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(54) HQP CHAT 2- -(ANILINO PUQC THE O VI TRi 2,4 ,5)PYRIMIDIN VA MUOI
CUA NO, DUGC PHAM CHUA NO DUNG BE BIEU TRI BENH UNG THU
(57) Sang ché dé cap dén hop chét 2-(anilino dugc thé & vi tri 2,4,5)pyrimidin va cac mudi
duoc dung cua ching, co6 tic dung diéu tri hodc phong bénh hodc tinh trang bénh 1y do mot
sO dang dot bién cua thu thé yéu td sinh truéng biéu bi (vi du dot bién kich hoat L858R,
dot bién kich hoat do khuyét doan Exonl19 va dot bién khang thudc T790M) gay ra. Cac
hop chét ndy va mubi cua chung co6 tac dung diéu trj hoic phong mot s6 bénh ung thu khac
nhau. Sang ché con dé cap dén duoc phim chira cac hop chit néu trén va cac mudi cia
chung, ddc biét 1a cac dang thu hinh hitu ich cta cac hop chat va cac mudi nay, cac hop
chat trung gian dung dé diéu ché cac hop chét néu trén, cac dugc pham nay co thé dung dé
diéu tri cac bénh do nhiéu dang EGFR khac nhau gy ra.
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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap ¢én mot sd hop chét 2-(anilino dugc thé & 2,4,5)pyrimidin va cac
mudi dugc dung cta ching 13 hitu ich trong viée diéu tri hodc phdng bénh hoic tinh trang
bénh Iy qua trung gian mot s6 dang thu thé ctia yéu t6 sinh trudng biéu mé dot bién (vi du
dot bién diém L858R kich hoat thu thé, dot bién khuyét doan Exon19 kich hoat thu thé va
dot bién diém T790M giy tinh khang thudc). Cac hop chét ndy va cac mudi ciia ching ¢6
thé c6 tac dung diéu tri hodc phong mét ) bénh ung thu khac nhau. Sang ché con dé cap
dén duoc phém chua céc hop chét nay va cac mubi cua chung, ddc biét 1a cac dang thu
hinh hiru ich ciia cic hop chét va mudi ndy, cac hop chét trung gian dugc ding dé didu
ché cac hop chét nay. Duoc phim chira cic hop chit ndy va cac mudi cia ching c6 thé

dung dé diéu tri cac bénh do cac dang EGFR khac nhau gay ra.
Tinh trang k¥ thuit cia s.z’lng ché

Thu thé yéu t§ sinh trudéng bidu bi (epidermal growth factor receptor: EGFR) 12
thu thé enzym tyrosin kinaza xuyén mang, mdt thanh vién trong ho thu thé erbB. Khi gén
két v6i phdi tir 1 yéu t6 sinh truong nhu yéu té sinh trudng biéu bi (epidermal growth
factor: EGF), thi thu thé nay co thé tao dime dé)ng nhét voi phan t¢ EGFR khéc hoidc tao
dime khac loai v6i mot thanh vién khéc ctia ho trén nhu erbB2 (HER2), erbB3 (HER3),
hoac erbB4 (HER4).

Viéc tao dime dong nhit va/hoic khac loai ctia thu thé erbB gy phosphoryl ha
gbc tyrosin quan trong trong mién ndi bao va lam kich thich nhiéu dudng truyén tin hiéu
n6i bao tham gia vao qua trinh ting sinh va sdng sét té bao. Sy mét didu hoa ciia qua trinh
truyén tin hiéu ho thu thé erbB thuc déy qué trinh tdng sinh, xdm nhap, di cdn, tao mach,
va séng sot cia té bao khéi u va hién tugng nay di duoc nhén thiy & nhiéu ca bénh ung

thu & ngudi, bao gdm bénh ung thu phéi, diu va ¢b va ung thu vi.

Do d6, ho erbB 1a dich hop ly dé phat trién cac thudc tri bénh ung thu va mot sb
tac nhan hudéng dich EGFR hoic erbB2 dang dugc sit dung trong 1am sing, bao gdm
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gefitinib (IRESSA™), erlotinib (TARCEVA™) va lapatinib (TYKERB™, TYVERB™).
Ban luan chi tiét vé qua trinh truyén tin hiéu cta thu thé erbB va vai trd cua nd trong su
phét sinh khéi u dugc néu trong tai liéu New England Journal of Medicin (2008) Vol.
358,1160-74 va Biochemical and Biophysical Research Communications (2004) Vol.
319, 1-11.

Nam 2004, da cé bao céo (Science [2004] Vol.304, 1497-500 va New England
Journal of Medicin [2004] Vol. 350, 2129-39) cho thdy ring dot bién kich hoat cua
EGFR c6 4nh hudng dén dap tng cia phép tri lidu ding gefitinib trong bénh ung thu phdi
khong phai té bao nho (non-small-cell lung cancer: NSCLC). Cac dot bién kich hoat
EGFR phd bién nhét, 13 L858R va delE746 A750, 1am ting 4i luc ddi voi cac chét wc ché
tyrosin kinaza phan tir nho nhu gefitinib va erlotinib va 1am giam 4i luc dbi véi adenosin
triphosphat (ATP) so véi EGFR WT (wild type: kiéu dai). Cudi cung, xuit hién tinh
khang thudc thu nhan trong phép tri li€u béng gefitinib hodc erlotinib, vi du khi gdy dot
bién gdc dong vai trd gen gic cdng T790M, ma theo bao cio thi hién tuong nay dugc
nhén thiy & 50% sd bénh nhan khang thudc 1am sang. Dot bién nay khong duoc cho 1a
1am cén tré su gin két khong gian ctia gefitinib hosc erlotinib v6i EGFR, ma chi lam bién

d6i 4i Iuc véi ATP dén muc tuong dwong véi EGFR WT.

Xét thay rang dot bién ndy c6 ¥ nghia quan trong trong sy xuét hién tinh khang
thudc khi ding céc phuwong phép tri liéu huéng dich EGFR hién nay, céc tic gia sang ché
tin rang cac tac nhan c6 thé rc ché EGFR mang dot bién & gen gac cdng c6 thé 1a dic biét

httu ich trong viéc diéu tri bénh ung thu.

Can tim ra cac hop chat c6 thé vira thé hién profin cong hiéu hiu ich dbi véi
EGFR WT ddng thoi ¢6 tac dung can trd dang thu thé EGFR c6 dot bién kich hoat (vi du
dot bién EGFR L858R, hoic dot bién delE746 A750 hoic dot bién EGFR khuyét doan
Exonl9) va /hoic cac dang dot bién khang thubc cua EGFR (vi du dot bién EGFR
T790M), va/hoac co tinh chon loc dbi voi cac thu thé enzym khéc, ching sé& 1a cac hop
chét dic biét hira hen dé phat trién 1am t4c nhan trj liéu. Cu thé, cin tim ra céc hop chét ¢6
kha nang tc ché & muc cao hon mot sb dang dot bién kich hoat hoic khang thubc cua

EGFR ma dong thdi van c6 tac dung trc ché twong dbi thdp EGFR WT. Cho ring céc hop
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chat nhu vay c6 thé 13 tac nhan tri lidu thich hop hon, dic biét 1a & didu tri bénh ung thu,
do giam dugc doc tinh phat sinh do ic ché EGFR WT. Céc phan tmg doc tinh nay da
dugc biét dén 1a cac biéu hién & ngudi nhu chimg phat ban da vi/hodc tiéu chay. Cac tac
gid dd bat ngd phat hién dugc ring moét hoic nhiéu hop chit 2-(anilino duoc thé &
2,4,5)pyrimidin c6 cong hidu cao véi mot sé dang EGFR dot bién, trong khi van c6 tac

dung trc ché tuong dbi thdp EGFR WT.

Hop chét theo séng ché cling co thé c6 céc dic tinh vat 1y ¢6 loi (vi du, d6 tan
trong nuéc cao hon, do thdm thau cao hon, va/hoic su gin két v6i protein trong huyét
tuong thdp hon) va/hodc profin ddc tinh thun loi hon (vi du giam kha ning phong bé
hERQG) va/hodc profin trao ddi chét thun loi hon so véi cac chit e ché EGFR/EGFR dot
bién da biét. Do do, (céc) hop chét nhu vay c6 thé 1a dic biét hiru ich trong viéc diéu tri
bénh lién quan dén EGFR va/hoic dang d6t bién kich hoat cuia EGFR va/hoic dang 4ot
bién khéang thudc ctia EGFR, vi du dé diéu tri bénh ung thu.

Ban chit ky thuit ciia sang ché

Muc dich cia séng ché 13 & xuét hop chét (va mudi duoc dung cia né) hitu hiéu
dé diéu tri bénh ung thu do mét s6 dang EGFR d6t bién nhét dinh bao gdbm L858R,
Exonl9 khuyét doan va T790M gay ra, vi du bénh ung thu phéi, bénh ung thu phéi khong
phai t& bao nho, va d& xuit dugc phdm va thube chira cac hop chét nay dé didu tri bénh
ung thu phéi cho déng vat mau ndng nhu ngudi.

Theo khia canh thi nhét, sang ché d& xuit hop chét c6 cong thire (I):

trong do6:
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G duogc chon tir 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R! dugc chon tir hydro, flo, clo, metyl va xyano;

R? duge chon tir metoxy va metyl; va

R? duge chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, [2-(metylamino)etyl](metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl,
(3aR,6aR)-5-metylhexa-hydro-pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-
tetrahydropyridin-4-yl, 4-metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl Jpiperazin-1-
yl, metyl[2-(4-metylpiperazin-1-yl)etyl]Jamino, metyl[2-(morpholin-4-yl)etylJamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl va 4-[(2S)-2-aminopropanoyl]piperazin-1-yl;

hozc mudi duge dung ciia chiing.
MG ta vin tit cic hinh vé

T4t ca cac hinh v& dé cép dén dang rin ctia hop chét: N-(2-{2-dimetylaminoetyl-
metylamino }-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]amino } phenyl)prop-2-

enamit (“Hop chit X”) hoic mudi mesylat ctia né duoc goi 1 (“mubi mesylat Y).

Fig.1:  MAu nhiéu xa bot tia X - dang A

Fig.2:  Biéu dd nhiét cia phép do nhiét lugng bing tia quét vi phan DSC - dang A
Fig. 3:  Mau nhiéu xa bdt tia X - dang B

Fig.4:  Biéu dd nhiét ciia phép do nhiét lugng bang tia quét vi phan DSC - dang B
Fig. 5: MdAu nhiéu xa bot tia X - dang C

Fig. 6:  Bibu dd nhiét ctia phép do nhiét lugng bing tia quét vi phan DSC - dang C
Fig. 7:  Mau nhiéu xa bét tia X - dang D (Monohydrat)

Fig. 8:  Biéu dd nhiét ctia phép do nhiét lugng bing tia quét vi phan DSC - dang D

monohydrat

Fig.9:  Biéu dd nhiét TGA - dang D monohydrat

Fig. 10: MaAu nhiéu xa bot tia X - dang E (dang duoc hydrat ho4)

Fig. 11: Biéu dd nhiét cia phép do nhiét lugng bang tia quét vi phan DSC - dang E
(dang dugc hydrat hod)
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Fig. 12: Biéu dd nhiét TGA - dang E (dang dugc hydrat hoa)

Fig. 13: Phép phan tich nhiéu xa bot tia X - dang F (dang duogc hydrat hod)

Fig. 14: Biéu dd nhiét ctia phép do nhiét lugng bang tia quét vi phan DSC - dang F
(dang dugc hydrat hod)

Fig. 15: Biéu dd nhiét TGA - dang F (dang dugc hydrat hod)

Fig. 16: M3u nhiéu xa bdt tia X - dang K

Fig. 17: Biéu db nhiét ctia phép do nhiét lugng bang tia quét vi phan DSC - dang K

Fig. 18: Mau nhiéu xa bot tia X - mudi mesylat dang A

Fig. 19: Biéu dd nhiét cia phép do nhiét luong bang tia quét vi phan DSC — mudi
mesylat dang A

Fig. 20: Mau nhiéu xa bot tia X - mudi mesylat dang B

Fig. 21: Biéu db nhiét ctia phép do nhiét lugng bing tia quét vi phan DS C — mubi
mesylat dang B

M0 ta chi tiét sang ché
Theo m6t phuong 4n, sang ché dé xuat hop chét c6 cong thie (I), nhu dugc thé

hién trén day, trong do:

G dugc chon tur 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R! duoc chon tir hydro, flo, clo, metyl va xyano;

R? duoc chon tir metoxy va metyl; va

R? dugc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-hydro-
pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-
yl, 4-[2-(dimetylamino)-2-oxoetyl|piperazin-1-yl, metyl[2-(4-metylpiperazin-1-
yl)etyl]lamino, metyl[2-(morpholin-4-yl)etyl]Jamino, 1-amino-1,2,3,6-tetrahydropyridin-4-
yl va 4-[(25)-2-aminopropanoyl]piperazin-1-yl;

hodc muoi duge dung cia ching.
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Theo mdt phuong an, sang ché d& xuét hop chit c6 cong thirc (I), nhu duge thé

hién trén day, trong do:

G duogc chon tir 1H-indol-3-yl, 1-metyl-1H-indol-3-yl va pyrazolo[1,5-a]-pyridin-
3-yl;

R! dugc chon tir hydro, flo, clo, metyl va xyano;

R? dugc chon tir metoxy va metyl; va

R? dugc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-hydro-
pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-
yl, 4-[2-(dimetylamino)-2-oxoetyl|piperazin-1-yl, metyl[2-(4-metylpiperazin-1-
yl)etyl]amino, metyl[2-(morpholin-4-yl)etylJamino, 1-amino-1,2,3 ,6-tetrahydr0pyridiﬁ-4-
yl va 4-[(2S)-2-aminopropanoyl]piperazin-1-yl;

hodc mudi dugc dung cua ching.

Mubi duoc dung thich hgp ctua hop chét co cong thac (I), vi duy, 1a mudi cong
axit. Vi du, mubi cong axit c6 thé dugc tao ra b'fmg cach st dung axit vd co hodc hitu co.
mubi cong axit co thé duoc tao ra béng cach st dung céc axit v6 co dugc chon tir axit
clohydric, axit bromhydric, axit sulfuric va axit phosphoric. mudi cong axit c6 thé dugc
tao ra béng cach st dung axit hitu co duoc chon tir axit trifloaxetic, axit xitric, axit maleic,
axit oxalic, axit axetic, axit formic, axit benzoic, axit fumaric, axit suxinic, axit tartric,

axit lactic, axit pyruvic, axit metansulfonic, axit benzensulfonic va axit p-toluensulfonic.

Theo mdt phuong 4n, sang ché d&& xuit mudi mesylat ctiia N-(2- {2-dimetylamino-
etyl-metylamino }-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino }phenyl)-

prop-2-enamit.

S& duoc hiéu rang hop chét ¢6 cong thirc (I), va cac mudi dugc dung cua chung,
c6 thé tdn tai & dang solvat hoa va dang khdng duoc solvat hoéa. Vi du danG dugc solvat
héa c6 thé 13 danG dugc hydrat hod. Can hiéu 13 sang ché bao gdm tit ca danG duoc

solvat hoa va dang khong dugc solvat héa nhu vay.
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Hop chét ¢6 cong thie (I) ¢6 thé duoc cip & dang tién dugc chit ma chét nay sé
thay ddi cdu tric & co thé ngudi hodc dong vat dé tao ra hop chét ¢ cong thire (I). Vi du
vé cac tién dugc chit bao gdm este ¢6 thé thiy phan in-vivo ctia hgp chét ¢é cong thirc (I).
Este c6 thé thuy phan in-vivo c6 thé duge tao ra bang cach este héa nhém hydroxyl trong
hop chit ¢6 cong thic (I). Cac dang tién duogc chét khic nhau da duoc biét dén trong linh

vuc k¥ thuit nay. Vi du vé cac dan xuat tién dugc chat nhu viy, xem cac an pham:

a)  Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods
in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-
Larsen and H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H.
Bundgaard p. 113-191 (1991);

c¢) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988);
and N. Kakeya, ef al., Chem Pharm Bull, 32, 692 (1984).

Theo mot khia canh, sang ché dé xuét cac hop chat c6 cong thire (I) Gc ché mot
hodc nhiéu dot bién hoat hoa hodc khang thudc cia EGFR, vi du dot bién kich hoat
L858R, dot bién kich hoat EGFR do khuyét doan Exonl9 va dot bién khang thude
T790M. Tét hon néu cac hop chét nhu vy c6 thé 12 hitu ich d& didu tri bénh ung thu &
bénh nhan d3 phat trién, hodc ¢ thé ¢6 nguy co phét trién mirc khang thude véi phép tri

liéu hién tai trén co s& chat e ché EGFR.

Theo mot khia canh, sang ché dé xuét cc hop chét c6 cong thirc (I) thé hién muc
e ché dang dot bién hoat ho4 hodc khang thuéc EGFR cao hon EGFR WT. Céc hop chét
nhu vy c¢6 thé dugc cho 13 thich hop hon ding 1am tic nhan tri liéu, dic biét @& didu tri
bénh ung thu, do 1am giam ddc t hoc lién quan dén tc ché EGFR WT. Cac phan tmg doc
tinh nhu viy da dugc biét dén 1a cac bidu hién & ngudi nhu ching phat ban da va/holdc
ti€u chay.

Theo mét phuong 4n, sang ché @& xudt hop chit c6 cong thuc (I), nhu da dugc thé

hién trén day, trong do:
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G dugc chon tir 1H-indol-3-yl;

R! dugc chon tir hydro, clo, metyl va xyano;

R%*1a metoxy; va

R? duge chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)-
etyl](metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-
metylhexahydropyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydro-pyridin-4-yl; 4-
metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-
metylpiperazin—1-yl)ety1]amino, metyl[2-(morpholin-4-yl)etyl]Jamino, 1-amino-1,2,3,6-
tetrahydropyridin-4-yl va 4-[(2S)-2-amino-propanoyl]piperazin-1-yl;
hodc mubi dugc dung cuda ching.

Theo mdt phuong 4n khic, sang ché dé xuit hop chit c6 cong thirc (1), nhu da
duoc thé hién trén day, trong do:

G duoc chon tir 1H-indol-3-yl;

R! dugc chon tir hydro, clo, metyl va xyano;

R%*1a metoxy; va

R? duoge chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, 3-(dimetylamino)-
azetidin-1-yl, [2-(dimetylamino)etyl](metyl)amino, 1-metyl-1,2,3,6-tetrahydropyridin-4-
yl va 4-metylpiperizin-1-yl,
hodc mudi dugc dung cuta ching.

Theo mot phuong 4n khéc, sang ché d& xudt hop chét co cong thiuc (I), nhu da
dugc thé hién trén day, trong do:

G 1a 1-metyl-1H-indol-3-yl;

R' duge chon tir hydro, clo, metyl va xyano;

R’ 1 metoxy; va



25620

R? dugce chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metyl-hexahydro-
pyrolo[3,4-blpyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-
yl, 4-[2-(dimetylamino)-2-oxoetyl ]piperazin-1-yl, metyl[2-(4-metylpiperazin-1-
yl)etyl]lamino, metyl[2-(morpholin-4-yl)etyl]amino, 1-amino-1,2,3,6-tetrahydro-pyridin-
4-yl va 4-[(2S)-2-aminopropanoyl]piperazin-1-yl;
hozc mubi duge dung cua chung.

Theo mdt phuong an khac, sang ché dé xuit hop chit c6 cong thic (I), nhu da
duoc thé hién trén day, trong do:

G 1a 1-metyl-1H-indol-3-yl;

R! dugce chon tir hydro, clo, metyl va xyano;

R*13 metoxy; va

R’ duoc chon tur (3R)-3-(dimetylamino)pyrolidin-1-yl, 3-(dimetylamino)-
azetidin-1-yl, [2-(dimetylamino)etyl](metyl)amino va 4-metylpiperizin-1-yl;
hosdc mudi dugce dung cua chiing.

Theo mdt phuong 4n khac, sang ché dé xuét hop chét c6 cong thie (I), nhu da
duoc thé hién trén day, trong doé:

G la pyrazolo[1,5-a]pyridin-3-yl;

R' dugce chon tir hydro, clo, metyl va xyano;

R*1a metoxy; va

R? dugc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-
hydropyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-
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metylpiperazin-1-yl)etyl]Jamino, metyl[2-(morpholin-4-yl)etylJamino, 1-amino-1,2,3,6-
tetrahydro-pyridin-4-yl va 4-[(2S)-2-aminopropanoylJpiperazin-1-yl;

hodc mudi duge dung ctia ching.

Theo mot phuong 4n khac, sang ché dé xudt hop chét ¢é cong thirc (I), nhu di

duoc thé hién trén day, trong do:
G la pyrazolo[1,5-a]pyridin-3-yl;
R! dugc chon tir hydro, clo, metyl va xyano;
R? 13 metoxy; va

R? duoc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35')-3-(dirhety1—
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)-
etyl](metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metyl-
hexahydropyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3 6-tetrahydropyridin-4-yl, 4-
metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-
metylpiperazin-1-yl)etylJamino, metyl[2-(morpholin-4-yl)etylJamino, 1-amino-1,2,3,6-
tetrahydropyridin-4-yl va 4-[(25)-2-aminopropanoyl]piperazin-1-yl;

hodc muoi duge dung cta chung.

Theo mot phuong an khac, sang ché dé xuét hop chét co cong thac (I), nhu da

dugc thé hién trén day, trong‘dé:
G 12 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl,
R! duoc chon tir hydro, clo, metyl va xyano;
R’*1a metoxy; va

R? duoge chon tir [2-(dimetylamino)-etyl](metyl)amino, (3aR,6aR)-5-metyl-
hexahydropyrolo[3,4-b]pyrol-1(2H)-yl, (3R)-3-(dimetylamino)pyrolidin-1-yl, 1-metyl-
1,2,3,6-tetrahydropyridin-4-yl, 3-(dimetylamino)azetidin-1-yl, 5-metyl-2,5-
diazaspiro[3.4]oct-2-yl;

hodc mudi dugce dung ctia chung.
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Theo mdt phuong 4n khic, sang ché dé xudt hop chat c6 cong thic (I), nhu da

duoc thé hién trén déy, trong do:
G 1a 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl;
R' 13 hydro;
R%1a metoxy; va

R? duge chon tir [2-(dimetylamino)-etyl](metyl)amino, (3aR,6aR)-5-metyl-
hexahydropyrolo[3,4-b]pyrol-1(2H)-yl, (3R)-3-(dimetylamino)pyrolidin-1-yl, 1-metyl-
1,2,3,6-tetrahydropyridin-4-yl, 3-(dimetylamino)azetidin-1-yl, 5-metyl-2,5-
diazaspiro[3.4]oct-2-yl;

hodc muodi dugc dung cia ching.

Theo mot phuong 4n, sang ché dé xuét hop chét c6 cong thirc (I), nhu duge thé

hién trén day, trong do:
G 1a 1H-indol-3-yl hodc 1-metyl-1H-indol-3-yl;
R'1a hydro;
R*1a metoxy; va

R’1a [2-(dimetylamino)etyl]-(metyl)amino hodc

[2-(metylamino)etyl](metyl)amino;
hodc mudi duge dung cua ching.

Mot s6 nghia ctia cdc nhém bién d6i 12 nhu sau. Céc nghia nhu vy ¢6 thé duoc
st dung két hop v&i nghia bat ky néu trong dinh nghia, cac khia canh ho#c cic phuong an

dugc x4c dinh trong ban mo ta ndy dé tao ra cac phuong 4n khac nita cua sang ché:
G 14 1H-indol-3-yl.
G 1a I-metyl-1H-indol-3-yl.
G 1a pyrazolo[1,5-a]pyridin-3-yl.

G 14 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl.
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R'1a hydro.
R' 14 clo.
R'1a metyl.
R'1a Xyano.
R? 12 metoxy.
R’ 1a (3R)-3-(dimetylamino)pyrolidin-1 -yl.
R’ 13 (35)-3-(dimetylamino)pyrolidin-1-yl.
R’ 13 3-(dimetylamino)azetidin-1-yl.
R’ 1a [2-(dimetylamino)etyl](metyl)amino.
R’1a [2-(metylamino)etyl](metyl)amino.
R*1a 5-metyl-2,5-diazaspiro[3.4]oct-2-yl.
R’ 12 (3aR,6aR)-5 -metylhexahydropyrolo[3,4-b]pyrol-1(2H)-yl.
R’ 13 I-metyl-1,2,3,6-tetrahydropyridin-4-yl.
R’ 13 4-metylpiperizin-1-yl.
R’1a 4-[2-(dimetylamino)-2-oxoetyl[piperazin-1-yl.
R*1a metyl[2-(4-metylpiperazin-1-yl)etyl Jamino.
R’1a metyl[2-(morpholin-4-yl)etylJamino.
R*1a l-amino-1,2,3,6-tetrahydropyridin-4-yl.
R’ 1a 4-[(2S)-2-aminopropanoylJpiperazin-1-yl.

Theo m6t phuong 4n khéc, theo sang ché, 1ién quan dén phuong 4n bit ky cua
hop chét ¢6 cdng thic (I) duoc mé ta hodc cé thé thu duge dua trén ban mé ta nay, hodc
mudi dugc dung cia ching, sang ché @ xuét cac hop chat nhu duoc néu trong phuong 4n
nhu vy nhung loai trit mot trong s cac hop chét dugc néu trong phin Vi du thyuc hién

ctia don ndy. Dé tranh su khong rd rang, cac hop chét duoc néu trong phan Vi du thuc

-13-



25620

hién 1a cac hop chit dugc liét ké nhu 1a Vidu 1, Vidu 2, v.v., trong phz‘in thir nghiém sau
day.

Do dé, vi du, theo mot phuong 4n, sang ché dé xuét hop chét c6 cong thic (I),
nhu duge thé hién trén day, trong do:

G duogc chon tir 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R duogc chon tir hydro, flo, clo, metyl va xyano;

R? duge chon tir metoxy va metyl; va

R? duogc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, [2-(metylamino)etyl](metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl,
(3aR,6aR)-5-metylhexa-hydro-pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-
tetrahydropyridin-4-yl, 4-metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl Jpiperazin-1-
yl, metyl[2-(4-metylpiperazin-1-yl)etyl Jamino, metyl[2-(morpholin-4-yl)etylJamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl va 4-[(2S)-2-aminopropanoyl]piperazin-1-yl;
hozc mubi duge dung ciia chiing,
trong d6 hop chét c6 cong thic (I) khong phai 13 N-(2- {2-dimetylaminoetyl-metylamino }-
4-metoxy-5-{[4-(1-metyl-indol-3-yl)pyrimidin-2-yl]amino } phenyl)prop-2-enamit.

Do d6, theo mét phuong 4n, sang ché dé xuat hop chét c6 cong thirc (I), nhu duoc
thé hién trén day, trong do:

G dugce chon tu 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R' duogc chon tir hydro, flo, clo, metyl va xyano;

R? dugc chon tir metoxy va metyl; va

R? duogc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-hydro-
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pyrolo[3,4-blpyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-
yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-metylpiperazin-1-
yDetyl]lamino, metyl[2-(morpholin-4-yl)etylJamino, 1-amino-1,2,3,6-tetrahydropyridin-4-
yl va 4-[(25)-2-aminopropanoyl]piperazin-1-yl;
hodc mubi duge dung cuda ching,
trong d6 hop chit c6 cong thirc (I) khdng phai 18 N-(2-{2-dimetylaminoetyl-metylamino}-
4-metoxy-5-{[4-(1-metyl-indol-3-yl)pyrimidin-2-yl]amino } phenyl)prop-2-enamit.

Do d6, theo mdt phuong 4n khac, sang ché dé xuat hop chét ¢ cong thie (1), nhu v
duoc thé hién trén day, trong d6:

G duoc chon tir 1H-indol-3-yl, 1-metyl-1H-indol-3-yl va pyrazolo[1,5-a]-pyridin-
3-yl;

R! duoc chon tir hydro, flo, clo, metyl va xyano;

R® dugc chon tir metoxy va metyl; va

R? duoc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-hydro-
pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-
yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-metylpiperazin-1-
yDetyl]Jamino, metyl[2-(morpholin-4-yl)etyl]Jamino, 1-amino-1,2,3,6-tetrahydropyridin-4-
yl va 4-[(25)-2-aminopropanoylJpiperazin-1-yl;
hozc mudi dugc dung cia ching,
trong d6 hop chit c6 cong thic (I) khong phai 1a N-(2- {2-dimetylaminoetyl-metylamino}-
4-metoxy-5-{[4-(1-metyl-indol-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit.

Theo cac phuong 4n tiép theo, sang ché d& xuét hop chét bit ky trong céc hop
chat néu trong phan Vi dy, (nhu dugc dat tén sau day trong phan thir nghiém, & dang bazo

tu do cia no).
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Theo cac phuong 4n tiép theo, sang ché dé xuét hop chét bit ky trong céc hop
chat néu & phan Vi du (duoc dit tén sau day trong phan thir nghiém & dang bazo tu do cia

n0), hodc mudi dugc dung cia ching.
Do d6, vi du vé chi mdt s6 phuong an dugc dé cp trén diy dugc néu ra sau day:

Theo mot phuong 4n, séng ché dé xuat N-(5-{[5-clo-4-(1 H-indol-3-yl)pyrimidin-
2-yl]amino}-2-{(3R)-3-dimetylaminopyrolidin-1-yl }-4-metoxyphenyl)prop-2-enamit.

Theo mdt phuong 4n, sang ché d& xuét N-(5-{[5-clo-4-(1H-indol-3-yl)pyrimidin-
2-ylJamino}-2- {2-dimetyl-aminoetyl-metylamino } -4-metoxyphenyl)prop-2-enamit, hoic

muoi dugc dung cta no.

Theo mot phuong 4n, sang ché d& xuét N-(5-{[5-clo-4-(1-metylindol-3-
yl)pyrimidin-2-ylJamino}-2-{2-dimetylaminoetyl-metylamino }-4-metoxyphenyl)-prop-2-

enamit.

Theo mdt phuong 4&n, sing ché & xudt N-(5-{[5-xyano-4-(1H-indol-3-
_ yDpyrimidin-2-yl]amino }-4-metoxy-2- {4-metylpiperazin-1-yl} phenyl)prop-2-enamit,
hodc mudi dugc dung cuda nd.

Theo mot phuong 4n, sang ché d& xuét N-(5-{[5-xyano-4-(1 H-indol-3-
yDpyrimidin-2-ylJamino}-4-metoxy-2- {4-metylpiperazin-1-yl} phenyl)prop-2-enamit.

Theo mot phuong 4n, sang ché d& xuét N-(2- {2-dimetylaminoetyl-metylamino}-
4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit, ~ hoic
mudi duge dung ctia né.

Theo mot phuong 4n, sang ché @& xudt N-(2- {2-dimetylaminoetyl-metylamino}-
4-metoxy-5- {[4-(1-metylindol-3-yl)pyrimidin-2-ylJamino } phenyl)prop-2-enamit.

Theo mot phuong 4n, sang ché d& xuit N-(5-{[5-xyano-4-(1-metylindol-3-
yl)pyrimidin-2-yl]Jamino}-2- {2-dimetylaminoetyl-metylamino }-4-metoxyphenyl)prop-2-

enamit, hodc muoi dugc dung cta nd.
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Theo mot phuong 4n, sang ché d& xuét N-(5-{[5-xyano-4-(1-metylindol-3-
yl)pyrimidin-2-ylJamino}-2- {2-dimetylaminoetyl-metylamino } -4-metoxyphenyl)prop-2-

enamit.

Theo mot phuong 4n, sang ché dé xuét N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-
3-ylpyrimidin-2-yl)amino]-2-[2-dimetylaminoetyl-metylamino]-4-metoxyphenyl } prop-2-

enamit, hodc mudi dugc dung ctia né.

Theo mot phuong 4n, sang ché dé xuét N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-
3-ylpyrimidin-2-yl)amino]-2-[2-dimetylaminoetyl-metylamino]-4-metoxyphenyl} prop-2-

enamit.

Theo mdt phuong 4n, sang ché dé xuét N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-
3-ylpyrimidin-2-yl)amino]-2-[3-dimetylaminoazetidin-1-yl]-4-metoxyphenyl } prop-2-

enamit, hodc mudi dugce dung cia no.

Theo mot phuong 4n, sang ché dé xut N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-
3-ylpyrimidin-2-yl)amino]-2-[3-dimetylaminoazetidin-1-yl]-4-metoxyphenyl } prop-2-
enamit.

Theo mdt phuong 4n, sing ché d& xuit N-(2- {2-dimetylaminoetyl-metylamino}-
4-metoxy-5-{[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-
yl]Jamino } phenyl)prop-2-enamit.

Theo mdt phuong 4n, séng ché d& xuét N-(2-{2-dimetylaminoetyl-metylamino }-
4-metoxy-5-{[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-
ylJamino}phenyl)prop-2-enamit, hodc mudi duoc dung cia né.

Theo mdt phuong 4n, sang ché dé xult N-{2-[2-dimetylaminoetyl-metylamino]-
4-metoxy-5-[(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]phenyl } prop-2-enamit.

Theo mot phuong 4n, sang ché @ xuét N- {2-[2-dimetylaminoetyl-metylamino]-
4-metoxy-5-[(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino Jphenyl } prop-2-enamit,
hodc mubi dugc dung cua nd.

Theo mot phuong 4n, sang ché d& xut N-(2-[2-dimetylaminoetyl-metylamino]-5-

{[4-(1H-indol-3-yl)pyrimidin-2-ylJamino } -4-metoxyphenyl)prop-2-enamit.
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Theo mot phuong 4n, sang ché dé xuit N-(2-[2-dimetylaminoetyl-metylamino]-5-
{[4-(1H-indol-3-yl)pyrimidin-2-yl]Jamino }-4-metoxyphenyl)prop-2-enamit, hodc mudi
duoc dung cua no.

Theo mdt phuong 4n, sing ché & xudt N-(4-metoxy-5-{[4-(1-metylindol-3-
yl)pyrimidin-2-yl]Jamino}-2-[metyl-(2-metylaminoetyl)amino Jphenyl)prop-2-enamit,
hoic mudi dugc dung ctia né.

Theo mot phuong 4n, sang ché d& xudt N-(4-metoxy-5-{[4-(1-metylindol-3-
yl)pyrimidin-2-yl]Jamino }-2-[metyl-(2-metylaminoetyl)amino Jphenyl)prop-2-enamit.

Céc hop chét ¢6 cong thie (I) c6 thé dugc diéu ché bing cach cho hop chat ¢6
cong thure (I1):

1)

hoic mubi cta chung, (trong d6 G, R!, R* va R® 1a nhu dugc x4c dinh trong ban mo ta
ndy) phan tmg véi dan xuét axit acrylic hoat hoa (vi du acrolyl clorua hoic este dugc hoat
ho4 twong Gng), trong dung mdi nhu CH,Cl,, tetrahydrofuran, N,N-dimetylformamit hodc
N,N-dimetylaxetamit. Cac hgp chét trung gian c6 cong thirc (IT) do d6 dua ra mot khia
canh nita ctia sang ché.

Do d6, theo mot khia canh tiép theo sang ché @ xuit hop chét ¢c6 cong thuc (1),
(nhu duoc thé hién trén ddy) trong do:

G duogc chon tir 1H-indol-3-yl, 1-metyl-1H-indol-3-yl va pyrazolo[1,5-a]-pyridin-
3-yl;

R! duoc chon tir hydro, clo, metyl va xyano;
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R’ 12 metoxy; va

R? dugce chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-
hydropyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-
metylpiperazin-1-yl)etylJamino, metyl[2-(morpholin-4-yl)etylJamino, 1-amino-1,2,3,6-
tetrahydropyridin-4-yl va 4-[(2S)-2-(tert-butoxycarbonyl)amino-propanoylJpiperazin-1-
yh;
hozc mubi ctia chung.

Theo mét phuong 4n, séng ché d xuit hop chit ¢6 cong thire (1), (nhu duge thé
hién trén day) trong do:

G duogc chon tur 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R! duoc chon tir hydro, clo, metyl va xyano;

R*1a metoxy; va

R? dugc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-
hydropyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-
metylpiperazin-1-yl)etylJamino, metyl[2-(morpholin-4-yl)etyl]amino, 1-amino-1,2,3,6-
tetrahydropyridin-4-yl va 4-[(2S)-2-(tert-butoxycarbonyl)amino-propanoylpiperazin-1-
yl;
hodc mudi cuia ching.

Theo mét phuong 4n khac, sing ché dé xudt hop chét ¢6 cong thirc D), (nhu
duoc thé hién trén dy) trong do:
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G dugc chon tir 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R' dugc chon tir hydro, clo, metyl va xyano;

R’1a metoxy; va

R? duge chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, [2-(metylamino)etyl](metyl)amino, S-metyl-2,5-diazaspiro[3.4]oct-2-yl,
(3aR,6aR)-5-metylhexa-hydro-pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-
tetrahydropYridin—4-y1, 4-mety1piperizin— 1-yl, 4-[2-(dimetylamino)-2-oxoetyl Jpiperazin-1-
yl, metyl[2-(4-metylpiperazin-1-yl)etylJamino, metyl[2-(m0rpholin-4—yl)etyl]amino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl va 4-[(2S)-2-aminopropanoylJpiperazin-1-yl;
hodc mudi ctia ching.

Theo céc phuong 4n tiép theo, sang ché d& xudt hop chét bat ky trong sb cac hop
chét trung gian, (dugc dit tén sau ddy trong phan thir nghiém, & dang bazo tu do cua no).

Theo cac phuong 4n tiép theo, sang ché d& xuét hop chét bit ky trong sb cac hop
chét trung gian (duoc dit tén sau day trong phan thir nghiém & dang bazo tu do cia nd),
hoic mudi duge dung cua ching.

Do dé, vi du vé chi mot sb phuong an dugc dé cap trén day 1a dugc néu ra sau
day:

Theo mot phuong 4n, séng ché dé xuit hop chat trung gian 100, hodc mudi cia
no.

Do d6, trong trudng hop nay, sang ché dé xuit NI-(2-dimety1aminoetyl)-5—
metoxy-N -metyl-N*-[4-(1-metylindol-3 -yl)pyrimidin-2-yl]benzen-1,2,4-triamin, hodc
mudi ciia nod.

Theo mot phuong 4n, sang ché @& xult N'-(2-dimetylaminoetyl)-5-metoxy-N'-

metyl—N4 -[4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,2,4-triamin.
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Theo mét phuong 4n, sang ché dé xuit hop chit trung gian 168, hodc mudi cta
no.

Do dé, trong trudng hop ndy sang ché @& xuit N -(2-dimety1aminoetyl)-N4 -[4-
(1H-indol-3-yl)pyrimidin—2—yl]—5-metoxy—NI -metylbenzen-1,2,4-triamin ho3c mubi cua
no.

Theo mdt phuong 4n, sang ché d& xuét NI-(2-dimetylaminoetyl)-N4 -[4-(1H-indol-
3-yD)pyrimidin-2-yl]-5 -metoxy-NI-metylbenzen- 1,2,4-triamin.

Céc hop chit amin ¢6 cong thirc (II) ¢6 thé duge didu ché bang cach khir cac hop
chét nitro twong tng. Khi G 13 indol-3-yl thi nguyén tir nito ctia nhém indol c6 thé duge
bao vé bang nhém bao vé nito thich hop, vi du nhém bao vé phenylsulfonyl. Vi du v& cac
nhém bao vé, bao gdm cac nhém bao v€ thich hop dé bao vé nguyén tir nito (cling nhu
cach tao ra va khir bao vé thuc té), xem T.W. Greene and P.G.M. Wuts, “Protective

Groups in Organic Synthesis”, Second Edition, John Wiley & Sons, New York, 1991.
Céc hop chét trung gian tiép theo nay 12 khia canh nita ctia sang ché.

Do d6, theo mgt khia canh nita, sang ché dé xuét hop chét c6 cong thuc (III):

(1)
trong d6:

G duoc chon tur 1H-indol-3-yl, 1-metyl-1H-indol-3-yl an 1-(N-nhém bao v§)-
indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R' duoc chon tir hydro, clo, metyl va xyano;

R%1a metoxy; va
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R? dugc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetylamino)-
pyrolidin-1-yl; 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-(metyl)amino, 5-
metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-hydropyrolo[3,4-b]pyrol-
1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-yl, 4-[2-
(dimetylamino)-2-oxoetyl |piperazin-1-yl, metyl[2-(4-metylpiperazin-1-yl)etylJamino,
metyl[2-(morpholin-4-yl)etylJamino, 1-amino-1,2,3,6-tetrahydropyridin-4-yl va 4-[(25)-
2-(tert-butoxycarbonyl)amino-propanoyl]piperazin-1-yl;

hodc mudi ctia chiing.

Theo mdt phuong 4n cua khia canh ndy, sang ché dé xuét hop chat c6 cong thirc
(III), nhu dugc thé hién trén day, trong do:

G dugc chon tir 4,5,6,7-tetrahydropyrazolo[1,5-alpyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl an 1-(N-nhém bao vé€)-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R! dugc chon tir hydro, clo, metyl va xyano;

R%*1a metoxy; va

R? duoc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (3S)-3-(dimetylamino)-
pyrolidin-1-yl; 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-(metyl)amino, 5-
metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-hydropyrolo[3,4-b]pyrol-
1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-yl, 4-[2-
(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-metylpiperazin-1-yl)etylJamino,
metyl[2-(morpholin-4-yl)etyl]amino, 1-amino-1,2,3,6-tetrahydropyridin-4-yl va 4-[(2S)-
2-(tert-butoxycarbonyl)amino-propanoyl]piperazin-1-yl;
hodc mubi ctia chiing.

Theo mdt phuong 4n khac ciia khia canh nay, sang ché dé xuét hop chét c6 cong
thuc (III), nhu duogc thé hién trén day, trong do:

G dugc chon tir 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl an 1-(N-nhom bao v§)-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R! duge chon tir hydro, clo, metyl va xyano;
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R%1a metoxy; va

R’ duoc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, [2-(metylamino)etyl](metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl,
(3aR,6aR)-5-metylhexa-hydro-pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-
tetrahydropyridin-4-yl, 4-metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl piperazin-1-
yl, metyl[2-(4-metylpiperazin-1-yl)etyl Jamino, metyl[2-(morpholin-4-yl)etyl]Jamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl va 4-[(2S)-2-aminopropanoyl]piperazin-1-yl;
hodc mubi ctia ching.

Mot vi du v& ‘nhém bao vé N’ trong ‘1-(nhém bao vé N)-indol-3-y1’ 1a nhém
phenylsulfonyl.

Theo mdt phuong 4n, sang ché d& xuat hop chit trung gian 101, hodc mudi cta
no.

Do d6, trong truong hop ndy, sing ché dé xudt N'-(2-dimetylaminoetyl)-2-
metoxy-N"-metyl-N-[4-(1-metylindol-3-yl)pyrimidin-2-yl]-5-nitrobenzen-1,4-diamin,

hoic mubi cta chung.

Theo mot phuong 4n, sang ché dé xudt N'-(2-dimetylaminoetyl)-2-metoxy-N'-
metyl-N-[4-(1-metylindol-3-yl)pyrimidin-2-yl]-5-nitrobenzen-1,4-diamin.

Theo mét phuong 4n, séng ché d& xuét hop chét trung gian 169, hoic mudi cua
no.

Do d6, trong trudng hop ndy sang ché @ xuit N'-(2-dimetylaminoetyl)-N-[4-(1H-
indol-3-yl)pyrimidin-2-yl]-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin, hodc mudi cua
no.

Theo mot phuong 4n, sang ché dé xuit V' ’-(2-dimetylaminoetyl)-NQ[4-(1H—indol-
3-yD)pyrimidin-2-yl]-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin.

Theo mét phuong 4n, sang ché d& xuit hop chét trung gian 175, hoic mubi cia

no.
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Do d6, trong trudng hop ndy sang ché dé xudt N*-(2-dimetylaminoetyl)-2-
metoxy-N*-metyl-N'-[4-(1-metylindol-3-y])pyrimidin-2-yl]-5-nitro-benzen-1,4-diamin,
hodc mudi cia no.

Theo mot phuong 4n, sing ché d& xuit N*-(2-dimetylaminoetyl)-2-metoxy-N*-
metyl-N L [4-(1-metylindol-3-yl)pyrimidin-2-yl]-5-nitro-benzen-1,4-diamin.

Mot s6 hop chit c6 cong thire (III) ¢6 nhém R? gén vé6i nhéan phenyl ¢6 cdng thirc
(IIT) thdng qua nguyén tir nito cia nhém R’: C4c hop chét ndy c6 thé duge didu ché bang
cach cho amin thich hgp phan tmg véi hop chat flo thich hop. Cac hop chit trung gian

nhu vay 13 khia canh nita theo sang ché.

Do d6, theo mot khia canh tiép theo sang ché dé& xuit hop chat ¢6 cong thirc (IV):

trong do:

G duoc chon tr 1H-indol-3-yl, 1-metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-
3-yl;

R' duoc chon tir hydro, clo, metyl va xyano; va
R*1a metoxy;
hozc mudi ctia ching.

Theo mot phuong 4n ciia khia canh ndy, sing ché dé xuét hop chit ¢ cong thirc

(IV), nhu dugc thé hién trén day, trong do:
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G duoc chon tir 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R! dugc chon tir hydro, clo, metyl va xyano; va
R? 13 metoxy;
hodc mubi cia chiing.
Theo mot phuong 4n, sang ché d& xuét hop chét trung gian 68, hozc mudi ctia nd.

Do d6, trong trudng hop nay sang ché @ xuit N-(4-flo-2-metoxy-5-nitrophenyl)-
4-(1H-indol-3-yl)pyrimidin-2-amin, hodc mudi cia nod.

Theo mdt phuong an, séng ché @ xuit N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1H-
indol-3-yl)pyrimidin-2-amin.

Theo mdt phuong 4n, sang ché d& xuat hop cht trung gian 129, hodc mudi ctia
no.

Do d6, trong trudng hop nay séng ché d& xuit N-(4-flo-2-metoxy-5-nitrophenyl)-
4-(1-metylindol-3-yl)pyrimidin-2-amin, hodc mudi cta no.

Theo mét phuong an, sang ché dé& xuit N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-
metylindol-3-yl)pyrimidin-2-amin.

Theo mot phuong 4n, sang ché d& xuit hop chit trung gian 176, hoic mudi ctia
no.

Do d6, trong trudng hop nay sang ché dé xuat N-(4-flo-2-metoxy-5-nitro-phenyl)-
4-(1-metylindol-3-yl)-pyrimidin-2-amin, hodc mudi caa né.

Theo mot phuong an, sang ché d& xuit N-(4-flo-2-metoxy-5-nitro-phenyl)-4-(1-
metylindol-3-yl)-pyrimidin-2-amin.

Mot s6 hop chat c6 cong thire (IIT) c6 nhém R’ gén v6i nhan phenyl ¢ cong thirc
(IIT) thong qua nguyén ti cacbon cuia nhdm R®. Céc hop chét nay ¢ thé duoc didu ché
béng cach cho hop chit hitu co chira bo thich hgp (vi du hop chét este boronat) phan ting

v6i hop chét aryl bromua hoc aryl clorua thich hop. Vi du, hop chét hitu co chira bo ¢6

-25-



25620

thé 1a (4,4,5,5-tetrametyl-l,3,2-dioxaborolan-2-y1)-R3. Céc hop chét trung gian ndy 1a

khia canh nita ctia sang cheé.

Do d6, theo mot khia canh tiép theo sang ché dé xut hop chit ¢4 cong thic (V):

NO,
R’ | N X
N/)\N
Ho L
V)

trong do6:
X 1a bromo hodc clo;

G dugc chon tur 4,5,6,7-tetrahydropyrazolo[1,5-alpyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R duoc chon tir hydro, clo, metyl va xyano; va
R? 13 metoxy;

hodc mudi ctia chiing.
Theo mét phuong an véi hop chét ¢ cong thire (V), X 1a bromo.
Theo mot phuong 4n v&i hop chat c6 cong thire (V), X 1a clo.
Theo mot phuong an, sang ché @ xuit hop chét trung gian 145.

Do d6, trong trudong hop ndy sang ché dé xuat N-(4-bromo-2-metoxy-5-

nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin, hodc mudi cia ching.

Theo mdt phuong &n, sang ché d& xuit N-(4-bromo-2-metoxy-5-nitrophenyl)-4-
(1-metylindol-3-yl)pyrimidin-2-amin.

Tét hon néu, cac hop chét theo sang ché c6 thé dugc didu ché bang cach cho hop

chét ¢6 cong thire (IT) phan tng vé&i 3-clopropanoyl clorua véi sy ¢6 mét ctia bazo (vi du
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bazo cacbonat cta kim loai kiém, vi du kali cacbonat, trong mdt dung méi thich hop, vi
du axeton. Do d6, hop chét trung gian c6 cong thirc (VI) duoc tao ra, ma ¢ thé dugc phan
tach dudi dang chét rin (¢ dang bazo tu do hodc muéi), hodc c6 thé duge gitt trong dung
dich va dugc xu ly bﬁng bazo (vi du hydroxit kim loai kiém, nhu NaOH), dé chuyén hoa
hop chét ¢6 cong thirc (VI) thanh hop chét ¢ cong thirc (I) twong tmg. Do dé, cic hop
chét ¢6 cong thire (VI), va cdc mubi cua ching 13 cac hop chit trung gian héa hoc hitu ich
trong sy tao ra cac hop chét ¢ cong thuc (I). Do dd, theo mdt khia canh tiép theo sang

ché @& xuat hop chét c6 cong thic (VI):

C
HN™ ™0
R! SN R®
|
N/)\N

(VD

hodc muébi ctia ching, trong d6 G, R', R? va R? 1a nhu duge x4c dinh trong ban mé ta nay.

Theo mot phuong 4n, sang ché dé xudt hop chét c6 cong thie (VI), nhu dugc thé
hién trén diy, hozc mudi ctia chiing, trong d6:

G dugc chon tir 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
metyl-1H-indol-3-yl va pyrazolo[1,5-a]pyridin-3-yl;

R! duoc chon tir hydro, flo, clo, metyl va xyano;

R? dugc chon tir metoxy va metyl; va

R? duogce chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, [2-(metylamino)etyl](metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl,
(3aR,6aR)-5-metylhexa-hydro-pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-
tetrahydropyridin-4-yl, 4-metylpiperizin-1-yl, 4-[2-(dimetylamino)-2-oxoetyl piperazin-1-
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yl, metyl[2-(4-metylpiperazin-1-yl)etylJamino, metyl[2-(morpholin-4-yl)etyl]amino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl va 4-[(2S)-2-aminopropanoyl]piperazin-1-yl.

Theo mdt phuong 4n khac, sang ché @& xuét hop chét c6 cong thic (VI), nhu

duogc thé hién trén day, hodc mudi ctia chung, trong do:

G duoc chon tir 1H-indol-3-yl, 1-metyl-1H-indol-3-yl va pyrazolo[1,5-a]-pyridin-
3-yL;

R! dugc chon tir hydro, flo, clo, metyl va xyano;
R? dugc chon tir metoxy va metyl; va

R’ duoc chon tir (3R)-3-(dimetylamino)pyrolidin-1-yl, (35)-3-(dimetyl-
amino)pyrolidin-1-yl, 3-(dimetylamino)azetidin-1-yl, [2-(dimetylamino)etyl]-
(metyl)amino, 5-metyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-metylhexa-hydro-
pyrolo[3,4-b]pyrol-1(2H)-yl, 1-metyl-1,2,3,6-tetrahydropyridin-4-yl, 4-metylpiperizin-1-
yl, 4-[2-(dimetylamino)-2-oxoetyl]piperazin-1-yl, metyl[2-(4-metylpiperazin-1-
yl)etylJamino, metyl[2-(morpholin-4-yl)etyl]Jamino, 1-amino-1,2,3,6-tetrahydropyridin-4-
yl va 4-[(2S)-2-aminopropanoyl]piperazin-1-yl.

Theo mdt phuong 4n khéc, sang ché d& xuit hop chét trung gian 174, hoic mudi
cua no. |

Do d6, trong trudng hop ndy, sang ché @ xuat 3-clo-N-[2-[2-dimetylaminoetyl-
(metyl)amino]-4-metoxy-5-[[4-(1-metylindol-3-yl)pyrimidin-2-ylJamino]phenyl]-

propanamit, hodc muodi cua no.

Theo mét phuong 4an, sang ché @ xuit 3-clo-N-[2-[2-dimetylaminoetyl-
(metyl)amino]-4-metoxy-5-[[4-(1-metylindol-3-yl)pyrimidin-2-ylJamino]phenyl]-
propanamit.

Céc hop chét trung gian khéc 13 hitu ich dé didu ché mot s6 hop chat ¢6 cong thirc
(D). Do do, vi dy, theo mot phuong an, sang ché @& xuit hop chét trung gian 170, hodc
mudi cta ching. Theo mdt phuong 4n khac, sdng ché d& xut hop chat trung gian 171

hodc mubi cta ching. Theo mot phuong an khac, sing ché d& xuét hop chét trung gian
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172, hodc mudi cta ching. Theo mdt phuong 4n, sang ché @& xuét hop chét trung gian

144, hodc muoi cua chung.

Theo mdt khia canh khac, sang ché @ xuit duoc phém chira hop chét ¢6 cong
thiae (I), hodc mubi duoc dung ctia chiing, nhu duge x4c dinh trén ddy & ban mo ta nay

clng v6i chét pha loing hoic chit mang dugc dung.

Duoc phim theo sang ché c6 thé & dang thich hop dé s dung qua dudng miéng
(vi du dudi dang vién nén, vién thudc ngam, vién nang cing hoic mém, huyén phu trong
nuée hodc dau, nhil twong, bodt hodc hat phan tan duoc, xi rd hodc cdn thude ngot), dé
dung khu trt (vi du dudi dang kem, thudc m&, gel, hodc dung dich hoic huyén phu trong
nudc hodc trong dau), ding dé hit (vi du dudi dang bot dugc nghién min hoac dang sol
khi 16ng), ding dé phun (vi du dudi dang bot duge nghién min) hodc d dung ngoai
dudng tiéu hda (vi du dung dich trong nudc hodc trong dau vo tring dé dung trong tinh
mach, dugi da, qua bip hoic qua co hoic dudi dang thudc dan dé ding qua dudng truc

trang).

C6 thé bao ché duoc phim theo sang ché theo cic quy trinh thong thudng bang
cach st dung céc ta duoc duge phdm thong thudng, da biét trong linh vuc k¥ thuat nay.
Do do, duoc phém du dinh dé dung qua dudng miéng co thé chira, vi du, mét hodc nhiéu

chit mau, chét tao ngot, chét didu vi va/hoic chét bao quan.

Hop chét c6 cong thic (T) thuonG dugc cép cho dong vt mau néng & lidu don vi
ndm trong khoang 5-5000mg/m* dién tich co thé ctia dong vat, ttc 1a vao khoang
0,1-100mg/kg, va khoang nay thuong la lidu c6 tac dung tri liéu. dang liéu don vi nhu
vién nén hodc vién nang thuong chira, vi du 1-250mg hoat chat. Lidu lugng mdi ngay can
phai thay dbi tuy vao chu thé can diéu tri, dudng dung cu thé, va mic d6 nghiém trong
ciia bénh cin duge didu tri. Do d6, thay thude 14 ngudi didu tri cho bénh nhén cy thé bat

k¥ ¢6 thé xé4c dinh dugc lidu lugng t&i wu.
Trong ndi dung ban md ta nay, thuat ngt “phép tri liéu” cling bao gdbm “phong
ngira” trir khi ¢6 chi dan cu thé khac di. Céc thudt nglt “tri liéu” va “bang céch tri liéu”

cling duoc hiéu theo cach do.
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Nhu dugc st dung & ban md ta nay, thuit ngi “diéu tri” dugc du dinh 13 ¢ nghia
thong thudng hang ngay 13 dé xtr 1y bénh 1am thuyén gidm toan bd hodc mot phan mat,
mot sb hodc tit ca céc tridu chimg ctia bénh, hoic dé hiéu chinh hoic didu hoa qua trinh

bénh.

Nhu dugce st dung & ban md ta nay, thuit nglt “phong ngtra” duge du dinh 1a ¢
nghia thong thuong hang ngay va bao gdm phong ngira tién khoi dé ngan sy phat trién
cta bénh va phong ngira cip hai khi bénh da phat trién va bénh nhan dugc bao vé tam thoi
hodc vinh vién chéng lai su qué muc trAm trong hodc nang thém cta bénh hodc su phat
trién ctia cac tridu chimg méi lién quan dén bénh.

Do ¢6 hoat tinh trc ché dbi v6i dot bién EGFR L858R, dot bién EGFR T790M va
dot bién kich hoat do khuyét doan Exon19, hop chét c6 cong thuc (I), va céc mudi duoc
dung ctia chung, dugc cho 1a hitu ich dé diéu tri cac bénh hodc tinh trang bénh 1y chi qua
trung gian hodc phan nao qua trung gian hoat tinh d6t bién EGFR, vi du bénh ung thu.
Céc dang bénh ung thu ma cé thé duoc diéu tri bang cach sir dung hop chét c6 cong thirc
(D), hodc céc mubi dugc dung cia chiing, bao gdm, nhung khong chi giéi han trong s&
bénh ung thu buéng tring, bénh ung thu cb tur cung, bénh ung thu rudt két-truc trang,
bénh ung thu vd, bénh ung thu tliyén tuy, u than kinh dém, u nguyén bao dém, khéi u 4c
tinh, bénh ung thu tuyén tién liét, bénh ung thu bach cau, u bach huyét, u bach huyét
khong Hodgkins, bénh ung thu da day, bénh ung thu phdi, bénh ung thu té bao gan, bénh
ung thu da day, u mdé dém da day-rudt (GIST), bénh ung thu tuyén gi4p, bénh ung thur dng
dan mat, bénh ung thu 40 niém mac tr cung, bénh ung thu than, u bach huyét té bao 16n
do tu ghép, bénh ung thu bach ciu dang tiy cip (AML), da u tuy, khdi u 4c tinh va u

trung bi€u mo.

Du tinh ring dbi véi cac phuong phap didu tri bénh ung thu duge dé cap trong
ban md t& ndy, hop chét ¢6 cong thirc (I) s& duge cip cho dong vat cé vu, ddc biét hon 1a
ngudi. Tuong tu, d& ding hop chat ¢6 cong thie (I) trong didu tri bénh ung thu duge dé
clp trong ban mo ta nay, du tinh rang hop chét c6 cong thie (I) s& dugc cép cho dong vat

¢o v, dic biét hon 1a nguoi.
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Theo mot khia canh khéc cta sang ché, do d6 sang ché dé xuit hop chét c6 cong

thic (I) nhu dugce x4c dinh trén day, hoac mudi dugc dung cua chung, dé dung lam thudc.

Theo mot khia canh nita ctia sang ché, sang ché dé xuat hop chét c¢6 cong thic (I)
nhu dugc xac dinh trén day, hodc mubi duge dung cua chung, dung dé diéu tri bénh qua
trung gian dot bién EGFR L858R v¥/hodc ddt bién kich hoat EGFR T790M va/hoic dot
bién kich hoat do khuyét doan Exonl9. Theo mdt phuong an, theo sang ché, bénh qua
trung gian dot bién EGFR L858R va/hoic dot bién EGFR T790M va/hodc dot bién kich
hoat do khuyét doan Exon19 néu trén 12 bénh ung thur.

* Theo mdt khia canh nita cua sang ché, cac tac gia sang ché mo ta hop chat c6
cong thic (I) nhu dugce xéc dinh trén day, hodc mudi dugc dung cta chung, dung dé bao
ché thudc didu tri bénh qua trung gian dot bién EGFR L858R va/hoic dot bién EGFR
T790M va/hodc dot bién kich hoat do khuyét doan Exonl9. Theo mdt phuong an, theo
sang ché, bénh qua trung gian dot bién EGFR L.858R va/hoic dot bién EGFR T790M
va/hodc dot bién kich hoat do khuyét doan Exon19 néu trén 1a bénh ung thu.

Theo mdt khia canh nifa cla sang ché, cac tac gia sing ché mé ta hop chét co
cong thire (I) nhu dugc xé4c dinh trén ddy, hoac mubi duge dung cua chung, dung dé bao

ché thubc diéu tri bénh ung thu.

Theo mot khia canh nita ciia sang ché, cic tac gia sing ché mé ta hop chat c6
cong thire (I) nhu dugce x4c dinh trén day, hoac mudi dugc dung cia ching, ding dé didu

tri bénh ung thu.

Ban mo ta sang ché ndy cling md ta phuong phap mang lai hiéu qua chéng bénh
ung thu & dong vat méu ndng, nhu nguoi, can dén diéu tri nhu vay, bao gém viéc cép cho
dong vat néu trén mot luong hiru hiéu ciia hop chit c6 cong thirc (I), hodc mudi duge

dung cua ching, nhu dugc xac dinh trong ban mo ta nay.

Ban md ta sang ché ndy ciing mé ta phuong phap diéu tri cho ngudi mic bénh
bénh ma trong d6 viée trc ché dot bién EGFR L858R va/hoic dot bién EGFR T790M
va/hodc dot bién kich hoat do khuyét doan Exonl9 1a c6 191, bao gém budc cép cho ngudi

can sir dung mét lugng didu tri hitu hiéu cua hop chét ¢6 cong thirc (I) nhu duge xac dinh
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trén ddy, hoic mubi duoc dung cta ching. Theo mot phuong 4n cia sang ché, bénh ma
trong d6 viéc trc ché dot bién EGFR L858R va/hodc dot bién EGFR T790M va/hoidc dot
bién kich hoat do khuyét doan Exon19 ¢6 1gi 12 bénh ung thu.

Theo khia canh hodic phuong 4n bét ky dugce d& cap trong ban mé ta nay khi ma
bénh ung thu duge dé cap dén vé6i nghia chung, thi bénh ung thu nay c6 thé chon tir bénh
ung thur budng trimg, bénh ung thu c¢b tir cung, bénh ung thu rudt két-truc trang, bénh ung
thu va, bénh ung thu tuyén tuy, u than kinh dém, u nguyén bao dém, khéi u 4c tinh, bénh
ung thu tuyén tién liét, bénh ung thu bach cdu, u bach huyét, u bach huyét khong
Hodgkins, bénh ung thu da day, bénh ung thu phéi, bénh ung thu té bao gan, bénh ung
thu da day, u mé dém da day-rudt (GIST: gastrointestinal stromal tumour), bénh ung thu
tuyén giap, bénh ung thu 6ng din mat, bénh ung thu 40 niém mac tr cung, bénh ung thu
than, u bach huyét té bao 16n do tu ghép, bénh ung thu bach ciu dang tay cép (AML:

acute myeloid leukaemia), da u tuy, khéi u 4c tinh va u trung biéu mo.

Theo khia canh hoic phuong 4n bit ky cua sang ché ma trong d6 bénh ung thu

duogc dé cap dén véi nghia chung, thi c¢6 thé 1a cac phuong én sau:
Theo mdt phuong 4n, bénh ung thu nay 13 bénh ung thu budng tring.
Theo mét phuong 4n, bénh ung thu nay 1a bénh ung thur ¢b tir cung.
Theo mét phuong én, bénh ung thu nay 13 bénh ung thu rudt két-truc trang.
Theo mdt phuong 4n, bénh ung thu nay 1a bénh ung thu vi.
Theo mot phuong 4n, bénh ung thu nay 12 bénh ung thu tuyén tuy.
Theo mot phuong 4n, bénh ung thu nay 13 u than kinh dém.
Theo mét phuong &n, bénh ung thu nay 13 u nguyén bao dém.
Theo mot phuong 4n, bénh ung thu nay 1 khéi u 4c tinh.
Theo m¢t phuong 4n, bénh ung thu ndy 1a bénh ung thu tuyén tién liét.
Theo m{t phuong 4n, bénh ung thu ndy 14 bénh ung thu bach cau.

Theo mét phuong 4n, bénh ung thu ndy 13 u bach huyét.
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Theo mot phuong én, bénh ung thu nay 13 u bach huyét khong Hodgkins.
Theo mot phuong an, bénh ung thu nay 1a bénh ung thu da day.
Theo mdt phuong 4n, bénh ung thu nay 13 bénh ung thu phdi.

Theo mét phuong 4n, bénh ung thu nay 12 bénh ung thu phdi khéng phai té bao

Theo mot phurong 4n, bénh ung thu nay 13 bénh ung thu té bao gan.

Theo mdt phuong &n, bénh ung thu nay 1a bénh ung thu da day.

Theo mot phuqng an, bénh ung thu nay lau mé dém da day-rudt (GIST).
Theo mot phuong an, bénh ung thu nay 1a bénh ung thu tuyén giap.

Theo mdt phuong 4n, bénh ung thu niy 1a bénh ung thu dng dan mat.

Theo mot phuong an, bénh ung thu nay 1a bénh ung thu 40 niém mac tir cung.
Theo mot phuong an, bénh ung thu nay 1a bénh ung thu than.

Theo mdt phuong 4n, bénh ung thu nay 13 u bach huyét té bao 16n do tu ghép.

Theo mdt phuong 4n, bénh ung thu nay 13 bénh ung thu bach ciu dang tiiy cip

Theo mot phuong an, bénh ung thu nay 1a da u tuy.
Theo mdt phuong 4n, bénh ung thu nay 13 khéi u 4c tinh.
Theo mdt phuong 4n, bénh ung thu nay 1 u trung biéu mo.

