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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén hop chét thieno[3,2-d]-pyrimidin va mudi dugc dung
clia no6, ¢6 hoat tinh tc ché protein kinaza, va duoc pham chita né 1am hoat chat dé
phong va didu tri cac bénh gy ra do su sinh trudng té bao bit thudng bang cach tc
ché céc protein kinaza nay. Sang ché con dé cap dén phuong phap diéu ché hop chét

nay.

Tinh trang ky thuit ctia sing ché

Protein kinaza 13 enzym dong vai tro then chét trong viéc diéu phdi qua trinh
truyén tin hiéu théng qua sy phosphoryl héa nhém hydroxyl c6 mit trén gbc tyrosin,
serin hodc threonin, va do do, co6 lién quan mét thiét dén viéc didu hoa su sinh trudng,
biét héa, ting sinh, v.v. cta té bao.

Nhu da biét, su cin bang giita “trang thai bat” va “trang thai tit” cta con
dudng tin hiéu nodi bao 1a thiét yéu dé duy tri tinh trang ndi can bang cta té bao. Khi
con dudng tin hidu ndi bao binh thuong, vi du cha yéu tiép dién & “trang thai bat”
cua cac tin hiéu ndi bao, bi gian doan do su biéu hién qud muc hodc dot bién clia
protein kinaza cu thé, thi c6 thé dan dén su bung phat cac bénh khic nhau nhu bénh
ung thu, bénh viém, bénh chuyén hoa va bénh ndo. Udc tinh ring bd gen clia ngudi
chta 518 protein kinaza, chiém x4p xi 1,7% toan bd gen ngudi [Manning et al.,
Science, 298,(2002), 1912]; va cac protein kinaza co thé duoc chia thanh tyrosin
protein kinaza (bang hodc 16n hon 90 loai) va serin/threonin protein kinaza. Cac
tyrosin protein kinaza cé thé dwoc chia thanh tyrosin kinaza thu thé bao gém 58
kinaza riéng biét c6 thé con duoc phan loai tiép thanh 20 tiéu loai, va tyrosin kinaza
té bao chit/khong phai thu thé bao gdm 32 kinaza riéng biét c¢6 thé con duoc phan
loai tiép thanh 10 tiéu loai. Tyrosin kinaza thu thé c6 mién kinaza trén bé mat, noi n6
6 thé gén vé6i yéu t6 sinh trudng, va vi tri hoat dong noi dién ra sy phosphoryl hoa
cta gbe tyrosin. Viée gén két cua yéu td sinh trudng véi mién ngoai bio cua thu thé
nay c6 thé lam cho tyrosin kinaza thu thé tao thanh polyme, diéu nay c6 thé din dén
su tu phosphoryl hoa ctia cac gbc tyrosin cu thé trong mién té bao chat. Piéu nay c6

thé kich hoat mét loat bién ¢b thdng qua su phosphoryl héa céc protein ndi bao, ma
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cubi cing 14 dan truyén tin hiéu ngoai bao dén nhén, tir d6 giy ra sw phién ma va
tdng hop cac gen khac nhau cé lién quan dén su sinh trudng, biét héa, ting sinh té
bao va cac qua trinh tuong tu.

Trong sb cac kinaza té bao chét khac nhau, RAF 1a mot trong céc kinaza
tham gia vao con dudng protein kinaza dugc hoat hdéa bodi tdc nhan phan bao
(mitogen-activated protein kinase - MAPK) Ras-RAF-MEK-ERK thang, duoc kich
hoat bdi protein kinaza thu thé, protein kinaza thu thé nay dugc hoat hoa bai yéu td
sinh trudng [Solit, D. B. et al., Nature, 439,(2006), 358]. Hién nay, da biét ba loai
chét ddng dang ctia chung d6 14 A-RAF, B-RAF va C-RAF (RAF-1) [Jansen HW, et
al., EMBO J, 2, (1983), 1969; Marais R. et al., Cancer Surv, 27,(1996), 101]. Do
quan sat thiy su hoat hoa bét thuong trong con dudong MAPK & khoang 30% mé ung
thu ciia ngudi va xac nhan dugce cac dot bién gen cuia B-RAF va C-RAF thé hién su
hoat héa sai 1éch trong cac mé ung thu, nén phai thira nhan 13 RAF dong vai tro rat
quan trong trong con duong MAPK cua cac mo ung thu.

Do d6, cac phuong phép str dung hop chat c6 tac dung trc ché hoat dong bat
thuong ctia RAF kinaza da duoc goi y dé diéu tri bénh ung thu. Vi vay, nhiéu RAF
va chit tc ché RAF kinaza cai bién hién dang dugc nghién ctru hodc thir nghi€ém lam
sang. Vi du vé cac chit tc ché RAF kinaza ndy bao gdém: sorafenib (Nexavar®,
Bayer) duoc st dung dé diéu tri bénh ung thu gan, vemurafenib (PLX-4032,
RG7204, Roche) gan ddy da dugc phé chuan dé diéu tri u melanin; va céc vi du vé
cac chét hién dang dugc thir nghiém trong céc thir nghiém 1am sang bao gdm:
regorafenib va RDEA119 cua Bayer, RAF265 ctia Novartis, E3810 ciia Advan Chem,
DCC2036 cua Deciphera Pharma., CKI-27 cua Chugai Pharma., RO-5126766 cua
Roche, v.v..

Tuy nhién, hiéu luc cta cic duge chit nay bi nghi ngd khi ding trong thoi
gian dai mic du biéu hién ban diu ctia ching 13 tdt, do quan st thdy tinh khéang
thudc & mot s6 bénh nhan khoang 7 thang sau khi ding thudc¢ 14n dau.

Di c6 gia thiét rang su thoai héa nay ¢ thé do tinh khang thudc ctia chét tc
ché B-RAF, giy ra do su hoat hoa bit thuong con dudng MAPK do cic thay ddi
trong RAF, sy hoat hoa hé théng tin hiéu bd sung trong sb cac chét déng dang RAF
khac nhau, hodc su hoat héa cta cac kinaza thu thé khac nhau khong phai MAPK

nhu 1a két qua cua su hoat hda cua cac con duong Ras khac nhau, protein then chdt
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duoc stir dung trong dot truyén tin hidu bao gdm cac tiéu loai K-Ras, N-Ras va H-Ras.

Mot trong sb cac con dudng tin hiéu ma RAF kinaza khong c6 lién quan 14
C-FMS (sacom McDonough té bao loai méo), con dugc goi 1a thu thé yéu t6 kich
thich khuén lac-1 (colony-stimulating factor-1 receptor - CSF-1R), 12 thanh vién ctia
ho céc gen dugc phéan 1dp ban dau tir ching Susan McDonough ctia virut sacom ctia
loai méo. FMS 12 thu thé cua yéu t6 kich thich khuén lac-dai thuc bao (macrophage-
colony-stimulating factor - M-CSF) dugc mi héa béi tién gen sinh ung thu C-FMS,
thuoc RTK nhém III cing véi Kit, Flt-3 va PDGFR. Pi ¢ bdo cdo ring tyrosin
kinaza FMS ¢6 lién quan dén su di cin bénh ung thu.

Mot vi du khac 1a protein tyrosin kinaza thu thé duogc goi la thy thé mién
discoidin (discoidin domain receptor - DDR), l1a phan ho cua tyrosin kinaza thu thé
chtra mién ngoai bao lién quan dén lectin discoidin. Trong trudng hop dong vat 1a
nguoi, cé hai loai protein DDR, loai DDRI1 va loai DDR2, ¢6 trinh ty axit amin
tuong tu va duoc ma hoa bdi cac gen khic nhau. D3 cé bdo cdo rang cic protein
DDR c¢6 thé ¢6 lién quan dén qua trinh phét trién va di can ung thu. Ngoai ra, quan
sat thdy biéu hién didu chinh tang ctia DDR trong mét sb té bao khdi u, cling véi bao
cdo rang biéu hién diéu chinh ting cia DDR lam ting biéu hién ctia MMP-1 va
MMP-2, 14 c4c enzym c6 lién quan dén su phét trién bénh ung thu. T d6, nguoi ta
cho ré'lng viéc tic ché cac kinaza nay co thé tao ra dugc tac dung tri liéu chéng lai cac
loai bénh ung thu khac nhau. Vi vdy, hop chét c6 hoat tinh (rc ché khong chi RAF,
ma con cad FMS, DDR1 va DDR2 kinaza c6 thé 14 hitu ich hon trong viéc diéu tri cac
bénh ung thu khac nhau ké& ca bénh ung thu khang thudc, so v&i chét e ché RAF

kinaza thong thuong.

Ban chit ky thuit ciia sang ché

Vén dé can giai quyét boi sang ché

Do dé, muc dich cta sang ché 1a d& xudt hop chat va duge pham chitra hop
chit nay dé phong hoic diéu tri bénh ung thu khé chita nhu bénh ung thu khéng
thubc nho e ché khong chi RAF, 1a chat diéu hoa su sinh trudng, biét hoa va ting

sinh t& bao then chdt, ma con e ché ca FMS, DDR1 va DDR2 kinaza.
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Céc cach giai quyét van dé
Theo mot khia canh cua sang ché, sang ché d& xuét hop chét thieno[3,2-
d]pyrimidin ¢6 cong thic (I) hodc mudi duge dung ctia nd, ¢ hoat tinh @c ché dbi

v6i RAF, FMS, DDR1 va DDR2 kinaza:

// ——
{
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S x
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trong do,

A 14 hydro, Cy4alkyl, C;¢xycloalkyl, heteroxycloalkyl cé 3 dén 6 canh, Cg o
aryl hodc heteroaryl c6 5 dén 10 canh, trong d6 aryl hodc heteroaryl nay tiy ¥ dugc
khtr hodc duge thé boi hydro;

Wla 0, S, S(0), S(O),, NH, -NHNH- hodc heteroxycloalkyl c6 3 dén 6 canh;

X va'Y doc lap vdi nhau la CH hodc N;

Z 1a hydro, Cy alkyl hodc NR’R*, trong d6 R’ va R* nay doc 1ap v6i nhau 1a
hydro, Cy¢ alkyl hoac -(CH;)g-B-, B la NRR®, C4 alkoxy, Cj.¢ xycloalkyl hoac
heteroxycloalkyl c6 3 dén 6 canh;

R'1a hydro, halogen, C,;alkyl hodc Cy_;alkoxy, trong dé alkyl hoac alkoxy nay
khong dugc thé hodc dugc thé bai mot hodc nhiéu nguyén tir halogen;

R’ 1a hydro, halogen, -CF3, -NO,, -OH, -CN, C,¢alkoxy, C,¢alkyl, C,.4alkenyl,
C,4 alkynyl, -NR'R®, -NHSO,R’, -SO,R'?, -C(O)R", -NHC(0)R"*, -NHC(O)OR ",
-S(0)R", Cy4xycloalkyl, heteroxycloalkyl ¢6 3 dén 6 canh, Cq._garyl, Ce.joaryloxy,
heteroaryl ¢6 5 dén 10 canh hodc heteroaryloxy c¢6 5 dén 10 canh, trong do R” nay
duge nbi véi A qua -(CH,)p- hodc duoc thé boi Cyy alkyl, C,alkyl, C4
alkylcarbonyl hoic mot hodc nhiéu nguyén tir halogen, '

R’ R® R7 R® R’ R R', R"™, R" vaR"™ doc 1ap vdi nhau 14 hydro, -NH,, C
alkyl, Ci alkoxy, Cs.4 xycloalkyl hodc heteroxycloalkyl c6 3 dén 6 canh, alkyl,
alkoxy, xycloalkyl hoac heteroxycloalkyl nay khong duoc thé hodc dugc thé boi mot
hodc nhiéu nguyén tir halogen;

q 12 s6 nguyén nim trong khoang tir 0 dén 3;
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p 12 s6 nguyén nam trong khoang tir 0 dén 3;
m 12 sb nguyén nam trong khoang tir 0 dén 5;
n 1 s6 nguyén nam trong khoang tir 0 dén 2; va
khi A 14 hydro, thi m bang 0.
Theo mdt khia canh khac, sdng ché @& xuat duogc phém chtra hop chat duge
chon tir nhém bao gdm hop chét thieno[3,2-d]pyrimidin c¢6 cong thirc (I), mudi duoc
dung, chét ddng phan 1ap thé, hydrat va solvat ctia n 1am hoat chit dé phong hodc

didu tri cac bénh gy ra do su hoat ha bat thuong ciia protein kinaza.

Hiéu qué cua sang ché

Dugc phim chira hop chit dugc chon tir nhém bao gém hop chét thieno[3,2-
d]pyrimidin ¢6 cong thire (I), mudi duoc dung, chit ddng phan 1ap thé, hydrat va
solvat cuia n6 theo sang ché 1a hiéu qua dé phong hoic diéu tri cac bénh sinh trudng

té bao bat thuong gay ra do su hoat hoa bat thudng ctia protein kinaza.

MO ta chi tiét cac phwong an thwe hién sang ché

Thuat ngit ‘halogen’ dugc st dung trong ban mo ta nay dé chi flo, clo, brom
hoic iot, trir khi c6 chi dan khac.

Thuét ngit ‘alkyl’ duoc st dung trong ban mo ta nay dé chi goc hydrocacbon
mach thing, hodc mach nhanh, trir khi c6 chi dan khéc. ‘

Thuét ngit ‘xycloalkyl’ dugc sir dung trong ban md ta nay dé chi alkyl vong,
vi du, xyclopropyl, trir khi c6 chi dan khAc.

Thuét ngit ‘aryl’ dugc st dung trong ban mo ta nay dé chi nhém thom cé mot
vong hodc hai vong, vi du, phenyl va naphtyl, trir khi ¢6 chi dan khac. |

Thuéat ngtr ‘heteroxycloalkyl’” dugc st dung trong ban mo ta nay dé chi alkyl
vong, vi dy, alkyl mdt vong hodc hai vong, chtra mot hodc nhiéu nguyén tir khac loai,
" t6t hon 1a tir mot dén bdn nguyén tir khac loai, dugc chon tir O, N va S, trir khi ¢6 chi
din khéc. Vi du vé& monoheteroxycloalkyl bao gdém piperidinyl, morpholinyl,
thiamorpholinyl, pyrolidinyl, imidazolidinyl, tetrahydrofuranyl, piperazinyl va céac
nhom tuong tu cia ching, nhung khong bi gidi han ¢ cdc nhoém nay.

Thuét ngit ‘heteroaryl’ dugc sir dung trong ban md ta nay dé chi nhom thom,

vi du, nhom cé mot vong hodc hai vong, chtra tir mot dén bon nguyeén tir khac loai
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duogc chon tir O, N va S, va mot hodc nhiéu nguyén tir cacbon trén vong cé thé duoc
thé boi C=0, trir khi ¢6 chi din khac. Vi du vé heteroaryl mot vong bao gdm
thiazolyl, oxazolyl, thiophenyl, furanyl, pyrolyl, imidazolyl, isooxazolyl, pyrazolyl,
triazolyl, thiadiazolyl, tetrazolyl, oxadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl va cac nhom tuong tu ctia chiing, nhung khong bi gidi han ¢ cac nhom nay.
Vi du vé heteroaryl hai vong bao gdm indolyl, benzothiophenyl, benzofuranyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzthiazolyl, benzthiadiazolyl,
benztriazolyl, quinolinyl, isoquinolinyl, furinyl, furopyridinyl, oxocromen,
dioxoisoindolin va cac nhom tuong tu cia chung, nhung khong bi gidi han & céac
nhom nay.

Hop chit theo sang ché ciing ¢6 thé & dang mudi duge dung. Mudi nay c6 thé
12 mubi cong axit khong doc dugc dung chira anion, nhung khong bi gidi han & mubi
nay. Vi duy, mudi nay co thé bao gém mudi cong axit dugc tao ra bdi cac axit vo co
nhu axit clohydric, axit sulfuric, axit nitric, axit phosphoric, axit bromhydric, axit
hydriodic, va cac axit khac; cac axit carbonic hitu co nhu axit tartaric, axit formic,
axit xitric, axit axetic, axit tricloaxetic, axit trifloaxetic, axit gluconic, axit benzoic,
axit lactic, axit fumaric, axit maleic, va cac axit khac; va cac axit sulfonic nhu axit
metansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit naphtalensulfonic, va
cac axit khac. Trong s6 chung, cac mudi cdng axit dugc tao ra boi axit sulfuric, axit
metansulfonic hodc axit hydrohalogenic, va céac axit khac 1a dugc uu tién.

Ngoai ra, hop chit theo sang ché ¢6 thé c6 tim cacbon khong ddi ximg, va do
do, c6 thé & dang chét ddng phan R hodc S, hop chit raxemic, hdn hop khong ddi
quang, hodc chit ddng phan khong dbi quang riéng &, toan bd céc chit ddng phan va
hdn hop nay duge bao gdm trong pham vi clia sang ché nay. -

Ngoai ra, cac solvat va hydrat ctia hop chét c¢6 cong thire (I) duge bao gdm

trong pham vi ciia sdng ché nay.

Theo mdt phuong an thuc hién uu tién, sang ché dé xuat hop chat thieno[3,2-
d]pyrimidin c6 cong thuc (I),

trong do:

A la aryl hodc heteroaryl;

W 1a NH;
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7 A NR°R;
X la CH; va
Y 1aN.

Hop chét thieno[3,2-d]pyrimidin dugc uu tién theo sang ché dugc minh hoa
thém dudi ddy. Ngoai cac din xuét, cdc mubi duoc dung, chit déng phan, hydrat

hoac solvat cua no cling c6 thé dugc st dung.

1)  4-amino-N-(1-((4-clophenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit;

2) 4-amino-N-(6-metyl-1-((3-(triflometyl)phenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

3) N-(1-((4-clophenyl)amino)-6-metylisoquinolin-5-yl)-4-
(xyclopropylamino)thieno[3,2-d]|pyrimidin-7-carboxamit;

4) 4-(xyclopropylamino)-N-(6-metyl-1-((3-(triflometyl)phenyl)-
amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

35) 4-amino-N-(6-metyl-1-((3-(4-metyl-1H-imidazol-1-yl)-5-
(triflometyl)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

6) 4-(xyclopropylamino)-N-(6-metyl-1-((3-(4-metyl-1H-imidazol-1-
yl)-5-(triflometyl)phenyl)amino)isoquinolin-5-yl)thieno[ 3,2-d|pyrimidin-7-
| carboxamit; |

7 4-amino-N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3-(triflometyl)-
phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

8) 4-(xyclopropylamino)-N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3-
(triflometyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-
carboxamit;

9) N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3-(triflometyl)phenyl)-
amino)-6-metylisoquinolin-5-yl)-4-(metylamino)thieno|[3,2-d]pyrimidin-7-
carboxamit;

10) 4-amino-N-(1-((4-(4-etylpiperazin-1-yl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

11) 4-amino-N-(1-((4-((4-etylpiperazin-1-yl)metyl)phenyl)amino)-6-
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metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

12) 4-amino-N-(6-metyl-1-((3-(triflometyl)phenyl)amino)isoquinolin-5-
yD)thieno[3,2-d]|pyrimidin-7-carboxamit;

13) 4-amino-N-(1-((4-clo-3-(triflometyl)phenyl)amino)-6-metyliso-
quinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

14) 4-amino-N-(1-((2-metoxy-5-(triflometyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

15) 4-amino-N-(6-metyl-1-((4-(triflometyl)phenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

16) 4-amino-N-(1-((4-metoxyphenyl)amino)-6-metylisoquinolin-5-
yl)thieno|[3,2-d]pyrimidin-7-carboxamit;

17) 4-amino-N-(6-metyl-1-(p-tolylamino)isoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit;

18) 4-amino-N-(1-((4-isopropylphenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

19) 4-amino-N-(1-((5-(t-butyl)isoxazol-3-yl)amino)-6-metylisoquinolin-
5-ylthieno[3,2-d]pyrimidin-7-carboxamit;

20) 4-amino-N-(1-((4-flophenyl)amino)-6-metylisoquinolin-5-
yD)thieno[3,2-d]pyrimidin-7-carboxamit;

21) 4-amino-N-(6-metyl-1-(thiazol-2-ylamino)isoquinolin-5-
yD)thieno[3,2-d]pyrimidin-7-carboxamit;

22) 4-amino-N-(1-((4-xyanophenyl)amino)-6-metylisoquinolin-5-
yD)thieno[3,2-d]pyrimidin-7-carboxamit;

23) 4-amino-N-(6-metyl-1-(quinolin-5-ylamino)isoquinolin-5-
yl)thieno|3,2-d]pyrimidin-7-carboxamit;

24) 4-amino-N-(1-((4-etoxyphenyl)amino)-6-metylisoquinolin-5-
yl)thieno|3,2-d]pyrimidin-7-carboxamit; '

25) 4-amino-N-(6-metyl-1-((4-phenoxyphenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

26) 4-amino-N-(1-((4-hydroxyphenyl)amino)-6-metylisoquinolin-5-
yD)thieno[3,2-d]pyrimidin-7-carboxamit;

27) 4-amino-N-(1-((4-isopropoxyphenyl)amino)-6-metylisoquinolin-5-
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yD)thieno|[3,2-d]pyrimidin-7-carboxamit;

28) 4-amino-N-(1-((4-(dimetylamino)-6-metylisoquinolin-5-
yD)thieno[3,2-d]pyrimidin-7-carboxamit;

29) 4-amino-N-(1-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

30) 4-amino-N-(1-((3,4-dimetoxyphenyl)amino)-6-metylisoquinolin-5-
yD)thieno[3,2-d]pyrimidin-7-carboxamit;

31) 4-amino-N-(1-((3-flo-4-metoxyphenyl)amino)-6-metylisoquinolin-
5-yl)thieno|[3,2-d]pyrimidin-7-carboxamit;

32) 4-amino-N-(6-metyl-1-((3,4,5-trimetoxyphenyl)amino)isoquinolin-
S-ylthieno|[3,2-d]pyrimidin-7-carboxamit;

33) 4-amino-N-(6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-
carboxamit;

34) 4-amino-N-(1-(benzo[d][1,3]dioxol-5-ylamino)-6-metylisoquinolin-
5-ylthieno[3,2-d]pyrimidin-7-carboxamit;

35) 4-amino-N-(6-metyl-1-((5,6,7,8-tetrahydronaphtalen-2-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

36) 4-amino-N-(4-((4-clophenyl)amino)-7-metylquinazolin-8-
yD)thieno[3,2-d]pyrimidin-7-carboxamit;

37) 4-(xyclopropylamino)-N-(1-((4-metoxyphenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

38) 4-amino-N-(1-((3-clophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

39) 4-amino-N-(1-((3-bromophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

40) 4-amino-N-(1-((2,4-diclophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

41) 4-amino-N-(1-((3,4-diclophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

42) 4-amino-N-(1-((3,5-diclophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

43) 4-amino-N-(6-metyl-1-((3,4,5-triclophenyl)amino)isoquinolin-5-
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yl)thieno[3,2-d]pyrimidin-7-carboxamit;