Téc dung diéu tri bénh ung thu duge mé ta trén ddy c6 thé dugc dimg nhu 1a phép

tri lidu don 16 hodc c6 thé bao gdbm, ngoai viéc ding hop chét theo sang ché, 1a phép phiu

thuat thong thuong hodc phép tri liéu phong xa hodc phép tri liéu hoa chét hoac tri lidu

mién dich. Phép tri liéu bing hod chit nhu vay c6 thé dugc ding vao cling mot lic, dong

thoi, lién tiép hodc riéng ré véi viée dieu tri bang hop chat theo sang ché va co6 thé bao

gom mot hodc nhi¢u nhém chat tri khoi u sau:
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(i) thudc chdng tang sinh/chdng u tan sinh va két hop cta chung, duoc sir dung
trong bénh ung thu, nhu cic chit alkyl hoa (vi du cis-platin, oxaliplatin, carboplatin,
xyclophosphamit, mu tac nito, melphalan, chlorambucil, busulphan, temozolamit va
nitrosoure); chit chéng chuyén hod (vi du gemxitabin va c4c chit khang folat vi du
flopyrimidin nhu 5-flouraxil va tegafur, raltitrexed, methotrexat, xytosin arabinosit, va
hydroxyure); cic chdt khang sinh khédng u (vi du céc anthracyclin nhu adriamycin,
bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin
va mithramycin); cac tdc nhin chéng phan bido (vi du vinca alkaloid nhu vincristin,
vinblastin, vindesin va vinorelbin va cac taxoid nhu taxol va taxoter va cdc chét @rc ché
polokinaza); va cac chét (e ché topoisomeraza (vi du epipodophyllotoxin nhur etoposit va

teniposit, amsacrin, topotecan va camptothexin);

(i) cac chat kim him té bao nhu thubc khang estrogen (vi du tamoxifen,
fulvestrant, toremifene, raloxifene, droloxifene va iodoxyfene), chit khang androgen (vi
du bicalutamit, flutamit, nilutamit va cyproterone axetat), cac chét ddi khang LHRH hoac
céc chit chi van LHRH (vi du goserelin, leuprorelin va buserelin), cac progestogen (vi du
megestrol axetat), cac chét Gc ché aromataza (vi du nhu anastrozol, letrozol, vorazol va

exemestan) va cc chat rc ché Sa-reductaza nhu finasterit;

(iii) chat diéu tri ung thu chéng xa4m l4n [vi du cac chét Gc ché ho c-Src kinaza
nhu 4-(6-clo-2,3-metylendioxyanilino)-7-[2-(4-metylpiperazin-1-yl)etoxy]-5-
tetrahydropyran-4-yloxyquinazolin [AZD0530 (saracatinib); W0O01/94341], N-(2-clo-6-
metylphenyl)-2-{6-[4-(2-hydroxyetyl)piperazin-1-yl]-2-metylpyrimidin-4-
ylamino}thiazol-5-carboxamit (dasatinib, BMS-354825; J. Med. Chem., 2004, 47, 6658-
6661) va bosutinib (SKI-606), va cic chit Gc ché proteinaza chra kim loai nhu
marimastat, cic chat e ché chirc niang thu thé chat hoat hod urokinaza plasminogen hozc
khéng thé véi Heparanase];

(iv) cac chét tic ché chirc ning yéu td sinh trudng: vi du cac cht tic ché nhu vay
bao gdm khéng thé cta yéu td sinh trudng va khang thé thu thé yéu t6 sinh truéng (vi du
khéng thé khang erbB2 trastuzumab [Herceptin™], khang thé khang EGFR
panitumumab, khing thé khang erbB1 cetuximab [Erbitux, C225] va khang thé yéu t&
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sinh truéng hodc thu thé yéu t sinh trudng bat ky dugce bdc 16 trong Stern et al. Critical
reviews in oncology/haematology, 2005, Vol. 54, pp11-29); cac chét e ché nhu vay con
bao gbm céc chit trc ché tyrosin kinaza, vi du cac chét trc ché ho yéu t6 sinh trudng biéu
bi (vi du céc chat trc ché tyrosin kinaza ho EGFR nhu N-(3-clo-4-flophenyl)-7-metoxy-6-
(3-morpholinopropoxy)-quinazolin-4-amin (gefitinib, ZD1839), N-(3-etynylphenyl)-6,7-
bis(2-metoxyetoxy)quinazolin-4-amin (erlotinib, OSI-774) va 6-acrylamido-N-(3-clo-4-
flophenyl)-7-(3-morpholinopropoxy)-quinazolin-4-amin (CI 1033), erbB2 céc chit trc ché
tyrosin kinaza nhu lapatinib); cac chét rc ché ho yéu t6 sinh trudng té bao gan; cac chét
trc ché ho yéu tb sinh truéng insulin; cac chét e ché ho yéu té sinh truc’mg ¢ ngudn gbe
tlr tiéu cAu nhu imatinib va/hodc nilotinib (AMN107); cac chét Gc ché serin/threonin
kinaza (vi du cac chét trc ché qué trinh truyén tin hiéu Ras/Raf nhu céc chat tic ché
farnesyl transferaza, vi du sorafenib (BAY 43-9006), tipifarnib (R115777) va lonafarnib
(SCH66336)), cac chat trc ché qué trinh truyén tin hiu té bao thong qua MEK va/hoic
AKT kinaza, cac chét ¢re ché c-kit, cac chat (e ché abl kinaza, cac chét uc ché PI3 kinaza,
céc chét tc ché PIt3 kinaza, cac chét Gc ché CSF-1R kinaza, cac chét trc ché kinaza thu
thé IGF (yéu t6 sinh trudng tuong tu insulin); cac chit tc ché aurora kinaza (vidu
AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528 Va
AX39459) va c4c chét trc ché kinaza phu thudc cyclin nhu céc chat trc ché CDK2 va/hoic
CDK4;

(v) cac chat chdng hinh thanh mach nhu céc chat Gc ché tac dong cua yéu té
sinh truéng ndi m6 mach, [vi du khang thé khang yéu té sinh truong t& bao ndi mdé mach
bevacizumab (Avastin™) va vi du, chit Gc ché tyrosin kinaza thu thé VEGF nhu
vandetanib (ZD6474), vatalanib (PTK787), sunitinib (SU11248), axitinib (AG-013736),
pazopanib (GW 786034) va 4-(4-flo-2-metylindol-5-yloxy)-6-metoxy-7-(3-pyrolidin-1-
ylpropoxy)quinazolin (AZD2171; Vi du 240 trong WO 00/47212), c4c hop chét nhu dugc
boc 16 trong W097/22596, W097/30035, W097/32856 va W098/13354 va cac hop chét
hoat dong theo co ché khéc (vi du linomit, cac chét e ché chirc nang integrin avp3 va

angiostatin)];
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(vi) céc chit pha hity mach nhu Combretastatin A4 va cic hop chét duge boc 16
trong W099/02166, WO00/40529, WO00/41669, WO001/92224, WO002/04434 va
WO002/08213;

(vii) chat dbi khang thu thé endothelin, vi du zibotentan (ZD4054) hoic

atrasentan;

(viii) phuong phép tri lidu ddi nghia, vi du c4c chit hudng dén céc dich duge liet

ké trén day, nhu ISIS 2503, 1a gen dbi nghia anti-ras;

(ix) phuong phap tri liéu bang gen, bao gdm vi du phuong phap thay thé gen bét
thudng nhu p53 bét thudng hosic BRCA1 hoic BRCA2 bét thudng, cac phuong phéap
GDEPT (phép tri lidu tién dugc chit enzym dinh huéng gen) nhu cac phuong phép st
dung xytosin deaminaza, thymidin kinaza ho#ic enzym nitroreductaza vi khuin va cac
phuong phép 1am ting dung nap clia bénh nhan véi phép tri liéu hoa chat hoic phép tri

liéu phéng xa nhu phép tri liéu gen khang nhiéu thudc; va

(x) phuong phép tri liéu mién dich, bao gdm vi du cic phuong phap ex-vivo va
in-vivo 1am ting tinh sinh mién dich cta t& bao khdi u bénh nhan, nhu gy nhiém bing
xytokin nhu intolokin 2, intolokin 4 hodc yéu té kich thich khudn lac bach ciu hat-dai
thuc bao, phuong phip lam gidm tinh khéng di ing té bao T, phuong phép str dung té bao
mién dich duoc gay nhiém nhu té bao dang nhanh duoc gay nhiém bang xytokin, phuong
phap st dung dong té bao khéi u gay nhiém bing xytokin, phuong phap st dung khang
thé khang idiotyp, phuong phap 1am giam chitic ning cua té bao tc ché mién dich nhu té
bao T diéu hoa, té bao trc ché c6 ngudn gde tir tiry hodc té bao dang nhanh biéu hién IDO
(indolamin 2,3,-deoxyaza), va phuong phap sir dung vacxin ung thu bao gdm protein hoic
peptit thu dugc tr khang nguyén c6 lién hé véi khéi u nhu NY-ESO-1, MAGE-3, WT1

hoic Her2/neu.

Do d6, theo mdt khia canh tiép theo sang ché d& xuit san phdm dugc phim chira
hop chét ¢ cong thie (I) nhu duge x4c dinh trén day, va hop chét khang u bd sung, nhu
dugc xac dinh trén day, dung dé diéu tri két hop bénh ung thu.
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Theo khia canh nhu vay, séng ché dé xuit san phdm duoc phdm chira hop chét ¢6
cong thuc (I), hoac mudi duge dung cua chung, nhu dugc xac dinh trong ban mé ta nay,

va chét khang u bd sung, nhu dugc xac dinh trén day, dé diéu tri két hgp bénh ung thu.

- Trong ban md ta nay, trong d6 thuat ngit “diéu tri két hop” duoc sir dung ding dé
chi diéu tri t& hop, can hiéu 1a didu tri nay c6 thé 1a didu tri ddng thoi, riéng ré hodc theo
trinh ty. Cum tir “viéc cép két hop” cling dugc hiéu theo cach tuong tu. Theo mot khia
canh cia sang ché, “diéu tri két hop” ding d& chi viéc cp ddng thdi. Theo mot phuong an
khac cta sang ché, “diéu tri két hgp” dung dé chi viée cép riéng biét. Theo mot khia canh
tiép theo ciia sang ché, “didu trj két hop” ding dé chi viéc cip theo trinh tu. Khi cAp theo
trinh ty hodc riéng ré, su tré trong viéc cdp thanh phan thir hai khong duoc xem nhu la
lam mét hiéu qua ¢6 duoc tur viée st dung Kkét hop. Do do, theo mot phuong én, diéu tri
theo trinh tu bao gém viéc cip mdi thanh phan cia két hop trong vong 11 ngay. Theo mot
phuong 4n khac, thoi gian nay 1a 10 ngdy. Theo mét phuong an khac, thoi gian nay 14 9
ngay. Theo mdt phuong 4n kh4c, thoi gian nay 1a 8 ngay. Theo mot phuong 4n khac, thoi
gian nay 1a 7 ngay. Theo mot phuong an khéc, thoi gian nay 1a trong 6 ngay. Theo mot
phuong 4n khéc, thoi gian nay 13 trong vong 5 ngay. Theo mdt phuong 4n khéc, thoi gian
nay la trong vong 4 ngdy. Theo m¢t phuong an khéc, thoi gian nay 1a trong vong 3 ngay.
Theo mét phuong 4n khéc, thoi gian nay 1a trong vong 2 ngay. Theo mdt phuong 4n khéc,
thoi gian nay 1a trong vong 24 gid. Theo m§t phuong an khac, thoi gian nay 13 trong vong
12 gio.

Do d6, theo mot phuong 4n, céc tac gia sang ché mé ta viéc dung hop chét ¢
cong thire (I), hodc mudi duoc dung cua ching, nhu dugc x4c dinh trong ban mo ta nay,
va chat khang u bd sung dé diéu tri két hop bénh ung thu.

Theo mot phuong 4n, cac tac gia sang ché mo ta viéc ding cé cong thie (I), hodc
mudi dugc dung cua ching, nhu dugc xac dinh trong ban md ta nay, va chét khéang u bd
sung dé diéu tri bénh ung thu déng thoi, riéng r&€ hoac theo trinh tuy.

Ban md ta sang ché ciing mé ta phuong phép tao hiéu qua chéng bénh ung thu &
dong vat mau néng, nhu ngudi, 1a dbi tuong can dén diéu tri nhu vay, bao gdm viéc cip

cho dong véat c6 vl néu trén hop chat c6 cong thic (I), hodc mudi duge dung cua ching,
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va cAp két hop vdi chat khang u bd sung cho dong vat c6 vii néu trén, trong d6 lugng hop
chét c6 cong thuc (I), hodc mudi duge dung ciia ching, va chét khang u bd sung ¢ hidu

qua bd sung dé mang lai tac dung chdng bénh ung thu.

Ban md ta sang ché cling mé ta phuong phép tao ra hiéu qua chdng bénh ung thu
& dong vat mau néng, nhu ngudi, 13 dbi twong cin dén didu tri nhu vy, bao gdm viéc cip
cho ddng vat c¢6 vi néu trén hop chit c6 cong thirc (I), hodc mudi dugc dung ca ching,
va cip ddng thoi, riéng 1& hoic theo trinh tu cho dong vat c6 vi néu trén chét khang u bd
sung, trong do6 lugng hop chét ¢6 cong thic (I), hodc mubi duge dung cia ching, va chét

khang u bd sung c6 hiéu qua bd sung dé mang lai tac dung chdng bénh ung thu.

Khi bao ché ché phdm thubc, didu quan trong 13 duoc chét phai & dang ¢ thé
duoc xtr 1y va ché bién mot cach thuan loi. Pidu nay 14 quan trong khong chi xét tir khia
canh 12 thu duoc quy trinh ¢ ¥ nghia thuong mai, ma con xét tir khia canh san xuét sau
d6 ché phdm duoc phim (vi du dang phén liéu ding qua dudng miéng nhu vién nén) chira

hoat chét.

Céac dic tinh vét ly khac nhau cta cac dang tinh thé so véi nhau va so véi dang
khong phai tinh thé ¢6 thé anh hudng rd rét dén cac dic tinh héa hoc va dugc phim cia
hop chét, dic biét khi hop chit nay 1a dugc didu ché hodc sir dung trén quy mo cong

nghiép.

Ngoai ra, dé bao ché ché phdm thubc ding qua dudng miéng, diéu quan trong 13
tao ra dugc profin ndng do trong huyét tuong ctia thude tin cdy va nhit quan sau khi cip
cho bénh nhén. Sy bién thién gifta cic bénh nhan v& profin hip thu thudc trong da day,
rudt hodc dong méu co thé c6 anh huéng dén do an toan va hiéu qua thudc.

Do 6n dinh héa hoc, dd 6n dinh trang thai rén va “thoi gian ban huy” cua hoat
chét cing 13 cac yéu tb rat quan trong. Dugc chit, va ché phim chitra né, phai c6 kha ning
c6 thé bao quan hiéu qua trong khoang thoi vgian nhét dinh, ma khéng c6 thay dbi dang ké
vé cac dic tinh vat ly-hoa hoc cua thanh phe‘in hoat chét (vi du than phﬁn hoa hoc, ty

trong, do hut 4m va do tan).
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Hon nita, cling quan trong dé tao ra thudc & dang c6 d6 tinh khiét hoa hoc cao

nhét c6 thé.

Céc chit vo dinh hinh c6 thé c6 vin d& v& mit nay. Vi du, cac chét lidu nhu vay
thudng khé xir 1y va bao ché, c6 do tan thay ddi, va thudong 14 khong bén va khong tinh
khiét ho4 hoc.

Chuyén gia trong linh vuc k¥ thuit nay s& nhan biét rr?lng, néu c6 thé thu nhan mot
cach dé& dang thudc & dang tinh thé dn dinh, thi c6 thé khic phuc duoc cac vAn dé néu

trén.

Do d6, dé san xuét duoc ché phém thudc duoc thi trudng chép nhén, va duoc

dung, quan trong 13, néu c6 thé, tao ra thudc & dang tinh thé, va bén.

Tuy nhién, can luu ¥ 13 muyc tiéu ndy khong phai lac ndo cling dat dugc. Thét vay,
thong thudng, néu chi tir cdu triic phan tir khong thé du doan duge dic tinh két tinh cia
hop chat, hoic & dang nhu vay hoic ¢ dang mudi, s& nhu thé nao. Piéu ndy chi c6 thé

duoc xéac dinh béng thuc nghiém.

Theo mot khia canh tiép theo cua sang ché, c6 thé didu ché mot sb hop chit va
cac mudi cua ching & dang tinh thé. Céac dang tinh thé ndy c6 thé duoc dic ta nhu 1a dang
thu hinh nhét dinh. Khi néu rr:ing séng ché dé cap dén dang tinh thé, mtc do két tinh thuan
loi 1a cao hon khoang 60%, thuan lgi hon 1a cao hon khoang 80%, t8t hon néu cao hon
khodng 90% va tot hon nita néu cao hon khoang 95%. Tt nhét néu, muc d6 két tinh 1a

cao hon khoang 98%.

Céc dang rén dic trunG duogc md ta trong ban mo ta nay c6 nhifu xa dd bot tia X
vé co ban giéng nhu nhiéu xa dd bot tia X dugc thé hién & trén cac hinh v& va cé cac gia
tri 2-theta khc nhau nhu dugc thé hién trén cac Bang dua ra trong ban md ta ndy. Can
hiéu ring céc gia tri 2-theta ciia nhifu xa dd bot tia X c6 thé thay ddi doi chut khi do & céc
thiét bi khac nhau cho c4c miu khac nhau, va nén céc gié tri dugc dua ra khong dugc xem
nhu 13 gia tri tuyét ddi.

b3 dugc biét dén réng c6 thé thu dugc nhidu xa dd bot tia X ¢6 mot hodc nhiéu

sai s& phép do tuy thudc vao diéu kién do (vi du nhu thiét bj hodc may méc dugce dung).
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Dic biét 13, thudnG dugc biét réng cudng d6 trong nhiéu xa dd bot tia X ¢6 thé dao dong
tuy thudc vao didu kién do. Do d6, can phai hiéu ring céc dang rin theo sang ché khong
chi gi6i han & c4c tinh thé tao ra nhifu xa dd bot tia X giéng hét nhu nhidu xa dd bot tia X
dugc thé hién trén céc hinh v&, va tinh thé bt ky tao ra nhiéu xa dd bot tia X vé& co ban
gidng nhur phd dugc thé hién trén c4c hinh v& 13 nim trong pham vi cia sang ché. Chuyén
gia trong linh vuc k§ thuat phan tich nhifu xa bot tia X c6 thé danh gia mic d6 ddng nhét

vé co ban gifra cic nhicu xa do bot tia X.

Chuyén gia trong linh vuc k¥ thuat phan tich nhidu xa bot tia X s& nhan biét rang
cudng do twong dbi ctia cac dinh c6 thé bi anh hudng béi, vi du, hat ¢6 kich cd trén 30pm
va ty s6 xét vé khia canh khong ddng nhat, ¢6 thé anh huéng dén viéc phan tich mau.
Chuyén gia trong linh vuc k¥ thuat ndy cling s& nhan biét ring vi tri phan xa c6 thé bi anh
hudng baoi chiéu cao chinh xac dit mau trong nhiéu xa ké va chuén d6 0 cua nhifu xa ké.
Mt ciu bé mit ctia mau ciing c6 thé ¢6 tac dong nhé. Do d6 sb liéu nhifu xa dd dugc thé
hién khong dugc xem 1a cac gia tri tuyét dbi. (Jenkiris, R & Snyder, R.L. ‘Introduction to
X-Ray Powder Diffractometry’ John Wiley & Sons 1996; Bunn, C.W. (1948), Chemical
Crystallography, Clarendon Press, London; Klug, H. P. & Alexander, L. E. (1974), X-Ray

Diffraction Procedures).

Thong thudng, sai s6 do ludng clia goc nhidu xa trong gian dd nhidu xa bot tia X
1a vao khoang cong hoic trir 0,2° 2-theta, va mirc sai s6 do nhu vay phai duoc tinh dén khi
xem xét nhifu xa dd bot tia X trong cac hinh v& va khi doc sb lidu trong cac banG dugc
dua ra trong ban mo ta ndy. Ngoai ra, can phai hiéu ring cudng do c6 thé dao dong tuy

thudc vao diéu kién thtr nghiém va chuan bi mau (huénG duoc uu tién).

Trong ban md ta nay N-(2-{2-dimetylaminoetyl-metylamino }-4-metoxy-5- {[4-(1-
metylindol-3-yl)pyrimidin-2-ylJamino } phenyl)prop-2-enamit dugc @ cap dén 1a “Hop
chét X”. hop chat X dugc tao ra ban ddu duge nhan thiy 13 chét rén vo dinh hinh. Mot sé
dang thi hinh tinh thé hitu ich sau d6 di dugc tao ra bing cach sir dung didu kién duoc
md ta sau ddy trong phan thir nghiém. Trong tit ca cac phwong 4n lién quan dén dang rin
duoc néu trong ban md ta ndy, dinh ctia nhidu xa d tia X duoc do bang cach sir dung buc

xa CuKa.
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Dang th hinh A ctia hop chéat X

Do d6 theo mot khia canh tiép, sang ché d& xuét dang thu hinh A cda hop chit X.
dang thu hinh ndy c6 thé dic trung & chd né tao ra it nhit mot trong s cac gia tri 20 sau
day duoc do béng cach st dung buc xa CuKa: 7,8 va 21,8.

Dang thu hinh A cua hop chat X dugc dic trung & chd tao ra nhidu xa dd bot tia
X, vé& co ban nhu dugc thé hién trén Fig. 1.

Mudi dinh nhiéu xa bot tia X cho dang thu hinh nay [Géc 2-theta (26), Cudng dd
(%)]1a 7,8 (100%), 21,8 (73,4%), 13,3 (59,4%), 6,6 (49,5%), 23,9 (40,5%), 9,6 (38,1%),
14,5 (35,3%), 15,6 (33,2%), 22,7 (31,2%) va 19,1 (29,8%).

Sang ché dé xuat dang tht hinh A cta hop chét X, ¢ nhifu xa dd bot tia X ¢ it
nhét mot dinh dic trung & khoang 2-theta = 7,8°.

Séng ché dé xuét dang thu hinh A ctia hop chét X, c6 nhifu xa dd bot tia X c6 it
nhét mot dinh dic trung & khoang 2-theta = 21,8°.

Sang ché dé xuét dang thu hinh A ctia hop chét X, c6 nhifu xa dd bot tia X c6 it
nhat hai dinh dic trung & khoang 2-theta = 7,8° va 21,8°.

Sang ché dé xuét dang thu hinh A cua hgp chit X, c6 nhidu xa dd bot tia X ¢6
dinh dic trung & khoang 2-theta = 7,8, 21,8, 13,3, 6,6, 23,9, 9,6, 14,5, 15,6, 22,7 va 19,1°.

Séng ché @ xuét dang thu hinh A cta hop chit X c6 nhifu xa dd bot tia X vé co
béan gidng nhu nhidu xa db bt tia X duoc thé hién & Fig. 1.

Séng ché dé xuét dang thu hinh A ctia hop chét X, c6 nhifu xa dd bot tia X ¢6 it
nhét mot dinh dic trung & 2-theta = 7,8° cong hoic trir 0,2° 2-theta.

Sang ché dé xuét dang thi hinh A cta hop chat X, ¢6 nhifu xa dd bt tia X c6 it
nhét mot dinh dic trung & 2-theta = 21,8° cong hoic trir 0,2° 2-theta.

Séng ché dé xuét dang thu hinh A ctia hop chét X, c6 nhidu xa dd bot tia X c6 it
nhit hai dinh dic trung & 2-theta = 7,8° va 21,8° trong d6 céc gia tri néu trén c6 thé cong
hodc trir 0,2° 2-theta.
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Séang ché d& xuét dang thu hinh A cua hgp chit X, c6 nhifu xa dd bot tia X ¢b
dinh dic trung & 2-theta = 7,8, 21,8, 13,3, 6,6, 23,9, 9,6, 14,5, 15,6, 22,7 va 19,1° trong d6
cAc gia tri néu trén c6 thé cong hoic trir 0,2° 2-theta.

Dang thu hinh B cta hop chét X

Theo mot khia canh tiép theo, sang ché @ xuét dang thu hinh B cua hop chét X.
dang thu hinh nay c6 thé dic trung & chd né tao ra it nhat mot trong sb cac gia tri 20 sau
day duogc do béng cach st dung birc xa CuKa: 9,3 va 23 4.

Dang thu hinh B cua hop chét X dugc dic trung & chd tao ra nhidu xa dd bot tia
X, vé co ban nhu duoc thé hién trén Fig. 3.

Mudi dinh nhiéu xa bot tia X cho dang thu hinh nay [Gdc 2-theta (20), Cudng dd
(%)] 1a 9,3 (100%), 23,4 (75,0%), 10,5 (63,6%), 17,7 (54,3%), 21,0 (48,1%), 16,1
(46,4%), 26,1 (44,2%), 18,6 (41,8%), 26,7 (32,2%) va 20,6 (30,9%).

Sang ché dé xuit dang thd hinh B ciia hop chat X, c6 nhidu xa db bot tia X c6 it
nhét mot dinh dic trung & khoang 2-theta = 9,3°.

Sang ché dé xuét dang thu hinh B cua hop chit X, c¢6 nhiéu xa dd bot tia X ¢6 it
nhéat mot dinh dic trung & khoang 2-theta = 23,4°.

Sang ché d& xuét dang thd hinh B cta hop chit X, c6 nhidu xa do bot tia X c6 it
nhét hai dinh dic trung & khoang 2-theta = 9,3° va 23,4°.

Séang ché dé xuét dang thu hinh B cta hop chét X, ¢6 nhidu xa d6 bot tia X c¢b
dinh dic trung & khoang 2-theta = 9,3, 23,4, 10,5, 17,7, 21,0, 16,1, 26,1, 18,6, 26,7 va
20,6°.

Sang ché dé xuét dang thu hinh B cta hop chit X ¢6 nhiu xa db bot tia X v& co
ban giéng nhu nhidu xa dd bot tia X duge thé hién & Fig. 3.

Sang ché dé xuét dang thu hinh B cta hop chit X, c6 nhifu xa dd bot tia X ¢6 it
nhét mét dinh dic trung & 2-theta = 9,3° cong hodc trix 0,2° 2-theta.

Séng ché @& xuét dang thu hinh B cua hop chét X, c¢6 nhiéu xa dd bot tia X ¢ it
nhat mot dinh dic trung & 2-theta = 23,4° cong hoic trir 0,2° 2-theta.
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Sang ché dé xuét dang thu hinh B ctia hop chit X, ¢ nhidu xa dd bot tia X ¢6 it
nhat hai dinh dic trung & 2-theta = 9,3° va 23,4° trong d6 céc gi tri néu trén c6 thé cong
hodc trir 0,2° 2-theta.

Sang ché dé xudt dang tht hinh B cta hop chit X, c¢6 nhidu xa dd bot tia X ¢6
dinh ddc trung & 2-theta = 9,3, 23,4, 10,5, 17,7, 21,0, 16,1, 26,1, 18,6, 26,7 va 20,6° trong
d6 cac gié tri néu trén c6 thé cong hoic trir 0,2° 2-theta.

Dang thu hinh C cia hop chét X

Theo mdt khia canh tiép theo, sdng ché dé xuét dang thu hinh C ciia hop chét X.
dang thu hinh nﬁy c6 thé dic trung & chd né tao ra it nhit mot trong sé céc gid tri 260 sau
day du¢c do béng cach sir dung burc xa CuKa: 6,0 va 11,3. .

Dang thu hinh C cta hop chit X duoc dic trung & chd tao ra nhidu xa dd bot tia
X, v& co ban nhu dugc thé hién trén Fig. 5.

Mudi dinh nhiéu xa bot tia X cho dang thu hinh nay [Gdc 2-theta (26), Cuong d6
(%)]12 6,0 (100%), 11,3 (58,2%), 7,5 (40,5%), 10,3 (21,9%), 12,0 (20,1%), 24,9 (19,4%),
13,0 (16,9%), 14,5 (13,5%), 16,5 (13,5%) va 18,3 (11,8%).

Sang ché d& xuét dang thu hinh C ciia hop chét X, c6 nhidu xa dd bot tia X ¢6 it
nhét mot dinh dic trung & khoang 2-theta = 6,0°.

Sang ché dé xuat dang thu hinh C ciia hop chét X, ¢ nhidu xa dd bot tia X ¢6 it
nhat mét dinh dic trung & khoang 2-theta = 11,3°.

Séng ché @ xuét dang thu hinh C cua hop chat X, ¢6 nhidu xa dd bot tia X ¢b it
nhét hai dinh dic trung & khoang 2-theta = 6,0° va 11,3°.

Séng ché dé xuét dang thu hinh C cua hop chit X, c¢6 nhidu xa dd bot tia X ¢o
dinh dic trung & khoang 2-theta = 6,0, 11,3, 7,5, 10,3, 12,0, 24,9, 13,0, 14,5, 16,5, va
18,3°

Sang ché dé xuat dang thti hinh C ctia hop chét X c6 nhidu xa dd bot tia X v& co
ban gidng nhu nhidu xa dd bdt tia X dugc thé hién & Fig. 5.
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Sang ché dé xuét dang thu hinh C cua hop chit X, ¢6 nhidu xa db bot tia X ¢6 it
nhét mot dinh dac trung & 2-theta = 6,0° cOng hoic trir 0,2° 2-theta.

Sang ché dé xuit dang thu hinh C cua hop chit X, c6 nhidu xa dd bot tia X ¢6 it
nhit mot dinh dic trung & 2-theta = 11,3° c¢dng hodc trir 0,2° 2-theta.

Sang ché dé xuit dang thu hinh C cta hop chét X, ¢6 nhidu xa dd bot tia X c6 it
nhét hai dinh dic trung & 2-theta = 6,0° va 11,3° trong d6 cac gia tri néu trén c6 thé cdng
hodc trtr 0,2° 2-theta.

Séng ché d& xuit dang thu hinh C cda hgp chit X, c¢6 nhiéu xa dd bot tia X ¢cb
dinh ddc trung & 2-theta = 6,0, 1 1,3, 7,5, 10,3, 12,0, 24,9, 13,0, 14,5, 16,5, va 18,3° trong
d6 céc gia tri néu trén co thé cong hodc trir 0,2° 2-theta.

Dang thti hinh D ctia hop chit X

Theo mdt khia canh tiép theo, séng ché @ xuit dang thu hinh D cta hop chit X
dugc cho 1a dang tinh thé monohydrat. dang thu hinh nay cé thé dic trung & chd né tao ra
it nhit mot trong sd céc gia tri 20 sau day duoc do bf?mg cach stir dung buc xa CuKa: 9,3
va 10,5.

Dang thu hinh D ctia hop chat X duoc dic trung & chd tao ra nhidu xa dd bot tia
X, v& co ban nhu dugc thé hién trén Fig. 7.

Mudi dinh nhiéu xa bt tia X cho dang thu hinh nay [Géc 2-theta (26), Cudng do
(%)] 1a 9,3 (100%), 10,5 (90,6%), 16,1 (75,8%), 26,1 (75,2%), 21,0 (70,9%), 20,6
(56,9%), 16,8 (56,5%), 17,7 (53,3%), 14,7 (41,3%) and9,7 (38,3%).

Séang ché @ xuit dang thii hinh D ctia hop chét X, c6 nhifu xa dd bot tia X ¢6 it
nhat mét dinh dic trung & khoang 2-theta = 9,3°.

Séng ché @ xuit dang thi hinh D ctia hop chét X, ¢6 nhifu xa dd bot tia X ¢6 it
nhit mot dinh dic trung & khoang 2-theta = 10,5°.

Sang ché @& xuét dang thu hinh D cua hop chét X, c6 nhidu xa dd bot tia X ¢6 it
nhét hai dinh dic trung & khoang 2-theta = 9,3° va 10,5°.



25620

Sang ché d& xubt dang thu hinh D cta hop chit X, c6 nhifu xa dd bot tia X ¢
dinh dic trung & khoang 2-theta = 9,3, 10,5, 16,1, 26,1, 21,0, 20,6, 16,8, 17,7, 14,7, va
9,7°.

Sang ché d& xut dang thd hinh D ctia hop chét X c6 nhifu xa do bot tia X vé co
ban giéng nhu nhidu xa dd bot tia X dugc thé hién & Fig. 7.

Séang ché @ xuit dang thu hinh D ctia hgp chit X, ¢ nhifu xa dd bot tia X ¢d it
nh4t mot dinh dic trung & 2-theta = 9,3° cong hoic trir 0,2° 2-theta.

Sang ché d& xuét dang thu hinh D cua hop chét X, ¢4 nhifu xa d6 bot tia X ¢6 it
nhét mot dinh ddc trung & 2-theta = 10,5° cong hodc trir 0,2° 2-theta.

Sang ché d& xuit dang thu hinh D cla hop chat X, c6 nhifu xa dd bot tia X ¢6 it
nhét hai dinh dic trung & 2-theta = 9,3° va 10,5° trong d6 cac gia tri néu trén cd thé cong
hoic trir 0,2° 2-theta.

Séang ché @ xuit dang thu hinh D cda hgp chit X, ¢ nhifu xa d6 bot tia X cb
dinh dic trung & 2-theta = 9,3, 10,5, 16,1, 26,1, 21,0, 20,6, 16,8, 17,7, 14,7, va 9,7° trong
d6 céac gia tri néu trén c6 thé cong hodc trir 0,2° 2-theta.

Dang thu hinh E cua hop chit X

Theo mdt khia canh tiép theo, sang ché dé xuét dang thii hinh E ctia hop chét X
duoc cho 12 danG duoc hydrat hod hé sb ty lwong 1,25 ciia hop chat X. dang tht hinh nay
c6 thé dic trung & chd né tao ra it nhit mot trong s6 cac gia tri 20 sau day duge do bing
cach str dung bic xa CuKa: 9,2 va 22.,9.

Dang tht hinh E ciia hop chét X duoc dic trung & chd tao ra nhidu xa dd bot tia
X, v& co ban nhu dugc thé hién trén Fig. 10.

Mudi dinh nhiéu xa bot tia X cho dang thu hinh ndy [Géc 2-theta (20), Cudng dd
(%)] 1a: 9,2 (100%), 22,9 (84,0%), 14,6 (80,3%), 12,7 (77,8%), 16,5 (66,4%), 26,9
(60,3%), 9,7 (95,6%), 14,0 (52,3%), 10,4 (49,9%) va 19,5 (48,3%).

Sang ché d& xuit dang thu hinh E cta hop chét X ¢4 nhiu xa dd bot tia X c6 it
nhét mét dinh dic trung & khoang 2-theta = 9,2°.
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Sang ché @ xuit dang thu hinh E cta hgp chit X ¢6 nhiéu xa dd bot tia X ¢6 it
nhét mét dinh dic trung & khoang 2-theta = 22,9°.

Sang ché @& xuét dang thu hinh E cta hgp chit X c¢6 nhidu xa dd bot tia X co it
nhét hai dinh dic trung & khoang 2-theta = 9,2° va 22,9°.

Séang ché dé xuit dang thu hinh E ctia hop chit X ¢4 nhiu xa dd bot tia X ¢6 dinh
dic trung & khoang 2-theta = 9,2, 22,9, 14,6, 12,7, 16,5, 26,9, 9,7, 14,0, 10,4 va 19,5°.

Sang ché d& xuét dang thu hinh E ciia hop chat X ¢ nhidu xa db bot tia X vé co
béan giéng nhu nhidu xa dd bot tia X dugc thé hién & Fig. 10.

Sang ché d& xuit dang thu hinh E ctia hop chit X c6 nhiéu xa db bot tia X c6 it
nhét mot dinh dic trung & 2-theta = 9,2° cong hoic trir 0,2° 2-theta.

Sang ché dé xuit dang thii hinh E ctia hop chét X c6 nhiéu xa d bot tia X c6 it
nhét mot dinh dic trung & 2-theta = 22,9° cong hoic trir 0,2° 2-theta.

Séng ché @ xuit dang thu hinh E cta hgp chit X ¢6 nhidu xa dd bot tia X ¢6 it
nhét hai dinh dic trung & 2-theta = 9,2° va 22,9° trong d6 céc gid tri néu trén c6 thé cong
hodc trir 0,2° 2-theta.

Sang ché d& xuét dang thi hinh E ctia hop chét X c6 nhiéu xa dd bot tia X ¢6 dinh
dic trung & 2-theta = 9,2, 22,9, 14,6, 12,7, 16,5, 26,9, 9,7, 14,0, 10,4, va 19,5° trong d6
cac gi tri néu trén c6 thé cong hoic trir 0,2° 2-theta.

Dang thu hinh F ctia hgp chat X

Theo mot khia canh tiép theo, séng ché dé xuét dang thu hinh F cua hop chét X
duoc cho 13 danG dugc hydrat hod hé sé ty luong 0,25 cia hop chét X. dang thi hinh nay
c6 thé dic trung & chd no tao ra it nhit mot trong sb cac gia tri 20 sau dady dugc do béng
cach str dung buc xa CuKa: 18,7 va 8,9.

Dang thu hinh F cta hop chét X duoc dic trung & chd tao ra nhiéu xa d6 bot tia

X, vé& co ban nhu dugc thé hién trén Fig. 13.
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Mudi dinh nhiéu xa bot tia X cho dang thu hinh nay [Gdc 2-theta (20), Cudng do
(%)] la: 18,7 (100%), 8,9 (87,7%), 15,1 (80,3%), 25,4 (74,6%), 14,5 (72,3%), 22,9
(69,6%), 9,9 (51,1%), 28,2 (42,0%), 8,2 (24,2%) va 11,9 (22,3%).

Sang ché dé xuét dang thu hinh F cta hop chét X, c¢6 nhiéu xa do bot tia X ¢6 it
nh4t mot dinh dic trung & khoang 2-theta = 18,7°.

Séng ché dé xuét dang thu hinh F cia hgp chit X, c6 nhiéu xa dd bot tia X ¢6 it
nhat mét dinh dic trung & khoang 2-theta = 8,9°.

Sang ché @& xuét dang thu hinh F cta hop chét X, ¢6 nhiéu xa dd bot tia X c6 it
nhét hai dinh dic trung & khoang 2-theta = 18,7° va 8,9°.

Sang ché dé xuét dang thu hinh F cta hgp chit X, c6 nhidu xa dd bot tia X ¢6
dinh dic trung & khoang 2-theta= 18,7, 8,9, 15,1, 25,4, 14,5, 22,9, 9,9, 28,2, 8,2 va 11,9°.

Séng ché @ xuét dang thu hinh F cta hop chit X ¢ nhiéu xa dd bot tia X vé co
ban gibng nhu nhidu xa dd bot tia X duoc thé hién & Fig. 13.

Séang ché d& xuét dang thu hinh F ctia hop chit X, c¢6 nhidu xa d bot tia X ¢ it
- nhét mot dinh dic trung & 2-theta = 18,7° cong hodc trir 0,2° 2-theta.

Séng ché dé xuét dang thu hinh F cta hop chit X, c¢6 nhidu xa db bot tia X ¢ it
nhit mot dinh dic trung & 2-theta = 8,9° cong hoic trir 0,2° 2-theta.

Sang ché @& xuét dang thu hinh F cta hop chét X, c¢6 nhidu xa dd bot tia X c6 it
nhét hai dinh dic trung & 2-theta = 18,7° va 8,9° trong d6 cic gia tri néu trén cé thé cong
hoic trir 0,2° 2-theta.

Sang ché d& xuét dang thu hinh F cua hop chit X, ¢4 nhidu xa dd bot tia X cb
dinh dic trung & 2-theta = 18,7, 8,9, 15,1, 25,4, 14,5, 22,9, 9,9, 28,2, 8,2 va 11,9° trong d6
cac gia tri néu trén c6 thé cong hodc trir 0,2° 2-theta.

Dang thi hinh K ctia hop chat X

Theo mdt khia canh tiép theo, sang ché d xuit dang thu hinh K ctia hop chét X.

dang thu hinh nay c6 thé dac trung & chd no tao ra it nhét mot trong sb céc gia tri 20 sau

day duogc do bang cach st dung birc xa CuKa: 8,4 va 9,7.
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Dang thu hinh F cua hop chat X dugc dic trung & chd tao ra nhiu xa dd bot tia
X, v& co ban nhu dugc thé hién trén Fig. 16.

Mudi dinh nhiéu xa bt tia X cho dang thu hinh nay [Géc 2-theta (20), Cudng dd
(%)] 1a: 8,4 (100%), 9,7 (37,7%), 12,2 (32,4%), 15,1 (25,2%), 24,7 (20,7%), 9,0 (16,8%),
21,9 (13,9%), 19,5 (13,9%), 24,2 (13,8%) va 18,3 (11,8%).

Sang ché @ xuit dang thu hinh K ctia hop chit X, c6 nhifu xa dd bot tia X ¢6 it
nhét mot dinh dic trung & khoang 2-theta = 8,4°.

Sang ché dé xut dang thu hinh K ctia hop chét X, c6 nhidu xa d6 bot tia X c6 it
nhét mot dinh dic trung & khoang 2-theta = 9,7°.

Sang ché d& xut dang thu hinh K cta hop chét X, c6 nhifu xa dd bot tia X c6 it
nhét hai dinh dic trung & khoang 2-theta = 8,4° va 9,7°.

Sang ché dé xuit dang thu hinh K ciia hop chét X, c6 nhidu xa dd bot tia X c6
dinh dic trung & khoang 2-theta = 8,4, 9,7, 12,2, 15,1, 24,7, 9,0, 21,9, 19,5, 24,2 va 18,3°.

Sang ché d& xuét dang thu hinh K cua hop chét X ¢4 nhiéu xa db bot tia X vé co
ban giéng nhu nhiu xa dd bot tia X duoc thé hién ¢ Fig. 16.

Sang ché dé xuét dang thu hinh K ctia hop chét X, ¢6 nhidu xa d6 bot tia X ¢6 it
nhét mot dinh dic trung & 2-theta = 8,4° cong hoic trir 0,2° 2-theta.

Sang ché dé xuét dang thu hinh K ctia hop chét X, ¢6 nhidu xa db bot tia X ¢6 it
nhét mét dinh dic trung & 2-theta = 9,7° cong hodc trir 0,2° 2-theta.

Sang ché dé xuét dang thd hinh K ctia hop chét X, ¢6 nhiu xa db bot tia X ¢6 it
nhét hai dinh dic trung & 2-theta = 8,4° va 9,7° trong d6 céc gia tri néu trén c6 thé cong
hodc trir 0,2° 2-theta.

Sang ché dé xuit dang thi hinh K ciia hop chét X, ¢6 nhiu xa dd bot tia X ¢
dinh dic trung & 2-theta = 8.4, 9,7, 12,2, 15,1, 24,7, 9,0, 21,9, 19,5, 24,2 va 18,3° trong d6

cac gi4 tri néu trén c6 thé cong hoic trir 0,2° 2-theta.
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Trong ban mo ta nay mudi mesylat ctia N-(2- {2-dimetylaminoetyl-metylamino }-
4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]amino } phenyl)prop-2-enamit dugc dé
cap dén 13 “mudi mesylat Y”.

Dang thi hinh A ctia mudi mesylat Y

Theo mot khia canh tiép theo, sang ché d& xuét dang tht hinh A ctia mudi mesylat
Y. dang thu hinh nay c6 thé dic trung & chd nd tao ra it nhét mot trong sb céac gi tri 20
sau day dugc do béng cach st dung buc xa CuKa: 5,6 va 6,5.

Dang thu hinh A cua mudi mesylat Y dugc ddc trung & chd tao ra nhidu xa d6 bot
tia X, v& co ban nhu duoc thé hién trén Fig. 18.

Mudi dinh nhiéu xa bot tia X cho dang thu hinh nay [Géc 2-theta (20), Cudng dd
(%)] 1a: 5,6 (100%), 6,5 (66,7%), 10,2 (97,2%), 21,0 (96,2%), 13,5 (91,7%), 22,7
(89,6%), 19,3 (80,6%), 27,3 (75,7%), 15,7 (71,2%) va 19,9 (66,7%).

Sang ché dé xuét dang thu hinh A cta mudi mesylat Y, ¢6 nhiéu xa d6 bot tia X
¢6 it nhat mot dinh dic trung & khoang 2-theta = 5,6°.

Sang ché @& xuét dang thi hinh A ctia mudi mesylat Y, c6 nhiéu xa dd bot tia X
c6 it nhat mot dinh dic trung & khoang 2-theta = 6,5°.

Sang ché dé xuét dang thu hinh A cta mudi mesylat Y, c¢6 nhifu xa d6 bot tia X
c6 it nhat hai dinh dic trung & khoang 2-theta = 5,6° va 6,5°.

Sang ché dé xuat dang thu hinh A cta mubi mesylat Y, cé nhiéu xa dd bot tia X
c6 dinh dic trung & khoang 2-theta = 5,6, 6,5, 10,2, 21,0, 13,5, 22,7, 19,3, 27,3, 15,7 va
19,9°.

Sang ché d& xuét dang thi hinh A ctia mudi mesylat Y c6 nhidu xa d6 bot tia X vé
co ban giéng nhu nhiéu xa dd bot tia X dugc thé hién & Fig. 18.

Sang ché dé xuét dang tht hinh A cia mudi mesylat Y, ¢ nhiéu xa dd bot tia X
c6 it nhat mot dinh dic trung & 2-theta = 5,6° cong hoic trir 0,2° 2-theta.

Sang ché dé xuét dang thu hinh A cta mudi me'sylat Y, ¢6 nhifu xa dd bot tia X

c6 it nhat mot dinh dic trung & 2-theta = 6,5° cong hoic trir 0,2° 2-theta.
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Séng ché @ xuit dang thi hinh A ctia mubi mesylat Y, c6 nhidu xa dd bot tia X
c6 it nhét hai dinh dic trung & 2-theta = 5,6° va 6,5° trong d6 céc gia tri néu trén c thé
cong hodc trir 0,2° 2-theta.

Séang ché d& xuit dang tht hinh A ctia mubi mesylat Y, c6 nhiéu xa d6 bot tia X
c6 dinh dic trung & 2-theta = 5,6, 6,5, 10,2, 21,0, 13,5, 22,7, 19,3, 27,3, 15,7 va 19,9°
trong d6 céc gid tri néu trén co thé cong hodc trir 0,2° 2-theta.

Dang thu hinh B cua mubi mesylat Y

Theo mot khia canh tip theo sang ché dé xuat dang thu hinh B cua mudi mesylat
Y. dang thu hinh nay c6 thé dac trung & chd né tao ra it nhat mot trong sd céc gia tri 20
sau day duogc do béng cach st dung btic xa CuKa: 7,2 va 8,6.

Dang thu hinh A cta mudi mesylat Y dugc ddc trung & chd tao ra nhiéu xa dd bot
tia X, v& co ban nhu dugc thé hién trén Fig. 20.

Mudi dinh nhiéu xa bot tia X cho dang thu hinh nay [G6c 2-theta (20), Cudng dd
(%)] 1a: 7,2 (50,2%), 8,6 (55,2%), 15,3 (100%), 10,4 (92,6%), 25,7 (74,0%), 26,1
(63,9%), 16,4 (55,2%), 9,5 (47,5%), 22,1 (46,9%) va 18,8 (47,7%).

Séang ché @& xuit dang thu hinh B cua mubi mesylat Y, co nhiéu xa dd bot tia X
c6 it nhit mot dinh dic trung & khoang 2-theta = 7,2°.

Sang ché d& xuit dang thu hinh B ctia mubi mesylat Y, c6 nhiéu xa dd bot tia X
c6 it nhit mot dinh dic trung & khoang 2-theta = 8,6°.

Séang ché @& xuit dang thu hinh B cua mubi mesylat Y, co nhiéu xa d6 bot tia X
c6 it nhét hai dinh dic trung & khoang 2-theta = 7,2° va 8,6°.

Sang ché @ xuét dang thu hinh B ctia mudi mesylat Y, c6 nhiéu xa d6 bot tia X
c6 dinh dic trung & khoang 2-theta = 7,2, 8,6, 15,3, 10,4, 25,7, 26,1, 16,4, 9,5, 22,1 va
18,8°.

Séng ché dé xuit dang thu hinh B cua mubi mesylat Y c6 nhidu xa dd bot tia X vé

co ban giéng nhu nhifu xa dd bot tia X dugc thé hién & Fig. 20.
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Sang ché dé xuit dang thu hinh B ctia mubi mesylat Y, c6 nhidu xa dd bot tia X

c6 it nhat mot dinh dic trung & 2-theta = 7,2° cong hodc trir 0,2° 2-theta.

Séng ché dé xuét dang thu hinh B cua mubi mesylat Y, ¢6 nhiéu xa dd bot tia X

c6 it nhat mot dinh dic trung & 2-theta = 8,6° cong hoic trir 0,2° 2-theta.

Sang ché dé xuit dang thu hinh B ctia mubi mesylat Y, c¢6 nhifu xa dd bot tia X
c6 it nhat hai dinh dic trung & 2-theta = 7,2° va 8,6° trong d6 céc gid tri néu trén cb thé

codng hodc trir 0,2° 2-theta.

Sang ché dé xuit dang thu hinh B cta mudi mesylat Y, ¢6 nhiéu xa dd bot tia X
¢6 dinh dic trung & 2-theta = 17,2, 8,6, 15,3, 10,4, 25,7, 26,1, 16,4, 9,5, 22,1 va 18,8° trong

d6 cac gié tri néu trén ¢ thé cong hoic trir 0,2° 2-theta.
Vi du thye hién siang ché
Téng hop héa hoc va quy trinh thir nghiém sinh hoc

Cac tr viét tit sau ddy c6 thé duoc sir dung: Céac tir viét tit: THF =
tetrahydrofuran; DIPEA = diisopropyletylamin; sat. = dung dich nudc b3o hod; FCC = séc
ky cdt nhanh béng cach sir dung silic dioxit; TFA = axit trifloaxetic; nhiét d6 phong =
nhi¢t do trong phong; DMF = N, N-dimetylformamit; DMSO = dimetylsulfoxit; DMA =
N,N-dimetylaxetamit; EtOAc = etyl axetat; h. = gido; NMR proton: (IH NMR) dugc xac
dinh b'fmg cach sir dung dimetylsulfoxit dugc doteri hoa & 400 hodc 500MHz & nhiét do
20-30°C, trur khi dugc quy dinh khac di. Céac tu viét tit NMR tiéu chuén dugc sir dung, (s
= vach don; d = vach d6i; dd = vach doi cta vach doi; t = vach ba; q = vach tu; p = vach
ndm; m = vach bdi; br = vach rong; v.v.). Khi sat duge dung lam chét phan Ung, thx d6 1a
st bot, qua c& sang sd 325 va dugc khir bang hydro. Céc gié tri thir nghiém duoc dua ra
(uM) cho mdi vi du dua ra 13 cac gia tri ICs,. Phép phan tich nhiéu xa bt tia X (XRPD:
X-Ray Powder Diffraction) dugc thuc hién bing cach sir dung thiét bi Bruker D4. Gian
d6 nhifu xa bot tia X dugce xac dinh bing cich gin miu chét liéu & dang tinh thé trén
khung rit mong silicon don tinh thé (SSC: single silicon crystal) Bruker va dan miu thanh
16p méng nhd ban kinh kinh hién vi. Mau dugce quay & vén tdc 30 vong cho mot phut (dé

céi thién thong s thong ké &ém) va duogc chiéu tia X dugce tao ra tir ng tiéu cu tinh chinh
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dai (long-fin focus tube) 1am biang ddng hoat dong & 40kV va 40mA véi do dai bude séng
1,5418 angstrom (birc xa CuKa). Ngudn tia X dugc chudn truc nay duoc chuyén qua khe
phén ky bién ddi tu donG dugc thiét 1ap & V20 va tia chiéu xa phan xa dugc cho di qua
khe chdng phén tan 5,89mm va khe do 9,55mm. MAu duoc chiéu trong thoi gian 0,03
gidy cho mdi gia ting 0,00570° 2-theta (phuong thirc quét lién tuc) trong khoang tir 2°
dén 40° 2-theta theo phuong thirc theta-theta. Thoi gian chay 1a 3 phit va 36 gidy. Thiét
bi nay dugc trang bi thiét bi do nhay Position(Lynxeye). Viéc khéng ché va thu sb liéu
duoc thuc hién nho Dell Optiplex 686 NT 4,0 Workstation van hanh cung phén mém
Diffrac+. Nhiét lugng quét vi sai (DSC: Differential Scanning Calorimetry) dugc thuc
hién bing cach sir dung thiét bi do nhiét lugng quét béng tia vi phan “TA Instruments
Q1000. Thong thuong, mot lugng nhd hon Smg chét 11@1’1 dugc cho vao chao nhém chudn
¢ ndp duge gia nhiét & nhiét @6 nam trong khoang tir 25°C dén 300°C & tbc do gia nhiét
khéng d6i 10°C cho mdt phit. Dung khi suc 13 khi nito - tdc d6 chay 50ml cho mét phut.
dang tinh thé bat ky ma cho gian d6 nhidu xa XRPD hoic biéu dd nhiét DSC vé co ban
dong nhat véi gian dd duge boc 16 trong ban mé ta ndy s& ndm trong pham vi cia sing
ché. Chuyén gia trong linh vuc k§ thuat nay s& c6 kha ning x4c dinh su vé co ban 1a dong
nhét gitra cac gian dd nhidu xa va biéu dd nhiét nay.

Thir nghiém 1: Thir nghiém phosphoryl héa té bao EGFR khuyét doan Exonl19 (dot bién
diém kich hoat)

Thu nhén dong té bao phdi ngudi PC9 (EGFR khuyét doan Exon 19) tir Bo suy
tap gidng cdy My American type Culture Collection. PC9 duoc duy tri trong RPMI 1640,
chtta 10% huyét thanh phéi thai bé va 2mM glutamin. Céc té bao duogc cho phat trién
trong ti 4m c6 1am am & nhiét d6 37°C véi 5% CO,. Céc thir nghiém do ludng qué trinh
phosphoryl héa té bao cia p-EGFR néi sinh trong dich tan té bao duoc thuc hién theo
phuong phap dugc mo ta trong R&D Systems DuoSet IC Human Phospho-EGF R ELISA
(R&D Systems s catalogue #DYC1095).

40uL té bao dugc cdy (10000 té bao/I8) trong méi trudng phét trién trong cac dia
384 15 day trong, mau den Corning va dugc u & nhiét d6 37°C véi 5% CO, qua dém. Cac
té bao duoc dinh lidu bing séng 4m bing cach sir dung Echo 555, bang cac hop chét pha
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lodng lién tiép trong 100% DMSO. Céc dia nay dugc u thém 2 gid nita, sau d6 sau khi hut
mdi trudng, 40ul 1x dung dich dém phan giai dugc cho vao vao mdi 15. Céc dia 384 15
gin két cao mau den Greinr dugc phu bing khang thé bit giir va sau d6 duge phong bé
b%tng 3% BSA. Sau khi loai bo khéi, chuyén 15uL dich tan vao cac dia 384 16 gén két cao
mau den Greinr va dugc U trong thoi gian 2 gid. Sau khi hit va rira cac dia bang PBS, cho
20uL khang thé phat hién vao va u trong thdi gian 2 gid. Sau khi hit va rira cac dia bang
PBS, cho 20uL chét nén peroxidaza phat huynh quang QuantaBlu vao (Thermo Fisher
Scientific sb catalogue 15169) vao va u trong thoi gian 1 gid. Cho 20puL dung dich 1am
ngimg QuantaBlu vao c4c dia va doc huynh quang trén bd doc dia Envision bang cach str
dung d6 dai budc soéng kich thich Excitation 352nm va do dai budc séng phat xa 460nm.
S4 liéu thu duge véi mdi hop chét duge chuyén vao géi phan mém thich hop (nhu Origin)
dé thyc hién phén tich phu hop dudng cong. Tl s6 lidu ndy xéc dinh gi tri ICs, bing cach
tinh todn ndng do ctia hop chét cin thiét dé dat duoc hiéu qua 50%.
Thir nghiém 2: Thir nghiém phosphoryl héa té bao (d6t bién kép) EGFR L858R/T790M

Dong té bao phdi ngudi NCI-H1975 duge thu nhén tir B swu tap gidng cdy My
American type Culture Collection. NCI-H1975 dugc gilt trong moéi trudng RPMI 1640,
chta 10% huyét thanh phéi thai bé va 2mM glutamin. Cac t& bao dugc nudi trong ti 4m
c6 1am 4m & nhiét 46 37°C ¢6 5% CO,.

Céc thtr nghiém do ludng qué trinh phosphoryl héa té bao cia p-EGFR néi sinh
trong dich tan t& bao dugc thyc hién theo phuong phap nhu dugc mo ta trong R&D

Systems DuoSet IC Human Phospho-EGF R ELISA (R&D Systems sb catalogue
#DYC1095).

40uL té bao dugc cdy vao (10000 té bao/18) moi truong phét trién trong cac dia
384 16 day trong, mau den Corning va dugc U ¢ nhiét d6 37°C véi 5% CO, qua dém. Cac
té bao dugc dinh lidu biang séng 4m bing cach st dung Echo 555, véi cac hop chét pha
lodng lién tiép trong 100% DMSO. Cac dia dugc U thém 2 g10 nffa va sau khi hiat méi
truong, cho 40pL 1x dung dich dém phén gidi vao mdi 16. Céc dia 384 15 gén két cao mau

den Greinr dugc phu bang khang thé bét gitr va sau d6 dugc phong bé bang 3% BSA. Sau
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khi loai bé khéi, cho 15uL dich tan vao céc dia 384 15 gén két cao mau den Greinr va
trong thoi gian 2 gid. Sau khi hut va rira céc dia bing PBS, cho 20ul khang thé phat hién
vao va u trong thoi gian 2 gid. Sau khi hat va rira céc dia bang PBS, cho 20uL co chét
peroxidaza phat huynh quang QuantaBlu (Thermo Fisher Scientific sd catalogue 15169)
vao va u trong thoi gian 1 gid. Cho 20pL dung dich 1am ngung QuantaBlu vao cac dia va
doc huynh quang trén bg doc dia Envision b%mg cach sir dung do dai budc séng kich thich
Excitation 352nm va do dai budc séng phat xa 460nm. Sb 1idu thu duoc véi mdi hop chit
dugc chuyén vao géi phin mém thich hgp (nhu Origin) dé thuc hién phan tich phi hop
dudng cong. Tir sb lidu nay xac dinh gia tri ICs, bang cach tinh toan ndng do ciia hop chét

can thiét d& dat dugc hiéu qua 50%.
Thir nghiém 3: Thir nghiém phosphoryl héa té bao EGFR kiéu dai

Dong té bao rudt két ngudi LoVo dugc thu nhan tir B suu tép gidng cdy My
American type Culture Collection. LoVo dugc gilt trong moi trudng RPMI 1640, chura
3% huyét thanh phoi thai bé dugc giai hip va 2mM glutamin. Céc té biao duge nudi trong
td Am 6 1am 4m & nhiét d 37°C véi 5% CO..

Céc thir nghiém do ludng qué trinh phosphoryl héa té bao cia p-EGFR ndi sinh
trong dich tan té bao dugc thuc hién theo phuwong phap nhu dugc md td trong R&D
Systems DuoSet IC Human Phospho-EGF R ELISA (R&D Systems s6 catalogue
#DYC1095).

40ul t& bao duge cdy (15000 té bao/1d) vao mdi trudng phat trién trong cic dia
384 16 day trong, mau den Corning va dugc 1 & nhiét dd 37°C véi 5% CO, qua dém. Céc
té bao dugc dinh lidu bing séng 4m bang cach sir dung Echo 555, bang céac hop chét pha
logng lién tiép trong 100% DMSO. Cac dia dugc U thém 2 gid nita, sau d6 dugc kich
thich bing 100ng/ml trong thdi gian 10 phit va sau khi hit méi truong, cho 40uL 1x dung
dich dém phan giai vao mdi 15. Cac dia 384 15 gén két cao mau den Greinr dugc phu bing
khang thé bét git va sau d6 duoc phong bé bang 3% BSA. Sau khi loai bd khéi, chuyén
15pL dich tan vao cac dia 384 15 gén két cao mau den Greinr va dugc U trong thdi gian 2

gid. Sau khi hut va rira cac dia bang PBS, cho 20uL khang thé phét hién vao va U trong
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thoi gian 2 gid. Sau khi hit va rira cdc dia bing PBS, cho 20uL co chit peroxidaza phat
huynh quang QuantaBlu (Thermo Fisher Scientific s§ catalogue 15169) vao va u trong
thoi gian 1 gid. Cho 20pL dung dich 1am ngimg QuantaBlu vao cac dia va doc huynh
quang trén b doc dia Envision bing cach st dung d6 dai budce séng kich thich Excitation
352nm va d§ dai budc séng phat xa 460nm. Sé litu thu dugc véi mdi hop chit duge
chuyén vao g6i phan mém thich hop (nhu Origin) d& thyc hién phén tich phd hop dudng
cong. Tur sd liéu nay xé4c dinh gié tri ICs, bang céach tinh toan ndng do cua hop chét can
thiét & dat dugc hiéu qua 50%.

Thir nghiém sb liéu (uM) cho cac vi du cia don nay duoc thé hién & bang sau
day. Trong khi thir nghiém s6 liéu dugc dua ra s6 nhit dinh cc con sb ¢6 ¥ nghia, diéu

nay khong dugc xem nhu 1a s6 li€u nay phai dugc xac dinh 1a chinh xac v6i s6 cic con s6

cO y nghia do.
Vi du s6 | Thir nghiém 1 | Thir nghiém 2 | Thir nghiém 3
1 0,007614 0,004956 0,4744
2 0,001291 0,001504 0,04122
3 0,01054 0,01549 0,5222
4 0,01273 0,0016 0,5099
5 0,02059 0,003402 0,8225
6 0,002183 0,0006695 0,1959
7 0,003262 0,0006825 0,1606
8 0,02239 0,005481 1,17
9 0,009959 0,002818 0,8744
10 0,07377 0,03998 8,427
11 0,02854 0,01871 1,599
12 0,03613 0,005821 1,393
13 0,1388 0,01926 11,91
14 0,05328 0,01912 12,48
15 0,01399 0,05524 1,067
16 0,1437 0,07052 >18,92
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Vidusd | Tha nghi€m 1 | Thir nghiém 2 | Thir nghiém 3
17 0,02344 0,005644 0,772
18 0,06644 0,03138 2,696
19 0,002149 0,001463 0,07081
20 0,007487 0,005276 0,1929
21 0,002948 0,002339 0,1283
22 0,002137 0,001524 0,07336
23 0,01694 0,01759 3,018
24 0,001327 0,0008856 0,03567
25 0,0005811 - | 0,000238 0,01092
26 0,002289 0,001925 0,05831
27 0,00561 0,01142 0,3177
28 0,01292 0,01144 0,4938
28A 0,01975 0,01271 1,443
29 0,001228 0,0008846 0,04652
30 0,07375 0,05211 1,613
31 0,03746 0,00734 2,506
32 0,138 0,02378 10,53
33 0,8916 1,158 11,86
34 0,009044 0,003767 0,1526
35 0,008571 0,006772 0,2623
36 0,04329 0,03272 1,051
37 0,002112 0,001814 0,04859
38 0,005092 0,004405 0,5384
39 0,002336 0,001005 0,2484
40 0,0124 0,01477 >30

41 0,02863 0,0295 1,841
42 0,005192 0,005161 0,4542
43 0,01817 0,01055 1,34
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Vidusé | Thir nghiém 1 | Thir nghiém 2 | Thir nghiém 3
44 0,03329 0,0256 3,64

45 0,1102 0,041 7,396
46 0,1289 0,09293 7,091
47 |0,1939 0,1192 15,45
48 0,03988 0,03098 1,579
49 0,0742 0,05097 3,093
50 0,1145 0,1297 7,626
51 0,01296 0,007713 0,4622
52 0,02603 0,01501 1,4

53 0,03537 0,02824 2,638
54 0,003217 0,002803 0,1832
55 0,006433 0,002863 0,5066
56 0,04433 0,02922 3,504
57 0,006455 0,01452 0,08931
58 0,007085 0,01683 0,1786
59 0,002266 0,003021 0,02816
60 0,0146 0,04886 0,6241

Vi du 1: N-{4-metoxy-2-[1-metyl-3,6-dihydro-2 H-pyridin-4-yl]-5-[(5-metyl-4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]phenyl} prop-2-enamit

Cho acryloyl clorua (0,331ml, 1M trong THF, 0,33mmol) vao dung dich chtra 6-
metoxy-4-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)-N1-[5-metyl-4-(pyrazolo[ 1,5-a]-
pyridin-3-yl)pyrimidin-2-yl]Jbenzen-1,3-diamin (hop chit trung gian 1, 146mg,
0,33mmol) va DIPEA (0,086ml, 0,50mmol) trong THF (4ml) & nhiét d¢ -10°C trong
khoang thoi gian 1 phit dudi khi N,. Khudy hdn hop thu dugc nay & nhiét do 0°C trong
thoi gian 15 phiit va sau d6 o trong chan khong. Hoa tan phan con lai trong CH,Cl, (5ml)
c¢6 thém mét chiit CH;OH. Sau d6, dung dich nay duoc rira bing NaHCO5 bdo hoa (2ml),
1am kh6 (MgSO,) va sau d6 cb trong chan khéng. Tinh ché bing FCC, vdi rira giai bing
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5-25% CH;0H trong CH,Cl, va c¢6 ddc cac phan doan thich hop trong chéan khong tao ra
chét 1iéu ma duoc hoa tan trong CH,Cl,:7N amoniac hoa tan trong metanol 100:8 (1ml)
va duoc loc qua 1g nut bang silic dioxit. C6 dic dung dich thu dugc tao ra hop chét néu &

dé muc nay (70mg, 38%) dudi dang bot mau da cam x&m;

"HNMR: 2,27 (3H, s), 2,37 (2H, m), 2,42 (3H, s), 2,53-2,57 (2H, m), 2,97 (2H,
m), 3,87 3H, d), 5,66 (2H, d), 6,14 (1H, d), 6,39 (1H, d), 6,86 (1H, s), 7,07 (1H, t), 7,42
(1H, m), 7,98 (1H, 5), 8,17 (1H, 5), 8,32 (1H, 5), 8,48 (1H, d), 8,58 (1H, s), 8,81 (1H, d),
9,29 (1H, s); m/z: ES" MH" 496.

Vi du 2: N-(5-{[5-clo-4-(1H-indol-3-yl)pyrimidin-2-ylJamino }-4-metoxy-2-[1-metyl-3,6-
dihydro-2H-pyridin-4-yl]phenyl)prop-2-enamit

Cho ting giot acryloyl clorua (0,217ml, 1M trong THF, 0,22mmol) vao huyén
phu chira N[5 -clo-4-(1H—indpl-3-yl)pyrimidin—Z-yl]-4-metoxy-6-(1-metyl-3,6-dihydr0-
2H-pyridin-4-yl)benzen-1,3-diamin (hop chét trung gian 7, 100mg, 0,22mmol) va DIPEA
(0,057ml, 0,33mmol) trong THF (3ml) ¢ nhiét d6 -5°C trong khoéang thdi gian 1 phut
dudi khi N,. Khudy hdn hop thu duge ndy & nhiét dd 0°C trong thdi gian 15 phit va sau
dé6 cb trong chan khong. Hoa tan phé“m con lai trong CH,Cl, (Sml) c6 bd sung vai giot
CH;OH, va rira bang NaHCO; bdo hoa (2ml). Dung dich hitu co ndy sau d6 dugc lam kho
(MgSQ,) va dugce nap 1én silic dioxit trong chan khong. Tinh ché bang FCC, véi rira giai
bang 5-25% CH;0H trong CH,Cl, va ¢d dic céc phan doan thich hop trong chan khong
tao ra phan con lai ma duoc rira bang CH30H (0,3ml) va 1am khd trong khong khi dé tao
ra hop chét néu & d& muc nay (37mg, 31%) chét rén & dang tinh thé mau be. "H NMR:
2,28 (3H, ), 2,38 (2H, m), 2,55 (2H, m), 2,98 (2H, d), 3,85 (3H, s), 5,6-5,72 (2H, m),
6,15 (1H, m), 6,41 (1H, m), 6,88 (1H, s), 7,10 (1H, t), 7,18 (1H, t), 7,47 (1H, d), 7,98 (1H,
s), 8,33 (1H, s), 8,36 (1H, d), 8,42 (1H, s), 8,49 (1H, s), 9,29 (1H, 5), 11,86 (1H, s); m/z:
ES" MH"515.

Vi du 3: N-(5-{[4-(1H-indol-3-yl)-5-metylpyrimidin-2-ylJamino }-4-metoxy-2-[4-
metylpiperazin-1-yl]phenyl)prop-2-enamit

Cho ting giot acryloyl clorua (0,025ml, 0,30mmol) vao N'-[4-(1H-indol-3-yl)-5-
metylpyrimidin-2-yl]-4-metoxy-6-(4-metylpiperazin-1-yl)benzen-1,3-diamin (hop chét
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trung gian 12, 135mg, 0,30mmol) va DIPEA (0,090ml, 0,33mmol) trong CH,Cl, (10ml)
va DMF (2ml) & nhiét d6 0°C dudi khi N,. Khqu huyén phu thu dugc ¢ nhiét d6 0°C
trong thoi gian 2 gidy sau d6 1am 4m dén nhiét d6 phong. Tiép theo pha losng hén hop nay
bang nude (15ml) va chiét bing CH,Cl, (40ml). Thu duogc hitu co dung dich dugc rira
bang Na,COj; bio hoa (20ml) va sau d6 nude mubdi bdo hoa (20ml). Tiép theo, 1am kho
(MgSOy) dung dich ndy va co trong chan khong. Tinh ché bing FCC, v&i rira giai bang 1-
5% 7M amoniac hoa tan trong metanol trong CH,Cl, tao ra san phim thé. Tinh ché thém
bing HPLC diéu ché (cot Waters SunFire, 5 u silic dioxit, dudng kinh 19 mm, chiéu dai
100 mm), v6i rira gidi bang cac hdn hop cia nude ¢b do phan cuc giam dan (chira 0,1%
axit formic) va CH;CN, tiép do6 la HPLC (cot Waters XBridge Prep C18 OBD, Sp silic
dioxit, dudng kinh 19 mm, chidu dai 100 mm), v6i rira giai bang cac hdn hop ciia nude c6
dd phan cuc giam dan (chtra 1% NH3) va CH3CN, tao ra hop chit néu & d& muc nay

(23mg, 15%) dudi dang chit rin mau tréng;

'HNMR: 2,26 (3H, s), 2,37 (3H, s), 2,48-2,57 (4H, m), 2,87 (4H, t), 3,84 (3H, s),
5,70 (1H, d), 6,18 (1H, dd), 6,59 (1H, dd), 6,87 (1H, s), 7,05 (1H, dd), 7,15 (1H, t), 7,44
(1H, d), 7,83 (1H, s), 7,98 (1H, d), 8,22 (1H, s), 8,34 (1H, d), 8,49 (1H, s), 8,97 (1H, s),
11,68 (1H, s); m/z: ES" MH" 498,60.

Vi du 4: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[(3R)-3-
dimetylaminopyrolidin-1-yl]-4-metoxyphenyl } prop-2-enamit

Cho tirng giot dung dich acryloyl clorua (0,042ml, 0,51 mmol) trong CH,Cl,
(1ml) vao hdn hgp gém N—(5-clo-4-pyrazolo[1,5-a]pyridin—3-ylpyrimidin—Z-yl)-4-[(3R)-3—
dimetylamino-pyrolidin-1-yl]-6-metoxybenzen-1,3-diamin (hop chét trung gian 18,
245mg, 0,51mmol) va DIPEA (0,097ml, 0,56mmol) trong CH,Cl, (10ml), chit nay duoc
1am ngudi trong bé da/nude. Khudy hdn hop nay trong thoi gian 2 gid va sau d6 rira bang
nude mudi, 1am khd (Na,SOy) va cb trong chan khong. Tinh ché bing FCC, véi rira giai
béng 2% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra bot sau khi ¢d dic trong
chan khong. Bot nay dugc nghién bang cach sir dung CH,Cl, va dietyl ete, va chét rén thu
dugc dugce thu gom béng cach loc va lam kho dé tao ra hop chét néu & dé muc nay

- (157mg, 58%) dudi dang chit rin mau vang;
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'H NMR: 1,68-1,83 (1H, m), 2,05-2,16 (1H, m), 2,18 (6H, s), 2,64-2,76 (1H, m),
3,18-3,29 (3H, m), 3,36-3,47 (1H, m), 3,77 (3H, s), 5,67 (1H, dd), 6,16 (1H, dd), 6,48
(1H, dd), 6,54 (1H, s), 7,12 (1H, t), 7,37 (1H, 1), 7,43 (1H, s), 8,28-8,46 (2H, m), 8,55
(1H, s), 8,83 (1H, d), 8,94 (1H, s), 9,37 (1H, s); m/z: ES" MH" 533,5.