44) 4-amino-N-(1-((4-clo-3-metoxyphenyl)amino)-6-metylisoquinolin-
5-ylthieno[3,2-d]pyrimidin-7-carboxamit;

45) 4-amino-N-(1-benzylamino-6-metylisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit;

46) 4-amino-N-(6-metyl-1-phenoxyisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit;

47) 4-amino-N-(6-metyl-1-((4-morpholinophenyl)amino)isoquinolin-5-
yl)thieno|[3,2-d]pyrimidin-7-carboxamit;

48) N-(1-((4-(1H-pyrol-1 -yl)phenyl)amino)-6-mefylisoquinolin-S -yl)-4-
aminothieno|3,2-d]pyrimidin-7-carboxamit;

49) 4-amino-N-(6-metyl-1-(pyrimidin-4-ylamino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

50) 4-amino-N-(1-((4-(diflometoxy)phenyl)amino)-6-metylisoquinolin-
5-yDthieno[3,2-d]pyrimidin-7-carboxamit;

51) 4-amino-N-(6-metyl-1-((4-(triflometoxy)phenyl)amino)isoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

52) 4-amino-N-(1-((4-clophenyl)amino)isoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit;

53)  4-amino-N-(5-((4-clophenyl)amino)naphtalen-1-yl)thieno[3,2-
d]pyrimidin-7-carboxamit;

54) 4-amino-N-(1-((4-etynylphenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

S5) 4-amino-N-(1-(isopropylamino)-6-metylisoquinolin-5-yl)thieno[3,2
d]pyrimidin-7-carboxamit;

56) 4-amino-N-(1-(indolin-6-ylamino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

57) 4-amino-N-(1-((4-(flometoxy)phenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

58) N-(1-(4-clophenylamino)-6-metylisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit;

59) 4-amino-N-(1-((4-clo-3-((dimetylamino)metyl)phenyl)amino)-6-
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metylisoquinolin-5-yl)thieno[3,2-d]|pyrimidin-7-carboxamit;

60) 4-amino-N-(1-((4-clo-3-(pyrolidin- I-ylmetyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

61) 4-amino-N-(1-((4-clo-3-((dietylamino)metyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]|pyrimidin-7-carboxamit;

62) 4-amino-N-(1-((1,4-dietyl-1,2,3,4-tetrahydroquinoxalin-6-
yl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

63) 4-amino-N-(1-((4-clo-3-(piperidin-1-ylmetyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

64) 4-amino-N-(1-((4-clo-3-(morpholinometyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

65) 4-amino-N-(1-((4-clo-3-((4-metylpiperazin-1-
yl)metyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-
carboxamit;

66) 4-amino-N-(1-((4-clo-3-((diisopropylamino)metyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]|pyrimidin-7-carboxamit;

67) 4-amino-N-(6-metyl-1-((3-(metylsulfonamido)phenyl)amino)-
isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

68) tert-butyl 4-(5-((5-(4-aminothieno[3,2-d]pyrimidin-7-carboxamido)-
6-metylisoquinolin-1-yl)amino)-2-clobenzyl)piperazin-1-carboxylat;

69) 4-amino-N-(1-((4-clo-3-(piperazin-1-ylmetyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

70) 4-amino-N-(1-((3-clo-4-metoxyphenyl)amino)-6-metylisoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

71) 4-amino-N-(1-((3-(dimetylcarbamoyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

72) 4-amino-N-(6-metyl-1-((3-(metylcarbamoyl)phenyl)amino)iso-
quinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

73) 4-amino-N-(1-((4-clo-2-flophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

74) 4-amino-N-(1-((4-bromo-2-flophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;
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75) 4-amino-N-(1-((4-metoxybenzyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;
76) 4-amino-N-(1-((4-clobenzyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;
77) 4-amino-N-(1-(2-(4-clophenyl)hydrazinyl)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;
78) 4-amino-N-(1-((3-((dimetylamino)metyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
79) 4-amino-N-(6-metyl-1-((4-oxo0-4H-cromen-6-yl)amino)isoquinolin-
5-yDthieno[ 3,2-d|pyrimidin-7-carboxamit;
80) N-(1-((3-axetylphenyl)amino)-6-metylisoquinolin-5-yl)-4-
aminothieno|[3,2-d]pyrimidin-7-carboxamit;
81) 4-amino-N-(1-((4-(2-metoxyetoxy)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
82) 4-amino-N-(6-metyl-1-((3-(triflometoxy)phenyl)amino)isoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
83) N-(1-((4-axetylphenyl)amino)-6-metylisoquinolin-5-yl)-4-
aminothieno|3,2-d]pyrimidin-7-carboxamit;
84) 4-amino-N-(6-metyl-1-((4-(metylsulfonamido)phenyl)amino)-
isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
85) 4-amino-N-(6-metyl-1-((3-
(metylsulfonyl)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
86) 4-amino-N-(1-((4-clo-3-(metoxymetyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
87) 4-amino-N-(1-((4-metoxy-3-(metylsulfonamido)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
88) 4-amino-N-(1-((4-clo-3-(metylsulfonamido)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;
89) 4-amino-N-(1-((6-clopyridin-3-yl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;
90) 4-amino-N-(1-((2-clopyridin-4-yl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;
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91) 4-amino-N-(6-metyl(4-(metylsulfonamidometyl)phenyl)amino)-
isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

92) 4-amino-N-(6-metyl-1-((3-(metylsulfonamidometyl)phenyl)-
amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

93) 4-amino-N-(1-((4-clo-3-flophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

94) 4-amino-N-(1-((3-bromo-4-clophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d|pyrimidin-7-carboxamit;

95) 4-amino-N-(1-((4-(dimetylcarbamoyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]|pyrimidin-7-carboxamit;

96) N-(1-((3-axetamidophenyl)amino)-6-metylisoquinolin-5-yl)-4-
aminothieno[3,2-d]pyrimidin-7-carboxamit;

97) 4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-6-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

98) 4-amino-N-(6-metyl-1-((4-(metylsulfinyl)phenyl)amino)isoquinolin-
5-yDthieno|3,2-d]pyrimidin-7-carboxamit;

99) 4-amino-N-(6-metyl-1-((2-metyl-1,3-dioxoisoindolin-5-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

100) 4-amino-N-(1-((6-metoxypyridin-3-yl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d|pyrimidin-7-carboxamit;

101) 4-amino-N-(6-metyl-1-((3-(2,2,2-trifloaxetyl)phenyl)amino)-
isoquinolin-5-yl)thieno[3,2-d|pyrimidin-7-carboxamit;

102) 4-amino-N-(6-metyl-1-((4-propionylphenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

103) 4-amino-N-(1-((4-hexanoylphenyl)amino)-6-metylisoquinolin-
yl)thieno[3,2-d]|pyrimidin-7-carboxamit;

104) N-(1-((1-axetyl-1H-indazol-6-yl)amino)-6-metylisoquinolin-5-yl)-4-
aminothieno[3,2-d]pyrimidin-7-carboxamit;

105) 4-amino-N-(1-((3-clo-4-flophenyl)amino)-6-metylisoquinolin-5-
yDthieno[3,2-d]pyrimidin-7-carboxamit;

106) 4-amino-N-(6-metyl-1-((5-o0x0-5,6,7,8-tetrahydronaphtalen-2-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]|pyrimidin-7-carboxamit;
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107) 4-amino-N-(6-metyl-1-((2-metyl-2H-indazol-6-yl)amino)iso-
quinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

108) metyl 4-((5-(4-aminothieno[ 3,2-d]pyrimidin-7-carboxamido)-6-
metylisoquinolin-1-yl)amino)benzoat;

109) 4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-5-yl)amino)iso-
quinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

110) 4-amino-N-(6-metyl-1-((2-metyl-2H-indazol-5-yl)amino)iso-
quinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

111) 4-amino-N-(6-metyl-1-((6-metylpyridin-3-yl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

112) 4-amino-N-(6-metyl-1-((1-metyl-1H-indol-6-yl)amino)isoquinolin-
5-yDthieno[3,2-d]|pyrimidin-7-carboxamit;

113) tert-butyl  6-((5-(4-aminothieno[3,2-d|pyrimidin-7-carboxamido)-6-
metylisoquinolin-1-yl)amino)-1H-indazol-1-carboxylat;

114) N-(1-((1H-indazol-6-yl)amino)-6-metylisoquinolin-5-yl)-4-
aminothieno[3,2-d]pyrimidin-7-carboxamit hydroclorua;

115) 4-amino-N-(1-((5-clo-2-flophenyl)amino)-6-metylisoquinolin-5-
yDthieno[3,2-d]pyrimidin-7-carboxamit;

116) 4-amino-N-(1-((3-clo-2-flophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit; v

117) 4-amino-N-(1-((3-flo-4-(4-metylpiperazin- 1 -yl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

118) 4-amino-N-(1-((3-clo-1-metyl-1H-indazol-6-yl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

119) 4-amino-N-(6-metyl-1-((4-(prop-2-yn-1-yloxy)phenyl)amino)-
isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

120) 4-amino-N-(1-((2-metoxy-4-morpholinophenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit;

121) 4-amino-N-(1-(benzo[d]thiazol-6-ylamino)-6-metylisoquinolin-5-
yl)thieno|3,2-d]pyrimidin-7-carboxamit;

122) N-(1-((1H-indazol-5-yl)amino)-6-metylisoquinolin-5-yl)-4-

aminothieno|[3,2-d]pyrimidin-7-carboxamit;
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123) 4-amino-N-(1-((3-clo-2,4-diflophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit;

124) 4-amino-N-(1-((3-(dimetylamino)propyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit; va

125)  4-amino-N-(6-metyl-1-(piperidin-1-yl)isoquinolin-5-yl)thieno([3,2-

d]pyrimidin-7-carboxamit.

Céc dan xudt cua sang ché c¢6 thé dugc diéu ché thong qua so dd phan tmg 3
bing cach sir dung cdc san phim trung gian thu dugc trong so do phan tng 1 va so
dd phan ung 2 duogc thé hién dudi day, hodc cac san phdm trung gian c6 trén thi
trudng tuong ung. Ngodi ra, viéc phéan tich khdi luong cua hop chat thieno[3,2-
d]pyrimidin thu dugc ¢ thé duge thuc hién bang cach sit dung MicroMass zZQ™
(Waters.)

Dugc phim chita hoat chét 13 hop chat thieno[3,2-d]pyrimidin hodc cac mudi,
chét ddng phan, hydrat hodc solvat cia n6 c¢6 thé duge sir dung dé phong hoic diéu
tri cdc bénh sinh trudng t& bao bat thudng gy ra do su hoat hoa bat thuong cta
protein kinaza.

Vi du vé cac protein kinaza bao gém ALK, AMPK, Aurora A, Aurora B,
Aurora C, Axl, Blk, Bmx, BTK, CaMK, CDK2/cyclinE, CDKS5/p25, CHK1, CK2, c-
RAF, DDR1, DDR2, DMPK, EGFR1, Her2, Her4, EphAl, EphB1, FAK, FGFR2,
FGFR3, FGFR4, Flt-1, Flt-3, Flt-4, Fms (CSF-1), Fyn, GSK3beta, HIPK 1, IKKbeta,
IGFR-1R, IR, Itk, JAK2, JAK3, KDR, Kit, Lck, Lyn, MAPK1, MAPKAP-K2,
MEK1, Met, MKK6, MLCK, NEK2, p70S6K, PAK2, PDGFR alpha, PDGFR beta,
PDKI1, Pim-1, PKA, PKBalpha, PKCalpha, Plkl, Ret, ROCK-I, Rskl, SAPK2a,
SGK, Src, Syk, Tie-2, Tec, Trk hodc ZAP-70. Dugc phém theo sédng ché ¢6 hoat tinh
trc ché tot dbi vai céc kinaza néu trén.

" Vi du v& cc bénh sinh trudng té bao bét thudng gy ra do su hoat hoa bat
thuong cua protein kinaza c6 thé duoc didu tri bang dugc phdm theo sang ché bao
gdm bénh ung thu da day, bénh ung thu phdi, bénh ung thu gan, bénh ung thu két-
truc trang, bénh ung thu rudt non, bénh ung thu tuy, bénh ung thu ndo, bénh ung thu
xuong, u melanin, bénh ung thu va, bénh ly tuyén x0, bénh ung thu t&r cung, bénh

ung thu cb tir cung, bénh ung thu dau va cd, bénh ung thu thuc quan, bénh ung thu
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tuyén gidp, bénh ung thu tuyén can gidp, bénh ung thu than, sacom, bénh ung thu
tuyén tién liét, bénh ung thu niéu dao, bénh ung thu bang quang, bénh ung thu mau,
u limpho, bénh u xo tuyén, chiing viém, bénh dai thdo dudong, bénh béo phi, bénh
vay nén, bénh viém khép dang thrflp, bénh u mach, bénh than cép hodc man tinh, su
tai phat hep mach vanh, cac bénh tu mién, bénh hen, cac bénh thoai héa than kinh,
bénh nhiém trung cép tinh hodc cdc bénh vé& mét gdy ra do su tao mach.

Dugc phim theo sang ché ¢6 thé chira chit mang, t4 duoc hodc chét phu gia
dugc dung. Dugce phém nay co thé chtra dugc chét dugc chon tir nhém bao gém chét
trc ché truyén tin hiéu t& bao, chét tc ché nguyén phén, tac nhan alkyl héa, chét
chdng chuyén hoa, thudc khang sinh, chit e ché yéu t sinh truong, chét e ché chu
ky té bao, chét wrc ché topoisomeraza, chat bién dbi phan tng sinh hoc, chét khang
hormon, khang androgen, chét e ché su biét hoa/tang sinh/séng s6t cua té bao, chat
e ché sy chét té bao theo chuong trinh, chdt tc ché viém va chit tc ché P-
glycoprotein. Trong trudng hop dugc pham theo sang ché duge bao ché thanh ché
pham thudc, thi dugc phim nay cé thé duge sir dung két hop véi cac duge chat néu
trén hodic dugc phat trién thanh ché pham két hop.

Duoc phém theo sang ché c6 thé chira chét mang, ta dugc hodc chét phu gia
dugc dung thong thuong. Dugce pham nay c6 thé duoc bao ché theo cac phuong phap
thong thudng, va c¢6 thé duoc bao ché dudi dang ché pham dung qua dudng miéng
nhu vién nén, vién tron, bot, vién nang, xird, nhii twong, vi nhil tuong va céc dang
khéc hodc ché phdm ding ngoai dudng tiéu héa nhu dung trong co, trong tinh mach
hoac dudi da.

Dbi voi ché phim ding qua duong miéng, c6 thé sir dung céc chét phu gia
hodc chét mang nhu xenluloza, canxi silicat, tinh bt ngd, lactoza, sucroza, dextroza,
canxi phosphat, axit stearic, magie stearat, canxi stearat, gelatin, talc, chit dién hoat,
chét tao hdn dich, chét nhil hoa, chit pha lodng va cac chét khac. P4i v&i ché pham
dé tiem, c6 thé su dung cac chét phu gia hoac chét mang nhu nude, nude mudi, dung
dich glucoza, chét twong tu dung dich glucoza, rugu, glycol, ete (vi du, polyetylen
glycol 400), dau, axit béo, este clia axit béo, glyxerit, chat dién hoat, chét tao hdn

dich, chét nhii héa va cac chét khac.

Duéi day, vi du v& phuong phép didu ché hop chét theo sang ché duge md ta.
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Céc tir viét tét sau duoc st dung trong cac vi du didu ché, cac phuong phap

di€éu che va cac vi du dudi day:

DECP: dietyl clophosphat

DIPEA: N,N-diisopropyletylamin

HATU: [2-(1H-9-azabenzotriazol-1-yl)-1,1,3,3-tetrametyl urani
hexaflophosphat]

HOBT: N-hydroxybenzotriazol

DMF: N,N-dimetyl formamit

DMSO: dimetyl sulfoxit EA:  etyl axetat
CH,Cl,: diclometan EtOAc: etylaxetat
Na,SOy: natri sulfat khan NaOH: natri hydroxit

NaBH(OACc);: natri triaxetoxyborohydrit THF: tetrahydrofuran
Cs,COj5: xesi cacbonat

AIBN: azobisisobutyronitril

Pd,(dba)s: tris(dibenzylidenaxeton)dipaladi(0)

Hop chit c6 cong thirc (I) theo Sang ché c6 thé duge didu ché thong qua so
dd phan tng 3 bang cach st dung cac san pham trung gian thu dugc trong cic vi du

diéu ché 1 va 2 nhu duoc thé hién 1an luot trong so d6 phan tmg 1 va 2.

So dd phan tng 1

19 )9 Br 1
FaN Budc 1 A 7\, Budc2 A 1 { Buée 3 A Budc 4
f §y ——  HN_  o— = HN o — |
meo A 3 [_(\s s Ny
o o (o] g

o(
. Br . — . H . Y—0oH
N { ; N , N ‘ N
TS Buéc 5 7 Buéc 6 £ Buéc 7 crd
Nﬁ/\s - - Ny S N S/ N 5
z z z

trong do6 Z la nhu dugc xéc dinh trong cong thice (I).

Céc quy trinh phan Ung néu trén duoc minh hoa trong cac phan Ung tung
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budc sau.

<Budc 1-1>

Tron axit axetic khan (12 dén 13 duong luong) va axit formic (12 dén 15
I/mol, tinh theo don vi duong luong chudn). B6 sung metyl-3-aminothiophen-4-
carboxylat (1,0 duong luong, don vi duong lwong chuin) vao dung dich phan tmg
thu duoc, va khudy trong khoang 2 dén 4 gid & nhiét do phong. Dung dich phan ting
duge 14y ra dudi 4p sudt giam. BS sung riéng r& amoni format (8/0 dén 9/0 dwong
lugng) va formamit (150 ml, 3,76 mol), va khudy hdn hop trong khoang 20 dén 40
phut. Bb sung nguyén liéu tdng hop vao hdn hop phan tmg thu duoc, va khudy trong
khoang 7 dén 9 gid & nhiét do ndm trong khoang tir 140 dén 160°C. Pé ngudi hdn
hop phan tng xudng nhiét d6 phong va khudy tiép trong khoang 11 dén 13 gio. Loc

chét ran thu duoc va rira bang nudce dé thu duge hop chit mong mudn.

<Buéce 1-2>

Hoa tan hop chit (1,0 duong lugng, don vi duong luong chuén) thu duogc &
<Budc 1-1> trong axit axetic (9,0 dén 11,0 dwong luong). Pha lodng riéng brom (3,0
dén 4,0 dwong luong) trong axit axetic (9,0 d&én 11,0 duong lugng) va bd sung tir tir
dung dich thu dugc vao dung dich dugc didu ché. Pat dung dich phan tng trong thiét
bi phan tng duoc day kin va khudy trong 17 dén 19 gid ¢ nhiét do nam trong khoang
tir 110 dén 130°C. P& ngudi hdn hop phan tng xudng nhiét do phong, va loai axit
axetic dudi 4p suét giam. Rot nude da vao hdn hop nay, va hop chit ran thu duoc
duoc loc, sau do, lam kho. Hop chét mong mudn thu dugc ma khong can tinh ché

thém.

<Budc 1-3>
* B sung dimetylformamit (2,0 dén 3,0 dwong lugng) va diclometan (3,0 dén
4,0 1/mol, tinh theo don vi duong lugng chuén) vao thiét bi phan rng. Pha loang
riéng oxalyl clorua (3,0 dén 4,0 1/mol, tinh theo don vi duong luong chuan) trong
diclometan (3,0 dén 4,0 I/mol, tinh theo don vi duong luong chudn) va bd sung dung
dich thu dugc vao dung dich duoc diéu ché trong khoang thoi gian 20 dén 40 phut.
B6 sung hop chét (1,0 duong luong, don vi duong lugng chuan 35 g, 0,15 mol) thu
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dugc & <Budc 1-2> vao dé, gia nhiét, va hdi luu trong 2,5 dén 4,0 gio. Ha nhiét do
va bd sung nude tir tir. Tach 16p hitu co thu duoc va dem 16p nude di chiét bang cach
st dung diclometan. Lam kho 16p hitu co thu duge bang natri sulfat khan. Lép hitu
co kho duoc loc va cit dudi 4p sudt giam, va lam kho dudi khi quyén nito dé thu

duoc hop chit mong mudn.

<Budc 1-4>

Hoa tan hop chit (1,0 duong luong, don vi dwong luong chudn) thu dugc &
<Budc 1-3> va amoniac 2,0 M (15 dén 25 ml/g, tinh theo don vi duong luong
chuén) trong dung méi 2-propanol, day kin trong vat chira, va khudy. Nang nhiét do
bén ngoai dén khoang 95 dén 100°C, tiép theo khudy trong 7 giv. P& nguoi hdn hop
phan tng xubng nhiét do phong, va cit dung moi dudi ap suit giam. B6 sung nudc
cAt (40 dén 55 ml/g, tinh theo don vi duong luong chuin) vao san phdm cd, tiép theo
khudy trong 20 dén 40 phit. Loc chat rén thu duoc, va rira bang nudc cét (15 dén 25
ml/g, tinh theo don vi duong luong chudn) hai lan. Lam khd hop chét nay trong 16 &

nhiét d6 45 dén 55°C dé thu dugc hop chat mong mudn.

<Budce 1-5>

Hoa tan hop chét (1,0 dwong luong, don vi duong luong chudn) thu dugc &
<Budc 1-4>, tetrakis(triphenylphosphin)paladi (0,05 dén 0,08 duong lugng) va dong
iodua (1,0 dén 1,2 duong lugng) trong dung moi 1,4-dioxan (1,5 dén 2,5 1/mol, tinh
theo don vi duong luong chuin) va khudy. B4 sung tir tir tributyl(vinyl)tin (1,1 dén
1,5 duong lugng) vao dung dich phan tmg thu dwoc va hdi luu trong 6 gior hodc 1au
hon, t&t hon 1a trong khoang 6 dén 8 git. P& ngudi dung dich phan tmg xudng nhiét
do phong, va bd sung dung dich nudc kali florua (3,0 dén 4,0 /mol, tinh theo don vi
duong lugng chudn) va etylaxetat (3,0 dén 4,0 I/mol, tinh theo don vi duong lugng
chuén) vao d6, sau d6, khudy manh trong 2,5 gid hozc 1au hon, tét hon 13 trong
khoang 2,5 dén 3,5 gid. Loc dung dich phan tmg qua 16p dém Celite dudi ap sudt
giam, rira bing etyl axetat (0,5 dén 0,8 1/mol, tinh theo don vi dwong lugng chuan).
Téach 16p hitu co ctia phan dich loc va lam kho bang natri sulfat khan. Lép hitu co
kho duoc loc va cit dudi ap sut giam, duoc bd sung dung dich dd tron chua

etylaxetat/hexan = 1/1 (thé tich/thé tich) (0,8 dén 1,2 /mol, tinh theo don vi duong
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luong chudn), sau do, khudy trong 1 gid. Loc dung dich phan tmg thu duogc dudi ap
suit giam, va rira bang dung dich da tron chira etylaxetat/hexan = 1/1 (thé tich/thé
tich) (0,4 dén 0,6 I/mol, tinh theo don vi dwong lugng chuan). Lam kho chat rin thu
duoc bing gi6 4m trong 10 (45 dén 55°C) trong 2,5 gid hodc 1au hon, t6t hon 13 trong

khoang 2,5 dén 3,5 gio, dé thu dugc hop chat mong mudn.