Vi du 5: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[ 3-

dimetylaminoazetidin-1-yl]-4-metoxyphenyl } prop-2-enamit

Cho tirng giot dung dich acryloyl clorua (0,038ml, 0,47mmol) trong CH,Cl,
(1ml) vao dung dich d3 duoc khudy chira N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-yl)-4-(3-dimetylamino-azetidin-1-yl)-6-metoxybenzen-1,3-diamin (hop
chét trung gian 24, 220mg, 0,47mmol) va DIPEA (0,090ml, 0,52mmol) trong CH,Cl,
(5ml), chét nay duoc 1am ngudi trong bé d&/nude. Khudy hdn hop nay trong thoi gian 3
gid va sau d6 rira bing nude mudi, 1am kho (Na,SO4) va cd trong chan khong. Tinh ché
bang FCC, v&i rira giai bang 0-5% 7N amoniac hda tan trong metanol trong CH,Cl, tao ra

hop chét néu & d& muc nay (221mg, 90%) dudi dang chit rén mau vang;

'H NMR: 2,09 (6H, s), 3,08 (1H, p), 3,55-3,62 (2H, m), 3,76 (3H, s), 3,97 (2H, 1),
5,66 (1H, dd), 6,16 (1H, dd), 6,25 (1H, s), 6,45 (1H, dd), 7,10 (1H, dd), 7,35 (1H, s), 7,39
(1H, dd), 8,25-8,40 (1H, m), 8,35 (1H, s), 8,45 (1H, s), 8,81 (1H, d), 8,92 (1H s), 9,24
(1H, s); m/z: ES" MH" 519,56.

Vi du 6: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[2-

dimetylaminoetyl-metylamino]-4-metoxyphenyl } prop-2-enamit

Cho tlrng giot acryloyl clorua (1,248ml, 1M trong THF, 1,25mmol) vao N -[5-
clo-4-(pyrazolo[1,5-a]pyridin-3 -yl)pyrimidin-2-yl]-N1 -[2-(dimetylamino)etyl]-5-metoxy-
N-metylbenzen-1,2,4-triamin (hop chét trung gian 33, 530mg, 1,13mmol) va DIPEA
(0,244ml, 1,36mmol) trong THF (20ml), hdn hop nay duoc 1am ngudi xudng 0°C. Khudy
hdn hgp nay & nhiét 6 0°C trong thdi gian 2 gid. Sau d6, ¢6 hdn hop nay trong chan
khong. Phén c3n tao ra duge hoa tan trong CH,Cl, (100ml), sau d¢ rira 1an lugt béng
NaHCOj; bdo hoa (25ml), nude (25ml), va nude mudi béo hoa (25ml). Dung dich hitu co
ndy dugc ¢ trong chan khong. Tinh ché bang FCC, véi rira giai bing 0-20% 2M amoniac
hoda tan trong metanol trong CH,Cl, v tinh ché tiép bing FCC, véi rira giai bing 0-20%
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CH;O0H trong CH,Cl, tao ra gdbm mau nau. Phan tich LCMS cho thdy ring vin c6 mit cac
tap chat. Tién hanh tinh ché 14n nira bing FCC, véi ria giai bang 0-20% CH;0H trong
CH,Cl,. C6 dic cac phan doan thich hgp dé tao ra gébm mau nau chira hop chét néu & dé
muc ndy. C6 ging chuyén gém nay thanh chét rin bing cach nghién khong thanh cong.
Lam doéng kho tr CH3;CN/nudc cling khong thanh cong nhung lam dong kho tir
CH;O0H/nuéc tao ra chit ban ran mau nau. Nghién chét ban rén nay bing dietyl ete, tiép
d6 12 1am bay hoi ete dé tao ra hgp chit néu & & muc nay (191mg, 32%) duéi dang chat

ran tron chay tu do mau vang nhat;

'"H NMR: (CDCL3) 2,28 (6H, s), 2,32 (2H, t), 2,71 (3H, s), 2,84-2,92 (2H, m),
3,87 (3H, s), 5,67 (1H, dd), 6,29 (1H, dd), 6,37 (1H, dd), 6,80 (1H, s), 6,89 (1H, td), 7,23-
7,33 (1H, m), 7,46 (1H, s), 8,45 (1H, s), 8,52 (1H, d), 8,56 (1H, d), 8,94 (1H, s), 9,39 (1H,
s), 10,09 (1H, s); m/z: ES" MH" 521,29.

Vidu7:N- {2-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,2-c]pyrol-1-yl]-5-
[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-4-metoxyphenyl } prop-2-

enamit

Cho tung giot acryloyl clorua (1M trong THF, 0,225ml, 0,22mmol) trong CH,Cl,
(1ml) vao hén hop gdm 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,2-c]pyrol-
1-yl]-N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-6-metoxybenzen-1,3-diamin
(hop chét trung gian 35, 105mg, 0,21mmol) va DIPEA (0,041ml, 0,24mmol) trong
CH,Cl, (3ml), chit nay dugc 1am ngudi trong bé da/nude. Khudy hdn hop nay trong thoi
gian 0,5 gid, rira bing nudc mudi va sau d6 cd trong chan khong. Tinh ché bing FCC, véi
rua giai béng 0-2,5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chét néu

& dé muc nay (60mg, 52%) dudi dang chét rin mau vang nhat;

'HNMR: 1,77-1,81 (1H, m), 1,95-2,16 (5H, m), 2,24-2,35 (1H, m), 2,38-2,48
(1H, m), 2,86-2,90 (1H, m), 3,18-3,22 (1H, m), 3,37-3,45 (1H, m), 3,76 (3H, s), 4,33-4,37
(1H, m), 5,68 (1H, dd), 6,18 (1H, dd), 6,51 (1H, dd), 6,66 (1H, s), 7,10 (1H, dt), 7,33-7,41
(1H, m), 7,65 (1H, s), 8,3-8,4 (2H, m), 8,56 (1H, s), 8,81 (1H, d), 8,94 (1H, s), 9,38 (1H,
s); m/z : EST, MH" 545,57.
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Vi du 8 : N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-4-metoxy-2-
[5-metyl-2,5-diazaspiro[3.4]octan-2-yl]phenyl } prop-2-enamit

Cho tung giot dung dich acryloyl clorua (5,71mg, 0,06mmol) trong CH,Cl, (1ml)
vao hén hop gém N'-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-4-metoxy-6-(5-
metyl-2,5-diazaspiro[3.4]octan-2-yl)benzen-1,3-diamin (hop chét trung gian 45, 31mg,
0,06mmol) trong CH,Cl, (5ml), chét nay dugc lam ngudi trong bé da/nude. Khqu hdén
hop ndy trong thoi gian 3 gid va sau d6 rira bing nude mudi, 1am kho (Na,SOy) va co
trong chan khong. Tinh ché bang FCC, véi rira giai bing 0-2% 7N amoniac hoa tan trong
metanol trong CH,Cl, tao ra hgp chit néu & d muc nay (21mg, 61%) dudi dang bot mau
vang; |

'HNMR: 1,70 (2H, dd), 1,98-2,11 (2H, m), 2,37 (3H, s), 2,62 (2H, 1), 3,65 (2H,
d), 3,76 (3H, s), 3,95 (2H, d), 5,67 (1H, d), 6,09-6,27 (2H, m), 6,43 (1H, dd), 7,10 (1H, t),
7,30 (1H, s), 7,34-7,45 (1H, m), 8,35 (2H, s), 8,44 (1H, s), 8,81 (1H, d), 8,92 (1H, s), 9,20
(1H, s); m/z: EST MH" 545 5.

Vi du 9: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-4-metoxy-2-
[1-metyl-3,6-dihydro-2 H-pyridin-4-ylJphenyl } prop-2-enamit

Cho tung giot dung dich acryloyl clorua (0,026ml, 0,32mmol) trong CH,Cl,
(1ml) vao hén hop gdm N'-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-y1)-4-
metoxy-6-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)benzen-1,3-diamin (hop chét trung gian
55, 150mg, 0,32mmol) va DIPEA (0,062ml, 0,36mmol) trong CH,Cl, (Sml), chét nay
dugc 1am ngudi trong bé déa/nudc. Khudy hdn hop nay trong thoi gian 3 gidy va sau d6 rira
bang nudc mubi, 1am khé (Na,SO4) va b trong chan khong. Tinh ché bing FCC, véi ria
giai bang 2,5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chit néu & dé
muc nay (120mg, 72%) dudi dang bot mau vang;

"H NMR: 2,28 (3H, s), 2,38 (2H, s), 2,54 (2H, 1), 2,98 (2H, d), 3,81 (3H, s), 5,62-
5,73 (2H, m), 6,14 (1H, dd), 6,43 (1H, dd), 6,88 (1H, s), 7,12 (1H, dt), 7,39-7,47 (1H, m),
7,83 (1H, s), 8,41-8,50 (2H, m), 8,63 (1H, s), 8,85 (1H, d), 8,95 (1H, s), 9,36 (1H, s); m/z:
ES"MH' 516,25.
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Vi du 10: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[4-(2-
dimetylamino-2-oxoetyl)piperazin-1-yl]-4-metoxyphenyl } prop-2-enamit

Cho tirng giot dung dich acryloyl clorua (0,030ml, 0,37mmol) trong CH,Cl,
(1ml) vao dung dich d3 duoc khudy chira 2-(4-{2-amino-4-[(5-clo-4-pyrazolo[1,5-
a]pyridin-3-ylpyrimidin-2-yl)amino]-5-metoxyphenyl } piperazin-1-yl)-N,N-
dimetylaxetamit (hop chét trung gian 57, 0,19 g, 0,35mmol) va DIPEA (0,067ml,
0,39mmol) trong CH,Cl, (5ml). Khudy hén hop ndy trong thdi gian 0,5 gi0, sau d6 pha
loang bing CH,Cl, (20ml) va rira bang nude mudi bo hoa (2 x 25ml). Dung dich hitu co
nay dugc 1am kho (MgS0y), va cd trong chan khong. Tinh ché bang FCC, véi rira giai
béing 5% CH;0H trong CH,Cl, tao ra hop chét néu & d& muyc nay (0,157g, 75%) dudi

dang chat ran mau vang;

"H NMR: (CDCL3) 2,76 (4H, s), 2,90-2,96 (4H, m), 2,98 (3H, s), 3,12 3H, s),
3,30 (2H, s), 3,87 (3H, s), 5,65-5,77 (1H, m), 6,18-6,37 (2H, m), 6,80 (1H, s), 6,90 (1H,
t), 7,28 (1H, d), 7,42 (1H, s), 8,44 (1H, s), 8,46-8,59 (3H, m), 8,93 (1H, s), 9,33 (1H, s);
m/z: ES" MH" 590,52.

Vidu 11 : (S)-N-{2-[4-(2-aminopropanoyl)piperazin-1-yl]-5-[(5-clo-4-pyrazolo[1,5-
a]pyridin-3-ylpyrimidin-2-yl)amino]-4-metoxyphenyl } prop-2-enamit

Cho ting giot dung dich acryloyl clorua (10,2 pl), 0,13mmol) trong CH,Cl, (3ml)
vao dung dich d3 dugc khudy chira (S)-tert-butyl N-[1-(4- {2-amino-4-[(5-clo-4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-5-metoxyphenyl } piperazin-1-yl)-1-
oxopropan-2-yl]carbamat (hop chét trung gian 59, 65mg) va DIPEA (0,75ml) trong
CH,Cl, (10ml), cht nay dugc 1am ngudi trong bé da/nuée. Khudy hdn hop nay trong thoi
gian 0,75 gio, sau d6 dugc toi véi nude (10ml) va 2M Na,CO; (5ml). Céc pha dugc tach
riéng va dung dich hitu co duge 1am khé (MgSO,) va cd trong chan khong. Phin cin tao
ra dugc hoa tan trong CH,Cl, (3ml) va sau d6 dugc xtr Iy bang TFA (0,1ml). Sau khi dé
yén trong thoi gian 0,25 gid phan TFA thi hai (0,2ml) dugc cho vao. Sau 0,25 gi0 nita,
dung dich ndy dugc co trong chan khong va tinh ché bang HPLC diéu ché (cot Waters
SunFire, 5u silic dioxit, dudong kinh 19 mm, chiu dai 100 mm), véi rira giai bing cac hdn

hop clia nude c6 do phan cuc giam dan (chira 0,1% axit formic) va CH;CN. Céc phan
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doan chtra hop chét mong mubn duge co trong chan khong d tao ra hop chit néu & dé
muc nay (17mg, 6% tir 5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]pyridin-

3-ylpyrimidin-2-amin) duéi dang chit rin mau tring;

"HNMR: 1,25 (3H, s), 2,83-2,96 (4H, m), 3,65-3,82 (7H, m), 4,14-4,23 (1H, m),
5,73 (1H, d), 61,9 (1H, d), 6,64-6,70 (1H, m), 6,69 (1H, s), 7,08-7,12 (1H, m) 7,30-7,37
(1H, m), 8,20-8,28 (2H, m), 8,35-8,41 (2H, m), 8,68 (1H, s), 8,80-8,84 (1H, m), 8,95 (1H,
5), 9,11-9,15 (1H, m); m/z: ES" MH" 576,60.

Vi du 12: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[(3S)-3-
dimetylaminopyrolidin-1-yl]-4-metoxyphenyl } prop-2-enamit

Cho ting giot dung dich acryloyl clorua (0,042ml, 0,52mmol) trong CH,Cl,
(1ml) vao hdn hop gdm (S)-NJ -[5-clo-4-(pyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]-4-
[3-(dimetylamino)pyrolidin-1-yl]-6-metoxybenzen-1,3-diamin (hop chit trung gian 61,
250mg, 0,52mmol) va DIPEA (0,099ml, 0,57mmol) trong CH,Cl, (5ml), chét nay dugc
1am ngudi trong bé d&/nude. Khudy hdn hop ndy trong thoi gian 3 gid va sau d6 rira bang
nuée mudi, 1am kho (N a,50,) va ¢0 trong chan khong. Tinh ché bang FCC, véi rira giai
bang 2% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chat néu & dé muc

nay (194mg, 70%) dudi dang chit rin mau vang;

'H NMR: 1,69-1,83 (1H, m), 2,05-2,16 (1H, m), 2,19 (6H, s), 2,65-2,78 (1H, m),
3,18-3,29 (3H, m), 3,35-3,46 (1H, m), 3,77 (3H, s), 5,67 (1H, dd), 6,16 (1H, dd), 6,48
(1H, dd), 6,54 (1H, s), 7,12 (1H, t), 7,37 (1H, t), 7,43 (1H, s), 8,3-8,46 (2H, m), 8,55 (1H,
s), 8,83 (1H, d), 8,94 (1H, s), 9,37 (1H, s); m/z: ES" MH" 533,5.

Vi du 13: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-4-metoxy-2-
[4-metylpiperazin-1-yl]phenyl } prop-2-enamit

Cho ting giot dung dich acryloyl clorua (0,092ml, 1,14mmol) trong CH,Cl,
(1ml) vao hdn hop gdm N "-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-4-
metoxy-6-(4-metylpiperazin-1-yl)benzen-1,3-diamin (hop chét trung gian 63, 480mg,
1,03mmol) va DIPEA (0,214ml, 1,24mmol) trong CH,Cl, (18ml) ¢ nhiét d6 trong phong
Sau 0,25 gid, acrolyl clorua bd sung (15mg in 0,15ml CH,Cl,) dugc cho vao. Khqu hén
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hop nay trong thoi gian 0,5 gid va sau d6 rira bang nudc mudi, 1am kho (Na,SOy) va cd
trong chan khong. Tinh ché bing FCC, véi rira giai bing 2,5% 7N amoniac hoa tan trong
metanol trong CH,Cl, tao ra hgp chét néu & dé& muc nay (390mg, 73%) dudi dang chét ran

mau vang, sau khi nghién biang CH;OH;

'HNMR: 2,27 3H, s), 2,53-2,61 (4H, m), 2,84-2,97 (4H, m), 3,77 (3H, s), 5,70
(1H, d), 6,17 (1H, d), 6,61 (1H, dd), 6,89 (1H, s), 7,11 (1H, 1), 7,3-7,42 (1H, m), 8,10 (1H,
s), 8,26-8,47 (2H, m), 8,70 (1H, s), 8,83 (1H, d), 8,96 (1H, s), 9,02 (1H, s); m/z: ES* MH"
519.

Vi du 14: N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-4-metoxy-
2-[4-metylpiperazin-1-yl]phenyl } prop-2-enamit

Cho dung dich acryloyl clorua (0,017ml, 0,21mmol) trong CH,Cl, (0,6ml) vao
hén hop gdm 2- {[5-amino-2-metoxy-4-(4-metylpiperazin-1-yl)phenylJamino }-4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-5-carbonitril (hop chét trung gian 65, 87mg,
0,19mmol) va DIPEA (0,063ml, 0,38mmol) trong CH,Cl, (1,5ml) ¢ nhiét 46 0°C. Sau do
khudy hdn hop nay & nhiét 6 0°C trong thoi gian 4 gid. (trong thoi gian nay thém 0,5
duong lugng acryloyl clorua nita duoc cho vao). Tiép theo pha lodng hdn hop nay bing
CH,Cl,, rira hai 14n bﬁng NaHCOj; bdo hoa, sau do béng nudc, va sau do lam kho
(MgSO,). Tinh ché bang FCC, v&i rira giai bing 0-6% amoniac hoa tan trong metanol
trong CH,Cl, tao ra hop chét néu & dé muc nay (67mg, 69%) duédi dang chét rin mau
vang;

"H NMR: (102°C) 2,30 (3H, s), 2,56-2,59 (4H, m), 2,93-2,96 (4H, m), 3,78 (3H,
s), 5,67-5,7 (1H, m), 6,16 (1H, d), 6,44-6,51 (1H, m), 6,95 (1H, s), 7,11 (1H, t), 7,35 (1H,
t), 8,20 (1H, s), 8,32 (1H, d), 8,66 (1H, s), 8,72 (1H, br s), 8,76 (1H, d), 8,91 (1H, s), 8,96
(1H, brs); m/z: EST MH" 510,5.

Vi du 15: N-(5-{[4-(1H-indol-3-yl)pyrimidin-2-yl]amino }-4-metoxy-2- {4-
metylpiperazin-1-yl} phenyl)prop-2-enamit

Cho DIPEA (0,039ml, 0,22mmol) va acryloyl clorua (0,018ml, 0,22mmol) vao
dung dich di dugc khudy chira N'-[4-(1H-indol-3-yl)pyrimidin-2-yl]-4-metoxy-6-(4-
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metylpiperazin-1-yl)benzen-1,3-diamin (hgp chét trung gian 66, 96mg, 0,22mmol) trong
CH,CIl, (15ml) & nhiét d6 2°C. Dung dich thu duoc dugc khqu & nhiét d6 2°C trong thoi
gian 0,25 gid, sau d6 lam 4m dén nhiét 46 phong va khuy trong thoi gian 3,5 gid nita.
Tiép theo pha loing hdn hop nay bang CH;0H (10ml), nap truc tiép lén silic dioxit. Tinh
ché bing FCC, vdi rira giai bang 0-10% CH3;0H trong CH,Cl, (chtra 1% amoniac dic
(trong nudce) tao ra chat rin mau tréng nhat dudng nhu c¢é chira DIPEA.HCI theo MNR
phan tich. Chét rin nay sau dé dugc hoa tan trong hdn hop 1:1 ciia CH,Cly/2-
metyltetrahydrofuran (30ml) va dung dich thu dugc dugc rira bang dung dich NaOH (2M,
2 x 30ml), nudce (2 X 30ml) va sau dé nudce mudi b3o hoa (30ml). Dung dich hitu co ndy
dugc 1am khé (MgSO,) va cd trong chan khong dé tao ra hop chét néu & dé muc nay
(2mg, 2%) duéi dang chit rin mau tring sau khi nghién bang dietyl ete. Chét 1éng thu
dugc tir bude nghién duge dugc ¢b trong chan khong d8 tao ra mAu thit hai ciia hop chét

néu & dé muc ndy (10mg, 9 %) dudi dang chét rin mau tring;

'H NMR: 2,27 (3H, s), 2,55 (4H, s), 2,82-2,95 (4H, m), 3,84 (3H, d), 5,73 (1H,
d), 6,24 (1H, dd), 6,62 (1H, dd), 6,89 (1H, s), 7,07-7,21 (2H, m), 7,25 (1H, d), 7,46 (1H,
d), 7,89 (1H, s), 8,29 (1H, d), 8,32 (1H, d), 8,42 (1H, s), 8,69 (1H, ), 9,01 (1H, s); m/z:
ES*MH" 484,62.

Vi du 16: N-[4-metoxy-2-(4-metylpiperazin-1-yl)-5-[(4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-yl)amino]phenyl]prop-2-enamit

Cho ting giot (2,3,4,5,6-pentaflophenyl)prop-2-enoat (0,030ml, 0,19mmol) vao
dung dich chira 4-metoxy-6-(4-metylpiperazin-1-yl)-N'-(4-pyrazolo[1,5-a]-pyridin-3-
ylpyrimidin-2-yl)benzen-1,3-diamin (hop chét trung gian 69, 67mg, 0,16mmol) trong
DMF (0,6ml) & nhiét d6 trong phong dudi khi N,. Dung dich thu dugc duge khudy &
nhiét d6 trong phong trong thoi gian 1,5 gid va sau d6 pha lodng bang CH,Cl, (9ml).
Dung dich nay duge cho vao 1,5g silic dioxit sic ky nhanh dugc 1am 4m bang CH,Cl,
trong hop duoc nap kho, va san phim thd duge rira gii ra khoi silic dioxit nay bing cach
stt dung CH,Cl,. Tinh ché thém bing FCC, véi rira gidi bing 2-7% 2N amoniac hoa tan
trong metanol trong CH,Cl, tao ra chét liéu, chét liéu nay dugc tinh ché tiép béng FCC,
v6i rira giai bang 5-20% CH3;0H trong CH,Cl,. C4c phén doan thich hgp dugce ¢d trong

-66-



25620

chan khéng va nghién tao ra chit rin ¢ dang tinh thé, chét héy dugc rira bang THF
(0,1ml) dé tao ra hop chét néu & d& muc nay (23mg, 28%) chit rin & dang tinh thé mau
be;

'H NMR: 2,33-2,43 (3H, m), 2,62-2,81 (4H, m), 2,94 (4H, s), 3,85 (3H, s), 5,72
(1H, d), 6,18 (1H, m), 6,55-6,69 (1H, m), 6,89 (1H, s), 7,05 (1H, m), 7,26 (1H, d), 7,35-
7,43 (1H, m), 8,15 (1H, s), 8,34 (1H, d), 8,44 (1H, d), 8,49 (1H, s), 8,79 (1H, d), 8,80
(1H, s), 9,03 (1H, s); m/z: ES* MH" 485.

Vi du 17: N-(5-{[5-clo-4-(1H-indol-3-yl)pyrimidin-2-ylJamino } -4-metoxy-2- {4-
metylpiperazin-1-yl} phenyl)prop-2-enamit

- Cho tung giot acryloyl clorua (0,621ml, 1M trong THF, 0,62mmol) vao N'-[5-clo-
4-(1H-indol-3-yl)pyrimidin-2-yl]-4-metoxy-6-(4-metylpiperazin-1-yl)benzen-1,3-diamin
(hop chat trung gian 74, 288mg, 0,62mmol) va DIPEA (0,119ml, 0,68mmol) trong THF
(15ml) & nhiét 4§ 0°C dudi khi N,. Khudy huyén phi thu dugc & nhiét do 0°C trong thoi
gian 1 gid, va sau d6 1am 4m dén nhiét d6 phong. Tiép theo pha loing hdn hop nay bang
nude (15ml) va b trong chan khong. Phan cin tao ra dugc hoa tan trong hdn hop gdm
CH,CI, (20ml) va CH30H (5ml) va dung dich thu dugc dugc rira béng nudc va nudc
mudi b3o hoa. Dung dich hitu co nay duge 1am kho (MgSOy) va cb trong chan khong.
Tinh ché bang FCC, véi rira giai bang 1-8% 7M amoniac hoa tan trong metanol trong
CH,(ClI, tao ra san phém thd dudi dang mang rin mau niu xam. Chét liéu nay dugc hoa
tan trong CH,Cl, va chét rdn mau be két tia ra khoi dung dich nay. Dung dich nay dugc
pha lodng véi dietyl ete va sau d6 loc hdn hop nay. Chat rin gom duoc duoc rira bang
dietyl ete nita va 1am kho dé tao ra hop chit néu & d muc nay (134mg, 42%) dudi dang
chét rin mau be;

'HNMR: 2,27 (3H, s), 2,53-2,59 (4H, m), 2,87-2,94 (4H, m), 3,79 (3H, s), 5,70
(1H, d), 6,17 (1H, dd), 6,60 (1H, dd), 6,89 (1H, s), 7,01 (1H, t), 7,16 (1H, t), 7,45 (1H, d),
8,20 (1H, s), 8,27 (1H, d), 8,35 (1H, s), 8,43 (1H, s), 8,49 (1H, d), 8,96 (1H, s), 11,81
(1H, s); m/z: ES"MH" 518,51.
Vi du 18: N-(4-metoxy-5-{[5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-ylJamino }-2- {4-
metylpiperazin-1-yl} phenyl)prop-2-enamit

-67-



25620

Cho timng giot acryloyl clorua (0,358ml, 1M trong THF, 0,36mmol) vao hdn hop
gdm 4-metoxy-N"-[5 -metyl-4-(1-metylindol-3-yl)pyrimidin-2-yl]-6-(4-metylpiperazin-1-
yl)benzen-1,3-diamin (hgp chét trung gian 77, 164mg, 0,36mmol) va DIPEA (0,069ml,
0,39mmol) trong THF (15ml) & nhiét d6 0°C dudi khi N,. Khudy huyén phi thu duoc &
nhiét do 0°C trong thdi gian 1 gid, sau d6 1am 4m dén nhiét d6 phong. Tiép theo pha
logng hén hop nay bang nuéc (15ml) va cb trong chan khong. Chét liéu thu dugc dugce
hoa tan trong hdn hop gém CH,Cl, (20ml) va CH;0H (5ml). Dung dich thu dugc dugc
raa br?mg nuée, va nude mudi bio hoa. Dung dich hitu co nay sau d6 duogc lam kho
(MgSOy) va cb trong chan khong. Tinh ché bang FCC, vdi rira giai bang 1-8% M
amoniac hoa tan trong metanol trong CH,Cl, tao ra mang kh6é mau vang nhat sau khi c6
dac céé phén doan thl'ch hop trong chan khong. Chét lidu nay dugc hoa tan trong CH,Cl,
va dung dich thu dugc dugc pha loang véi dietyl ete, tao ra chét rin mau be két tia ra
khoéi dung dich ndy. Chét rin nay dugc thu gom béng cach loc, rira bang dietyl ete va sau

d6 1am kho dé tao ra hop chét néu & dé muc nay (96mg, 52%);

'HNMR: 2,26 (3H, s), 2,37 (3H, s), 2,51 (4H, s), 2,87 (4H, s), 3,83 (3H, s), 3,89
(3H, s), 5,70 (1H, d), 6,17 (1H, d), 6,60 (1H, dd), 6,86 (1H, s), 7,09 (1H, t), 7,22 (1H, 1),
7,48 (1H, d), 7,87 (1H, s), 8,05 (1H, s), 8,21 (1H, s), 8,37 (1H, d), 8,46 (1H, s), 9,00 (1H,
s); m/z: EST MH' 512,46.

Vidu 19: N-(2- {2-dimetylaminoetyl-metylamino } -4-metoxy-5- {[5-metyl-4-(1-
metylindol-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit

Cho timng giot acryloyl clorua (0,026ml, 1M trong THF, 0,32mmol) vao hén hop
gdm N -(2-dimetylaminoetyl)-5 -metoxy-N] -metyl-N4 -[5-metyl-4-(1-metylindol-3-
yl)pyrimidin-2-yl]benzen-1,2,4-triamin (hop chat trung gian 81, 147mg, 0,32mmol) va
DIPEA (0,061ml, 0,35mmol) trong THF (15ml) & nhiét d6 0°C dudi khi N,. Khudy huyén
phi thu duge & nhiét d6 0°C trong thoi gian 1 gid sau d6 1am 4m dén nhiét d6 phong.
Tiép theo pha lodng hdn hop nay bang nude (15ml) va co trong chan khong. Chét lidu thu
dugc duge hoa tan trong hdn hop gdm CH,Cl, (20ml) va CH;0H (5ml). Dung dich thu
dugc dugce rira bing nude va nude mudi bio hoa, va sau d6 duge 1am kho (MgSOy) vacd

trong chan khong. Tinh ché bang FCC, véi rira giai bing 1-8% 7M amoniac trong
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metanol trong CH,Cl, tao ra mang rdn mau vang sau khi ¢ ddc cic phan doan thich hop
trong chan khong. Chiét liéu nay dugc hoa tan trong CH,Cl, va dung dich thu dugc dugc
pha losng v&i dietyl ete. Chat ndy duoc cb trong chan khong va 1am kho dé tao ra hop

chit néu & d& muc nay (93mg, 57%) duéi dang chit rin mau be;

"H NMR: 2,21 (6H, s), 2,28-2,34 (2H, m), 2,37 (3H, s), 2,73 (3H, s), 2,89 (2H, 1),
3,81 (3H, s), 3,89 (3H, s), 5,72 (1H, dd), 6,19 (1H, dd), 6,38 (1H, dd), 7,02 (1H, d), 7,06
(1H, d), 7,18-7,23 (1H, m), 7,48 (1H, d), 7,91 (1H, s), 8,06 (1H, s), 8,22 (1H, s), 8,36 (1H,
d), 8,75 (1H, s), 10,11 (1H, s); m/z: ES" MH" 514,36.

Vi du 20: N-(2-{(3R)-3-dimetylaminopyrolidin-1-yl}-4-metoxy-5-{[5-metyl-4-(1-
metylindol-3-yl)pyrimidin-2-yl]amino }phenyl)prop-2-enamit

Cho tirng giot acryloyl clorua (0,043ml, 1M trong THF, 0,53mmol) vao hén hop
gdm 4-[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxy-N-[ 5-metyl-4-(1-metylindol-3-yl)-
pyrimidin-2-yl]benzen-1,3-diamin (hop chét tfung gian 83, 252mg, 0,53mmol) va DIPEA
(0,103ml, 0,59mmol) trong THF (15ml) & nhiét d6 0°C dudi khi N,. Khudy huyén phu
thu dugc & nhiét 46 0°C trong thoi gian 1 gid, va sau d6 1am 4m dén nhiét d6 phong. Tiép
theo pha losing hdn hop nay bang nude (15ml) va ¢ trong chin khong. Chat lidu thu duoc
dugc hoa tan trong hdn hop gdm CH,Cl, (20ml) va CH;0H (5ml). Dung dich thu duoc
duoc rira bang nude va nude mudi bio hoa. Chiét cac nude rira dang nude lai ba 1an bing
céch sir dung CH,Cl,. Dung dich hitu co hdn hop dugce 1am kho (MgSO4) va cb trong
chan khéng. Tinh ché bang FCC, véi rira giai bing 1-8% CH;OH trong CH,Cl, tao ra
mang rén mau vang sau khi c6 dic cac phan doan thich hop trong chin khong. Chét liéu
nay dugc hoa tan trong CH,Cl, va dung dich thu dugc dugce pha loang véi dietyl ete.
Khuéy hén hop thu dugc ndy trong 30 phut va sau d6 ¢ trong chan khong dé tao ra hop
chét néu & d& muc nay (133mg, 47%) dudi dang chat rin mau vang;

'H NMR: 1,67-1,81 (1H, m), 2,09 (1H, s), 2,19 (6H, s), 2,35 (3H, s), 2,72 (1H, s),
3,20 (3H, t), 3,30-3,43 (1H, m), 3,84 (3H, s), 3,89 (3H, s), 5,66 (1H, d), 6,16 (1H, d), 6,49
(1H, dd), 6,55 (1H, s), 7,12 (1H, t), 7,22 (1H, t), 7,48 (1H, d), 7,75 (1H, s), 7,92 (1H, s),
8,02 (1H, s), 8,18 (1H, s), 8,40 (1H, d), 9,32 (1H, s); m/z: ES" MH" 526,66.
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Vi du 21: N-(5-{[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-ylJamino}-2- {(3R)-3-
dimetylaminopyrolidin-1-yl }-4-metoxyphenyl)prop-2-enamit

Acryloyl clorua (0,459ml, 1M trong THF, 0,46mmol) cho timg giot vao hén hop
gdm N-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-yl]-4-[(3R)-3-dimetylaminopyrolidin-1-
y1]-6-metoxybenzen-1,3-diamin (hop chat trung gian 85, 226mg, 0,46mmol) va DIPEA
(0,088ml, 0,51mmol) trong THF (15ml) & nhiét d6 0°C dudi khi N,. Khudy huyén pht
thu dugc & nhiét do 0°C trong thdi gian 1 gid, sau d6 1am 4m dén nhiét d6 phong Tiép
theo pha lodng hdn hop nay bang nudce (15ml) va co trong chan khong. Chét liéu thu dugc
duoc hoa tan trong hdn hop gdm CH,Cl, (20ml) va CH;O0H (5ml). Dung dich thu duge
duogce rira bing nude va nude mudi bio hoa. Dung dich hitu co ndy dugc 1am kho
(MgS0O,) va c6 trong chan khéng. Tinh ché bang FCC, véi rira giai bing 1-8% 7M
amoniac hoa tan trong metanol trong CH,Cl, tao ra mang rn mau vang sau khi c¢6 déc céc
phan doan thich hop trong chan khong. Chét liéu ndy dugc hoa tan trong CH,Cl, va dung
dich thu duge duoc pha lodng véi dietyl ete. Qua trinh ndy tao ra chit rin déo mau vang
két tiia ra khoi dung dich. Hdn hop ndy dugce co trong chan khong va 1am kho dé tao ra

hop chét néu & d& muc nay (142mg, 57%) dudi dang cht rin mau vang;

'"H NMR: 1,68-1,81 (1H, m), 2,04-2,14 (1H, m), 2,18 (6H, s), 2,64-2,75 (1H, m),
3,22 (3H, dd), 3,32-3,44 (1H, m), 3,78 (3H, s), 3,90 3H, s), 5,66 (1H, dd), 6,16 (1H, dd),
6,49 (1H, dd), 6,54 (1H, s), 7,08 (1H, 1), 7,23 (1H, 1), 7,49 (1H, d), 7,54 (1H, s), 8,29-8,39
(3H, m), 8,53 (1H, s), 9,35 (1H, s); m/z: ES" MH" 546,57.

Vi du 22: N-(5-{[5-xyano-4-(1-metylindol-3-yl)pyrimidin-2-ylJamino}-2- {(3R)-3-
dimetylaminopyrolidin-1-yl }-4-metoxyphenyl)prop-2-enamit

Cho ting giot acryloyl clorua (0,373ml, 1M trong THF, 0,37mmol) vao hdn hop
gdm 2-({5-amino-4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxyphenyl }amino)-4-(1-
metylindol-3-yl)pyrimidin-5-carbonitril (hop chét trung gian 89, 180mg, 0,37mmol) va
DIPEA (0,072ml, 0,41mmol) trong THF (15ml) & nhiét 36 0°C dudi khi N,. Khudy huyén
ph thu dugc & nhiét @6 0°C trong thoi gian 1 gid, sau d6 1am 4m dén nhiét do phong.
Hén hop nay duogc pha lodng véi nudce (15ml) va sau d6 cd trong chan khong. Chét ligu

thu dugc duge hoa tan trong hdn hop gdm CH,Cl, (20ml) va CH;0H (5ml). Dung dich
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thu dugce duge rira bang nude va nude mudi bio hoa. Dung dich hitu co nay dugc lam kho
(MgSO,) va c6 trong chan khong. Tinh ché bang FCC, véi rira giai bang 1-8% 7M
amoniac hoa tan trong metanol trong CH,Cl, tao ra mang rdn mau vang sau khi ¢6 dic cac
phén doan thich hgp trong chan khéng. Hoa tan chét lidu ndy trong CH,Cl, va pha loing
dung dich thu dugc véi dietyl ete. Sau d6 chat rin déo mau vanG duoc két tia ra khoi
dung dich ndy. Cé dic hdn hop nay trong chan khong tao ra hop chét néu & d& muc nay

(91mg, 46%) dudi dang chét rin mau vang;

"H NMR: (100°C) 1,82 (1H, dq), 2,04-2,11 (1H, m), 2,22 (6H, d), 2,85 (1H, dd),
3,20-3,39 (4H, m), 3,79 (3H, s), 3,90 (3H, s), 5,62 (1H, d), 6,16 (1H, dd), 6,45 (1H, dd),
6,62 (1H, s), 7,10 (1H, t), 7,25 (1H, t), 7,49 (1H, d), 7,65 (1H, s), 8,26 (1H, d), 8,42 (1H,
s), 8,59 (1H, s), 8,72 (1H, 5), 8,93 (1H, s); m/z: ES* MH" 537,61.

Vi du 23: N-(5-{[5-xyano-4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino } -4-metoxy-2- {4-
metylpiperazin-1-yl} phenyl)prop-2-enamit

Cho timg giot dung dich acryloyl clorua (39mg, 0,43mmol) trong CH,Cl, (1ml)
vao dung dich d3 dugc khudy chira 2-{[5 -amino-2-metoxy-4-(4-metylpiperazin-1-
yl)phenyl]amino}-4-(1-metylindol-3-yl)pyrimidin-5-carbonitril (hop chét trung gian 90,
200mg, 0,43mmol) va DIPEA (0,081ml, 0,47mmol) trong CH,Cl, (5ml), chit nay duoc
1am ngui trong bé da/nude. Khudy hdn hop nay trong thoi gian 1,5 gid va sau d6 pha
loaing bing CH,Cl, (25ml). Sau d6 rira hdn hop nay bing NaHCO; bio hoa (50ml). Chiét
céc nudc rira dang nude tiép bang CH,Cl, (2 x 25ml). Dung dich hitu co hén hop duogc
1am kho (MgSQ,) va cd trong chan khong. Tinh ché b.%lng FCC, véi rira giai bang 5% 7N
amoniac hoda tan trong metanol trong CH,Cl, tao ra hop chit néu & & muc nay cung véi
mot s6 nguyén lidu con du. Tinh ché thém bang FCC, vdi rira giai bing 0-5% CH;OH
trong CH,Cl, tao ra phan con lai sau khi ¢6 dic cac phén doan thich hgp trong chan
khong. Phan con lai ndy dugc hoa tan trong mot luong nhé CH,Cl, va nghién bing dietyl
ete tao ra chit rin ma duoc thu gom bing cach loc va lam kho trong chan khong dé tao ra

hop chét néu & & muc nay (106mg, 48%) dudi dang chét rin nhu kem;

'HNMR: 2,27 (3H, s), 2,57 (4H, brs), 2,92 (4H, brs), 3,74 (3H, s), 3,91 (3H, s),
5,70 (1H, d), 6,17 (1H, d), 6,63 (1H, dd), 6,90 (1H, s), 7,01 (1H, brs), 7,25 (1H, s), 7,52
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(1H, d), 7,88 (1H, brs), 8,02 (1H, s), 8,48 (1H, s), 8,67 (1H, s), 9,03 (1H, s), 9,40 (1H, s);
m/z: ESTMH" 523,27.

Vi du 24: N-(5-{[5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl]Jamino}-2- {(3R)-3-
dimetylaminopyrolidin-1-yl}-4-metoxyphenyl)prop-2-enamit

Cho timg giot dung dich acryloyl clorua (0,044ml, 0,54mmol) trong CH,Cl,
(1ml) vao hdn hop gébm N-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-y1]-4-[(3R)-3-
dimetylaminopyrolidin-1-y1]-6-metoxybenzen-1,3-diamin (hgp chét trung gian 93,
258mg, 0,54mmol) va DIPEA (0,103ml, 0,59mmol) trong CH,Cl, (5ml), chét nay dugc
1am ngudi trong bé da/nuéc. Khudy hdn hop nay trong thoi gian 3 gidr va sau do rira bing
nude mudi, 1am khod (Na,S0,) va cb trong chan khong. Phén cin tao ra dugc tao huyén
phu trong CH;0H va loc d tao ra mot phan hop chit néu & d& muc nay (67mg). Sau do,
dich loc dugc cb trong chin khong va tinh ché bing FCC, vdi rira giai bang 2% 7N
amoniac hda tan trong metanol trong CH,Cl,. C4c phan doan thich hop dugc két hop va
c0 trong chéan khong dé tao ra chét rin, chét nay duoc tao huyén phu trong CH;0H va
gom bing céch loc @ tao ra thém hop chét néu & d& muc nay (64mg). Hai mé san pham
nay dugc két hop lai d tao ra hop chit néu & d& muc nay (131mg, 46%) dudi dang chét
ran mau vang;

"H NMR: 1,68-1,83 (1H, m), 2,04-2,16 (1H, m), 2,18 (6H, s), 2,63-2,77 (1H, m),
3,15-3,29 (3H, m), 3,35-3,46 (1H, m), 3,78 (3H, s), 5,66 (1H, dd), 6,16 (1H, dd), 6,49
(1H, dd), 6,54 (1H, s), 7,04 (1H, t), 7,16 (1H, t), 7,45 (1H, d), 7,53 (1H, s), 8,23-8,4 (3H,
m), 8,48 (1H, d), 9,34 (1H, s), 11,84 (1H, s); m/z: ES" MH" 532,5.

Vi du 25: N-(5-{[5-clo-4-(1 H-indol-3-yl)pyrimidin-2-ylJamino }-2- {2-dimetyl-aminoetyl-
metylamino }-4-metoxyphenyl)prop-2-enamit

Cho tirng giot dung dich acryloyl clorua (0,027ml, 0,33mmol) trong CH,Cl,
(1ml) vao hdn hop gdm N*-[5-clo-4-(1 H-indol-3-yl)pyrimidin-2-y1]-N-(2-
dimetylaminoetyl)-5-metoxy-N’-metylbenzen-1,2,4-triamin (hop chét trung gian 95,
155mg, 0,33mmol) va DIPEA (0,063ml, 0,37mmol) trong CH,Cl, (5ml), chit nay duoc
1am nguoi trong bé da/nudc. Khudy hén hop ndy trong thdi gian 1 gid va sau d6 rira bing

nude mudi, 1am khdé (Na,SO,) va ¢d trong chan khong. Tinh ché bing FCC, véi rira giai
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b.%mg 2% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & dé& muc

nay (120mg, 69%) dudi dang chét rin mau tring sau khi nghién bang dietyl ete;

'HNMR: 2,22 (6H, s), 2,34 (2H, brt), 2,75 (3H, ), 2,91 (2H, br t), 3,76 (3H, s),
5,73 (1H, dd), 6,19 (1H, dd), 6,39 (1H, dd), 6,96 (1H, t), 7,05 (1H, s), 7,14 (1H, t), 7,44
(1H, d), 8,26 (1H, d), 8,35 (1H, s), 8,48 (1H, s), 8,50 (1H, d), 8,54 (1H, s), 10,10 (1H, s),
11,85 (1H, s); m/z: ES" MH" 520.,6.

Vi du 26: N-(5-{[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino }-2-{2-

dimetylaminoetyl-metylamino }-4-metoxyphenyl)prop-2-enamit

Cho dung dich acryloyl clorua (0,026ml, 0,32mmol) trong CH,Cl, (1ml) vao hén
hop gdm N*-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-y1]-N’-(2-dimetylamino-etyl)-5-
metoxy-NI -metylbenzen-1,2 4-triamin (hop chét trung gian 97, 130mg, 0,27mmol) va
DIPEA (0,090ml, 0,54mmol) trong CH,Cl, (2ml) & nhiét d6 0°C. Khudy hdn hop nay &
nhiét 4§ 0°C trong thoi gian 2,5 gio (trong thoi gian nay thém 0,2 duong luéng acryloyl
clorua nita vao). Tiép theo pha lodng hdn hop nay bang CH,Cl,, rira hai 1an bang
NaHCO; bdo hoa va sau d6 bang nuéce, lam khé (MgSO,), va cd trong chan khong. Tinh
ché bang FCC, v&i rira giai bing 0-5% amoniac hoa tan trong metanol trong CH,Cl, tao

ra hop chit néu & dé muc ndy (111mg, 77%) dudi dang chit rin mau vang;

"H NMR: (CDCl;) 2,26 (6H, s), 2,23-2,33 (2H, m), 2,70 (3H, s), 2,86-2,89 (2H,
m), 3,88 (3H, s), 3,91 (3H, s), 5,67 (1H, d), 6,25-6,44 (2H, m), 6,79 (1H, s), 7,20-7,37
(3H, m), 7,57 (14, s), 8,36-8,45 (3H, m), 9,54 (1H, s), 10,11 (1H, s); m/z: ES* MH" 534,
536.
Vi du 27: N-(5-{[5-xyano-4-(1H-indol-3-yl)pyrimidin-2-yl]amino }-4-metoxy-2- {4-
metylpiperazin-1-yl}phenyl)prop-2-enamit

Cho tirng giot acryloyl clorua (0,100ml, 1M trong THF, 0,1mmol) vao huyén phu
min chia 2- {[5-amino-2-metoxy-4-(4-metylpiperazin-1-yl)phenyl]Jamino } -4-(1 H-indol-3-
yl)pyrimidin-5-carbonitril (hop chat trung gian 99, 47mg, 0,10mmol) va DIPEA
(0,027ml, 0,16mmol) trong THF (2ml) & nhiét d6 -10°C trong khoang thoi gian 2 phtt
duéi khi N,. Sau @6 khudy hdn hop nay & nhiét d6 0°C trong thoi gian 10 phut, tiép theo
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1am 4m dén nhiét 6 phong trong thoi gian 20 phiit. Hon hop ndy sau d6 duge lam lanh
tiép xudng -10°C va cho timg giot acryloyl clorua (0,06ml, 1M trong THF, 0,06mmol)
nita vao. Khudy hdn hop ndy & nhiét d6 0°C trong thdi gian 10 phut nita, sau d6 1am 4m
dén nhiét d6 phong trong thoi gian 20 phut. Sau d6, c6 hdn hgp nay trong chan khong va
hoa tan phan con lai thu duge trong CH,Cl, (2ml). Dung dich ndy dugc rira bang
NaHCOj; béo hoa (1ml), lam khé (MgSO,) va ¢o trong chan khong. Tinh ché bang FCC,
“vOi rira giai bing 1,5-7% 7N amoniac hda tan trong metanol trong CH,Cl, tao ra phén con
lai ma duogc ria béng CH;O0H (0,1ml) va 1am khd trong khong khi dé tao ra hop chét néu
& dé muc nay (11mg, 20%) dudi dang chat rin & dang tinh thé nhu kem;
'H NMR: 2,28 (3'H',‘s), 2,54-2,65 (4H, m), 2,93 (4H, s), 3,75 (3H, s), 5,71 (1H, d),

6,18 (1H, d), 6,64 (1H, dd), 6,91 (2H, m), 7,18 (1H, s), 7,47 (1H, d), 8,02 (1H, s), 8,52
(1H, s), 8,67 (1H, s), 9,04 (1H, s), 9,40 (1H, s), 11,99 (1H, s); m/z: ES™ MH" 509.

Vi du 28: N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5- {[4-(1-metylindol-3-
yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit

i

Cho tlng giot dung dich acryloyl clorua (34,5mg, 0,38mmol) trong CH,CI, (1ml)
vao hdn hop duge khudy ctia N -(2-dimety1aminoetyl)-S-metoxy-NI -metyl-]\f’ -[4-(1-
metylindol-3-yl)pyrimidin-2-yl]benzen-1,2,4-triamin (hop chét trung gian 100, 170mg,
0,38mmol) va DIPEA (0,073ml, 0,42mmol) trong CH,ClI, (5Sml), hdn hop nay dugc lam
ngudi trong bé d4/nude. Khudy hdn hop nay trong thai gian 1,5 gid va sau d6 pha lodng
bing CH,Cl, (25ml) va rira bing NaHCOj; bdo hoa (50ml). Chiét cac nudc rira dang nude
bang CH,Cl, (2 x 25ml). Dung dich hitu co hdn hop dugce 1am kho (MgSO,) va cd trong
chan khong. Tinh ché bang FCC, véi rira gidi béng 0-4% 7N amoniac hoa tan trong
metanol trong CH,Cl, tao ra hgp chét néu & d& muc nay (75mg, 39%) dudi dang chét rin

nhu kem sau khi nghién bang dietyl ete;
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"H NMR: 2,21 (6H, s), 2,29 (2H, t), 2,72 (3H, s), 2,89 (2H, 1), 3,86 (3H, s), 3,92
(3H, s), 5,77 (1H, dd), 6,27 (1H, dd), 6,43 (1H, dd), 7,04 (1H, s), 7,15 (1H, t), 7,20-7,27
(2H, m), 7,53 (1H, d), 7,91 (1H, s), 8,24 (1H, d), 8,33 (1H, d), 8,68 (1H, s), 9,14 (1H, s),
10,22 (1H, s); m/z: ES" MH" 500,42.

Vi du 28 (Phuong phap tong hop thay thé 1): N-(2- {2-dimetylaminoetyl-metylamino }-4-
metoxy-5- {[4-(1-metylindol-3-yl)pyrimidin-2-ylJamino } phenyl)prop-2-enamit

cl
/
N
7 5 NH |
SN ORA
N7I\NH
0

- e

Cho trietylamin (17,84g, 176,28mmol) vao dung dich d& dugc khudy chira 3-clo-
N-[2-[2-dimetylaminoetyl(metyl)amino]-4-metoxy-5-[[4-(1-metylindol-3-yl)pyrimidin-2-
yl]amino]phenylJpropanamit (hgp chét trung gian 174, 31,5 g, 58,76mmol) trong
axetonitril (310ml) & nhiét 6 trong phong. Hon hop thu duoc nay duge gia nhiét dén
80°C trong thdi gian 6 gio sau d6 duge 1am ngudi xudng nhiét d6 phong. Sau d6 cho thém
nudéce (130ml) vao va khudy hdn hop nay trong thoi gian 12 gid. Hon hop nay sau d6 dugc
loc, rira bang hdn hop ctia nuéce va axetonitril (160ml, 1:1) va lam khd & nhiét 36 50°C
qua dém dé tao ra hop chét néu & dé muc nay (19,2g, 94%) dudi dang chét rin duogc nhan

dién trong ban md ta nay dang thu hinh D.

"H NMR: 2,69 (3H, s), 2,83 (6H, d), 3,35 (4H, s), 3,84 (3H, s), 3,91 (3H, s), 5,75
(1H, d), 6,28 (1H, d), 6,67 (1H, dd), 7,05-7,23 (2H, m), 7,29 (1H, t), 7,43 (1H, d), 7,56
(1H, d), 8,21 (2H, s), 8,81 (1H, s), 9,47 (1H, 5), 9,52 (1H, s), m/z: EST MH" 500,26.
Vi du 28 (Phuong phép téng hop thay thé 2): N-(2- {2-dimetylaminoetyl-metylamino }-4-
metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-ylJamino } phenyl)prop-2-enamit
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Ch0-3-clopr0panoy1 clorua (3,28g, 25,59mmol) vao dung dich d3 dugc khudy
chaa N 1-(2-dimetylaminoetyl)-5-metoxy—N ! -metyl-N4 -[4-(1-metylindol-3-yl)pyrimidin-2-
yl]benzen-1,2,4-triamin (hop chit trung gian 100, 10g, 21,32mmol) trong THF (95ml) va
- nudc (9,5ml) & nhiét d6 0°C. Khuéy hdn hop ndy & nhiét do trong phong trong thoi gian
15 phtt, sau d6 cho NaOH (3,48¢g, 85,28mmol) vao. Hon hop thu dugc nay dugc gia nhiét
dén nhiét dd 65°C trong thoi gian 10 gid. Sau d6, hdn hop nay duoc 1am ngudi xudng
nhiét @ phong va cho CH;0H (40ml) va nuéc (70ml) vao. Khudy hdn hop thu duogc nay
qua dém. Chét rén thu duoc dugc thu gom bing céch loc, rira bing nude (25ml) va lam
kho & nhiét do 50°C trong thoi gian 12 gidy dé tao ra hop chit néu & d& muc nay (7,0g,
94%) dudi dang chét rdn duoc nhén dién trong ban mo ta nay dang thu hinh D. "H NMR:
2,69 (3H, s) 2,83 (6H, d) 3,35 (4H, s) 3,84 (3H, s) 3,91 (3H, s) 5,75 (1H, d) 6,28 (1H, d)
6,67 (1H, dd) 7,05-7,23 (2H, m) 7,29 (1H, t) 7,43 (1H, d) 7,56 (1H, d) 8,21 (2H, s) 8,81
(1H, s) 9,47 (1H, s) 9,52 (1H, s) ES" MH" 500,26.

Vi du 28A: N-(2-{2-dimetylaminoetyl-metylamino }-4-metoxy-5- {[4-(1-metylindol-3-
yl)pyrimidin-2-yl]amino } phenyl)prop-2-enamit mudi mesylat

Quy trinh 1: Cho axit metan sulfonic (3,59g, 36,63mmol) dudi dang dung dich
trong EtOAc (40ml) vao dung dich d3 duoc khudy chira N-[2-[2-
dimetylaminoetyl(metyl)amino]-4-metoxy-5-[[4-(1-metylindol-3-yl)pyrimidin-2-
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yl]Jamino]phenyl]prop-2-enamit (Vi du 28, 20g, 36,63mmol) trong etanol (120ml) va
EtOAc (80ml) & nhiét do 70°C. Khudy hdn hop thu duoc nay trong thoi gian 1,5 gitr. Chat
rén thu dugc dugc thu gom béng cach loc va lam kho & nhiét 46 80°C trong chan khong
qua dém dé tao ra mudi néu & tiéu d& (20,5g, 94%) & dang chét rén dugce x4c dinh trong

ban md ta nay 13 dang thi hinh B ctia mudi nay.

Quy trinh 2: Cho axit metan sulfonic (0,893g, 9,11mmol) dudi dang dung dich
trong axeton (4,55ml) vao dung dich di dugc khudy chira N-[2-[2-
dimetylaminoetyl(metyl)amino]-4-metoxy-5-[[4-(1-metylindol-3-yl)pyrimidin-2-
ylJamino]phenyl]prop-2-enamit (Vi du 28, 5g, 9,1 1mmol) trong axeton (45,5ml) va nude
(4,55ml) & nhiét d 50°C. Khudy hdn hop thu dugc ndy trong thoi gian 1,5 gid. Chét rin
thu dugc duoc thu gom béng cach loc va lam kho6 & nhiét d6 80°C trong chan khong qua
dém dé tao ra mudi néu & tiéu dé (4,.9g, 94%) ¢ dang chét ran dugc xac dinh trong ban mo6

ta ndy dang thu hinh B ctia mudi ndy;

"H NMR (axeton-d°): 2,72 (3H, s), 2,96 (3H, s), 3,01 (6H, s), 3,58 (3H, 1), 3,87-
3,90 (7H, m), 5,76 (1H, dd), 6,38-6,53 (2H, m), 7,12 (1H, t), 7,20 (1H, t), 7,29 (1H, s),
7,40 (2H, 1), 8,07-8,16 (3H, m), 8,56 (1H, s), 9,30 (1H, s), 9,60 (1H, s), 9,66 (1H, s ); m/z:
ES" MH" 500,26.

Quy trinh 3: dang thu hinh A ctia mudi N-(2- {2-dimetylaminoetyl-metylamino }-
4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit mesylat
dugc didu ché theo cach twong tu nhur d4 néu trén & quy mod ~50mg, chi khac 12 axetonitril
duge dung 1am dung méi. Cu thé, ~9,6mg axit metansulfonic dugc hoa tan trong thé tich
t6i thidu axetonitril. ~50mg N-(2- {2-dimetylamino-etyl-metylamino }-4-metoxy-5- {[4-(1-
metylindol-3-yl)pyrimidin-2-yl]Jamino } phenyl)-prop-2-enamit cling duwoc hoa tan vao mot
thé ticp t81 thiéu axetonitril va sau dé dung dich thu dugc dugc cho vao dung dich axit
metansulfonic ndy. Tao ra chét rén khi bd sung. Chét rin nay duoc thu gom bang cach loc
va dugc lam kho bfmg khong khi va sau dé dugc phén tich. Chét rin cu thé nay dugc tao

ra trong thi nghiém nay dugc goi 1a dang thi hinh A ctia mudi nay.

Vi du 29: N-(5-{[5-xyano-4-(1-metylindol-3-yl)pyrimidin-2-yl]amino }-2- {2-

dimetylaminoetyl-metylamino }-4-metoxyphenyl)prop-2-enamit
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Cho dung dich acryloyl clorua (0,035ml, 0,44mmol) trong CH,Cl, (1ml) vao hén
hop gdm 2- {[5-amino-4-(2-dimetylaminoetyl-metylamino)-2-metoxyphenyl]-amino } -4-
(1-metylindol-3-yl)pyrimidin-5-carbonitril (hop chat trung gian 102, 171mg, 0,36mmol)
va DIPEA (0,120ml, 0,73mmol) trong CH,Cl, (3ml) & nhiét 6 0°C, sau d6 khudy hdn
hop nay & nhiét dd 0°C trong thoi gian 1 gid. Tiép theo pha lodng hdn hop nay bing
CH,Cl,, rtra hai 14n bing NaHCO; b3o hoa, va sau d6 1a nudc, tiép theo 1am kho (MgSO,)
va c6 trong chan khong. Tinh ché bang FCC, véi rira giai bing 0-5% amoniac hoa tan
trong metanol trong CH,Cl; tao ra hop chit néu & d& muc nay (68mg, 36%) dudi dang

chat ran mau vang;

"H NMR: (100°C) 2,22 (6H, s), 2,40 (2H, 1), 2,76 (3H, s), 2,98 (2H, t), 3,77 (3H,
s), 3,90 (3H, s), 5,69 (1H, dd), 6,17 (1H, dd), 6,40 (1H, dd), 7,02-7,06 (2H, m), 7,21-7,25
(1H, m), 7,49 (1H, d), 8,23 (1H, d), 8,45 (1H, s), 8,47 (1H, s), 8,63 (1H, s), 8,86 (1H, s),
9,59 (1H, s); m/z: ES" MH" 525,32.

Vi du 30: N-(2-{(3R)-3-dimetylaminopyrolidin-1-yl}-4-metoxy-5- {[4-(1-metylindol-3-
yl)pyrimidin-2-yl]amino} phenyl)prop-2-enamit

Cho tirng giot dung dich acryloyl clorua (53,4mg, 0,59mmol) trong CH,Cl, (1ml)
vao hdn hgp duge khudy cta 4-[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxy-N-[4-(1-
metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop chat trung gian 103, 270mg,
0,59mmol) va DIPEA (0,112ml, 0,65mmol) trong CH,Cl, (10ml), chét nay duoc 1am
ngudi trong bé da/nudc. Khudy hdn hop nay trong thoi gian 1,5 gid va sau d6 pha lodng
béng CH,Cl, (25ml) va rira bang NaHCO5 bdo hoa (50ml). Cc nudce rira dang nuée duge
chiét bing CH,Cl, (2 x 25ml). Dung dich hiru co hdn hop sau d6 duge 1am kho (MgSO,)
va ¢0 trong chan khong. Tinh ché bang FCC, véi rira giai bang 0-4% 7N amoniac hoa tan
trong metanol trong CH,Cl, tao ra hop chit néu & dé muc ndy & dang hdn hop cling véi
* chét 1iéu duoc diaxylat héa. Chét lidu nay duoc hoa tan trong CH,Cl, va nghién thanh bot
bang dietyl ete. Gom chét két tiia thu duoc bing cach loc, rira bing dietyl ete (10ml) va
1am kho trong khong khi dé tao ra san phdm khéng tinh khiét (120mg) dudi dang chét rén
mau vang. Chét rin nay dugc tinh ché bing qu4 trinh két tinh tir CH;CN dé tao ra hop

chét néu & d& muc nay (47mg, 0,092mmol, 16%) dudi dang chat rdn mau vang. T4t ca
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phan con lai duoc gop lai, ¢d trong chin khong va két tinh tir CH;CN dé tao ra mé thi hai
cua hop chét néu & d& muc nay (26mg, 0,051mmol, 9%) dudi dang chét rin mau vang.

Hiéu suét téng ctia hop chit néu & tidu dé = 73mg, 24%;

'H NMR: (CDCls) 1,87-1,99 (1H, m), 2,11-2,24 (1H, m), 2,30 (6H, s), 2,83-2,95
(1H, m), 3-3,19 (4H, m), 3,88 (3H, s), 3,99 (3H, s), 5,75 (1H, dd), 6,34 (1H, dd), 6,44
(1H, dd), 6,79 (1H, s), 7,20 (1H, d), 7,23-7,32 (2H, m) bi che khut mot phan bdi boi dinh
CDCl;, 7,37-7,42 (1H, m), 7,67 (1H, s), 8,08 (1H, d), 8,38 (1H, d), 8,46 (1H, s), 9,00 (1H,
s), 9,71 (1H, s); m/z: ES" MH" 512,26.

Vi du 31: N-{5-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-4-metoxy-2-
[metyl-(2—morpholin-4-ylety1)amino']pheny1} prop-2-enamit

Cho ting giot acryloyl clorua (0,413ml, 1M trong THF, 0,41mmol) vao huyén
phu chira N’ -(5-clo-4-pyrazolo[1 ,5-a]pyridin—3-ylpyrimidin—2-y1)-S-metoxy-NI -metyl-NJ-
(2-morpholin-4-yletyl)benzen-1,2,4-triamin (hgp chit trung gian 105, 298mg, 0,59mmol)
va DIPEA (0,153ml, 0,88mmol) trong THF (5ml) & nhiét do -10°C trong khoang thdi
gian 2 phit duéi khi N,. Khudy hdn hop nay & nhiét d6 0°C trong thoi gian 10 phut va sau
d6 1am 4m dén nhiét d6 phong trong thoi gian 20 phut. Hon hop nay duoc 1am lanh tiép
xuéng nhiét 6 -10°C va cho phan acryloyl clorua nita (0,103ml, 1M trong THF,
0,103mmol) vao timg giot. Huyén phu dic nay dugc khudy & nhiét do 0°C trong 10 phut
nita, sau d6 1am 4m dén nhiét 6 phong trong thoi gian 20 phut. Sau d(’), ¢ hdn hop nay
trong chan khéng va hoa tan phan con lai trong CH,Cl, (5ml). Dung dich nay dugc rtta
bang NaHCO; bdo hoa (2ml), 1am kho (MgSO4) va cd trong chan khong. Tinh ché bing
FCC, vai rtra giai béng 1,5-7% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra
gébm. Gém nay dugc hoa tan trong EtOAc (1ml), va cho dietyl ete (~1ml) vao cho dén khi
tach ra thanh dau. Sau d6 khudy hdn hop nay trong thdi gian 3 ngdy, loc va chéit rén gom
dugc duge 1am kho bing cach hut dé tao ra hop chét néu & d& muc nay (193mg, 59%)

dudi dang chét rin & dang tinh thé nhu kem;

'H NMR: 2,29-2,38 (4H, m), 2,41 (2H, 1), 2,74 (3H, s), 3,03 (2H, 1), 3,49-3 61
(4H, m), 3,78 (3H, s), 5,72 (1H, d), 6,18 (1H, m), 6,60 (1H, m), 7,00 (1H, s), 7,10 (1H,
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m), 7,27-7,38 (1H, m), 8,25 (1H, s), 8,40 (2H, m), 8,65 (1H, s), 8,82 (1H, d), 8,95 (1H, s),
9,28 (1H, s); m/z: ES" MH" 563.

Vi du 32: N-(5-{[5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-ylJamino } -4-metoxy-2-
{metyl-[2-(4-metylpiperazin-1-yl)etyl Jamino } phenyl)prop-2-enamit

Cho timg giot dung dich acryloyl clorua (0,028ml, 0,35mmol) trong CH,Cl,
(1ml) vao hdn hop duoc khudy cua N’ -(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-
yl)-5 -metoxy-NI -metyl-NI -[2-(4-metylpiperazin-1-yl)etyl ]benzen- 1,2 4-triamin (hop chét
trung gian 107, 0,174g, 0,33mmol) trong CH,Cl, (2,5ml) dudi khi N,. Sau d9, khuéy hén
hop nay & nhiét d¢ trong phong trong thdi gian 1 gid va tiép theo pha lodng bang CH,Cl,
(25ml). Dung dich nay duoc rira bing NaHCO; b3o hoa (25ml) va dung dich nra dang
nuée duoc chiét béng CH,Cl, (20ml). Dung dich hitu co hdn hop duge 1am kho MgSO0,)
va cd trong chan khong. Tinh ché bang FCC, vdi ria giai bing 0-8% CH;OH trong
CH,Cl, tao ra hgp chét néu & d& muc nay (0,12g, 63%) dudi dang bot mau be;

'H NMR: (CDCl;) 2,31 (3H, s), 2,35-2,6 (10H, m), 2,67 (3H, s), 3,00 (2H, 1),
3,88 (3H, s), 5,64-5,82 (1H, m), 6,31-6,50 (2H, m), 6,79 (1H, s), 6,91 (1H, t), 7,29 (1H, 1),
7,48 (1H, s), 8,47 (1H, s), 8,54 (2H, 1), 8,94 (1H, s), 9,15 (1H, s), 9,38 (1H, s); m/z: ES*
MH" 576,59.

Vi du 33: N-(4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino}-2- {4-
metylpiperazin-1-yl} phenyl)prop-2-enamit

Cho ting giot dung dich acryloyl clorua (58,4mg, 0,64mmol) trong CH,Cl, (1ml)
va0 hén hop gdm 4-metoxy-N "-[4-(1-metylindol-3-yl)pyrimidin-2-yl]-6-(4-
metylpiperazin-1-yl)benzen-1,3-diamin (hop chat trung gian 110, 286mg, 0,64mmol) va
DIPEA (0,134ml, 0,77mmol) trong CH,Cl, (20ml), hdn hop ndy dugc 1am ngudi trong bé
da/muée. Khudy hdn hop nay trong thoi gian 1,5 gid & nhiét dd 0°C. Cho thém DIPEA
vao (30ul) sau d6 cho ting giot phan acryloyl clorua nita (20mg) vao duéi dang dung
dich trong CH,Cl, (1ml). H3n hgp ndy duogc khudy trong 2 gid va sau d6 pha lodng bing
CH,Cl, (50ml). Dung dich nay duoc rira bang dung dich NaHCO; b3o hoa (2x25ml) va
sau d6 hdn hop dich rira dang nuée dugc chiét bang CH,Cl, (2 x 25ml). Dung dich hitu

co hdn hop dugec rira bang nude mudi, 1am kho (MgSO,) va cd trong chan khong. Gom
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thu duge duge nghién bang dietyl ete dé tao ra chét ran, chit rdn nay duoc thu gom bing
cach loc va 1am kho trong chan khong. Tinh ché bang FCC, véi rira giai bang 0-8% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & dé muc nay (55mg,
17%) duéi dang chét rin mau x4m nhat sau khi nghién bang dietyl ete (c6 vai giot

CH3OH),

'H NMR: 2,27 (3H, s), 2,53-2,59 (4H, m), 2,85-2,91 (4H, m), 3,87 (3H, s), 3,91
(3H, s), 5,75 (1H, d), 6,24 (1H, d), 6,67 (1H, dd), 6,89 (1H, s), 7,15-7,28 (3H, m), 7,53
(1H, d), 7,89 (1H, s), 8,28 (1H, d), 8,32 (1H, d), 8,58 (1H, s), 8,81 (1H, 5), 9,07 (1H, s);
m/z: ES"MH" 498,58. '

Vi du 34: N-(5-{[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-yl]amino}-2- {3-

dimetylaminoazetidin-1-yl}-4-metoxyphenyl)prop-2-enamit

Cho tung giot dung dich acryloyl clorua (0,049ml, 0,60mmol) trong CH,Cl,
(0,5ml) vao hdn hop gdm N-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-y1]-4-(3-
dimetylaminoazetidin- 1-yl)-6-metoxybenzen-1,3-diamin (hop chat trung gian 112,
260mg, 0,54mmol) trong CH,Cl, (9ml). Hon hop nay duoc khudy trong thoi gian 1 gid va
sau d6 dugc nap 1én cdt SCX. Cot nay dugce rira béng CH;0H va tiép theo rura giai san
phdm mong muén ra khoi cot bang cach str dung 2M amoniac hoa tan trong metanol. Cac
phan doan thich hop dugc c6 trong chan khong dé tao ra gém mau nau. Tinh ché bing
FCC, v6i rira giai béng 1-10% CH;0H trong CH,Cl, (chtra 1% amoniac dic trong nudc)
tao ra hop chat néu & dé muc nay (214mg, 74%) dudi dang chét rin mau vang sau khi
nghién bang CH;0H (0,5ml) bing cach sir dung bé siéu am trong thoi gian 2 phut;

'H NMR: 2,10 (6H, s), 3,03-3,14 (1H, m), 3,59 (2H, 1), 3,77 (3H, s), 3,90 (3H, s),
3,97 (2H, ), 5,66 (1H, dd), 6,16 (1H, dd), 6,23 (1H, s), 6,46 (1H, dd), 7,12 (1H, t), 7,23
(1H, t), 7,44-7,54 (2H, m), 8,20-8,38 (3H, m), 8,51 (1H, s), 9,21 (1H, s); m/z: ES" MH"
532.
Vi du 35: N-(2-{3-dimetylaminoazetidin-1-yl }-4-metoxy-5- {[5-metyl-4-(1-metylindol-3-
yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit
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Cho tung giot dung dich acryloyl clorua (0,024ml, 0,30mmol) trong CH,Cl,
(1ml) vao dung dich di dugc khudy chira 4-(3-dimetylaminoazetidin-1-yl)-6-metoxy-N-
[5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hgp chét trung gian
114, 130mg, 0,28mmol) trong CH,Cl, (5ml), chit nay duoc 1am ngudi trong bé da/nube
mubi dén nhiét 46 khoang 0°C. Khudy hdn hop nay trong thoi gian 1 gid, sau d6 pha
lodng bing CH,Cl, (50ml) va CH;0H (d& hoa tan hoan toan huyén phii d4 dugc tao ra).
Sau d6, dung dich nay duoc rira bing NaHCO; bdo hoa (100ml) ma da duge pha lodng
bing nude (10ml). Sau d6, chiét dung dich rira dang nuéc bang CH,Cl, (2 x 50ml) va
dung dich hitu co hdn hop duge lam khé (MgSO,) va cb trong chan khong. Tinh ché bé‘mgv
FCC, véi rira giai bang 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra chét
rin mau niu sAm mau. Chét rén nay dugc gia nhiét trong CH;CN va dugé phan tach bing
cach loc chan khong, dé tao ra hop chét néu & dé muc nay (45mg, 31%) duéi dang chét
rin mau nau xam. Dich cai dugc ¢d trong chin khéng va dugc thu nhu 1a mé thir hai cua
hop chit néu & d& muc nay (30mg, 21%) dudi dang chit rin mau nau sdm hon. Hiéu suét

téng ciia hop chét néu & tidu dé = 75mg, 52%;

"H NMR: 2,08 (6H, s), 2,34 (3H, s), 3-3,1 (1H, m), 3,55 (2H, t), 3,83 (3H, s), 3,88
(3H, s), 3,93 (2H, t), 5,65 (1H, dd), 6,15 (1H, dd), 6,24 (1H, s), 6,44 (1H, dd), 7,13 (1H,
t), 7,21 (1H, t), 7,47 (1H, d), 7,66 (1H, s), 7,81 (1H, s), 7,99 (1H, s), 8,17 (1H, s), 8,37
(1H, d), 9,19 (1H, s); m/z: ES" MH" 512,14.