<Budce 1-6>

Khudy hop chét (1,0 duong lugng, don vi duong lugng chuan) thu duogc &
<Budc 1-5> v6i dung dich da tron chtra clorofom (0,8 dén 1,2 /mol, tinh theo don vi
duong luong chun) va metanol (0,8 dén 1,2 I/mol, tinh theo don vi duong lugng
chudn). Lam lanh dung dich phan tmg thu duogc xubng nhiét do -65 to -78°C bang
cach dua khi nito vao, sau do, cép khi ozon trong 2,5 gi¢ hodc 1au hon, tdt hon 1a
trong khoang 2,5 dén 3,5 gid. May phét ozon duoc liy ra va nang nhiét d6 dung dich
phan tng dén nhiét d6 phong dong thoi dua khi nito vio, bo sung dimetyl sulfua (0,2
dén 0,4 I/mol, tinh theo don vi duong lugng chuén) vao do, tiép theo khqu trong 2,5
gid hodc lau hon, t6t hon 1a trong khoang 2,5 dén 3,5 gid, & nhiét do phong. Co dung
dich phan Gng dudi 4p suét giam, va bd sung etyl axetat (0,3 dén 0,5 1/mol, tinh theo
don vi duong lugng chudn) vao san phim co, tiép theo khudy trong 1,0 dén 1,5 gio.
Loc dung dich thu dugc dudi 4p suét giam, va rira chit ran loc dugc bang etyl axetat
(0,04 dén 0,06 /mol, tinh theo don vi duong luong chuén).‘La‘lm kho chét_rén loc
duge bing gi6 4m trong 10 (45 dén 55°C) trong 2,5 gidr hodc lau hon, tdt hon 14 trong
khoang 2,5 dén 3,5 gio, dé thu duoc hop chit mong mubn.

<Budce 1-7>

Hoa tan dinatri hydro phosphat (48,2 g, 0,402 mol) trong nudce cit (180 ml),
va lam lanh dung dich phan tng xudng nhiét d6 5°C hodc thdp hon, tét hon la
khoang 5 dén -3°C. Hoa tan hop chét (1,0 duong luong, don vi duong lugng chudn)
thu dugc & <Budc 1-6> trong dung dich da tron chira axeton (0,8 dén 1,2 I/mol, tinh
theo don vi duong lugng chuan) va dimetyl sulfoxit (0,8 dén 1,2 I/mol), tiép theo bd
sung tr tir dung dich thu dwoc vao dung dich phan ting diéu ché duge & nhiét do 5°C
hodc thap hon, tét hon 1 trong khoang nhiét d tir 5,0 dén 3,0°C. Hoa tan riéng natri

clorua (1,0 dén 1,3 duong lugng) trong nudc cat (0,8 dén 1,2 /mol, tinh theo don vi
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duong luong chuan), sau d6, bo sung tir tir dung dich thu duogc vao dung dich phan
g diéu ché duoc & nhiét d6 5°C hodc thdp hon, tét hon 14 trong khoang nhiét do tir
5,0 dén 1,0°C. Nang nhiét d6 dung dich phan ung dén nhiét d6 phong, tiép theo
khudy trong 2,5 gid hodc 1au hon, t5t hon 1a trong khoang 2,5 dén 3,5 gid. BS sung
nude cat (8,0 dén 12 /mol, tinh theo don vi duong lugng chuan) vao do6, sau do,
khudy tiép trong 4,5 gid hodc 1au hon, tét hon 14 trong khoang 4,5 dén 5,5 gio. Loc
dung dich phan tng dudi ap sudt giam, va rira chét rin thu dugc bang ete dietyl (0,3
dén 0,5 1/mol). Bb sung etanol (0,8 dén 1,2 I/mol, tinh theo don vi duong luong
chuén) vao chét rén loc duoc, va cét dung dich nay dudi ap suét giam, lam kho béng
gi6 4m trong 10 (45 dén 55°C) trong 2,5 gid hodc 1au hon, tét hon 14 trong khoang
2,5 dn 3,5 gio, dé thu dugc hop chét mong mubn.

So do phan ung 2
R R'\ R
S r
o__0 | P Buéce 1 | Budc 2

~ \E ~ + P == 1 O,N 7

NH, s N s N

0% H
R* R
Budc 3 !\-\ - Buéc 4 I\\
O,N = \[ . O,N = [ Ci
S N U N

So dd phan tng 2 minh hoa qua trinh phan tng khi X = CH va Y = N trong
hop chét ¢6 cong thuc (I), trong d6 R' 14 gidng nhu duge xé4c dinh trong cong thirc
-

Céc quy trinh phan ung néu trén dugc minh hoa trong cdc phan tng tung

budc sau.

<Budce 2-1>
Aldehyt (1,0 duong luong, don vi duong lugng chudn) duoc thé bai R’ duoc
khudy trong dung mdi chira clorofom (1,6 dén 2,0 I/mol, tinh theo don vi duong

lugng chudn), va bd sung tir tir aminoaxetaldehyt dimetyl axetal (1,0 dén 1,2 duong
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luong) vao d6, sau do, khudy & nhiét do 80 dén 95°C cho dén khi khoang mot nira
dung dich phan tmg bay hoi. Pé ngudi dung dich phan tng xubng nhiét do phong, va
hoa tan dung dich phan Gtng mau vang thu dugc trong clorofom (0,8 dén 1,0 /mol,
tinh theo don vi duong lugng chudn), tiép theo 1am lanh dung dich phan tmg xudng
nhiét do 5°C hodc thép hon, tét hon 1a khoang 5 dén 0°C. B6 sung tr tir etyl
clorofomat (1,0 dén 1,2 duong luong) va trietylphosphit (1,2 dén 1,4 duong luong)
vao dung dich phan tmg trong 0,5 dén 1,0 gid. Khudy dung dich phan tng thu duge
trong 20 dén 28 gid & nhiét do phong. Sau do, lam lanh dung dich phéan tng xubng
nhiét do 5°C hodc thip hon, t6t hon 13 khoang 5 dén 0°C, va sau d6, bd sung tir tir
titan tetraclorua (3,8 dén 4,2 duong luong) vao do trong 0,5 dén 1,0 gio, va hdi luu
trong 10 gid hodc lau hon, tét hon 14 trong khoang 10 dén 14 gio. Pé ngudi dung
dich phan tmg xudng nhiét do phong, tiép theo khudy trong 10 gidr hogdc 1au hon, t6t
hon 12 trong 10 dén 14 gid. R6t nude d4 vao hdn hop phan ting dé tach 16p hitu co va
16p nude, va rira 16p nudc bang diclometan. Rot 16p nude ndy vao dung dich natri
kali tartrat bdo hoa va didu chinh do pH dén khoang 8,0 dén 9,5 bang cach bd sung
dung dich amoniac, va dem chiét bing CH,Cl,. Lam kho 16p hitu co thu duge bang

natri sulfat khan, va c¢6 dudi ap suit giam dé thu dugc hop chit mong mudn.

<Budce 2-2>

B6 sung axit sunfuric (300 dén 400 Imol, tinh theo don vi duong lugng
chuén) vao hop chét (1,0 duong luong, don vi duong lugng chuan) thu dugc & |
<Budc 2-1> va khudy. Lam lanh dung dich phan tng xudng nhiét d6 5°C hoic thip
hon, t&t hon 1a khoang 5 dén 0°C, tiép theo bd sung tir tir kali nitrat (2,0 dén 2,2
duong luong). Khudy dung dich phan ting trong 3 gio hodc 1au hon, t5t hon 14 trong
khoang 3 dén 4 gio, & nhiét do tir 5 dén 0°C. Rot hdn hop phan Gng vao nude da va
diéu chinh do pH dén khoang 11 dén 12 bang cach bd sung dung dich NaOH 5 N ,
tiép theo khudy trong 11 gio hodc 1au hon, t6t hon 14 trong khoang 11 dén 13 gio, &
nhiét do phong. Loc chét rdn duoc tao ra dudi 4p sudt giam, tiép theo rira bang nudc.
Lam kho chét rén loc dugc bang gié 4m trong 10 (35 dén 45°C) trong 3 git hodc 1au

hon, t&t hon 1a trong khoang 3 dén 4 gio, dé thu duge hop chat mong muén.
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<Budc 2-3>

Hoa tan hop chat (1,0 duong lugng, don vi duong luong chudn) thu duoc &
<Budc 2-2> trong CH,Cl, (2,8 dén 3,3 I/mol, tinh theo don vi dwong lugng chuan),
va lam lanh dung dich phan tmg xubng nhiét d6 5°C hogc thip hon, tét hon la
khoang 5 dén 0°C. Sau do, bd sung tir tir mCPBA (1,5 dén 1,7 duong luong) vao
dung dich phan g trong 0,5 dén 1 gio, tiép theo khudy trong 10 gid hodc 1au hon,
t6t hon 14 trong khoang 10 dén 11 gid & nhiét do tir 5 dén 0°C. Didu chinh d pH cua
hdn hop phan tmg dén khoang 10 dén 11 bang cach bd sung dung dich NaOH 1 N,
va dem chiét bing CH,Cl,. Lam khé 16p hitu co thu duoc bang natri sulfat khan, va

o dudi ap sudt giam dé thu duoc hop chat mong mudn.

<Budc 2-4>

Hoa tan hop chét (1,0 duong luong, don vi duong luong chuén) thu dugc ¢
<Budc 2-3> trong 1,2-dicloetan (8 dén 9 1/mol, tinh theo don vi duong luong chuén),
va bd sung POCl; (4,5 dén 5,5 duong luong) vao dung dich phan tng & nhiét do
phong. Va sau d6, hdi luu dung dich phan tng trong 6 gid hogc 1au hon, tét hon 1a
trong khoang 6 dén 7 gid. P& nguoi dung dich phan Gmg xubng nhiét do phong, va cb
bing cach cit dung moéi dudi 4p sudt giam. Hoa tan chit rin co dugc trong
diclometan. B4 sung nu6c da vao do, va dung dich da trén duge dem chiét bang
diclometan. Lam kho 16p hitu co thu duoc bang natri sulfat khan, va cd dudi 4p suat
giam. Bd sung dung dich da tron chira etyl axetat/hexan = 1/1 (thé tich/thé tich) vao
chét rn c6 dugc, tiép theo khudy trong 2 gior hodc l1au hon, tét hon 1 trong khoang 2
dén 2,5 gid & nhiét d6 phong. Loc chit rén thu dugc dudi 4p suét giam, va rira bing
dung dich da tron chua etyl axetat/hexan = 1/1 (thé tich/thé tich). Lam kho chét ran
loc dugc bang gié 4m trong 16 (35 dén 45°C) trong 3 gid hodc 1au hon, tét hon 13

trong khoang 3 dén 4 gio, dé thu duoc hop chit mong mudn.
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So dd phan tmg 3
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So dd phan tng 3 minh hoa qué trinh phan tng khi W 1a NH trong hop chét
c6 cong thie (1), trong d6 A, R', R%, n va m 1a gidng nhu dugc xac dinh trong cong

thire (I).

Céac quy trinh phan ing néu trén duoc minh hoa trong cdc phan Ung tung

budc sau.

<Budc 3-1>

Hoa tan hop chit (1,0 dwong luong, don vi duong lugng chuén) thu duogc &
<Bugc 2-4> trong 2-propanol (2,0 dén 4,0 1/mol, tinh theo don vi dwong lugng
chudn), va bd sung amin chtra vong A (0,6 dén 0,9 duong lugng) vao dung dich phan
ung nay ¢ nhiét do phong. Dung dich phan Uing nay dugc ddy kin, va khudy trong 9
i hodc 1au hon, tdt hon 14 trong khoang 9 dén 11 gio, & nhiét do nim trong khoang
tir 85 dén 95°C. P& ngudi hdn hop phan tmg xudng nhiét d6 phong, va loc chat ran
duoc tao ra dudi ap suét giam, tiép theo rira bang etyl axetat. Lam kho chét ran loc
dugc bing gi6 4m trong 10 (45 dén 55°C) trong 2,5 gio hodc 1au hon, t6t hon 13 trong

khoéang 2,5 dén 3,5 gid, dé thu dugc hop chit mong mudn.
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<Budc 3-2>

B4 sung sit (3,0 dén 5,0 duong luong) va axit clohydric dam dac (0,04 dén
0,06 ml/mmol) vao dung dich da tron chira etanol/nudc = 1/1 (thé tich/thé tich) (3,0
dén 5,0 I/mol, tinh theo don vi duong luong chuén), va hdi luu trong 0,5 dén 1,5 gio.
B6 sung hop chét (1,0 duong luong, don vi duong lugng chuan) thu dugc & <Bude
3-1> vao hdn hop phan tng, va hdi luu trong 1,5 gid hodc 1au hon, tét hon 14 trong
khoang 1,5 dén 2,5 gid. Loc hén hop phan tmg qua 16p dém Celite dudi 4p suét giam,
va rira bang dung dich da tron chira clorofom/2-propanol = 4/1 (thé tich/thé tich). Cat
phén dich loc thu dugc dudi ap suét giam, va hoa tan trong dung dich di tron chtra
clorofom/2-propanol = 4/1 (thé tich/thé tich). Rira 16p hitu co bing dung dich nudc
chira natri bicacbonat va nuéc mudi. Lam kho 16p hitu co thu duge bing natri sulfat

khan, loc, va c6 dudi ap suat giam dé thu dugc hgp chat mong muon.

<Budce 3-3>

Hoa tan hop chét (1,0 duong lugng, don vi duong lugng chuan) thu duoc &
<Budc 1-7> trong dimetylformamit (1,0 dén 3,0 /mol, tinh theo don vi duong lugng
chudn), va bd sung DECP (1,8 dén 2,2 duong luong) va DIPEA (3,6 dén 4,4 duong
luong) vao dung dich phan tmg nay & nhiét do trong khoang 4 dén -4°C. Khudy dung
dich phan tng nay trong 5 dén 15 phit. BS sung hop chét (0,45 dén 0,55 dwong
luong) thu duge & <Bude 3-2> vao hdn hop phéan tmg, va khudy hdn hop nay trong
11 gi® hodc 1au hon, t&t hon 13 trong khoang 11 dén 13 gid. Pha lodng hdn hop phan
Ging bing etyl axetat, va rira bang dung dich nuéc natri bicacbonat bdo hoa va nuéc
mudi. Lam kho 16p hiru co bing natri sulfat khan, loc, va cd dudi 4p suat giam. B
sung etyl axetat vao chét rin c6 dugc, tiép theo khudy trong 1,5 gio hodc 1au hon, tét
hon la trong khoang 1,5 dén 2,5 gio. Loc chét ran thu duoc dudi ap suét giam, va rira
béng etyl axetat va metanol. Lam kho chét rén loc duoc bing gié 4m trong 10 (35 dén
45°C) trong 2,5 gid hodc 1au hon, tét hon 1a trong khoang 2,5 dén 3,5 gio, dé thu
duoc hop chat mong mudn.

Viéc tdng hop cac hop chét theo sang ché ¢6 thé duge thuc hién bing cach sir
dung so d6 phan tng chung nhu so dd phan tmg 1, 2 va 3 dugc thé hién trén day, va
viéc phan tich khdi lugng c6 thé dugc thuc hién béng cach st dung MicroMass

ZQ™ (Waters).
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Sang ché d& xuét duoc phdm chira hoat chét 1a hop chit ¢6 cong thire (T) hodc
mudi duge dung ciia né dé phong hodc didu tri cc bénh sinh trudng té bao bat
thudng gay ra do su hoat dong qua muc (su hoat hoa bat thudng) ctia protein kinaza.

Lidu cua hop chat ¢6 cong thirc (I) hodc mudi duge dung ciia né co thé duoc
xé4c dinh khi xem xét céc yéu té lién quan khac nhau bao gdm tinh trang bénh, tudi,
thé trong va gidi tinh cua dbi twong cin diéu tri, dudng dung va mic do nghiém
trong cua bénh. Vi du, hop chét c6 cong thic (I) c6 thé duoc dung trong khoang tir
0,01 dén 200 mg/kg (thé trong), tot hon 12 tir 10 dén 100 mg/kg (thé trong) mdi ngay
mot 14n hodc hai 1an qua dudng miéng hodc ngoai duong tidu hoa.

Ngoai ra, sang ché d& xuit nhom hop chit bao gdm maot hodc nhiéu hop chat
duge chon tir nhém bao gdm hop chat ¢ cong thirc (I), mudi duge dung, chat dong

phan, hydrat va solvat ctia né.

Céac vi du sau dugc dua ra dé minh hoa cac phuong an thuc hién uu tién cua

sang ché, va khong 1am gi6i han pham vi ctia sang ché.
Vi du thue hién sing ché
Vi du didu ché 1: Didu ché axit 4-aminothieno[3,2-d]pyrimidin-7-carboxylic

<Budc 1> Piéu ché 3H-thieno[3,2-d]pyrimidin-4-on

Tron anhydrit axetic (185 ml, 1,96 mol) va axit formic (85 ml, 2,22 mmol) va
khudy. B sung metyl-3-aminothiophen-2-carboxylat (50 g, 0,16 mol) vao hdn hop
phan tng, tiép theo khudy trong khoang 3 gid & nhiét d6 phong. Dung mdi phan ng
duge 14y ra dudi ap sudt giam. Tron riéng ré amoni format (90 g, 1,43 mol) va
formamit (150 ml, 3,76 mol) va khudy trong khoang 30 phut. B4 sung nguyén liéu
tdng hop trén ddy vao dung dich phan tmg thu dugc, tiép theo khudy trong 8 gid &
nhiét do 150°C. P& ngudi dung dich phan tmg xudng nhiét d6 phong va khudy trong
khoang 12 gio. Loc chét rdn dugc tao ra, va rira bz‘?lng nuée dé thu duoc hop chit néu
& dé muc nay (39 g, 81%).

Phd 'H-NMR (300 MHz, DMSO-dy): 8 12,48 (br, 1H), 8,18 (d, 1H), 8,14 (s,
1H), 7,40 (d, 1H)
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<Budc 2> Piu ché 7-bromothieno[3,2-d]pyrimidin-4(3H)-on

Hoa tan thieno[3,2-d]pyrimidin-4(3H)-on (38,0 g, 0,25 mol) trong axit axetic
(143 ml, 2,5 mol), va bd sung tir tir brom (40,4 ml, 0,78 mol) dugc pha lodng béng
axit axetic (122 ml, 2,1 mol) vao dung dich dugc diéu ché. Khqu dung dich phan
ting trong thiét bi phan ung kin trong 18 gid & nhiét d6 120°C. Pé ngudi dung dich
phan tng xudng nhiét do phong va loai axit axetic bang cach cit dudi ap suat giam.
R6t hdn hop phan tng vao nudc da dé tao ra hop chét rin, va loc va lam kho hop
chét rén thu dugc. Hop chét néu & d& muc nay thu duoc ma khong can tinh ché (37,5
g, 65%).

Phd 'H-NMR (300 MHz, DMSO-dj): § 12,75 (brs, 1H), 8,36 (s, 1 h), 8,24 (s,
1H)

<Buéc 3> Didu ché 7-bromo-4-clothieno[3,2-d]pyrimidin

B6 sung dimetylformamit (25,8 ml, 0,33 mol) va diclometan (150 ml) vao
thiét bi phan ting. B6 sung oxalyl clorua (46,4 ml, 0,53 mol) duge pha lodng bang
diclometan (150 ml) & nhiét do phong vao thiét bi phan ting trong khoang 30 phut.
B6 sung 7-bromothieno[3,2-d]pyrimidin-4(3H)-on (35 g, 0,15 mol) vao do, va sau
d6, gia nhiét dung dich phan tmg dén hoi luu trong 3 gid. Ha nhiét dd cua dung dich
phan g va bd sung can than nuéc vao d6. Tach 16p hitu co, va dem chiét 16p nude
bing cach st dung diclometan. Lam khé 16p hitu co chiét duoc bang natri sulfat
khan. Loc 16p hitu co kho va ct duéi 4p sudt giam, va lam kho bang khi nito dé thu
dugc hop chat néu & dé muc nay (30,5 g, 85%).

Phd 'H-NMR (300 MHz, DMSO-dy): § 9,16 (s, 1H), 8,79 (s, 1H)

<Budc 4> Diéu ché 7-bromothieno[3,2-d]pyrimidin-4-amin

Khudy 7-bromo-4-clothieno[3,2-d]pyrimidin (84,0 g) thu dugc & <Budc 3>
va amoniac 2,0 M (672 ml) trong dung mdi 2-propanol trong diéu kién kin. Nang
nhiét do bén ngoai dén khoang 95 dén 100°C, tiép theo khudy trong 7 giv. Dé nguoi
dung dich phan Gng xudng nhiét do phong, va cit dung méi dudi &p suét giam. B
sung nude cat (400 ml) vao dung dich da b, tiép theo khudy trong 30 phiit. Loc hgp

chét rén va rira bang nude cit (168 ml) hai 1an. Lam kho hop chét thu dugc trong 16
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& nhiét do 50°C dé thu duoc hop chét néu & dé muc nay (75 g, 97%).
Phd 'H-NMR (300 MHz, DMSO-dy): & 7,71 (s, 2H), 8,33 (s, 1H), 8,47 (s,
1H)

<Budc 5> Diéu ché 7-vinylthieno[3,2-d]pyrimidin-4-amin

Khudy 7-bromothieno[3,2-d]pyrimidin-4-amin (53,0 g, 0,23 mol) thu dugc &
<Budc 4>, tetrakis(triphenylphosphin)paladi (15,8 g, 0,014 mol) va ddng iodua (5,3
g, 0,028 mol) trong dung méi 1,4-dioxan (530 ml). BO sung tir tir tributyl(vinyl)tin
(83,2 ml, 0,276 ml) vao hdn hop thu duoc, tiép theo hdi luu trong 7 gid hodc 1au hon.
Dé ngudi dung dich phan Gmg nay xudng nhiét do phong. B sung dung dich nudce
canxi florua (795 ml) va etyl axetat (795 ml) vao dung dich phan mg va khudy manh
trong 3 gio hodc lau hon. Loc dung dich phan tng qua 16p dém Celite dudi ap suit
giam, va rira bang etyl axetat (105 ml). Tach 16p hitu co ctia phan dich loc va lam
kho bing natri sulfat khan. Loc 16p hitu co kho va cit dudi 4p suat giam, va bd sung
dung dich da tron chua etyl axetat (106 mL)/hexan (106 ml) vao do, tiép theo khudy
trong 1 gid. Loc dung dich phan tng dudi 4p sudt giam va rira bing dung dich da
tron chira etyl axetat (27 mL)/hexan (27 ml). Lam kho chit ran loc duoc bang gié 4m
trong 10 (50°C) trong 3 gid hodc lau hon dé thu duoc hop chat néu & d& muc nay
(34,2 g, 83,8%).