Vi du 36: N-(2-{3-dimetylaminoazetidin-1-yl}-4-metoxy-5-{[4-(1-metylindol-3-
yl)pyrimidin-2-yl]Jamino }phenyl)prop-2-enamit

Cho tung giot dung dich acryloyl clorua (0,044ml, 0,54mmol) trong CH,Cl,
(1ml) vao hdn hop gém 4-(3-dimetylaminoazetidin- 1-yl)-6-metoxy-N-[4-(1-metylindol-3-
yl)pyrimidin-2-yl]benzen-1,3-diamin (hgp chit trung gian 116, 240mg, 0,54mmol) va
DIPEA (0,104ml, 0,60mmol) trong CH,Cl, (5ml), chét ndy dugc 1am ngudi trong bé
dé/nuée. Khudy hdn hop nay trong thoi gian 1 gior va sau d6 rira bang nudc mudi, 1am
kho (Na,SO,) va c6 trong chin khong. Tinh ché bang FCC, véi rira gidi bing 0-2% 7N

amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chat néu & d&& muc nay (38mg,
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14%) dudi dang chit ran mau vang sau khi nghién bang dietyl ete va rira chét rin thu

duoc bﬁng mdt thé tich nho CH;0H;

"H NMR: 2,10 (6H, s), 3,08 (1H, t), 3,56 (2H, 1), 3,86 (3H, s), 3,89 (3H, s), 3,96
(2H, 1), 5,69 (1H, dd), 6,18-6,29 (2H, m), 6,52 (1H, dd), 7,14 (1H, d), 7,17-7,28 (2H, m),
7,51 (1H, d), 7,75 (1H, s), 7,98 (1H, s), 8,26 (1H, d), 8,34 (2H, d), 9,29 (1H, s); m/z: ES"
MH" 498,44,

Vi du 37: N-(5-{[5-clo-4-(1H-indol-3-yl)pyrimidin-2-ylJamino }-2- {3-

dimetylaminoazetidin-1-yl}-4-metoxyphenyl)prop-2-enamit

Cho tung giot dung dich acryloyl clorua (0,057ml, 0,70mmol) trong CH,Cl,
(1ml) vao dung dich d& duoc khudy chira N-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl1]-4-(3-
dimetylaminoazetidin- 1-yl)-6-metoxybenzen-1,3-diamin (hop chét trung gian 118,
310mg, 0,67mmol) va DIPEA (0,127ml, 0,73mmol) trong CH,Cl, (40ml), chit nay dugc
1am ngudi trong bé da/nuée xudng nhiét d6 0°C. Khudy hdn hop nay mot 14t trong bé
da/nudc trong thoi gian 1 gidr va sau d6 lam 4m dén nhiét do phong Sau d6, hén hop nay
duoc gitt & nhiét d§ trong phong trong thdi gian 18 gid, va sau d6 pha loing bang CH,Cl,
(100ml). Sau d6, dung dich nay dugc rira bang NaHCO; bo hoa (200ml) va dung dich
rira dang nuéc duge chiét bang CH,Cl, (2 x 100ml). Dung dich hiru co hdn hop duge 1am
kh6 (MgSOy,) va cd trong chan khong. Tinh ché bing FCC, véi rira giai bing 0-5% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu ¢ d& muyc nay c6 1an tap
chét (172mg, 50%) dudi dang chét rin mau vang nhat. 120mg chét liéu nay dugc tinh ché
bang qua trinh két tinh tir CH;CN @ tao ra hop chét néu ¢ d& muc nay (85mg,
0,164mmol) dudi dang chét rin mau vang ma khong cé d4u hiéu cua tap chét theo phéan
tich NMR. Dich c4i thu duoc tir qué trinh két tinh va phan khong tinh khiét nita tir FCC
(chtra hdn hgp 75:25 ctia san phdm:nguyén lidu) dugc gdp lai, ¢b trong chin khong va
dugc tinh ché bang qua trinh két tinh tir CH;CN dé tao ra thém hop chét néu & d& muc nay

(40mg, 12%) dudi dang chét rin mau niu vang nhat;

'H NMR: 2,09 (6H, s), 3,03-3,12 (1H, m), 3,58 (2H, 1), 3,78 (3H, s), 3,96 (2H, 1),
5,66 (1H, dd), 6,16 (1H, dd), 6,25 (1H, s), 6,46 (1H, dd), 7,07 (1H, ), 7,16 (1H, t), 7,45
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(1H, d), 7,48 (1H, s), 8,24 (1H, 5), 8,27-8,31 (1H, brs), 8,31 (1H, s), 8,46 (1H, d), 9,22
(1H, s), 11,79 (1H, s); m/z: ES" MH" 518,23.

Vi du 38: N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[(3R)-3-
dimetylaminopyrolidin-1-yl]-4-metoxyphenyl } prop-2-enamit

Cho ting giot dung dich cia acryloyl clorua (0,027ml, 0,33mmol) trong CH,Cl,
(1ml) vao hén hop gdbm 2-({5-amino-4-[(3R)-3-(dimetylamin)pyrolidin-1-yl]-2-
metoxyphenyl }amino)-4-(pyrazolo[ 1,5-a]pyridin-3-yl)pyrimidin-5-carbonitril (hop chét
trung gian 120, 155mg, 0,33mmol) va DIPEA (0,063ml, 0,36mmol) trong CH,Cl, (10ml),
chit nay duoc 1am ngudi trong bé da/nude. Khudy hdn hop nay trong thoi gian 2 gio va
sau d6 rira bing nuéc mudi, 1am kho (Na,SOy) va co trong chan khong. Tinh ché bang
FCC, v6i rira giai b'fmg 2% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra bot.
Co dic tir hdn hop gdm CH;0H/CH,CI, tao ra chit rén, chét rin nay duoc nghién trong
dietyl ete va gom bang cach loc dé tao ra hop chét néu & dé muc nay (95mg, 55%) dudi

dang chat rin mau vang;

'H NMR: (100°C) 1,82 (1H, dq), 2,08 (1H, ddd), 2,22 (6H, s), 2,8-2,89 (1H, m),
3,19-3,45 (4H, m), 3,78 (3H, s), 5,63 (1H, dd), 6,16 (1H, dd), 6,44 (1H, dd), 6,61 (1H, s),
7,12 (1H, td), 7,34-7,46 (1H, m), 7,54 (1H, s), 8,33 (1H, d), 8,64 (1H, s), 8,77 (1H, d),
8,90 (2H, s), 8,96 (1H, s); m/z: ES" MH" 524,57.

Vi du 39: N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[2-

dimetylaminoetyl-metylamino]-4-metoxyphenyl } prop-2-enamit

Cho ting giot dung dich acryloyl clorua (0,087ml, 1M, THF, 0,09mmol) vao hdn
hop gdm 2-{[5-amino-4-(2-dimetylaminoetyl-metylamino)-2-metoxyphenyl]-amino } -4-
pyrazolo[1,5-alpyridin-3-ylpyrimidin-5-carbonitril (hop chat trung gian 121, 0,036g,
0,08mmol) va DIPEA (0,017ml, 0,09mmol) trong THF (5ml), hdn hop nay duoc lam
ngudi xudng 0°C. Khudy hén hop nay & nhiét do 0°C trong thoi gian 3 gio, sau d6 ¢d
trong chan khong. Tinh ché bing FCC, véi rira giai bing 0-20% CH;O0H trong CH,Cl,
cho san phim thé dudng nhu ¢6 chira mudi hydroclorua ctia DIPEA. Chét lidu nay dugc

hoa tan trong CH,Cl, (10ml) va dugc khudy ctng véi dung dich NaHCO; bdo hoa (10ml).
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Céc pha dugc tach riéng va dung dich hitu co nay duoc ¢ trong chan khong d tao ra hop

chat néu & dé& muc nay (24mg, 60%) dudi dang gdm mau vang;

"H NMR: (CDCl5) 2,22 (6H, s), 2,26 (2H, dd), 2,67 (3H, d), 2,77-2,86 (2H, m),
3,81 (3H, s), 5,61 (1H, dd), 6,16-6,35 (2H, m), 6,76 (1H, s), 6,88 (1H, d), 7,23 (1H, s),
7,65 (1H, s), 8,50 (2H, dd), 8,59 (1H, s), 9,02 (1H, s), 9,28 (1H, s), 10,08 (1H, s); m/z:
ES"MH" 512,29.

Vi du 40: N-{5-[(5-xyano-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]-2-[3-

dimetylaminoazetidin-1-yl]-4-metoxyphenyl } prop-2-enamit

Cho tung giot dung dich acryloyl clorua (0,025ml, 0,31mmol) trong CH,Cl,
(1ml) vao dung dich di dugc khudy chira 2- {[5-amino-4-(3-dimetylaminoazetidin-1-yl)-
2-metoxyphenyl]amino }-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-5-carbonitril (hop chét
trung gian 122, 136mg, 0,30mmol) trong CH,Cl, (15ml), hdn hop nay duoc 1am ngudi

“trong bé nude d4 xudng nhiét d6 khoang 0°C. Khudy hdn hop ndy trong thoi gian 1 gio,

va sau d6 pha lodng bing CH,Cl, (50ml) va metanol (¢ hoa tan hoan toan huyén pht).
Tiép theo, rira dung dich niy bang NaHCO; b3o hoa (100ml) ma d3 dugc pha loing biang
nude (10ml). Sau d6, chiét dung dich rira dang nudce nay bang CH,Cl, (2 x 50ml) va dung
dich hitu co hdn hop duge 1am khé (MgSO,) va ¢ trong chan khong. Tinh ché bang
FCC, véi rira gidi béng 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp
chét néu & d& muc nay (136mg, 89%) dudi dang chét rin mau vang;

"H NMR: 2,10 (6H, s), 3,05-3,13 (1H, m), 3,62 (2H, 1), 3,74 (3H, s), 4,00 (2H, s),
5,67 (1H, d), 6,17 (1H, d), 6,27 (1H, s), 6,45 (1H, dd), 7,16 (1H, brs), 7,25 (1H, s), 7,42
(1H, brs), 7,95 (1H, br s), 8,68 (1H, s), 8,87 (1H, brs), 8,91 (1H, s), 9,28 (1H, s), 9,32
(1H, brs); m/z: ES" MH" 510,18.
Vidu 41: N-(2-{(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,4-b]pyrol-1-yl }-4-
metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit

Cho tung giot acryloyl clorua (41,3mg, 0,46mmol) trong THF (1ml) vao dung
dich da duoc khqu chura 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,4-
b]lpyrol-1-yl]-6-metoxy-N-[4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop
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chét trung gian 123, 195mg, 0,42mmol) trong THF (3ml), dugc lam lanh trong bé
d4/metanol dén nhiét d6 vao khoang -15°C. Khi bd sung tir tir acryloyl clorua tao ra chét
két tia ngay 1ap tire. Khudy hdn hop nay trong thoi gian 1 gior ddng thdi 1am 4m dan dén
nhiét 9 0°C. Tiép theo pha lodng hdn hop nay biang CH,Cl, (50ml) va rira bang NaHCO;
bdo hoa (50ml). Dung dich nudce thu duge duoc chiét bing CH,Cl, (2 x 25ml). Dung dich
hitu co hdn hop duge 1am kho (MgS04) va ¢ dic trén silic dioxit. Tinh ché bang FCC,
vé6i rira giai bang 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra san phim
chét rn tho sau khi ¢6 dic cc phan doan thich hop trong chan khong. Chét rin nay duoc
hoa tan trong mot lugng t8i thidu CH,Cl, néng va dugc nghién thanh bdt br?mg dietyl ete

dé tao ra hop chat néu Y dé muc nay (115mg, 53%) dudi dang chat rdn mau tring;

"H NMR (CDCl5) 1,77-1,96 (2H, m), 2,15-2,26 (1H, m), 2,29 (3H, s), 2,26-2,37
(1H, m), 2,73 (1H, d), 2,80 (1H, d), 2,83-2,90 (1H, m), 2,95 (1H, td), 3,21 (1H, 1), 3,57-
3,68 (1H, m), 3,88 (3H, s), 4,00 (3H, s), 5,68-5,74 (1H, m), 6,45 (2H, d), 6,81 (1H, s),
7,20 (1H, d), 7,23-7,31 (2H, m) bi che khut mot phin dudi tin hiéu CDCls, 7,37-7,43
(1H, m), 7,71 (1H, s), 8,02-8,10 (1H, m), 8,38 (1H, d), 9,09 (1H, s), 9,46 (1H, s), 9,85
(1H, s); m/z: ES" MH" 524,25.

Vi du 42: N-(2-{2-dimetylaminoetyl-metylamino }-4-metoxy-5-{[4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit

Cho ting giot dung dich acryloyl clorua (0,354ml, 4,35mmol) trong CH,Cl,
(5ml) vao hén hop gdm N 1-(2-dimetylaminoetyl)-5 -metoxy-N l-me’tyl-N4 -[4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-ylJbenzen-1,2,4-triamin (hop chét
trung gian 125, 1,9g, 4,35mmol) trong CH,Cl, (100ml), chat nay duoc 1am ngudi trong bé
da/nude. Khudy hdn hop thu duoc nay trong thoi gian 1 gidr va sau d6 rira bing NaHCO;
bao hoa. Dung dich hitu co thu dugc dugc lam khd (Na,SO,4) va ¢d trong chan khong. |
Tinh ché bang FCC, véi rira giai bang 1,5% 7N amoniac hoa tan trong metanol trong
CH,Cl, tao ra hop chét néu & d& muc nay (1,069g, 50%) duéi dang chét dau chat nay két
tinh khi dtmg yén d tao ra chit rén & dang tinh thé nhu kem. M6t sé phan doan sau tir

FCC c6 mau nau dugc c6 dic va dugc sac ky lai de tao ra thém hop chat néu & dé muc
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ndy (334mg, 16%) dudi dang ddu mau nau xam chét nay két tinh khi déng yén dé tao ra
chét rén & dang tinh thé mau nau vang nhat. Hiéu sudt tong: 1,403 g, 66%;

'H NMR: 1,69-1,77 (2H, m), 1,88-1,97 (2H, m), 2,21 (6H, s), 2,29 (2H, 1), 2,71
(3H, s), 2,88 (2H, 1), 3,02 (2H, t), 3,84 (3H, s), 4,09 (2H, t), 5,74 (1H, dd), 6,24 (1H, dd),
6,40 (1H, dd), 6,97-7,02 (2H, m), 7,87 (1H, s), 8,13 (1H, s), 8,31 (1H, d), 8,85 (1H, s),
10,08 (1H, s); m/z: ES" MH" 491,34.

Vidu 43: N-(2-{(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,4-b]pyrol-1-yl}-4-
metoxy-5-{[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-
yl]amino } phenyl)prop-2-enamit

Cho tung giot dung dich acryloyl clorua (26mg, 0,29mmol) trong THF (1ml) vao
dung dich di dugc khudy chta 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,4-
b]pyrol-1-yl]-6-metoxy-N-[4-(4,5,6,7-tetrahydropyrazolo[1,5-aJpyridin-3-yl)pyrimidin-2-
yl]benzen-1,3-diamin (hop chét trung gian 132, 120mg, 0,26mmol) trong THF (3ml), chit
nay duoc 1am ngudi trong bé da/metanol xudng nhiét d9 khoang 15°C. Khudy hén hop
nay trong thoi gian 1 gid, tir tir 1am 4m dén nhiét d6 0°C. Tiép theo pha loing hdn hop
nay bang CH,Cl, (50ml) va rira bing NaHCO; b3o hoa (50ml). Dung dich rira nude thu
duge duoc chiét tiép bang CH,Cl, (2 x 25ml) va dung dich hitu co hdn hop sau dé duoc
1am kho (MgSO,) va cb trong chin khong trén silic dioxit. Viéc tinh ché mot phan duoc
thuc hién bang FCC, véi rira giai bang 0-5% 7N amoniac hoa tan trong metanol trong
CH,Cl, va san phdm khéng tinh khiét chtra cdc phan doan dugc két hop va cb trong chan
khong. Tinh ché biang FCC, vdi rira giai bing 0-2% 7N amoniac hoa tan trong metanol
trong CH,Cl, va sau d6 vdi rua giai bﬁng 0-3% CH;0H trong CH,Cl, tao ra hop chit néu
& d& muc nay (19mg, 14%) duéi dang bot nhu kem;

'HNMR (CDCIQ: 1,82-1,97 (4H, m), 2,00-2,06 (2H, m), 2,13-2,24 (1H, s), 2,25-
2,39 (1H, m), 2,29 (3H, s), 2,67-2,98 (4H, m), 3,17-3,26 (3H, m), 3,66 (1H, br s), 3,86
(3H, s), 4,18 (2H, t), 5,64-5,71 (1H, m), 6,30-6,47 (2H, m), 6,78 (1H, s), 6,81 (1H, d),
7,44 (1H, 5), 8,06 (1H, ), 8,34 (1H, d), 9,24 (1H, 5), 9,40 (1H, s); m/z: ES" MH" 515,15.
Vi du 44: N-(2-{(3R)-3-dimetylaminopyrolidin-1-yl }-4-metoxy-5-{[4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]Jamino }phenyl)prop-2-enamit
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- Cho tumg giot dung dich acryloyl clorua (32mg, 0,36mmol) trong CH,Cl, (1ml)
vao dung dich d3 duoc khudy chira 4-[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxy-N-
[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop
chét trung gian 134, 152mg, 0,34mmol) trong CH,Cl, (15ml), chat nay dugc 1am ngudi
trong bé d4/nudc. Khudy dung dich nay trong 10 phit ddng thdi duoc 1am lanh bing bé
da, va sau 46 dugc lam 4m dén nhiét do phong, tiép theo khudy trong thoi gian 1 gidr. Tiép
theo pha loing hdn hop nay bang CH,Cl, va rira bing NaHCO; b3o hoa va sau d6 nude
mudi. Dung dich hitu co nay sau d6 duoc 1am kho (MgS0Oy) va cb trong chan khong. Tinh
ché bang FCC, vdi rira giai bang 0-5% 7N amoniac hoa tan trong metanol trong CH,(Cl,
tao ra san pham thd (100mg) dudi dang chét rin mau be sau khi nghién bing dietyl ete. |
Sau d6 cho thém CH;CN (~3ml) Véo san phdm thd va khudy huyén phu dic thu dugc &
nhiét @6 50°C trong thoi gian 4 gid. Sau khi 1am ngudi xudng nhiét d6 phong, chét rén da
dugce tao huyén phii nay dugc thu gom bing céch loc, rira bing CH;CN va 1am kho &
nhiét do 45°C qua dém dé tao ra hop chit néu & d&& muc ndy (72mg, 42%) dudi dang chét
rin mau vang;

"H NMR: 1,68-1,81 (3H, m), 1,89-1,98 (2H, m), 2,03-2,11 (1H, m), 2,17 (6H, s),
2,66-2,74 (1H, m), 3,00-3,05 (2H, m), 3,13-3,21 (3H, m), 3,31-3,38 (1H, m), 3,86 (3H, s),
4,09 (2H, t), 5,70 (1H, dd), 6,21 (1H, dd), 6,48-6,56 (2H, m), 6,96 (1H, d), 7,72 (1H, s),
8,03 (2H, d), 8,27 (1H, d), 9,30 (1H, s); m/z: ES" MH" 503,67.

Vi du 45: N-(4-metoxy-2-{1-metyl-3,6-dihydro-2 H-pyridin-4-yl}-5-{[4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit

Cho ting giot dung dich acryloyl clorua (30 pl), 0,37mmol) trong CH,Cl, (2ml)
trong thoi gian 5 phut vao 4-metoxy-6-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-N"-[4-
(4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop
chét trung gian 136, 154mg, 0,36mmol) trong CH,Cl, (5ml), chét nay duoc 1am ngudi
trong bé d4/CH;0H. Sau d6 khudy hdn hop nay trong thoi gian 0,5 gid. Tiép theo, pha
loging hén hop nay béng 10% CH3;O0H/ CH,Cl, va dung dich thu dugc dugc rira béng
NaHCO; bio hoa, 1am khd (MgSO4) va sau d6 cb trong chan khong. Tinh ché bang FCC,

v6i rira giai bang 0-10% amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chat néu
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& @ muc ndy (104mg, 60%) dudi dang chét rin mau vang nhat sau khi nghién bang dietyl
ete/heptan;

'H NMR: 1,76-1,84 (2H, m), 1,91-1,98 (2H, m), 2,27 (3H, s), 2,32-2,39 (2H, m),
2,48-2,56 (2H, m), 2,96-2,99 (2H, m), 3,08 (2H, t), 3,90 (3H, s), 4,11 (2H, t), 5,65-5,76
(2H, m), 6,21 (1H, d), 6,49 (1H, dd), 6,84 (1H, s), 7,07 (1H, d), 7,84 (1H, s), 8,10 (1H, s),
8,32-8,37 (2H, m), 9,33 (1H, s); m/z: ES" MH" 486,73.

Vi du 46: N-(2-{3-dimetylaminoazetidin-1-yl}-4-metoxy-5-{[4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-ylJamino } phenyl)prop-2-enamit

Cho tung giot dung dich acryloyl clorua (22,5mg, 0,25mmol) trong CH,Cl, (1ml)
vao dung dich d3 duogc khudy chira 4-(3-dimetylarhinoazetidin-1-yl)-6-metoxy-N— [4-
(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop
chét trung gian 139, 108mg, 0,25mmol) trong CH,Cl, (12ml), chét nay dugc 1am ngudi
trong bé da/nude. Khudy dung dich nay trong 10 phut ddng thoi dugc 1am lanh bang bé,
sau d6 1am 4m dén nhiét do phong va tiép theo khudy trong thdi gian 1 gio. Tiép theo pha
loang hdn hop nay b%mg CH,Cl, varta b%lng NaHCO; bao hoa, nudc mudi va sau d6 1am
kho (MgSOy). Tinh ché bang FCC, v&i rira giai bang 0-5% 7N amoniac hoa tan trong-
metanol trong CH,Cl, tao ra hop chit néu & dé muc nay (56mg, 46%) dudi dang chét rin
méui néu sau khi nghién bang dietyl ete;

'H NMR: 1,75-1,82 (2H, m), 1,90-1,97 (2H, m), 2,08 (6H, s), 2,98-3,09 (3H, m),
3,54 (2H, t), 3,85 (3H, s), 3,93 (2H, t), 4,09 (2H, 1), 5,69 (1H, dd), 6,18-6,25 (2H, m), 6,49
(1H, dd), 6,95 (1H, d), 7,70 (1H, s), 7,89 (1H, s), 8,03 (1H, s), 8,26 (1H, d), 9,24 (1H, s);
m/z: BS" MH" 489,63.
Vi du 47: N-(4-metoxy-2-{8-metyl-2,8-diazaspiro[3.4]octan-2-yl}-5- {[4-(4,5,6,7-

tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit

Cho tung giot dung dich acryloyl clorua (42 pl), 0,52mmol) trong CH,Cl, (1ml)
vao 4-metoxy-6-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-N"-[4-(4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop chét trung
gian 141, 240mg, 0,52mmol) va DIPEA (0,099ml, 0,57mmol) trong CH,Cl, (10ml), chat
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nay duoc 1am ngudi trong bé d&/nude. Khudy hén hop niy trong thoi gian 1 gid va sau d6
rira bing nudc mudi, 1am khé (Na,SO4) va cb trong chan khong. Tinh ché bang FCC, véi
rira giai bing 2% 7N amoniac hda tan trong metanol trong CH,Cl, tao ra hop chat néu &

dé muc nay (135mg, 50%) dudi dahg chét rin mau vang sau khi nghién bang CH;CN;

'HNMR: 1,61-1,74 (2H, m), 1,73-1,85 (2H, m), 1,87-1,99 (2H, m), 2,03 (2H, 1),
2,35 (3H, s), 2,61 (2H, t), 3,01 (2H, t), 3,60 (2H, d), 3,84 (3H, s), 3,89 (2H, d), 4,09 (2H,
t), 5,70 (1H, d), 6,14-6,30 (2H, m), 6,47 (1H, dd), 6,95 (1H, d), 7,73 (1H, s), 7,83 (1H, s),
8,05 (1H, s), 8,26 (1H, d), 9,26 (1H, s); m/z: ES" MH" 515,7.

Vi du 48: N-(4-metoxy-2-{1-metyl-3,6-dihydro-2 H-pyridin-4-yl }-5- {[4-(1-metylindo]-3-
yl)pyrimidin-2-ylJamino }phenyl)prop-2-enamit

Cho ting giot dung dich acryloyl clorua (37 pl), 0,45mmol) trong CH,Cl,
(2,32ml) trong thoi gian 5 phut vao 4-metoxy-6-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-
N'-[4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop chét trung gian 143,
189mg, 0,43mmol) trong CH,Cl, (5,8ml), chét ndy dugc lam ngudi trong bé d4/CH;0H.
Khudy hdn hop nay trong thdi gian 0,5 gid va sau d6 pha lodng bang 10%
CH;0H/CH,Cl,. Dung dich thu dugc dugc rira béng NaHCOj; bao hoa, lam khé (MgSO,)
va ¢0 trong chan khong. Tinh ché bing FCC, véi rira giai bing 0-20% CH;0H trong
CH,(l, tao ra hop chét néu & d muc nay (67mg, 32%) dudi dang chét rin mau vang nhat
sau khi nghién bang dietyl ete;

"H NMR: 2,29 (3H, s), 2,36-2,41 (2H, m), 2,53-2,58 (2H, m), 2,98-3,02 (2H, m),
3,90 (3H, s), 3,91 (3H, s), 5,69-5,73 (2H, m), 6,22 (1H, dd), 6,52 (1H, dd), 6,86 (1H, s),
7,20-7,28 (3H, m), 7,52-7,55 (1H, m), 7,88 (1H, s), 8,33-8,37 (2H, m), 8,43 (1H, s), 8,45
(1H, s), 9,34 (1H, s); m/z: ES" MH" 495,70.

Vi du 49: N-(4-metoxy-2-{8-metyl-2,8-diazaspiro[3.4]octan-2-yl1}-5-{[4-(1-metylindol-3-
yl)pyrimidin-2-yl]amino } phenyl)prop-2-enamit

Cho timg giot dung dich acryloyl clorua (24 pl), 0,30mmol) trong CH,Cl, (1ml)
vao 4-metoxy-6-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-N"-[4-(1-metylindol-3-
yl)pyrimidin-2-yl]benzen-1,3-diamin (hop chét trung gian 146, 140mg, 0,30mmol) va
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DIPEA (57ul), 0,33mmol) trong CH,Cl, (10ml), chit nay dugc 1am ngudi trong bé
da/nude. Khudy hdn hop nay trong thoi gian 1 gior va sau d6 rira bing nudc mubi, 1am
kho (Na,SO,) va co trong chan khong. Tinh ché bang FCC, vdi rira giai bang 2% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chat néu & & muc nay (43mg,

28%) dudi dang chat rén mau be sau khi nghién bing CH;CN;

'"H NMR: 1,63-1,76 (2H, m), 2,00-2,10 (2H, m), 2,38 (3H, 5), 2,63 (2H, 1), 3,64
(2H, d), 3,86 (3H, s), 3,89 3H, s), 3,93 (2H, d), 5,70 (1H, dd), 6,21 (1H, dd), 6,26 (1H, s),
6,50 (1H, dd), 7,13 (1H, d), 7,16-7,29 (2H, m), 7,51 (1H, d), 7,73 (1H, s), 7,93 (1H, 5),
8,26 (1H, d), 8,31-8,39 (2H, m), 9,24 (1H, s); m/z: ES" MH" 524,7.

Vidu 50: N-(2-{(3S)-3-dimetylaminopyrolidin-1-yl }-4-metoxy-5-{[4-(1-metylindol-3-
yl)pyrimidin-2-yl]amino } phenyl)prop-2-enamit

Cho ting giot dung dich acryloyl clorua (1M trong CH,Cl,, 0,36ml, 0,36mmol)
vao dung dich chtra 4-[(3S)-3-dimetylaminopyrolidin-1-yl]-6-metoxy-N-[4-(1-metylindol-
3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hop chit trung gian 148, 183mg, 0,40mmol)
trong CH,Cl, (5ml) & nhiét d6 -10°C trong khoang thdi gian 2 pht trong khi quyén N,.
Khu4y hdn hop thu duoc nay & nhiét do 0°C trong thdi gian 10 phit va sau d6 1am dm dén
nhiét 46 phong trong thoi gian 20 phit. Tiép theo, rira hdn hop nay bang NaHCO; bio
hoa (2ml), 1am khd (MgSO,) va cd trong chan khong. Tinh ché bang FCC, vdi rira giai
bﬁng 3-25% CH;30OH trong CH,Cl, tao ra dau ma sau d6 s& két tinh. Chét rin nay dugc
nghién va rira bang EtOAc (3ml) & tao ra hop chét néu ¢ d& muc nay (67mg, 33%) dudi
dang chat rdn mau vang nhat;

"HNMR: 1,77 (1H, m), 2,08 (1H, s), 2,18 (6H, s), 2,72 (1H, m), 3,17 (1H, s),
3,21 (2H, d), 3,32-3,45 (1H, m), 3,87 (3H, s), 3,89 (3H, s), 5,70 (1H, d), 6,22 (1H, d),
6,48-6,58 (1H, m), 6,59 (1H, s), 7,20 (3H, m), 7,51 (1H, d), 7,76 (1H, s), 8,17 (1H, s),
8,28 (1H, d), 8,32 (1H, d), 8,39 (1H, s), 9,33 (1H, s); m/z: ES" MH" 512,7.

Vidu 51: N-{4-metoxy-2-[1-metyl-3,6-dihydro-2 H-pyridin-4-yl]-5-[(4-pyrazolo[1,5-
a]pyridin-3-ylpyrimidin-2-yl)amino]phenyl } prop-2-enamit
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Cho tung giot dung dich acryloyl clorua (20 pl), 0,25mmol) vao 4-metoxy-6-(1-
metyl-3,6-dihydro-2H-pyridin-4-yl)-N"-(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-
yl)benzen-1,3-diamin (hop chat trung gian 150, 180mg, 0,42mmol) v trietylamin (73 pl),
0,53mmol) trong THF‘ (3ml) & nhiét dg -5°C trong khoang thoi gian 1 phit trong khi
quyén N,. Khudy hdn hop thu dugc nay & nhiét do 0°C trong thdi gian 0,25 gid. Phan Gng
ndy dugc dénh gia 12 khong hoan toan nén cho timg giot phan acryloyl clorua nita (10 pl),
0,125mmol) vao va khudy hdn hop nay & nhiét d6 0°C trong 15 phut nita. Sau d6, ¢6 hdn
hop nay trong chan khong va phan cin tao ra duge hoa tan trong CH,Cl, (5ml) ¢6 bd sung
vai giot CH;OH. Dung dich nay dugc rira bang NaHCO5 bdo hoa (2ml), 1am kho
(MgS0,) va dugce loc qua tAm c6 1g silic dioxit, v4i rira giai bang 4:1 CH,Cl,-CH;0H.
Dung mdi rira giai chira san phim mong mudn duge ¢o trong chan khong. Tinh ché bang
FCC, vo6i rira gidi béng 5-20% CH;0H trong CH,Cl, tao ra hop chét néu & dé muc nay
(31mg, 14%) dudi dang chat rin & dang tinh thé nhu kem;

'HNMR: 2,33 (3H, s), 2,40 (2H, s), 2,57 (2H, d), 3,03 (2H, s), 3,89 (3H, s), 5,70
(2H, m), 6,17 (1H, m), 6,46 (1H, m), 6,88 (1H, s), 7,09 (1H, 1), 7,32 (1H, d), 7,47 (1H, t),
8,12 (1H, s), 8,21 (1H, s), 8,39 (1H, d), 8,51 (1H, d), 8,81 (2H, m), 9,36 (1H, s); m/z: ES*
MH" 482.

Vidu 52: N-{2-[(3R)-3-dimetylaminopyrolidin-1-yl]-4-metoxy-5-[(4-pyrazolo[1,5-
a]pyridin-3-ylpyrimidin-2-yl)aminoJphenyl } prop-2-enamit

Cho tung giot dung dich acryloyl clorua (64 ul), 0,79mmol) trong CH,Cl, (4ml)
trong thoi gian 10 phut vao 4-[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxy-N-(4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin (hop chét trung gian 153,
336mg, 0,76mmol) trong CH,Cl, (11ml), chit ndy dugc 1am ngudi trong bé d&/CH;0H.
Khudy hdn hop nay trong thoi gian 0,5 gid, va sau d6 pha lodng bang 10%
CH;0H/CH,Cl,. Dung dich thu dugc dugc rira bé‘lng NaHCOj; bao hoa, 1am khé (MgSOy)
va cd trong chan khong. Tinh ché bing FCC, véi rira giai bang 0-5% amoniac hoa tan
trong metanol trong CH,Cl, tao ra hop chit néu ¢ d& muyc ndy (296mg, 79%) dudi dang

chét rdn mau da cam sau khi nghién bang dietyl ete;
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'H NMR: 1,70-1,81 (1H, m), 2,05-2,13 (1H, m), 2,18 (6H, s), 2,68-2,76 (1H, m),
3,17-3,27 (3H, m), 3,35-3,42 (1H, m), 3,84 (3H, s), 5,67 (1H, dd), 6,17 (1H, dd), 6,51
(1H, dd), 6,56 (1H, s), 7,05 (1H, dd), 7,21 (1H, d), 7,40-7,45 (1H, m), 7,84 (1H, s), 8,02
(1H, s), 8,30 (1H, d), 8,46 (1H, d), 8,76 (1H, s), 8,78 (1H, d), 9,35 (1H, s); m/z: ES* MH"
499,69.

Vi du 53: N-{2-(3-dimetylaminoazetidin-1-yl)-4-metoxy-5-[(4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-yl)amino]phenyl } prop-2-enamit

Cho tumg giot dung dich acryloyl clorua (49 ul), 0,60mmol) trong CH,Cl,
(2,77ml) trong thoi gian 5 phtt vao 4-(3-dimetylaminoazetidin-1-yl)-6-metoxy-N-(4-
pyrazolo[1,5-alpyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin (hop chét trung gian 156,
246mg, 0,57mmol) trong CH,Cl, (8,3ml), chit nay dugc lam ngudi trong bé d4/CH;OH.
Khudy hdn hop nay trong thoi gian 0,5 gio, sau d6 pha loang béng 10% CH3;OH/CH,Cl,.
Dung dich thu dugc dugc rira bi‘mg NaHCOj3 bdo hoa, 1am khé (MgSO,) va ¢6 trong chin
khong. Tinh ché bang FCC, véi r&é giai bang 0-5% amoniac hoa tan trong metanol trong
CH,Cl, tao ra hop chét néu & d& muc nay (182mg, 66%) dudi dang chét rin mau vang sau

khi nghién bang dietyl ete;

'H NMR: 2,09 (6H, s), 3,04-3,12 (1H, m), 3,55-3,60 (2H, m), 3,83 (3H, s), 3,96
(2H, 1), 5,67 (1H, dd), 6,18 (1H, dd), 6,26 (1H, s), 6,48 (1H, dd), 7,05 (1H, td), 7,20 (1H,
d), 7,41-7,46 (1H, m), 7,71 (1H, s), 8,00 (1H, s), 8,29 (1H, d), 8,43 (1H, br d), 8,75 (1H,
s), 8,77 (1H, d), 9,29 (1H, s); m/z: ES* MH" 485,69.

Vi du 54: N-{2-[2-dimetylaminoetyl-metylamino]-4-metoxy-5-[(4-pyrazolo[1,5-
alpyridin-3-ylpyrimidin-2-yl)amino Jphenyl } prop-2-enamit

Cho tirng giot dung dich acryloyl clorua (63 pl), 0,78mmol) trong CH,Cl,
(3,60ml) trong thdi gian 5 phut vao N’-(2-dimetylaminoetyl)-5-metoxy-N'-metyl-N*-(4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,2,4-triamin (hop cht trung gian 158,
320mg, 0,74mmol) trong CH,Cl, (10,8ml), chit nay dugc 1am ngudi trong bé da/CH;OH.
Khudy hdn hop nay trong thoi gian 0,5 gid, va sau do pha lo3ng bang 10%
CH;0H/CH,Cl,. Dung dich thu dugc dugc rira bﬁng NaHCOj; bao hoa, lam khé (MgSOy)

va ¢d trong chan khong. Tinh ché bang FCC, véi rira giai bang 0-5% amoniac hoa tan
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trong metanol trong CH,Cl, tao ra hop chit néu & dé& muc nay (228mg, 63%) dudi dang

chét rin mau hdng x4m sau khi nghién bing dietyl ete;

"H NMR: 2,22 (6H, s), 2,33 (2H, t), 2,74 (3H, s5), 2,91 (2H, 1), 3,82 (3H, 5), 5,73
(1H, dd), 6,19 (1H, dd), 6,41 (1H, dd), 7,02-7,06 (2H, m), 7,25 (1H, d), 7,29-7,34 (1H,
m), 8,17 (1H, s), 8,34 (1H, d), 8,44 (1H, d), 8,75-8,79 (2H, m), 8,82 (1H, s), 10,06 (1H, br
s); m/z: EST MH" 487,72.

Vidu 55: N-[2-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,4-b]pyrol-1-yl]-4-
metoxy-5-[(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino Jphenyl Jprop-2-enamit

Cho trng giot dung dich acryloyl clorua (13mg, 0,14mmol) trong THF (1ml) vao
dung dich da dugc khuéiy chtra 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydropyrolo[3,4-
b]lpyrol-1-yl]-6-metoxy-N-(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,3-
diamin (hop chit trung gian 160, 100mg, 0,13mmol) trong THF (3ml), chét nay dugc 1am
ngudi trong bé d&4/CH;0H dén nhiét d6 vao khoang -15°C. Khudy hdn hop nay trong thoi
gian 1 gid va 1am 4m dén nhiét d6 -0°C. Tiép theo pha losng hdn hop nay bang CH,Cl,
(50ml) va rira dung dich thu dugc bang NaHCO5 bdo hoa (50ml). Dung dich nude nay
dugc chiét tiép bang CH,Cl, (2 x 25ml) va dung dich hitu co hdn hop duogc 1am kho
(MgS0,) va c6 trong chan khong trén silic dioxit. Tinh ché mot phan bang FCC, véi ria
giai bang 0-3,5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra mét phin hop
chét néu & d& muc nay. Tinh ché thém bang FCC, véi rira giai bang 0- 1,5% 7N amoniac
hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & d& muc nay (33mg, 49%) dudi
dang chét rén mau vang;

"HNMR: 1,77 (1H, s), 1,94-2,15 (1H, m), 2,10 (3H, s), 2,29 (1H, d), 2,39-2,48
(1H, m), 2,87 (1H, s), 3,11-3,20 (1H, m), 3,33-3,42 (2H, m), 3,81 (3H, s), 4,26-4,34 (1H,
m), 5,68 (1H, dd), 6,18 (1H, dd), 6,53 (1H, dd), 6,67 (1H, s), 7,04 (1H, td), 7,21 (1H, d),
7,36-7,43 (1H, m), 8,03 (1H, s), 8,08 (1H, s), 8,30 (1H, d), 8,42 (1H, d), 8,73-8,79 (2H,
m), 9,41 (1H, s); m/z: ES" MH" 511,16. ’

Vidu 56: N-{4-metoxy-2-[8-metyl-2,8-diazaspiro[3.4]octan-2-yl]-5-[(4-pyrazolo[1,5-
alpyridin-3-ylpyrimidin-2-yl)amino]phenyl } prop-2-enamit
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Cho timg giot dung dich acryloyl clorua (0,766ml, 0,77mmol, 1,0 M trong
CH,Cl,) trong thdi gian 10 phiit vao 4-metoxy-6-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-
N'-(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin (hop chit trung gian
162, 333mg, 0,73mmol) trong CH,Cl, (6ml), chit ndy dugc 1am ngudi trong bé
d4/CH;0H. Hon hop nay sau d6 duoc khudy trong thdi gian 0,5 gid, sau d6 pha lodng
bé‘lng 10% CH3O0H trong CH,Cl,. Dung dich thu dugc dugce rira béng NaHCOj; bao hoa,
1am kho (MgSO,) va ¢ trong chan khong. Tinh ché bing FCC, véi rira giai bang 1-10%
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chat néu & dé muc nay (193mg,

52%) duéi dang chit rin mau be sau khi nghién bing dietyl ete;

"H NMR: 1,69 (2H, dt), 2,03-2,08 (2H, m), 2,38 (3H, s), 2,63‘ (2H, 1), 3,65 (2H,
d), 3,83 (3H, s), 3,94 (2H, d), 5,68 (1H, dd), 6,19 (1H, dd), 6,25 (1H, s), 6,47 (iH, dd),
7,06 (1H, td), 7,19 (1H, d), 7,44 (1H, dd), 7,67 (1H, s), 7,98 (1H, s), 8,29 (1H, d), 8,47
(1H, d), 8,75 (1H, s), 8,78 (1H, d), 9,25 (1H, s); m/z: ES" MH" 511,34.

Vidu 57: N-(2- {(3R)-3-dimetylaminopyrolidin; 1-y1}-5-{[4-(1H-indol-3-yl)pyrimidin-2-
yl]Jamino }-4-metoxyphenyl)prop-2-enamit

Cho turng giot dung dich acryloyl clorua (0,604ml, 1M trong CH,Cl,, 0,60mmol)
vao 4-[(3R)-3-dimetylaminopyrolidin-1-yl]-N-[4-(1H-indol-3-yl)pyrimidin-2-yl]-6-
metoxybenzen-1,3-diamin (hop chét trung gian 164, 268mg, 0,60mmol) trong CH,Cl,
(10ml) va 10ml DMA, hdn hgp nay duogc 1am ngudi xudng -5°C: Khudy hdn hop thu
dugc ndy & nhiét dd -5°C trong thdi gian 1 gid va sau d6 pha logng bang CH,Cl, (100ml).
Dung dich thu dugc duoc rira béng NaHCOj; bao hoa (25ml), nude (25ml), va sau do
nuéc mubi bio hoa (4 x 25ml), va tiép theo c6 trong chin khong. Tinh ché bing FCC, véi
rira giai bang 0-30% CH;OH trong CH,Cl, tao ra hop chét néu & d& muc nay (135mg,
45%) dudi dang chét rin mau be;

"H NMR (CDCl5) 1,98 (1H, s), 2,18 (1H, d), 2,94 (1H, s), 3,11 (4H, d), 3,88 3H,
s), 5,73 (1H, d), 6,40 (2H, d), 6,76 (1H, s), 7,17 (1H, d), 7,22-7,24 (1H, m), 7,41-7,46
(1H, m), 7,62 (1H, s), 8,16 (1H, s), 8,39 (1H, d), 8,45 (1H, s), 8,75 (1H, s), 8,86 (1H, s),
9,56 (1H, s); m/z: ES" MH" 498.
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Vi du 58: N-(2-[3-dimetylaminoazetidin-1-yl]-5-{[4-(1 H-indol-3-yl)pyrimidin-2-
ylJamino}-4-metoxyphenyl)prop-2-enamit

o Cho tirng giot dung dich acryloyl clorua (0,522ml, 1M trong CH,Cl,, 0,52mmol)
vao 4-(3-dimetylaminoazetidin-1-yl)-N-[4-(1 H-indol-3-yl)pyrimidin-2-yl]-6-metoxy-
benzen-1,3-diamin (hop chit trung gian 166, 224mg, 0,52mmol) trong CH,Cl, (10ml) va
sau d6 khudy hdn hop nay & nhiét d6 -5°C trong thoi gian 1 gidr. Tiép theo pha loing hdn
hop nay bang CH,Cl, (100ml), va dung dich thu duoc duoc rira bing NaHCO; bdo hoa
(25ml), nude (25ml), va sau d6 nude mudi bio hoa (25ml) va sau d6 co trong chan khong.
Tinh ché bing FCC, v6i rira gidi bang 0-30% CH;0H trong CH,Cl, tao ra hop chat néu &

dé muc nay (46mg, 18%) dudi dang chét rén mau be;

'H NMR: 2,09 (6H, d), 3,09 (1H, s), 3,56 (2H, t), 3,85 (3H, s), 3,96 (2H, 1), 5,68
(1H, dd), 6,20 (1H, dd), 6,26 (1H, s), 6,50 (1H, dd), 7,14 (2H, dt), 7,18 (1H, t), 7,40-7,46
(1H, m), 7,82 (1H, s), 7,90 (1H, s), 8,23 (1H, d), 8,31 (1H, d), 8,38 (1H, d), 9,34 (1H, s),
11,76 (1H, s); m/z: EST MH" 484.

Vi du 59: N-(2-[2-dimetylaminoetyl-metylamino]-5- {[4-(1 H-indol-3-yl)pyrimidin-2-
ylJamino }-4-metoxyphenyl)prop-2-enamit

H
N
Y
NH, | {
SN N\/_N\
; _ .
NJ\H
0 .

Cho tirng giot dung dich acryloyl clorua (0,584ml, 1M trong CH,Cl,, 0,58mmol)

vao N'-(2-dimetylaminoetyl)-N*-[4-(1 H-indol-3-yl)pyrimidin-2-yl]-5-metoxy-N'-
metylbenzen-1,2,4-triamin (hop chét trung gian 168, 252mg, 0,58mmol) trong CH,Cl,
(10ml) va sau d6 khudy hén hop nay & nhiét 6 -5°C trong thoi gian 1 giod. Tiép theo pha
logng hén hop nay béng CH,Cl, (100ml), va dung dich thu dugc duoc rira b%mg NaHCO;
bdo hoa (25ml), nuée (25ml), va sau d6 nude mudi bio hoa (25ml), va tiép theo ¢6 trong
chan khong. Tinh ché bang FCC, v&i rira giai bing 0-30% CH;OH trong CH,Cl, tao ra

hop chat néu & d&& muc nay (76mg, 27%) dudi dang chét rin mau tring;

-96-



25620

"H NMR (CDCl,) 2,25 (6H, s), 2,27-2,34 (3H, m), 2,69 (3H, s), 2,84-2,94 (2H,
m), 3,87 (3H, s), 5,68 (1H, dd), 6,40 (1H, d), 6,48 (1H, dd), 6,78 (1H, s), 7,03 (1H, d),
7,08-7,20 (2H, m), 7,33 (1H, dd), 7,65 (1H, s), 8,12 (1H, d), 8,26 (1H, d), 8,59 (1H, s),
9,74 (1H, s), 9,97 (1H, s), 10,24 (1H, s); m/z: ES" MH" 486.

Vi du 60: N-(4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-yl]amino }-2-[metyl-(2-

metylaminoetyl)amino Jphenyl)prop-2-enamit

| /N O . SN N
. y T)ki xﬁ;f 1

Khudy dung dich tert-butyl N-[2-[[5-metoxy-4-[[4-(1-metylindol-3-yl)pyrimidin-

N

2-yl]Jamino]-2-(prop-2-enoylamino)phenyl]-metylaminoJetyl ]-N-metylcarbamat (hop chét
trung gian 170, 321mg, 0,55mmol) trong CH,Cl, (10ml) va TFA (2ml) & nhiét d§ phong
trong thoi gian 0,5 gid va sau d6 ¢ trong chan khong. Hoa tan phén con lai trong 10%
CH,;O0H/CH,Cl,. Dung dich thu duoc dugc rira bing NaHCO5 bdo hoa, 1am khd (MgSO,)
va ¢b trong chan khong. Tinh ché bing FCC, véi rira giai bang 0-20% CH;0H trong
CH,Cl, tao ra hop chét néu & & muc nay (110mg, 41%) duéi dang chét rin mau vang

nhat sau khi nghién bang dietyl ete;

"H NMR: 2,35 (3H, s), 2,58-2,62 (2H, m), 2,71 (3H, s), 2,85-2,89 (2H, m), 3,86
(3H, s), 3,92 (3H, s), 5,74 (1H, dd), 6,28 (1H, dd), 6,59 (1H, dd), 6,99 (1H, s), 7,15 (1H,
t), 7,21-7,27 (2H, m), 7,53 (1H, d), 7,87 (1H, s), 8,24 (1H, d), 8,32 (1H, d), 8,66 (1H, s),
9,16 (1H, s), 10,33 (1H, s); m/z: ES" MH" 486,55.

Hop chét trung gian 1: 4-metoxy-6-(1-metyl-3,6-dihydro-2H-pyridin-4-y1)-N'-(5-
metyl-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin

Gia nhiét & nhiét d6 hdi luu hdn hop gébm N-[2-metoxy-4-(1-metyl-3,6-dihydro-
2 H-pyridin-4-yl)-5-nitrophenyl]-5-metyl-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin
(hop chét trung gian 2, 279mg, 0,59mmol), st (198mg, 3,55mmol) va NH,CI (22,16mg,
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0,41mmol) trong etanol (10,5ml) va nudc (3,50ml) trong thoi gian 0,75 gid. Sau 46
NH,CI nita (22,16mg, 0,41mmol) va sét (198mg, 3,55mmol) duoc bd sung vao va gia
nhiét hdn hop nay & nhiét do hdi luu trong 1,5 gio nita. Sau do, hdn hop nay dugce 1am
lanh, loc, va dich loc dugc co trong chan khéng. Tinh ché b'flng FCC, vdi rua giai bﬁng 2-
10% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & dé muc nay
(150mg, 57%) 14 chat rin & dang tinh thé mau be sau khi nghién bang THF va rira chit

ran thu duoc bang dietyl ete;

"H NMR: 2,30 (3H, s), 2,40 (5H, m), 2,59 (2H, t), 3,01 (2H, d), 3,73 (3H, s), 4,27
(2H, s), 5,71 (1H, s), 6,63 (1H, s), 7,10 (1H, m), 7,35-7,49 (2H, m), 7,83 (1H, s), 8,27
(1H, s), 8,50-8,63 (2H, m), 8,81 (1H, d); m/z: ES" MH" 442,

Hop chit trung gian 2: N-[2-metoxy-4-(1-metyl-3,6-dihydro-2H-pyridin-4-yl)-5-
nitro-phenyl]-5-metyl-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Gia nhiét dung dich 3-(2-clo-5-metylpyrimidin-4-yl)pyrazolo[1,5-a]pyridin (hgp
chét trung gian 5, 271mg, 1,00mmol), p-toluen sulphonic monohydrat ctia axit (271mg,
1,43mmol) va 2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-5-nitroanilin (hop chat
trung gian 3, 250mg, 0,95mmol) trong 2-pentanol (12ml) & didu kién héi luu dudi khi N,
trong thoi gian 30 gid. Sau d6, c6 hdn hop nay trong chan khong va hoa tan phan con lai
trong CH;OH. Tinh ché bing phuong phéap séc ky trao dbi ion (cot SCX), vdi rira giai
bang 7M amoniac hoa tan trong metanol, tao ra hop cht néu & d& muc nay (283mg, 63%)
duéi dang bot mau da cam sau khi nghién bing CH;CN. "H NMR: 2,28-2,36 (5H, m),
2,44 (3H, s), 2,60 (2H, t), 3,00 (2H, d), 4,00 (3H, d), 5,64 (1H, s), 6,97 (1H, s), 7,13 (1H,
m), 7,40 (1H, m), 8,27 (1H, s), 8,39 (1H, s), 8,53 (1H, d), 8,61 (1H, s), 8,83 (1H, d), 8,87
(1H, s); m/z: ESS MH" 470.

Hop chét trung gian 3 : 2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-5-
nitroanilin |

H8n hop gdm 4-bromo-2-metoxy-5-nitroanilin (hop chét trung gian 4, 1,112g,
4,5mmol), 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydro-2H-
pyridin (1,004g, 4,50mmol) va K,CO; (2,488g, 18,00mmol) dugc khu4y trong 1,4-dioxan
(20ml) va nudce (5ml). Hon hop ndy dugce suc khi N trong thdi gian 0,25 gid. Sau d6, cho
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thém tetrakis(triphenylphosphin)-paladi(0) (0,052g, 0,05mmol) vao va gia nhiét hdn hop
nay & nhiét d6 hdi luu trong thoi gian 2 gid. Sau d6, hdn hop nay dugc lam lanh, loc va
dich lgc duge cd trong chan khong dé tao ra hdn hop dang nuée. Hon hop ndy dugce hoa
tan trong EtOAc va nude va cic pha duge tach riéng. Dung dich nuéc nay dugc chiét
bang EtOAc. Sau d6 chiét dung dich hiru co hdn hop hai 1an bang 2M HCI (40ml). Dung
dich nuée nay duge kiém hod bing 2M Na,COs (50ml) va chiét bing EtOAc (3 x 40ml).
Dung dich hitu co hén hop dugc 1am kho (MgSO,) va cb trong chan khong. Hoa tan phan
con lai trong hdn hop gdm CH,Cl, va 2N amoniac hoa tan trong metanol (10:1, 10ml) va
dung dich nay dugc loc qua nut bang silic dioxit. Dich loc duoc ¢ trong chan khong dé
tao ra ddu ma sau d6 dugc két tinh. Nghién bing isohexan va dietyl ete (1:1, Sml) va gom
chét ran thu dugc bang cach loc tao ra hop chit néu & d& muc nay (1,093g, 92%) dudi

dang chit rin mau vang & dang tinh thé;

"H NMR: 2,23 (2H, dd), 2,27 (3H, s), 2,53 (2H, 1), 2,93 (2H, d), 3,87 (3H, s), 5,27
(2H, s), 5,42-5,53 (1H, m), 6,65 (1H, s), 7,23 (1H, s); m/z: ES" MH' 264.

Hop chat trung gian 4: 4-bromo-2-metoxy-5-nitroanilin

Tao dung dich 85% axit sulfuric bang cach cho 98% axit sulfuric (13ml) cin than
vao d4 (2g). Cho timg phan guanidin nitrat (1,221g, 10,00mmol) trong khoang thoi gian
10 phut vao hdn hop dugc 1am lanh (0-5°C) cua 4-bromo-2-metoxyanilin (2,020g,
10mmol) trong 85% axit sulfuric (15,68ml, 250,00mmol). Hén hgp mau xanh sdm thu
duoc duogc khudy & nhiét do 0-5°C trong thoi gian 0,75 gio va sau d6 duge rét rt tir tir
vao hén hop dugc khudy k¥ ciia 50% NaOH trong nuéc (40ml) va da (120g). Chét két tia
mau da cam dugc thu gom bang cach loc, rira bang nude (4 x 50ml) va 1am kho trong
khong khi. Chét liéu ndy dugc hoa tan trong dietyl ete (100ml) va duoc loc qua nit bang
silic dioxit. Dung dich thu dugc dugc pha lodng véi isohexan va tinh ché bang qué trinh
két tinh bay hoi tlr dietyl ete/isohexan dé tao ra hop chét néu & d& muc nay (1,821 g, 74%)

dudi dang chét rin mau da cam & dang tinh thé;
"H NMR: 3,90 (3H, s), 5,52 (2H, s), 7,14 (1H, s), 7,32 (1H, s).

Hop chit trung gian 5: 3-(2-clo-5-metylpyrimidin-4-yl)pyrazolo[1,5-a]pyridin
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Cho K,CO; (10,60g, 76,68mmol) vao hdn hop gdm 4-[(E)-2-butoxyetenyl]-2-clo-
5-metylpyrimidin (hop chét trung gian 6, 6,95g, 30,67mmol) va 1-aminopyridini iodua
(9,19g, 41,40mmol) trong DMF (40ml) & nhiét d6 trong phong. Huyén phil mau xanh sim
thu dugce duge khudy & nhiét do trong phong trong thoi gian 3 ngay (tré thanh mau d6
tham) va sau d6 duoc gia nhiét & nhiét d6 110°C trong thdi gian 3 gid. Tiép theo, hdn hop
nay dugc 1am lanh, pha lodng bang EtOAc (100ml) c¢6 thém mdt chit CH,Cl,. Dung dich
nay duge rira bang nude (100ml) va dung dich rira dang nude duoc chiét bang EtOAc
(100ml). Dung dich hitu co hdn hop dugc rira bang nude (4 x 100ml) va nude mudi bao
hoa (50ml), lam 1_(h6 (MgSO,) va cb trong chan khong. Hoa tan phan con lai trong THF
(100ml) va duoc loc qua tdm silic dioxit 30 g. Dung dich di dugc rira giai nay dugc o
trong chan khong va phﬁn con lai dugc rira béng -70°C CH;0H dé tao ra hop chét néu &
dé muc nay (2,223g, 30%) chét rin & dang tinh thé mau be;

"H NMR: 2,53 (3H, s), 7,22 (1H, m), 7,64 (1H, m), 8,53-8,59 (2H, m), 8,70 (1H,
s), 8,90 (1H, d); m/z: ES" MH" 245.

Hop chét trung gian 6: 4-[(E)-2-Butoxyetenyl]-2-clo-5-metylpyrimidin

Diaxetoxypaladi (0,482g, 2,15mmol) dugc thém vao 1am mdt 1an vao hdn hop
gdm 1-(vinyloxy)butan (11,91ml, 92,02mmol), 2,4-diclo-5-metylpyrimidin (5g,
30,67mmol) va trietylamin (4,5 1ml, 32,21mmol) trong polyetylen glycol 200 da loai khi
(25ml) dudi khi N,. Khudy hdn hop thu dugc nay ¢ nhiét d6 80°C trong thdi gian 18 gid.
Sau d6, hdn hop nay duoc 1am lanh va chiét bing dietyl ete (3 x 75ml). Dung dich hitu co
hdn hop duoc 1am kho (MgSO,), pha lodng bang heptan (115ml) va duge loc qua nit
bang silic dioxit 75g, voi rira giai bang 2:1 dietyl ete/heptan, dé tao ra hop chét néu & dé
muc ndy (8,62g, 124%) duéi dang diu thé mau vang, ddu nay duoc sir dung ma khéng
can tinh ché thém;

"HNMR: 0,92 (3H, t), 1,35-1,43 (2H, m), 1,60-1,71 (2H, m), 2,17 (3H, d), 4,06
(2H, 1), 5,93 (1H, d), 7,90 (1H, d), 8,33 (1H, d); m/z: ES" MH" 226.

Hop chét trung gian 7: N' "-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl]-4-metoxy-6-
(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)benzen-1,3-diamin
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NaOH (2M, 1,488ml, 2,98mmol) dugc thém lam mot 14n vao hdn hop gdm N'-{4-
[1-(benzensulfonyl)indol-3-yl]-5-clopyrimidin-2-y1}-4-metoxy-6-(1-metyl-3,6-dihydro-
2H-pyridin-4-yl)benzen-1,3-diamin (hop chét trung gian 8, 283mg, 0,47mmol) trong
CH;O0H (6ml) & nhiét d9 trong phong dudi khi N,. Dung dich thu duge duge khudy & diéu
kién hi luu trong thoi gian 0,5 gid. Sau d6, cho thém da kho vao va co hdn hop thu dugc
- nay trong chan khong. Nghién phén can taora bé‘lng CH,Cl, /CH30H (4:1, 20ml), loc va
dich loc dugc cb trong chan khong dé tao ra phan con lai. Tinh ché bang FCC, véi rira
giai béng 2-10% amoniac hoda tan trong metanol trong CH,Cl, tao ra hop chét néu & dé

muc néy’(102mg, 47%) dudi dang bot mau vang nhat;

'H NMR: 2,30 (3H, s), 2,41 (2H, s), 2,60 (2H, 1), 3,02 (2H, d), 3,70 (3H, 5), 4,27
(2H, 5), 5,73 (1H, s), 6,65 (1H, 5), 7,08 (1H, 1), 7,17-7,23 (1H, m), 7,26 (1H, 5), 7,48 (1H,
d), 8,18 (1H, s), 8,38 (1H, s), 8,41 (1H, d), 8,49 (1H, s), 11,85 (1H, s); m/z: ES* MH" 460.

Hop chét trung gian 8: N'-{4-[1-(benzensulfonyl)indol-3-yl]-5-clopyrimidin-2-
yl}-4-metoxy-6-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)benzen-1,3-diamin

Hdn hop gdm 4-[1-(benzensulfonyl)indol-3-yl]-5-clo-N-[2-metoxy-4-(1-metyl-
3,6-dihydro-2H-pyridin-4-yl)-5-nitrophenylJpyrimidin-2-amin (hop chét trung gian 9,
349mg, 0,47mmol), sét (157mg, 2,82mmol) va NH,C1 (17,60mg, 0,33mmol) trong etanol
(9ml) va nudce (3ml) duge gia nhiét & nhiét do hdi Iuu trong thoi gian 1,5 gid. Hon hop
nay duoc 1am ngudi va co trong chén khong. Sau do, bd sung CH,Cl, (20ml) va CH;OH
(2ml) vao va khudy hdn hop nay trong thoi gian 5 phut va sau d6 loc. Dung dich hitu co
nay dugce rua bing nudc mudi, 1am kho (MgSO,) va cd trong chan khong dé tao ra hop
chit néu & dé muc nay (396mg, 140%) dudi dang bot mau xanh 14 cdy, bot ndy duoc st
dung ma khong cin tinh ché thém. m/z: ES" MH" 601.

Hop chét trung gian 9: 4-[1-(benzensulfonyl)indol-3-yl]-5-clo-N-[2-metoxy-4-(1-
metyl-3,6-dihydro-2H-pyridin-4-yl)-5-nitrophenyl Jpyrimidin-2-amin

Gia nhiét hdn hop gdm 1-(benzensulfonyl)-3-(2,5-diclopyrimidin-4-yl)indol (hop
chét trung gian 10, 384mg, 0,95mmol), monohydrat axit p-toluen sulphonic (271mg,
1,43mmol) va 2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-5-nitroanilin (hop chét
trung gian 3, 250mg, 0,95mmol) trong 2-pentanol (12ml) & didu kién hdi luu dudi khi N,
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trong thoi gian 24 gid. Sau d6, cho thém monohydrat axit p-toluen sulphonic nita (0,090g,
0,48mmol) vao va gia nhiét hdn hop ndy & nhiét 4o hdi luu trong 6 gid nita. Sau dd, cd
hdn hop ndy trong chan khong va thu duge phén con lai, phin ndy dugc hoa tan trong hdn
hop gém CH,Cl,, CH;0H va EtOAc (10ml, 3ml va 3ml). Dung dich nay dugc c6 trong
chan khong trén silic dioxit. Tinh ché bing FCC, v&i rira giai bing 4-10% CH3;0H trong
CH,Cl, tao ra hgp chét néu & d& muc nay (415mg, 56%) dudi dang bot mau vang;

'H NMR: 2,29 (1,95H, s), 2,52 (0,7H, m), 2,73 (2,6H, s), 3,18 (1,4H, m), 3,57
(2H, s), 3,96 (3H, s), 5,68 (1H, s), 7,00 (1H, s), 7,11 (1,3H, d), 7,26 (1H, m), 7,44 (1H,
m), 7,49 (1,3H, d), 7,64 (2H, t), 7,73 (1H, m), 8,01 (1H, d), 8,07-8,15 (2H, m), 8,19 (1H,
d), 8,64 (2H, d), 8,70 (1H, s), 8,97 (1H, s); (phd nay dudng nhu thé hién hdn hop gdm céc
ddng phan hinh hoc, xuét hién do sy quay han ché cta cac méi lién két trong phan tir)

m/z: ES" MH" 631.
Hop chét trung gian 10: 1-(benzensulfonyl)-3-(2,5-diclopyrimidin-4-yl)indol

Cho tung phén natri tert-butoxit (529mg, 5,50mmol) trong khoang thoi gian 2
pht vao hdn hop gdm 3-(2,5-diclo-pyrimidin-4-y1)-1H-indol (hop chét trung gian 11,
1,321g, 5,0mmol) va benzensulfonyl clorua (0,645ml, 5,00mmol) trong DMF (30ml) &
nhiét do trong phong dudi khi N,. Dung dich thu dugc duoc khuéy ¢ nhiét do trong phong
trong thoi gian 1 git. Cho benzensulfonyl clorua nita (0,064ml, 0,50mmol) va natri tert-
butoxit (0,053g, 0,055mmol) vao va khudy hdn hop nay & nhiét do trong phong trong 0,25
gid nira. Dép t4t phan ing nay bing bang cach thém CH;0H (6ml) va trung hoa bang
cach thém chét rén vién CO, cho dén khi dat dén d6 pH = 7. Dung moéi ndy sau d6 dugc
loai bo trong chan khong va phéan cin tao ra dugce hoa tan trong CH,Cl, (100ml). Dung
dich nay duoc loc qua tdm silic dioxit 20g, va dung dich da dugc rira giai nay dugc pha
loang v&i isohexan (50ml). Dung dich nay dugc c6 trong chan khong dén thé tich 70ml va
sau d6 dugc 1am lanh. Chét két tia & dang tinh thé tao ra duoc thu gom bﬁng cach loc, rira
bing isohexan/CH,Cl, (4:1, 50ml) va lam kho bing céch hut dé tao ra hop chit néu & d&
muc nay (923mg, 46%) dudi dang chit rén & dang tinh thé mau tréng nhat, chét nay dugc

stt dung ma khong can tinh ché thém;
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'HNMR: 7,39-7,53 (2H, m), 7,64 (2H, 1), 7,75 (1H, 1), 8,04 (1H, d), 8,11-8,17
(2H, m), 8,28 (1H, d), 8,79 (1H, s), 9,00 (1H, s); m/z: ES* MH" 404.

Hop chét trung gian 11: 3-(2,5-diclopyrimidin-4-y1)-1H-indol

Cho tirng giot CH;MgBr (3,2M in 2-metyltetrahydrofuran, 3,37ml, 10,79mmol)
trong thoi gian 10 phut vao dung dich chura indol (1,28g, 10,79mmol) trong THF (6ml) &
nhiét d6 0°C. Sau d6, khudy dung dich nay & nhiét d6 0-2°C trong thdi gian 0,5 gidr. Tiép
theo, cho thém ting giot 2,4,5-triclopyrimidin (1g, 5,40mmol), tao ra dung dich mau
vang. Bo bé d4 ra, sau d6 khudy dung dich ndy & nhiét d6 trong phong trong thoi gian 1
gi®, tao ra dung dich mau d6. Gia nhiét hdn hop nay dén nhiét 46 60°C va sau d6 khudy &
nhiét 46 60°C trong thoi gian 1,5 gid. Sau d6, hdn hop nay duge 1am ngudi xudng nhiét
do phong va cho tung giot axit axetic (634 pl), 11,06mmol) vao. Cho nudc (9,90ml) va
THF (2ml) vo, sau d6 khudy hdn hop nay trong thoi gian 20 phut & nhiét d6 60°C, tao ra
dung dich hai pha. Céc 16p nay dugc tach riéng va cho heptan (11ml) vao dung dich hitu
co, 1am két tinh chét rén. Chat rin nay dugc thu gom bang cach loc, rira bing heptan
(2ml), va 1am kho trong ndi chan khéng dé tao ra hop chit néu & d& muc nay (1,015g,

66%) dudi dang chét rin mau vang;

'H NMR: 7,24-7,32 (2H, m), 7,55-7,58 (1H, m), 8,52-8,55 (1H, m), 8,71-8,73
(2H, m), 12,24 (1H, s); m/z: ES" MH" 264, 266.