Phd '"H-NMR (300 MHz, DMSO-d6): § 8,40 (s, 1H), 8,13 (s, 1H), 7,44 (s,
2H), 6,94 (dd, 1H), 6,34 (dd, 1H), 5,37 (dd, 1H)

<Budc 6> Diéu ché 4-aminothieno[3,2-d]pyrimidin-7-carboaldehyt

Khudy 7-vinylthieno[3,2-d]pyrimidin-4-amin (40,0 g, 0,226 mol) thu dugc &
<Budc 5> trong cac dung mdi gdm clorofom (280 ml) va metanol (280 ml). Lam
lanh dung dich phan tng xudng nhiét do -78°C bing cach dua khi nito vao va cép
khi ozon trong 3 gid hodc lau hon. LAy may phét ozon ra va nang nhiét do ctia dung
dich phan tng dén nhiét do phong ddng thoi khi nito dugc dua vao. Bb sung dimetyl
sulfua (60 ml) vao hdn hop phan tng, tiép theo khudy trong 3 gid hodc 1au hon &
nhiét d6 phong. C6 dung dich phéan tng dudi 4p suit giam, va bd sung etyl axetat (80
ml) vao dung dich da cb, tiép theo khudy trong mot gid. Loc dung dich phan tng

dudi 4p sudt giam, va rira chét rén loc dugc bang etyl axetat (10 ml). Lam kho chat
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rén loc dugc bang gié 4m trong 10 (50°C) trong 3 gidr hodc 1au hon dé thu dugc hop
chét néu & dé muc nay (36 g, 89%).

Phd '"H-NMR (300 MHz, CDCl;): § 10,25 (s, 1H), 8,99 (s, 1H), 8,50 (s, 1H),
7,82 (s, 2H)

<Buéc 7> Diéu ché axit 4-aminothieno[3,2-d]pyrimidin-7-carboxylic

Hoa tan natri phosphat monoaxit dihydrat (48,2 g, 0,402 mol) trong nude cat
(180 ml), va lam lanh dung dich phan ting xudng nhiét d6 0°C hodc thap hon. Hoa
tan riéng 4-aminothieno[3,2-d]pyrimidin-7-carboaldehyt (36,0 g, 0,201 mol) thu
dugc & <Budc 6> trong dung dich dd tron chua axeton (244 mL)/dimetylsulfoxit
(176 ml), va b sung tlr tir dung dich thu duge vao dung dich phan tng & nhiét do
3°C hoic thap hon. Hoa tan riéng natri clorit (30,3 g, 0,268 mol) trong nudc cat (180
ml), va bd sung tir tr dung dich thu duge vao dung dich phan Gmg & nhiét do 3°C
hodc thdp hon. B sung nudc cit (1.280 ml) vao dung dich phan tmg, tiép theo
khudy trong 5 gid hodc 1au hon. Loc dung dich phéan tng duéi ap suat giam, va rira
chit ran loc duoc bé‘mg ete dietyl (72 ml). Chét rén loc duogc duoc bd sung etanol
(180 ml), va cit dung dich thu dugc dudi 4p suit giam. Lam kho chét ran c6 dugc
bang gi6 4m trong 16 (50°C) trong 3 gid hodc 1au hon dé thu duoc hop chit néu & dé
muc nay (36 g, 91,8%).

Phd '"H-NMR (300 MHz, DMSO-d6): & 8,92 (s, 1H), 8,50 (s, 1H), 7,94 (s,
2H)

Vi du diéu ché 2: Piéu ché 1-clo-6-metyl-5-nitroisoquinolin

<Buéc 1> Diéu ché 6-metylisoquinolin

Khudy para-tolualdehyt (53 ml, 0,486 mol) trong dung moi clorofom (900
ml). Bd sung tir tir aminoaxetaldehyt dimetyl axetal (59,3 ml, 0,486 mol) vao dé, tiép
theo khudy & nhiét d6 90°C cho dén khi khoang mdt ntra dung dich phén tmg bay hoi.
Dé ngudi dung dich phan tng xudng nhiét d6 phong, va hoa tan dung dich phan tmg
mau vang thu duoc trong clorofom (400 ml), tiép theo 1am lanh dung dich xubng
nhiét do 0°C hoac thip hon. BS sung tir tlr etyl clorofomat (48 ml, 0,486 mol) va

trietylphosphit (104 ml, 0,583 mol) vao dung dich phan ung. Khudy dung dich phan
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g trong 24 gid & nhiét do phong. Lam lanh dung dich phan Gmg xubng nhiét do
0°C hodc thap hon, bd sung tir tir titan tetraclorua (213,6 ml, 1,94 mol), va hoi luu
trong 12 gid hodc 1au hon. D& ngudi dung dich phan tng xudng nhiét do phong va
khudy trong 12 gid hodc 1au hon. RSt hdn hop phan ting vao nude da dé tach 16p hitu
co va 1ép nudc, va rira 16p nude bang diclometan. BS sung dung dich natri tartrat bio
hoa vao 16p nudce, didu chinh d6 pH dén 9 bang cach bd sung nudc amoniac, va dem
chiét bang diclometan. Lam kho 16p hitu co thu dugc bang natri sulfat khan, va cb
duéi ap sudt giam dé thu duoc hop chit néu & dé muc nay (46,3 g, 66%).

Phé '"H-NMR (300 MHz, DMSO-d,): & 9,23 (s, 1H), 8,45 (d, 1H), 8,02 (d,
1H), 7,72 (d, 2H), 7,54 (d, 1H), 2,49 (s, 3H)

<Buéc 2> Piéu ché 6-metyl-5-nitroisoquinolin

B6 sung axit sunfuric (400 ml) vao 6-metylisoquinolin (46,3 g, 0,323 mol)
thu duge & <Budc 1> trén dy va khudy hén hop ndy. Lam lanh dung dich phan tng
xubng nhiét dd 0°C hodc thip hon, tiép theo bd sung tir tir kali nitrat (65,3 g, 0,646
mol). Khudy dung dich phan tng trong 3 gid hodc lau hon & nhiét do 0°C. Rét nude
d4 vao hdn hop phan tng, diéu chinh dén d6 pH bang 12 bang cach bd sung dung
dich NaOH 5 N, tiép theo khudy trong 12 gi& hodc 1au hon & nhiét do phong. Loc
cht ran dugc tao ra dudi ap suét gidm, va rira chét ran loc dugc béng nudc. Lam kho
chét rén loc dugc bing gid 4m trong 10 (40°C) trong 3 gid hodc lau hon dé thu duoc
hop chét néu & dé muc nay (43,3 g, 71%).

Phé "H-NMR (300 MHz, DMSO-d,): & 9,46 (s, 1H), 8,67 (d, 1H), 8,37 (d,
1H), 7,79 (d, 1H), 7,62 (d, 1H), 2,54 (s, 3H)

<Budc 3> Piéu ché 6-metyl-5-nitroisoquinolin-2-oxit

Hoa tan 6-metyl-5-nitroisoquinolin (43,3 g, 0,230 mol) thu dugc & <Budc 2>
trén ddy trong diclometan (650 ml), va lam lanh dung dich phan Gng xubng nhiét do
0°C hodc thdp hon. Sau do, bd sung tir tir mCPBA (67,5 g, 0,390 mol) vao dung dich
phan tng, tiép theo khudy trong 10 gir hodc l4u hon & nhiét d6 0°C. Diéu chinh do
pH ctia hdn hop phan tmg dén 10 bang cach bd sung dung dich NaOH 1 N, va dem
chiét biang diclometan. Lam kho 16p hitu co thu duoc bang natri sulfat khan, va co

duéi ap suét giam dé thu duoc hop chat néu & & muyc nay (46,5 g, 99%).
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Phé 'H-NMR (300 MHz, CDCl5): & 8,80 (s, 1H), 8,24 (d, 1H), 7,80 (d, 1H),
7,66 (d, 1H), 7,56 (d, 1H), 2,55 (s, 3H)

<Budc 4> Didu ché 1-clo-6-metyl-5-nitroisoquinolin

Hoa tan 6-metyl-5-nitroisoquinolin (46,5 g, 0,228 mol) thu dugc ¢ <Budc 3>
trén day trong 1,2-dicloetan (1,8 1), va bd sung POCI; (107 ml, 1,14 mol) & nhiét do
phong. Hoi luu dung dich phan tng trong 7 gid hodc 1au hon. Pé ngudi dung dich
phan tng xubng nhiét d6 phong, va c¢6 dung dich phan mg bing cach cit dung moi
dudi ap suit giam. Hoa tan chét rin c6 duoc trong diclometan, va sau d6, bd sung
nuée da vao d6. Pem chiét hdn hop phan Gng bang diclometan. Lam kho 16p hitu co
thu dugc bing natri sulfat khan va c¢6 duéi 4p suét giam. Chét rén c¢6 dugce dugc bd
sung dung dich da tron chta etyl axetat/hexan = 1/1 (thé tich/thé tich), tiép theo
khudy trong 2 gidr hodc 1au hon & nhiét d6 phong. Loc chét rén thu duoc dudi ap sult
giam, va rira bang dung dich da tron chira etyl axetat/hexan = 1/1 (thé tich/thé tich).
Lam kho chit rén loc duoc bang gié 4m trong 10 (40°C) trong 3 gidr hodc 1au hon dé
thu duoc hop chit néu & dé muc nay (28 g, 55%).

Phé 'H-NMR (300 MHz, DMSO-dy): § 8,53 (m, 2H), 7,92 (d, 1H), 7,67 (d,
1H), 2,72 (s, 3H)

Vi du 1: Pidu ché 4-amino-N-(1-((4-clophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Budc 1> Didu ché N-(4-clophenyl)-6-metyl-5-nitroisoquinolin-1-amin

Hoa tan 1-clo-6-metyl-5-nitroisoquinolin (5,0 g, 22,5 mmol) thu dugc &
<Budc 4> cua vi du diéu ché 2 trong 2-propanol (70 ml), va bd sung 4-cloanilin (2,6,
20,4 mmol) & nhiét d6 phong. Dung dich phan tng duoc dit trong thiét bi phan ting
‘kin, va khudy trong 10 gid hodc 1au hon & nhiét do 90°C. P& ngudi hdn hop phan
tng xudng nhiét do phong, va loc chat rin thu duoc dudi ap sudt giam, tiép theo rira
bang etyl axetat. Lam kho chét rin loc duoc bing gié 4m trong 10 (40°C) trong 3 gid
hodc 1au hon dé thu dugc hop chit néu & dé muc nay (6,1 g, 95%).

Phé 'H-NMR (300 MHz, DMSO-dj): & 8,53 (m, 2H), 7,92 (d, 1H), 7,67 (d,
1H), 2,72 (s, 3H)
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MS(EST", m/z): 314 [M+H]"

 <Bu6c 2> Diéu ché N'-(4-clophenyl)-6-metylisoquinolin-1,5-diamin

B6 sung sit (5,4 g, 97,2 mmol) va axit clohydric ddm dic (0,1 ml) vao dung
dich da tron chua etanol/nuée (50 ml/ 50 ml), va hdi luu trong 1 gid. BS sung N-(4-
clophenyl)-6-metyl-5-nitroisoquinolin-1-amin (6,1 g, 19,4 mmol) thu dugc & <Budc
1> trén day vao dung dich phan tmg da tron, va hdi luu tiép trong 2 git hodc 1au hon.
Loc hdn hop phan tmg qua 16p dém Celite dudi ap sut giam, va rira bang dung dich
da tron chira clorofom/2-propanol = 4/1 (thé tich/thé tich). Cat phan dich loc thu
dugc dudi 4p sudt giam, va hoa tan trong dung dich dd tron chia clorofom/2-
propanol = 4/1 (thé tich/thé tich). Tach 16p hitu co, va rira bang dung dich nuéc chira
natri bicacbonat va nuéc mudi. Lam khé 16p hitu co thu dugc bang natri sulfat khan,
loc, va ¢d dudi ap suét giam dé thu dugc hop chat néu & dé muc nay (4,6 g, 84%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 8,96 (s, 1H), 7,96 (d, 2H), 7,88 (d,
1H), 7,63 (d, 1H), 7,43 (d, 1H), 7,33 (d, 2H), 7,26 (d, 1H), 5,48 (s, 2H), 2,25 (d, 3H)

MS(ESI", m/z): 284 [M+H]"

<Budc 3> Diéu ché 4-amino-N-(1-((4-clophenyl)amino)-6-metylisoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Hoa tan axit 4-aminothienol[3,2-d]pyrimidin-7-carboxylic (7,9 g, 40,5 mmol)
thu duge & <Budc 7> cta vi du diéu ché 1 trong dimetylformamit, bd sung DECP
(11,7 ml, 81,1 mmol) va DIPEA (17,7 ml, 97,3 mmol) & nhiét do 0°C, khuéy trong
10 phat. Dung dich phan tng di tron dugc bd sung N'-(4-clophenyl)-6-
metylisoquinolin-1,5-diamin (4,6 g, 16,2 mmol) thu dugc & <Budc 2> trén day, tiép
theo khudy trong 12 gid hodc lau hon. Pha lodng hdn hop phan tmg béing etyl axetat,
va rira bang dung dich nudc natri bicacbonat bdo hoa va nudec mudi. Lam kho 16p
hitu co béng natri sulfat khan, loc, va co dudi ap suét giam. Chét rén ¢ duoc duge
bd sung etyl axetat, tiép theo khudy trong 2 gid hodc lau hon. Lam kho chét ran thu
duoc bang gié 4m trong 16 trong 3 gidr hodc 1au hon dé thu dugc hop chét néu o dé
muc nay (2,7 g, 36%).

Phd 'H-NMR (300 MHz, DMSO-d6): & 11,56 (s, 1H), 9,33 (s, 1H), 9,14 (s,
1H), 8,58 (s, 1H), 8,47 (d, 1H), 8,00 (m, 5H), 7,63 (d, 1H), 7,38 (d, 2H), 7,19 (d, 1H),
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2,42 (s, 3H)
MS(ESI', m/z): 461 [M+H]"

Vi du 2: Piéu ché 4-amino-N-(6-metyl-1-((3-(triflometyl)phenyl)amino)isoquinolin-
5-yDthieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Cac budce 1, 2 va 3> cta vi du 1 duogc lap lai theo thu tu,
ngoai trir st dung 3-triflometylanilin thay cho 4-cloanilin & <Budc 1> cua vidu 1 dé
thu duoc hop chat néu & d& muc nay (22 mg, 26%).

MS(ESI', m/z): 495 [M+H]"

Vi du 3: Diéu ché N-(1-((4-clophenyl)amino)-6-metylisoquinolin-5-yl)-4-

(xyclopropylamino)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Budc 3> cua vi du 1 dugc ldp lai, ngoai trir sir dung N
(4-clophenyl)-6-metylisoquinolin-1,5-diamin (0,04 g, 0,14 mmol) va axit 4-
xyclopropylamino-thieno[3,2-d|pyrimidin-7-carboxylic (xem WO 2011009687, 0,18
mmol) thu duge & <Buge 2> cua vi du 1 dé thu duge hop chit néu & dé muc nay (27
mg, 38%).

MS(ESI', m/z): 501 [M+H]"

Vi du 4: Diéu ché 4-(xyclopropylamino)-N-(6-metyl-1-((3-
(triflometyl)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua vi du 3 dugce ldp lai, ngoai trr sir dung 6-metyl-N'-(3-
triflometyl-phenyl)-isoquinolin-1,5-diamin (0,05 g, 0,16 mmol) thu dugc ¢ <Budc
2> cua vi du 2 thay cho N'-(4-clophenyl)-6-metylisoquinolin-1,5-diamin thu dugc &
<Buéc 2> cta vi du 1 dé thu duoc hop chit néu & dé muc nay (27 mg, 26%).

MS(ESI', m/z): 535 [M+H]"

Vi du 5: DPiéu ché 4-amino-N-(6-metyl-1-((3-(4-metyl-1H-imidazol-1-yl)-5-
(triflometyl)phenyl)amino)isoquinolin-5-yl)thieno[ 3,2-d]pyrimidin-7-carboxamit
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Céac quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 duoc lap lai theo thtr tu,
ngoai trir st dung 3-(4-metyl-imidazol-1-yl)-5-triflometyl-phenylamin (xem WO
2006135640, 1,62 mmol) thay cho 4-cloanilin & <Budc 1> cta vi du 1 dé thu duoc
hop chéit néu & dé muc nay (7 mg, 42%).

MS(ESI", m/z): 575 [M+H]"

Vi du 6: Diéu ché 4-(xyclopropylamino)-N-(6-metyl-1-((3-(4-metyl-1H-imidazol-1-
yl)-5-(triflometyl)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d|pyrimidin-7-

carboxamit

Céac quy trinh cia <Budc 3> cla vi du 1 dugce lap lai, ngoai trir sit dung 6-
metyl-N'-(3-(4-metyl-imidazol-1-yl)-5-triflometyl-phenyl)-isoquinolin-1,5-diamin
(0,012 g, 0,03 mmol) thu dugc trong vi du 5 va axit 4-xyclopropylamino-thieno[3,2-
d]pyrimidin-7-carboxylic (xem WO 2011009687, 0,04 mmol) dé thu duoc hop chat
néu & dé& muc nay (10 mg, 57%).

MS(ESI’, m/z): 615 [M+H]"

Vi du 7: Didu  ché  4-amino-N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3-
(triflometyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-

carboxamit

<Buéc 1> Diéu ché 1-(bromometyl)-4-nitro-2-(triflometyl)benzen

Hoa tan 1-metyl-4-nitro-2-(triflometyl)benzen (25 g, 122 mmol) trong
dicloetan (300 ml), tiép theo khudy. B6 sung NBS (21,7 g, 122 mmol) va AIBN (2,0
g, 12,2 mmol) vao do, tiép theo khudy tiép trong khoang 12 gi& & nhiét do 80°C. Loc
chét rdn thu dugc dudi 4p suét giam, va lam kho bang gi6é 4m trong 10 (40°C) trong 3
gidr hodic 1au hon dé thu duoc hop chat néu & dé muc nay (34 g, 98%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 8,53 (d, 1H), 8,42 (s, 1H), 8,06 (d,
1H), 4,88 (s, 2H)

MS(ESI', m/z): 284 [M+H]"
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<Buéc 2> Diéu ché 1-etyl-4-(4-nitro-2-(triflometyl)benzyl)piperazin

Hoa tan 1-(bromometyl)-4-nitro-2-(triflometyl)benzen (34 g, 120 mmol) thu
dugc & <Buge 1> trén day trong diclometan (300 ml), tiép theo khudy. Dung dich
phan tmg dugc bd sung 1-etylpiperazin (15,97 ml, 126 mmol) va DIPEA (27,2 ml,
156 mmol), sau d6, khudy tiép trong khoang 3 gi & nhiét do phong. Pha loang hdn
hop phan tmg bang diclometan, va rira bang dung dich nudc natri bicacbonat bao hoa
va nude mudi. Lam kho 16p hiru co bang natri sulfat khan, loc, va c6 dudi ap suét
giam dé thu duoc hop chit néu & dé muc nay (21,7 g, 57%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 8,52 (d, 1H), 8,40 (s, 1H), 8,09 (d,
1H), 3,71 (s, 2H), 2,35 (m, 10H), 1,00 (t, 3H)

MS(ESI', m/z): 318 [M+H]"

<Buéc 3> Pidu ché 4-((4-etylpiperazin-1-yl)metyl)-3-(triflometyl)anilin

Hoa tan 1-etyl-4-(4-nitro-2-(triflometyl)benzyl)piperazin (21,7 g, 68,3 mmol)
thu dugc & <Budc 2> trén day trong metanol, tiép theo khudy. Dung dich phan ting
dugc bd sung Pd/C (1,8 g, 17,08 mmol), tiép theo khudy trong diéu kién khi hydro
trong khoang 12 gio & nhiét do phong. Loc hdn hop phan tmg qua 16p dém Celite
duéi 4p suét giam, rira bing metanol. C6 phan dich loc dudi ép suét giam dé thu
duoc hop chét néu & d&& muc nay (19,4 g, 99%).

Phdé 'H-NMR (300 MHz, DMSO-d,): & 7,30 (d, 1H), 6,85 (s, 1H), 6,76 (d,
1H), 5,42 (s, 2H), 3,37 (s, 2H), 2,33 (m, 10H) 1,01 (t, 3H)

MS(ESI', m/z): 288 [M+H]"

<Buéc 4> Piéu ché 4-amino-N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3-
triflometyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-
carboxamit

Céc quy trinh cuia <Céc budc 1, 2 va 3> cua vi du 1 dugc ldp lai theo thu tu,
ngoai trr st dung 4-((4-etylpiperazin-1-yl)metyl)-3-(triflometyl)anilin thu dugc &
<Budc 3> trén ddy thay cho 4-cloanilin & <Budc 1> cta vi du 1 dé thu dugc hop
chét néu & dé muc nay (7 mg, 30%).

MS(ESI', m/z): 621 [M+H]"
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Vi du 8: Diéu ché 4-(xyclopropylamino)-N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3-
(triflometyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-

carboxamit

Céac quy trinh cia <Budc 3> cta vi du 1 dugce ldp lai theo tht tu, ngoai trir s
dung N'-(4-(4-etyl-piperazin-1-ylmetyl)-3-triflometyl-phenyl)-6-metyl-isoquinolin-
1,5-diamin (0,015 g, 0,03 mmol) va axit 4-xyclopropylamino-thieno[3,2-
d]pyrimidin-7-carboxylic (xem WO 2011009687, 0,04 mmol) dé thu dugc hop chat
néu & dé muc nay (10 mg, 46%).

Phd '"H-NMR (300 MHz, DMSO-dy): & 11,59 (s, 1H), 9,48 (s, 1H), 8,94 (s,
1H), 8,64 (m, 2H), 8,48 (m, 2H), 8,31 (s, 1H), 8,24 (d, 1H), 8,01 (d, 1H), 7,63 (d,
2H), 7,20 (d, 1H), 3,62 (s, 2H), 3,06 (m, 1H), 2,70 (m, 10H), 2,42 (s, 3H), 1,13 (m,
3H), 0,87 (br, 2H), 0,7 (br, 2H)

MS(ESI', m/z): 661 [M+H]"

Vi du 9: Piéu ché N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3-
(triflometyl)phenyl)amino)-6-metylisoquinolin-5-yl)-4-(metylamino)thienol[3,2-

d]pyrimidin-7-carboxamit

Céc quy trinh cia <Budc 3> cta vi du 1 duoc 1dp lai theo thir tu, ngoai trir st
dung N'-(4-(4-etyl-piperazin-1-ylmetyl)-3-triflometyl-phenyl)-6-metyl-isoquinolin-
1,5-diamin (0,020 g, 0,05 mmol) thu dugc trong vi du 7 va axit 4-metylamino-
thieno[3,2-d]pyrimidin-7-carboxylic (xem WO 2011009687, 0,05 mmol) dé thu dugc
hop chét néu & dé muc nay (4 mg, 13%).

MS(ESI', m/z): 635 [M+H]"

Vi du 10: Pidu ché 4-amino-N-(1-((4-(4-etylpiperazin-1-yl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
Céc quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 dugc lap lai theo thu tu,

ngoai trir st dung 4-(4-etyl-piperazin-1-yl)phenylamin (xem WO 2009141386, 0,37

mmol) thay cho 4-cloanilin thu dugc & <Budc 1> cua vi du 1 dé thu duoc hop chét
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néu ¢ dé muc nay (1,2 mg, 37%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,54 (s, 1H), 9,04 (s, 1H), 8,96 (s,
1H), 8,60 (s, 1H), 8,44 (d, 1H), 7,97 (s, 2H), 7,91 (d, 1H), 7,69 (d, 2H), 7,57 (d, 1H),
7,07 (d, 1H), 6,95 (d, 2H), 3,07 (m, 4H), 2,50 (m, 4H), 2,37 (m, SH), 1,03 (t, 3H)

MS(ESI", m/z): 539 [M+H]"

Vi du 11: Piéu ché 4-amino-N-(1-((4-((4-etylpiperazin-1-yl)metyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budc 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thi tu,
ngoai trir st dung 4-(4-etyl-piperazin-1-ylmetyl)-phenylamin (xem WO 2006000420,
0,37 mmol) thay cho 4-cloanilin thu dugc & <Budc 1> cua vi du 1 dé thu dugc hop
chét néu & dé muc nay (4 mg, 8%).

Phé 'H-NMR (300 MHz, DMSO-dj): & 11,56 (s, 1H), 9,20 (s, 1H), 8,96 (s,
1H), 8,60 (s, 1H), 8,47 (d, 1H), 7,98 (m, 3H), 7,82 (d, 2H), 7,61 (d, 1H), 7,24 (d, 1H),
7,15 (d, 1H), 3,43 (s, 2H), 2,43 (s, 3H), 2,35 (m, 10H), 0,99 (t, 3H)

MS(ESI", m/z): 553 [M+H]"

Vi du 12: Didu ché 4-amino-N-(6-metyl-1-(phenylamino)isoquinolin-5-
yDthieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 duoc ldp lai theo thi tu,
ngoai trir st dung anilin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu duoc
hop chét néu & dé muc nay (112 mg, 65,5%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,55 (s, 1H), 9,21 (s, 1H), 8,96 (s,
1H), 8,58 (s, 1H), 8,50 (d, 1H), 7,98 (m, 3H), 7,91 (d, 2H), 7,61 (d, 1H), 7,36 (m,
2H), 7,15 (d, 1H), 7,01 (t, 1H), 2,48 (s, 3H) '

MS(ESI", m/z): 427 [M+H]"

Vi du 13: Didu ché 4-amino-N-(1-((4-clo-3-(triflometyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
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Cac quy trinh ctua <Cac budc 1, 2 va 3> cua vi du | dugc ldp lai theo thir tu,
ngoai trir st dung 4-clo-3-(triflometyl)anilin thay cho 4-cloanilin & <Budgc 1> cua vi
du 1 dé thu dugc hop chat néu & dé muc nay (75 mg, 50%).

Phé 'H-NMR (300 MHz, DMSO-dy): 5 11,58 (s, 1H), 9,62 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,50 (s, 1H), 8,35 (d, 1H), 8,07 (d, 1H), 7,94 (s, 2H), 7,67 (dd, 2H),
7,27 (d, 1H), 2,48 (s, 3H)

MS(ESI', m/z): 529 [M+H]"

Vi du 14: Piéu ché 4-amino-N-(1-((2-metoxy-5-(triflometyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Cac budc 1, 2 va 3> cua vi du 1 duogc lap lai theo thir tu,
ngoai trr st dung 2-metoxy-5-(triflometyl)analin thay cho 4-cloanilin & <Budc 1>
cta vi du 1 dé thu dugc hop chét néu & dé muc nay (53 mg, 35%).

Phd 'H-NMR (300 MHz, DMSO-dy): 5 11,60 (s, 1H), 8,94 (s, 1H), 8,69 (s,
1H), 8,58 (s, 1H), 8,52 (d, 1H), 8,26 (d, 1H), 8,00 (d, 1H), 7,90 (s, 2H), 7,63 (d, 1H),
7,45 (d, 1H), 7,28 (d, iH), 7,19 (d, 1H), 3,96 (s, 3H), 2,49 (s, 3H)

MS(ESI', m/z): 525 [M+H]"

Vi du 15: Piéu ché 4-amino-N-(6-metyl-1-((4-
(triflometyl)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Budéc 1> DPiéu ché  6-metyl-5-nitro-N-(4-(triflometyl)pyridin-2-
yl)isoquinolin-1-amin

Hoa tan 1-clo-6-metyl-5-nitroisoquinolin (580 mg, 2,61 mmol) thu dugc &
<Budc 4> cua vi du didu ché 2 trong 1,4-dioxan (15 ml), va bd sung 4-
(triflometyl)pyridin-2-amin (352 mg, 2,17 mmol), Xantphos (126 mg, 0,214 mmol),
Pdy(dba); (80 mg, 0,087 mmol) va CsCO; (1,4 g, 4,34 mmol). Dung dich phan Ung
duoc day kin va khudy trong 4 gid hodc 1au hon ¢ nhiét do 110°C. Pé ngudi hdn hop
phan tmg xubng nhiét do phong, pha lodng bang etyl axetat, va rira bang dung dich
nudc natri bicacbonat bdo hoa va nude mudi. Lam khé 16p hitu co bang natri sulfat

khan, loc, va c6 dudi 4p sudt giam. Tinh ché hop chat c6 dugc bang sic ky silicagel
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(etyl axetat:hexan = 1:3 (thé tich/thé tich)) dé thu dugc hop chét néu & dé muc nay
(321 mg, 42%).

Phd 'H-NMR (300 MHz, DMSO-dy): 8 10,50 (s, 1H), 8,79 (d, 1H), 8,65 (m,
2H), 8,26 (s, 1H), 7,70 (d, 1H), 7,35 (d, 1H), 7,07 (s, 1H)

MS(ESI', m/z): 349 [M+H]"

<Budc 2> Diéu ché 4-amino-N-(6-metyl-1-((4-triflometyl)pyridin-2-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Cac bude 2 va 3> cua vi du 1 dugc ldp lai theo thir tu,
ngoai trir st dung 6-metyl-5-nitro-N-(4-(triflometyl)pyridin-2-yl)isoquinolin-1-amin
thu dugc & <Budc 1> trén day thay cho N-(4-clophenyl)-6-metyl-5-nitroisoquinolin-
l-amin & <Budc 2> cta vi du 1 d thu duoc hop chit néu & dé muc nay (19 mg,
17%).

Phé 'H-NMR (300 MHz, DMSO-dy): & 11,59 (s, 1H), 10,67 (s, 1H), 9,06 (s,
1H), 8,64 (s, 1H), 8,58 (m, 3H), 8,14 (d, 1H), 7,96 (s, 2H), 7,63 (d, 1H), 7,38 (d, 1H),
7,32 (d, 1H), 2,43 (s, 3H)

MS(ESI', m/z): 496 [M+H]"

Vi du 16: Diéu ché 4-amino-N-(1-((4-metoxyphenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Céc budce 1, 2 va 3> cua vi du 1 dugc lap lai theo thir tu,
ngoai trir st dung para-anisidin thay cho 4-cloanilin & <Budgc 1> cua vi du 1 dé thu
duoc hop chét néu & dé muc nay (35 mg, 8%).

Phé 'H-NMR (300 MHz, DMSO-d): § 11,53 (s, 1H), 9,08 (s, 1H), 8,93 (s,
1H), 8,58 (s, 1H), 8,44 (d, 1H), 7,95 (s, 2H), 7,91 (d, 1H), 7,74 (d, 2H), 7,58 (d, 1H),
7,07 (d, 1H), 6,93 (d, 2H), 3,74 (s, 3H), 2,40 (s, 3H) '

MS(ESI', m/z): 457 [M+H]"

Vi du 17 Diéu ché 4-amino-N-(6-metyl-1-(p-tolylamino)isoquinolin-5-
yl)thieno|3,2-d]pyrimidin-7-carboxamit
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Céc quy trinh cta <Céc budce 1, 2 va 3> cia vi du 1 duogc lap lai theo thu tu,
ngoai trir st dung para-toluidin thay cho 4-cloanilin & <Bugc 1> ctia vi du 1 dé thu
duoc hop chit néu & dé muc nay.

MS(ESI', m/z): 441 [M+H]"

Vi du 18: Pidu ché 4-amino-N-(1-((4-isopropylphenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 dugc ldp lai theo tha tu,
ngoai trir st dung 4-isopropylanilin thay cho 4-cloanilin & <Bugc 1> ctia vi du 1 dé
thu dugc hop chit néu & d& muc nay (150 mg, 31%).

Phé '"H-NMR (300 MHz, DMSO-dj): § 11,67 (s, 1H), 8,97 (s, 1H), 8,59 (m,
2H), 8,02 (m, 2H), 7,92 (d, 1H), 7,79 (d, 1H), 7,70 (d, 2H), 7,22 (m, 2H), 7,05 (d,
2H), 3,52 (m, 1H), 2,40 (s, 3H), 1,27 (m, 6H)

MS(ESI', m/z): 469 [M+H]"

Vi du  19: Diéu ché  4-amino-N-(1-((5-(t-butyl)isoxazol-3-yl)amino-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Budc 1> Diéu ché 5-(t-butyl)isoxazol-3-amin

Hoa tan 4,4-dimetyl-3-oxopentannitril (3 g, 23,97 mmol) trong nudc cat,
khudy, va bd sung NaOH (1,06 g, 26,4 mmol) va NH,OH-HCl (1,83 g, 26,4 mmol).
Khudy dung dich phan tmg trong khoang 30 phut & nhiét d6 phong. Hon hop phan
g duoc didu chinh dé thu duoc d6 pH nam trong khoang tir 8 dén 9 bang cach bd
sung dung dich nudc NaOH 1 N, sau d6, khudy tiép trong 10 gid hodc 1au hon &
nhiét d6 50°C. Rira hdn hop phan tng 2 dén 3 1an bang cacbon tetraclorua, va 1p
nude duoc didu chinh dé thu duoc d6 pH nam trong khoang tir 4 dén 5 biang cach bd
sung HCI dam dac. Khudy tiép hdn hop phan ting trong khoang 3 gior & nhiét do
50°C. Pé ngudi hdn hop phan Gmg xudng nhiét d6 phong, va diéu chinh dé thu duoc
d6 pH bang 12 bang cach b sung dung dich nuéc NaOH 1 N. Loc chat ran thu dugc
duéi ap sudt giam, va rira bang nudc cit. Lam kho chét rin loc duge bing gié 4m

trong 10 (40°C) trong 3 gid hodc 1au hon dé thu duge hop chét ndu & dé& muc nay (2,6
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g, 17%).

Phd 'H-NMR (300 MHz, DMSO-dy): 3 5,49 (s, 1H), 5,40 (s, 2H), 1,21 (s,
9H)

MS(ESI", m/z): 141 [M+H]"

<Buéc 2> Diéu ché 4-amino-N-(1-((5-t-butyl)isoxazol-3-yl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d|pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budce 1, 2 va 3> cua vi du 1 duogc ldp lai theo thur tuy,
ngoai trir st dung 5-(t-butyl)isoxazol-3-amin thu dugc & <Budc 1> trén day thay cho
4-cloanilin & <Budc 1> cua vi du 1 dé thu duoc hop chét néu & d¢& muc nay (7 mg,
7%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,56 (s, 1H), 10,20 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,52 (d, 1H), 8,07 (d, 1H), 7,95 (m, 1H), 7,60 (d, 1H), 7,25 (d, 1H),
6,85 (s, 1H), 2,20 (s, 3H), 1,33 (s, 9H)

MS(EST’, m/z): 474 [M+H]"

Vi du 20: Didu ché 4-amino-N-(1-((4-flophenyl)amino)-6-metylisoquinolin-5-
ylthieno|3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céc budc 1, 2 va 3> cta vi du 1 duogc ldp lai theo thu tu,
ngoai trir st dung 4-floanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu
duge hop chét néu ¢ dé muc nay (25 mg, 13%).

MS(ESI', m/z): 445 [M+H]"

Vi du 21: Pidu ché 4-amino-N-(6-metyl-1-(thiazol-2-ylamino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Budc 1> cua vi du 15 va <Céac budc 2 va 3> cta vi du 1
dugc lap lai theo thtr tu, ngoai trr s dung 2-aminothiazol thay cho 4-
(triflometyl)pyridin-2-amin & <Budc 1> ctia vi du 15 dé thu duoc hop chét néu & dé
muc nay (29 mg, 7,4%).

Phé 'H-NMR (300 MHz, DMSO-dj): § 11,59 (s, 1H), 8,95 (s, 1H), 8,58 (s,
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1H), 8,50 (s, 1H), 8,15 (d, 1H), 7,97 (s, 2H), 7,69 (m, 1H), 7,60 (m, 1H), 7,29 (m,
2H), 7,11 (m, 1H), 2,42 (s, 3H)
MS(ESI', m/z): 434 [M+H]"

Vi du 22: Piéu ché 4-amino-N-(1-((4-xyanophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budce 1, 2 va 3> cta vi du 1 dugc 1dp lai theo th tu,
ngoai trr st dung 4-aminobenzonitril thay cho 4-cloanilin & <Budc 1> cta vi du 1
dé thu dugc hop chit néu ¢ dé muc nay (41 mg, 25%).

Phé "H-NMR (300 MHz, DMSO-dy): § 11,59 (s, 1H), 9,69 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,48 (d, 1H), 8,13 (m, 3H), 7,96 (s, 2H), 7,76 (d, 2H), 7,68 (d, 1H),
7,32 (d, 1H), 2,43 (s, 3H)

MS(ESI', m/z): 452 [M+H]"

Vi du 23: Diéu ché 4-amino-N-(6-metyl-1-(quinolin-5-ylamino)isoquinolin-5-

yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Budc 1> cta vi du 15 va <Céc budc 2 va 3> cua vi du 1
duoc lap lai theo thi tu, ngoai trir st dung 5-aminoquinolin thay cho 4-
(triflometyl)pyridin-2-amin & <Budc 1> ctia vi du 15 dé thu duge hop chét néu & dé
muc nay (15 mg, 8,6%).

Phé '"H-NMR (300 MHz, DMSO-dy): § 11,56 (s, 1H), 9,49 (s, 1H), 8,94 (s,
1H), 8,89 (d, 1H), 8,58 (s, 1H), 8,52 (d, 1H), 8,28 (d, 1H), 7,94 (m, 3H), 7,89 (t, 1H),
7,79 (m, 3H), 7,46 (d, 1H), 7,10 (d, 1H), 2,45 (s, 3H)

MS(ESI, m/z): 478 [M+H]"

Vi du 24: Pidu ché 4-amino-N-(1-((4-etoxyphenyl)amino)-6-metylisoquinolin-5-
yl)thieno|[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Cac budc 1, 2 va 3> cua vi du 1 duge 1dp lai theo thtr tu,

ngoai trir st dung 4-etoxyanilin thay cho 4-cloanilin & <Budce 1> cta vi du 1 dé thu
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duoc hop chéat néu ¢ dé muc nay (52 mg, 33%).

Phdé "H-NMR (300 MHz, DMSO-dy): 8 11,53 (s, 1H), 9,08 (s, 1H), 8,93 (s,
1H), 8,41 (s, 1H), 8,44 (d, 1H), 7,94 (m, 3H), 7,72 (d, 2H), 7,58 (d, 1H), 7,63 (d, 1H),
7,07 (d, 1H), 6,92 (d, 2H), 3,41 (q, 2H), 2,40 (s, 3H), 1,35 (t, 3H)

MS(ESI", m/z): 471 [M+H]"

Vi du 25: Piéu ché 4-amino-N-(6-metyl-1-((4-phenoxyphenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budc 1, 2 va 3> cua vi du 1 dugc ldp lai theo thir tu,
ngoai trir st dung 4-phenoxyphenyl thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé
thu duoc hop chat néu & d& muc nay (71 mg, 47%).

Ph "H-NMR (300 MHz, DMSO-dy): § 11,55 (s, 1H), 9,24 (s, 1H), 8,94 (s,
1H), 8,47 (s, 1H), 7,97 (m, SH), 7,61 (d, 1H), 7,39 (m, 3H), 7,14 (m, 6H), 2,42 (s,
3H)

MS(ESI', m/z): 519 [M+H]"

Vi du 26: Piéu ché 4-amino-N-(1-((4-hydroxyphenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ciia <Céc budce 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thu tu,
ngoai trir st dung 4-aminophenol thay cho 4-cloanilin & <Bugc 1> cta vi du 1 dé thu
duoc hop chét néu & dé muc nay.

MS(ESI', m/z): 443 [M+H]"

Vi du 27: Pidu ché 4-amino-N-(1-((4-isopropoxyphenyl)amino)-6-metylisoquinolin-
S-yDthieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budc 1, 2 va 3> cia vi du 1 dugc ladp lai theo thir tu,
ngoai trir str dung 4-isopropoxyanilin thay cho 4-cloanilin & <Budgc 1> ctia vi du 1 dé
thu duoc hop chit néu & dé muc nay.

Phé 'H-NMR (300 MHz, DMSO-dy): § 11,55 (s, 1H), 8,95 (s, 1H), 8,59 (s,
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1H), 8,47 (d, 1H), 7,96 (s, 2H), 7,85 (d, 1H), 7,69 (d, 2H), 7,10 (d, 1H), 6,95 (d, 2H),
4,60 (m, 1H), 2,42 (s, 3H), 1,13 (m, 6H)
MS(ESI', m/z): 485 [M+H]"

Vi du 28 DPidu ché 4-amino-N-(1-((4-dimetylaminophenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 duoc lap lai theo thi tu,
ngoai trir st dung N,N-dimetyl-p-phenylendiamin thay cho 4-cloanilin & <Budc 1>
cta vi du 1 dé thu duoc hop chit néu & dé muc nay (32 mg, 15%).

Phé 'H-NMR (300 MHz, DMSO-d,): 8 11,51 (s, 1H), 8,96 (s, 1H), 8,93 (s,
1H), 8,58 (s, 1H), 8,42 (d, 1H), 7,94 (s, 2H), 7,87 (d, 1H), 7,61 (d, 2H), 7,55 (d, 1H),
7,02 (d, 1H), 6,76 (d, 2H), 2,86 (s, 3H), 2,40 (s, 3H)

MS(ESI', m/z): 470 [M+H]"

Vi du 29: Piéu ché 4-amino-N-(1-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céc budce 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thir tu,
ngoai trr st dung 1,4-benzodioxan-6-amin thay cho 4-cloanilin & <Budc 1> cua vi
du 1 dé thu duoc hop chit néu & dé muc nay (21 mg, 13%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,57 (s, 1H), 8,94 (s, 1H), 8,58 (s,
1H), 8,51 (d, 1H), 7,97 (m, 2H), 7,68 (d, 1H), 7,62 (d, 1H), 7,39 (s, 1H), 7,19 (m,
2H), 6,73 (d, 2H), 4,12 (m, 4H), 2,44 (s, 3H)

MS(ESI', m/z): 485 [M+H]"

Vi du 30: Diéu ché 4-amino-N-(1-((3,4-dimetoxyphenyl)amino)-6-metylisoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céac budc 1, 2 va 3> cua vi du 1 duoc lap lai theo thu tuy,

ngoai trir sit dung 3,4-dimetoxyanilin thay cho 4-cloanilin & <Budgc 1> ctia vi du 1 dé

thu dugc hop chat néu & dé muc nay (40 mg, 25%).
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Phd 'H-NMR (300 MHz, DMSO-dy): § 11,59 (s, 1H), 9,41 (s, 1H), 8,94 (s,
1H), 8,80 (s, 1H), 8,51 (m, 2H), 8,13 (s, 2H), 7,87 (m, 2H), 7,78 (m, 1H), 7,34 (m,
1H), 7,05 (m, 1H), 3,76 (d, 6H), 2,36 (s, 3H)

MS(ESI", m/z): 487 [M+H]"

Vi du  31: Diéu ché 4-amino-N-(1-((3-flo-4-metoxyphenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d|pyrimidin-7-carboxamit

Céac quy trinh ctia <Céac budc 1, 2 va 3> cua vi du 1 dugce 1dp lai theo thu tu,
ngoai trr st dung 3-flo-4-metoxyanilin thay cho 4-cloanilin & <Budc 1> cta vi du 1
dé thu dugc hop chit néu & d& muc nay.

MS(ESI", m/z): 475 [M+H]"

Vi du 32: Piéu ché 4-amino-N-(6-metyl-1-((3,4,5-

trimetoxyphenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cta <Céac budc 1, 2 va 3> cta vi du 1 dugc lap lai theo thir tu,
ngoai trir st dung 3,4,5-trimetoxyanilin thay cho 4-cloanilin & <Buéc 1> cua vi du 1
dé thu duoc hop chét néu & & muc nay.

Phd 'H-NMR (300 MHz, DMSO-d,): & 11,77 (s, 1H), 9,45 (s, 1H), 8,89 (s,
1H), 8,60 (s, 1H), 8,52 (s, 1H), 7,95 (m, 3H), 7,57 (m, 2H), 7,12 (m, 2H), 3,63 (s,
6H), 3,39 (s, 3H)

MS(ESI', m/z): 517 [M+H]"

Vi du 33: DPiéu ché 4-amino-N-(6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-

carboxamit

<Budc 1> Diéu ché 6-metylisoquinolin-5-amin

Hoa tan 6-metyl-5-nitroisoquinolin (1 g, 5,31 mmol) thu dugc & <Budc 2>
ctia vi du didu ché 2 trong etanol (70 ml), va bd sung thiéc(II) clorua (5,46 g, 26,5
mmol) & nhiét dd phong. Khudy dung dich phan tmg trong 4 gid hodc 1au hon & nhiét
d6 100°C. D& nguoi hdn hop phan tng xudng nhiét do phong, pha lodng bing etyl
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axetat, va rira bdng dung dich nudc natri bicacbonat bdo hoa va nude mudi. Lam kho
16p hiru co bing natri sulfat khan, loc, va ¢6 dudi ap sudt giam. Chét ran c¢d dugc
dugc bd sung ete dietyl, tiép theo khudy trong 1 gio. Loc chét ran thu dugc dudi ap
suét giam dé thu duoc hop chit néu ¢ d& muc nay (320 mg, 38%).