Hop chét trung gian 12 : N "-[4-(1 H-indol-3-yl)-5-metylpyrimidin-2-yl]-4-metoxy-
6-(4-metylpiperazin-1-yl)benzen-1,3-diamin

Hdn hop gdém 4-(1H-indol-3-y1)-N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5- |
nitrophenyl]-5-metylpyrimidin-2-amin (hop chét trung gian 13, 157mg, 0,33mmol), sét
(111mg, 1,99mmol) va NH4Cl (12,41mg, 0,23mmol) dugc gia nhiét trong etanol (6ml) va
nuée (2ml) & diéu kién hdi Iuu trong thoi gian 2 gid. Sau d6, hdn hop nay dugc 1am lanh
va c6 trong chan khong d tao ra huyén pht dam dic. Tiép theo, bd sung CH,Cl, (100ml)
va CH;0H (10ml) vao va khqu hdn hop nay trong thot gian 0,25 gid, sau d6 loc. Ba loc
ép dugc rira bang CH,Cl, (50ml) va CH;0H (5ml) va dung dich hitu co hdn hop duogc
1am kho (MgSO,) va co trong chan khong. Tinh ché bang FCC, vdi rira giai bang 1-5%
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amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & @ muc nay (113mg,

77%) dudi dang mang khd mau vang nhat; m/z: ES" MH" 444,53.

Hop chét trung gian 13: 4-(1H-indol-3-yl)-N-[2-metoxy-4-(4-metylpiperazin-1-
yl)-5-nitrophenyl]-5-metylpyrimidin-2-amin

Gia nhiét hén hop gdm 2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitroanilin (hgp
chét trung gian 14, 204mg, 0,77mmol), monohydrat ctia axit p-toluen sulphonic (291mg,
1,53mmol) va 3-(2-clo-5-metylpyrimidin-4-yl)-1H-indol (hop chét trung gian 17, 192mg,
0,77mmol) dén nhiét d6 120°C trong 2-pentanol (15ml) trong thoi gian 24 gid, tao ra
huyén phdt mau nau sAm. Sau d6, c6 hdn hop nay trong chan khong va hoa tan phan cin
tao ra trong hén hop gdm CH,Cl, va CH;0H (50ml va 5ml) va c6 dic dung dich ndy trén
silic dioxit trong chan khong. Tinh ché bang FCC, véi rira giai bang 1-5% amoniac hoa
tan trong metanol trong CH,Cl, tao ra hop chit néu & dé muc nay (157mg, 43%) dudi
dang gém mau da cam; m/z: ES* MH' 474,24,

Hop chit trung gian 14: 2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitroanilin

Hoa tan fert-butyl N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenyl]carbamat (hop chét trung gian 15, 1,4g; 3,82mmol) trong CH,Cl, (20ml) va
sau d6 cho thém TFA (5ml) vao. Khudy hdn hop nay trong thdi gian 2 gio & nhiét do
trong phong va sau do6 co trong chan khong. Phén cin tao ra duge hoa tan trong CH;0H,
duoc hép thu 1én ¢t SCX, rira bz"ing CH;OH va rtra giai b.%lng amoniac hoa tan trong
metanol. C4c phan doan chira san phdm duoc két hop va ¢b dic. Tinh ché bang FCC, véi
ria giai béng 1,5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chét néu &

dé muc nay (0,6g, 59%) duéi dang ddu mau da cam chét nay két tinh khi dimg yén;

'H NMR: 2,22 (3H, s), 2,39-2,47 (4H, m), 2,87-2,97 (4H, m), 3,88 (31, s), 4,99
(H, s), 6,72 (1H, s), 7,20 (1H, s); m/z: ES* MH" 267.5.

Hop chéit trung gian 15: tert-butyl N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-

nitrophenyl]carbamat

Tao huyén phu axit 2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitrobenzoic (hop chét
trung gian 16, 1,5g, 5,08mmol) trong hén hop gdm #-butanol (20ml) va DIPEA (1,318ml,
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7,62mmol) va sau do6 cho diphenylphosphoryl azit (1,642ml, 7,62mnﬁol) vao. Tiép theo,
dun hdi luu hdn hop nay trong thoi gian 2 gid. Sau d6, hdn hop nay dugc 1am lanh va ¢
trong chan khéng. Phan cin tao ra dugc hoa tan trong EtOAc, rira béng NaHCO; bdo hoa,
lam kho (Na,SOy) va ¢d trong chan khong. Tinh ché bang FCC, véi rira giai bing 2% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chéat néu & & muc nay (1,45 g,

78%) duéi dang ddu mau da cam, chét nay két tinh khi dtng yén;

'HNMR: 1,45 (9H, s), 2,23 (3H, s), 2,41-2,49 (4H, m), 2,99-3,07 (4H, m), 3,92
(3H, s), 6,74 (1H, s), 8,24-8,32 (2H, m); m/z: ES* MH" 367,3.

Hop chét trung gian 16: 2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitrobenzoic axit

Cho 1-metylpiperazin (0,962ml, 8,67mmol) vao huyén phu cia axit 2-metoxy-
4,5-dinitrobenzoic (2,0g, 8,26mmol) trong nude (Sml). Gia nhiét hdn hop nay & nhiét do
50°C trong thoi gian 1,5 git sau d6 & 75°C trong thoi gian 3 gid. Cho 0,5 duong luong
nfta 1-metylpiperazin vao va gia nhiét hdn hop nay qua dém. Sau d6, hdn hop nay duoc
dé ngudi va dé yén. Chét rdn & dang tinh thé tao ra duoc thu gom béng cach loc, rira bz“mg
nuéce va sau d6 1am kho trén phéu loc dé tao ra hop chit néu ¢ dé muc nay (1,87g, 77%)

duéi dang chit rdn mau vang ¢ dang tinh thé;

"H NMR: 2,25 (3H, s), 2,45-2,49 (4H, m), 3,13-3,21 (4H, m), 3,93 (3H, s), 6,63
(1H, s), 8,32 (1H, s); m/z: ES" MH" 296,5.

Hop chit trung gian 17: 3-(2-clo-5-metylpyrimidin-4-yl)-1H-indol

Cho timg giot CH;MgBr (3,2M trong 2-metyltetrahydrofuran, 3,76ml,
12,02mmol) trong thoi gian 10 phut vao dung dich chtra indol (1,42g, 12,02mmol) trong
THF (4,9ml) & nhiét d6 0°C. Sau d6, khudy dung dich niy & nhiét d6 0-2°C trong thoi
gian 0,5 gid. Tiép theo, cho thém timg giot dung dich chira 2,4-diclo-5-metylpyrimidin
(1g, 6,01mmol) trong THF (3ml) vao dung dich nay. Bé da sau d6 duoc bo ra, sau d6
khudy dung dich ndy & nhiét d6 trong phong trong thdi gian 1 gid, sau d6 60°C trong thoi
gian 21 gio. Khi vin & nhiét d6 60°C, cho timg giot axit axetic (708 pl), 12,32mmol) vao,
tiép d6 12 nu6e (10ml). Huyén phi hai pha thu duoc duge khudy & nhiét do 60°C trong

thoi gian 0,5 gio. Chét rén thu dugc duge thu gom béng cach loc, rira béng nudc (Sml), va
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1am kho trong ndi chan khong dé tao ra hop chat néu & dé muc nay (805mg, 50%) dudi

dang chat ran mau trang;

"H NMR: 2,49 (3H, s), 7,20-7,28 (2H, m), 7,52-7,55 (1H, m), 8,20 (1H, d), 8,48
(1H, d), 8,51-8,54 (1H, m), 12,10 (1H, s); m/z: ES" MH" 244.

Hop chét trung gian 18: N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-4-
[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxybenzen-1,3-diamin

Gia nhiét hdn hop gém 5-clo-N-{4-[(3R)-3-dimetylaminopyrolidin-1-y1]-2-
metoxy-5-nitrophenyl }-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung
gian 19, 145mg, 0,28mmol), sét (95mg, 1,71mmol) va NH,CI (11,4mg, 0,21mmol) &
nhiét d hdi luu trong etanol (6ml) va nude (2ml) trong thoi gian 1,5 gio. Sau d6, hdn hop
ndy dugc 1am lanh va ¢ trong chan khong. Nghién phan cin tao ra bing cach st dung
10% CH;0H trong CH,Cl, (15ml) trong thoi gian 15 phut va sau d6 loc hdn hop nay.
Phan con lai dugce nghién thanh b6t tiép bé'lng cach st dung 10% CH;0H trong CH,Cl,
(15ml) va loc hdn hop nay. Hon hop dich loc dugce rira biang nudce muéi, lam kho
(Na,SO,) va co trong chan khong. Tinh ché bang FCC, véi rira giai bing 2% 7N amoniac
hoa tan trong metanol trong CH,Cl, tao ra hop chat néu ¢ d& muc nay (112mg, 82%) dudi

dang gdm mau vang;

"H NMR: (CDCl;) 1,83-1,96 (1H, m), 2,08-2,23 (1H, m), 2,30 (6H, s), 2,82-2,92
(1H, m), 2,99-3,13 (2H, m), 3,17-3,28 (2H, m), 3,65 (2H, s), 3,84 (3H, s), 6,72 (1H, s),
6,96 (1H, td), 7,38 (1H, ddd), 7,52 (1H, s), 7,90 (1H, s), 8,36 (1H, s), 8,55-8,60 (1H, m),
8,65 (1H, dd), 8,94 (1H, s); m/z: ES" MH" 479,5.

Hop chét trung gian 19: 5-clo-N-[4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-
metoxy-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Cho (3R)-N,N-dimetylpyrolidin-3-amin dihydroclorua (90mg, 0,48mmol) vao
huyén phu ctia 5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-amin (hop chit trung gian 20, 200mg, 0,48mmol) va DIPEA (0,250ml,
1,45mmol) trong DMA (3ml). Gia nhiét hdn hgp ndy & nhiét d6 140°C trong 1 vi séng
trong thoi gian 0,5 gid. Tiép theo pha losng hdn hop nay bang CH;OH va hap thu 1én cot
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SCX, rira bing CH;OH va rtra giai bing amoniac hoa tan trong metanol trong CH,Cl,
theo ty 1& 1:1. C4c phan doan chira san phdm nay duoc két hop va co trong chan khong.
Tinh ché bing FCC, v&i rira giai bang 1,5% 7N amoniac hoa tan trong metanol trong

CH,Cl,; tao ra hgp chét néu & d& muc nay (149mg, 61%) dudi dang bot mau da cam;

'"H NMR: 1,76-1,89 (1H, m), 2,14-2,25 (7H, m), 2,69-2,84 (1H, m), 3,12-3,27
(3H, m), 3,41-3,53 (1H, m), 3,89 3H, s), 6,56 (1H, s), 7,13 (1H, td), 7,26-7,38 (1H, m),
8,06 (1H, s), 8,40-8,43 (2H, m), 8,73 (1H, s), 8,85 (1H, d), 8,95 (1H, s); m/z: ES* MH"
509,5.

Hop chét trung gian 20: 5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-
a]-pyridin-3-ylpyrimidin-2-amin

Gia nhiét hdn hop gdm 3-(2,5-diclopyrimidin-4-yl)pyrazolo[1,5-a]pyridin (hop
chét trung gian 21, 1,4g, 5,28mmol), 4-flo-2-metoxy-5-nitroanilin (hop chét trung gian
23, 1,032g, 5,55mmecl) va monchydrat cua axit p-toluensulfonic (1,105 g; 5,81mmol) &
nhiét d6 125°C trong 2-pentanol (40ml) trong thoi gian 18 gid. Sau d6, hdn hop nay duoc
lam lanh va thu gom chét rén bﬁng céch loc. Chét rén nay duogc ria béng CH;0H va
dietyl ete, va sau d6 duoc 1am kho trén phéu loc détaora hop chét néu & d& muc nay

(1,73g, 79%) dudi dang bot mau vang;

'"H NMR: 3,98 (3H, s), 7,16 (1H, td), 7,33-7,48 (2H, m), 8,49 (1H, d), 8,53 (1H,
d), 8,66 (1H, d), 8,86 (1H, d), 8,90 (1H, s), 8,96 (1H, s).

Hop chét trung gian 21: 3-(2,5-diclopyrimidin-4-yl)pyrazolo[1,5-a]pyridin

Cho K,COs (20,82g, 150,65mmol) va KOH (16,91g, 301,31mmol) 1am maot 1in
va0 hdn hop gbm (E)-4-(2-butoxyvinyl)-2,5-diclopyrimidin (hop chét trung gian 22,
74,46g, 301,31mmol) va 1-aminopyridini iodua (66,9g, 301,31mmol) trong DMSO (1,415
1it) & nhiét d6 trong phong. Khudy hdn hop nay & nhiét do trong phong trong thoi gian 1,5
gid va sau dé & nhiét dd 90°C trong thoi gian 4 gid. Sau khi lam ngudi, hdn hop nay dugc
pha logng v&i nude (5 1it) va khudy trong thdi gian 0,5 gio. Chét rén thu duge duoc thu

gom bang cach loc va rira bang nudc (5 1it). Tinh ché bing FCC, véi rira giai bing 0-20%
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EtOAc trong CH,Cl, tao ra hop chit néu & d& muc nay (16,2g, 20%) dudi dang chit rin
nhu kem sau khi nghién bang dietyl ete;

"H NMR: 7,29 (1H, td), 7,74 (1H, ddd), 8,58 (1H, dt), 8,82 (1H, s), 8,98 (1H, dt),
9,10 (1H, s). m/z: ES*, MH" 264,89.

Hop chét trung gian 22 : 4-[(E)-2-Butoxyetenyl]-2,5-diclopyrimidin

Cho 1,4-dioxan (600ml) da loai khi vao paladi(Il) axetat (4,80g, 21,37mmol) dudi
khi N,. Sau d6, bd sung n-butyl vinyl ete (275ml, 2,137mol), 2,4,5-triclopyrimidin (200g,
1,069mol) va DIPEA (194ml, 1,122mol) vao. Gia nhiét hon hop nay dén nhiét do 80°C
trong thoi gian 22,5 gid va sau d6 lam lanh xuéng nhiét d6 30°C. Tiép theo, bd sung
paladi axetat (2,40g, 10,68mm01), n-butyl Vinyi ete (138ml, 1,068mol)1 va DIPEA (97ml,
561mmol) vao. Sau d6, gia nhiét hdn hop nay dén nhiét d6 80°C trong thoi gian 4 gid va
sau d6 1am nguoi xubng nhiét d6 phong qua dém. Sau do6, cho hdn hop nay vao nuée (2
1it), va tiép theo cho nudc mudi bao hoa (2 lit) vao. Céc pha duge tach riéng va chiét dung
dich nudc bang metyl-tert-butylete (2 x 1 1it). Dung dich hitu co hén hop duoc rira bing
nudc tao ra trong nhii tuong, ma khong duoc tach riéng. Toan bd hdn hop dugc loc va sau
d6 hai pha dugc tach riéng. Dung dich hitu co nay dugc 1am kho (MgSO,) va cd dic dé
tao ra ddu mau nau (240g). Chét liéu ndy dugc chia thanh hai mé va m&i mé duoc tinh ché
bang FCC, VOi rira gidi bang 0-100% heptan trong CH,Cl, dé tao ra hop chét néu & dé
muc nay (130g, 49%) dudi dang dau thé mau vang;

"H NMR: 0,89-0,97 (3H, t), 1,33-1,45 (2H, m), 1,62-1,72 (2H, m), 4,13 (2H, t),
6,08 (1H, d), 8,06 (1H, d), 8,64 (1H, s); m/z: ES" MH' 247 41.

Hop chét trung gian 23 : 4-flo-2-metoxy-5-nitroanilin

Cho tirng phan 4-flo-2-metoxyanilin (2,4g, 17,00mmol) vao H,SO, dic (15ml),
chét nay dugc 1am ngudi trong bé da/nude, va ddng thoi gitr nhiét do thdp hon 15°C trong
qué trinh b sung. Khudy hn hop nay cho dén khi tit ca chét rin tao ra dd duoc hoa tan.
Cho timg phan KNOj; (0,815ml, 17,00mmol) vao sao cho duy tri nhiét d6 thép hon 10°C.
Khudy hén hop nay qua dém va sau d6 rét 1én da/nudce. Kiém hoa hdn hop nay bing

NH,OH dic. Chét ran thu dugc duoc loc di va sau d6 duoc hoa tan trong CH,Cl,, rra
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bing nudc, 1am kho (Na,SO4) va c¢d dic trén silic dioxit. Tinh ché bing FCC, véi rira giai
bang 50-0% heptan trong CH,Cl, tao ra hop chét néu & d& muc nay (2,450g, 77%) dudi

dang chit rin mau vang & dang tinh thé;

"H NMR: 3,91 (3H, s), 5,21 (2H, s), 7,03 (1H, d), 7,35 (1H, d); m/z: ES" MH"
187,4.

Hop chét trung gian 24: N-(5-clo-4-pyrazolo[1,5-alpyridin-3-ylpyrimidin-2-yl)-4-

(3-dimetylaminoazetidin-1-yl)-6-metoxybenzen-1,3-diamin

Gia nhiét hdn hop gdm 5-clo-N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chit trung gian 25,
265mg, 0,54mmol), st (179mg, 3,21mmol) va NH,C1 (20,05mg, O,37mmol) & nhiét do
hdi luu trong etanol (6ml) va nuéce (2ml) trong thdi gian 1 gid. San pham thé dugc tinh
ché bing phuong phap sic ky trao di ion, bing cach sir dung cot SCX. Rira giai san
'phdm mong mudn ra khoi c6t bing cach st dung 7M amoniac hoa tan trong metanol va
cac phan doan thich hop dugc ¢d trong chan khong d8 tao ra hop chit néu & dé muc nay
(235mg, 94%) dudi dang chét rin mau vang, chit néy dugce st dung ma khong can tinh
ché thém;

"H NMR: 2,13 (6H, s), 3,07 (1H, s), 3,50 (2H, 1), 3,66 (3H, s), 4,00 (3H, t), 4,05
(2H, s), 6,28 (1H, s), 6,79 (1H, s), 7,10 (1H, t), 7,3-7,39 (1H, m), 8,33 (1H, s), 8,37 (1H,
s), 8,80 (1H, d), 8,93 (1H, s); m/z: ES" MH" 465,25.

Hop chét trung gian 25: 5-clo-N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Cho DIPEA (0,341ml, 1,96mmol) vao hén hop gdm 5-clo-N-(4-flo-2-metoxy-5-
nitrophenyl)-4-(pyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin (hop chét trung gian 20,
254mg, 0,6 1 mmol) va N,N-dimetylazetidin-3-amin dihydroclorua (hop chét trung gian 26,
106mg, 0,61 mmol) trong DMA (4ml) va gia nhiét hdn hop nay dén nhiét d6 100°C trong
thoi gian 0,5 gio. Sau do, cho thém N,N-dimetylazetidin-3-amin nita (35mg, 0,19mmol)
va gia nhiét hdn hop ndy & nhiét d6 100°C trong thoi gian 2 gid nita va sau d6 dé & nhiét

do trong phong qua dém. Hon hop nay dugc tinh ché truc tiép bang phuong phap sic ky
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trao dbi ion, bang céach str dung cot SCX. Rira giai san phdm mong mudn ra khoi cot bang
cach st dung 7M amoniac hoa tan trong metanol va c6 trong chan khong trén silic dioxit.
Tinh ché bang FCC, véi rira giai bang 0-4% 7N amoniac hoa tan trong metanol trong
CH,Cl, tao ra hop chét néu & dé& muc nay (310mg, 102%) duéi dang chét rin mau da cam,

chét nay duoc str dung ma khong can tinh ché thém;

'H NMR: 2,14 (6H, s), 3,08-3,18 (1H, m), 3,76 (2H, dd), 3,89 (3H, s), 4,02-4,11
(2H, m), 6,28 (1H, s), 7,12 (1H, td), 7,30-7,39 (1H, m), 8,12 (1H, s), 8,37 (1H, br 5), 8,42
(1H, s), 8,68 (1H, s), 8,83 (1H, d), 8,94 (1H, d); m/z: ES" MH" 495,56.

Hop chét trung gian 26: N,N-dimetylazetidin-3-amin — hydroclorua mubi

Cho tu tir HCI trong dietyl ete.(200ml) Vao dung dich chtra tert-butyl 3-dimetyl-
aminoazetidin-1-carboxylat (hop chét trung gian 27, 62g, 0,31mol) trong dietyl ete
(100ml) va khudy hdn hop nay trong thdi gian 40 phut & nhiét d trong phong Sau do, o
hdn hop nay trong chan khdng va chat rén thu dugc dugc ria bing dietyl ete dé tao ra
mudi néu & tiéu dé (50g, 119%) dudi dang chat rdn mau trang, chit ndy duge st dung ma

khong can tinh ché thém;
"H NMR: 2,66 (6H, s), 4,00-4,05 (2H, m), 4,24-4,28 (m, 1H), 4,34-4,38 (m, 2H).
Hop chét trung gian 27: tert-butyl 3-dimetylaminoazetidin-1-carboxylat

Cho fert-butyl (2-metylpropan-2-yl)oxycarbonyl cacbonat (326g, 1,5mol) vao
dung dich chira N,N-dimetylazetidin-3-amin (hgp chét trung gian 28, 100g, 1,0mol) va
trietylamin (487ml, 3,5mol) trong CH,Cl, (500ml) & nhiét 46 0°C. Sau d6 khuéy hdn hop
nay & nhiét do trong phong trong thoi gian 5 gio. Tiép theo rira hdn hop nay bang nudc (4
x 500ml) va dung dich hitu co nay dugc lam khd (Na,SO4) va cb trong chén khong. Tinh
ché bing FCC tao ra hop chét néu & d& muc nay (62g, 31%).

Hop chit trung gian 28: N,N-dimetylazetidin-3-amin

Cho 1-cloetyl carbonocloridat (118g, 0,83mol) vao dung dich chira 1-benzhydryl-
N,N-dimetylazetidin-3-amin (hop chét trung gian 29, 200g, 0,75mol) trong dicloetan (1
1it) va hdi lvu hdn hop nay & nhiét ¢ 100°C trong thdi gian 2 gid. Sau d6, cd hdn hop ndy
trong chan khong va hoa tan phan cin tao ra trong CH;OH (1 lit) va dun hdi Iuu hén hop
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nay & nhiét do 90°C trong thoi gian 2 gid. Sau do, ¢ dic hdn hop nay dé tao ra hop chét
néu & dé muc ndy, chét nay dugc sir dung trong budc tiép theo ma khéng can tinh ché

thém.
Hop chit trung gian 29: 1-benzhydryl-N,N-dimetylazetidin-3-amin

Cho dimetylamin trong nudc (1 lit, 33%) vao dung dich chaa (1-
benzhydrylazetidin-3-yl) metansulfonat (hop chét trung gian 30, 260g, 0,82mol) trong
CH;CN (1 1it) va dun héi luu hdn hop ndy & nhiét d6 100°C qua dém. Sau d6, hdn hop
ndy dugc 1am lanh va tach loai dung méi ndy trong chan khong. Hon hgp nay duge phan
b gitta nude (300ml) va CH,Cl, (300ml) va céc 16p nay duoc tach. Chiét pha nuée bang
CH,Cl, (3 x 500ml). Dung dich hitu co hdn hop dugc 1dm kho (Na,SO,) va ¢d trong chan
khong. Tinh ché bing FCC tao ra hop chit néu & d& muc nay (200g, 92%) dudi dang chét
rin mau nau.

Hop chit trung gian 30: (1-benzhydrylazetidin-3-yl) metansulfonat

Cho timg giot dung dich metansulfonyl clorua (115g, 1,01mol) trong CH,Cl,
(500ml) vao dung dich chtra 1-benzhydrylazetidin-3-ol (hop chét trung gian 31, 200g,
0,84mol) va trietylamin (119g, 1,17mmol) trong CH,Cl, (2 1it) & nhiét 46 0°C, va khuéy
hdn hop nay & nhiét d6 0°C trong thoi gian 1 gid. Dép tit phan tmg nay bing bing cach
thém NaHCOj; trong nude. Cac pha dugc tach riéng va chiét dung dich nudce bang CH,Cl,
(3 x 500ml). Dung dich hitu co hdn hop dugc 1am khé (Na,SO,) va cd trong chan khong

dé tao ra hop chat néu ¢ d& muc nay (260g, 98%) dudi dang chét rin mau tréng.
Hop chit trung gian 31: 1-benzhydrylazetidin-3-ol

Cho DIPEA (129g, 1mol) vao dung dich chira 1-(benzhydrylamino)-3-clopropan-
2-ol (hop chat trung gian 32, 276g, 1mol) trong etanol (2 1it) & nhiét &6 0°C, sau d6 dun
hdi luu hén hop ndy & nhiét d6 90°C qua dém. Tiép theo, cd hdn hop nay trong chan
khong dé tao ra hop chét néu & d& muyc nay (179g, 75%), chit nay c6 thé dugc két tinh lai

tir axeton va ete dau mo.

Hop chit trung gian 32: 1-(benzhydrylamino)-3-clopropan-2-ol
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Cho ting giot 2-(clometyl)oxiran (92g, 1mol) vao dung dich chtra diphenyl-
methanamin (183g, 1mol) trong CH30H (1 lit) & nhiét d 0°C ,sau do khudy hdn hop nay
& nhiét do trong phong qua dém. Tiép theo, c6 hdn hop niy trong chan khong d tao ra
hop chit néu & & muc nay (201g, 73%), chét nay duoc st dung trong budc tiép theo ma
khoéng cén tinh ché thém.

Hop chét trung gian 33: N*-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-
N’ -(2-dimetylaminoetyl)-5 -metoxy—NI -metylbenzen-1,2,4-triamin

Cho 1am mdt 14n dung dich NH,CI (45mg, 0,85mmol) trong nuée (10ml) vao hdn
hop duogc khudy ctia N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-y1)-N"-(2-
dimetylaminoetyl)-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin (hgp chét trung gian 34,
600mg, 1,21mmol) va st (405mg, 7,24mmol) trong etanol (30ml). Khudy hdn hop thu
duoc nay & nhiét d6 105°C trong thoi gian 3 gid. Sau d6, ¢6 hdn hop nay trong chan
khoéng va phéan cin tao ra dugc tron véi DMF (10ml) va tinh ché bang phuong phap sic
ky trao dbi ion, bang cach sir dung cot SCX. Rira gidi san phdm mong mubn ra khéi cot
bang céch sir dung 0,35M amoniac hoa tan trong metanol trong CH,Cl, va cac phan doan
tinh khiét duogc o trong chan khong dé tao ra hop chét néu & d& myc nay (530mg, 94%)

dudi dang gdbm mau néu;

'H NMR: 2,16 (6H, d), 2,38 (2H, 1), 2,66 (3H, d), 2,92 (2H, 1), 3,66 (3H, s), 4,60
(2H, s), 6,78 (1H, s), 6,92 (1H, s), 7,12 (1H, 1), 7,27-7,4 (1H, m), 8,38 (1H, s), 8,43 (1H,
d), 8,49 (1H, s), 8,83 (1H, d), 8,95 (1H, s); m/z: ES* MH" 467.

Hop chat trung gian 34: N-(5-clo-4-pyrazolo[1,5-alpyridin-3-ylpyrimidin-2-yl)-
N'-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin

Cho N,N,N'-trimetyletylendiamin (0,188ml, 1,45mmol) vao hén hop gdm 5-clo-
N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop
chét trung gian 20, 500mg, 1,21mmol) va DIPEA (0,250ml, 1,45mmol) trong DMA (5ml)
va gia nhiét hdn hop nay & nhiét d6 140°C trong 16 vi séng trong thoi gian 0,5 gid. Tiép
theo, pha losing hdn hop nay bing CH;OH va hap thu 1én cot SCX. Cot nay dugce rira
bang CH;OH va rira giai bang amoniac hoa tan trong metanol trong CH,Cl, 1:1. C4c phan

doan thich hop dugc cd trong chan khéng dé tao ra hop chit néu & dé muc nay (624mg,
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104%) duéi dang chét rin mau da cam, chit nay dugc sir dung ma khong can tinh ché
thém;

"H NMR: 2,17 (6H, d), 2,89 (3H, d), 3,87-3,93 (3H, m), 6,84 (1H, s), 7,14 (1H,
td), 7,31-7,38 (1H, m), 8,15 (1H, s), 8,39 (1H, d), 8,44 (1H, d), 8,69 (1H, s), 8,85 (1H, d),
8,95 (1H, s); m/z: ES" MH" 497.

Hop chét trung gian 35: 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,2-c]pyrol-1-yl]-N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-

yl)-6-metoxybenzen-1,3-diamin

Gia nhiét hdn hop gdm N-[4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,2-c]pyrol-1-yl]-2-metoxy-5-nitrophenyl]-5-clo-4-pyrazolo[1,5-
alpyridin-3-ylpyrimidin-2-amin (hop chét trung gian 36, 155mg, 0,30mmol), sat (100mg,
1,79mmol) va NH4C1 (11,2mg, 0,21mmol) trong etanol (12ml) va nuéc (4ml) & nhiét 4o
hdi luu trong thoi gian 2 gid. Sau d6, hdn hop nay dugc 1am lanh va dugc loc qua decalite
(mot dang diatomit) va dich loc dugce ¢6 trong chan khong détaora gdm mau nau. Tinh
- ché bang FCC, vdi rira giai bang 0-5% 7N amoniac hda tan trong metanol trong CH,Cl,

tao ra hop chét néu & dé muc nay (105mg, 72%) dudi dang gom;

'"H NMR: (CDCl;) 1,76-1,80 (1H, m), 2,03-2,20 (2H, m), 2,28 (3H, s), 2,48 (1H,
dd), 2,59-2,63 (2H, m), 2,76-2,98 (2H, m), 3,46 (1H, dt), 3,78 (2H, s), 3,84 (3H, s), 4,07-
4,10 (1H, m), 6,73 (1H, s), 6,94 (1H, td), 7,36 (1H, ddd), 7,51 (1H, s), 7,86 (1H, s), 8,35
(1H, s), 8,54 (1H, d), 8,65 (1H, d), 8,93 (1H, s); m/z: ES" MH" 491,29.

Hop chét trung gian 36 : N-{4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,2-c]-pyrol-1-yl]-2-metoxy-5-nitrophenyl }-5-clo-4-pyrazolo[ 1,5-
alpyridin-3-yl-pyrimidin-2-amin

- Cho (3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydro-1H-pyrolo[3,2-c]pyrol (hop chét
trung gian 37, 91mg, 0,72mmol) vao hdn hop gbm 5-clo-N-(4-flo-2-metoxy-5-
nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chat trung gian 20,
250mg, 0,60mmol) va DIPEA (0,334ml, 1,93mmol) trong 2,2,2-trifloetanol (3ml) va gia
nhiét hdn hop nay & nhiét do 140°C trong 10 vi séng trong thoi gian 0,5 gid. Sau do, hén
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hop nay duoc hdp thu 1én silic dioxit. Tinh ché bing FCC, véi rtra gidi bang 2% 7N
amoniac trong metanol trong CH,Cl, tao ra chét liéu, chét nay duogc cd trong chan khong
va hoa tan trong CH;OH. Dung dich thu duoc duoc _hép thu 1én cot SCX va cot nay dugc
rira bing CH;OH sau d6 rira giai bang 7N amoniac hoa tan trong metanol. C4c phan doan
thich hop duoc cb trong chan khong dé tao ra hgp chit néu & dé muyc nay (155mg, 49%)

duéi dang chét rin dang gom mau da cam/mau do;

'H NMR: (CDCI3) 1,89 (1H, dd), 2,04-2,19 (1H, m), 2,24 (3H, s), 2,30-2,39 (1H,
m), 2,40-2,57 (2H, m), 2,68 (1H, t), 2,98-3,11 (1H, m), 3,23 (1H, 1), 3,51-3,63 (1H, m),
3,97 (3H, s), 4,36-4,48 (1H, m), 6,46 (1H, s), 6,90-7,02 (1H, m), 7,31-7,43 (2H, m), 8,38
(1H, s), 8,48 (1H, dd), 8,53-8,57 (1H, m), 8,82 (1H, s), 8,93 (1H, s); m/z: ES" MH"
521,45.

Hop chét trung gian 37 : (3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydro-1H-
pyrolo[3,4-b]-pyrol

Cho paladi trén cacbon (10g) vao dung dich chta (3aR,6aR)-5-metyl-1-[(1R)-1-
phenyletyl]-2,3,3a,4,6,6a-hexahydropyrolo[3,2-c]pyrol (hop chét trung gian 38, 20g,
0,087mol) trong etanol (500ml) dudi khi Nj. Hén hop thu dugc nay duge hydro hod &
70°C/45 psi trong thoi gian 24 gid. Sau d6, loc hdn hgp nay va dich loc duge b trong
chan khong dé tao ra hop chit néu & d& muyc nay dudi dang chét ran (10,9g, 99%);

"H NMR: 1,59-1,66 (1H, m), 1,86-1,95 (1H, m), 2,18 (s, 3H), 2,28-2,34 (2H, m),
2,46-2,47 (1H, m), 2,73 (2H, d), 3,00 (2H, m), 3,90 (2H, m).

Hop chét trung gian 38: (3aR,6aR)-5-metyl-1-[(1R)-1-phenyletyl]-2,3,3a,4,6,6a-
hexahydropyrolo[3,2-c]pyrol

Cho 37% formaldehyt trong nugc (1,6 lit) vao dung dich chira (3aR,6aR)-1-[(1R)-
1-phenyletyl]-3,3a,4,5,6,6a-hexahydro-2 H-pyrolo[3,2-c]pyrol (hop chét trung gian 39,
108g, 0,5mol) trong HCOOH (800ml) ¢ nhi¢t do trong phong, sau d6 khudy hdn hop nay
& nhiét d6 70-80°C trong thdi gian 2 gid. Tiép theo, hdn hop nay dugc 1am lanh xubng
nhiét do 0°C va kiém hoa bang chét rin NaOH dén d6 pH~13. Sau d6, chiét hdn hop nay
bing CH,Cl, (2 x 2 lit). C6 dung dich hitu co hdn hgp trong chan khong. Tinh ché bing
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FCC, voi rtra giai béng 2:1 dén 1:10 hexan/EtOAc, dé tao ra hop chét néu & d& muc nay
(80g, 70%) dudi dang ddu mau do;

"H NMR: (CDCl,) 1,36 (3H, d), 1,65 (1H, m), 1,85 (1H, m), 2,22 (3H, m), 2,32
(3H, s), 2,54 (1H, m), 2,68 (2H, m), 2,83 (1H, m), 3,10 (1H, m), 3,40 (1H, m), 7,21-7,33
(5H, m).

Hop chét trung gian 39: (3aR,6aR)-1-[(1R)-1-phenyletyl]-3,3a,4,5,6,6a-
hexahydro-2H-pyrolo[3,2-c]pyrol

Pun hdi luu dung dich cia etyl (3aR,6aR)-1-[(1R)-1-phenyletyl]-2,3,3a,4,6,6a-
hexahydropyrolo[3,2-c]-pyrol-5-carboxylat (Trung gian 40, 300g, 1,04m01) trong HCl dac
(4 1it), 37%) qua dém. Sau d6, hdn hop nay duoc Iam xubng nhiét d6 0°C va chiét bing
CH,CL, (1 L x 2). Pidu chinh dung dich nudc nay dén d6 pH= 12-13 bang céch sir dung
NaOH (rén). Dung dich hiru co hdn hop duoc ria bang nudc mudi, 1am khd (Na,SOy) va
c6 trong chan khong dé tao ra hop chét néu & @& muc nay (150g, 67%) dudi dang diu sAm
mau, chit ndy duoc sir dung trong budc tiép theo ma khong can tinh ché thém.

Hop chét trung gian 40: Etyl (3aR,6aR)-1-[(1R)-1-phenyletyl]-2,3,3a,4,6,6a-
hexahydro-pyrolo[3,2-c]pyrol-5-carboxylat

Pun hdi luu hdn hop gdm etyl N-(2-oxoetyl)-N-prop-2-enylcarbamat (hop chit
trung gian 41, 466g, 2,7mol) va axit 2- {[(1R)-1-phenyletyl]amino}axetic (hop chét trung
gian 43A, 490g, 2,7mol) trong toluen (4 lit) qua dém. Loc hdn hgp thu dugc nay va cd
dich loc trong chan khong. Tinh ché bang FCC, vdi rira giai bang 10:1 petrol-EtOAc, tao
ra hop chit néu & d& muc nay (300g, 38%) dudi dang ddu mau do;

"H NMR: (CDCl;) 1,10-1,40 (8H, m), 1,55 (1H, m), 1,90 (1H, m), 2,45 (1H, m),
2,77 (1H, m), 3,20-3,65 (5H, m), 4,10-4,20 (2H, m), 7,25-7,38 (5H, m).

Hop chét trung gian 41: Etyl N-(2-oxoetyl)-N-prop-2-enylcarbamat

Pun hdi luu dung dich cua etyl N-(2,2-dimetoxyetyl)-N-prop-2-enylcarbamat
(hop chét trung gian 42, 1218g, 2,79mol) trong HCOOH (4,2 lit) trong thoi gian 0,5 gio.
Sau d6, cho thém d4 nghién vao dé dap tit phan tmg, hdn hop nay dugc chiét bing
CH,Cl, (2 L x 3). Dung dich hitu co hdn hop duoc rira bing NaHCOs bio hoa (3 lit), 1am
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kho (Na,SO4) va cd trong chan khong d& tao ra hop chit néu & d& muc nay (480g, 50%)

duéi dang dau thé mau vang;

'H NMR: (CDCly) 1,15-1,32 (3H, m), 3,89-4,00 (4H, m), 4,07-4,16 2H, m), 5,10
(2H, m), 5,73 (1H, m), 9,53 (1H, s).

Hop chét trung gian 42: Etyl N-(2,2-dimetoxyetyl)-N-prop-2-enylcarbamat

Cho tung ph?ln KOH nghién (1417g, 25,3mol) vao dung dich chta etyl N-(2,2-
dimeth-oxyetyl)carbamat (hop chét trung gian 43, 1123g, 6,3mol) trong toluen (5 lit). Sau
d6, bd sung benzyltrietyl-amoni clorua (14,0g, 0,06mol) va alyl bromua (532g, 4,4mol)
vao & nhiét do trong phong. Tiép theo, khudy hdn hop nay & nhiét d trong phong qua
dém. Sau d6, loc hdn hop nay va hdn hop phan tng nay dugc rira bing nu(yé mudi (2 lit),
lam kho (NaySQOy) va cd trong chan khong dé tao ra hop chét néu & d& muyc nay (1218g,

89%) dudi dang dau thé mau vang;

'H NMR: (CDCly) 1,23 (3H, s), 3,28 (2H, s), 3,36 (6H, s), 3,92 (2H, d), 4,12 (2H,
s), 4,47 (1H, d), 5,08 (2H, d), 5,73 (1H, s).

Hop chét trung gian 43: Etyl N-(2,2-dimetoxyetyl)carbamat

Cho dung dich chira NaOH (578,4g, 14,46mol) trong H,O (2 lit) vao dung dich
chtra 2,2-dimetoxyethanamin (800g, 7,6mol) trong toluen (2 lit) va 1dm ngudi hdn hgp thu
dugc nay xuéng nhiét d6 0°C béng cach st dung bé da. Cho ting giot etyl clorofomat
(825g, 7,6mol) vao ddng thoi duy tri nhiét d6 gan 10°C. Sau d6, khudy hdn hop nay &
nhiét do trong phong qua dém. Tiép theo, c4c pha nay dugc tach riéng va lam bio hoa
dung dich nu6c bang NaCl rén. Sau d6, chiét dung dich nay bing toluen (1,25 L x 3).
Dung dich hiru co hdn hop dugce 1am khd (Na,SO,) va cb trong chan khong détaora hop
chit néu & d& muc nay (1,123 kg, 83%) dudi dang dau khong mau;

'H NMR: (CDCly) 1,17 (3H, 1), 3,14 (2H, s), 3,32 (6H, s), 4,02-4,07 (2H, m),
4,30 (1H, t).

Hop chét trung gian 43A: 2-{[(1R)-1-Phenyletyl]Jamino} axetic axit

Pun hdi luu metyl 2-{[(1R)-1-phenyletyl]Jamino}axetat (hop chat trung gian 44,
587,0g, 3,0mol) trong KOH trong nudc (3,36g, 0,06mol dugc hoa tan trong 2,5 L nudc)
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qua dém. Sau dd, cic pha nay dugc tach riéng va dung dich nuéc duge rira bang EtOAc
(3 x 1 lit). Dung dich hitu co hdn hop dugc cb trong chan khong dé tao ra hop chét néu &

dé& muc nay (490g, 90%) dudi dang chét rin mau tréing;

'H NMR: 1,48 (3H, d), 2,89 (1H, d), 3,00 (1H, d), 4,20 (1H, m), 7,37-7,43 (5H,

m).
Hop chét trung gian 44: Metyl 2- {[(1R)-1-phenyletyl]amino} axetat

Cho tirng giot metyl 2-bromoaxetat (621g, 4,1mol) vao hdn hop gdm (1R)-1-
phenylethanamin (410g, 3,4mol) va trietylamin (377g, 3,7mol) trong EtOAc (4,5 lit) ¢
nhiét d6 trong phong, Sau d6 khudy hdn hop nay & nhiét do 50-60°C qua dém tiép theo
1am ngudi xubng nhiét 4o phong. Sau do, rira hdn hop nay bang nudc (800m1) va nudc
mubi (100ml), 1am kho (Na,SO,) va cd trong chan khong dé tao ra hop chét néu & & muc

nay (587g, 90%) dudi dang dau thd mau vang;

'H NMR: (CDCly) 01,29 (3H, d), 3,13-3,24 (2H, m), 3,60 (3H, s), 3,68-3,71 (1H,
m), 7,13-7,26 (5H, m).O

Hop chit trung gian 45: N'-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-
4-metoxy-6-(5-metyl-2,5-diazaspiro[3.4]octan-2-yl)benzen-1,3-diamin

Gia nhiét hdn hop gdm 5-clo-N-[2-metoxy-4-(5-metyl-2,5-diazaspiro[3.4]octan-
2-yl)-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung gian
46, 95mg, 0,18mmol), sét (61mg, 1,09mmol) va NH4Cl1 (7,32mg, 0,14mmol) & nhiét 4§
hdi luu trong etanol (10,5ml) va nude (3,5ml) trong thoi gian 2 gid. Hén hop nay duge
lam ngudi va loc qua diatomit (Xelit™). Dich loc duoc cb trong chan khong va hoa tan
phan con lai trong CH,Cl,. Dung dich nay dugc rira bing nude mudi, 1am kho (Na,SO,)
va c0 trong chan khong. Tinh ché bang FCC, véi rira giai bang 2-6% 7N amoniac hoa tan
trong metanol trong CH,Cl, tao ra hop chét néu ¢ @& muc nay (30mg, 34%) duéi dang
gbm mau nau; m/z: ES"MH" 491,5.

Hop chét trung gian 46: 5-clo-N-[2-metoxy-4-(5-metyl-2,5-diazaspiro[3.4]octan-
2-yl)-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin
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Hép thu hdn hop gdm mudi 5-metyl-2,5-diazaspiro[3.4]octan dihydroclorua (hop
chét trung gian 47, 400mg) trong CH;OH/nuéc 1én cot SCX. Cot ndy duoc rira bang
CH;OH va rira giai bing amoniac hoa tan trong metanol. Céc phan doan chira san phdm
duoc ké’t(hc_)p va cb dic (can trong: san phim d& bay hoi). Gia nhiét hdn hop gdm 5-clo-N-
(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[ 1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chéat
trung gian 20, 250mg, 0,60mmol), 5-metyl-2,5-diazaspiro[3.4]octan (91mg, 0,72mmol)
va DIPEA (0,365ml, 2,1 1mmol) trong DMA (3ml) & nhiét d¢ 140°C trong thoi gian 0,5
gid trong 10 vi séng. Tiép theo pha losng hdn hop nay biang CH;OH va hip thu 1én cot
SCX. Cot nay dugc rira bing CH;OH va rira giai bang 1:1 amoniac hoa tan trong metanol
trong CH,Cl,. Céc phan doan chita san phdm nay dugc két hop va ¢b dic dé tao ra chét
rén. Chét rén nay dugc tao huyén phu trong CH;0H, loc, rira bang dietyl ete va 1am kho
dé tao ra hop chat néu & d& muc nay (267mg, 85%) dudi dang chit rin mau do;

"HNMR: 1,63-1,78 (2H, m), 2-2,12 (2H, m), 2,41 (3H, s), 2,69 (2H, t), 3,77 (2H,
d), 3,90 (3H, s), 4,13 (2H, d), 6,30 (1H, s), 7,14 (1H, td), 7,34 (1H, 1), 8,12 (1H, s), 8,41-
8,46 (2H, m), 8,74 (1H, s), 8,86 (1H, d), 8,96 (1H, s); m/z: ES" MH" 521,46.

Hop chét trung gian 47: 5-metyl-2,5-diazaspiro[3.4]octan dihydroclorua mudi

Diéu ché dung dich 4M ctia HCI trong EtOAc (120ml) bang cach cho axetyl
clorua (34ml) vao dung dich chira etanol (28ml) va EtOAc (58ml). Sau d6 cho dung dich
nay vao hdn hop gébm 2-benzyl-5-metyl-2,5-diazaspiro[3.4]octan (hop chét trung gian 48,
48g, 221,89mmol) va Pd(OH), (34g, 20% trén cacbon) trong 1,5 L CH;0H. Sau d6 khudy
hén hop nay & nhiét do 30°C & ap suat 55psi H, trong thoi gian 24 gid. Tiép theo, loc hdn
hop nay va ¢ dich loc trong chan khong dé tao ra mudi néu & tidu dé (42,7g, 96%) duéi

dang dau thé mau vang;

'"H NMR: (d’-metanol) 1,98-2,11 (2H, m), 2,53 (2H, 1), 3,02 (3H, s), 3,38 (2H, 1),
4,17 (2H, d), 4,68 (2H, d).

Hop chét trung gian 48: 2-benzyl-5-metyl-2,5-diazaspiro[3.4]octan

Cho paraformaldehyt (70,91g, 78 7mmol) va trietylamin (119,5g, 1,18mol) vao
hdn hop gdm 2-benzyl-2,5-diazaspiro[3.4]octan dihydroclorua (hop chét trung gian 49,

-118-



25620

65g, 236,2mmol) trong 1,2-dicloetan (700ml) va khudy hdn hop nay trong thoi gian 1 gid
& nhiét dd 10°C. Sau d6, cho natri triaxetoxybohydrua (110,8g, 1,18mol) vao va khudy
hdn hop nay trong thdi gian 12 gid & nhiét 46 15°C. Tiép theo, loc hdn hop nay va rira ba
loc ép bang CH,Cl, (3 x 500ml). Dung dich hitu co hdn hop dugce rira bing nudc mubi
(500ml), 1am kho (MgSO;) va cb trong chin khong dé tao ra hop chét néu & d&& muc nay
(51,1g, 94%) dudi dang dau thd mau vang;

"H NMR: (300 MHz, CDCL5) 1,75 (2H, m), 2,16 (2H, m), 2,49 (3H, s), 2,64 (2H,
d), 3,10 (2H, d), 3,28 (2H, d), 3,66 (2H, s), 7,22-7,62 (5H, m).

Hop chét trung gian 49: 2-benzyl-2,5-diazaspiro[3.4]octan dihydroclorua

Cho dung dich 4M cua HCI trong EtOAc (2 lit) vao dung dich chﬁa tert-butyl 2-
benzyl-2,5-diazaspiro[3.4]octan-5-carboxylat (hop chét trung gian 50, 195g, 644,8mmol)
trong EtOAc (0,5 lit) va khudy hdn hop ndy trong thoi gian 12 gid. Chét rén thu dugc
duoc thu gom bang cach loc va rira bing fert-butylmetyl ete (2 1it) dé tao ra mubi néu &

tidu dé (170g, 96%) dudi dang chit rin mau tring;

"H NMR: (d*-metanol) 2,04-2,11 (2H, m), 2,41 (2H, t), 3,39 (2H, t), 4,33 (2H, s),
4,81-4,88 (2H, m), 7,49-7,58 (5H, m).

Hop chét trung gian 50: fert-butyl 2-benzyl-2,5-diazaspiro[3.4]octan-5-carboxylat

Cho ting giot dung dich CBr4(369,5g, 1,115mol) trong 1 L CH,Cl, vao dung
dich chtra fert-butyl 2-[(benzylamino)metyl]-2-(hydroxymetyl)pyrolidin-1-carboxylat
(hop chét trung gian 51, 178,5g, 555mmol) va triphenylphosphin (292¢g, 1,115mol) trong
CH,Cl, (1,8 lit) & nhiét do 0°C. Khuéy hdn hop thu duge ndy & nhiét d6 trong phong
trong thoi gian 2 gio, sau d6 cd trong chan khong. Phén con lai duge tao huyén phu trong
hén hop gém CH;CN (2 lit) va trietylamin (563,5g, 5,57mol) va dun hdi luu & nhiét do
80°C trong thdi gian 24 gid. Sau do6, ¢6 hdn hop ndy trong chan khong. Tinh ché bing
FCC, véi rira giai bing 1:1 petrol-EtOAc tao ra hop chat néu ¢ d& muc nay (97,5g, 58%)
duéi dang dau tho mau vang;

'H NMR: (300 MHz, CDCl3) 1,47-1,72 (11H, m), 2,30 (2H, m), 3,19 (2H, d),
3,31-3,47 (2H, m), 3,82-4,12 (4H, m), 7,22-7,28 (5SH, m).
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Hop chét trung gian 51: 2-[(benzylamino)metyl]-2-(hydroxymetyl)pyrolidin-1-

carboxylat

~ Cho boran-dimetylsulfua (170ml, 1,7mol) vao dung dich chira zert-butyl 2-
benzyl-3-0xo0-2,5-diazaspiro[3.4]octan-5-carboxylat (hop chét trung gian 52, 179g,
567mmol) trong 1,8 L THF va dun hdi luu hdn hop nay & nhiét do 80°C trong thdi gian
12 gid. Sau d6, 1am dimng phan tmg nay bing cach thém CH;O0H (1 lit), va nude (1,5 lit).
Tiép theo, tach riéng cac pha nay va chiét dung dich nudc nay bang EtOAc (3 x 1 lit), sau
d6 dung dich htu co hdn hop duge rira bang nude mudi (3 x 1 1it), 1am khé (MgSO,) va
cd trong chan khong thanh hop chit néu & d& muc nay (119g, 66%) dudi dang dau thd
mau vang;

"H NMR: (CDCl3) 1,47 (10H, m), 1,55-1,78 (3H, m), 2,06 (1H, m), 2,57 (2H, d),
3,17 (1H, m), 3,35 (2H, m), 3,37 (1H, m), 3,75-3,87 (3H, m), 7,23-7,40 (SH, m).

Hop chét trung gian 52: fert-butyl 2-benzyl-3-o0x0-2,5-diazaspiro[3.4]octan-5-

carboxylat

Cho n-butyllithi (268,7ml, 0,672mmol, 2,5 M trong hexan) vao dung dich chtra
diisopropylamin (70g, 691,7mmol) & nhiét ¢ -70°C trong THF khé (1,5 lit) duéi khi N,
sau d6 khudy hdn hop nay trong thoi gian 1 gidr & nhiét d6 -70°C. Cho dung dich chira 1-
tert-butyl 2-metyl pyrolidin-1,2-dicarboxylat (hop chét trung gian 53, 140g, 610mmol)
trong THF khan (360m1) vao & nhiét d6 -70°C. Sau khi khudy & nhiét d¢ -70°C trong thoi
gian 1 gid, cho ting giot dung dich chira 2-(benzylamino)-axetonitril (hop chét trung gian
54, 45,9g, 305,7mmol) trong THF khan (360ml) vao & nhiét d¢ -70°C trong khoang thoi
gian 1 gid. Sau d6 hdn hop thu dugc nay dugc 1am 4m t6i nhiét 6 phong sau d6 khudy
trong thoi gian 12 gid. Tiép theo, cho thém NH,CI bdo hoa (1,5 1it) vao va cac pha thu
dugc duoc tach riéng. Chiét dung dich nude nay bang EtOAc (3 x 1 1it). Dung dich hiru
co hén hop dugce rira bang nude mubi (3 x 1 1it), 1am kho (MgSO4) va cd trong chan
khoéng. Tinh ché bang FCC, véi ria giai bé’mg 2:1 ete dau moé/EtOAc tao ra hop chit néu &
d& muc nay (75,5g, 76%) dudi dang dau thdé mau vang;
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"H NMR: (CDCl5) 1,44 (9H, m), 1,77 (1H, m), 1,93 (1H, m), 2,04 (1H, m), 2,37
(1H, m), 3,00 (1H, m), 3,40-3,67 (3H, m), 3,95 (1H, m), 4,25-4,89 (1H, m), 7,21-7,36
(5H, m).

Hop chét trung gian 53: 1-tert-butyl 2-metyl pyrolidin-1,2-dicarboxylat

Cho K,COs (1,1 kg, 8,0mol) va CH;5I (659g, 4,65mol) vao dung dich chtra axit 1-
[(2-metylpropan-2-yl)oxycarbonyl]pyrolidin-2-carboxylic (500g, 2,32mol) trong DMF
(2,5 lit) & nhiét do trong phong va khudy hdn hop nay trong thoi gian 12 gid, sau d6 dugc
loc. Dich loc dugc ¢b trong chan khong. Hoa tan phan con lai trong EtOAc (2 lit) va ria
bing nude (2 x 1 lit), nude mudi (1 1it), 1am kho (MgSO,) va co trong chan khong dé tao
ra hop chit néu & d& muc nay (417,8g, 96%) dudi dang dau thd mau vang;

'H NMR: (CDCLy) 1,37 (9H, m), 1,72-1,84 (3H, m), 2,15 (1H, m), 3,26-3,51 (2H,
m), 3,65 (3H, s), 4,17 (1H, m).

Hop chéit trung gian 54: 2-(benzylamino)axetonitril

Ché tung giot dung dich cia CICH,CN (316g, 4,19mol) trong EtOAc (200ml)
vao benzylamin (900g, 8,40mol) dong thdi khudy manh hén hop niy. Hon hop nay duoc
lam 4m tir tir dén nhiét d6 45°C trong thoi gian 0,5 gid va loai chét két tha mau tréng ra
bing céch loc. Cb dich loc trong chan khéng dé tao ra hop chit néu & dé muc nay (606g,

99%) dudi dang dau thd mau vang;
"H NMR: (CDCl5) 3,56 (2H, s), 3,94 (2H, s), 7,28-7,40 (5H, m).

Hop chét trung gian 55: N'-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-y1)-
4-metoxy-6-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)benzen-1,3-diamin

Gia nhiét hdn hop gdm 5-clo-N-[2-metoxy-4-(1-metyl-3,6-dihydro-2H-pyridin-4-
yl)-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hgp chat trung gian
56, 470mg, 0,96mmol), sit (320mg, 5,73mmol) va NH,CI (35,8mg, 0,67mmol) trong
etanol (19ml) va nuédc (6,33ml) & nhiét do hdi luu trong thoi gian 4 gid. Sau d6, hdn hop
nay duogc 1am ngudi va co trong chan khong dé tao ra huyén phi dic, huyén phii nay dugc
nghién bing 10% CH;0H trong CH,Cl, (50ml) trong thdi gian 15 phit. Tiép theo, loc
hdn hop ndy va cho mot lugng nhd NaHCO; béo hoa vao dich loc. Tach riéng cac pha thu

-121-



25620

duoc va chiét dung dich nude bang 10% CH;0H trong CH,Cl, (50ml). Dung dich hitu co
hén hop duoc rira bang nude mudi, 1am khd (Na,SO4) va o trong chan khong. Tinh ché
bang FCC, véi rira giai bang 2,5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra

hop chit néu & dé muc ndy (387mg, 88%) dudi dang bot mau vang;

"H NMR: 2,31 (3H, s), 2,38-2,44 (2H, m), 2,61 (2H, t), 3,02 (2H, dd), 3,68 (3H,
s), 4,33 (2H, d), 5,72-5,76 (1H, m), 6,66 (1H, s), 7,08 (1H, s), 7,14 (1H, td), 7,35-7,43
(1H, m), 8,41 (1H, s), 8,44 (1H, s), 8,49 (1H, d), 8,84 (1H, d), 8,96 (1H, s); m/z: ES" MH"
462.5.

Hop chét trung gian 56: 5-clo-N-[2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-
4-yl)-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Khu4y hdn hop gbm 3-(2,5-diclopyrimidin-4-yl)pyrazolo[1,5-a]pyridin (hgp chét
trung gian 21, 575mg, 1,86mmol) va 2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-
5-nitroanilin (hop chit trung gian 3, 490mg, 1,86mmol) trong THF (30ml) va 1am lanh
trong bé déd/nudc. Sau d6, cho thém timg giot lithi bis(trimetylsilyl)amit (4,10ml,
4,10mmol, 1M trong THF) vio va khudy hén hqp nay trong thoi gian 1 gio. Cho CH;0H
va0 va ¢d hdn hop nay trong chan khong. Tao huyén phu chét liéu thd nay trong CH;0H
va loc hén hop nay. Chét rén gom dugc dugc rira béng CH;O0H va dietyl ete va lam kho
trén phéu loc dé tao ra hop chit néu & dé muc nay (660mg, 72%) dudi dang bot mau
vang; |

"H NMR: 2,29 (3H, s), 2,30-2,38 (2H, m), 2,58 (2H, 1), 2,97 (2H, dd), 3,96 (3H,
s), 5,60-5,68 (1H, m), 7,00 (1H, s), 7,16 (1H, td), 7,36-7,45 (1H, m), 8,49-8,56 (3H, m),
8,87 (1H, d), 8,90 (1H, s), 8,97 (1H, s); m/z: ES" MH" 492,4.

Hop chit trung gian 57: 2-(4- {2-amino-4-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-yl)amino]-5-metoxyphenyl } piperazin-1-yl)-N,N-dimetylaxetamit

Gia nhiét hén hop gdm 2-(4- {4-[(5-clo-4-pyrazolo[1,5-alpyridin-3-ylpyrimidin-2-
yl)amino]-5-metoxy-2-nitrophenyl } piperazin-1-yl)-N,N-dimetylaxetamit (hop chét trung
gian 58, 0,234g, 0,41mmol), sét (0,139¢g, 2,48mmol) va NH4CI (0,015g, 0,29mmol) trong
etanol (10ml) va nudce (3,33ml) ¢ nhiét do hdi luu trong thoi gian 4 gid. Sau d6, hdn hop
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nay dugc lam ngudi xudng nhiét d6 phong, loc va cd dich loc trong chin khong. Tinh ché
" bang phuong phap séc ky trao dbi ion, bang cach st dung cot SCX va véi ria giai bang
1M amoniac hoda tan trong metanol, tao ra gbm mau nau sau khi c6 déc cac phin doan
thich hop. Tinh ché thém bing FCC, véi rira giai bang 0-5% CH;0H trong CH,Cl, tao ra

hop chit néu & d& muc nay (0,19g, 86%) dudi dang bot mau vang;

'H NMR: (CDCL) 2,72 (4H, s), 2,93-3,01 (7H, m), 3,13 (3H, s), 3,27 (2H, 5),
3,65-3,83 (2H, m), 3,84 3H, s), 6,71 (1H, s), 6,96 (1H, td), 7,38 (1H, ddd), 7,55 (1H, s),
7,92 (1H, s), 8,36 (1H, s), 8,57 (1H, dt), 8,61-8,68 (1H, m), 8,94 (1H, s); m/z: ES" MH"
536,53.

Hop chét trung gian 58: 2-(4- {4-[(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-
2-yl)amino]-5-metoxy-2-nitrophenyl} piperazin-1-yl)-N,N-dimetylaxetamit

Cho DIPEA (0,105ml, 0,60mmol) vao hdn hop gbm 5-clo-N-(4-flo-2-metoxy-5-
nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung gian 20,
207mg, 0,5mmol) va N,N-dimetyl-2-piperazin-1-ylaxetamit (86mg, 0,50mmol) trong
2,2 2-trifloetanol (2,5ml). Gia nhiét hdn hop nay trong 10 vi séng ¢ nhiét 4o 140°C trong
thoi gian 1 gio, sau d6 dugc lam ngudi xubng nhiét d6 phong. Tinh ché truc tiép hdn hop
nay bing phuong phap sic ky trao dbi ion, bing cach sir dung cot SCX va véi rira gidi
bang 7M amoniac hda tan trong metanol dé tao ra san pham tho sau khi ¢6 dic cac phan
doan thich hop. Tinh ché thém bing FCC, véi rira giai bang 0-5% CH3;0H trong CH,Cl,
tao ra hop chit néu & d& muc nay (234mg, 83%) dudi dang bot mau da cam;

'H NMR: (CDCl5) 2,71-2,78 (4H, m), 2,97 (3H, s), 3,09 (3H, s), 3,11-3,18 (4H,
m), 3,26 (2H, s), 3,99 (3H, s), 6,66 (1H, s), 6,97 (1H, td), 7,35-7,42 (1H, m), 7,52 (1H, s),
8,41 (1H, s), 8,49 (1H, d), 8,56 (1H, d), 8,92 (1H, s), 9,02 (1H, s); m/z: ES"MH" 566,52.

hop chét trung gian 59: (S)-tert-butyl N-[1-(4-{2-amino-4-[(5-clo-4-
pyrazolo[1,5-a]-pyridin-3-ylpyrimidin-2-yl)amino]-5-metoxyphenyl } piperazin-1-y1)-1-
oxopropan-2-yl]carbamat

Gia nhiét hdn hop gbm (S)-tert-butyl N-[1-(4- {4-[(5-clo-4-pyrazolo[1,5-
alpyridin-3-ylpyrimidin-2-yl)amino]-5-metoxy-2-nitrophenyl } piperazin-1-yl)-1-
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oxopropan-2-yl]carbamat (hgp chét trung gian 60, 100mg, 0,15mmol), sit (51,4mg,
0,92mmol) va NH,Cl (5,74mg, 0,11mmol) & nhiét d6 hdi lvu trong etanol (3ml) va nudc
(1ml) trong thoi gian 1 gid.

Tinh ché bang phuong phép séc ky trao dbi ion, bing cach sir dung cot SCX va
v6i rira giai bing 7M amoniac hoa tan trong metanol tao ra chat liéu ma duge tinh ché
tiép bang FCC, v6i rira giai bing 0-5% CH;OH trong CH,Cl, dé tao ra hgp chat néu & dé
muc ndy (65mg, 68%) dudi dang chét rin mau vang; m/z: ES" MH' 622,58.

Hop chét trung gian 60: (S)-tert-butyl N-[1-(4- {4-[(5-clo-4-pyrazolo[1,5-
alpyridin-3-ylyl-pyrimidin-2-yl)amino]-5-metoxy-2-nitrophenyl } piperazin-1-yl)-1-

oxopropan-2-yl]-carbamat

Cho DIPEA (0,105ml, 0,60mmol) vao hdn hop gdm 5-clo-N-(4-flo-2-metoxy-5-
nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chit trung gian 20,
207mg, 0,5mmol) va (S)-tert-butyl 1-oxo-1-(piperazin-1-yl)propan-2-ylcarbamat (129mg,
0,50mmol) trong 2,2 2-trifloetanol (2,5ml). Gia nhiét hdn hop nay trong 16 vi séng & nhiét
d6 140°C trong thoi gian 1 gid, sau d6 1am ngudi xudng nhiét d6 phong Hon hop ndy
dugce tinh ché truc tiép bing phuong phép séc ky trao dbi ion, bang cach sir dung cot SCX
va vé6i rira giai bdng 7M amoniac hda tan trong metanol dé tao ra chét liéu tho. Tinh ché
thém chét liéu nay bang FCC, véi rira giai bang 0-5% CH;OH trong CH,Cl, tao ra hop
chét néu & d& muc ndy (110mg, 34%) duéi dang chat rin/goém; m/z: EST MH" 552,59.

Hop chét trung gian 61: N-(5-clo-4-pyrazolo[1,5-alpyridin-3-ylpyrimidin-2-y1)-4-
[(35)-3-dimetylaminopyrolidin-1-yl]-6-metoxybenzen-1,3-diamin

Dun hdi lvu hdn hop gdm 5-clo-N-[4-[(3S)-3-dimetylaminopyrolidin-1-yl]-2-
metoxy-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung
gian 62, 295mg, 0,58mmol), sit (194mg, 3,48mmol) va NH,Cl (23mg, 0,43mmol) trong
etanol (12ml) va nudc (4ml) trong thoi gian 1,5 gid. Sau d6, hén hop nay duge lam lanh
va cd trong chan khdng. Phan con lai dugc nghién thanh bt trong 10% CH;0H trong
CH,Cl, (25ml) trong thoi gian 15 phut va sau d6 dugc loc. Phan con lai dugc nghién tiép
thanh bot bang 10% CH;0H trong CH,Cl, (25ml) va loc. Hn hop dich loc ndy duoc rira

bang nude mudi, 1am kho (Na,SO,) va cb trong chan khong. Tinh ché bang FCC, véi rira
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giai bang 2% 7N amoniac hoda tan trong metanol trong CH,Cl, tao ra hop chét néu ¢ @&

muc nay (260mg, 94%) dudi dang gdm mau vang;

"H NMR: 1,73-1,86 (1H, m), 2,01-2,12 (1H, m), 2,20 (6H, s), 2,81-2,91 (1H, m),
2,92-3,05 (2H, m), 3,16 (1H, dd), 3,2-3,27 (1H, m), 3,67 (3H, s), 4,25 (2H, d), 6,71 (1H,
s), 6,93 (1H, s), 7,12 (1H, td), 7,3-7,37 (1H, m), 8,36 (1H, 5), 8,38-8,46 (2H, m), 8,82
(1H, dt), 8,94 (1H, s); m/z: ES" MH" 479,5.

Hop chét trung gian 62: 5-clo-N-{4-[(3S)-3-dimetylaminopyrolidin-1-yl]-2-
metoxy-5-nitrophenyl }-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Cho (3S)-N,N-dimetylpyrolidin-3-amin (0,092ml, 0,72mmol) vao huyén phu ctia
5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin
(hop chét trung gian 20, 250mg, 0,60mmol) va DIPEA (0,125ml, 0,72mmol) trong DMA
(3ml) va gia nhiét hdn hop ndy & nhiét dd 140°C trong 10 vi séng trong thoi gian 0,5 gio.
Tiép theo pha lodng hdn hop nay bing CH;OH va hép thu 1én cot SCX. Cot nay dugc rira
bang CH;0H va sau d6 rira giai bang 1:1 7M amoniac hoa tan trong metanol trong
CH,Cl,. Cac phan doan thich hop dugc c6 dac va tinh ché tiép béng FCC, véi rua giai
béng 2% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chét néu & dé muc

nay (300mg, 98%) dudi dang bot mau da cam;

'H NMR: 1,75-1,95 (1H, m), 2,09-2,30 (7H, m), 2,72-2,87 (1H, m), 3,11-3,27
(3H, m), 3,42-3,56 (1H, m), 3,90 (3H, s), 6,57 (1H, s), 7,13 (1H, t), 7,26-7,41 (1H, m),
8,09 (1H, s), 8,28-8,50 (2H, m), 8,67 (1H, s), 8,84 (1H, d), 8,95 (1H, s); m/z: ES" MH"
509,5.

Hop chit trung gian 63: N'-(5-clo-4-pyrazolo[ 1,5-a]pyridin-3-ylpyrimidin-2-yl)-
4-metoxy-6-(4-metylpiperazin-1-yl)benzen-1,3-diamin

Gia nhiét hdn hop gdm 5-clo-N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung gian 64,
775mg, 1,57mmol), sit (525mg, 9,40mmol) va NH,CI (62,8mg, 1,17mmol) & nhiét do hoi
I trong etanol (21ml) va nudc (7ml) trong thoi gian 2 gid. Sau d6, hdn hop nay duge

1am lanh va loc qua diatomit (Xelit™). Dich loc duoc ¢ trong chan khong va sau d6

-125-



25620

duogc hoa tan vao CH,Cl,. Dung dich nay dugc rira béng nude mudi, 1Jam kho (MgS0O,) va
cd trong chan khong. Tinh ché bang FCC, véi rira giai bang 2-6% 7N amoniac hoa tan
trong metanol trong CH,Cl, tao ra hop chit néu & d& muc nay (480mg, 66%) dudi dang
gdm mau nau;

"H NMR: 2,26 (3H, s), 2,52 (4H+DMSO, m), 2,89 (4H, t), 3,68 (3H, s), 4,35 (2H,
d), 6,73 (1H, s), 6,99 (1H, d), 7,13 (1H, td), 7,28-7,39 (1H, m), 8,38 (1H, d), 8,39-8,46
(2H, m), 8,82 (1H, d), 8,95 (1H, s); m/z: ES" MH" 4655.

Hop chit trung gian 64: 5-clo-N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Cho 1-metylpiperazin (0,267ml, 2,41mmol) vio huyén phi cua 5-clo-N-(4-flo-2-
metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung
gian 20, 500mg, 1,21mmol) trong 2,2,2-trifloetanol (6ml). Gia nhiét hdn hop nay trong 16
vi séng & nhiét d6 140°C trong thoi gian 1 gid. Sau d6, nap hdn hop nay 1én cot SCX, va
rira ¢t nay bang CH;OH. Sau d6, rira giai cot ndy bang 2M amoniac hoa tan trong
metanol va cac phan doan thich hop duoc két hop va c6 trong chan khong. Tinh ché thém
béng FCC, véi rira giai b%mg 0-10% CH;0H trong CH,Cl, tao ra hgp chit néu & d& muc
nay (596mg, 100%), dudi dang bot mau da cam;

'HNMR: (CDCl;) 2,37 3H, s), 2,57-2,68 (4H, m), 3,08-3,14 (4H, m), 4,00 (3H,
s), 6,64 (1H, s), 6,98 (1H, t), 7,34-7,43 (1H, m), 7,53 (1H, s), 8,41 (1H, s), 8,49 (1H, d),
8,53-8,6 (1H, m), 8,93 (1H, s), 9,04 (1H, s); m/z: ES* MH" 495.