Phd '"H-NMR (300 MHz, DMSO-dy): § 9,05 (s, 1H), 8,33 (d, 1H), 8,01 (d,
1H), 7,32 (d, 1H), 7,22 (d, 1H), 5,65 (s, 2H), 2,22 (s, 3H)

MS(ESI', m/z): 159 [M+H]"

<Budc 2> Diéu ché 4-amino-N-(6-metylisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit

Céc quy trinh cia <Budc 3> cua vi du | duoc ldp lai, ngoai trir sir dung 6-
metylisoquinolin-5-amin thu dugc & <Budc 1> trén day thay cho N'-(4-clophenyl)-
6-metylisoquinolin-1,5-diamin & <Budc 3> cua vi du 1 dé thu duoc hop chéat néu &
d& muc nay.

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,64 (s, 1H), 9,35 (s, 1H), 8,95 (s,
1H), 8,58 (s, 1H), 8,48 (d, 1H), 8,07 (d, 1H), 7,94 (s, 2H), 7,75 (m, 2H), 2,42 (s, 3H)

MS(ESI', m/z): 336 [M+H]"

Vi du 34: Didu ché 4-amino-N-(1-(benzo[d][1,3]dioxol-5-ylamino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Céc budc 1, 2 va 3> cta vi du 1 dugec ldp lai theo thu tu,
ngoai trr st dung 3,4-(metylendioxy)anilin thay cho 4-cloanilin & <Budc 1> cua vi
du 1 dé thu dugc hop chit néu & d& muc nay (39 mg, 24%).

Phd 'H-NMR (300 MHz, DMSO-d): & 11,54 (s, 1H), 9,10 (s, 1H), 8,93 (s,
1H), 8,58 (s, 1H), 8,42 (d, 1H), 7,95 (m, 3H), 7,59 (m, 2H), 7,23 (d, 1H), 7,10 (d,
1H), 6,89 (d, 1H), 5,99 (s, 2H), 2,40 (s, 3H) '

MS(ESI", m/z): 471 [M+H]"

Vi du 35: DPiéu ché 4-amino-N-(6-metyl-1-((5,6,7,8-tetrahydronaphtalen-2-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

-47-



32551

Céac quy trinh ctia <Céc budce 1, 2 va 3> cua vi du 1 duoc ldp lai theo thir tu,
ngoai trr st dung 5,6,7,8-tetrahydronaphtylamin thay cho 4-cloanilin & <Budc 1>
cta vi du 1 dé thu dugc hop chét néu & dé muc nay.

Phé 'H-NMR (300 MHz, DMSO-d,): & 11,60 (s, 1H), 9,44 (s, 1H), 8,93 (s,
1H), 8,57 (m, 3H), 7,94 (m, 2H), 7,54 (m, 3H), 7,00 (m, 2H), 2,41 (s, 3H), 1,74 (s,
4H), 1,00 (s, 4H)

MS(ESI', m/z): 481 [M+H]"

Vi du 36: Diéu ché 4-amino-N-(4-((4-clophenyl)amino)-7-metylquinazolin-8-
yDthieno[3,2-d]pyrimidin-7-carboxamit

<Buéc 1> Diéu ché 2-amino-4-metylbenzamit

Hoa tan 2-amino-4-metylbenzonitril (10 g, 75,7 mmol) trong etanol, bd sung
kali hydroxit (21,2 g, 378 mmol), tiép theo hdi luu trong 8 giv. D ngudi hdn hop
phan tng xudng nhiét do phong, co dudi ap suat giam, va hoa tan trong etyl axetat.
Rira 16p hitu co tao ra bing dung dich nuéc natri bicacbonat béo hoa va nudc mudi.
Lam kho 16p hitu co thu duge bing natri sulfat khan, ¢ dudi ap sudt giam, va tai két
tinh tir etanol dé thu duoc hop chét néu & dé muc nay (4,9 g, 43%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 7,40 (d, 1H), 6,52 (s, 2H), 6,45 (s,
1H), 6,28 (d, 1H), 2,14 (s, 3H)

<Budc 2> Pidu ché 7-metylquinazolin-4-(3H)-on

2-amino-4-metylbenzami (4,93 g, 32,8 mmol) thu dugc ¢ <Budce 1> trén day
duoc bd sung axit formic (30 ml, 787,9 mmol), tiép theo khudy trong 6 gi&r & nhiét
d6 100°C. P& ngudi hdn hop phan tmg xubng nhiét dé phong, co dudi ap suit giam,
va rira bang nude. Lam khé chit ran loc duoc bang gi6 4m trong 16 (40°C) trong 6
gidr hodc 1au hon dé thu duge hop chat néu & dé muc nay (4,79 g, 91%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 8,06 (s, 1H), 8,00 (d, 1H), 7,47 (s,
1H), 7,34 (d, 1H), 2,45 (s, 3H)

MS(ESI', m/z): 161 [M+H]"

<Budc 3> Diéu ché 6-bromo-7-metylquinazolin-4(3H)-on
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Hoa tan 7-metylquinazolin-4(3H)-on (4,78 g, 29,9 mmol) thu dugc ¢ <Budc
2> trén day va metanol (1,2 ml) trong axit axetic (23 ml, 397,5 mmol), va bd sung tir
tur brom (3,1 ml, 59,8 mmol) trong khoang thoi gian 5 phut & nhiét do phong, tiép
theo khudy trong 5 gi¢r & nhiét do phong. C6 hdn hop phan tng dudi ap suét giam, va
bd sung natri thiosulfat, tiép theo khudy mot lac. Loc chét rin thu dugc dudi dp suét
giam, rira bang nudc. Lam kho chit ran loc duge bang gié 4m trong 16 (40°C) trong 6
gid hodc 1au hon dé thu duoc hop chét néu & dé muc nay (4,62 g, 65%).

MS(ESI', m/z): 238 [M+H]"

<Budc 4> Didu ché 6-bromo-7-metyl-8-nitroquinazolin-4(3H)-on

B6 sung 6-bromo-7-metylquinazolin-4(3H)-on (2 g, 7,04 mmol) thu duogc &
<Budc 3> vao axit sulfuric (15 ml), va gia nhiét dén nhiét d6 80°C. Hon hop phan
mg nay duogc bd sung kali nitrat (1,1 g, 10,56 mmol), tiép theo khudy trong 20 phut
& nhiét d6 80°C. P& ngudi hdn hop phan tng xudng nhiét do phong, va bd sung nudce
da vao do6. Loc chét rdn thu duoc dudi 4p suét giam, rira bing nudc, va tai két tinh tir
metanol dé thu dugc hop chit néu & d& muc nay (675 mg, 28%).

Phé 'H-NMR (300 MHz, DMSO-dy): § 8,41 (s,1H), 8,25 (s,1H), 2,42 (s, 3H)

MS(ESI', m/z): 283 [M+H]"

<Budc 5> Piéu ché 6-bromo-4-clo-7-metyl-8-nitroquinazolin

Bb sung 6-bromo-7-metyl-8-nitroquinazolin-4(3H)-on (672 mg, 2,366 mmol)
thu dugc & <Budc 4> vao POCL; (10 ml), tiép theo khudy trong 4 gid & nhiét do
130°C. Bé ngudi hdn hop phan tng xudng nhiét do phong, va cat hdn hop phan tng
nay dudi ap sut giam, tiép theo bd sung nudc da. Pem chiét hdn hop phan tng bang
diclometan. Lam kho 16p hitu co thu dugc bang natri sulfat khan, loc, va cd dudi ap
sudt giam dé thu duoc hop chét néu & dé muc nay (420 mg, 59%).

-~ MS(ESI', m/z): 301 [M+H]"

<Budc 6> Diéu ché 6-bromo-N-(4-clophenyl)-7-metyl-8-nitroquinazolin-4-
amin
Hoa tan 6-bromo-4-clo-7-metyl-8-nitroquinazolin (420 mg, 1,388 mmol) thu

dugc & <Bude 5> trong 2-propanol (8 ml), va bd sung 4-cloanilin (195 mg, 1,527
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mmol) vao d6. Pay kin dung dich phan tng, va khudy trong 10 gi¢ hodc lau hon &
nhiét do 90°C. DBé nguodi hdn hop phan tng xuéng nhiét do phong, va loc chét rén thu
duoc dudi ap sudt giam, va rira bang etyl axetat. Lam kho chét rin loc dugc bang gid
4m trong 10 (40°C) trong 3 gid hodc lau hon dé thu dugc hop chat néu & dé muc nay
(89 g, 16%).

MS(ESI", m/z): 392 [M+H]"

<Budc 7> Diéu ché N*-(4-clophenyl)-7-metylquinazolin-4,8-diamin

Hoa tan 6-bromo-N-(4-clophenyl)-7-metyl-8-nitroquinazolin-4-amin (88 mg,
19,4 mmol) thu dugc & <Budc 6> trong etanol, bd sung Pd/C 10% (9 mg, 0,022
mmol), tiép theo khudy trong 8 gitr dudi khi hydro. Loc hdn hgp phan ung qua 16p
dém Celite dudi 4p sudt giam, va rira biang dung dich di tron chia clorofom/2-
propanol = 4/1 (thé tich/thé tich). C6 phan dich loc thu duge dudi &p sut giam va
tinh ché bang séc ky silicagel dé thu duoc hop chét néu & dé muc nay (36 mg, 56%).

Phé '"H-NMR (300 MHz, DMSO-d): & 9,58 (s,1H), 8,54 (s,1H), 7,96 (d,2H),
7,62 (d,1H), 7,43 (d, 2H), 7,28 (d,1H), 5,61 (s,2H), 2,27 (s,3H)

MS(ESI", m/z): 285 [M+H]"

<Budc 8> Diéu ché 4-amino-N-(4-((4-clophenyl)amino)-7-metylquinazolin-
8-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Hoa tan axit 4-aminothieno[3,2-d]pyrimidin-7-carboxylic (47 mg, 0,239
mmol) thu dugc & <Budc 7> cua vi du 1 trong dimetylformamit, bb sung DECP (52
uL, 0,358 mmol) va DIPEA (0,1 ml, 0,597 mmol) & nhiét d6 0°C, tiép theo khudy
trong 10 phat. Hdn hop phan tng nay duoc bd sung N*-(4-clophenyl)-7-
metylquinazolin-4,8-diamin (34 mg, 0,119 mmol) thu dugc & <Budc 7> trén day,
tiép theo khudy trong 10 gid & nhiét do 40°C. Pha lodng hdn hop phan ting bang etyl
* axetat, va rira bang dung dich nuéc natri bicacbonat bdo hoa va nuéc mudi. Lam kho
16p hitu co bang natri sulfat khan, loc, va c¢d dudi ap suit giam. Chat rin c6 duoc
duoc bd sung etyl axetat, tiép theo khudy trong 2 gidr hodc 1au hon. Loc chét ran thu
duoc dudi ap suét gidm, rira béng etyl axetat va metanol. Lam kho chét ran loc dugc
bang gi6 4m trong 1o (40°C) trong 3 gid hodc 1au hon dé thu dugc hop chét néu ¢ dé
muc nay (5,7 g, 10%).
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Phé 'H-NMR (300 MHz, DMSO-dy): 5 11,74 (s,1H), 9,91 (s,1H), 8,93 (s,1H),
8,58 (d,1H), 8,42 (d,1H), 7,95 (d,2H), 7,90 (s,2H), 7,62 (d,1H), 7,46 (d,2H), 2,43
(s,3H)

MS(ESI', m/z): 462 [M+H]"

Vi du 37: Piéu ché 4-(xyclopropylamino)-N-(1-((4-metoxyphenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cta vi du 16 dugc ldp lai theo tht tu, ngoai trir st dung axit 4-
(xyclopropylamino)thieno[3,2-d]pyrimidin-7-carboxylic (xem vi du diéu ché 4 cta
Patent Han Qudc sb cong bd 10-2011-0089108) thay cho axit carboxylic trong vi du
16 dé thu duoc hop chit néu & dé muc nay (32 mg, 24%).

Phé '"H-NMR (300 MHz, DMSO-dy): § 11,55 (s, 1H), 9,13 (s, 1H), 9,07 (s,
1H), 8,65 (s, 1H), 8,51 (d, 1H), 8,44 (d, 1H), 7,91 (d, 1H), 7,74 (d, 2H), 7,58 (d, 1H),
7,07 (d, 1H), 6,93 (d, 2H), 3,08 (m, 1H), 2,41 (s, 3H), 0,86 (m, 2H), 0,71 (m, 2H)

MS(ESI', m/z): 497 [M+H]"

Vi du 38: Piéu ché 4-amino-N-(1-((3-clophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céac budce 1, 2 va 3> ctia vi du 1 duge ldp lai theo thu tu,
ngoai trir st dung 3-cloanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu
duoc hop chéit ndu & dé muc nay (223 mg, 39%).

Phdé "H-NMR (300 MHz, DMSO-dy): § 11,56 (s, 1H), 9,35 (s, LH), 8,93 (s,
1H), 8,57 (s, 1H), 8,45 (d, 1H), 8,14 (m, 1H), 8,03 (d, 1H), 7,94 (s, 2H), 7,84 (d, 1H),
7,62 (d, 1H), 7,33 (t, 1H), 7,20 (d, 1H), 6,99 (dd, 1H), 2,41 (s, 3H)

MS(EST', m/z): 460 [M+H]"

Vi du 39: Pidu ché 4-amino-N-(1-((3-bromophenyl)amino)-6-metylisoquinolin-5-
yDthieno|[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Cac budc 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thi tu,
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ngoai trir stt dung 4-bromoanilin thay cho 4-cloanilin & <Bugc 1> ctia vi du 1 dé thu
dugc hop chét néu ¢ dé muc nay (65 mg, 15%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,55 (s, 1H), 9,31 (s, 1H), 8,92 (s,
1H), 8,57 (s, 1H), 8,44 (d, 1H), 7,99 (d, 1H), 7,93 (m, 4H), 7,61 (d, 1H), 7,48 (d, 2H),
7,17 (d, 1H), 2,41 (s, 3H)

MS(EST', m/z): 504 [M+H]"

Vi du 40: Diéu ché 4-amino-N-(1-((2,4-diclophenyl)amino)-6-metylisoquinolin-5-
yl)thieno|[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 dugce 13p lai theo thir tu,
ngoai trir st dung 2,4-dicloanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu
duoc hop chit néu ¢ d& muc nay (45 mg, 42%).

Phd "H-NMR (300 MHz, DMSO-dy): § 11,56 (brs, 1H), 9,05 (brs, 1H), 8,94
(s, 1H), 8,59 (s, 1H), 8,35 (s, 1H), 7,95 (m, 4H), 7,27 (s, 1H), 7,14 (s, 1H), 2,43 (s,
3H)

MS(ESI', m/z): 495 [M+H]"

Vi du 41: Diéu ché 4-amino-N-(1-((3,4-diclophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Cac budc 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thir tu,
ngoai trir sir dung 3,4-dicloanilin thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé thu
dugc hop chét néu ¢ dé muc nay (47 mg, 43%).

Phd 'H-NMR (300 MHz, DMSO-dj): § 11,58 (brs, 1H), 9,47 (brs, 1H), 8,94
(s, 1H), 8,59 (s, 1H), 8,46 (m, 4H), 7,63 (s, 1H), 7,56 (s, 1H), 7,25 (s, 1H), 2,43 (s,
3H) ' ' '

MS(ESI', m/z): 495 [M+H]"

Vi du 42: Piéu ché 4-amino-N-(1-((3,5-diclophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit
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Cac quy trinh ctia <Céac budc 1, 2 va 3> cua vi du 1 dugce 1ap lai theo tht tu,
ngoai trir st dung 3,5-dicloanilin thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé thu
dugc hop chat néu ¢ d& muc nay (42 mg, 41%).

Phd '"H-NMR (300 MHz, DMSO-dj): § 11,59 (brs, 1H), 9,51 (brs, 1H), 8,94
(s, 1H), 5,60 (s, 1H), 8,44 (s, 1H), 8,11 (m, 3H), 7,67 (s, 1H), 7,27 (s, 1H), 7,14 (s,
1H), 2,44 (s, 3H)

MS(ESI", m/z): 495 [M+H]"

Vi du 43: Diéu ché 4-amino-N-(6-metyl-1-((3,4,5-triclophenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cta <Céc budc 1, 2 va 3> cua vi du 1 duoc 1dp lai theo thir tu,
ngoai trir st dung 2,3,4-tricloanilin thay cho 4-cloanilin & <Budgc 1> cta vi du 1 dé
thu dugc hop chét néu & dé muc nay (75 mg, 6%).

MS(ESI", m/z): 529 [M+H]"

Vi du 44 Diéu ché  4-amino-N-(1-((4-clo-3-metoxyphenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céc budce 1, 2 va 3> cta vi du 1 dugc ldp lai theo thur tu,
ngoai trr st dung 4-clo-3-metoxyanilin thay cho 4-cloanilin & <Budc 1> cia vidu 1
dé thu dugc hop chét néu & dé muc nay (103 mg, 9%).

Phd 'H-NMR (300 MHz, DMSO-d): § 11,57 (s,1H), 9,31 (s,1H), 8,94 (s,1H),
8,58 (s,1H), 8,47 (d,1H), 8,03 (d,1H), 7,95 (s,2H), 7,80 (s,1H), 7,65 (m,2H), 7,33
(d,2H), 7,19 (d,1H), 3,87 (s,3H), 2,42 (s, 3H)

MS(ESI', m/z): 491 [M+H]"

Vi du 45: Diéu ché 4-amino-N-(1-benzylamino-6-metylisoquinolin-5-yl)thieno[3,2-

d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céac budce 1, 2 va 3> cta vi du 1 duoc ldp lai theo thu tu,

ngoai trir st dung benzylamin thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé thu
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duoc hop chit néu & d& muc nay (32 mg, 32%).
MS(ESI', m/z): 441 [M+H]"

Vi du 46: Piéu ché 4-amino-N-(6-metyl-1-phenoxyisoquinolin-5-yl)thieno[3,2-

d]pyrimidin-7-carboxamit

Céc quy trinh cta <Céc budc 1, 2 va 3> cia vi du | dugc 1ap lai theo thur tu,
ngoai trr st dung phenol, KOH, Cu (bot) va 1,4-dioxan thay cho 4-cloanilin va 2-
propanol & <Budc 1> ciia vi du 1 dé thu duoc hop chit néu & dé muc nay (62 mg,
17%).

Phé 'H-NMR (300 MHz, DMSO-d): & 11,64 (s, 1H), 8,94 (s, 1H), 8,57 (s,
1H), 8,29 (d, 1H), 7,94 (s, 2H), 7,90 (d, 1H), 7,70 (d, 1H), 7,45 (m, 3H), 7,26 (m,
3H), 2,46 (s, 3H)

MS(ESI', m/z): 427 [M+H]"

Vi du 47: Diéu ché 4-amino-N-(6-metyl-1-((4-morpholinophenyl)amino)isoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céc budc 1, 2 va 3> cta vi du 1 duogc ldp lai theo thu tu,
ngoai tr st dung 4-morpholinoanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1
dé thu dugc hop chat néu & dé muc nay (193 mg, 35%).

Phé 'H-NMR (300 MHz, DMSO-dy): § 9,03 (s, 1H), 8,92 (s, 1H), 8,57 (s,
1H), 8,41 (d, 1H), 7,93 (br, 2H), 7,88 (d, 1H), 7,68 (d, 2H), 7,55 (d, 1H), 7,04 (d,
1H), 6,92 (d, 2H), 3,74 (m, 4H), 3,05 (m, 4H), 2,39 (s, 3H)

MS(ESI', m/z): 512 [M+H]"

Vi du 48: Diéu ché N-(1-((4-(1H-pyrol-1-yl)phenyl)amino)-6-metylisoquinolin-5-

yl)-4-aminothieno[3,2-d]pyrimidin-7-carboxamit
Céc quy trinh cua <Céc budc 1, 2 va 3> cia vi du 1 dugc 1dp lai theo thir tu,

ngoai trr st dung 4-(1H-pyrol-1-yl)anilin thay cho 4-cloanilin & <Budc 1> cua vi du

1 dé thu duoc hop chét néu & d& muc nay (110 mg, 21%).
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Phd 'H-NMR (300 MHz, DMSO-dy): & 11,59 (s, 1H), 9,30 (s, 1H), 8,93 (s,
1H), 8,57 (s, 1H), 8,48 (d, 1H), 7,97 (m, 4H), 7,62 (d, 1H), 7,51 (d, 2H), 7,30 (s, 2H),
7,16 (d, 1H), 6,23 (s, 2H), 2,41 (s, 3H)

MS(ESI', m/z): 491 [M+H]"

Vi du 49: Diéu ché 4-amino-N-(6-metyl-1-(pyrimidin-4-ylamino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céc budc 1, 2 va 3> cua vi du 1 dugc 14p lai theo thir ty,
ngoai trr st dung 4-aminopyrimidin thay cho 4-(triflometyl)pyridin-2-amin & <Budc
1> cua vi du 15 dé thu duge hop chat néu & dé muc nay (2,3 mg, 1,5%).

Phé 'H-NMR (300 MHz, DMSO-dy): § 11,61 (s, 1H), 10,50 (s, 1H), 8,94 (s,
1H), 8,78 (s, 1H), 8,58 (s, 1H), 8,49 (d, 1H), 8,38 (d, 1H), 8,21 (d, 1H), 8,13 (d, 1H),
7,95 (s, 2H), 7,64 (d, 1H), 7,42 (d, 1H), 2,43 (s, 3H)

MS(ESI", m/z): 429 [M+H]"

Vi du 50: Diéu ché  4-amino-N-(1-((4-(diflometoxy)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d|pyrimidin-7-carboxamit

Céac quy trinh ctia <Cac budce 1, 2 va 3> cta vi du 1 dugc lap lai theo thu tu,
ngoai trir stt dung 4-(diflometoxy)anilin thay cho 4-cloanilin & <Budc 1> cta vi du 1
dé thu duoc hop chit néu & dé muc nay (170 mg, 27%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,55 (s, 1H), 9,28 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,46 (d, 1H), 7,97 (m, SH), 7,62 (d, 1H), 7,16 (m, 3H), 2,42 (s,
3H)

MS(EST', m/z): 493 [M+H]"

Vi du 51: Diéu ché 4-amino-N-(6-metyl-1-((4-

(triflometoxy)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Cac budc 1, 2 va 3> cua vi du 1 duogc 1dp lai theo thu tu,

ngoai trir st dung 4-(triflometoxy)anilin thay cho 4-cloanilin & <Budgc 1> cua vidu 1
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dé thu duoc hop chét néu & dé muc nay (30 mg, 20%).

Phd "H-NMR (300 MHz, DMSO-dy): & 11,56 (s, 1H), 9,39 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,44 (d, 1H), 8,01 (m, 5H), 7,64 (d, 1H), 7,33 (d, 2H), 7,21 (d, 1H),
2,42 (s, 3H)

MS(ESI', m/z): 511 [M+H]"

Vi du 52: Piéu ché 4-amino-N-(1-((4-clophenyl)amino)isoquinolin-5-yl)thieno[3,2-

d]pyrimidin-7-carboxamit

<Buéc 1> Diéu ché 1-clo-5-nitroisoquinolin

Céc quy trinh cia <Céc budc 3 va 4> cua vi du didu ché 2 dugce lap lai theo
thr tu, ngoai trr st dung S-nitroisoquinolin thay cho 6-metyl-5-nitroisoquinolin &
<Buéc 3> cua vi du didu ché 2 dé thu dugc hop chit néu & dé muc nay (1,35 g, 40%).

Phdé "H-NMR (300 MHz, DMSO-d,): & 8,77 (t, 2H), 8,56 (d, 1H), 8,31 (d,
1H), 8,05 (t, 1H)

MS(ESI", m/z): 209 [M+H]"

<Budc 2> Piéu ché 4-amino-N-(1-((4-clophenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céc budc 1, 2 va 3> cua vi du 1 duogc 1dp lai theo thu tu,
ngoai trir st dung 1-clo-5-nitroisoquinolin thay cho 1-clo-6-metyl-5-nitroisoquinolin
& <Budc 1> cta vi du 1 dé thu duogc hop chit néu & dé muc nay (40 mg, 24%).

Phd 'H-NMR (300 MHz, DMSO-dj): & 12,42 (s, 1H), 9,34 (s, 1H), 9,00 (s,
1H), 8,76 (s, 1H), 8,71 (d, 1H), 8,35 (d, 1H), 8,20 (d, 1H), 8,01 (s, 2H), 7,97 (d, 2H),
7,74 (m, 2H), 7,39 (d, 2H)

MS(ESI', m/z): 447 [M+H]"

Vi du 53: Piéu ché 4-amino-N-(5-((4-clophenyl)amino)naphtalen-1-yl)thieno[3,2-

d]pyrimidin-7-carboxamit

<Budc 1> Piéu ché N-(4-clophenyl)-5-nitronaphtalen-1-amin

Hoa tan 1-bromo-5-nitronaphtalen (131 mg, 0,52 mmol) trong DMA (5 ml),
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va bd sung 4-cloanilin (60 mg, 0,47 mmol), Xantphos (27 mg, 0,047 mmol),
Pdy(dba); (17,2 mg, 0,019 mmol) va CsCO; (306 mg, 0,94 mmol) & nhiét d§ phong.
Pay kin dung dich phan tng va khudy trong khoang 3 gid trong diéu kién vi séng &
nhiét do 140°C. Pé ngudi hdn hop phan ting xudng nhiét d6 phong, pha lodng bing
etyl axetat, va rira bing dung dich nudc natri bicacbonat bdo hoa va nude mudi. Lam
kho 16p hitu co bing natri sulfat khan, loc, va ¢6 dudi ap sudt giam. Tinh ché hop
chét ¢ duoc bang sic ky silicagel (etyl axetat:hexan = 1:5 (thé tich/thé tich)) dé thu
duge hop chéit néu ¢ dé muc nay (92 mg, 66%).

Phd 'H-NMR (300 MHz, DMSO-d): § 10,10 (s, 1H), 9,00 (d, 1H), 8,58 (d,
1H), 8,13 (d, 1H), 7,89 (m, 3H), 7,59 (d, 2H), 7,47 (d, 2H)

MS(ESI, m/z): 299 [M+H]"

<Buéc 2> Diéu ché 4-amino-N-(1-((4-clophenyl)amino)isoquinolin-5-
yDthieno[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh ciia <Cac budc 1, 2 va 3> cua vi du 1 dugce lap lai theo thir tu,
ngoai trir si dung N-(4-clophenyl)-5-nitronaphtalen-1-amin thu dugc ¢ <Budc 1>
thay cho N-(4-clophenyl)-6-metyl-5-nitroisoquinolin-1-amin trong <Bud&c 2> cua vi
du 1 dé thu duoc hop chét néu & dé muc nay (10 mg, 8,2%).

Phd "H-NMR (300 MHz, DMSO-d): & 12,56 (s, 1H), 9,00 (s, 1H), 8,77 (s,
1H), 8,49 (d, 1H), 8,42 (s, 1H), 8,17 (d, 1H), 8,00 (m, 3H), 7,64 (m, 2H), 7,52 (d,
1H), 7,27 (d, 2H), 7,05 (d, 2H)

MS(ESI', m/z): 446 [M+H]"

Vi du 54: DPiéu ché 4-amino-N-(1-((4-etynylphenyl)amino)-6-metylisoquinolin-5-
yDthieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Cac budc 1, 2 va 3> cua vi du 1 dugc lap lai theo tha tu,
ngoai trr str dung 4-etynylanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu
dugc hop chét néu ¢ d& muc nay (114 mg, 46%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 12,18 (s, 1H), 8,97 (s, 1H), 8,62 (s,
1H), 8,36 (d, 1H), 8,07 (d, 1H), 7,91 (m, 4H), 7,71 (d, 1H), 7,63 (d, 2H), 7,42 (d, 1H),
5,77 (s, 1H), 5,76 (br, 1H), 2,29 (s, 3H)
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MS(ESI', m/z): 450 [M+H]"

Vi du 55: Pidu ché 4-amino-N-(1-(isopropylamino)-6-metylisoquinolin-5-

yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céc bude 1, 2 va 3> cua vi du 1 duge 1ap lai theo tht tu,
ngoai trir str dung isopropylamin thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé thu
dugc hop chét néu & d muc nay (4 mg, 1%).

Phdé 'H-NMR (300 MHz, MeOD): & 8,89 (s,1H), 8,58 (s,1H), 8,16 (d,1H),
7,77 (d,1H), 7,50 (d,1H), 7,00 (d,1H), 4,34 (m,1H), 2,47 (s,3H), 1,25 (d, 6H)

MS(ESI', m/z): 393 [M+H]"

Vi du 56: Diéu ché 4-amino-N-(1-(indolin-6-ylamino)-6-metylisoquinolin-5-

yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cta <Céc budc 1, 2 va 3> cua vi du 1 dugc ldp lai theo thir tu,
ngoai trir sir dung 6-nitroindolin thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé thu
dugc hop chét néu & & muc nay (12 mg, 3%).

MS(ESI', m/z): 468 [M+H]"

Vi du 57: Diéu ché 4-amino-N-(1-((4-(flometoxy)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Buéc 1> Diéu ché 1-(flometoxy)-4-nitrobenzen

Hoa tan rugu 4-nitrobenzylic (1 g, 6,53 mmol) trong diclometan (15 ml), va
bd sung XeF, (1,1 g, 6,53 mmol) & nhiét 46 35°C. Khuéy dung dich phan tng & nhiét
d6 nam trong khoang tir 35 dén 40°C dén khi qua trinh sinh khi dimg lai. D& nguoi
dung dich phan tng xudng nhiét 4o phong va khudy tiép trong khoang 7 gio. Pha
lodng hén hop phan tng bing etyl axetat, va rira bing dung dich nudc natri
bicacbonat bdo hoa va nudc mudi. Lam kho 16p hitu co bang natri sulfat khan, loc,
va c¢d dudi 4p suét giam. Tinh ché hop chit c¢6 duoc bang sic ky silicagel (etyl

axetat:hexan = 1:5 (thé tich/thé tich)) dé thu duoc hop chit néu & dé& muc nay (670
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mg, 61%).
Phé 'H-NMR (300 MHz, DMSO-dy): & 8,29 (d, 2H), 7,35 (d, 2H), 6,09 (s,
1H), 5,91 (s, 1H)
MS(ESI", m/z): 172 [M+H]"

<Budc 2> Diéu ché 4-(flometoxy)anilin

Céc quy trinh cua <Budc 2> cua vi du 1 dugc ldp lai, ngoai trir st dung 1-
(flometoxy)-4-nitrobenzen thu dugc & <Budc 1> trén day thay cho N-(4-clophenyl)-
6-metyl-5-nitroisoquinolin-1-amin trong <Budc 2> ctia vi du 1 dé thu duoc hop chit
néu & dé muc nay (510 mg, 92%).

Phé '"H-NMR (300 MHz, DMSO-d,): & 6,80 (d, 2H), 6,55 (d, 2H), 5,73 (s,
1H), 5,55 (s, 1H), 4,84 (s, 2H)

MS(ESI, m/z): 142 [M+H]"

<Buéc 3> Piéu ché 4-amino-N-(1-((4-(flometoxy)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céc budce 1, 2 va 3> cua vi du 1 duogc lap lai theo thi tu,
ngoai trur st dung 4-(flometoxy)anilin thay cho 4-cloanilin & <Budc 1> cua vi du 1
dé thu dugc hop chit néu ¢ dé muc nay (17 mg, 11%).

Phé 'H-NMR (300 MHz, DMSO-d): & 11,54 (s, 1H), 9,19 (s, 1H), 8,93 (s,
1H), 8,58 (s, 1H), 8,45 (d, 1H), 7,95 (m, 3H), 7,85 (d, 1H), 7,60 (d, 1H), 7,12 (m,
3H), 5,91 (s, 1H), 5,73 (s, 1H), 2,41 (s, 3H)

MS(EST', m/z): 475 [M+H]"

Vi du 58: Pidu ché N-(1-(4-clophenylamino)-6-metylisoquinolin-5-yl)thieno[3,2-

d]pyrimidin-7-carboxamit

<Buéc 1> Pidu ché 7-metyl-3H-thieno[3,2-d]pyrimidin-4-on

Hoa tan este metyl cua axit 3-amino-4-metyl-thiophen-2-carboxylic (10,2 g,
59,6 mmol) trong formamit (25 ml), tiép theo hoi luu trong 24 gid & nhiét do 200°C.
Lam mét tir tr dung dich phan tng nay Xuéng nhiét d6 phong. Loc chét ran thu duoc,

rira bang ete dietyl, va lam kho dé thu duoc hop chit néu & d& muc nay (9 g, 91%).
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Phé 'H-NMR (300 MHz, DMSO-dy): & 8,17 (s, 1H), 7,81 (s, 1H), 2,31 (s,
3H)

<Budc 2> Diéu ché 4-clo-7-metyl-thieno[3,2-d]pyrimidin

Tron 7-metyl-3H-thieno[3,2-d]pyrimidin-4-on (9 g, 54,2 mmol), DMF (ImL),
POCl; (80mL) va hdi luu trong 4 gid ¢ nhiét do 110°C. DPé ngudi dung dich phan
g xubng nhiét do phong, va ¢6 hdn hop phan tmg dudi ap sudt giam. BS sung
toluen vao hdn hop phan tmg nay, va cb tiép dudi ap suit giam. Trung hoa cin thu
duoc béng natri bicacbonat, dem chiét béng etyl axetat, lam kho, va loc dé thu duoc
hop chit néu & d& muc nay (8,1 g, 81%).

Phb 'H-NMR (300 MHz, CDCl5): § 9,01 (s, 1H), 7,69 (s, 1H), 2,53 (s, 3H)

<Budc 3> DPiéu ché 7-metyl-thieno[3,2-d]pyrimidin

Hoa tan 4-clo-7-metyl-thieno[3,2-d]pyrimidin (6,5 g, 35,2 mmol) trong
metanol (200 ml), bd sung Pd(OH), (1,3 g) va trietylamin (4,9 ml, 35,2 mmoL), va
khudy trong 5 gitr dudi diéu kién ap suat hydro. Hon hop phan tmg duoc loc qua 16p
dém Celite dudi ap sudt giam, va cd. Tinh ché hop chét co dugc bang sic ky silicagel
(etyl axetat:hexan = 1:1 (thé tich/thé tich=1/1)) dé thu dugc hop chit néu & d& muc
nay (4,5 g, 85%).

Phd "H-NMR (300 MHz, CDCL): § 9,24 (s, 2H), 7,65 (s, 1H), 2,54 (s, 3H)

<Budc 4> 7-axetyloxymetyl-thieno[3,2-d]|pyrimidin

Hoa tan 7-metyl-thieno[3,2-d]pyrimidin (500 mg, 3,33 mmol) trong benzen
(11 ml), bd sung NBS (539 mg, 3,33 mmol) va AIBN (27 mg, 0,17 mmol), va hdi
luu trong 2 gid & nhiét do 75°C. Lam mét tir tir hdn hop phan ting xubng nhiét do
phong, va bd sung kali iodua (553 mg, 3,33 mmol) va DMF (5 ml), tiép theo khudy
trong 1 gid & nhiét d6 40°C. BO sung natri axetat (273 mg, 3,33 mmol) vao do, tiép
theo khudy tiép trong 3 gid' & nhiét d6 40°C. Ngoai ra, bd sung natri axetat (273 mg,
3,33 mol) vao do, va khudy hdn hop phan tmg niy trong 12 gi® & nhiét do 40°C.
Pem chiét hdn hop phan tng nay bang etyl axetat, rira bang nuéc va dung dich
Na$,0;, 1am kho va ¢6 dudi ap suét giam. Tinh ché hop chét c¢6 duogc bing sic ky
silicagel (etyl axetat:hexan = 1:1 (thé tich/thé tich)) dé thu dugc hop chat néu & dé
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muc nay (140 mg, 20%).

Phé 'H-NMR (300 MHz, CDCl5): & 9,29 (s, 1H), 9,27 (s, 1H), 8,08 (s, 1H),
5,48 (s, 2H), 2,12 (s, 3H)

MS(ESI", m/z): 209 [M+H]"

<Budc 5> Diéu ché 7-hydroxymetyl-thieno[3,2-d]pyrimidin

Hoa tan 7-axetyloxymetyl-thieno[3,2-d|pyrimidin (134 mg, 0,64 mmol) trong
tetrahydrofuran/nude (2 ml/2 ml), bo sung dung dich nuée natri hydroxit 1 N (0,97
ml, 0,97 mmol), tiép theo khudy trong 2 gio & nhiét do phong. Pem chiét dung dich
phéan tng béng etyl axetat, lam khd, va loc dé thu dugc hop chit néu & d& muc nay
(86 mg, 77%).

Phdé 'H-NMR (300 MHz, CDCly): & 9,25 (s, 1H), 9,17 (s, 1H), 7,92 (s, 1H),
5,04 (s, 2H)

<Buéc 6> Diéu ché thieno[3,2-d]pyrimidin-7-carboaldehyt

Hoa tan 7-hydroxymetyl-thieno[3,2-d]pyrimidin (250 mg, 1,56 mmol) trong
diclometan (10 ml), bd sung MnO, (1,36 g, 15,60 mmol), tiép theo khudy trong 2 gio.
Loc hdn hop phén Gng qua 16p dém Celite dudi ap sudt giam, va co dé thu dugc hop
chit néu & dé muc nay (80 mg, 30%).

Phd 'H-NMR (300 MHz, CDCls): & 10,51 (s, 1H), 9,37 (s, 2H), 8,87 (s, 1H)

<Buéc 7> Diéu ché axit thieno[3,2-d]pyrimidin-7-carboxylic

Cac quy trinh ctia <Budc 7> cua vi du 1 duogc lap lai ngoai trr st dung
thieno[3,2-d]pyrimidin-7-carboaldehyt (70 mg, 0,43 mmol) thay cho 4-
aminothieno|3,2-d]pyrimidin-7-carboaldehyt dé thu dugc hop chét néu & dé muc nay
(37 mg, 48%).

Phd 'H-NMR (300 MHz, DMSO-dy): 8 13,06 (brs, 1H), 9,62 (s, 1H), 9,27 (s,
1H), 9,16 (s, 1H)

MS(ESI', m/z): 181 [M+H]"

<Buéc 8> Didu ché N-(1-(4-clophenylamino)-6-metylisoquinolin-5-

yl)thieno[3,2-d]pyrimidin-7-carboxamit
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Céac quy trinh cua vi du 1 dugc ldp lai ngoai trr st dung axit thieno[3,2-
d]pyrimidin-7-carboxylic thay cho axit 4-aminothieno[3,2-d]pyrimidin-7-carboxylic
& <Budc 3> ctia vi du 1 dé thu duoc hop chit néu & d& muc nay (10 mg, 12%).

Phd 'H-NMR (300 MHz, DMSO-dy): 8 11,01 (brs, 1H), 9,77 (s, 1H), 9,41 (s,
1H), 9,33 (brs, 1H), 9,29 (s, 1H), 8,47 (d, 1H), 7,98 (d, 1H), 7,95 (d, 2H), 7,63 (d,
1H), 7,36 (d, 2H), 7,23 (d, 1H), 2,45 (s, 3H)

MS(ESI", m/z): 446 [M+H]"

Vi du 59: Piéu ché 4-amino-N-(1-((4-clo-3-((dimetylamino)metyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Budc 1> Diéu ché 1-(2-clo-5-nitrophenyl)-N,N-dimetylmetanamin

Hoa tan 2-clo-5-nitrobenzaldehyt (1 g, 5,39 mmol) trong THF (10 ml), va bd
sung dimetylamin (dung dich THF 2 M, 2,7 ml, 5,39 mmol). Lam lanh dung dich
phan tmg xudng nhiét d6 0°C, va bd sung tir tir NaBH(OAc); (1,6 g, 7,55 mmol) vao
do, tiép theo khudy trong 12 gid hodc 1au hon ¢ nhiét d6 phong. B sung nudce vio
hdn hop phan Gng, va dem chiét bang etyl axetat. Lam kho 16p hitu co tach duoc
béng natri sulfat khan, loc, va c6 dudi ap suét giam dé thu duoc hop chit néu & dé
muc nay (940 mg, 81%). |

Phé 'H-NMR (300 MHz, CDCl5): § 8,42 (d, 1H), 8,10 (dd, 1H), 7,55 (d, 1H),
3,70 (s, 2H), 2,37 (s, 6H)

MS(ESI', m/z): 215 [M+H]"

<Budc 2> Piéu ché 4-clo-3-((dimetylamino)metyl)anilin

B sung sat (1,36 g, 21,9 mmol) va axit clohydric ddm dic (0,15 ml) vao
etanol/nude (20 m1/20 ml), tiép theo hdi luu trong 1 gid. Dung dich phan tmg di tron
dugce bd sung 1-(2-clo-5-nitrophenyl)-N,N-dimetylmetanamin (940 mg, 4,38 mmol) -
thu dugc & <Budc 1> trén day, va hdi luu trong 1 gid. Loc hdn hop phan tng qua
16p dém Celite dudi ap sudt giam, va rira bang etanol va clorofom/2-propanol = 3/1
(thé tich/thé tich). Cét phén dich lgc thu dugc dudi ép suét giam, va hoa tan trong
etyl axetat. Rira 16p hitu co tao ra bang dung dich nuéc natri bicacbonat va nuéc

mudi. Lam kho 16p hitu co thu dugc bang natri sulfat khan, loc, va ¢d dudi ap suat
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giam. Tinh ché hop chat cd dugc bang sic ky silicagel (clorofom:metanol = 30:1 —
15:1 (thé tich/thé tich)) dé thu duoc hop chat ndu & dé muc nay (442 mg, 55%).

Phé "H-NMR (300 MHz, CDCLy): & 7,12 (d, 1H), 6,79 (d, 1H), 6,54 (dd, 1H),
3,64 (brs, 2H), 3,45 (s, 2H), 2,30 (s, 6H)

MS(ESI', m/z): 185 [M+H]"

<Budc 3> Dibu ché N-(4-clo-3-((dimetylamino)metyl)phenyl)-6-metyl-5-
nitroisoquinolin-1-amin

Hoa tan 4-clo-3-((dimetylamino)metyl)anilin (227 mg, 1,23 mmol) thu dugc
& <Budc 2> trén day va 1-clo-6-metyl-5-nitroisoquinolin (300 mg, 1,35 mmol) thu
duge & <Bude 4> cua vi du diéu ché 2 trong 1,4-dioxan (6 ml), va bd sung Xantphos
(73 mg, 0,123 mmol), Pdy(dba); (75 mg, 0,0615 mmol) va Cs,CO; (801,5 mg, 2,46
mmol). Pay kin dung dich phan tng, va khudy trong 3 gid & nhiét d6 130°C. Dé
ngudi hdn hop phan tng xudng nhiét do phong, va dem chiét bing nudc va etyl
axetat. Rura 16p hitu co tach duogc béng nude mudi, 1am kho béng natri sulfat khan,
loc, va ¢d dudi 4p sudt giam. Tinh ché hop chét cd duoc biang sic ky silicagel
(clorofom:metanol = 30:1 (thé tich/thé tich)) dé thu dugc hop chit néu & dé muc nay
(241.5 mg, 53%).

Phd 'H-NMR (300 MHz, CDCl3): & 8,18 (d, 1H), 7,99 (d,1 H), 7,81 (dd, 1H),
7,55 (d, 1H), 7,46 (d, 1H), 7,38 (d, 1H), 6,99 (d, 1H), 3,58 (s, 2H), 2,53 (s, 3H), 2,35
(s, 6H)

MS(ESI, m/z): 371 [M+H]"

<Budc 4> Pidu ché  NI-(4-clo-3-((dimetylamino)metyl)phenyl)-6-
metylisoquinolin-1,5-diamin

Bd sung sit (202 mg, 3,25 mmol) va axit clohydric ddm dic (0,02 ml) vao
etanol/nud¢ (6,5 ml/6,5 ml), tiép theo hdi luu trong 1 gid. Dung dich phin tng da
tron  duoc  bd  sung  N-(4-clo-3-((dimetylamino)metyl)phenyl)-6-metyl-5-
nitroisoquinolin-1-amin (241,5 mg, 0,65 mmol) thu dugc & <Budc 3> trén day, tiép
theo hdi luu trong 1 gid. Loc hdn hop phan Gng qua 16p dém Celite dudi 4p suét
giam, va rira bing etanol va clorofom/2-propanol = 3/1 (thé tich/thé tich). C4t phan

dich loc thu duoc dudi 4p sudt giam, va hoa tan trong clorofom/2-propanol = 3/1 (thé
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tich/thé tich). Rira 16p hitu co bang dung dich nudc natri bicacbonat va nudc mubi.
Lam kho 16p hiru co thu duoc bing natri sulfat khan, loc, va c¢6 dudi ap suat giam.
Tinh ché hop chét c¢6 duoc bing sic ky silicagel (diclometan:metanol = 9:1 (thé
tich/thé tich)) dé thu duoc hop chit néu & dé& muc nay (130,9 mg, 59%).