Hop chét trung gian 65: 2-{[5-amino-2-metoxy-4-(4-metylpiperazin-1-
yl)phenyl]amino }-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-5-carbonitril

Cho hén hop gdm N "-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-4-
metoxy-6-(4-metylpiperazin-1-yl)benzen-1,3-diamin (hop chét trung gian 63, 157mg,
0,34mmol), kém (2,209mg, 0,03mmol), tris(dibenzylidenaxeton)dipaladi(0) (30,9mg,
0,03mmol), dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (‘XPhos’, 32,2mg,
0,07mmol), va dixyano-ké&m (23,8mg, 0,20mmol) viao 6ng phan tng dudi khi N, va sau

dé cho DMA da loai khi (0,9ml) vao. Khqu huyén phu thu dugce & nhiét d 95°C trong
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thoi gian 1,5 gid. Tiép theo, pha loing hdn hop nay bing EtOAc va rira nam 1an bing
nude, sau d6 13 nude mubi. Sau d6, dung dich nay duoc 1am kho (MgSOy) va cd trong
chan khong. Phan con lai dugce nghién thanh bot bang dietyl ete va chat rén thu duge dugc
thu gom bang cach loc, va rira bing dietyl ete. Tiép theo, chit ran nay dugc hoa tan trong
hén hop gdm CH,Cl, va CH;0H va dung dich nay dugc cho qua hgp PL SPE ting binh
Iwu-Thiol MP SPE (c6 thé c6 duoc tir Polymer Laboratories) trong diéu kién trong luc.
Dung dich thu dugc duoc cd trong chan khong dé tao ra hop chit néu & dé muc nay

(87mg, 57%) dudi dang chat rdn mau vang;

"H NMR: (100°C) 2,28 (3H, s), 2,49-2,58 (4H, m), 2,90-2,98 (4H, m), 3,70 (3H,
s), 4,28 (2H, br s), 6,77 (1H, s), 6,99 (1H, s), 7,14 (1H, 1), 7,37 (1H, 1), 8,37 (1H, d), 8,55
(1H, s), 8,78 (1H, d), 8,85 (1H, s), 8,92 (1H, s); m/z: ES" MH" 456.4. |

Hop chét trung gian 66: N'-[4-(1 H-indol-3-yl)pyrimidin-2-yl]-4-metoxy-6-(4-

metylpiperazin-1-yl)benzen-1,3-diamin

Cho 1am mét 14n dung dich cia NH,CI (0,021g, 0,38mmol) trong nude (3ml) vao
huyén pht duoc khudy ctia 4-(1H-indol-3-yl)-N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenyl]pyrimidin-2-amin (hop chat trung gian 67, 0,235g, 0,51mmol) va sat (0,171g,
3,07mmol) trong etanol (9ml) va khudy hdn hop nay & nhiét ¢ 105°C trong thoi gian 18
~ gid. Sau d6, c6 hdn hop nay trong chan khong va phan c3n tao ra dugc hoa tan trong
DMEF (20ml). Tinh ché bing phuong phép séc ky trao dbi ion, bing cach sir dung cot
SCX, vdi rira giai béng 0,35M amoniac hoa tan trong metanol trong CH,Cl, va c6 déc céac
phan doan thich hop tao ra hgp chit néu & & muc nay (0,206g, 94%) dudi dang chat rén
mau vang; m/z: ES" MH' 430,51.

Hop chét trung gian 67: 4-(1H-indol-3-yl)-N-[2-metoxy-4-(4-metylpiperazin-1-
yD)-5 -nitrophenyl]pyrimidin—2-amin

Pay kin hdn hop gdm 1-metylpiperazin (148mg, 1,48mmol), N-(4-flo-2-metoxy-
5-nitrophenyl)-4-(1 H-indol-3-yl)pyrimidin-2-amin (hop chit trung gian 68, 224mg,
0,59mmol) va trifloetanol (5ml) vao dng vi séng va gia nhiét dén nhiét d6 120°C trong
thoi gian 1 gid trong 10 phan tmg vi séng va sau d6 1am ngudi xudng nhiét d6 phong. Tiép

theo, cd hén hop nay trong chan khong. Nghién gébm mau nau thu duoc bang etanol va
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sau d6 dietyl ete dé tao ra chét rin ma duogc thu gom bang céch loc va sdy khé trong chin
khong dé tao ra hop chit néu & dé muc ndy (89mg, 33%) dudi dang chat rin mau nu
Xam;

"H NMR: 3,02-3,13 (4H, m), 4,00 (3H, s), 6,86 (1H, s), 7,08 (1H, t), 7,18 (1H, t),
7,31 (1H, d), 7,45 (1H, d), 8,08 (1H, s), 8,33 (2H, dd), 8,82 (1H, d), 11,81 (1H, s); m/z:
ES" MH" 460,5.

Hop chit trung gian 68: N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1 H-indol-3-

yl)pyrimidin-2-amin

N

0...0
P N

+ F
I\)N\ H.N
Nel o

Cho hydrat cta axit p-toluensulfonic (225mg, 1,18mmol) 1am mét 1an vao hdn
hop gdm 4-flo-2-metoxy-5-nitroanilin (hop chit trung gian 23, 200mg, 1,07mmol) va 3-
(2-clopyrimidin-4-yl)-1H-indol (247mg, 1,07mmol) trong 2-pentanol (10ml). Sau do,
khudy hdn hop thu duge nay & nhiét do 120°C trong thoi gian 18 gio. Gom chit két tua
thu dugc bang cach loc, rira bing 2-pentanol (5ml) va lam kho trong chan khong dé tao ra
chit rin mau vang. Nghién chét rin véi CH;CN dé tao ra cht rén, chét rin nay dugc thu
gom bang cach loc va 1am khé trong chan khong dé tao ra hop chét néu & d& muc nay

(224mg, 55%) dudi dang chét rin mau vang; m/z: EST MH" 380,21.

Hop chét trung gian 69: 4-metoxy-6-(4-metylpiperazin-1-yl)-N'"-(4-pyrazolo[1,5-
alpyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin

Cho timg giot dung dich gém [(2)-3-(dimetylamino)-3-pyrazolo[1,5-a]pyridin-3-
yl-prop-2-enyliden]-dimetyl-amoni hexaflophosphat (hgp chét trung gian 70, 116mg,
0,3mmol) trong 2-metoxyetanol (2ml) vao dung dich da duoc khudy chtra 1-(5-amino-2-
metoxy-4-(4-metylpiperazin-1-yl)phenyl)guanidin (hop chét trung gian 72, 84mg,
0,30mmol) va 1,1,3,3-tetrametylguanidin (0,056ml, 0,45mmol) trong 2-metoxyetanol
(2ml) & nhiét do trong phong dudi khi N,. Dung dich thu dugc day kin vao éng vi séng va
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dugc gia nhiét &n nhiét do 120°C trong thoi gian 0,25 gid, sau d6 lam ngudi xuéng nhiét
d6 phong. Sau do, cho thém 1,1,3,3-tetrametylguanidin (0,056ml, 0,45mmol) nita vao va
khuéy hén hop nay & nhiét do 120°C trong thoi gian 0,25 gid, sau d6 & nhiét dd 140°C
trong thdi gian 0,25 gid. Hon hop nay dugc 1am ngudi, pha lodng bing EtOAc (10ml), va
rira bing nude (2 x 5ml). Dung dich nudc nay duge chiét bing EtOAc (5ml) va dung dich
hitu co nay dugce rira bang nude (2 x 3ml). Dung dich hitu co hdn hgp duge 1am kho
(MgSOy) va cb trong chan khéng. Tinh ché bang FCC, véi rira giai bang 1,5-5% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & d& muc ndy (69mg,

53%) dudi dang bot mau vang;

'"HNMR: 2,25 (3H, d), 2,51 (4H, m), 2,87 (4H, 1), 3,73 3H, 5), 4,37 (2H, 5), 6,72
(1H, s), 7,07 (1H, m), 7,22 (1H, d), 7,33 (1H, s), 7,40 (1H, m), 7,98 (1H, s), 8,31 (1H, d),
8,52 (1H, d), 8,76 (1H, s), 8,79 (1H, d); m/z: ES* MH" 431.

Hop chit trung gian 70: [(Z2)-3-(dimetylamino)-3-pyrazolo[1,5-a]pyridin-3-yl-
prop-2-enyliden]-dimetyl-amoni hexaflophosphat

Thém dimetylamin (24,0ml, 48,0mmol, 2M trong THF) 1am mét 1an vao huyén
phu cta (Z£)-N-(3-clo-3-(pyrazolo[1,5-a]pyridin-3-yl)alyliden)-N-metylmetanamini
hexaflophosphat (hop chét trung gian 71, 6,07g, 16mmol) trong CH;0H (40ml) & nhiét do
trong phong dudi khi N,. Dung dich thu dugc dugc khuéy & nhiét 46 trong phong trong
thoi gian 0,25 gid, sau d6 dugce bao quan trong ti d4 qua dém. Céac tinh thé duoc tao ra va
dugc gom, rira bing CH30H & nhiét d6 -50°C va THF, sau d6 1am kho bang cach hut
dudi dong N,. Hai mé tinh thé duoc gom détaora hop chét néu & dé muc nay (5,29g,
85%) dudi dang chit rén & dang tinh thé mau be; m/z: ES*M' 244,

Hop chét trung gian 71: (£)-N-(3-clo-3-(pyrazolo[1,5-a]pyridin-3-yl)alyliden)-/N-
metylmetanaminium hexaflophosphat

Cho POCl; (0,951ml, 10,20mmol) vao dung dich chira (E)-3-(dimetylamino)-1-
(pyrazolo[1,5-a]pyridin-3-yl)prop-2-en-1-on (2,153g, 10mmol) trong CH,Cl, (15ml) &
nhiét d6 20°C (bang c4ch st dung d4/nudc dé 1am mat) trong khoang thoi gian 3 phut
dudi khi N,. Dung dich thu dugc dugc khqu & nhiét do trong phong trong thoi gian 0,5

gid va sau d6 dugc ¢ dic in vauco. Hoa tan phan con lai trong lugng ti thiéu CH;0H
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(100ml). Dung dich nay dugc cho trong khodng thoi gian 2 phut vao dung dich chira natri
hexaflophosphat(V) (3,36g, 20,00mmol) trong CH;OH (40ml). Sau 5 phut, chat két tua
duoc thu gom bz"mg cach loc, rira k¥ bz"mg CH;0H, lam lanh xuéng nhiét do -50°C va lam
kho béng cach hut dugi dong N, dé tao ra hop chét néu & d& muc nay (3,40g, 90%) dudi

dang bt mau vang, chét nay dugc sir dung ma khéng can tinh ché thém;

"H NMR: 3,63 (6H, d), 7,36 (2H, m), 7,71-7,90 (1H, m), 8,45 (1H, d), 8,81 (1H,
d), 9,05 (2H, d); m/z: ES" M 234.

Hop chét trung gian 72: l-[5-amino-2-metoxy-4¥(4-metylpiperazin- 1-
yl)phenyl]guanidin '

Khudy hén hop gdm 1-[2-metoxy—b4-(4-mety1piperazin—l-yl)-S-
nitrophenyl]guanidin (hop chit trung gian 73, 1,47g, 4,58mmol) va 10% Pd trén cacbon
(0,146g, 0,14mmol) trong etanol (30ml) dudi khi H, & nhiét do trong phdong trong thoi
gian 18 gi. Hon hop nay dugce loc qua diatomit (XelitTM) va cd dich lgc trong chan
khong. Phan con lai, ciing véi 10% Pd trén cacbon (0,146g, 0,14mmol) trong CH;0H
(60ml) duoc khudy dudi khi H, & nhiét d6 trong phong trong thdi gian 2 gid. Hon hop nay
sau d6 duoc loc qua diatomit (XelitTM) va dich loc dugc ¢d trong chan khong dé tao ra

hop chét néu & dé muc nay (1,253g, 94%) dudi dang bot mau nau;

'H NMR: 2,24 (3H, s), 2,51 (4H, m), 2,86 (4H, m), 3,72 3H, s), 4,47 (2H, s),
6,54 (1H, s), 6,69 (1H, s), 7,30 (3H, s); m/z: ES" MH" 279.

Hop chét trung gian 73: 1-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenyl]guanidin

Cho axit metansulfonic (0,508ml, 7,83mmol) vao huyén phi chira 2-metoxy-4-(4-
metylpiperazin-1-yl)-5-nitroanilin (hop chét trung gian 14, 1,39g, 5,22mmol) trong butan-
1-0l (10ml) va nuée (0,5ml) & nhiét do trong phong. Gia nhiét huyén phu dic thu dugc
dén nhiét d6 90°C va & nhiét dd d6 cho timg giot dung dich chira xyanamit (0,439g,
10,44mmol) trong nuée (0,22ml) vao trong khoang thdi gian 1 phat. Gia nhiét hdn hop
nay & nhiét d6 90°C trong thoi gian 0,5 gid, sau d6 cho timg giot axit metansulfonic
(0,339ml, 5,22mmol) vao. Cach khoang thdi gian 10 phut cho 14n lugt thém xyanamit
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(0,219g, 5,22mmol), thém axit metansulfonic (0,339ml, 5,22mmol) va thém xyanamit
(0,329¢g, 7,83mmol) va thém axit metansulfonic (0,339ml, 5,22mmol) vao. Hén hop nay
duoc dé ngudi va pha lodng véi 2-metyltetrahydrofuran (75ml) va dietyl ete (75ml). Sau
d6, kidm hod dung dich nay bing céach sir dung 5SM NaOH dén d6 ~pH 13. Téch riéng cac
pha thu duge va chiét dung dich nuéc bang 2-metyltetrahydrofuran (3 x 50ml). Dung dich
hitu co hdn hop duoc rira bang nude mudi bdo hoa va 1am khé (MgSO,). San phdm két
tta 1én chét 1am kho, vi thé sau bude loc rira MgSO, bang CH,Cl,/CH;0H néng 5:1 (5 x
100ml) va hdn hop dich loc duge cb trong chan khong. Hoa tan phan cdn lai trong 2-
propanol néng (80ml), dugc loc trong khi con néng va-sau do cd trong chén khong. Hoa
tan phan con lai trong CH,Cl, (50ml), loc va dich loc dugc cd trong chan khong dé tao ra
hop chét néu & d& muc nay (1,49¢g, 89%) dudi dang bot méu da cam. San pham nay chi c¢6
thé dugc léng dong & dang vo dinh hinh tir dich loc 2-propanol, nhung 38mg mau san
phim cudi dugc két tinh tir etanol (~100 pl) va duge thu gom bing cach loc, rira bang -
70°C etanol va dietyl ete va siy kho trong chan khong dé tao ra hop chéit néu & dé muc

nay (11mg, 28%) dudi dang bdt mau vang;

"H NMR: 2,25 (3H, s), 2,44-2,49 (4H, m), 2,99-3,16 (4H, m), 3,91 (3H, s), 6,73
(1H, s), 7,38 (3H, s), 7,67 (1H, s); m/z: ES" MH" 309.

Hop chét trung gian 74: N'-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl]-4-metoxy-6-

(4-metylpiperazin-1-yl)benzen-1,3-diamin

Pun hdi luu hdn hop gbém 5-clo-4-(1H-indol-3-yl)-N-[2-metoxy-4-(4-
metylpiperazin-1-yl)-5-nitrophenylJpyrimidin-2-amin (hop chét trung gian 75, 350mg,
0,71mmol), st (237mg, 4,25mmol) va NH,Cl (26,5mg, 0,50mmol) trong etanol (24ml)
va nuée (8ml) for 2 gid. Sau d6, hdn hop ndy duge 1am lanh va co trong chan khong dé
tao ra huyén phu rat dic. CH,Cl, (100ml) va cho CH;OH (10ml) vao va khudy hdn hop
nay trong thoi gian 0,25 gidr va sau d6 loc. B loc ép duoc rira bing CH,Cl, va CH;0H
nita, va hdn hop pha hitu co duoc 1am khé (MgSO,) va cb trong chan khong. Tinh ché
bang FCC, vdi rira giai bang 1-5% amoniac hoa tan trong metanol trong CH,Cl, tao ra

hop chit néu & dé muc nay (288mg, 88%) dudi dang mang ran mau vang;
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'"H NMR: 2,26 (3H, s), 2,47-2,56 (4H, m), 2,88 (4H, 1), 3,70 3H, s), 4,29 (2H, d),
6,72 (1H, s), 7,04 (1H, 1), 7,14 (1H, s), 7,15-7,22 (1H, m), 7,46 (1H, d), 8,18 (1H, s), 8,35
(2H, d), 8,48 (1H, d), 11,81 (1H, s); m/z: ES* MH" 464,49.

Hop chét trung gian 75: 5-clo-4-(1H-indol-3-yl)-N-[2-metoxy-4-(4-
metylpiperazin-1-yl)-5-nitrophenyl]pyrimidin-2-amin

Cho 1-metylpiperazin (492 pl), 4,44mmol) vao huyén phu cia 5-clo-N-(4-flo-2-
metoxy-5-nitrophenyl)-4-(1H-indol-3-yl)pyrimidin-2-amin (hop chét trung gian 76,
612mg, 1,48mmol). Gia nhiét hdn hop nay & nhiét 46 120°C trong thoi gian 1 gid va sau
d6 co trong chan khong. Hoa tan phan con lai trong CH,Cl, (25ml) va rira bing nuée (2 x
25ml) va nudc mubi bio hoa (25ml), sau d6 1am khod (MgSO0Oy) va co trong chan khong.
Tinh ché bang FCC, v&i rtra giai bing 1-10% CH;0H trong CH,Cl, tao ra hop chit néu &
dé muc nay dudi dang gdbm mau da cam. Gém ndy dugc hoa tan trong etanol (25ml) va

“chét rin tao ra két tia. Chét rin nay duoc thu gom bang céch loc va rira bing etanol va
dietyl ete dé tao ra hop chit néu & d& muc ndy (365mg, 50%) dudi dang chit rin mau

vang/mau da cam,;

'HNMR: 2,26 (3H, s), 2,47-2,55 (4H, m), 3,07-3,13 (4H, m), 3,93 (3H, s), 6,85
(1H, s), 6,99 (1H, t), 7,16-7,22 (1H, m), 7,48 (1H, d), 8,26 (1H, d), 8,36 (1H, s), 8,42 (1H,
d), 8,51 (1H, s), 8,54 (1H, s), 11,88 (1H, s); m/z: EST MH" 494,46,

Hop chit trung gian 76: 5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1H-indol-3-
yl)-pyrimidin-2-amin

Gia nhiét hon hop gdm 3-(2,5-diclopyrimidin-4-yl)-1H-indol (hop chét trung gian
11, 391mg, 1,48mmol), 4-flo-2-metoxy-5-nitroanilin (hgp chét trung gian 23, 289mg,
1,55mmol) va monohydrat ctia axit p-toluensulfonic (310mg, 1,63mmol) trong 2-pentanol
(25ml) ¢ nhiét d6 125°C trong thoi gian 18 gid. Hon hop nay duoc 1am ngudi va duge sir
dung trong budc tiép theo ma khong can tinh ché thém; m/z: ES* MH' 414,12.

Hop chit trung gian 77: 4-metoxy-N "-[5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-
y1]-6-(4-metylpiperazin-1-yl)benzen-1,3-diamin
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Gia nhiét hdn hop gdm N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitrophenyl]-5-
metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 78, 408mg,
0,84mmol), sit (280mg, 5,02mmol) va NH,C1 (31,3mg, 0,59mmol) trong etanol (24ml)
va nuée (8,00ml) & nhiét d6 hoi luu trong thoi gian 3 gio. Hon hop ndy duge 1am ngudi
va c6 trong chan khong dé tao ra huyén phu rat dic. Cho CH,Cl, (100ml) va CH;0H
(10ml) vao va khudy hdn hop nay trong thdi gian 0,25 gid va sau d6 loc. Rira ba loc ép
ndy bang CH,Cl, va CH30H nita va hdn hop pha hitu co dugc 1am kho (MgSO4) va cO
trong chan khong. Tinh ché bang FCC, vdi rira giai bing 1-7% amoniac hoa tan trong

| metanol trong CH,Cl, tao ra hop chit néu & d& muc nay (163mg, 43%) dudi dang gom

mau vang cht ndy két tinh khi dimg yén;

'H NMR: (CDCLy) 2,36 (6H, s), 2,53 (3H, dd), 2,94 (4H, 1), 3,69-3,79 (2H, m),
3,83 (3H, s), 3,86 (3H, s), 6,69 (1H, ), 7,24-7,27 (1H, m), 7,29 (1H, dd), 7,33 (1H, dd),
7,36-7,40 (1H, m), 7,49 (1H, s), 7,58 (1H, s), 8,23 (1H, d), 8,26 (1H, s), 8,56 (1H, d); m/z:
ES" MH" 458,37.

Hop chét trung gian 78: N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitrophenyl]-5-
metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin /

Cho 1-metylpiperazin (0,453ml, 4,08mmol) vao huyén phu ciia N-(4-flo-2-
metoxy-5-nitrophenyl)-5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chit trung
gian 79, 554mg, 1,36mmol) trong 2,2,2-trifloetanol (10ml). Gia nhiét hdn hop ndy trong
16 vi séng & nhiét d 120°C trong thdi gian 1 gid. Sau d6, ¢6 hdn hgp nay trong chan
khong va hoa tan phén con lai trong CH,Cl, (50ml). Dung dich nay dugc rira béng nudc
(2 x 50ml) va nuéc mudi bio hoa (50ml), sau d6 1am kho (MgSOy) va cb trong chan
khong. Tinh ché bang FCC, véi rira giai bang 1-10% CH;OH trong CH,Cl, tao ra gom
mau da cam. Gom nay dugc hoa tan trong etanol (25ml) va chét rén tao két tia. Chit rén
nay duoc thu gom bing cach loc va rira bang etanol dé tao ra hop chit néu & dé muyc nay

413mg, 62%) dudi dang chit rin mau vang/mau da cam;
( g, ) ang g ;

'H NMR: 2,25 (3H, s), 2,39 (3H, s), 2,45-2,54 (4H, m), 3,03-3,10 (4H, m), 3,91
(3H, s), 3,98 (3H, s), 6,86 (1H, s), 7,06 (1H, dd), 7,22-7,28 (1H, m), 7,51 (1H, d), 8,02
(1H, s), 8,07 (1H, s), 8,26-8,30 (1H, m), 8,38 (1H, d), 8,69 (1H, s); m/z: ES" MH" 488,29.
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Hop chit trung gian 79: N-(4-flo-2-metoxy-5-nitrophenyl)-5-metyl-4-(1-
metylindol-3-yl)pyrimidin-2-amin

Gia nhiét hn hop gém 3-(2-clo-5-metylpyrimidin-4-yl)-1-metyl-1H-indol (hop
chét trung gian 80, 350mg, 1,36mmol), 4-flo-2-metoxy-5-nitroanilin (hop chét trung gian
23, 265mg, 1,43mmol) va axit p-toluensulfonic (284mg, 1,49mmol) trong 2-pentanol
(25ml) & nhiét d6 125°C trong thoi gian 24 gid. Sau d6, hdn hop nay duge lam lanh va cd
trong chan khong. Gom thu dugc dugce st dung ma khdng can tinh ché thém; m/z: ES*

MH" 240,13.
Hop chét trung gian 80: 3-(2-clo-5-metylpyrimidin-4-yl)-1H-indol

Cho NaH (0,862g, 21,54mmol, hé phan tin 30% trong diu khoang) vao 3-(2-clo-
5-metylpyrimidin-4-y1)-1H-indol (hop chit trung gian 17, 5,0g, 20,5mmol) trong THF
(200ml) ¢ nhi¢t 4 0°C dudi khi N,. Dung dich thu dugc dugc khuéy ¢ nhi¢t 46 0°C trong
thoi gian 0,25 gi¢. Sau d6, cho thém CH;I (1,347ml, 21,54mmol) vao, lam 4m hén hop
nay dén nhiét 46 phong va khudy trong thoi gian 2 gid. Hon hop nay duoc 1am ngudi tiép
trong bé nudc d4 va cho phan NaH nira (0,862g, 21,54mmol, hé phan tan 30% trong dau
khoang) vao. Khudy huyén phi thu dugc & nhiét 46 0°C trong thoi gian 10 phut. Sau do,
cho thém CH;I (1,347ml, 21,54mmol) vao va khudy hdn hop ndy trong thoi gian trong 1
gid nita. Tiép theo, pha loéing hdn hop nay bang nude (100ml) va chiét bing EtOAc
(100ml). Dung dich hitu co nay dugc rira bang nude (75ml) va mot s chét rin tao ra & bé
mit phan chia dung méi. Chat rin duoc thu gom bang cach loc va rira b%ng nudc va
EtOAc va sau d6 1am khd, tao ra hop chét néu & d& muc nay dudi dang chét rin mau
trdng. Céc pha duoc tach riéng va dung dich hiru co nay duoc rira thém bang nudc va mot
phén chét rin tao ra thém cling dugc gom b?mg cach loc, rira br:ing nudc va EtOAc va lam
kho, dé tao ra thém hop chét néu & dé muc nay dudi dang chét rin mau tréng. (t6ng luong
thu duge: 3,82g, 72%). Dung dich hitu co ndy sau d6 duoc rira bing nude mudi bao hoa,
1am kho (MgSOy) va o trong chan khong. Phan con lai dugc nghién thanh bot bang
dietyl ete dé tao ra chét ran, chat rin nay duoc thu gom bang cach loc va 1am kho trong
chan khéng dé tao ra hop chit néu & d& muc nay (0,883g, 17%) dudi dang chét rdn mau

be; (téng lugng: 4,71g, 89%);
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'H NMR: 2,48 (3H, s), 3,94 (3H, s), 7,24-7,36 (2H, m), 7,58 (1H, d), 8,25 (1H, s),
8,48 (1H, s), 8,57 (1H, d); m/z: ES* MH" 258,12.

Hop chét trung gian 81: N -(2-dimetylaminoetyl)-5 -metoxy—NI-metyl-N" -[5-
metyl-4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,2,4-triamin

Gia nhiét hdn hop gdm N "-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-N-[ 5-metyl-
4-(1-metyl-indol-3-yl)pyrimidin-2-yl]-5-nitrobenzen-1,4-diamin (hop chét trung gian 82,
202mg, 0,41mmol), sét (138mg, 2,48mmol) va NH4Cl (15,45mg, 0,29mmol) trong etanol
(16ml) va nude (5,33ml) & nhiét do hdi luu trong thoi gian 3 gid. Sau d6, hdn hop nay
dugc lam lanh va ¢6 trong chan khong dé tao ra huyén phu rat dic. Sau d6, cho thém
CH,Cl, (100ml) va CH;OH (10ml) vio va khudy hdn hop nay trong thoi gian 0,25 gidr va
sau d6 loc. B3 loc ép duoc rira tiép béng CH,C1, va CH;0H va hdn hgp pha hitu co duoc
1am kho (MgSO,) va c6 trong chan khong. Tinh ché bang FCC, véi rira giai bang 1-8%
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu ¢ d& muc nay (147mg,

78%) dudi dang mang rén mau vang; m/z: ES" MH" 460,36.

Hop chit trung gian 82: N '-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-N-[ 5S-metyl-
4-(1-metylindol-3-yl)pyrimidin-2-yl]-5-nitrobenzen-1,4-diamin

Cho N N' N’-trimetyletan-1,2-diamin (221mg, 2,16mmol) vao huyén phu ctia N-
(4-flo-2-metoxy-5-nitrophenyl)-5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét
trung gian 79, 400mg, 0,98mmol) trong DMA (4ml). Gia nhiét hn hop nay trong 16 vi
séng & nhiét do 140°C trong thoi gian 0,5 gid. Sau d6, cd hdn hop nay trong chén khéng
va hoa tan phan con lai trong EtOAc (100ml). Dung dich nay duoc rira bing nude (2 x
100ml) va nudc mudi bio hoa (100ml), 1am khd (MgSOy) va co trong chan khong. Tinh
ché bang FCC, véirira giai bang 1-8% amoniac hoa tan trong metanol trong CH,Cl, tao
ra hop chét néu & dé muc nay (202mg, 42%) dudi dang mang ran mau da cam; m/z: ES”

MH" 444,55.

Hop chat trung gian 83: 4-[(3R)-3-dimetylaminopyrolidin-1-y1]-6-metoxy-N-[5-
metyl-4-(1-metylindol-3-yl)pyrimidin-2-yl|benzen-1,3-diamin
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Gia nhiét hdn hop gdm N- {4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl}-5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 84,
325mg, 0,65mmol), st (217mg, 3,89mmol) va NH,CI (24,26mg, 0,45mmol) trong etanol
(16ml) va nuée (5,33ml) & nhiét d6 hdi Iuu trong thoi gian 3 gid. Sau d6, hdn hop nay
dugc 1am lanh va ¢ trong chan khong dé tao ra huyén phu rat dic. Tiép theo, bd sung
CH,Cl, (100ml) va CH;0H (10ml) vao va khudy hdn hop nay trong thoi gian 0,25 gid va
sau do6 loc. Ba loc ép dugc rua béng phén CH,Cl, va CH;OH nita va hdn hop pha hitu co
dugc 1am khd (MgSOy) va ¢ trong chan khong. Tinh ché bang FCC, vdi rira giai bing 1-
8% amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chit néu & d& muc nay

(257mg, 84%) dudi dang mang rin mau vang;

"H NMR: 1,76 (1H, td), 2,03 (1H, dt), 2,18 (6H, s), 2,37 (3H, s), 2,79-2,87 (1H,
m), 2,88-2,97 (2H, m), 3,08-3,14 (1H, m), 3,18 (1H, dd), 3,73 (3H, s), 3,90 (3H, s), 4,19
(2H, s), 6,70 (1H, s), 7,13 (1H, t), 7,25 (1H, t), 7,44 (1H, s), 7,51 (1H, d), 7,65 (1H, s),
8,04 (1H, s), 8,19 (1H, s), 8,46 (1H, d); m/z: ES" MH" 472,35.

Hop chit trung gian 84: N-{4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl }-5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin

Cho (3R)-N,N-dimetylpyrolidin-3-amin (255mg, 2,24mmol) vao huyén phu cta
N-(4-flo-2-metoxy-5-nitrophenyl)-5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop
chét trung gian 79, 414mg, 1,02mmol) trong DMA (4ml) va gia nhiét hdn hop ndy trong
10 vi séng & nhiét 4 140°C trong thoi gian 0,5 gid. Sau d6, c6 hdn hop nay trong chan
khong va hoa tan phan con lai trong EtOAc (50ml). Tinh ché bing phuong phép séc ky
trao dbi ion, béng céach st dung cot SCX va véi rira giai bﬁng 0,35M amoniac hoa tan
trong metanol tao ra chét lidu dugc tinh ché mot phﬁn sau khi ¢6 ddc cac phan doan thich
hop trong chin khong. Tinh ché biang FCC, véi rira giai bang 1-8% CH;0H trong CH,Cl,
tao ra hop chéit néu & @& muc nay (330mg, 65%) dudi dang mang rén mau da cam;

'HNMR: 1,75-1,86 (1H, m), 2,13-2,19 (1H, m), 2,21 (6H, s), 2,37 (3H, s), 2,75
(1H, s), 3,10-3,20 (2H, m), 3,21-3,27 (1H, m), 3,46 (1H, td), 3,90 (3H, s), 3,94 (3H, s),
6,56 (1H, s), 7,03 (1H, t), 7,21-7,26 (1H, m), 7,49 (1H, d), 7,94 (1H, s), 8,05 (1H, s), 8,23
(1H, s), 8,37 (1H, d), 8,39 (1H, s); m/z: ES" MH" 502,33.
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Hop chét trung gian 85: N-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-y1]-4-[(3R)-3-

dimetylaminopyrolidin-1-yl]-6-metoxybenzen-1,3-diamin

Gia nhiét hdn hop gdm 5-clo-N- {4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-
metoxy-5-nitrophenyl }-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 86,
747mg, 1,43mmol), sit (479mg, 8,59mmol) va NH,Cl (53,6mg, 1,00mmol) trong etanol
(48ml) {751 nuée (16ml) & nhiét dd hdi luu trong thoi gian 3 gidr. Sau d6, hdn hop nay duogc
1am lanh va c6 trong chan khong dé tao ra huyén phu rat dic. Tiép theo, bd sung CH,Cl,
(100ml) va CH;0H (10ml) vao va khudy hdn hop ndy trong thoi gian 0,25 gio va sau d6
loc. Rira ba loc ép béng phén CH,Cl, va MeOH nita va hdn hop pha hitu co dugc 1am khd
(MgSOy,) va c6 trong chan khong. Tinh ché bing FCC (duoc chia thinh hai mé), véi rira
giai bang 1-9% amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & dé
muc nay (230mg, 33%) dudi dang gdm mau vang chét nay két tinh khi déng yén, va (mé

thi hai) thém hop chit néu & d& muc ndy (329mg, 47%) dudi dang gdbm mau vang;

'"H NMR: (CDCLy) 1,87 (1H, ddt), 2,13 (1H, dtd), 2,29 (6H, s), 2,86 (1H, dq),
2,98-3,09 (2H, m), 3,20 (2H, dd), 3,66 (2H, s), 3,84 (3H, s), 3,88 (3H, s), 6,70 (1H, s),
7,25-7,35 (2H, m), 7,38 (1H, dd), 7,61 (1H, s), 8,10 (1H, s), 8,19 (1H, d), 8,32 (1H, s),
8,66 (1H, dd); m/z: ES" MH" 492,27.

Hop chét trung gian 86: 5-clo-N- {4-[(3R)-3-dimetylaminopyrolidin-1-y1]-2-
metoxy-5-nitrophenyl } -4-(1-metylindol-3-yl)pyrimidin-2-amin

Cho (3R)-N,N-dimetylpyrolidin-3-amin (126mg, 1,11mmol) vio huyén phu cta
5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét
trung gian 87, 215mg, 0,50mmol) trong DMA (5ml) va gia nhiét hdn hop nay trong 10 vi
song & nhiét do 140°C trong thdi gian 0,5 gid. Sau d6, ¢6 hdn hop ndy trong chan khong
va dugc két hop véi chét lidu tir phan tmg sau ddy dé hoan thién. Cho (3R)-N,N-
dimetylpyrolidin-3-amin (276mg, 2,42mmol) vao huyén phu cta 5-clo-N-(4-flo-2-
metoxy-5-nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hgp chét trung gian 87,
470mg, 1,10mmol) trong DMA (10ml) va gia nhiét hdn hgp ndy trong 10 vi séng & nhiét
do 140°C trong thoi gian 0,5 gid. Hon hop nay duoc cd trong chén khong va duge két hop

v6i chét lidu tir quy trinh thu nhét di néu trén, d8 hoan thién. Phan con lai hdn hop duoc
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hoa tan trong CH,Cl, (100ml), va dung dich thu dugc dugc rira bang nude (2 x 100ml) va
nude mudi bio hoa (100ml), va sau d6 1am khd (MgSO,) va cd trong chan khong, Tinh
ché bing FCC, v6i rira giai bing 1-10% CH;0H trong CH,Cl, tao ra hop chét néu & dé
muc ndy (747mg, 89%) dudi dang gdém mau da cam; m/z: ES™ M" 522,30.

Hop chét trung gian 87: 5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-
3-yDpyrimidin-2-amin

Gia nhiét hdn hop gdm 3-(2,5-diclopyrimidin-4-yl)-1-metylindol (hop chit trung
gian 88, 1281mg, 4,60mmol), monohydrat cta axit p-toluen sulphonic (964mg,
5,07mmol) va 4-flo-2-metoxy-5-nitroanilin (hop chét trung gian 23, 900mg, 4,84mmol)
trong 2-pentanol (50ml) & nhiét do 125°C trong thoi gian 18 gidr. Chat két tia dugc tao ra
tir dung dich ndy sau khi 1am ngudi. Chat két tua nay duoc thu gom bang cach loc, rira
bing CH;OH (10ml) va dietyl ete (20m]) va 1am kho trén phdu loc dé tao ra hgp chit néu
& dé muc ndy (1,42g, 72%) dudi dang chit rin mau nau vang nhat, chit nay dugc str dung
ma khoéng can tinh ché thém;

"HNMR: 3,91 (3H, s), 3,96 (3H, s), 7,05 (1H, 1), 7,23-7,3 (1H, m), 7,39 (1H, d),
7,53 (1H, d), 8,33 (1H, d), 8,47 (1H, s), 8,58 (1H, s), 8,65 (iH, d), 8,76 (1H, s); m/z: ES"
MH" 428,10.

Hop chit trung gian 88: 3-(2,5-diclopyrimidin-4-yl)-1-metylindol

Cho NaH (0,795g, 19,88mmol) vao 3-(2,5-diclopyrimidin-4-yl)-1H-indol (hgp
chét trung gian 11, 5,0g, 18,9mmol) trong THF (200ml) & nhiét d6 0°C duéi khi N, va
khudy hén hop nay & nhiét d6 0°C trong thoi gian 0,25 gid. Sau d6, cho thém CH;l
(1,243ml, 19,88mmol) vao va 1am 4m hén hop nay dén nhiét d6 phong va dugc khudy
trong thoi gian 1 gid. Hon hop nay duoc 1am nguodi tiép trong bé nude d4 va cho thém
NaH (0,795g, 19,88mmol) nita viao. Khudy huyén phu & nhiét d6 0°C trong thdi gian 10
phut, sau d6 cho CH;I (1,243ml, 19,88mmol) vao va khudy hdn hop nay trong thoi gian 1
gid. Tiép theo, pha lodng hdn hop nay bing nude (100ml) 1am tao ra mot s6 chét ran.
Chét rdn nay dugc thu gom bang cach loc va rira biang nudc va EtOAc va sau d6 1am kha,
8 tao ra hop chét néu & d& muc nay (3,67g, 70%) dudi dang chat rdn mau be. Dung dich

hitu co nay dugc rira tiép bang nudc va nudc mudi bdo hoa va sau d6 lam khdé (MgSO,)
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va ¢ trong chan khong. Nghién phan con lai bing dietyl ete tao ra chit rin, chét rén nay
dugc thu gom bing cach loc va 1am kho trong chan khong dé tao ra hop chét néu & dé
muc nay (477mg, 9%) dudi dang chét rin mau nau: Chat liéu nay c¢6 d6 tinh khiét chi
71% nén nd dugce giit riéng vdi mé trudce;

"H NMR: 3,97 (3H, s), 7,34 (2H, dtd), 7,59-7,65 (1H, m), 8,56 (1H, dd), 8,73
(1H, s), 8,79 (1H, s); m/z: ES" MH" 278,06.

Hop chit trung gian 89: 2-({5-amino-4-[(3R)-3 -dimetylaminopyrolidin-1-y1]-2-
metoxyphenyl }amino)-4-(1-metylindol-3-yl)pyrimidin-5-carbonitril

Pua hén hop gdm N-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-yl]-4-[(3R)-3-
dimetyl-aminopyrolidin-1-y1]-6-metoxybenz»en-1,3-diamin (hop chét trung gian 85,
324mg, 0,66mmol), kém bot (4,3mg, 0,07mmol), tris(dibenzylidenaxeton)-dipaladi(0)
(60,3mg, 0,07mmol), dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (‘XPhos’,
62,8mg, 0,13mmol), va dixyano-kém (46,4mg, 0,40mmol) vao éng phén Ung duéi khi N,
va sau d6 DMA da loai khi (1,75ml) dugc cho vao. Thu dugc huyén phu dugc gia nhiét
dén 95°C va khudy trong thoi gian 2 gid. Tiép theo pha logng hdn hop nay bing EtOAc
va rira 5 14n bang nudc, va sau d6 bang nude mudi. Dung dich nay dugc lam kho
(MgSOy) va c6 trong chan khong. Hoa tan phan con lai trong CH;0H va duoc cho di qua
hop PL tang binh luu SPE-Thiol MP SPE (c6 thé ¢6 dugc tix Polymer Laboratories) trong
diéu kién trong luc. Dung dich thu dugc dugc ¢ trong chin khong va nghién phe‘in can
tao ra bang dietyl ete. Chét rin thu duoc duge thu gom bing cach loc va rira bing dietyl
ete dé tao ra hop chat néu & d& muc nay (184mg, 58%) dudi dang chit rén mau vang;

'H NMR: (100°C) 1,8-1,88 (1H, m), 2,03-2,11 (1H, m), 2,24 (6H, s), 2,92-2,99
(1H, m), 3,01-3,05 (1H, m), 3,06-3,11 (1H, m), 3,20 (2H, ddd), 3,69 (3H, s), 3,90 (3H, s),
4,17 (2H, brs), 6,73 (1H, s), 7,04 (1H, s), 7,10 (1H, t), 7,26 (1H, t), 7,50 (1H, d), 8,31
(1H, d), 8,42 (1H, s), 8,60 (1H, s), 8,62 (1H, s); m/z: ES" MH" 483 31.

Hop chét trung gian 90: 2- {[5-amino-2-metoxy-4-(4-metylpiperazin-1-
yl)phenyl]amino }-4-(1-metylindol-3-yl)pyrimidin-5-carbonitril
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Cho hdn hop gdm N'-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-y1]-4-metoxy-6-(4-
metylpiperazin-1-yl)benzen-1,3-diamin (hop chét trung gian 91, 344mg, 0,72mmol), k&m
bot (4,71mg, 0,07mmol), tris(dibenzylidenaxeton)dipaladi(0) (65,9mg, 0,07mmol),
dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (‘XPhos’, 68,6mg, 0,14mmol),
va dixyano-kém (50,7mg, 0,43mmol) vao dng phan ung dudi khi N va sau d6 cho DMA
dd loai khi (1,91ml) vao. Khudy huyén phu thu duoc & nhiét d6 95°C trong thdi gian 2
gid. Tiép theo, pha lodng hdn hop nay bing EtOAc va rira 5 14n bing nudc, va sau d6
bing nude mudi. Sau do6, dung dich nay duoc 1am khd (MgSO4) va cd trong chan khong.
Hoa tan phan con lai trong CH;0H va dugc cho di qua hop PL tang binh Iuu SPE-Thiol
MP SPE (c6 thé c6 dugc tir Polymer Laboratories) trong diédu kién trong lyc. Dung dich
thu dugce dugc cb trong chan khong va phan céﬁ lai thu duge duoc nghién bang dietyl ete.
Chat rén thu duoc duge thu gom bang cach loc va ria bang dietyl ete dé tao ra hop chét

néu & dé muc nay (208mg, 62%) dudi dang chét rin mau vang;

'HNMR: 2,28 (3H, s), 2,51-2,58 (4H, m), 2,89-2,95 (4H, m), 3,69 (3H, s), 3,91
(3H, s), 4,23 (2H, brs), 6,75 (1H, ), 7,08 (1H, s), 7,09-7,12 (1H, m), 7,26 (1H, ddd), 7,50
(1H, d), 8,31 (1H, d), 8,43 (1H, s), 8,61 (1H, s), 8,64 (1H, s); m/z: ES* MH" 469,33.

Hop chét trung gian 91: N'-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-y1]-4-

metoxy-6-(4-metylpiperazin-1-yl)benzen-1,3-diamin

Gia nhiét hdn hop gém 5-clo-N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chit trung gian 92, 750mg,
1,48mmol), sit (495mg, 8,86mmol) va NH4Cl (55,3mg, 1,03mmol) trong etanol (12ml)
va nuéce (4ml) & nhiét d6 hoi luu trong thoi gian 4 gid. Tinh ché bing phuong phap séc ky
trao d6i ion, bang céch st dung c6t SCX va véi rira giai bing 7M amoniac hoa tan trong
metanol tao ra chét liéu duge tinh ché mot ph?in, chét nay dugc cd trong chan khong trén
silic dioxit. Tinh ché bing FCC, véi rira giai bang 0-4% 7N amoniac hoa tan trong
metanol trong CH,Cl, tao ra hop chét néu & d& muc nay (367mg, 52%) dudi dang chét rin
mau vang. Céc phan doan khong tinh khiét chtra san phim mong mubn dugc cd trong
chan khéng va nghién phin cin tao ra bing CH,Cl,/dietyl ete dé tao ra thém hop chét néu
& d& muyc nay (230mg, 33%) dudi dang chét rin mau vang. Téng cong: 597mg, 85%;
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'H NMR: (CDCl3) 2,37 (3H, s), 2,56 (4H, br s), 2,95 (4H, br 1), 3,75 (2H, br s),
3,84 (3H, s), 3,90 (3H, s), 6,70 (1H, s), 7,27-7,36 (2H, m), 7,38-7,42 (1H, m), 7,63 (1H,
s), 8,13 (1H, s), 8,21 (1H, s), 8,33 (1H, s), 8,63-8,69 (1H, m); m/z: ES* MH" 478,55.

Hop chét trung gian 92: 5-clo-N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin

Cho 1-metylpiperazin (0,50ml, 4,51mmol) vao huyén phu cta 5-clo-N-(4-flo-2-
metoxy-5-nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 87,
750mg, 1,75mmol) trong 2,2,2-trifloetanol (15ml) va gia nhiét hdn hop nay trong 16 vi
song ¢ nhiét d§ 120°C trong thoi gian 1 gid va sau d6 ¢ nhiét dd 140°C trong thoi gian
0,5 gid. Tiép theo, c6 hdn hop nay trong chan khong va hoa tan phan con lai trong EtOAc
(100ml). Dung dich hitu co niy dugc rira bing NaHCO5 b3o hoa (100ml), nude (2 x
100ml) va sau d6 nuéc mubdi (100ml). Dung dich nay sau 46 dugc lam kho (MgSOy) va
c6 trong chan khong trén silic dioxit. Tinh ché bang FCC, véi rira giai bang 0-4% CH;0H
trong CH,Cl, tao ra hop chét néu & d& muc ndy (772mg, 87%) duéi dang chét rin mau da

cam;

'H NMR: (CDCls) 2,37 (3H, s), 2,59-2,65 (4H, m), 3,07-3,14 (4H, m), 3,90 (3H,
s), 3,99 3H, s), 6,63 (1H, s), 7,25-7,3 (1H, m) bi che khuat mét phan boi dinh cua
clorofom, 7,31-7,36 (1H, m), 7,39 (1H, d), 7,56 (1H, s), 8,22 (1H, s), 8,39 (1H, s), 8,47
(1H, d), 9,18 (1H, s); m/z: ES" MH" 508,19.

Hop chét trung gian 93: N-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-y1]-4-[(3R)-3-

dimetyl-aminopyrolidin-1-yl]-6-metoxybenzen-1,3-diamin

Gia nhiét hdn hop gdm 5-clo-N- {4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-
metoxy-5-nitro-phenyl }-4-(1H-indol-3-yl)pyrimidin-2-amin (hop chét trung gian 94,
350mg, 0,69mmol), sit (231mg, 4,13mmol) va NH,CI (27,6mg, 0,52mmol) trong etanol
(15ml) va nuée (Sml) & nhiét d6 hdi luu trong thoi gian 1,5 gid. Sau d6, hdn hop nay
duoc 1am lanh va cd trong chan khéng. Phén con lai duoc nghién thanh bot bang 10%
CH;0H trong CH,Cl, (15ml) trong thoi gian 0,25 gid va sau d6 duoc loc. Phan con lai
dugce nghién tiép thanh bot bing 10% CH;0H trong CH,Cl, (15ml) va sau dé duoc loc.

Hon hop dich loc dugc rira béng nude mudi, 1am khd (Na,S0y) va cb trong chan khong.
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Tinh ché bing FCC, véi rira giai bang 3% CH;OH trong CH,Cl, va sau d6 2-5% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu ¢ dé muc nay (261mg,

79%) dudi dang bot mau vang;

"H NMR: 1,73-1,86 (1H, m), 1,99-2,12 (1H, m), 2,20 (6H, s), 2,81-2,91 (1H, m),
2,97 (2H, ddd), 3,12-3,26 (2H, m), 3,69 (3H, s), 4,20 (2H, d), 6,71 (1H, s), 7,03 (1H, 1),
7,07 (1H, s), 7,14-7,22 (1H, m), 7,46 (1H, d), 8,18 (1H, s), 8,3-8,39 (2H, m), 8,48 (1H, s),
11,81 (1H, s); m/z: ES" MH" 478.5.

Hop chét trung gian 94: 5-clo-N-{4-[(3R)-3-dimetylaminopyrolidin-1-y1]-2-
metoxy-5-nitrophenyl }-4-(1 H-indol-3-yl)pyrimidin-2-amin

Cho (R)-(+)-3-(dimetylamino)pyrolidin (0,111ml, 0,87mmol) vao huyén phu cia
5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1 H-indol-3-yl)pyrimidin-2-amin (hop chét
trung gian 76, 300mg, 0,73mmol) va DIPEA (0,151ml, 0,87mmol) trong DMA (3ml) va
gia nhiét hdn hop nay ¢ nhiét @6 140°C trong 10 vi séng trong thoi gian 0,5 gid. Tiép theo,
pha logng hdn hop nay bang CH;OH va dugc hép thu 1én cot SCX. Cot ndy duoc rira
bang CH;OH va rira giai bang 1:1 amoniac hoa tan trong metanol trong CH,Cl,. C4c phan
doan thich hop duoc b dic va tinh ché tiép bang FCC, véi rira giai bang 1,5% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chit néu & & muc nay (353mg,
96%) dudi dang bot mau da cam;

"H NMR: 1,78-1,91 (1H, m), 2,16-2,27 (7H, m), 2,70-2,85 (1H, m), 3,12-3,29
(3H, m), 3,41-3,55 (1H, m), 3,89 (3H, s), 6,57 (1H, s), 6,95 (1H, t), 7,17 (1H, t), 7,46 (1H,
d), 8,09 (1H, s), 8,24 (1H, brs), 8,37 (1H, s), 8,50 (1H, d), 8,54 (1H, s), 11,88 (1H, s);
m/z: BESTMH" 508,5.

Hop chét trung gian 95: N’ —[5-c10-4-(1H-indol-3-yl)pyrimidin-Z-yl]—NI -(2-
dimetylamino-etyl)-5 -metoxy-NI -metylbenzen-1,2,4-triamin

Pun hdi vy hdn hop gém N-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-y1]-N"-(2-
dimetylaminoetyl)-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin (hop chét trung gian 96,
350mg, 0,71mmol), sit (236mg, 4,23mmol) va NH,Cl (28,3mg, 0,53mmol) trong etanol
(15ml) va nuéc (Sml) trong thdi gian 1,5 gid. Sau d6, hdn hop nay duoc lam lanh va co
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trong chan khong. Phin con lai duoc nghién thanh bt trong 10% CH;OH trong CH,Cl,
(15ml) trong thoi gian 0,25 gid va sau d6 loc. Phin con lai dugc nghién tiép thanh bot
béng 10% CH30H trong CH,Cl, (15ml) va sau dé loc. Rtra hdn hop dich loc béng nudc
mudi, 1am kho (Na,SO,) va ¢6 trong chan khong. Tinh ché bing FCC, vdi rira giai bang
5% CH30H trong CH,Cl, va sau d6 2-5% 7N amoniac hoa tan trong metanol trong
CH,Cl, tao ra hgp chét néu & d& muc nay (159mg, 48%) dudi dang bot mau vang;

"H NMR: 2,18 (6H, s), 2,38 (2H, t), 2,66 (3H, s), 2,91 (2H, t), 3,68 (3H, s), 4,54
(2H, s), 6,77 (1H, s), 6,99-7,10 (2H, m), 7,12-7,22 (1H, m), 7,46 (1H, d), 8,25 (1H, s),
8,30-8,40 (2H, m), 8,49 (1H, d), 11,85 (1H, s); m/z: ES" MH" 466,6.

Hop chét trung gian 96: N-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-y1]-N"-(2-dimetyl-

aminoetyl)-2-metoxy-N'"-metyl-5-nitrobenzen-1,4-diamin

Cho N,N,N"-trimetyletylendiamin (0,113ml, 0,87mmol) vao huyén phu ctia 5-clo-
N-(4-ﬂo-2-met0xy-5-nitrophenyl)-4-(1H—ind01—3-yl)pyrimidin-2-amin (hop chét trung
gian 76, 300mg, 0,73mmol) va DIPEA (0,151ml, 0,87mmol) trong DMA (3ml) va gia
nhiét hdn hop nay & nhiét d6 140°C trong 10 vi séng trong thoi gian 0,5 gid. Tiép theo,
pha logng hdn hop nay béng CH;0H va hép thu Ién cot SCX. Cot nay dugc rira béng
CH;OH va rira giai bang 1:1 amoniac hoa tan trong metanol trong CH,Cl,. Cac phan doan
thich hop duoc ¢b ddc va tinh ché bang FCC, véi rira giai bang 2% 7N amoniac hoa tan
trong metanol trong CH,Cl, tao ra hop chat néu ¢ d& muc nay (354mg, 98%) dudi dang
bot mau da cam;

'H NMR: 2,16 (6H, s), 2,52 (2H+DMSO, m), 2,87 (3H, s), 3,30 (2H, t), 3,89 (3H,
s), 6,84 (1H, s), 6,97 (1H, t), 7,13-7,23 (1H, m), 7,46 (1H, d), 8,16 (1H, s), 8,23 (1H, br
d), 8,40 (1H, s), 8,51 (1H, d), 8,55 (1H, s), 11,89 (1H, s); m/z: ES" MH" 469.5.

Hop chét trung gian 97: N*-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-yl]-N*-(2-
dimetylaminoetyl)-5-metoxy-N’-metylbenzen-1,2,4-triamin

Pun hdi luu hdn hop gém N-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-y1]-N'-(2-
dimetylamino-etyl)-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin (hop chét trung gian 98,
553mg, 1,08mmol), sit (363mg, 6,51 mmol) va NH,CI (43,5mg, 0,81mmol) trong etanol
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(23ml) va nuée (7,67ml) trong thoi gian 1,5 gid. Sau d6, hdn hop niy duoc 1am lanh va
cd trong chan khong. Hoa tan phin cin tao ra trong CH,Cl, (100ml) va CH;OH (10ml) va
khudy hdn hop nay trong thdi gian 0,25 gidr va sau d6 loc. Ba loc ép duoc rira bing phan
CH,Cl, va CH;0H nita va hdn hop pha hitu co duge 1am khd (MgSO,) va cb trong chan
khong. Tinh ché bang FCC, véi rira giai bing 0-5% amoniac hda tan trong metanol trong
CH,CI, tao ra chét rén. Chét rén nay duoc hoa tan trong dietyl ete va mot luong nhd chét
két tha mau nau duoc loai ra bé‘mg céch lgc. Dich loc dugce cb trong chan khong dé tao ra

hop chit néu & d&& muc nay (409mg, 79%) dudi dang thily tinh mau nau;

"H NMR: (CDCl;) 2,26 (6H, s), 2,38-2,43 (2H, m), 2,68 (3H, s), 2,94-2,98 (2H,
m), 3,84 3H, s), 3,91 (3H, s), 6,71 (1H, s), 7,26-7,36 (2H, m), 7,40 (1H, d), 7,63 (1H, s),
8,09 (1H, s), 8,21 (1H, s), 8,33 (1H, s), 8,67 (1H, d); m/z: ES* MH" 480,32.

Hop chit trung gian 98: N-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-y1]-N"-(2-

dimetylaminoetyl)-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin

Cho N',N',N*-trimetyletan-1,2-diamin (0,189ml, 1,49mmol) vao huyén pha 5-clo-
N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chit trung
gian 87, 700mg, 1,24mmol) va DIPEA (0,431ml, 2,48mmol) trong DMA (5ml). Sau do,
gia nhiét hén hop nay trong 10 vi séng & nhiét d6 140°C trong thoi gian 0,5 gid. Hdn hop
nay dugc pha loang véi CH;0H va duoc hép thu 1&€n ¢t SCX. Cét nay duogc rira béng
CH;OH va rta giai bing ~IM amoniac hoa tan trong metanol. Cc phan doan thich hop
duge c6 dic va tinh ché tiép bang FCC, véi rira giai bang 0-5% amoniac hoa tan trong
metanol trong CH,Cl, tao ra hgp chit néu & d& muc nay (561mg, 89%) dudi dang dau

mau da cam,;

"H NMR: (CDCl5) 2,26 (6H, s), 2,53-2,58 (2H, m), 2,88 (3H, s), 3,24-3,28 (2H,
m), 3,91 (3H, s), 3,98 (3H, s), 6,68 (1H, s), 7,26-7,3 (1H, m), 7,31-7,4 (2H, m), 7,50 (1H,
s), 8,23 (1H, s), 8,39 (1H, s), 8,47 (1H, d), 9,07 (1H, s); m/z: ES" MH" 510,27.

Hop chit trung gian 99: 2-{[5-amino-2-metoxy-4-(4-metylpiperazin-1-
yl)phenyl]amino }-4-(1H-indol-3-yl)pyrimidin-5-carbonitril
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Cho N'-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl]-4-metoxy-6-(4-metylpiperazin-1-
yl)benzen-1,3-diamin (hgp chét trung gian 74, 268mg, 0,58mmol), kém bot (3,78 mg,
0,06mmol), tris(dibenzylidenaxeton)dipaladi(0) (52,9mg, 0,06mmol), dixyclo-
hexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (‘XPhos’, 55,1mg, 0,12mmol), va
dixyano-ké&m (40,7mg, 0,35mmol) vao binh thot ¢b duéi khi N, va sau d6 cho DMA d3
loai khi (3ml) vao. Khudy huyén phu thu dugc trong thdi gian 3 gid & nhiét dé 95°C. Tiép
theo pha loing hdn hop nay bang EtOAc va ria 5 1an bing nude va sau d6 nude mudi.
Sau d6, dung dich nay dugc lam khd (MgSO,) va co trong chan khong. Nghién phén cin
taora béng dietyl ete va chét rén thu dugc dugc thu gom bing cach loc va rira bang dietyl
ete dé tao ra san phém thd. Chét liéu thd nay dugc hoa tan trong CH,Cl,/CH;0H va c6
trong chan khong trén silic dioxit. Tinh ché bing FCC, véi rira giéf bang 1,5-8% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra chét rén, chat nay duogc rua b'?mg
CH;0H (0,2ml) détaora hop chét néu & d& muc nay (48mg, 18%) chit rdn & dang tinh
thé mau be; |

"H NMR: 2,26 (3H, s), 2,53 (4H, m), 2,91 (4H, s), 3,65 (3H, s), 4,38 (2H, d), 6,74
(1H, s), 6,85 (1H, s), 6,99 (1H, s), 7,19 (1H, s), 7,48 (1H, d), 8,01 (1H, s), 8,52 (1H, s),
8,65 (1H, s), 9,21 (1H, 5), 11,97 (1H, s); m/z: ES" MH" 455.

Hop chét trung gian 100: N -(2-dimetylaminoety1)-S-metoxy-NI -metyl-N*-[4-(1-
metylindol-3-yl)pyrimidin-2-yl]benzen-1,2,4-triamin

\ \
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Gia nhiét hdn hop gdm N'-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-N-[4-(1-
metylindol-3-yl)pyrimidin-2-yl]-5-nitrobenzen-1,4-diamin (hop chét trung gian 101,
220mg, 0,46mmol), sét (155mg, 2,78mmol) va NH4Cl (17,32mg, 0,32mmol) trong etanol.
(12ml) va nudce (4ml) & nhiét d6 hdi Iuu trong thoi gian 2 gid. Tinh ché hdn hop thd nay
bing phuong phép séc ky trao ddi ion, bang cach st dung cot SCX. Rira gii san phdm
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mong mudn ra khoi cot bing cach sir dung 7M amoniac hoa tan trong metanol va cac
phan doan thich hop dugc két hop va c6 trong chan khong trén silic dioxit. Tinh ché bang
FCC, véi rira giai bang 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop
chét néu & d& muc nay (175mg, 85%) dudi dang bot mau be;

'HNMR: 2,17 (6H, s), 2,36 (2H, 1), 2,63 (3H, s), 2,88 (2H, 1), 3,74 (3H, s), 3,88
(3H, s), 4,58 (2H, brs), 6,76 (1H, s), 7,12-7,19 (2H, m), 7,21-7,27 (1H, m), 7,48 (1H, s),
7,51 (1H, d), 7,78 (1H, s), 8,27 (1H, d), 8,30 (1H, s), 8,42 (1H, d); m/z: ES" MH" 446,32.

Hop chét trung gian 101: N'-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-N-[4-(1-
metylindol-3-yl)pyrimidin-2-yl]-5-nitrobenzen-1,4-diamin

Cho N’ N N’-trimetyletan-1,2-diamin (80mg, 0,79mmol) vao huyén phu ctia N-
(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hgp chit trung
gian 129, (chat ndy c6 thé dugc diéu ché biang phuong phap duge mé ta cho hop chat
trung gian 87); 350mg, 0,79mmol) va DIPEA (0,342ml, 1,97mmol) trong 2,2,2-
trifloetanol (5Sml). Gia nhiét hon hop nay trong 10 vi séng & nhiét d§ 140°C trong thdi gian
1 gid. Tinh ché hén hop phan tng dd duoc 1am lanh ndy bang phuong phép séc ky trao
d6i ion, bang cach sir dung cot SCX. Rira giai san phdm mong mudn ra khéi c6t bing
cach st dung 7M amoniac hda tan trong metanol va cac phén doan thich hop dugc két
hop va c¢6 trong chan khong trén silic dioxit. Tinh ché bang FCC, véi rira giai bang 0-4%
7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & dé muc nay
(230mg, 62%) dudi dang chit rin mau da cam;

"H NMR: 2,16 (6H, s), 2,45-2,49 (2H, t, obscured by dinh DMSO), 2,86 (3H, s),
3,26 (2H, 1), 3,87 (3H, s), 3,95 (3H, s), 6,85 (1H, s), 7,11 (1H, t), 7,21 (1H, d), 7,25 (1H,
t), 7,52 (1H, d), 8,10 (1H, s), 8,31 (1H, d), 8,33 (1H, s), 8,36 (1H, d), 8,62 (1H, s); m/z:
ES" MH" 476,40.
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Hop chét trung gian 102: 2-{[5-amino-4-(2-dimetylaminoetyl-metylamino)-2-
metoxyphenyl]amino }-4-(1-metylindol-3-yl)pyrimidin-5-carbonitril

Cho N*-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-yl]-N’-(2-dimetylaminoetyl)-5-
metoxy—NI -metylbenzen-1,2,4-triamin (hop chit trung gian 97, 250mg, 0,52mmol), kém
(3,41mg, 0,05mmol), tris(dibenzylidenaxeton)dipaladi(0) (47,7mg, 0,05mmol),
dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin (‘XPhos’, 49,7mg, 0,10mmol),
va dixyano-kém (36,7mg, 0,31mmol) vao dng phan tmg duéi khi N, va sau d6 cho DMA
d3 loai khi (1,38ml) vao. Khudy huyén phti thu duoc trong thdi gian 3,5 gid & nhiét 4o
95°C. Tiép theo pha loing hdn hop niy bing EtOAc va rira 5 14n bing nudc, va sau d6 13
nude mudi. Sau d6, dung dich nay dugce 1am kho (MgSO,) va cd trong chan khong. Hoa
tan phan con lai trong CH;OH/CH,CI, va dung dich nay dugc cho di qua hop PL tAng
binh Ivu SPE-Thiol MP SPE (c6 thé mua ctia Polymer Laboratories) trong diéu kién trong
lyc. Dung dich thu dugc dugc c6 trong chan khdng va pha‘in con lai dugc nghién thanh bdt
bang dietyl ete. Chit rdn thu duoc duge thu gom bang cach loc va rira bang dietyl ete dé
tao ra hgop chét néu ¢ @ muc nay (80mg) duéi dang chéit rin mau vang. Tinh ché dung
dich hoan thién trong nuéc bang phuong phép sic ky trao ddi ion, bang cach st dung cot
SCX. Rua giai san phdm mong muén ra khoéi cot bang cach st dung 7M amoniac hoa tan
trong metanol va cac phan doan tinh khiét duoc c6 trong chén khong dé tao ra dau mau
nau (126mg). Tinh ché bing FCC, véi rira giai bang 0-5% amoniac hda tan trong metanol
trong CH,Cl, tao ra hop chét néu & d& muc niy (94mg) dudi dang chat rdn mau vang. Ca
hai mé san phdm duogc két hop dé tao ra hop chit néu & dé muc (174mg, 71%) dudi dang

chét rin mau vang; m/z: ES" MH" 471,33.

Hop chét trung gian 103: 4-[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxy-N-[4-
(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Gia nhiét hén hop gdm (N-{4-[(3R)-3-dimetylaminopyrolidin-1-y1]-2-metoxy-5-
nitrophenyl }-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 104, 360mg,
0,74mmol), sit (247mg, 4,43mmol) va NH,CI (27,6mg, 0,52mmol) trong etanol (12ml)
va nude (4ml) & nhiét do hdi lwu trong thoi gian 2 gid. Tinh ché hdn hop thd nay bang

phuong phap sic ky trao dbi ion, bing cach sir dung c6t SCX. Rira giai san phim mong
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mudn ra khoi cot bang cach sir dung 7M amoniac hoa tan trong metanol va cic phan doan
thich hop duoc két hop va cd trong chan khong trén silic dioxit. Tinh ché bing FCC, véi
rira giai bing 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chit néu &

d& muc nay (280mg, 83%) dudi dang bot mau be;

'H NMR: 1,69-1,83 (1H, m), 1,97-2,10 (1H, m), 2,18 (6H, s), 2,78-2,87 (1H, m),
2,88-2,98 (2H, m), 3,11 (1H, dd), 3,15-3,22 (1H, m), 3,74 (3H, s), 3,87 (3H, s), 4,29 (2H,
brs), 6,70 (1H, s), 7,1-7,19 (2H, m), 7,21-7,28 (1H, m), 7,46 (1H, s), 7,51 (1H, d), 7,78
(1H, s), 8,25 (1H, d), 8,29 (1H, s), 8,43 (1H, d); m/z: ES" MH" 458,35.

Hop chét trung gian 104: N-[4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin

Cho (3R)-N,N-dimetylpyrolidin-3-amin (107mg, 0,94mmol) vao huyén phu ctia
N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung
gian 129; (chit nay c6 thé duge didu ché biang phuong phép duge mé ta cho hop chét
trung gian 87) , 0,372ml, 2,13mmol) trong 2,2,2-trifloetanol (Sml) va gia nhiét hdn hop
nay trong 10 vi séng & nhiét @ 140°C trong thoi gian 1 gid. Tinh ché hdn hop di duge
1am lanh nay bang phuong phép sic ky trao dbi ion, bing cach sir dung c6t SCX. Rira gidi
san phdm mong mudn ra khoi cot bang cach sir dung 7M amoniac hoa tan trong metanol
va céc phan doan thich hop duoc két hop va c6 trong chan khong trén silic dioxit. Tinh
ché bing FCC, v&i rira giai bang 0-4% 7N amoniac hoa tan trong metanol trong CH,Cl,
tao ra hop chit néu & d& muc nay (364mg, 87%) dudi dang chét rdn mau da cam;

'HNMR: 1,74-1,87 (1H, m), 2,11-2,22 (1H, m), 2,21 (6H, s), 2,70-2,81 (1H, m),
3,10-3,21 (2H, m), 3,21-3,28 (1H, m), 3,47 (1H, td), 3,87 (3H, s), 3,95 (3H, s), 6,56 (1H,
s), 7,10 (1H, t), 7,18 (1H, d), 7,21-7,27 (1H, m), 7,51 (1H, d), 8,07 (1H, s), 8,29 (1H, d),
8,32 (1H, s), 8,36 (1H, d), 8,54 (1H, s); m/z: ES" MH" 488,31.

Hop chét trung gian 105: N*-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-y1)-
5-metoxy-N'-metyl-N’-(2-morpholin-4-yletyl)benzen-1,2,4-triamin

Cho dung dich NH,4C1 (28,1mg, 0,53mmol) trong nude (13,00ml) lam mot lan
vao hdn hop dugc khudy ctia N-(5-clo-4-pyrazolo[1,5-alpyridin-3-ylpyrimidin-2-y1)-2-
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metoxy-N"-metyl-N'-(2-morpholin-4-yletyl)-5-nitrobenzen- 1,4-diamin (hgp chét trung
gian 106, 426mg, 0,75mmol) va st (251mg, 4,50mmol) trong etanol (39ml). Khudy hén
hop thu duoc ndy & didu kién hdi Iuu trong thoi gian 2 gid. Cho sit (251mg, 4,50mmol)
va NH,Cl (28,1mg, 0,53mmol) nita vao va khudy hdn hop nay & diéu kién hdi luu trong
0,5 gior nira. Hon hop nay duge co trong chan khong va phan con lai duoc duoc tron véi
DMEF (5ml) va sau d6 tinh ché bang phuong phép séc ky trao dbi ion, bang cach sir dung
cot SCX. Rura giai san phdm mong mudn ra khoi cot bang cach sir dung 7M amoniac hoa
tan trong metanol trong CH,Cl, va céc phan doan thich hop duoc két hop va co trong
chan khong. Tinh ché bing FCC, véi rira giai bang 1,5-7% 2M amoniac hoa tan trong
metanol trong CH,Cl, tao ra hgp chit néu & d& muc nay (304mg, 80%) dudi dang bot mau
vang; |

'H NMR: 2,43 (4H, m), 2,45 (2H, 1), 2,68 (3H, s), 2,93 (2H, 1), 3,51-3,61 (4H, m),
3,66 (3H, s), 4,73 (2H, s), 6,77 (1H, s), 6,90 (1H, s), 7,12 (1H, m), 7,34 (1H, m), 8,37
(1H, s), 8,43 (1H, d), 8,49 (1H, s), 8,84 (1H, d), 8,95 (1H, s); m/z: ES" MH" 509. - -

Hop chét trung gian 106: N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-
2-metoxy-N"-metyl-N'"-(2-morpholin-4-yletyl)-5-nitrobenzen-1,4-diamin

Hoa tan 5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-amin (hop chat trung gian 20, 311mg, 0,75mmol), N-metyl-2-
morpholinoetanamin (130mg, 0,90mmol) va DIPEA (0,157ml, 0,90mmol) trong DMA
(3ml) va gén kin cho vao éng vi séng. Gia nhiét hdn hop nay dén nhiét d6 140°C trong
thoi gian 0,75 gid trong 10 vi séng, sau d6 1am ngudi xubng nhiét d6 phong. Tiép theo,
pha loding hdn hop nay bing CH;OH va tinh ché bing phuong phap sic ky trao dbi ion,
bang cach sir dung cot SCX va véi rira giai bang 1:1 7N amoniac hoa tan trong metanol
trong CH,Cl,. Cac phan doan thich hgp dugc két hop va cb trong chan khong détaora
hop chit néu & d& muc nay (429mg, 106%) dudi dang chit rin mau da cam, chét nay

duoc st dung ma khéng can tinh ché thém;

"H NMR: 2,36 (4H, s), 2,54 (2H, m), 2,89 (3H, s), 3,34 (2H, m), 3,49 (4H, m),
3,91 (3H, s), 6,81 (1H, s), 7,15 (1H, m), 7,35 (1H, t), 8,16 (1H, s), 8,45 (2H, m), 8,76 (1H,
s), 8,86 (1H, d), 8,96 (1H, s); m/z: ES" MH" 539.
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Hop chit trung gian 107: N*-(5-clo-4-pyrazolo[1,5-alpyridin-3-ylpyrimidin-2-y1)-
5 -metoxy-NI -metyl-NI -[2-(4-metylpiperazin-1-yl)etyl]benzen- 1‘,2,4-triamin

Gia nhiét hdn hop gdm N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-2-
metoxy-N"-metyl-N'"-[2-(4-metylpiperazin-1-yl)etyl]-5-nitrobenzen-1,4-diamin (0,182g,
0,33mmol), sit (0,110g, 1,98mmol) va NH,C1 (0,012g, 0,23mmol) trong EtOH (10ml) va
nuée (3,33ml) ¢ nhiét dd hdi luu trong thoi gian 1,5 gid. Sau d6, hdn hop ndy dugc lam
ngudi xubng nhiét dd phong, loc va cd trong chan khong. Tinh ché bing phuong phap sic
ky trao dbi ion, bang cach st dung cot SCX va véi rira giai bing 1M amoniac hda tan
trong metanol tao ra gom mau nau (162mg) sau khi c6 dic céc phén doan thich hop. Tinh
ché thém bang FCC, véi rira gidi béng 2-7% 1M amoniac hoa tan trong metanol trong

CH,CL, tao ra hop chét néu & dé muc nay (0,148g, 86%) dudi dang gdm mau vang;

'H NMR: (CDCLy) 2,28 (3H, s), 2,32-2,63 (10H, m), 2,70 (3H, s), 2,98 (2H, t),
3,84 (3H, 5), 4,05 (2H, d), 6,71 (1H, 5), 6,95 (1H, td), 7,38 (1H, ddd), 7,52 (1H, d), 7,88
(1H, s), 8,36 (1H, s), 8,57 (1H, d), 8,65 (1H, d), 8,93 (1H, s); m/z: ES* MH" 522,57.

Hop chét trung gian 108: N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-
2-metoxy-N"-metyl-N'"-[2-(4-metylpiperazin-1-yl)etyl]-5-nitrobenzen-1,4-diamin

Cho DIPEA (0,105ml, 0,60mmol) vao hén hop gdm 5-clo-N-(4-flo-2-metoxy-5-
nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chat trung gian 20,
0,207g, 0,5mmol) va N-metyl-2-(4-metylpiperazin-1-yl)ethanamin (hop chét trung gian
109, 0,079¢g, 0,50mmol) trong DMA (5ml). Gia nhiét hdn hop nay trong 10 vi séng & nhiét
do 140°C trong thoi gian 3 gio. Cho thém mot phan N-metyl-2-(4-metylpiperazin-1-
yl)ethanamin (8mg, 0,05mmol) vao va gia nhiét hdn hop ndy trong 1 vi séng & nhiét dd
140°C trong 1 gid nira trude khi 1am ngudi xubng nhiét d6 phong. Sau do, co hdn hgp nay
trong chin khong va hoa tan phan con lai trong CH;OH. Tinh ché bang phuong phép sic
ky trao déi ion, bang cach sir dung cot SCX va véi rira giai bang 1M amoniac hda tan
trong metanol tao ra chit liéu tho sau khi c6 dic céc phan doan thich hop trong chin
khong. Tinh ché thém bang FCC, véi rira giai bang 2-8% CH3OH trong CH,Cl, tao ra hop

chét néu & d& muc nay (0,186g, 67%) dudi dang bot mau da cam;
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'H NMR: (CDCLy) 2,26 (3H, s), 2,32-2,45 (4H, m), 2,45-2,57 (4H, m), 2,61 (2H,
1), 2,89 (3H, s), 3,29 (2H, 1), 3,98 (3H, s), 6,65 (1H, s), 6,93-7,00 (1H, m), 7,38 (1H, ddd),
7,44 (1H, s), 8,40 (1H, s), 8,49 (1H, d), 8,55 (1H, d), 8,91 (2H, d); m/z: ES* MH" 552,59.

Hop chit trung gian 109: N-metyl-2-(4-metylpiperazin-1-yl)ethanamin

Cho ttg giot etyl carbonocloridat (8,14ml, 85,14mmol) vao N-metyl-2-
piperazin-1-ylethanamin (5,0g, 38,7mmol) va trietylamin (12,95ml, 92,88mmol) trong
THF (40ml) & nhiét do 0°C trong khoang thoi gian 10 phiit dudi khi N,. Hén hop thu
dugc nay dugc 1am 4m dén nhiét 46 phong va khudy trong thoi gian 2 gio. Huyén pht
mau tréng thu dugc dugc loc, va rira k§ béng THF (2 x 20ml). Dich loc dugc ¢ trong
chan khong va hoa tan phan cin tao ra trong EtOAc (75ml). Rira dung dich nay bing
Na,CO; bdo hoa (50ml). Sau do, chiét dung dich rira dang nude bang EtOAc (50ml).
Dung dich hiru co hdn hop dugc 1am kho (MgSQ,) va cb trong chan khong dé tao ra tho
hop chét trung gian (10,55g). Chat nay dugc hoa tan trong THF (60ml) va 1am lanh xubng
0°C. Cho ting giot LiAIH4 (101ml, 100,6mmol, 1M trong THF) vao duéi khi N». Khqu
hdn hop thu dugce ndy & diéu kién hdi luu qua dém, sau dé dugc lam lanh xuéng nhiét @6
0°C va dugc xir 1y lién tiép (ting giot) bang nudce (3,8ml), 15% NaOH trong nuéce (3,8ml)
va nude (11,4ml) bang cach khudy nhanh. Cho diatomit (XelitTM) va MgSO, vao va hon
hop nay dugc loc, rira b?mg EtOAc va dich loc dugc cd trong chan khong dé tao ra dau
khoéng mau (3,35g). Ba loc dugc rira bang EtOAc (100ml), gia nhiét dén 70°C va sau d6
loc. Dich loc dugc c6 trong chan khéng dé tao ra mé nira (1,023 g) hop chét néu & d&& muc
nay. Tong cong: 4,37g, 72%;

"H NMR: (CDCL) 2,28 (3H, s), 2,33-2,6 (13H, m), 2,67 (2H, 1).

Hop chét trung gian 110: 4-metoxy-N"-[4-(1-metylindol-3-yl)pyrimidin-2-yl]-6-
(4-metylpiperazin-1-yl)benzen-1,3-diamin

Dun hdi luu hdn hop gdm N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitrophenyl]-
4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 111, 329mg, 0,69mmol), sat
(233mg, 4,17mmol) va NH,Cl (26,0mg, 0,49mmol) trong etanol (12ml) va nudc (4ml)
trong thoi gian 3 gid. Lam ngudi hdn hop nay xubng nhiét do phong va sau d6 lgc. Dich

loc duoc ¢d trong chan khong. Tinh ché bang phuong phap sic ky trao dbi ion, bang cach
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str dung c6t SCX va v6i rira giai bang 0,7M amoniac hoa tan trong metanol tao ra gdm
mau nau sau khi ¢b dic cac phan doan thich hop trong chan khong. Tinh ché thém bang
FCC, véi rira giai bang 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop

chét néu ¢ d& muc nay (287mg, 93%) duéi dang gdm mau niu nhat;

'H NMR: (CDCLy) 2,37 (3H, brs), 2,59 (4H, 5), 2,92-2,99 (4H, m), 3,79-3,86
(5H, m), 3,87 3H, s), 6,71 (1H, 5), 7,01 (1H, d), 7,27-7,34 (2H, m), 7,35-7,40 (1H, m),
7,57 (1H, s), 7,78 (1H, s), 8,17 (1H, s), 8,32 (1H, d), 8,47-8,53 (1H, m); m/z: ES' MH"
444,54,

Hop chét trung gian 111: N-[2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitrophenyl]-
4-(1-metylindol-3-yl)pyrimidin-2-amin

Tao huyén phu 1-metylpiperazin (89mg, 0,89mmol), N-(4-flo-2-metoxy-5-
nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hgp chét trung gian 129 (ma c6 thé
dugc didu ché bing phuong phéap duge mé ta cho hop chét trung gian 87), 350mg,
0,89mmol) va DIPEA (0,186ml, 1,07mmol) trong DMA (6ml) va déng kin cho vao bng vi
séng. Hon hop phéan Gng nay duoc gia nhiét dén nhiét d6 140°C trong thoi gian 1 gioy
trong 10 vi s6ng va sau d6 1am ngudi xubng nhiét d6 phong. Cho CH;0H vao va chit rin
mau da cam két tia ra khoi dung dich. Chét rin nay dugc thu gom bing cach loc va dugc
rira bang CH;OH va sau d6 dietyl ete. Chit rin nay sau d6 dugc 1am kho dé tao ra hop
chit néu & d muc nay (339mg, 80%) dudi dang chét rin mau da cam;

'HNMR: 2,26 (3H, s), 3,06-3,11 (4H, m), 3,88 (3H, s), 3,99 (3H, s), 6,86 (1H, s),
7,13 (1H, t), 7,23-7,29 (2H, m), 7,53 (1H, d), 8,10 (1H, s), 8,32-8,38 (3H, m), 8,81 (1H,
s); (cAc tin hidu cho 4 proton khong phat hién duoc va ¢ thé bi che khuat boi dinh
DMSO); m/z: ES" MH" 474,56.

Hop chét trung gian 112: N-[5-clo-4-(1-metylindol-3-yl)pyrimidin-2-yl]-4-(3-
dimetylaminoazetidin-1-yl)-6-metoxybenzen-1,3-diamin

Gia nhiét hdn hop gdm 5-clo-N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 113, 285mg,
0,56mmol), sit (188mg, 3,37mmol) va NH,Cl (22,51 mg, 0,42mmol) trong etanol (9m])
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va nude (3ml) & nhiét d6 hdi lwu trong thoi gian 2 gidr. Sau d6, hdn h(;i) nay duoc lam
lanh va loc qua diatomit (Xelit™). Dich loc duoc c6 trong chan khong va phan cin tao ra
dugc hoa tan trong CH,Cl,. Dung dich nay duoc rira bang nude mudi, 1am khd (MgSOy)
va c6 trong chan khong. Tinh ché bang FCC, véi rira gidi bang 1-20% 7N amoniac hoa
tan trong metanol trong CH,Cl, tao ra hop chit néu & d& muc nay (263mg, 98%) dudi

dang mang ran mau nau;

'H NMR: (CDCl5) 2,21 (6H, s), 3,08-3,18 (1H, m), 3,30 (2H, br s), 3,58 (2H, 1),
3,86 (3H, s), 3,88 (3H, s), 3,93 (2H, t), 6,38 (1H, s), 7,2-7,42 (3H, m, bi che khuét mot
phén bdi boi tin hiéu clorofom), 7,50 (1H, s), 7,99 (1H, s), 8,20 (1H, s), 8,31 (1H, s), 8,63
(1H, d); m/z: EST MH" 478.

Hop chét trung gian 113: 5-clo-N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin

Cho DIPEA (0,408ml, 2,33mmol) vao hdn hgp gdm 5-clo-N-(4-flo-2-metoxy-5-
nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin. 0,8 toluen-4-sulfonic axit mudi (hop
chat trung gian 87, 330mg, 0,58mmol) trong DMA (3ml). Sau d6 cho thém N,N-
dimetylazetidin-3-amin dihydroclorua (hgp chat trung gian 26, 121mg, 0,70mmol) 1am
mot 1an. Gia nhiét hn hop nay trong 10 vi séng & nhiét d6 100°C trong thoi gian 0,5 gio.
Tiép theo, hdn hop nay dugc 1am ngudi va pha lodng bang CH;0H va duoc hip thu 1én
cdt SCX. Cot nay dugce rira bing CH;0H va rira giai bang 1:1 amoniac hoa tan trong
metanol trong CH,Cl,. Cac phan doan thich hop dugc ¢d trong chan khéng. Tinh ché
thém bing FCC, vdi rira giai bing 1-10% CH;OH trong CH,Cl, tao ra hop chit néu & dé
muc nay (295mg, 100%) dudi dang gdbm mau nau;

'H NMR: (CDCl;) 2,18 (6H, s), 3,13-3,24 (1H, m), 3,67-3,75 (2H, m), 3,89 (3H,
s), 3,96 3H, s), 4,13 (2H, 1), 6,04 (1H, s), 7,21-7,29 (1H, m, bi che khuit mot phan bdi
bai tin hiéu clorofom), 7,29-7,41 (3H, m), 8,22 (1H, s), 8,37 (1H, s), 8,46 (1H, d), 9,05
(1H, s); m/z: ES" MH" 508.

Hop chét trung gian 114: 4-(3-dimetylaminoazetidin-1-yl)-6-metoxy-N-[5-metyl-
4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin
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Pun hdi Ivu hdn hop gdm N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 115,
210mg, 0,43mmol), sit (144mg, 2,58mmol) va NH,CI (16,13mg, 0,30mmol) trong etanol
(6ml) va nuée (2ml) for 2 gid. Hdn hop thd nay dugc tinh ché bang phuong phép séc ky
trao d6i ion, bang cach st dung cot SCX va vdi rira giai bang 7M amoniac hoa tan trong
metanol. Céc phan doan thich hop duoc két hop va cd trong chan khong trén silic dioxit.
Tinh ché thém bing FCC, véi rira giai bang 0-5% 7N amoniac hoa tan trong metanol
trong CH,Cl, tao ra bot mau nau sau khi cd ddc cac phan doan thich hop trong chan
khong. Tinh ché thém bang phuong phap sic ky trao ddi ion, bing cach sir dung cot SCX
va véi rua giai bang 7M amoniac hoa tan trong metanol tao ra chét 1iéu ma dugc cb trong
chan khong trén silic dioxit. Tinh ché thém bing FCC, véi rira giai bang 0-4% CH;O0H

trong CH,Cl, tao ra hop chit néu & dé muc nay (135mg, 69%) dudi dang bot mau nau,

'HNMR: 2,11 (6H, s), 2,35 (3H, s), 3,04 (1H, p), 3,44 (2H, 1), 3,89 (3H, s), 3,92
(2H, ), 3,9-3,97 (2H, m), 6,28 (1H, s), 7,12 (1H, dd), 7,2-7,26 (1H, m), 7,28 (1H, s), 7,48
(1H, d), 7,55 (1H, s), 8,00 (1H, s), 8,15 (1H, s), 8,43 (1H, d); m/z: ES" MH" 458,31.

Hop chét trung gian 115: N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-5-metyl-4-(1-metylindol-3-yl)pyrimidin-2-amin

Cho N,N-dimetylazetidin-3-amin (hop chét trung gian 26, 113mg, 0,65mmol) vao
huyén phu ctia N-(4-flo-2-metoxy-5-nitrophenyl)-5-metyl-4-(1-metylindol-3-y1)-
pyrimidin-2-amin (hop chét trung gian 79, 250mg, 0,61mmol) va DIPEA (0,374ml,
2,15mmol) trong 2,2,2-trifloetanol (5ml). Gia nhiét hdn hop nay trong 10 vi séng & nhiét
d6 140°C trong thdi gian 1 gid. Tinh ché hdn hop d3 duoc 1am lanh niy bang phuong
phap séc ky trao dbi ion, bing cach sir dung c6t SCX va véi rira giai bang 7M amoniac
hoa tan trong metanol. C4c phan doan thich hop dugc két hop va co trong chan khong
trén silic dioxit. Tinh ché thém bing FCC, véi rira gidi bing 0-4% 7N amoniac hoa tan
trong metanol trong CH,Cl, tao ra hop chit néu & d&& muc nay (213mg, 71%) dudi dang

bot mau da cam;

"HNMR: 2,13 (6H, s), 2,37 (3H, s), 3,09-3,16 (1H, m), 3,72 (2H, dd), 3,89 (3H,
s), 3,93 (3H, s), 4-4,08 (2H, m), 6,27 (1H, s), 7,04 (1H, 1), 7,20-7,26 (1H, m), 7,49 (1H,

-154-



25620

d), 7,90 (1H, s), 8,03 (1H, s), 8,23 (1H, s), 8,35 (1H, d), 8,46 (1H, s); m/z: ES" MH"
488,63.

Hop chét trung gian 116: 4-(3-dimetylaminoazetidin-1-yl)-6-metoxy-N-[4-(1-
metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Gia nhiét hdn hop gdm N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chat truhg gian 117, 160mg,
0,34mmol), sit (113mg, 2,03mmol) va NH,CI (13,56mg, 0,25mmol) trong etanol (5ml)
va nude (1,67ml) & nhiét d6 hoi luu trong thoi gian 2 gid. Tinh ché hdn hop di duoc 1am
lanh ndy bang phuong phép sic ky trao dbi ion, bang cach sir dung co6t SCX va véi rira
giai bang 1:1 7M amoniac hoa tan trong metanol trong CH,Cl,. Cac phan doan thich hgp
dugc két hop va ¢ trong chan khong. Tinh ché thém bang FCC, vdi rira giai bing 0-5%
7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chéit néu ¢ dé muc nay

(120mg, 80%) dudi dang gdm mau nau; m/z: ES” MH' 444,61.

Hop chét trung gian 117: N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin

Cho N,N-dimetylazetidin-3-amin dihydroclorua (hop chat trung gian 26, 79mg,
0,46mmol) vao huyén phu ctia N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-
yl)pyrimidin-2-amin (hop chit trung gian 129 (ma c6 thé dugc diéu ché bang phuong
phép dugc mo ta cho hop chét trung gian 87), 150mg, 0,38 mmol) va DIPEA (0,264ml,
1,53mmol) trong 2,2,2-trifloetanol (3ml). Gia nhiét hdn hop ndy & nhiét 46 140°C trong
10 vi séng trong thoi gian 1 gid. Sau d6, hdn hop nay duogc tinh ché truc tiép bing phuong
phap séc ky trao ddi ion, bang cach st dung cot SCX (50g) va véi rira giai bang 1:1 7M
amoniac hoa tan trong metanol trong CH,Cl,. C6 dac céc phan doan thich hop trong chén
khong tao ra chét rin mau do gach. Chét rin nay duoc tao huyén phu trong CH;0H va
chét rdn nay dugc thu gom bang céach loc, rira bang CH;OH (10ml) va 1am kho trong chan
khong dé tao ra hop chit néu & d& muc nay (160mg, 89%) dudi dang chét rin mau do;

m/z: ESTMH" 474,61.

Hop chit trung gian 118: N-[5-clo-4-(1H-indol-3-yl)pyrimidin-2-y1]-4-(3-

dimetylaminoazetidin-1-yl)-6-metoxybenzen-1,3-diamin
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Gia nhiét hdn hop gdm 5-clo-N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(1H-indol-3-yl)pyrimidin-2-amin (hop chét trung gian 119, 347mg,
0,70mmol), sit (235mg, 4,22mmol) va NH,CI (26,3mg, 0,49mmol) trong etanol (9ml) va
nude (3ml) & nhiét d hdi luu trong thoi gian 1 gid. Sau do, tinh ché hdn hop nay bang
phuong phap sic ky trao dbi ion, bing cach sir dung c6t SCX va vdi rira giai bang 7M
amoniac hoa tan trong metanol. C4c phan doan thich hop duoc két hop va co trong chan
khong trén silic dioxit. Tinh ché thém bing FCC, véi rira giai bang 0-5% 7M amoniac hoa
tan trong metanol trong CH,Cl, tao ra hop chit néu & d& muc nay (323mg, 99%) dudi

dang chat ran mau niu vang nhat;

"HNMR: 2,12 (6H, s), 3,06 (1H, p), 3,48 (2H, 1), 3,68 3H, ), 3,92-4,02 (4H, m),
6,28 (1H, s), 6,91 (1H, s), 7,04 (1H, dd), 7,12-7,19 (1H, m), 7,44 (1H, d), 8,14 (1H, s),
8,28 (1H, s), 8,30 (1H, d), 8,46 (1H, s), 11,77 (1H, s); m/z: ES* MH" 464,21.

Hop chét trung gian 119: 5-clo-N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(1H-indol-3-yl)pyrimidin-2-amin

Cho N,N-dimetylazetidin-3-amin (hop chét trung gian 26, 144mg, 0,83mmol) vao
huyén phu ctia 5-clo-N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1 H-indol-3-yl)pyrimidin-2-
amin (hop chit trung gian 76, 312mg, 0,75mmol) va DIPEA (0,460ml, 2,64mmol) trong
2,2, 2-trifloetanol (5ml). Gia nhiét hdn hop nay trong 10 vi séng & nhiét dd 140°C trong
thoi gian 1 gid. Hon hop dd duoc 1am lanh nay dugce tinh ché bang phuong phap séc ky
trao ddi ion, bang cach sir dung c6t SCX va vdi rira giai bang 7M amoniac hoa tan trong
metanol. C4c phan doan thich hop duoc két hop va c6 trong chan khong trén silic dioxit.
Tinh ché thém bing FCC, v6i rira giai biang 0-4% 7N amoniac hoa tan trong metanol
trong CH,Cl, tao ra hgp chét néu & dé muc nay (347mg, 93%) dudi dang chét rin mau da

cam sau khi nghién bang dietyl ete;

'HNMR: 2,14 (6H, s), 3,09-3,18 (1H, m), 3,76 (2H, dd), 3,89 (3H, s), 4,01-4,11
(2H, m), 6,28 (1H, s), 6,98 (1H, t), 7,13-7,20 (1H, m), 7,46 (1H, d), 8,15 (1H, s), 8,23
(1H, d), 8,37 (1H, s), 8,47 (1H, s), 8,49 (1H, s), 11,84 (1H, s); m/z: ES" MH" 494,16.

Hop chét trung gian 120: 2-({5-amino-4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-
metoxyphenyl }amino)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-5-carbonitril

-156-



25620

Khuéy hdn hop gébm N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-4-
[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxybenzen-1,3-diamin (hop chét trung gian
18, 250mg, 0,52mmol), kém xyanua (36,8mg, 0,31mmol), kém bdt (3,41mg, 0,05mmol)
va 2-(dixyclohexylphosphino)-2',4',6'-tri-i-propyl-1,1'-biphenyl (‘XPhos’ 49,8mg,
0,10mmol) trong DMA (2ml) va suc khi N, trong thoi gian 0,25 gi¢. Sau d6, cho thém
tris(dibenzyliden-axeton)dipaladi(0) (47,8mg, 0,05mmol) vao va gia nhiét hdn hop nay &
nhiét d 95°C trong thoi gian 2 gio. Tiép theo, hdn hop da dugc 1am lanh nay duge hép
thu 1én cot SCX, rira bang CH;OH va rira giai bang dung dich 7M amoniac hoa tan trong
metanol. Cac phan doan thich hop dugc két hop va co trong chan khong. Phan cin tao ra
duoc tao huyén phu trong CH;OH sau d6 loc hdn hop nay. Chat rén gom dugce dugc 1am
kho trén phéu loc dé tao ré hop chit néu & dé muc nay (160mg, 65%) dudi dang bot mau

nau vang nhat;

"H NMR: (100°C) 1,78-1,92 (1H, m), 2,00-2,15 (1H, m), 2,26 (6H, s), 2,95-3,02
(1H, m), 3,02-3,07 (1H, m), 3,07-3,13 (1H, m), 3,16-3,27 (2H, m), 3,68 (3H, s), 6,74 (1H,
s), 6,95 (1H, s), 7,13 (1H, td), 7,33-7,43 (1H, m), 8,37 (1H, d), 8,64 (1H, s), 8,77 (1H, dt),
8,84 (1H, s), 8,91 (1H, s); m/z: ES" MH" 470,60.

Hop chét trung gian 121 : 2-{[5-amino-4-(2-dimetylaminoetyl-metylamino)-2-
metoxyphenyl]amino}-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-5-carbonitril

Tao huyén phu N*-(5-clo-4-pyrazolo[1 ,5-a]pyridin—3-ylpyrimidin-2-yl)-NI -(2-
dimetylaminoetyl)-S-metoxy-N] -metylbenzen-1,2,4-triamin (hop chét trung gian 33,
120mg, 0,26mmol), dixyano-k&m (18,11mg, 0,15mmol), dixyclohexyl(2',4',6'-
triisopropylbiphenyl-2-yl)phosphin (24,50mg, 0,05mmol),
tris(dibenzylidenaxeton)dipaladi(0) (23,5mg, 0,03mmol) va k&m bot (1,681mg,
0,03mmol) trong DMA d3 loai khi (1,1ml) va duoc déng kin vao vio dng vi séng. Sau do,
gia nhiét hdn hop nay dén nhiét d6 95°C trong thdi gian 1 gid trong 10 vi séng. Hon hop
d3 duge 1am lanh nay sau d6 dugc pha loing bing EtOAc (50ml) va rira bing NaHCOs
bo hoa (20ml), nude (20ml), va nude mudi bio hoa (10ml). Tiép theo, ¢o dung dich hitu
co nay trong chan khéng. Tinh ché bang FCC, véi rira giai bing 0-20% CH;O0H trong

CH,Cl, tao ra hop chit néu & d& muc nay (36mg, 31%) dudi dang gdbm mau vang;
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"H NMR: (CDCl,) 2,41 (6H, s), 2,60 (2H, s), 2,72 (3H, s), 3,07 (2H, t), 3,86 (3H,
s), 6,72 (1H, s), 7,02 (1H, t), 7,41-7,53 (1H, m), 7,80 (2H, d), 8,60 (2H, d), 8,70 (1H, d),
9,09 (1H, s); m/z: EST MH" 458,30.

Hop chét trung gian 122: 2-{[5-amino-4-(3-dimetylaminoazetidin-1-y1)-2-
metoxy-phenyl]amino }-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-5-carbonitril

Cho N-(5-clo-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)-4-(3-
dimetylaminoazetidin-1-yl)-6-metoxybenzen-1,3-diamin (hgp chét trung gian 24, 297mg,
0,64mmol), tris(dibenzyliden-axeton)dipaladi(0) (14,62mg, 0,02mmol), 2-
(dixyclohexylphosphino)-2',4',6'-tri-i-propyl-1,1'-biphenyl (‘XPhos’, 30,5mg, 0,06mmol),
va dixyano-k&m (45,0mg, 0,38mmol) vao 10 dng vi séng duéi khi N,. Sau d6, cho thém
poly(metylhydrosiloxan) (12mg, 0,06mmol) trong DMA da loai khi (1,92ml). Tiép theo,
gia nhiét hdn hop thu dugc nay & nhiét d§ 120°C trong thdi gian 2 gid trong 10 vi séng.
Nap hdn hop thd ndy 1én c6t SCX. Suc cot ndy bang nudc tiép d6 1a CH;O0H/CH,Cl,. Rira
giai san phdm mong mudn ra khéi c6t bang cach sir dung 7M amoniac hoa tan trong
metanol trong CH,Cl, va cac phan doan tinh khiét dugc két hop va cd trong chén khong.
Hoa tan phan con lai trong CH;OH/CH,Cl, va dugc cho di qua hop PL tang binh Iuu
SPE-Thiol MP SPE (c6 thé ¢6 duoc tir Polymer Laboratories) trong diéu kién trong luc.
Dung dich thu dugc dugc cb trong chan khong. Tinh ché bing FCC, véi rira gidi bang 0-
5% CH;0H trong CH,Cl, tao ra hop chét néu & d& muc nay (139mg, 48%) dudi dang chat
rin mau nu sau khi nghién bing dietyl ete;

"H NMR: (100°C) 2,18 (6H, s), 3,17 (1H, 1), 3,60 (2H, 1), 3,69 (3H, s), 3,87 (2H,
br s), 4,00 (2H, t), 6,32 (1H, s), 6,86 (1H, s), 7,11 (1H, t), 7,34-7,46 (1H, m), 8,34 (1H, d),
8,61 (1H, s), 8,72 (1H, brs), 8,76 (1H, d), 8,90 (1H, s); m/z: ES" MH" 456,23.

Hop chit trung gian 123: 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]pyrol-1-yl]-6-metoxy-N-[4-(1-metylindol-3-yl)pyrimidin-2-
yl]benzen-1,3-diamin

Gia nhiét hdn hop gém N-[4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]pyrol-1-yl]-2-metoxy-5-nitrophenyl]-4-(1-metylindol-3-
yl)pyrimidin-2-amin (hop chét trung gian 124, 256mg, 0,51mmol), sit bot (172mg,
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3,07mmol) va NH,CI (19,19mg, 0,36mmol) trong etanol (3ml) va nuéc (1ml) & diéu kién
hdi luu trong thoi gian 18 gid. Sau d6, tinh ché hdn hop thd nay bang phuong phép sic ky
trao di ion, bing cach sir dung cot SCX. Rira giai san pham mong mudn ra khoi cot bang
cach st dung 7M amoniac hoa tan trong metanol va c6 trong chan khong. Tinh ché thém

bang FCC, véi rira giai bing 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra

hop chét néu & d& muc nay (198mg, 82%) dudi dang bot mau vang;

'H NMR (CDCly) 1,78 (1H, td), 2,07-2,13 (1H, m), 2,15 (1H, dd), 2,29 (3H, s),
2,47 (1H, dd), 2,57-2,65 (2H, m), 2,82-2,95 (2H, m), 3,45 (1H, dt), 3,85 (3H, s), 3,88 (3H,
s), 4,07 (1H, ddd), 6,74 (1H, s), 7,01 (1H, d), 7,27-7,35 (2H, m), 7,38 (1H, dd), 7,55 (1H,
s), 7,79 (1H, s), 8,14 (1H, s), 8,33 (1H, d), 8,45-8,52 (1H, m); m/z: ES" MH" 470,29.

Hop chit trung gian 124: N-[4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]pyrol-1-yl]-2-metoxy-5-nitrophenyl]-4-(1-metylindol-3-

yl)pyrimidin-2-amin

Cho DIPEA (0,411ml, 2,36mmol) vao huyén phu ctia N-(4-flo-2-metoxy-5-
nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 129, 425mg,
0,94mmol) va (3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydro-1H-pyrolo[3,4-b]pyrol (hop
chét trung gian 37, 250mg, 1,98mmol) trong 2,2,2-trifloetanol (4ml). Gia nhiét hén hop
nay trong 10 vi song & nhiét do 140°C trong thoi gian 1 gio. Tiép theo, tinh ché hdn hop
d3 dugc 1am lanh ndy bing phuong phép sic ky trao ddi ion, bang cach st dung cot SCX.
Rira giai san phAm mong mudn ra khoi cot bing cach st dung 7M amoniac hoa tan trong
metanol va cd trong chan khong. Tinh ché thém bang FCC, véi rira gidi bang 0-5% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chit khong tinh khiét néu & tiéu
dé (396mg, 84%) dudi dang chét rin mau da cam/mau do. Chét rin ndy dugc hoa tan
trong lugng tdi thiu CH,Cl, va dung dich thu dugc duge nghién bﬁng metanol. Chét rin
thu dugc duoc thu gom bing cach loc dé tao ra hop chit néu & dé muc nay (272mg, 58%)

dudi dang chét rén mau do, chét nay dugc st dung ma khéng can tinh ché thém;

"H NMR: 1,86 (1H, dd), 1,94-2,06 (1H, m), 2,12 (3H, s), 2,23 (1H, dd), 2,36-2,45
(2H, m), 2,52-2,58 (1H, m) bi che khuét mot phén boi dinh DMSO, 2,91-3,04 (1H, m),
3,18 (1H, t), 3,49 (1H, td), 3,87 (3H, s), 3,95 (3H, s), 4,40 (1H, t), 6,61 (1H, s), 7,11 (1H,
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t), 7,18 (1H, d), 7,24 (1H, 1), 7,51 (1H, d), 8,02 (1H, s), 8,27-8,31 (2H, m), 8,34 (1H, d),
8,51 (1H, s); m/z: ES" MH" 500,17.

Hop chéit trung gian 125: Nl—(2-dirnetylaminoetyl)-5-metoxy-Nl-metyl-N4 -[4-
(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]Jbenzen-1,2,4-triamin

Gia nhiét hén hop gdm N'-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-5-nitro-N-[4-
(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,4-diamin (hop
chét trung gian 126, 3,7g, 7,93mmol), st (2,66g, 47,58mmol) va NH,C1 (0,318g,
5,95mmol) trong etanol (120ml) va nude (40ml) & diu kién hoi luu trong thoi gian 2,5
gi0. Sau do, hén hop nay duogc 1am lanh, loc va b dic. Chét rén duoc nghién thanh bot
trong 5% CH30H/ CH,Cl, (100ml) trong thoi gian 15 phﬁt va sau do6 loc. Dich loc dugc
két hop thanh hdn hop phan tnG dugc loc ¢ dic, rira bing nudc mudi, 1am kho (Na,SOy)
va cb trong chan khong. Tinh ché bing FCC, vdi rira giai bang 0-2,5% 7N amoniac hoa
tan trong metanol trong CH,Cl, tao ra hop cht néu & d& muc nay (2,50g, 72%) dudi dang
gdm mau nau;

"H NMR (CDCl,): 1,90-1,99 (2H, m), 2,04-2,13 (2H, m), 2,25 (6H, s), 2,37-2,42
(2H, m), 2,67 (3H, s), 2,92-2,98 (2H, m), 3,25 (2H, t), 3,83 (3H, s), 4,00 (2H, s), 4,21
(2H, 1), 6,70 (1H, s), 6,79 (1H, d), 7,48 (1H, s), 7,97 (2H, d), 8,30 (1H, d); m/z: ES"MH"
437,39.

Hop chét trung gian 126: N'-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-5-nitro-N-
[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-ylJbenzen-1,4-diamin

Gia nhiét hdn hop gdm N-(4-flo-2-metoxy-5-nitrophenyl)-4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin (hgp chét trung gian 127, 3,0g,
7,81mmol), N,N',N'-trimetyletan-1,2-diamin (1,190ml, 9,37mmol) va DIPEA (1,620ml,
9,37mmol) trong DMA (45ml) ¢ nhiét d¢ 100°C trong thoi gian 1,5 gio. Sau do, hdn hop
nay dugc 1am lanh va hép thu 1én cot SCX, rira bing MeOH va rira giai bang amoniac hoa
tan trong metanol. C6 déc cdc phan doan chira san phdm mong muén trong chan khéng va
phén con lai thu duge duge hoa tan trong EtOAc. Dung dich nay duoc rira hai lan bang
nuée mubi, 1am kho (Na,SO,) va cd trong chan khong dé tao ra hop chit néu & d& muc

nay (3,70g, 102%) dudi dang ddu mau da cam;
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'H NMR (CDCly): 1,90-1,98 (2H, m), 2,04-2,12 (2H, m), 2,26 (6H, s), 2,51-2,60
(2H, m), 2,87 (3H, 5), 3,21-3,30 (4H, m), 3,96 (3H, s), 4,20 (2H, 1), 6,67 (1H, s), 6,88
(1H, d), 7,43 (1H, 5), 7,95 (1H, s), 8,31 (1H, d), 9,00 (1H, s); m/z: ES* MH" 467,63.

Hop chét trung gian 127: N-(4-flo-2-metoxy-5-nitrophenyl)-4-(4,5,6,7-tetrahydro-
pyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin

Khu4y hdn hop gdm 3-(2-clopyrimidin-4-y1)-4,5,6,7-tetrahydropyrazolo[ 1,5-
a]pyridin (hop chit trung gian 128, 3,6857¢, 15,70mmol), 4-flo-2-metoxy-5-nitroanilin
(hop chét trung gian 23, 2,92g, 15,70mmol) va hydrat ctia axit p-toluensulfonic (3,29,
17,28mmol) trong 2-pentanol (100ml) & nhiét 46 85°C trong khi quyén N, trong thoi gian
1,5 gid. Sau do, ¢ hdn hop nay trong chan khong va phﬁn coOn lai thu dugc dugc hoa tan
trong CH,Cl, (250ml). Dung dich nay dugc rira bing NaHCO; bio hoa (2 x 100ml), nudc
(100ml), va nudce mudi bio hoa (100ml). Dung dich hitu co ndy duge cb trong chan
khong dé tao ra san pham thé. Tinh ché bang FCC, véi rira giai bing 0-10% CH;O0H trong
CH,Cl, tao ra chét rin mau da cam. Chét liéu nay dugc nghién bz"lng CH;OH dé tao ra
chét rén, chit rin nay dugc thu gom bang cach loc va 1am kho trong chan khong dé tao ra

hop chét néu & d& muc nay (2,26g, 37%) dudi dang chét rin mau vang;

'"H NMR: 1,75-1,86 (2H, m), 1,92-2,04 (2H, m), 3,09 (2H, t), 4,02 (3H, s), 4,12
(2H, 1), 7,13 (1H, d), 7,35 (1H, d), 8,14 (1H, s), 8,25 (1H, s), 8,42 (1H, d), 9,02 (1H, d);
m/z: BEST MH" 385.

Hop chit trung gian 128: 3-(2-clopyrimidin-4-yl)-4,5,6,7-tetrahydropyrazolo[1,5-
al-pyridin

Cho bis(di-zert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(Il) (1,284g,
1,81mmol) lam mot 1an vao 3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin (9g, 36,27mmol), 2,4-diclopyrimidin (5,40g,
36,27mmol) va dung dich 2M Na,COj3 (39,9ml, 79,80mmol) trong dimetoxyetan (250ml)
trong khi quyén N,. Khudy hdn hop thu dugc ndy & nhiét do 85°C trong thoi gian 4 gid va
sau d6 duoc 1am ngudi xudng nhiét d6 phong. Sau d6, cd hén hop ndy trong chan khong
va hoa tan phan con lai trong CH,Cl, (500ml). Dung dich nay dugc rira bang nudc

(200ml) va sau do 1a nude mubi bo hoa (200ml). C6 dung dich hitu co ndy trong chin

-161-



25620

khoéng. Tinh ché bang FCC, véi rira giai bang 0-10% CH;OH trong CH,Cl, tao ra hop
chét néu & d& muc ndy (7,91g, 93%) dudi dang ddu mau da cam, dau nay hoa ran khi dé
yén;

'H NMR: 1,86 (2H, dt), 1,93-2,00 (2H, m), 3,11 (2H, t), 4,13 (2H, t), 7,68 (1H,
d), 8,18 (1H, s), 8,57 (1H, d); m/z: ES" MH" 235.

Hop chét trung gian 129: N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-

yl)pyrimidin-2-amin

/ /
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. yZ o\N,
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/)\ 2

N~ CI _0 Nél\N
. H
_0

Cho hydrat cda axit p-toluensulfonic (22,73g, 119,5mmol) lam mot 14n vao hén
hop gdm 3-(2-clopyrimidin-4-yl)-1-metylindol (hop chét trung gian 130, 24,27g,
99,58mmol) va 4-flo-2-metoxy-5-nitroanilin (hop chét trung gian 23, 18,54g, 99,58mmol)
trong 2-pentanol (500ml). Khudy hén hop thu duge niy & nhiét 6 105°C trong thoi gian
2,5 gid. va sau d6 dugce lam ngudi Xuéng nhiét 46 phong. Gom chét két tua thu dugc béng
cach loc, rira bang 2-pentanol (50ml) va siy kho trong chan khong dé tao ra mot phan san
phidm mong muén duéi dang chét rén mau vang. Dich loc dugc 13m ngudi va gom chét
két tiia thu dugc bing cach loc va rira bing 2-pentanol (10ml). Hai phan san phédm duoc
két hop va nghién thanh bot bing CH;CN dé tao ra chit rén, chit rin nay dugc thu gom
bang cach loc va sdy kho trong chan khong dé tao ra hop chét néu ¢ dé muc nay (37,4g,

95%) dudi dang chét rin mau vang;

'H NMR: 3,92 (3H, s), 4,01 (3H, s), 7,13 (1H, dd), 7,27-7,36 (1H, m), 7,40-7,51
(2H, m), 7,59 (1H, d), 8,26 (1H, t), 8,35 (1H, d), 8,61 (1H, s), 8,85 (1H, d), 9,46 (1H, s);
m/z: ES" M 392.

Hop chét trung gian 130: 3-(2-clopyrimidin-4-yl)-1-metylindol
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Cho NaH (1,707g, 42,68mmol, 40% hé phan tan trong dau khoang) thanh cac
phén nhé vao hdn hop duge 1am lanh (0°C)ciia 3-(2-clopyrimidin-4-yl)-1H-indol (hgp
chét trung gian 131, 8,168g, 35,57mmol) trong THF (250ml). Khudy hdn hop thu duoc
nay & nhiét dd 0°C trong thoi gian 0,5 giod va sau d6 cho CH;l (2,67ml, 42,68mmol) vao
va khudy hdn hop ndy & nhiét d6 0°C trong 3 gid nita. Dap tit phin ing nay bing bing
cach thém NaHCOj; bdo hoa (25ml). Tiép theo pha loing hdn hop nay bing EtOAc
(100ml), va dung dich thu dugc dugc ria béng NaHCOj3 bdo hoa (50ml), nude (50ml) va
nuée mudi bio hoa (50ml). Sau do, ¢d dung dich hitu co niy trong chan khong. Tinh ché
b??lng FCC, voi rura gidi béng 0-20% CH;0H trong CH,Cl, tao ra hop chit néu & @& muc
ndy (8,35g, 96%) dusi dang chét rin mau vang nhat;

'H NMR: 3,90 (3H, s), 7,30 (2H, pd), 7,54-7,60 (1H, m), 7,82 (1H, d), 8,38-8,44
(1H, m), 8,49 (1H, s), 8,53 (1H, d); m/z: ES" MH" 244,

Hop chét trung gian 130: 3-(2-clopyrimidin-4-yl)-1-metylindol (Phuong phap
téng hop thay thé)

Cho timg phan AICl; (197g, 1,477mol) vao dung dich chia 2,4-diclo-pyrimidin
(200g, 1342mmol) trong dimetoxyetan (2 1it) ddng thdi duy tri nhiét dd thdp hon 30°C, va
khudy hén hop nay trong thdi gian 10 phut. Sau d6, cho thém 1-metylindol (0,172 lit),
1,342mol) vao va gia nhiét hdn hop nay dén nhiét do 80°C trong thoi gian 2 gidr va sau d6
dé lanh qua dém. Sau d6, rét hdn hop ndy vao nuéc c6 khudy (20 lit) va sau d6 khudy
trong 1 gid nita. Tiép theo, loc hdn hop nay v rira chét rin thu duge bang nude (3 lit).
Sau d6, 1am kho chét rén nay bang khong khi trong thoi gian 16 gid, dé tao ra chét rin
méu hdng (315g). Sau d6, khudy chit rin niy trong dong hdi luu CH;CN (6,3 lit) trong
thoi gian 1,5 gid ¢ thoi diém do cho nude (630ml) vao. Tiép theo, hdn hop nay dugc lam
ngudi xuéng nhiét do phong va khudy trong thoi gian 18 gid. Sau d6 khudy hén hop nay &
nhiét d6 5°C trong thoi gian 0,5 gid, tiép theo thu gom chit ran thu dugc bang cach loc.
Tiép theo, chét rén nay duogc rira bang 10% CH;CN/nude lanh (2 x 11) va sau dé lam kho
d8 tao ra hop chit néu & & muc nay (220g, 67%) duési dang chét rin nhu kem.

Hop chét trung gian 131: 3-(2-clopyrimidin-4-yl)-1H-indol
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Cho tung giot CH;MgBr (3M trong dietyl ete, 22,68ml, 68,03mmol) trong
khoang thoi gian 10 phut vao dung dich d3 duoc khudy chira 1H-indol (7,97g,
68,03mmol) trong 1,2-dicloetan (250ml) & nhiét d6 0°C trong khi quyén N,. Dung dich
thu dugc duge khudy trong 15 phut va sau d6 cho 1am mét 14n 2,4-diclopyrimidin
(15,00g, 100,69mmol) vao. Dung dich thu dugc dugc 1am 4m dén nhiét d6 phong va
khudy trong 16 gid nita. Dép tit phan ting nay bang cach thém CH;0H (25ml), sau d6
hén hop nay duoc ¢ trong chan khong va hép thu 1én silic dioxit. Tinh ché bing FCC,
véi rira giai bang 0-20% CH;O0H trong CH,Cl, tao ra hop chét néu & dé muc nay (7,17g,

46%) dudi dang chét rén mau vang;

"HNMR: 7,20-7,28 (2H, m), 7,49-7,53 (1H, m), 7,91 (1H, d), 8,42 (1H, dd), 8,50
(1H, d), 8,53 (1H, d), 12,06 (1H, s); m/z: EST MH" 230. '

Hop chét trung gian 132: 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]-pyrol-1-yl]-6-metoxy-N-[4-(4,5,6,7-tetrahydropyrazolo[ 1,5-
a]pyridin-3-yl)-pyrimidin-2-yl]benzen-1,3-diamin

Gia nhiét hon hop gém N-{4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]pyrol-1-yl]-2-metoxy-5-nitrophenyl }-4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin (hop chét trung gian 133,
400mg, 0,82mmol), st (273mg, 4,89mmol) va NH,CI (30,5mg, 0,57mmol) trong etanol
(12ml) va nude (4ml) & nhiét d6 hdi luu trong thoi gian 4 gid va sau d6 khudy & nhiét do
trong phong qua dém. Tinh ché mot phan bang phuong phap séc ky trao ddi ion, bing
cach sur dung cot SCX, véi rira giai bang 7M amoniac hoa tan trong metanol tao ra chét
liéu thd, chét nay duoc co trong chan khéng trén silic dioxit. Tinh ché bang FCC, véi rira
giai bang 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra san phdm khong
tinh khiét dudi dang gdm mau nau. Tinh ché thém bang FCC, vdi rira giai bang 0-2% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chét néu & dé& muc nay (123mg,

33%) dudi dang gdm mau nau; m/z: EST MH' 461,26.

Hop chét trung gian 133: N-{4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]-pyrol-1-yl]-2-metoxy-5-nitrophenyl }-4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin
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Cho DIPEA (0,583ml, 3,35mmol) vao huyén phu cta N-(4-flo-2-metoxy-5-
nitrophenyl)-4-(4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-3-yl)pyrimidin-2-amin (hop
chét trung gian 127, 515mg, 1,34mmol) va (3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydro-
1H-pyrolo[3,4-b]pyrol (hop chét trung gian 37, 186mg, 1,47mmol) trong 2,2,2-
trifloetanol (5ml) va gia nhiét hdn hop ndy trong 10 vi séng & nhiét 4o 140°C trong thoi
gian 1 gid. Sau khi 1am ngudi, hdn hgp nay dugce tinh ché mét phan bang phuong phap
sic ky trao ddi ion, bang cach st dung cot SCX, véi rira giai bing 7M amoniac hoa tan
trong metanol, va sau d6 c6 trong chan khong trén silic dioxit. Tinh ché bang FCC, véi
rua giai bz“mg 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl; tao ra hop chit néu &

dé muc nay (400mg, 61%) dudi dang bot mau da cam/mau do;

"H NMR (CDCly): 1,87 (1H, dd), 1,90-1,98 (2H, m), 2,03-2,14 (3H, m), 2,20 (3H,
s), 2,28 (1H, dd), 2,45 (2H, ddd), 2,60-2,67 (1H, m), 2,97-3,07 (1H, m), 3,18-3,34 (3H,
m), 3,48-3,58 (1H, m), 3,96 (3H, s), 4,20 (2H, t), 4,40 (1H, ddd), 6,43 (1H, s), 6,86 (1H,
d), 7,35 (1H, s), 7,95 (1H, s), 8,30 (1H, d), 8,92 (1H, s); m/z: ES" MH" 491,15.

Hop chét trung gian 134: 4-[(3R)-3-dimetylaminopyrolidin-1-yl]-6-metoxy-N-[4-
(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-ylJbenzen-1,3-diamin

Gia nhiét hdn hop gdm N-{4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl}-4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin (hop
chét trung gian 135, 198,7mg, 0,42mmol), sét (139mg, 2,49mmol) va NH,CI (15,6mg,
0,29mmol) trong etanol (15ml) va nudc (5ml) & nhiét do hi luu trong thoi gian 2,5 gio.
Sau d6, hdn hop nay duoc 1am ngudi xudng nhiét do phong, loc va cb trong chan khong.
Tinh ché mot phin bing phwong phap séc ky trao déi ion, bang cach sir dung cot SCX,
v6i rira giai bang 0,7M amoniac hoa tan trong metanol tao ra chét lidu tho dudi dang gdm
mau vang. Tinh ché thém bang FCC, véi rira giai bang 0-5% 7N amoniac hoa tan trong
metanol trong CH,Cl, tao ra hop chat néu & d& muc nay (159mg, 85%) dudi dang bot mau
nau;

'H NMR (CDCly): 1,83-1,97 (3H, m), 2,05-2,17 (3H, m), 2,29 (6H, s), 2,83-2,91
(1H, m), 2,98-3,08 (2H, m), 3,15-3,20 (2H, m), 3,24 (2H, t), 3,69 (2H, s), 3,83 (3H, s),
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420 (2H, 1), 6,69 (1H, s), 6,78 (1H, d), 7,45 (1H, 5), 7,97 (2H, d), 8,29 (1H, d); m/z: ES’
MH" 449,65.

Hop chét trung gian 135: N-{4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl}-4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin

Tao huyén phi (3R)-N,N-dimetylpyrolidin-3-amin (64mg, 0,56mmol), N-(4-flo-2-
metoxy-5-nitrophenyl)-4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-
amin (hop chit trung gian 127, 267mg, 0,53mmol) va DIPEA (0,186ml, 1,07mmol) trong
DMA (2ml), dugc déng kin vao vao éng vi song va sau d6 gia nhiét dén nhiét do 140°C
trong thoi gian 1 gio trong 10 phén ﬁng vi séng. Sau khi 1am nguoi xudng nhiét d6 phong,
hdn hop nay duoc tinh ché mot phan bang phuong phap sic ky trao d6i ion, bang cach sir
dung cot SCX. Cot nay trude tién duoc rira bing CH;OH va sau d6 ria giai bang 0,7M
amoniac hoa tan trong metanol. Lam sach cac phan doan dugc c6 trong chin khong dé tao
ra chét lidu thd dusi dang gdm mau da cam. Tinh ché bing FCC, vdi rira giai bing 0-5%
7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chit néu & d& muc nay

(201mg, 79%) dudi dang gobm mau da cam;

'H NMR (CDCl5): 1,89-1,98 (3H, m), 2,05-2,12 (2H, m), 2,16-2,23 (1H, m), 2,30
(6H, s), 2,78-2,87 (1H, m), 3,14-3,37 (5H, m), 3,54 (1H, td), 3,96 (3H, s), 4,20 (2H, t),
6,34 (1H, s), 6,85 (1H, d), 7,33 (1H, s), 7,95 (1H, s), 8,30 (1H, d), 8,95 (1H, s); m/z: ES"
MH" 479,60.

Hop chét trung gian 136: 4-metoxy-6-(1-metyl-3,6-dihydro-2H-pyridin-4-yl)-N"-
[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Cho 1,1 bis(di-tert-butylphosphino)feroxen paladi diclorua (16,7mg, 0,03mmol)
vao dung dich chia 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-
tetrahydropyridin (139mg, 0,62mmol), 4-bromo-6-metoxy-N-[4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin (hgp chét trung
gian 137, 215mg, 0,52mmol), va K;PO, (220mg, 1,04mmol) trong 1,4-dioxan (6ml) va
nude (1,5ml, di loai khi trong thoi gian 20 phut trude khi st dung). Sau do, gia nhiét hdn
hop nay & nhiét @6 100°C trong thoi gian 1 gio va tiép theo cb trong chan khong. Phan

can tao ra dugce hoa tan trong EtOAc va rira dung dich nay ba 14n bing nude, sau d6 béng
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nude mubdi. Tiép theo, dung dich nay duge 1am kho (MgSO,) va ¢ trong chan khong.
Tinh ché bing FCC, v&i rira giai bang 0-10% amoniac hoa tan trong metanol trong
CH,Cl, tao ra hop chét néu & dé muc nay (160mg, 72%) dudi dang chét rin mau ndu vang

nhat sau khi nghién bang dietyl ete;

'H NMR: 1,79-1,87 (2H, m), 1,96-2,03 (2H, m), 2,29 (3H, s), 2,34-2,40 (2H, m),
2,58 (2H, 1), 2,98-3,02 (2H, m), 3,15 (2H, 1), 3,75 (3H, s), 4,12 (2H, ), 4,32 (2H, br s),
5,67-5,71 (1H, m), 6,60 (1H, s), 7,01 (1H, d), 7,58 (1H, s), 7,69 (1H, s), 8,09 (1H, s), 8,32
(1H, d); m/z: ES"MH" 432,72.

Hop chét trung gian 137: 4-bromo-6-metoxy-N-[4-(4,5,6,7-
tetrahydropyrazolo[ 1 ,5-a]-pyridin-3-yl)pyriinidin—2-y1]benzen- 1,3-diamin

Gia nhiét N-(4-bromo-2-metoxy-5-nitrophenyl)-4-(4,5,6,7-
tetrahydropyrazolo[1,5-alpyridin-3-yl)pyrimidin-2-amin (hop chét trung gian 138,
944mg, 2,12mmol), sét (710mg, 12,7mmol) va NH,CI (85mg, 1,59mmol) trong etanol
(40ml) va nude (13ml) & diéu kién hdi luu trong thdi gian 1,5 giv. Sau do, hdn hop nay
duoc lam lanh va loc. Phéan con lai dugc nghién thanh bot trong 10% CH;0H trong
CH,Cl, (30ml) trong thoi gian 15 phut va sau d6 dugc loc. Phan con lai duge nghién tiép
thanh bot b%mg 10% CH;30H trong CH,Cl, (30ml) va loc. Hon hop dich loc dugc rira bs"mg
nude mudi, 1am khd (MgSO,) va cd trong chian khong. Tinh ché bang FCC, véirtra giai
bing 0-5% CH;0H trong CH,Cl, tao ra hop chit néu & dé muyc ndy (814mg, 92%) dudi
dang chit rdn mau nau sau khi nghién bang dietyl ete;

"H NMR: 1,80-1,87 (2H, m), 1,96-2,03 (2H, m), 3,13 (2H, t), 3,77 (3H, s), 4,12
(2H, 1), 4,82 (2H, s), 7,02 (1H, s), 7,05 (1H, d), 7,75 (1H, s), 7,77 (1H, s), 8,10 (1H, s),
8,34 (1H, d); m/z: ES" MH" 415/417.

Hop chét trung gian 138: N-(4-bromo-2-metoxy-5-nitrophenyl)-4-(4,5,6,7-
tetrahydro-pyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin

Gia nhiét dung dich chira 3-(2-clopyrimidin-4-yl)-4,5,6,7-tetrahydropyrazolo[1,5-
a]pyridin (hop chit trung gian 128, 0,893g, 3,80mmol), p-toluen sulphonic monohydrat
cua axit (1,034g, 5,43mmol) va 4-bromo-2-metoxy-5-nitroanilin (hop chét trung gian 4,
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0,895g, 3,62mmol) in 2-pentanol (35ml) & nhiét d6 hdi luu trong thoi gian 16 gior trong
khi quyén N,. Sau d6, hdn hop nay duoc d& ngudi, va co trong chan khong. Nghién phin
can tao ra trong CH;CN cho dén khi tao ra chét két tia mau vang. Chét rin ndy dugc thu
gom bang cach loc va rira bang dietyl ete. Sau d6, hoa tan chét rin trong 10% CH;OH
trong CH,Cl, va dung dich thu dugc rira hai 1an bing NaHCO3 bio hoa, sau d6 bing
nuée. Dung dich ndy sau d6 duge 1am kho (MgSO4) va ¢b trong chan khong.vnghién
phén cdn tao ra béng CH;CN, thu dugc chét rin duoc gom béng cach loc, rira bang dietyl
ete, va sau o 1am kho trong khong khi dé tao ra hop chit néu & dé muc nay (0,946g,

59%) dudi dang chét rin mau vang;

"H NMR: 1,80-1,87 (2H, m), 1,96-2,03 (2H, m), 3,11 (2H, t), 4,04 (3H, s), 4,13
(2H, 1), 7,17 (1H, d), 7,50 (1H, s), 8,13 (1H, s), 8,21 (1H, s), 8,45 (1H, d), 9,10 (1H, s);
m/z: ESTMH" 445/447.

Hop chét trung gian 139: 4-(3-dimetylaminoazetidin-1-yl)-6-metoxy-N-[4-
(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Gia nhiét hdn hop gém N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin (hgp
chét trung gian 140, 130mg, 0,28mmol), sit (94mg, 1,68mmol) va NH,CI (10,48mg,
0,20mmol) trong etanol (12ml) va nudc (4ml) & nhiét d6 hdi luu trong thoi gian 2,5 gio.
Hdn hop nay duoc 1am ngudi xudng nhiét do phong, loc va ¢ trong chan khong. Tinh ché
mot phan bang phuong phap sic ky trao d6i ion, bang cach sir dung cot SCX, véi rira giai
bang 0,7M amoniac hoa tan trong metanol tao ra chét liéu tho dudi dang gdm mau nau.
Tinh ché thém bang FCC, vdi rira giai bang 0-5% 7N amoniac hoa tan trong metanol
trong CH,Cl, tao ra hgp chét néu & d& muc nay (111mg, 91%) dudi dang gdbm mau nau;

"H NMR (CDCl): 1,90-1,98 (2H, m), 2,04-2,12 (2H, m), 2,20 (6H, s), 3,08-3,16
(1H, m), 3,23 (2H, t), 3,35 (1H, s), 3,56 (2H, 1), 3,84 (3H, s), 3,93 (2H, dd), 4,20 (2H, 1),
6,37 (1H, s), 6,76 (1H, d), 7,35 (1H, s), 7,87 (1H, s), 7,95 (1H, s), 8,28 (1H, d); m/z: ES"
MH" 435,58.

Hop chét trung gian 140: N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyridin-3-yl)pyrimidin-2-amin
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D4y kin N,N-dimetylazetidin-3-amin dihydroclorua (hgp chét trung gian 26,
109mg, 0,63mmol), N-(4-flo-2-metoxy-5-nitrophenyl)-4-(4,5,6,7-tetrahydropyrazolo[1,5-
a]pyridin-3-yl)pyrimidin-2-amin (hop chat trung gian 127, 300mg, 0,60mmol), DIPEA
(0,386ml, 2,22mmol) va DMA (4ml) trong éng vi séng va gia nhiét dén nhiét d6 140°C
trong thoi gian 1 gids trong 10 phan tmg vi séng. Sau khi 1am ngudi xubng nhiét o phong,
tinh ché mot phdn hdn hop nay bang phuong phap sic ky trao ddi ion, bing cach sir dung
cot SCX. Cot nay dugce rira trude tién bing CH;0H va sau d6 ria giai san phdm mong
mudn ra khoi cot bang cach sir dung 0,7M amoniac hoa tan trong metanol. C4c phan doan
sach dugc ¢6 trong chan khong d& tao ra gdbm mau da cam. Tinh ché thém bing FCC, véi
rira giai bang 0-5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chit néu &

d& muc nay (140mg, 50%) duéi dang chét rin mau da cam;

"H NMR (CDCl5): 1,90-1,98 (2H, m), 2,05-2,12 (2H, m), 2,20 (6H, s), 3,15-3,23
(1H, m), 3,28 (2H, t), 3,69 (2H, dd), 3,96 (3H, s), 4,18 (4H, dt), 6,03 (1H, s), 6,87 (1H, d),
7,35 (1H, s), 7,97 (1H, s), 8,31 (1H, d), 9,02 (1H, s); m/z: ES" MH" 465,61.

Hop chit trung gian 141: 4-metoxy-6-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-N"-
[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Dun hdi luu N-[2-metoxy-4-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-5-
nitrophenyl]-4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin (hgp
chét trung gian 142, 320mg, 0,65mmol), sit (219mg, 3,91mmol) va NH,CI (26,2mg,
0,49mmol) trong etanol (18ml) va nuéc (6ml) for 4 gidr. Sau d6, hdn hop nay duoc 1am
lanh, loc va c6 trong chan khong. Nghién phin cin tao ra trong 10% CH;OH trong
CH,Cl, (15ml) trong thoi gian 15 phiit va sau d6 loc hdn hop nay. Phan con lai duge duoc
nghién lai thanh bot bang 10% CH;OH trong CH,Cl, (15ml) va sau d6 loc hdn hop nay.
Hoén hop dich loc ndy dugce rira béng nuée mudi, am kho (Na,S0O,) va cd trong chan
kho6ng. Tinh ché biang FCC, vdi rira giai bing 2% 7N amoniac hda tan trong metanol
trong CH,Cl, tao ra hop cht néu & dé muc nay (251mg, 84%) dudi dang gdm mau nau,
chét nay két tinh khi ding yén;

'H NMR: 1,64-1,76 (2H, m), 1,75-1,87 (2H, m), 1,91-2,03 (2H, m), 2,08 (2H,
dd), 2,39 (3H, s), 2,63 (2H, t), 3,06 (2H, t), 3,56 (2H, d), 3,72 (3H, s), 3,82 (2H, d), 4,01
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(2H, s), 4,10 (2H, 1), 6,25 (1H, s), 6,91 (1H, d), 7,21 (1H, s), 7,67 (1H, s), 8,04 (1H, s),
8,23 (1H, d); m/z: ES" MH" 461,37.

Hop chit trung gian 142: N-[2-metoxy-4-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-
5-nitrophenyl]-4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-amin

Gia nhiét N-(4-flo-2-metoxy-5-nitrophenyl)-4-(4,5,6,7-tetrahydropyrazolo[1,5-
a]pyridin-3-yl)pyrimidin-2-amin (hop chét trung gian 127, 300mg, 0,78mmol), 8-metyl-
2,8-diazaspiro[3.4]Joctan (hop chét trung gian 47, 118mg, 0,94mmol) va DIPEA (0,162ml,
0,94mmol) dén nhiét do 100°C trong DMA (4ml) trong thdi gian 1,75 gio. Sau d6, hdn
hop nay dugc hép thu 18n cot SCX, tiép theo rira cot ndy bang CH;0H va sau d6 rira giai
bang 1:1 7M amoniac hoa tan trong metanol trong CH,Cl,. C4c phéan doan chira san pham
mong mudn duge két hop va co trong chan khong. Tinh ché bing FCC, véi rira giai béng
2,5% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chat néu & d&& muc nay

(321mg, 84%) dudi dang bot mau da cam;

'H NMR: 1,62-1,74 (2H, m), 1,74-1,85 (2H, m), 1,91-2,00 (2H, m), 2,00-2,06
(2H, m), 2,38 (3H, s), 2,65 (2H, 1), 3,03 (2H, 1), 3,71 (2H, d), 3,95 (3H, s), 4,04-4,15 (4H,
m), 6,27 (1H, s), 7,01 (1H, d), 8,01 (1H, s), 8,09 (1H, s), 8,33 (1H, d), 8,54 (1H, s); m/z:
ES"MH" 491,6.

Hop chét trung gian 143: 4-metoxy-6-(1-mety1;3,6-dihydro-2H-pyridin-4-yl)-N -
[4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Cho 1,1 bis(di-tert-butylphosphino)feroxen paladi diclorua (16,74mg, 0,03mmol)
vao dung dich chtra 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-
tetrahydropyridin (139mg, 0,62mmol), 4-bromo-6-metoxy-N-[4-(1-metylindol-3-
yl)pyrimidin-2-yl]benzen-1,3-diamin (hop chit trung gian 144, 220mg, 0,52mmol), va
K;PO, (220mg, 1,04mmol) trong 1,4-dioxan (6ml) va nudce (1,5ml, da loai khi trong thoi
gian 20 phut trudc khi sir dung). Gia nhiét hdn hgp nay & nhiét d§ 100°C trong thoi gian 1
gi0 va sau d6 co trong chan khong. Hoa tan phén cin tao ra trong EtOAc. Dung dich ndy
dugce rira bang nuée (x3), nude mudi, va sau d6 dugc 1am khd (MgSO,) va ¢d trong chan

khong. Tinh ché bing FCC, véi rira giai bang 0-10% amoniac hoa tan trong metanol trong
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CH,Cl, tao ra hgp chét néu & dé muyc nay (191mg, 84%) dudi dang chét rin mau niu vang

nhat sau khi nghién bang dietyl ete;

"HNMR: 2,31 (3H, s), 2,37-2,43 (2H, m), 2,61 (2H, t), 3,01-3,04 (2H, m), 3,76
(3H, s), 3,89 (3H, s), 4,37 (2H, brs), 5,70-5,73 (1H, m), 6,63 (1H, s), 7,18-7,22 (2H, m),
7,25-7,29 (1H, m), 7,54 (1H, d), 7,63 (1H, s), 7,81 (1H, s), 8,31 (1H, d), 8,34 (1H, s), 8,46
(1H, d); m/z: ES" MH" 441,57.

Hop chét trung gian 144: 4-bromo-6-metoxy-N-[4-(1-metylindol-3-yl)pyrimidin-

2-yl]-benzen-1,3-diamin

Pun hdi luu N-(4-bromo-2-metoxy—5-nitrophenyl)'-4-(1-metylindol—3-
yl)pyrimidin-2-amin (hop chat trung gian 145, 1,074g, 2,36mmol), sit (0,792g,
14,19mmol) va NH4Cl1 (95mg, 1,77mmol) trong etanol (39ml) va nuéc (13ml) trong thoi
gian 1,5 gid. Sau d6, hdn hop nay dugc 1am lanh va ¢6 trong chan khong. Nghién phan
can tao ra trong 10% CH3OH trong CH,Cl, (30ml) trong thoi gian 15 phut va sau d6 loc
hdn hop nay. Phin con lai dugc nghién tiép thanh bot bang 10% CH;0H trong CH,Cl,
(30ml) va sau d6 loc hdn hop nay. Hon hop dich loc duge rira bang nude mudi, 1am kho
(MgSO,) va ¢0 trong chan khong. Tinh ché bing FCC, v&i rira giai bang CH,Cl, tao ra
hop chit néu & d& muc nay (0,937g, 93%) dudi dang bot nhu kem;

"HNMR: 3,79 (3H, s), 3,89 (3H, s), 4,86 (2H, s), 7,06 (1H, s), 7,18-7,30 (3H, m),
7,54 (1H, d), 7,83 (1H, s), 7,87 (1H, s), 8,33 (1H, d), 8,35 (1H, s), 8,43 (1H, d); m/z: ES"
MH" 424/426.

Hop chét trung gian 145: N-(4-bromo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-
3-yl)pyrimidin-2-amin

/
N 0-, .0
P N 0.0
+ Br Q Br
i tT\ H,N Jl
2 2 N~ N
-

Gia nhiét dung dich chira 3-(2-clopyrimidin-4-yl)-1-metylindol (hop chét trung
gian 130, 0,829g, 3,40mmol), monohydrat cta axit p-toluen sulphonic (0,924g,
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4,86mmol) va 4-bromo-2-metoxy-5-nitroanilin (hop chét trung gian 4, 0,8g, 3,24mmol) &
nhiét d6 hdi luu trong 2-pentanol (32ml) trong khi quyén N, trong thoi gian 18 gid. Sau
d6, hdn hop nay duoc dé ngudi, va tiép theo cb trong chan khong. Nghién phén c3n tao ra
bing CH;CN cho dén khi tao ra chit két tia-mau vang. Chét rdn nay dugc thu gom bang
cach loc va rira bang dietyl ete. Chit rin dugc tao huyén phi trong 10% CH3;0H trong
CH,Cl, va rira béng NaHCOj; bdo hoa trong nudc (2x) tiép d6 1a nude. Sau do, cd dung
dich hiru co nay trong chin khong, va nghién phan cin tao ra trong CH;CN/nuée. Hon
hop ndy sau d6 duogc loc, va chit rin gom dugc dugc rira bang CH;CN tiép d6 1a dietyl

ete va sau d6 duoc 1am kho trong khong khi dé tao ra hop chat néu & dé muc nay (1,082g, -

74%) duéi dang chit rdn mau vang;

"H NMR: 3,90 (3H, s), 4,05 (3H, s), 7,15-7,21 (1H, m), 7,26-7,31 (1H, m), 7,36
(1H, d), 7,52 (1H, s), 7,56 (1H, d), 8,34 (1H, s), 8,39 (1H, s), 8,40-8,45 (2H, m), 9,20 (1H,
s); m/z: EST MH" 454/456.

Hop chéit trung gian 146: 4-metoxy-6-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-N'-
[4-(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Gia nhiét hdn hop gdm N-[2-metoxy-4-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin (hgp chét trung gian 147, 200mg,
0,40mmol), sit (134mg, 2,40mmol) va NH,Cl (16mg, 0,30mmol), etanol (18ml) va nudc
(6ml) & nhiét 6 hdi luwu trong thdi gian 1 gid sau d6 dé ngudi hdn hop nay. Hon hop nay
sau d6 duoc loc va ¢ trong chin khong. Nghién phén cin tao ra trong 10% CH;OH trong
CH,Cl, (15ml) trong thoi gian 15 phut va hdn hogp nay sau d6 duge loc. Phéan con lai duge
nghién tiép thanh bot bang 10% CH;O0H trong CH,Cl, (15ml) va sau d6 loc hdn hgp nay.
Hbn hop dich loc duge rira bing nude mubi, 1am kho (Na,SOy) va ¢d trong chan khong.
Tinh ché bang FCC, véi rira giai bang 2% 7N amoniac hoa tan trong metanol trong
CH,Cl, tao ra hop chét néu & d& muc nay (144mg, 77%) dudi dang bot mau xanh 14 cay

sam;

'"H NMR: 1,66-1,80 (2H, m), 2,06-2,16 (2H, m), 2,42 (3H, s), 2,66 (2H, 1), 3,59
(2H, d), 3,75 3H, s), 3,83-3,91 (SH, m), 4,01 (2H, s), 6,30 (1H, s), 7,09 (1H, d), 7,16 (1H,
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t), 7,21-7,28 (1H, m), 7,31 (1H, s), 7,51 (1H, d), 7,70 (1H, s), 8,23 (1H, d), 8,26 (1H, s),
8,43 (1H, d); m/z: ES" MH" 470,7.

Hop chét trung gian 147: N-[2-metoxy-4-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-
5-nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin

Gia nhiét hén hop gém N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-
yl)pyrimidin-2-amin (hop chit trung gian 129, 300mg, 0,76mmol), 8-metyl-2,8-
diazaspiro[3.4]octan (hop chit trung gian 47, 115mg, 0,92mmol), DIPEA (0,158ml,
0,92mmol) va DMA (4ml) & nhiét d6 100°C trong thoi gian 1 gio. Sau d6, hdn hop nay
dugc hép thu 1én cot SCX, va rira cot nay bang CH;OH. Tiép theo, rira giai cot ndy bang
1:1 amoniac trong metanoic trong CH,Cl, va cic phan doan chtra san pham mong muén
dugc két hop va co trong chan khong. Tinh ché bing FCC, véi rira giai bang 1,5%
CH;0H trong CH,Cl, tao ra hgp chét néu & d& muc nay (209mg, 55%) dudi dang chét rén

mau da cam;

"HNMR: 1,71 (2H, dt), 2,00-2,10 (2H, m), 2,40 (3H, s), 2,67 (2H, t), 3,74 (2H,
d), 3,88 (3H, s), 3,96 (3H, 5), 4,11 (2H, d), 6,31 (1H, s), 7,12 (1H, t), 7,20 (1H, d), 7,25
(1H, dd), 7,52 (1H, d), 8,02 (1H, s), 8,28-8,34 (2H, m), 8,36 (1H, d), 8,63 (1H, s); m/z:
ES"MH" 500,6.

Hop chét trung gian 148: 4-[(3S)-3-dimetylaminopyrolidin-1-y1]-6-metoxy-N-[4-
(1-metylindol-3-yl)pyrimidin-2-yl]benzen-1,3-diamin

Gia nhiét hdn hop gdm N-[4-[(35)-3-dimetylaminopyrolidin-1-y1]-2-metoxy-5-
nitrophenyl]-4-(1-metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 149, 230mg,
0,47mmol), st (158mg, 2,83mmol), NH4CI (17,7mg, 0,33mmol), etanol (9ml) va nude
(3ml) & nhiét d6 hdi luu trong thoi gian 50 pht. Phan Gng nay duoc danh gia 14 khong
hoan toan nén cho thém sét (158mg, 2,83mmol) va NH,Cl (17,7mg, 0,33mmol) nita vao
va gia nhiét hdn hop nay & nhiét d6 hoi Iuu trong 0,5 gid nita. Sau khi 1am ngudi, hdn hop
ndy dugc loc va cb trong chan khong. Tinh ché bing FCC, véi rira giai bang 1,5-7% M
amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp chét néu & d& muc nay (187mg,

87%) dudi dang bot mau xam;
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"H NMR: 1,78 (1H, m), 2,06 (1H, m), 2,20 (6H, s), 2,86 (1H, d), 2,90-3,01 (2H,
m), 3,12 (1H, m), 3,15-3,23 (1H, m), 3,76 (3H, s), 3,88 (3H, s), 4,27 (2H, 5), 6,72 (1H, s),
7,14 (1H, d), 7,15-7,21 (1H, m), 7,22-7,34 (1H, m), 7,50 (1H, s), 7,52 (1H, d), 7,74 (1H,
s), 8,26 (1H, s), 8,28 (1H, s), 8,43 (1H, d); m/z: ES" MH" 458,75.

Hop chét trung gian 149: N-{4-[(3S5)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl }-4-(1-metylindol-3-yl)pyrimidin-2-amin

Hoa tan N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metylindol-3-yl)pyrimidin-2-
amin (hop chét trung gian 129, 295mg, 0,75mmol), ((3S)-N,N-dimetylpyrolidin-3-amin
(103mg, 0,90mmol) va DIPEA (0,196ml, 1,13mmol) trong DMA (3ml) va déng kin vao
vao 6ng vi séng. Gia nhiét hdn hop nay dén nhiét d6 100°C trong thoi gian 45 phit trong
10 phan tmg vi séng, sau d6 1am ngudi xubng nhiét o phong, pha lodng bing CH;0H va
hép thu 1én cot SCX. Cot ndy dugce rira bing CH;OH va sau d6 rira giai bing 1:1 amoniac
hoa tan trong metanol trong CH,Cl,. Céc phan doan chira san pham mong muén dugc két
hop va ¢d trong chan khong. Tinh ché bing FCC, véi rira giai bang 2-7% amoniac hoa tan
trong metanol trong CH,Cl, tao ra hop chit néu & d& muc nay (235mg, 64%) dudi dang

chat ran mau do,

'H NMR: 1,83 (1H, m), 2,17 (1H, m), 2,22 (6H, s), 2,72-2,86 (1H, m), 3,17 (2H,
m), 3,26 (1H, m), 3,47 (1H, m), 3,88 (3H, s), 3,97 (3H, s), 6,58 (1H, 5), 7,12 (1H, 1), 7,19
(1H, d), 7,21-7,31 (1H, m), 7,52 (1H, d), 8,01 (1H, s), 8,23-8,33 (2H, m), 8,36 (1H, d),
8,58 (1H, s); m/z: ES" MH" 488,35.

Hop chét trung gian 150: 4-metoxy-6-(1-metyl-3 ,6-dihydro-2H-pyridin-4-yl)-N'-
(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin

Gia nhiét hdn hop gdm N-[2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung gian 151,
285mg, 0,56mmol), st (188mg, 3,36mmol), NH,Cl (21mg, 0,39mmol) etanol (10,5ml)
va nuée (3,5ml) & nhiét d6 hdi luu trong thdi gian 1,5 gid. Phan Gng nay duoc danh giala
khong hoan toan nén cho thém NH,Cl (21mg, 0,39mmol) va st (188mg, 3,36mmol) nita
vao va gia nhiét hdn hop ndy & nhiét d6 hdi luu trong 1,5 gid nita. Sau khi 1am ngudi, hén

hop nay duoc loc va co trong chan khong. Tinh ché bang FCC, véi rira giai bang 2-10%
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7N amoniac hoda tan trong metanol trong CH,Cl, tao ra hop chét néu & d& muc nay
(183mg, 69%) dudi dang gdbm mau da cam chat nay dugc sir dung ma khoéng can tinh ché
thém;

"H NMR: 2,30 (3H, s), 2,36-2,45 (2H, m), 2,60 (2H, 1), 2,98-3,06 (2H, m), 3,74
(3H, s), 4,34 (2H, s), 5,73 (1H, s), 6,64 (1H, s), 7,09 (1H, m), 7,26 (1H, d), 7,38-7,49 (2H,
m), 8,00 (1H, s), 8,35 (1H, d), 8,58 (1H, d), 8,80 (2H, m); m/z: ES* MH" 427.

Hop chét trung gian 151: N- [2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-
5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Gia nhiét dung dich chtra 3-(2-clopyrimidin-4-yl)pyrazolo[1,5-alpyridin (hop
chét trung gian 152, 256mg, 1,00mmol), p-toluen sulphonic monohydrat cua axit (271mg,
1,43mmol) va 2-metoxy-4-(1-metyl-3,6-dihydro-2 H-pyridin-4-yl)-5-nitroanilin (hop chit
trung gian 3, 250mg, 0,95mmol) va 2-pentanol (12ml) & nhiét do hdi luu trong thoi gian 4
gid trong khi quyén N,. Sau d6, ¢6 hdn hop nay trong chan khong va hoa tan phan con lai
trong CH;0H. Dung dich nay dugc tinh ché bang phuong phép séc ky trao dbi ion, bing
cach st dung cot SCX, véi rira giai bang 7M amoniac hoa tan trong metanol. Cac phan
doan chira san pham mong mudn dugc cb trong chén khong dé tao ra phin con lai, ma
duoc hoa tan trong DMF néng (10ml). Dung dich nay dugc loc va cd trong chan khong dé
tao ra gdbm ma duoc nghién bang CH;CN ( 10ml) d tao ra hop chét néu & dé muyc nay
(285mg, 66%) dudi dang bot mau vang;

'"H NMR: 2,36 (5H, s), 2,67 (2H, s), 3,07 (2H, s), 4,02 (3H, s), 5,66 (1H, s), 7,00
(1H,s), 7,12 (1H, t), 7,41 (1H, m), 7,45 (1H, m), 8,45 (2H, t), 8,59 (1H, d), 8,83 (2H, t),
8,90 (1H, s); m/z: ES" M-H 456.

Hop chit trung gian 152: 3-(2-clopyrimidin-4-yl)pyrazolo[1,5-a]pyridin

;‘ Cho K,COs; (5,18g, 37,50mmol) cho vao 1-aminopyridini iodua (4,50g,
20,25mmol) va (E)-2-clo-4-(2-etoxyvinyl)pyrimidin (hop chat trung gian 153, 2,77g,
15mmol) trong DMF (20ml) & nhiét 6 25°C. Khudy huyén pht mau xanh sdm thu dugc
& nhiét d6 25°C trong thoi gian 15 gid (mau huyét dam), va sau d6 dugc gia nhiét dén

nhiét 4o 110°C trong thoi gian 2 gid. Sau khi 1am ngudi, hdn hop nay dugc cho vao nudc
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(100ml) va chét rin mau nau thu dugc dugce thu gom béng cach loc, rira bﬁng nudc va lam
kho bang cach hit. Dich loc nude duogc chiét bing EtOAc (2 x 100ml) va dung dich hiru
co hdn hop dugc rira bang nude (100ml x 4) va nuéc mudi bo hoa (50ml). Dung dich
ndy sau d6 dugc 1am kho (MgSO,) va co trong chan khong. Phan cin tao ra duge két hop
chét rin mau niu duoc gom trudce day, va dugc hoa tan trong THF (100ml). Dung dich
nay dugce loc qua tdm silic dioxit 30 g. C6 dic dung méi rira giai va rira phin cdn tao ra
béng -70°C CH;O0H dé tao ra hop chit néu & & muc nay (1,274g, 37%) dudi dang chat

rin & dang tinh thé mau be;

"H NMR: 7,19 (1H, m), 7,65 (1H, m), 7,95 (1H, d), 8,49 (1H, m), 8,61 (1H, d),
8,85-8,91 (1H, m), 8,92 (1H, s); m/z: ES" MH" 231.

Hop chit trung gian 153: 4-[(3R)-3-dimetylaminopyrolidin-1 -yl]-6-metoxy-N-(4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin

Gia nhiét hdn hop gdm N-[4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chat trung gian 154,
440mg, 0,93mmol), sit (311mg, 5,56mmol), NH,CI (37,2mg, 0,70mmol), etanol (15ml)
va nuée (Sml) & nhiét @ hoi luu trong thoi gian 1,5 gid. Sau khi 1am ngudi, hdn hop nay
duoc ¢b trong chan khong. Nghién phén cin tao ra trong 10% CH;OH trong CH,Cl,
(20ml) trong thoi gian 15 phiit va sau d6 loc. Phin con lai dugc nghién tiép thanh bt
béng 10% CH;0H trong CH,Cl, (10ml) va sau d6 loc. Hdn hop dich loc dugc rira bang
nude mudi, 1am khé (MgSOy) va cd trong chan khong. Tinh ché bing FCC, véi rira giai
béng 0-10% amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu & d& muc
ndy (339mg, 82%) dudi dang chit rin mau vang sau khi nghién bing dietyl ete;

'H NMR: 1,73-1,83 (1H, m), 2,00-2,10 (1H, m), 2,20 (6H, s), 2,81-2,90 (1H, m),
2,92-3,00 (2H, m), 3,11-3,16 (1H, m), 3,17-3,24 (1H, m), 3,73 (3H, s), 4,28 (2H, br s),
6,71 (1H, s), 7,07 (1H, td), 7,20 (1H, d), 7,27 (1H, s), 7,37-7,42 (1H, m), 7,97 (1H, s),
8,30 (1H, d), 8,53 (1H, d), 8,76 (1H, s), 8,79 (1H, d); m/z: ES" MH" 445 33.

Hop chit trung gian 154: N-[4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin
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Cho (3R)-N,N-dimetylpyrolidin-3-amin (0,166ml, 1,31mmol) vao huyén phu ciia
N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop
chét trung gian 155, 415mg, 1,09mmol) va DIPEA (0,227ml, 1,31mmol) trong DMA
(3,2ml) va gia nhiét hdn hop nay ¢ nhiét d¢ 85°C trong thoi gian 1 gio. Viée tinh ché mot
phén duoc thuc hién béng phuong phap s&c ky trao dbi ion, béng cach st dung cot SCX,
véi rira giai bing 7M amoniac hoa tan trong metanol. C4c phan doan sach dugc két hop
va ¢b dic. Tinh ché thém bang FCC, vdi rira giai bing 0-7% CH;0H trong CH,Cl, tao ra

hop chit néu ¢ d& muc nay (443mg, 86%) dudi dang chat rin mau da cam;

'H NMR: 1,77-1,88 (1H, m), 2,13-2,20 (1H, m), 2,23 (6H, s), 2,75-2,84 (1H, m),
3,14-3,26 (3H, m), 3,43-3,51 (1H, m), 3,96 (3H, s), 6,58 (1H, s), 7,08 (1H, td), 7,27 (1H,
d), 7,34-7,39 (1H, m), 8,24 (1H, s), 8,35 (1H, d), 8,40 (1H, s), 8,49 (1H, d), 8,78 (1H, s),
8,80 (1H, d); m/z: ES" MH" 475,31.

Hop chit trung gian 155: N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-
a]pyridin-3-ylpyrimidin-2-amin

Gia nhiét hdn hop gém 3-(2-clopyrimidin-4-yl)pyrazolo[1,5-a]pyridin (hop chét
trung gian 152, 1,476g, 6,40mmol), 4-flo-2-metoxy-5-nitroanilin (hop chat trung gian 23,
1,310g, 7,04mmol), monohydrat cua axit p-toluensulfonic (1,339g, 7,04mmol) va 2-
pentanol (45ml) & nhiét d§ 125°C trong thoi gian 22 gid. Sau khi 1am ngudi, loc hdn hop
nay. Chét rin nay dugc rira béng CH;O0H, dietyl ete va sau d6 1am kho trén phéu loc dé
tao ra chit rAn mau nau. Hoa tan chat rin nay trong CH,Cl, va dung dich nay duoc rira
bang NaHCO; bio hoa (x3), nude va nude mudi, sau d6 1am khod (MgSOy) va cbd trong
chan khong. Nghién phén cin tao ra trong CH;CN s6i va sau d6 dé nguoi. Chét rén thu
dugc dugc thu gom béng cach loc va 1am kho trong khong khi dé tao ra hop chét néu & dé

muc nay (1,29g, 53%) dudi dang chat rin mau nau;

"H NMR: 4,03 (3H, s), 7,11 (1H, td), 7,37 (1H, d), 7,41 (1H, d), 7,43-7,48 (1H,
m), 8,45 (1H, d), 8,51 (1H, s), 8,58 (1H, d), 8,82-8,84 (2H, m), 9,00 (1H, d); m/z: ES"
MH" 381,54.

Hop chit trung gian 156: 4-(3-dimetylaminoazetidin-1-yl)-6-metoxy-N-(4-
pyrazolo[1,5-a]-pyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin
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Gia nhiét hén hop gdm N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chit trung gian 157,
355mg, 0,77mmol), sit (258mg, 4,63mmol), NH,Cl (30,9mg, 0,58mmol), etanol (12,6ml)
va nudce (4,2ml) & nhiét 46 hdi luu trong thoi gian 1,5 gid. Sau khi 1am ngudi, hdn hop
ndy dugc cd trong chan khong. Nghién phan cin tao ra trong 10% CH;O0H trong CH,Cl,
(20ml) trong thoi gian 15 phiit va sau d6 loc hén hop nay. Phan con lai duge nghién tiép
thanh bot b;"lng 10% CH;0H trong CH,Cl, (20ml) va sau do loc. Hbn hop dich loc nay
duoc rira bing nude mudi, 1am khd (MgSO4) va b trong chan khong. Tinh ché bing
FCC, véi rira giai bang 0-10% amoniac hoa tan trong metanol trong CH,Cl, tao ra hgp
chét néu & dé muc nay (249mg, 75%) dudi dang chét rin mau n4u sau khi nghién bing

dietyl ete;

"H NMR: 2,12 (6H, s), 3,02-3,09 (1H, m), 3,47 (2H, 1), 3,71 (3H, s), 3,98 (2H, 1),
4,04 (2H, brs), 6,28 (1H, s), 7,05 (1H, td), 7,09 (1H, s), 7,16 (1H, d), 7,36-7,41 (1H, m),
7,93 (1H, s), 8,27 (1H, d), 8,48 (1H, d), 8,74 (1H, s), 8,77 (1H, d); m/z: ES" MH" 431,35.

Hop chét trung gian 157: N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Cho N,N-dimetylazetidin-3-amin dihydroclorua (hgp chét trung gian 26, 227ﬁ1g,
1,31mmol) vao huyén phi ctia N-(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[1,5-a]-
pyridin-3-ylpyrimidin-2-amin (hop chét trung gian 155, 415mg, 1,09mmol) va DIPEA
(0,755ml, 4,36mmol) trong DMA (3,2ml) va gia nhiét hdn hop nay & nhiét do 85°C trong
thoi gian 1 gio.

Hn hop nay duge tinh ché mot phan bang phuong phép sic ky trao dbi ion, bing
cach str dung cot SCX va vdi rira giai bang 7M amoniac hoa tan trong metanol. C4c phan
doan sach duoc két hop va c6 trong chén khong. Tinh ché thém béng FCC, v6i rra gidi
béng 0-7% CH;0H trong CH,Cl, tao ra hop chit néu & dé muc nay (360mg, 72%) duéi

dang chat ran mau da cam;

'H NMR: 2,15 (6H, s), 3,12-3,19 (1H, m), 3,74-3,78 (2H, m), 3,95 3H, s), 4,04-
4,09 (2H, m), 6,29 (1H, s), 7,08 (1H, td), 7,28 (1H, d), 7,36-7,41 (1H, m), 8,26 (1H, s),
8,35 (1H, d), 8,45-8,49 (2H, m), 8,78 (1H, s), 8,80 (1H, d); m/z: ES* MH" 461,33.
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Hop chét trung gian 158: N -(2-dimetylamino etyl)-S-metoxy—NI -metyl-N*-(4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,2,4-triamin

Gia nhiét hdn hop gdm N'-(2-dimetylaminoetyl)-2-metoxy-N"-metyl-5-nitro-N-(4-
pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,4-diamin (hop chat trung gian 159,
440mg, 0,95mmol), sét (319mg, 5,71mmol), NH,Cl (38,2mg, 0,71mmol), etanol (15ml)
va nudc (Sml) ¢ nhiét do hdi luu trong thoi gian 1,5 gid. Sau khi 1dm ngudi, hdn hop nay
dugc ¢b trong chan khong. Nghién phin cin tao ra trong 10% CH;0H trong CH,Cl,
(20ml) trong thoi gian 15 phit va sau d6 loc hdn hop nay. Phan con lai dugc nghién tiép
thanh bot bang 10% CH;OH trong CH,Cl, (20ml) va sau d6 loc. Hén hop dich loc duge
rira bing nudc mudi, 1am khdé (MgSO,) va ¢b trong chan khéng. Tinh ché bing FCC, véi
rira giai bang 0-10% amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chét néu &

dé muc nay (321mg, 78 %) dudi dang gébm mau nau sau khi nghién bang dietyl ete;

"H NMR: 2,18 (6H, 5), 2,37 (2H, 1), 2,65 (3H, 5), 2,91 (2H, 1), 3,72 (3H, 5), 4,57
(2H, brs), 6,77 (1H, 5), 7,07 (1H, td), 7,22 (1H, d), 7,29 (1H, 5), 7,37-7,42 (1H, m), 7,97
(1H, s), 8,31 (1H, d), 8,52 (1H, d), 8,76 (1H, s), 8,77-8,80 (1H, m); m/z: ES" MH" 433 36.

Hop chit trung gian 159: N’-(2-dimetylaminoetyl)-2-metoxy-N'"-metyl-5-nitro-N-
(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,4-diamin

Cho N N ,Nz-trimetyletan-l,2-diamin (138mg, 1,35mmol) vao huyén phu cta N-
(4-flo-2-metoxy-5-nitrophenyl)-4-pyrazolo[ 1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét
trung gian 155, 428mg, 1,13mmol) va DIPEA (0,234ml, 1,35mmol) trong DMA (3,3ml),
va gia nhiét hdn hop nay & nhiét 46 85°C trong thoi gian 1,5 gio. Tinh ché mot phé‘m duoc
thuc hién bang phuong phép sic ky trao dbi ion, bang cach sir dung cot SCX va vdi rira
giai bang 7M amoniac hoa tan trong metanol. Cac phan doan sach dugc két hop va co
trong chan khong. Tinh ché thém bang FCC, v&i rira giai bang 0-10% CH;0H trong
CH,Cl, tao ra hop chét néu & d& muc ndy (444mg, 85%) dudi dang ddu mau da cam;

"HNMR: 2,18 (6H, s), 2,50-2,53 (2H, m), 2,87 (3H, s), 3,26-3,30 (2H, m), 3,95
(3H, s), 6,86 (1H, s), 7,09 (1H, td), 7,30 (1H, d), 7,35-7,40 (1H, m), 8,27 (1H, s), 8,37
(1H, d), 8,47-8,51 (2H, m), 8,79 (1H, s), 8,79-8,82 (1H, m); m/z: ES" MH" 463,33.
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Hop chét trung gian 160: 4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]-pyrol-1-yl]-6-metoxy-N-(4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-yl)benzen-1,3-diamin

Gia nhiét hdn hop gdm N-[4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]pyrol-1-yl]-2-metoxy-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-amin (hop chat trung gian 161, 190mg, 0,39mmol), sit (131mg,
2,34mmol), NH,Cl (14,62mg, 0,27mmol), etanol (6ml) va nude (2ml) & nhiét 4 hdi luu
trong thoi gian 4 gids va sau d6 khudy & nhiét d6 trong phong qua dém. Tinh ché mét phan
duge thuc hién bing phuong phép séc ky trao dbi ion, bing cach st dung cot SCX va véi
rira giai bang 7N amoniac hoa tan trong metanol. Sau d6, ¢d cic phan doan thich hgp
trong chan khong trén silic dioxit. Tinh ché bing FCC, véi rira giai bing 0-5% 7N
amoniac hoa tan trong metanol trong CH,Cl, tao ra chét liéu khong tinh khiét. Céc phéan
doan chira san phAm mong mubn dugc két hop va tinh ché tiép bang FCC, véi rira giai
béng 0-2,5% 7N amoniac hoda tan trong metanol trong CH,Cl, dé tao ra hop chit néu & @&
muc ndy (100mg, 56%); m/z: ES" MH" 457,21.

Hop chit trung gian 161: N-[4-[(3aR,6aR)-5-metyl-2,3,3a,4,6,6a-
hexahydropyrolo[3,4-b]-pyrol-1-yl]-2-metoxy-5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2-amin

Cho DIPEA (0,343ml, 1,97mmol) vao huyén phu ciia N-(4-flo-2-metoxy-5-
nitrophenyl)-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chét trung gian 155,
300mg, 0,79mmol) va (3aR,6aR)-5-metyl-2,3,3a,4,6,6a-hexahydro-1H-pyrolo[3,4-b]pyrol
(hop chét trung gian 37, 109mg, 0,87mmol) trong 2,2,2-trifloetanol (5ml) va gia nhiét hén
hop nay trong 10 vi séng & nhiét d§ 140°C trong thoi gian 1 gid. Sau khi 1am ngudi, hdn
hop nay duoc tinh ché mot phan bang phuong phap sic ky trao dbi ion, bang céch sir
dung cot SCX va véi rira giai bang 7M amoniac hoa tan trong metanol. Sau do, ¢ cac
phan doan thich hop trong chin khéng trén silic dioxit. Tinh ché thém bang FCC, véi rtra
giai bing 0-4% 7N amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chit néu & dé
muc ndy (198mg, 52%) 13 chét rin hoi khong tinh khiét mau da cam/mau dé chét nay

duoc st dung ma khong can tinh ché thém;
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'"H NMR (CDCly): 1,89 (1H, dd), 2,06-2,18 (1H, m), 2,21 3H, s), 2,31 (1H, dd),
2,47 (2H, ddd), 2,65 (1H, 1), 2,99-3,10 (1H, m), 3,26 (1H, 1), 3,51-3,60 (1H, m), 3,98 (3H,
s), 4,39-4,46 (1H, m), 6,46 (1H, s), 6,93 (1H, td), 7,04 (1H, d), 7,38 (1H, 5), 7,43 (1H,
ddd), 8,36 (1H, d), 8,46 (1H, s), 8,52 (1H, m), 8,58 (1H, m), 8,98 (1H, s); m/z: ES* MH"
487,15.

Hop chét trung gian 162: 4-metoxy-6-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-N"-
(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)benzen-1,3-diamin

Gia nhiét hn hop gdm N-[2-metoxy-4-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-5-
nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin (hop chat trung gian 163,
404mg, 0,83mmol), sit (278mg, 4,98mmol), NH,Cl (33,3mg, 0,62mmol), etanol (15ml)
va nudce (5ml) & nhiét d6 hdi Iuu trong thdi gian 1,5 gid. Sau khi 1am ngudi, hn hop nay
dugce loc va phan con lai dugce rira bang 1:10 CH;0H - CH,Cl, (20ml). C6 hdn hop dich
loc nay trong chan khong trén silic dioxit. Tinh ché bang FCC, véi rira giai bang 1-10%
amoniac hoa tan trong metanol trong CH,Cl, tao ra hop chat néu & dé muc ndy (338mg,

89%) dudi dang chét rin mau vang;

'HNMR: 1,72 (2H, dt), 2,11 (2H, dd), 2,42 (3H, s), 2,66 (2H, t), 3,63 (2H, d),
3,72 (3H, s), 3,87 (2H, d), 4,03 (2H, s), 6,29 (1H, s), 7,06 (1H, td), 7,10 (1H, s), 7,16 (1H,
d), 7,35-7,42 (1H, m), 7,93 (1H, s), 8,27 (1H, d), 8,52 (1H, d), 8,74 (1H, s), 8,77 (1H, t);
m/z: ES" MH" 457,36.

Hop chét trung gian 163: N-[2-metoxy-4-(8-metyl-2,8-diazaspiro[3.4]octan-2-yl)-
5-nitrophenyl]-4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-amin

Cho 8-metyl-2,8-diazaspiro[3.4]octan (hop chét trung gian 47, 133mg,
0,88mmol) vao huyén phu cta N-(4-flo-2-metoxy-5-nitrophenyl)-4-(pyrazolo[1,5-
a]pyridin—3-yl)-pyrimidin-2-amin (hop chét trung gian 155, 280mg, 0,74mmol) va DIPEA
(0,153ml, 0,88mmol) trong DMA (3ml) va gia nhiét hdn hop nay & nhiét 46 100°C trong
thoi gian 1 gid. Sau d6, tinh ché mét phan hdn hop nay bing phuong phap sic ky trao dbi
ion, bang céach sir dung c6t SCX, v6i rira giai bing 7M amoniac hoa tan trong metanol.

Céc phan doan sach dugc két hop va ¢ trong chan khong. Tinh ché thém bang FCC, véi
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rira giai bang 1-8% CH;0H trong CH,Cl, tao ra hop chit néu & dé muc nay (300mg) dudi

dang mang ran mau da cam;

'HNMR: 1,71 (2H, dt), 2,05 (2H, dd), 2,40 (3H, s), 2,67 2H, 1), 3,75 (2H, d),
3,95 (3H, s), 4,11 (2H, d), 6,31 (1H, s), 7,09 (1H, td), 7,28 (1H, d), 7,35-7,41 (1H, m),
8,25 (1H, s), 8,36 (1H, d), 8,47 (1H, s), 8,50 (1H, d), 8,79 (1H, s), 8,79-8,82 (1H, m); m/z:
ES"MH" 487,30.

Hop chét trung gian 164: 4- [(3R)-3-dimetylaminbpyrolidin—l-yl]-N- [4-(1H-indol-
3-yl)pyrimidin-2-yl]-6-metoxybenzen-1,3-diamin

Cho nudéc (4ml) vao hdn hop duge khudy ctia N- {4-[(3R)-3-
dimetylaminopyrolidin-1-yl]-2-metoxy-5-nitrophenyl }-4-(1 H-indol-3-yl)pyrimidin-2-
amin (hop chét trung gian 165, 286mg, 0,60mmol), sat (202mg, 3,62mmol), NH,Cl
(22,6mg, 0,42mmol) va etanol (24ml). Khudy hén hop thu dugce nay & nhiét d6 105°C
trong thdi gian 3 gid va sau d6 loc qua diatomit (Xelit™) va ¢6 trong chan khong. Tinh
ché mot phan bing phuong phép sic ky trao ddi ion, bing cach st dung é(f)t SCX va véi
rira giai bang 0,35M amoniac hoa tan trong metanol tao ra hop chét néu & d& muc nay
(312mg, 116%) duéi dang gdbm mau nau, chit nay dugc sir dung ma khong can tinh ché
thém;

'HNMR: 2,13 (2H, d), 2,32 (2H, d), 2,80 (6H, d), 2,87-2,98 (2H, m), 3,19 (2H,
d), 3,77 (3H, s), 6,74 (1H, s), 7,17 (4H, ddd), 7,46 (1H, d), 7,56 (1H, s), 7,77 (1H, s), 8,28
(2H, dd), 8,43 (1H, d), 11,76 (1H, s); m/z: ES" MH" 444.

Hop chét trung gian 165: N- {4-[(3R)-3-dimetylaminopyrolidin-1-yl]-2-metoxy-5-
nitrophenyl } -4-(1H-indol-3-yl)pyrimidin-2-amin

Cho (3R)-N,N-dimetylpyrolidin-3-amin (92mg, 0,81mmol) vao hdn hgp gdm N-
(4-flo-2-metoxy-5-nitrophenyl)-4-(1 H-indol-3-yl)pyrimidin-2-amin (hop chét trung gian
68, 404mg, 0,73mmol) va DIPEA (0,256ml, 1,46mmol) trong DMA 3ml. Sau d6, gia
nhiét hdn hop nay trong 10 vi séng & nhiét d§ 140°C trong thoi gian 0,5 gid. Tinh ché mot
phan dugc thuc hién bing phuong phap séc ky trao ddi ion, bang cach str dung cot SCX

(20g) va véi rira giai bang 0,35M amoniac hoa tan trong metanol. Cac phan doan thich
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hop dugc két hop va cb trong chan khong d tao ra gdm mau da cam/mau nau. Gom nay
dugc nghién bang etanol (15ml) dé tao ra chét rén, chét rin nay dugc thu gom bang cach
loc va sy kho trong chan khong dé tao ra hop chét néu & dé muc nay (291mg, 84%) dudi

dang chat ran mau da cam ;

"H NMR: 1,82 (1H, dt), 2,12-2,20 (1H, m), 2,22 (6H, s), 2,73-2,83 (1H, m), 3,12-
3,22 (2H, m), 3,22-3,27 (1H, m), 3,41-3,51 (1H, m), 3,97 (3H, s), 6,58 (1H, s), 7,07 (1H,
t), 7,18 (1H, t), 7,26 (1H, d), 7,45 (1H, d), 8,00 (1H, s), 8,28-8,31 (2H, m), 8,35 (1H, d),
8,57 (1H, s), 11,78 (1H, s); m/z: ES" MH" 474,30.

Hop chét trung gian 166: 4-(3-dimetylaminoazetidin-1-yl)-N-[4-(1H-indol-3-
yl)pyrimidin-2-yl]-6-metoxybenzen-1,3-diamin

Cho nuée (4ml) vao hdn hop gdm N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-
5-nitrophenyl]-4-(1 H-indol-3-yl)pyrimidin-2-amin (hgp chat trung gian 167, 240mg,
0,52mmol), sét (175mg, 3,13mmol), NH,CI (19,56mg, 0,37mmol) va etanol (24ml).
KhuAy hdn hop thu duoc nay & nhiét d6 105°C trong thoi gian 3 gid, va sau d6 loc qua
diatomit (Xelit™). Dich loc duoc ¢6 trong chan khong va tinh ché mot phan bing phuong
phép séc ky trao dbi ion, bang cach str dung cot SCX va véi rira giai bang 0,35M amoniac
hoda tan trong metanol. C4c phan doan thich hop duoc két hop va c6 trong chan khong dé
tao ra hop chit néu & d& muc nay (241mg, 107 %) duéi dang gdm mau nau chét nay duoc

sir dung ma khong can tinh ché thém; m/z: ES” MH" 430.

Hop chét trung gian 167: N-[4-(3-dimetylaminoazetidin-1-yl)-2-metoxy-5-
nitrophenyl]-4-(1H-indol-3-yl)pyrimidin-2-amin

Cho N,N-dimetylazetidin-3-amin dihydroclorua (hgp chét trung gian 26, 140mg,
0,81mmol) vao huyén phu ctia N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1 H-indol-3-
yl)pyrimidin-2-amin (hop chét trung gian 68, 406mg, 0,74mmol) va DIPEA (0,514ml,
2,94mmol) trong DMA (3ml). Gia nhiét hdn hgp ndy trong 10 vi séng & nhiét 6 140°C
trong thoi gian 0,5 gid. Sau d6, tinh ché mot phan hdn hop nay bang phuong phap séc ky
trao ddi ion, bang cach str dung cot SCX (20g) va vdi rira giai bang 0,35M amoniac hda
tan trong metanol. C4c phan doan thich hop dugc két hop va cé trong chan khong dé tao

ra gdbm mau da cam/mau nau. Gém nay duge nghién bang etanol (15ml) & tao ra chat
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rin, chit rin nay duoc thu gom bing cach loc va sdy khé trong chan khong dé tao ra hop

chét néu & d& muc nay (245mg, 72%) dudi dang chét rdn mau da cam;

"HNMR: 2,15 (6H, s), 3,17 (1H, dd), 3,76 (2H, dd), 3,97 (3H, s), 4,03-4,10 (2H,
m), 6,29 (1H, s), 7,08 (1H, t), 7,14-7,21 (1H, m), 7,27 (1H, d), 7,45 (1H, d), 8,01 (1H, s),
8,28-8,37 (3H, m), 8,64 (1H, s), 11,79 (1H, s); m/z: ES" MH" 460,32.

Hop chét trung gian 168: N -(2-dimety1aminoety1)-N4 -[4-(1H-1ndol-3-
yl)pyrimidin-2-yl]-5-metoxy-N'-metylbenzen-1,2,4-triamin

H

N

Y O:NO /

\ N
SN N\/_ \
I il
N/I\H
_0

Cho nuéc (4ml) 1am mot 1an vao hdn hop gdm N "-(2-dimetylaminoetyl)-N-[4-

(1H-indol-3-yl)pyrimidin-2-yl]-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin (hgp cht
trung gian 169, 270mg, 0,59mmol), se"lt-(196mg, 3,51mmol), NH4CI (21,9mg, 0,41 mmol)
va etanol (24ml). Gia nhiét hdn hop thu duge ndy & nhiét d6 105°C trong thoi gian 3 gid
sau d6 loc qua diatomit (Xelit™). Dich loc duge ¢b trong chan khong va sau d6 tinh ché
mot phan bang phuong phap sic ky trao dbi ion, bing cach sir dung cot SCX va véi rira
giai bang 0,35M amoniac hoa tan trong metanol. Cac phan doan thich hop duoc két hop
va c6 trong chan khong dé tao ra hop chit néu & dé muc ndy (244mg, 97%) dudi dang

chat ran mau nau chat ndy dugc st dung ma khoéng can tinh ché thém,;

"HNMR: 2,18 (6H, s), 2,37 (2H, s), 2,64 (3H, s), 2,90 (2H, s), 3,76 (3H, s), 6,77
(1H, s), 7,03-7,26 (3H, m), 7,46 (1H, d), 7,52 (1H, s), 7,74 (1H, s), 8,18-8,35 (2H, m),
8,42 (1H, d), 11,72 (1H, s); m/z: ES" MH" 432.

Hop chit trung gian 169: N'-(2-dimetylaminoetyl)-N-[4-(1 H-indol-3-
yl)pyrimidin-2-yl]-2-metoxy-N"-metyl-5-nitrobenzen-1,4-diamin
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Cho N.N' N’ -trimetyletan-1,2-diamin (83mg, 0,82mmol) vao hdn hop gdbm N-(4-
flo-2-metoxy-5-nitrophenyl)-4-(1 H-indol-3-yl)pyrimidin-2-amin (hop chét trung gian 68,
409mg, 0,74mmol), DIPEA (0,259ml, 1,48mmol) va DMA (3ml). Gia nhiét hdn hop thu
dugc nay trong 10 vi séng & nhiét 6 140°C trong thoi gian 0,5 gid. Tién hanh tinh ché
mot phan bing phuong phip sac ky trao ddi ion, bang cach st dung c6t SCX (20g) va véi
rira giai bang 0,35 M amoniac hoa tan trong metériol. Céc phéan doan thich hgp dugc co
trong chan khong dé tao ra gdbm mau da cam/ mau niu. Gém nay duoc nghién bing etanol
(15ml) dé tao ra chét rin, chét rin nay duoc thu gom bing cach loc va sdy kho trong chin
khong dé tao ra hop chét néu & dé muc nay (275mg, 80%) dudi dang chit rin mau da
cam;

"H NMR: 2,18 (6H, s), 2,45-2,55 (2H, m), 2,87 (3H, s), 3,25-3,30 (2H, m), 3,97
(3H, s), 6,87 (1H, s), 7,08 (1H, t), 7,18 (1H, t), 7,29 (1H, d), 7,46 (1H, d), 8,03 (1H, s),
8,33 (3H, dd), 8,66 (1H, s), 11,80 (1H, s); m/z: ES" MH" 462,34.

Hop chét trung gian 170: tert-butyl N- [2-[[5-metoxy-4-[[4-(1-metylindol-3-
yl)pyrimidin-2-yl]amino]-2-(prop-2-enoylamino)phenyl]-metylamino]etyl]-N-

metylcarbamat

Cho ting giot acryloyl clorua (0,069ml, 0,8 5mmol) trong CH,Cl, (2,5ml) trong
'thoi gian 5 phuat vao dung dich chira tert-butyl N-[2-[[2-amino-5-metoxy-4-[[4-(1-
metylindol-3-yl)pyrimidin-2-yl]amino]phenyl]-metylamino]etyl]-N-metylcarbamat (hop
chét trung gian 171, 377mg, 0,71mmol) va DIPEA (0,234ml, 1,42mmol) trong CH,Cl,
(8ml) duge 1am lanh trong bé da/metanol. Khudy hdn hop nay trong thoi gian 0,5 gid.
Tiép theo pha loing hdn hop nay bang 10% CH;0H trong CH,Cl,. Dung dich thu dwoc
dugc rira bing NaHCO; bio hoa, 1am khé (MgSO,) va sau d6 ¢6 trong chan khong. Tinh
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ché bang FCC, vdi rira giai bing 0-3% CH;0H trong CH,Cl, tao ra hop chét néu & dé

muc nady (325mg, 78%) dudi dang bot mau vang;

"HNMR: 1,38 (9H, s), 2,71 (3H, s), 2,77 (3H, s), 3,00 (2H, t), 3,34 (2H, 1), 3,88
(3H, s), 3,91 (3H, s), 5,73-5,78 (1H, m), 6,27 (1H, dd), 6,67 (1H, dd), 6,99 (1H, s), 7,17
(1H, 1), 7,21-7,27 (2H, m), 7,53 (1H, d), 7,87 (1H, ), 8,26 (1H, d), 8,33 (1H, d), 8,62 (1H,
s), 8,99 (1H, s), 9,10 (1H, s); m/z: ES" MH" 584,73.

Hop chit trung gian 171: tert-butyl N-[2-[[2-amino-5-metoxy-4-[[4-(1-
metylindbl-?)—yl)pyrimidin;2-yl]amino]phenyl]-metylamino]etyl]-N—metylcarbamat '

- Gia nhiét tert-butyl N-[2-[[5-metoxy-4-[[4-(1 qmetylind01-3-yl)pyrimidin—2‘- '
yl]amino]—Q-nitrophenylj-metylamino]etyl]-N—metylcarbémat (hop chét trung gian 172,
428mg, 0,76mmol), sét (255mg, 4,57mmol) va NH4Cl (30,6mg, 0,57mmol) dén trong
etanol (16ml) va nuée (5,33ml) & diéu kién hdi luu trong thoi gian 1,5 gio (gia nhiét khdi
& nhiét d6 100°C) va sau d6 hdn hop nay dugce 1am ngudi va co trong chan khong. Nghién
phén c3n tao ra trong 10% CH;OH/CH,Cl, (30ml) va loc. Phan con lai dugce nghién tiép
thanh b6t béng 10% CH;0H/CH,Cl, (30ml) va loc. Hon hop dich loc duge rira bf‘mg nudc
mudi, 1am kho (MgSO,) va cb trong chan khong. Tinh ché bing FCC, véi rira giai bang 0-
5% CH;OH trong CH,Cl, tao ra hop chét néu & dé muc nay (380mg, 94%) dudi dang bot
mau niu sang;

"H NMR: 1,41 (9H, s), 2,64 (3H, s), 2,80 (3H, s), 2,95 (2H, ), 3,34 (2H, 1), 3,77
(3H, s), 3,89 (3H, s), 4,40 (2H, s), 6,78 (1H, s), 7,14-7,20 (2H, m), 7,23-7,27 (1H, m),
7,52 (1H, d), 7,55 (1H, s), 7,75 (1H, s), 8,28 (1H, d), 8,29 (1H, s), 8,42 (1H, d); m/z: ES"
MH" 532,37.

Hop chét trung gian 172: tert-butyl N-[2-[[5-metoxy-4-[[4-(1-metylindol-3-
yl)pyrimidin-2-yl]amino]-2-nitrophenyl]-metylamino]etyl]-N-metylcarbamat

Cho tert-butyl N-metyl-N-(2-metylaminoetyl)carbamat (hop chét trung gian 173,
300mg, 1,59mmol) vao huyén phu ctia N-(4-flo-2-metoxy-5-nitrophenyl)-4-(1-metyl-
indol-3-yl)pyrimidin-2-amin (hop chét trung gian 129, 522mg, 1,33mmol) va DIPEA
(0,462ml, 2,65mmol) trong DMA (5ml). Gia nhiét hdn hop nay trong 16 vi séng & nhiét
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d6 100°C trong thdi gian 4 gid. Tiép theo pha lodng hdn hop nay bing EtOAc va rira bing
nuée (5x), nude mudi, 1am khd (MgSO,) va ¢ trong chan khong. Tinh ché bing FCC,
véi rira giai bang 0-2% CH;0H trong CH,Cl, tao ra hop chét néu & d& muc nay (431mg,

58%) dudi dang chét rin mau da cam sau khi nghién bang dietyl ete;

"H NMR: 1,37 (9H, s), 2,79 (3H, s), 2,88 (3H, s), 3,29-3,36 (2H, m), 3,39-3,44
(2H, m), 3,89 (3H, s), 3,99 (3H, s), 6,85 (1H, d), 7,14 (1H, t), 7,21-7,28 (2H, m), 7,53
(1H, br d), 8,04 (1H, s), 8,31-8,38 (3H, m), 8,72 (1H, br s); m/z: ES" MH" 562,35.

Hop chit trung gian 173: tert-butyl N-metyl-N-(2-metylaminoetyl)carbamat

Cho tumng giot dung dich di-zerz-butyl dicacbonat (4,95g, 22,69mmol) trong
CH,Cl, (240ml) vio dung dich da dugckhuéy chtra N,N'-dimetyletan-1,2-diamin (4g,
45,38mmol) trong CH,Cl, (80ml) trong khoang thoi gian 20 gid. Khudy hdn hop thu duge
nay & nhiét do trong phong trong thoi gian 3 gid. Sau do, rira 1an lugt hdn hop nay bang
Na,COs bio hoa (2 x 100ml), nude (50ml), va nude mudi bio hoa (50ml). Dung dich hitu
co nay duoc 1am kho (MgSO,) va ¢6 trong chan khong. Tinh ché bing FCC, véi rira giai
bang 0-10% CH;OH trong CH,Cl, tao ra hop chit néu & d&& muc nay (2,177g, 51%) dudi

dang dAu mau vang nhat;
"H NMR: 1,40 (9H, s), 2,28 (3H, s), 2,57 (2H, t), 2,79 (3H, s), 3,20 (2H, 1).

Hop chit trung gian 174: 3-clo-N-[2-[2-dimetylaminoetyl(metyl)amino]-4-
metoxy-5-[[4-(1-metylindol-3-yl)pyrimidin-2-ylJamino Jphenyl]propanamit

C?N Q”““ gt \ir

N NH
o

-
Cho 3-clopropanoyl clorua (9,78g, 74,74mmol) & nhiét d6 -50°C vao huyén phii duge
khudy cta NI-(2—dimetylaminoety1)-5-metoxy-N1 -metyl-N4 -[4-(1-metylindol-3-
yl)pyrimidin-2-yl]benzen-1,2,4-triamin (hgp chét trung gian 175, 33g, 62,29mmol) va

K,COs (6,09g, 43,6mmol) trong axeton (300ml). Hén hop thu duge nay duogc gia nhiét
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dén nhiét do -20°C va khudy trong thoi gian 0,5 gi0. Cho CH;0H (27,75ml) va dung dich
NaOH (2,24g, 56,06mmol trong 300ml nuéc) vao. Khudy hdn hop thu duge ndy trong
thoi gian 3-4 gio & nhiét d6 trong phong. Chét rin duge thu gom bing cach loc va 1am
khé & nhiét 6 50°C d tao ra hop chét néu & & muc nay (32,5g, 95%). 'H NMR;
(CDCls) 2,95 (2H, t), 3,04 (6H, d), 3,50 (3H, s), 3,63 (2H, s), 3,81 (2H, t), 4,01 (6H, s),
4,33-4,37 (2H, m), 7,33-7,42 (3H, m), 7,47 (1H, t), 7,51-7,55 (1H, m), 8,11-8,21 (3H, m),
8,48 (1H, s), 8,87 (1H, 5), 9,17 (1H, s); m/z: ES" MH" 536,24.

Hop chét trung gian 175: N“-(2-dirnetylaminoetyl)-2-me‘coxy—N4 -metyl—Nl—[4-(1-
metylindol-3-yl)pyrimidin-2-yl]-5-nitro-benzen-1,4-diamin

/
N
7 O. +O
I \/’\t /NH/\N
N7 NH +
o\

Cho N-etyl-N-isopropyl-propan-2-amin (26,93g, 208,4mmol) & nhiét d6 trong
phong vao dung dich di dugc khudy chira N-(4-flo-2-metoxy-5-nitro-phenyl)-4-(1-
metylindol-3-yl)pyrimidin-2-amin (hop chét trung gian 176, 65g, 160,28mmol) va
N,N',N'-trimetyl-etan-1,2-diamin (19,65g, 192,3mmol) trong DMA (630m]). Khudy hén
hop thu dugce ndy & nhiét 46 85°C trong thoi gian 5-6 gio, sau d6 lam ngudi Xuéng nhiét
d6 phong. Tiép theo, cho nudc (630ml) vao va khudy hdn hop nay trong thoi gian 3-4 gio.
Chat liéu rin dugc thu gom bing cach loc, rira bing nuée (315ml) va 1am khé & nhiét do
50°C trong thoi gian 12 gidr d tao ra hop chat néu & d& muc nay (79,4g, 96%) dudi dang

chat ran mau da cam;

"H NMR (CDCl3): 2,29 (6H, s) 2,60 (2H, t), 2,93 (3H, s), 3,31 (2H, t), 3,96 (3H,
s), 4,00 (3H, s), 6,69 (1H, s), 7,21 (1H, d), 7,30-7,38 (2H, m), 7,43 (1H, d), 7,56 (1H, s),
8,18 (1H, d), 8,30 (1H, s), 8,41 (1H, d), 9,59 (1H, s); m/z: ES" MH" 476,23.

Hop chét trung gian 176: N-(4-flo-2-metoxy-5 -nitro-phenyl)-4-(1-metylindol-3-
yl)-pyrimidin-2-amin

-188-



25620

Cho 1,4-dioxan (585ml) vao hdn hop gém 3-(2-clopyrimidin-4-yl)-1-metyl-indol
(hop chét trung gian 177, 50g, 160,04mmol), 4-flo-2-metoxy-5-nitro-anilin (38,03g,
192,04mmol) va monohydrat clia axit p-toluensulfonic (37,09g, 192,04mmol) & nhiét o
trong phong Khuay hdn hop thu duge nay & nhiét do 85°C trong thoi gian 3 gid. Sau khi
lam ngudi xuéng nhiét d6 phong, hon hop nay dugc t6i véi nudc amoniac 23% (39,59ml,
480,1mmol) va nuée (195ml, 510,1mmol) va chét ran tao két tiia. Khudy huyén phu dic
thu dugc & nhiét d trong phong trong thdi gian 3-4 gid. Chit rin dugc thu gom bing
céch loc va 1am kho & nhiét do 50°C trong chan khong trong thoi gian 12 gid dé tao ra

hop chit néu & d& muc nay (74,6g, 85%) duéi dang chét rén mau vang;

"H NMR (CDCl,): 4,01 (6H, s), 6,90 (1H, d), 7,37-7,48 (4H, m), 8,05-8,12 (2H,
m), 8,43 (1H, s), 8,90 (1H, s), 9,34 (1H, s); m/z: ES" MH" 394,12.

Hop chét trung gian 177: 3-(2-clopyrimidin-4-yl)-1-metyl-indol

Cho FeCl; (77,16g, 459,12mmol) va 1-metyl indol (68,28g) & nhiét d6 60°C vao
‘dung dich di duoc khuéy chtra 2, 4-diclopyrimidin (70,5g, 463,76mmol) trong
dimetoxyetan (900ml). Khudy hdn hop thu dugc niy qua dém & nhiét 4o 60°C. Sau khi
1am ngudi, chit rin duoc tao két tua bang cach cho metanol (345ml) va nude (900ml)
vao. Khudy huyén phi dic thu duoc trong thoi gian 3 gid. Chét rén duoc thu gom bang
cach lgc, rira bing CH;O0H (1,38 1it) va 1am kho & nhiét d6 50°C qua dém dé tao ra hop
chét néu & d&& muc nay (138,7g, 81,5%) dudi dang chat rén mau tim nhat;

"H NMR (CDCl;) 3,89 (3H, s), 7,36-7,41 (3H, m), 7,49 (1H, s), 7,96 (1H, s), 8,34
(1H, s), 8,45 (1H, s); m/z: ES" MH" 244,05.

Céac dang thu hinh tinh thé hiru ich cua N-(2- {2-dimetylaminoetyl-metylamino}-
4-metoxy-5- {[4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamit (dugc
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néu trong tfong ban m6 ta nay 12 “Hop chét X”) va mudi mesylat ctia né (dugc néu trong

trong ban mé ta nay 13 “Mubi msylat Y”)
Dang thu hinh A ctia hgp chat X

Hop chét X dugc tao ra ban dau dugc nhan thiy 13 chét rén v dinh hinh. dang
th hinh tinh thé A cta hop chat X duge didu ché sau d6 bang cach 1y mot phan hop chét
X v6 dinh hinh ndy (~20mg) va tao né thanh huyén phu trong xyclohexan (~2ml) & nhiét
do 50°C ddng thoi khudy bing thanh khudy tir trong thoi gian ~4 ngdy. Sau d6 mau nay
duoc dé ngudi, bd ndp day ra khoi binh nhé, va dé kho mau trong didu kién méi trudng dé
tao ra dang A cua hop chat X. MAu nhiéu xa bdt tia X cho dang A cua hop chit X dugc
thé hién trén Fig. 1. Biéu dd nhiét DSC cua dang A cua hop chit X dugc thé hién trén Fig.
2 thé hién hién tuong ban dau vé6i khoi didm & 35,1°C va mét dinh & 50,1°C tiép d6 13 sau
d6 dudng thu nhiét ndng chay véi khéi diém & 80,2°C va mot dinh & 88,3°C.

Dang thi hinh B ctita hop chét X

Hop chét X dugc tao ra ban dau dugce nhan théy 13 chét rdn vo dinh hinh. dang
th hinh tinh thé B cta hop chét X dugc diéu ché sau d6 bang cach 14y mot phan hop chit
X v6 dinh hinh ndy (~20mg) va hoa tan né trong luong tdi thiéu can thiét ctia EtOAc dé
dat dugc su hoa tan hoan toan. Dung dich nay sau do dugc dé bay hoi dén kho trong diéu
kién méi trudng dé tao ra dang B ctia hop chat X. MAu nhidu xa bot tia X cho dang B cia
hop chét X dugc thé hién trén Fig. 3. Biéu db nhiét DSC cua dang B ctia hop chit X duoc
thé hién trén Fig. 4 thé hién dudng thu nhiét néng chay véi khoi diém & 94,1°C va mot

dinh & 113,6°C.
Dang thu hinh C ctia hop chét X

Hop chét X dugc tao ra ban dau dugc nhan thiy 13 chét rén v6 dinh hinh. dang
thu hinh tinh thé C ctia hop chit X duoc didu ché sau d6 bang cach 14y mot phan hop chét
X v6 dinh hinh ndy (~20mg) va hoa tan né trong luong téi thiéu dietyl ete can thiét dé dat
duogc su hoa tan hoan toan. Dung dich nay sau d6 dugc dé bay hoi dén kho trong diéu
kién mai trudng dé tao ra dang C cia hop chat X. MAu nhidu xa bot tia X cho dang C cia
hop chit X duoc thé hién trén Fig. 5. Biéu dd nhiét DSC ctia dang C ctia hop chit X duoc
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thé hién trén Fig. 6 thé hién dudng thu nhiét néng chay véi khoi diém & 91,1°C va mot

dinh & 103,8°C.
Dang thu hinh D ctia hop chét X

Dang thi hinh D ctia hop chat X, dugc cho 12 dang monohydrat tinh thé ctia hop
chéit X, dugc tao ra thong qua phuong phép di néu trén cho vi du 28 — Cac phuong phép
tdng hop thay thé 1 & 2. MAu nhifu xa bét tia X cho dang D cta hop chét X dugc thé hién
trén Fig. 7. Biéu dd nhiét DSC cua dang C cta hop chit X duge thé hién trén Fig. 8 thé
hién duong thu nhiét néng chay véi khoi diém & 108,8°C va mdt dinh ¢ 117,7°C. Phéan
tich nhiét trong cho thy su giam khéi luong vao khoang 3,3% cho thiy c6 dang
monohydrat (monohydrat theo ly thuyét = 3,5%). Biéu dd nhiét TGA dugc thé hién trén
Fig. 9.

Dang th hinh E ctia hop chit X

Dang thu hinh E cua hgp chit X, duoc cho 13 danG dugc hydrat hoa c6 hé sb ty
luong 1,25 ctia hop chit X, duoc tao ra bang cach tao huyén phii dic hop chit X [154g,
duoge didu ché nhu mé ta cho vi du 28 (bing cach sir dung acryloyl clorua)] trong hén hop
gdm metanol (150ml) va nuée (600ml). Cho 10g hop chit X (Dang D) vao va khudy
huyén phu dic ndy & nhiét do trong phong trong thoi gian 4 ngdy. Sau do, chit ran thu
dugc dugc gom béng cach loc va rira bé“lng nuée va duge dé kho. Mau nhiéu xa bot tia X
cho dang E ciia hop chét X duoc thé hién trén Fig. 10. Biéu d6 nhiét DSC cta dang E ctia
hop chét X dugc thé hién trén Fig. 11 thé hién hién tugng ban dau véi khéi diém & 66,1°C
va mot dinh ¢ 77,2°C tiép d6 12 hién twong tiép v&i khoi diém & 93,6°C va mot dinh &
101,5°C tiép do 1a dudng thu nhiét néng chay sau d6 véi khoi diém ¢ 130,9°C va mot
dinh & 135,3°C. Phan tich nhiét trong cho théy su giam khéi luong vao khoang 4,7% cho
thdy danG duoc hydrat hoa tuong duong véi hydrat 1,25 hé s6 ty luong. (1,25 hydrat theo
1y thuyét = 4,3%). Biéu dd nhiét TGA dugc thé hién trén Fig. 12.

Dang th hinh F ctia hop chét X

Dang thu hinh F ctia hop chit X, dugc cho 13 dang hydrat hoa hé sb ty luong 0,25

cua hop chét X, duoc tao ra b'flng cach lz“'\y mot ph?m dang E cua hop chit X va 1am khé nd
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trong ndi chan khong, & nhiét do trong phong, dén khéi luong bn dinh. MAu nhiéu xa bot
tia X cho dang F cta hop chit X dugc thé hién trén Fig. 13. Biéu dd nhiét DSC cua dang
F cta hop chit X duoc thé hién trén Fig. 14 thé hién hién tugng ban du véi khoi diém &
80,9°C va mét dinh ¢ 92,8°C tiép d6 1a dudng thu nhiét néng chay sau d6 véi khéi didm &
130,7°C va mdt dinh ¢ 135,7°C. Phéan tich nhiét trong cho théy su giam khdi lugng vao
khoéng 0,7% cho thiy danG dugc hydrat hoa mot phan tuong duong v6i hydrat hé sO ty
luong 0,25. (0,25 hydrat theo ly thuyét = 0,89%). Biéu dd nhiét TGA dugc thé hién trén
Fig. 15.

Dang thu hinh K ctia hop chit X
Dang thu hinh ndy ciia hop chit X dugc tao ra theo phuong phép sau:

Cho tirng giot dung dich acryloyl clorua (0,026 lit), 318,48mmol) trong CH,Cl,
(290ml) trong thoi gian 25 phut vao huyén phu duge khudy ctia N-(2-
(dimetylamino)etyl)-5-metoxy-N'-metyl-N*-(4-(1-metyl-1 H-indol-3-yl)pyrimidin-2-
yl)benzen-1,2,4-triamin (129g, 289,52mmol) trong CH,Cl, (2,9 lit) ma dugc lam ngudi
xubng -5°C. Qua trinh bd sung 13 toa nhiét nhung hdn hop nay khong duge dé 4m nhiéu
hon 1°C trong qué trinh bd sung. Khudy hén hop thu dugc nay & nhiét d6 -5 °C trong thoi
gian 2 gi0. Sau do6, cho thém ting giot dung dich NaHCOj3 bdo hoa lanh (11) vao ddng
thoi gitt nhiét d6 thip hon -2°C. Sau d6, hdn hop nay 1am 4m dén nhiét 46 phong. Céc
pha dugc tach riéng, va dung dich hitu co thu dugce duge rira béng nudc (100ml) va nude
mubi bdo hoa (100ml). Dung dich ndy sau d6 dugc 1am khd (MgSO,) va cd trong chan
khong. Hoa tan phan con lai trong 5% CH3;0H trong CH,Cl, (60ml) va sau d6 loc. Tinh
ché dung dich da dugc loc niy bang FCC, véi rira gidi bing 5% CH;0H trong CH,Cl, va
céc phan doan sach dugc két hop va cb dic dé tao ra hop chét khoéng tinh khiét X dudi
dang gdm mau ndu (96g). Tinh ché thém bing HPLC didu ché khong ddi xtng tao ra miu
hop chit X ma dugce tao huyén phu trong CH;OH (50ml). Khong phai tat ca hop chit X s&
hda tan. Sau d6, cho thém nuée (250ml) vao va tao huyén phtt hdn hop thu duogc nay qua
dém bing cach khudy tir. Sau do, chét rén thu duge duge gom bang cach loc va 1am kho
trong ndi chin khong trong cubi tuan dé tao ra 16,2 g hop chét X & dang thu hinh duoc
x4c dinh trong ban mo ta nay la dang K. "H NMR: 2,20 (6H, s), 2,28 (2H, m), 2,71 (3H,
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s), 2,88 (2H, m), 3,85 (31, ), 3,90 3H, s), 5,76 (1H, d), 6,27 (1H, d), 6,43 (1H, m), 7,03
(1H, 5), 7,15 (1H, m), 7,22 (2H, m), 7,51 (1H, d), 7,87 (1H, s), 8,23 (1H, m), 8,33 (1H,
m), 8,68 (1H, s), 9,18 (1H, s), 10,16 (1H, s).

M3u nhidu xa bot tia X cho dang K ctia hop chat X duoc thé hién trén Fig. 16.
Biéu d6 nhiét DSC cua dang K ctia hop chit X dugc thé hién trén Fig. 17 thé hién dudng
thu nhiét néng chay véi khoi diém & 129,3°C va mdt dinh & 133,4°C.
‘Dang tht hinh A ciia mudi mesylat Y

Dang thu hinh A ctia mudi mesylat Y dugc diéu ché bang phuong phap duoc mb
ta trén day (Vi du 28A, Quy trinh 3). MAu nhiéu xa bot tia X cho dang A ctia mudi
mesylat Y duoc thé hién trén Fig. 18. Biéu db nhiét DSC ctia dang A ctia mudi mesylat Y
duoc thé hién trén Fig. 19 thé hién hién tuong ban dau véi khai diém & 28,1°C va mot
dinh & 62,2°C, tiép d6 1a dudng thu nhiét néng chay sau d6 véi khoi diém & 258,8°C va
mét dinh ¢ 262,0°C.

Dang tht hinh B ctia mubi mesylat Y

Dang thu Ahinh A cta mudi mesylat Y dugc diéu ché bang phuong phép duge mod
ta trén day (Vi du 28A, cac Quy trinh 1 va 2). MAu nhiéu xa bot tia X cho dang A cta
mudi mesylat Y duoc thé hién trén Fig. 20. Biéu d nhiét DSC cua dang A ctia mubi
mesylat Y duoc thé hién trén Fig. 21 thé hién duong thu nhiét néng chay véi khoi diém &
245,0°C va mét dinh & 246,5°C.
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YEU CAU BAO HQ

1. Hop chét dugc chon tir:

N-(2-[2-dimetylaminoetyl-metylamino]-5-{[4-(1H-indol-3-yl)pyrimidin-2-

yllamino}-4-metoxyphenyl)-prop-2-enamit:
H

va

N-(4-metoxy-5-{[{4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino } -2-[metyl-(2-

metylaminoetyl)amino Jphenyl)prop-2-enamit:

hodc mudi dugc dung cua nd.

2.Hop chit theo diém 1, trong d6 hop chit nay la: N-(2-[2-dimetylaminoetyl-
metylamino]-5-{[4-(1 H-indol-3-yl)pyrimidin-2-yl]amino }-4-metoxyphenyl)-prop-2-

enamit.

3. Hop chét theo diém 1, trong d6 hop chat nay 1a: N-(4-metoxy-5- {[4-(1-metylindol-3-
yDpyrimidin-2-ylJamino}-2-[metyl-(2-metylaminoetyl)amino Jphenyl)prop-2-enamit.
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4. Duoc phém, chtra hop chit hodc mubi duoc dung cda no, theo diém bAt ky trong s6

cac diém tir 1 dén 3, két hop véi chét pha loding hodc chat mang dugc dung.
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Fig. 1: Miu nhiéu xa bt tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-
(1-metylindol-3-yl)pyrimidin-2-yl]amino}phenyl)prop-2-enamit dang A
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Fig. 2: Biéu dd nhiét ciia phép do nhiét lwong bing tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
yllJamino}phenyl)prop-2-enamit dang A
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Fig. 3: Mau nhiéu xa bdt tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-
(1-metylindol-3-yl)pyrimidin-2-yl]Jamino}phenyl)prop-2-enamit dang B
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Fig. 4: Biéu dd nhiét ciia phép do nhiét lwgng bing tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
yllamino}phenyl)prop-2-enamit dang B
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Fig. 5: MAu nhiéu xa bét tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-
(1-metylindol-3-yl)pyrimidin-2-yl]amino}phenyl)prop-2-enamit dang C
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Fig. 6: Biéu dd nhiét ciia phép do nhiét hrong bing tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
yl]amino}phenyl)prop-2-enamit dang C

0,5
’ g\;/‘“‘*\
0,0- \\\
i \\‘4 / \\‘/—\\\\
2| 0,5 \ | T
2 \
e %
ED '1 ,0 ‘1
5 %
= s
|
-1,5- ‘=
| |
v
-2,0 S — : — —
Exo Up 0 50 1 OO 1 50 200 250 Universal v&§AQAQnsimmsenas
Nhiét d (°C)

-201-



25620

Fig. 7: MAiu nhiéu xa bt tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-
(1-metylindol-3-yl)pyrimidin-2-ylJamino}phenyl)prop-2-enamit dang D (Monohydrat)
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Fig. 8: Biéu db nhiét ciia phép do nhiét lwgng bing tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
yllamino}phenyl)prop-2-enamit dang D (Monohydrat)
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Fig. 9: Biéu d nhiét TGA ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-
metylindol-3-yl)pyrimidin-2-yljJamino}phenyl)prop-2-enamit dang D (Monohydrat)
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Fig. 10: Maiu nhiéu xa bjt tia X citia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-
{[4-(1-metylindol-3-yl)pyrimidin-2-yl]Jamino}phenyl)prop-2-enamit dang E (dang dwgc
hydrat héa)
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Fig. 11: Biéu dd nhiét ciia phép do nhiét hrong bang tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
yllamino}phenyl)prop-2-enamit dang E (dang dwgc hydrat héa)
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Fig. 12: Biéu d0 nhiét TGA ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-
metylindol-3-yl)pyrimidin-2-yl]amino}phenyl)prop-2-enamit dang E (dang dwgc hydrat
hoa)
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Fig. 13: MAu nhiéu xa bjt tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-
{[4-(1-metylindol-3-yl)pyrimidin-2-yljJamino}phenyl)prop-2-enamit dang F (dang dwgc

hydrat héa)
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Fig. 14: Biéu dd nhiét ciia phép do nhiét hrgng bang tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
yl]amino}phenyl)prop-2-enamit dang F (dang dwgc hydrat héa)
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Fig. 15: Biéu do nhiét TGA ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-
metylindol-3-yl)pyrimidin-2-yl]amino}phenyl)prop-2-enamit dang F (dang dwgc hydrat
héa)
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Fig. 16: Miu nhiéu xa bdt tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-
{[4-(1-metylindol-3-yl)pyrimidin-2-yl]amino}phenyl)prop-2-enamit dang K
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Fig. 17: Biéu d6 nhiét ciia phép do nhiét lwong bing tia quét vi phan DSC ciia N-2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
ylJamino}phenyl)prop-2-enamit dang K
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Fig. 18: MAu nhiéu xa bdt tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-
{[4-(1-metylindol-3-yl)pyrimidin-2-yl]amino}phenyl)prop-2-enamit mudi mesylat dang A
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Fig. 19: Biéu dd nhiét ciia phép do nhiét lirgng bing tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl—metylamino}-4-metoxy-5-{[4-('1-metylindol-3-yl)pyrimidin-2-
ylJamino}phenyl)prop-2-enamit muoi mesylat - dang A
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Fig. 20: MAu nhiéu xa bt tia X ciia N-(2-{2-dimetylaminoetyl-metylamino}-4-metoxy-5-
{[4-(1-metylindol-3-yl)pyrimidin-2-ylJamino}phenyl)prop-2-enamit muoi mesylat - dang B
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Fig. 21: Biéu do nhiét ciia phép do nhiét lrgng bing tia quét vi phan DSC ciia N-(2-{2-
dimetylaminoetyl-metylamino}-4-metoxy-5-{[4-(1-metylindol-3-yl)pyrimidin-2-
yl]amino}phenyl)prop-2-enamit muoi mesylat - dang B
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