Phd 'H-NMR (300 MHz, CDCl;): & 8,06 (d, 1H), 7,84 (dd, 1H), 7,54 (d, 1H),
7,35 (m, 3H), 7,11 (brs, 1H), 7,06 (d, 1H), 4,14 (brs, 2H), 3,57 (s, 2H), 2,35 (s, 3H),
2,34 (s, 6H)

MS(ESI', m/z): 341 [M+H]"

<Budc 5> Diéu ché 4-amino-N-(1-((4-clo-3-
((dimetylamino)metyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit

Hoa tan axit 4-aminothieno[3,2-d|pyrimidin-7-carboxylic (90 mg, 0,461
mmol) thu duge & <Budc 7> cua vi du diéu ché 1 trong dimetylformamit, va bd sung
HATU (350,6 mg, 0,922 mmol) va DIPEA (0,3 ml, 1,536 mmol), tiép theo khudy
trong 30 phat. Dung dich phan tng di tron duge bd sung N1-(4-clo-3-
((dimetylamino)metyl)phenyl)-6-metylisoquinolin-1,5-diamin  (130,9 mg, 0,384
mmol) thu dugec & <Budc 4> trén ddy, tiép theo khudy trong 12 gid hodc 1au hon.
Pha lodng hdn hop phan tmg bing etyl axetat, va rira bang dung dich nudc natri
bicacbonat bdo hoa va nudec mudi. Lam kho 16p hitu co béng natri sulfat khan, loc,
va ¢6 dudi ap sudt giam. B sung etyl axetat vao chét ran co duoc, va khudy trong 1
gid hodc 1au hon. Loc chét rén thu dugc dudi 4p suét giam, va rira bang etyl axetat
va ete dietyl. Lam kho chét rn loc duoc trong diéu kién chan khong trong 3 gid hodc
1au hon dé thu duoc hop chét néu & dé muc nay (35,7 mg, 18%).

Phd "H-NMR (300 MHz, DMSO-dy): & 11,56 (s, 1H), 9,33 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,49 (d, 1H), 8,00 (m, 4H), 7,90 (s, 1H), 7,62 (d, 1H), 7,36 (d, 1H),
7,18 (d, 1H), 3,48 (s, 2H), 2,42 (s, 3H), 2,24 (s, 6H) ‘

MS(ESI", m/z): 519 [M+H]"

Vi du 60: Pidu ché 4-amino-N-(1-((4-clo-3-(pyrolidin-1-ylmetyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
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<Budc 1> Diéu ché 4-clo-3-(pyrolidin-1-ylmetyl)anilin

Céac quy trinh ctia <Céac bude 1 va 2> cua vi du 59 duoc 1dp lai, ngoai trir str
dung pyrolidin thay cho dimetylamin & <Bugc 1> ctia vi du 59 dé thu dugce hop chat
néu & dé muc nay (973,7 mg, 96%).

Phd 'H-NMR (300 MHz, CDCl;): 8 7,11 (d, 1H), 6,84 (d, 1H), 6,52 (dd, 1H),
3,67 (s, 2H), 3,64 (brs, 2H), 2,62 (m, 4H), 1,83 (m, 4H)

MS(ESI', m/z): 211 [M+H]"

<Buéc 2> Diéu ché 4-amino-N-(1-((4-clo-3-(pyrolidin-1-
ylmetyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-
carboxamit

Céc quy trinh cta <Céc budc 3, 4 va 5> cua vi du 59 dugce ldp lai theo thu tu,
ngoai trir st dung 4-clo-3-(pyrolidin-1-ylmetyl)anilin thu dugc & <Budc 1> trén day
thay cho 4-clo-3-((dimetylamino)metyl)anilin & <Budc 3> cua vi du 59 dé thu duoc
hop chit néu & dé muc nay (147,4 mg, 29%).

Phd 'H-NMR (300 MHz, DMSO-d,): & 11,56 (s, 1H), 9,33 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,49 (d, 1H), 7,99 (m, 5H), 7,62 (d, 1H), 7,35 (d, 1H), 7,17 (d, 1H),
3,55 (s, 2H), 2,50 (m, 4H), 2,42 (s, 3H), 1,74 (m, 4H)

MS(ESI', m/z): 545 [M+H]"

Vi du 61: Piéu ché 4-amino-N-(1-((4-clo-3-((dietylamino)metyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Buéc 1> Piéu ché 4-clo-3-((dietylamino)metyl)anilin

Céac quy trinh ctia <Céc budc 1 va 2> cua vi du 59 dugc 1ap lai theo thir tu,
ngoai trir st dung dietylamin thay cho dimetylamin & <Budc 1> cua vi du 59 dé thu
dugc hop chat néu ¢ dé muc nay (839 mg, 99%).

Phd 'H-NMR (300 MHz, CDCl;): § 7,09 (d, 1H), 6,91 (d, 1H), 6,51 (dd, 1H),
3,63 (brs, 2H), 3,57 (s, 2H), 2,60 (q, 4H), 1,08 (t, 6H)

MS(ESI', m/z): 213 [M+H]"

<Budc 2> Piu ché 4-amino-N-(1-((4-clo-3-((dietylamino)metyl)phenyl)-
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amino)-6-metylisoquinolin-5-yl)thieno|[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budc 3, 4 va 5> cua vi du 59 duogc 1ap lai theo thtr tu,
ngoai trir st dung 4-clo-3-((dietylamino)metyl)anilin thu dugc & <Budc 1> trén day
thay cho 4-clo-3-((dimetylamino)metyl)anilin & <Buéc 3> ctia vi du 59 dé thu duoc
hop chét néu & dé muc nay (18,3 mg, 5%).

Phé 'H-NMR (300 MHz, DMSO-dy): & 11,56 (s, 1H), 9,34 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,50 (d, 1H), 7,98 (m, SH), 7,62 (d, 1H), 7,34 (d, 1H), 7,18 (d, 1H),
3,60 (s, 2H), 2,58 (q, 4H), 2,42 (s, 3H), 1,05 (t, 6H)

MS(ESI', m/z): 547 [M+H]"

Vi du 62: Piéu ché 4-amino-N-(1-((1,4-dietyl-1,2,3,4-tetrahydroquinoxalin-6-
yl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budce 1, 2 va 3> cua vi du 1 dugc lap lai theo thir tu,
ngoai trr st dung 1.4-dietyl-1,2,3,4-tetrahydroquinoxalin-6-amin thay cho 4-
cloanilin & <Budc 1> cta vi du 1 dé thu dugc hop chit néu & d& muc nay (6 mg, 1%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 11,60 (s,1H), 8,97 (s,1H), 8,61
(m,2H), 8,41 (d,1H), 7,98 (s,2H), 7,61 (d,1H), 7,26 (s,1H), 7,10 (d, 1H), 6,89 (s,1H),
3,41 (m,8H), 2,41 (s,3H), 1,16 (s, 6H)

MS(ESI", m/z): 539 [M+H]"

Vi du 63: Piéu ché 4-amino-N-(1-((4-clo-3-(piperidin-1-ylmetyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Buéc 1> Didu ché 4-clo-3-(piperidin-1-ylmetyl)anilin

Céc quy trinh cia <Céc budc 1 va 2> cia vi du 59 dugc 1dp lai theo thu ty,
ngoai trr stt dung piperidin thay cho dimetylamin & <Buréc 1> ctia vi du 59 dé thu
dugc hop chat néu ¢ d& muc nay (630 mg, 89%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 6,99 (d, 1H), 6,70 (s, 1H), 6,45 (d,
1H), 5,17 (s, 2H), 3,31 (s, 2H), 2,34 (m, 4H), 1,49 (m, 4H), 1,23 (m, 2H)

MS(ESI", m/z): 225 [M+H]"
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<Budc 2> biéu ché 4-amino-N-(1-((4-clo-3-(piperidin-1-
ylmetyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-
carboxamit

Céc quy trinh ctia <Céc budc 3, 4 va 5> cta vi du 59 duoc ldp lai theo thtr tu,
ngoai trir st dung 4-clo-3-(piperidin-1-ylmetyl)anilin thu dugc & <Budc 1> trén day
thay cho 4-clo-3-((dimetylamino)metyl)anilin & <Budc 3> cua vi du 59 dé thu duoc
hop chit néu & dé muc nay (1 mg, 1%).

Phd 'H-NMR (300 MHz, DMSO-d): & 11,54 (s, 1H), 8,92 (s, 1H), 8,56 (s,
1H), 7,97 (m, 5H), 7,60 (d, 1H), 7,35 (m, 3H), 7,17 (d, 1H), 3,77 (s, 2H), 2,40 (s,
3H), 1,54 (m, 6H), 1,42 (m, 4H)

MS(ESI', m/z): 558 [M+H]"

Vi du 64: Diéu ché 4-amino-N-(1-((4-clo-3-(morpholinometyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Céac budc 1, 2, 3, 4 va 5> cta vi du 59 duogc 1dp lai theo
thir ty, ngoai trir st dung morpholin thay cho dimetylamin & <Budc 1> cta vi du 59
dé thu dugc hop chat néu & d& muc nay (2 mg, 2,3%)

Phd 'H-NMR (300 MHz, DMSO-dy): § 11,56 (s, 1H), 9,35 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,49 (d, 1H), 7,99 (m, 5H), 7,62 (d, 1H), 7,37 (d, 1H), 7,18 (d, 1H),
3,63 (m, 4H), 3,55 (s, 2H), 2,48 (s, 3H), 2,42 (m, 4H)

MS(ESI', m/z): 560 [M+H]"

Vi du 65 Diéu ché  4-amino-N-(1-((4-clo-3-((4-metylpiperazin-1-
yl)metyl)phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-

carboxamit

Céc quy trinh ctia <Céc budc 1, 2, 3, 4 va 5> cua vi du 59 dugc 13p lai theo
thir tu, ngoai trir st dung 1-metylpiperazin thay cho dimetylamin & <Budc 1> cua vi
du 59 dé thu duogc hop chét néu & dé muc nay (14 mg, 6,5%)

Phé "H-NMR (300 MHz, DMSO-dy): 8 11,56 (s, 1H), 9,34 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,49 (d, 1H), 7,98 (m, SH), 7,62 (d, 1H), 7,35 (d, 1H), 7,18 (d, 1H),
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3,54 (s, 2H), 2,42 (s, 3H), 2,31 (m, 4H), 2,27 (m,4H), 2,16 (s,3H)
MS(ESI', m/z): 573 [M+H]"

Vi du 66: Diéu ché 4-amino-N-(1-((4-clo-3-((diisopropylamino)metyl)phenyl)-

amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Budc 1> Piéu ché 4-clo-3-((diisopropylamino)metyl)anilin

Céc quy trinh cuia <Céc budc 1 va 2> cua vi du 59 duoc ldp lai theo thu ty,
ngoai trr st dung diisopropylamin thay cho dimetylamin & <Budgc 1> cua vi du 59
dé thu duoc hop chit néu & dé muc nay (196,6 mg, 41%).

Phé "H-NMR (300 MHz, CDCl5): & 7,07 (m, 2H), 6,48 (dd, 1H), 3,62 (s, 4H),
3,08 (quin, 2H), 1,03 (d, 12H)

MS(ESI', m/z): 241 [M+H]"

<Buéc 2> Pidu ché 4-amino-N-(1-((4-clo-3-((diisopropylamino)metyl)-
phenyl)amino)-6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budce 3, 4 va 5> cua vi du 59 dugc 1ap lai theo thr ty,
ngoai trir st dung 4-clo-3-((diisopropylamino)metyl)anilin thu dugc & <Bude 1> trén
day thay cho 4-clo-3-((dimetylamino)metyl)anilin & <Budc 3> ctia vi du 59 dé thu
duoc hop chét néu & dé muc nay (8,4 mg, 5%). _

Phdé 'H-NMR (300 MHz, DMSO-dy): & 9,30 (s, 1H), 8,94 (s, 1H), 8,58 (s,
1H), 8,48 (d, 1H), 8,20 (d, 1H), 7,96 (m, 3H), 7,74 (dd, 1H), 7,62 (d, 1H), 7,29 (d,
1H), 7,18 (d, 1H), 3,67 (s, 2H), 3,07 (quin, 2H), 2,42 (s, 3H), 1,23 (s, 3H), 1,04 (d,
12H)

MS(ESI", m/z): 575 [M+H]"

Vi du 67: Piéu ché 4-amino-N-(6-metyl-1-((3-(metylsulfonamido)phenyl)amino)-

isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
<Budc 1> Pidu ché N-(3-((6-metyl-5-nitroisoquinolin-1-yl)amino)phenyl)-

metansulfonamit

Hoa tan N-(3-aminophenyl)metansulfonamit (382 mg, 2,05 mmol) va 1-clo-
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6-metyl-5-nitroisoquinolin (500 mg, 2,25 mmol) thu dugc & <Budc 4> cua vi du
diéu ché 2 trong isopropanol (10 ml), va ddy kin dung dich phan tng, tiép theo
khudy trong 1,5 gid & nhiét d6 120°C. Dé ngudi hdn hop phan tmg xudng nhiét do
phong, va loc chat ran thu dugce dudi dp sudt giam, tiép theo rira bang isopropanol va
ete dietyl. Lam kho chat rén loc duoc trong didu kién chan khong dé thu duge hop
chét néu & dé muc nay (752,8 mg, 99%).

Phé "H-NMR (300 MHz, DMSO-dy): & 9,80 (brs, 1H), 8,75 (d, 1H), 8,05 (d,
1H), 7,75 (m, 2H), 7,58 (d, 1H), 7,35 (t, 1H), 6,94 (d, 1H), 6,89 (d, 1H), 3,04 (s, 3H),
2,50 (s, 3H)

MS(ESI", m/z): 373 [M+H]"

<Bué6c 2> Diéu ché N-(3-((6-metyl-5-nitroisoquinolin-1-yl)amino)phenyl)-
metansulfonamit

B4 sung sit (627,4 mg, 10,11 mmol) va axit clohydric ddm dic (0,07 ml) vao
etanol/nuée (15 ml/15 ml), va hdi luu trong 1 gio. Dung dich phan tng da tron dugc
bd sung  N-(3-((6-metyl-5-nitroisoquinolin-1-yl)amino)phenyl)metansulfonamit
(752,8 mg, 2,02 mmol) thu dugc & <Budc 1> trén day, va hoi luu trong 3 gio. Loc
hdn hop phan tng qua 16p dém Celite dudi 4p sudt giam, va rira bang etanol va
clorofom/2-propanol = 3/1 (thé tich/thé tich). CAt phan dich loc thu dugc dudi 4p
sudt giam, va hoa tan trong clorofom/2-propanol = 3/1 (thé tich/thé tich). Rira 16p
hitu co bing dung dich nudc natri bicacbonat va nude mudi. Lam kho 1ép hitu co thu
duoc bing natri sulfat khan, loc, va c6 dudi p suat giam. Tinh ché hop chét ¢6 duoc
bing sic ky silicagel (etyl axetat:hexan = 1:1 (thé tich/thé tich)) dé thu duogc hop
chét néu & dé muc nay (543 mg, 79%).

Phd '"H-NMR (300 MHz, DMSO-dy): § 9,65 (brs,1H), 8,92 (brs, 1H), 7,86 (d,
1H), 7,78 (s, 1H), 7,64 (t, 2H), 7,42 (d, 1H), 7,25 (m, 2H), 6,79 (d, 1H), 5,47 (brs,
2H), 3,02 (s, 3H), 1,99 (s, 3H) ‘

MS(ESI', m/z): 343 [M+H]"

<Buéc 3> Diéu ché 4-amino-N-(6-metyl-1-((3-(metylsulfonamido)phenyl)-

amino)isoquinolin-5 -yl)thieﬁo [3,2-d]pyrimidin-7-carboxamit

Hoa tan axit 4-aminothieno[3,2-d]pyrimidin-7-carboxylic (206 mg, 1,051
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mmol) thu dugc & <Bude 7> ctia vi du diéu ché 1 trong dimetylformamit, va bd sung
HATU (799 mg, 2,102 mmol) va DIPEA (0,6 ml, 3,504 mmol), tiép theo khudy
trong 30 phat. Dung dich phan tUng da tron dugc bd sung N-(3-((6-metyl-5-
nitroisoquinolin-1-yl)amino)phenyl)metansulfonamit (300 mg, 0,876 mmol) thu
duge & <Bude 2> trén day, tiép theo khudy trong 12 gior hodc lau hon. Pha lodng hon
hop phan tng bang etyl axetat, va rira bang dung dich nudc natri bicacbonat bio hoa
va nuéc mudi. Lam kho 16p hitu co bing natri sulfat khan, loc, va ¢6 dudi ap suat
giam. Chit rin ¢d dugc duoc bd sung etyl axetat, tiép theo khudy trong 1 gid hodc
lau hon. Loc chit rdn thu duoc dudi ap sut giam, va rira béng etyl axetat va ete
dietyl. Lam kho chét ran loc dugc trong diéu kién chan khong trong 3 gid hodc lau
hon dé thu duoc hop chéat néu & & muc nay (103 mg, 23%).

Phd "H-NMR (300 MHz, DMSO-dy): § 11,56 (brs, 1H), 9,70 (brs, 1H), 9,29
(brs, 1H), 8,94 (s, 1H), 8,58 (s, 1H), 8,48 (d, 1H), 7,99 (m, 3H), 7,80 (s, 1H), 7,64 (t,
2H), 7,28 (t, 1H), 7,18 (d, 1H), 6,84 (d, 1H), 3,03 (s, 3H), 2,42 (s, 3H)

MS(ESI", m/z): 520 [M+H]"

Vi du 68: Diéu ché tert-butyl 4-(5-((5-(4-aminothieno[3,2-d]pyrimidin-7-

carboxamido)-6-metylisoquinolin-1-yl)amino)-2-clobenzyl)piperazin- 1-carboxylat

<Budc 1> Diéu ché tert-butyl 4-(2-clo-5-nitrobenzyl)piperazin-1-carboxylat

Hoa tan 2-clo-5-nitrobenzaldehyt (1,03 g, 5,39 mmol) trong diclometan (20
ml), va bd sung tert-butyl-piperazin-1-carboxylat (1 g, 5,39 mmol). Lam lanh dung
dich phan tmg xubng nhiét do 0°C, va bd sung tir tir NaBH(OAc); (1,6 g, 7,55 mmol),
tiép theo khudy trong 3 gid & nhiét do phong. Bb sung nudce vao hdn hop phéan tng,
va dem chiét bing diclometan. Lam kho 1ép hiru co tich dugc bang natri sulfat khan,
loc, va ¢d dudi ap suét giam. Tinh ché hop chét ¢6 duge bang sic ky silicagel (etyl
axetat:hexan = 1:7 (thé tich/thé tich)) dé thu duoc hop chat néu ¢ dé muc nay (1,9 g,
99%,).

Phd "H-NMR (300 MHz, CDCl;): & 8,42 (d, 1H), 8,10 (dd, 1H), 7,54 (d, 1H),
3,67 (s, 2H), 3,50 (t, 4H), 2,51 (t, 4H), 1,47 (s, 9H)

MS(ESI', m/z): 356 [M+H]"
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<Budc 2> Piéu ché tert-butyl 4-(5-amino-2-clobenzyl)piperazin-1-carboxylat

B sung sat (1,7 g, 26,7 mmol) va axit clohydric ddam dac (0,2 ml) vao
etanol/nuée (45 ml/45 ml), va hoi luu trong 1 gid. Dung dich phan Gmg da tron dugc
bd sung tert-butyl 4-(2-clo-5-nitrobenzyl)piperazin-1-carboxylat (1,9 g, 5,34 mmol)
thu dugc & <Budc 1> trén ddy, va hdi luu tiép trong 1 gid. Loc hdn hop phan ting
qua l16p dém Celite dudi ap sudt giam, va rira bang etanol va clorofom/2-propanol =
3/1 (thé tich/thé tich). Cat phan dich loc thu dugc dudi ap sudt giam, va hoa tan trong
etanol va clorofom/2-propanol = 3/1 (thé tich/thé tich). Rira 16p hitu co bang dung
dich nudc natri bicacbonat va nude mubi. Lam kho 16p hitu co thu dugc bang natri
sulfat khan, loc, va c6 dudi 4p sut giam. Tinh ché hop chét c¢6 dugc bing sic ky
silicagel (clorofom:metanol = 30:1 (thé tich/thé tich)) dé thu dugc hop chat néu ¢ dé
muc nay (1,5 g, 86%).

Phd 'H-NMR (300 MHz, CDCls): § 7,12 (d, 1H), 6,82 (d, 1H), 6,54 (dd, 1H),
3,65 (brs, 2H), 3,53 (s, 2H), 3,46 (t, 4H), 2,47 (t, 4H), 1,46 (s, 9H)

MS(ESI", m/z): 326 [M+H]"

<Budc 3> Didu ché tert-butyl 4-(2-clo-5-((6-metyl-5-nitroisoquinolin-1-
yl)amino)benzyl)piperazin-1-carboxylat

Hoa tan tert-butyl 4-(5-amino-2-clobenzyl)piperazin-1-carboxylat (500 mg,
1,53 mmol) thu dugc & <Budc 2> trén day va 1-clo-6-metyl-5-nitroisoquinolin (375
mg, 1,683 mmol) thu dugc & <Budc 4> cua vi du diéu ché 2 trong 1,4-dioxan (15
ml), va bd sung Xantphos (91,3 mg, 0,153 mmol), Pd,(dba); (94 mg, 0,077 mmol) va
Cs,CO; (997 mg, 3,06 mmol). Pay kin dung dich phan tng, va khudy trong 3 gid &
nhiét do 130°C. P& ngudi hdn hop phan tng xudng nhiét do phong, va dem chiét
bang nudc va etyl axetat. Rira 16p hitu co tach duoc bang nude mudi, lam kho bang
natri sulfat khan, loc, va c6 dudi ap suét gidm. Tinh ché hop chéit ¢o duogc béng sic
ky silicagel (etyl axetat:hexan = 1:2 (thé tich/thé tich)) dé thu dugc hop chat néu & dé
muc nay (424 mg, 54%).

Phd '"H-NMR (300 MHz, CDCl3): § 8,18 (d, 1H), 8,00 (d, 1H), 7,67 (m, 2H),
7,47 (d, 1H) 7,37 (d, 1H), 7,13 (brs, 1H), 7,01 (d, 1H), 3,65 (s, 2H), 3,46 (t, 4H) 2,55
(m, 7H), 1,46 (s, 9H)

MS(EST’, m/z): 513 [M+H]"
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<Buéc 4> Diéu ché tert-butyl 4-(5-((5-amino-6-metylisoquinolin-1-
yl)amino)-2-clobenzyl)piperazin-1-carboxylat

B6 sung sit (257 mg, 4,145 mmol) va axit clohydric dam dic (0,03 ml) vao
etanol/nuéce (10 ml/10 ml), va hdi luu trong 1 gid. Dung dich phan tng da tron dugc
bd sung tert-butyl  4-(2-clo-5-((6-metyl-5-nitroisoquinolin-1-yl)amino)benzyl)
piperazin-1-carboxylat (424,5 mg, 0,829 mmol) thu dugc & <Budc 3> trén day, va
héi Iuu trong 3 gio. Loc hdn hop phan tmg qua l16p dém Celite dudi ap suat giam, va
rira bang etanol va clorofom/2-propanol = 3/1 (thé tich/thé tich). Cat phan dich loc
thu dugc dudi 4p sut giam, va hoa tan trong clorofom/2-propanol = 3/1 (thé tich/thé
tich). Rira 16p hitu co bing dung dich nudc natri bicacbonat va nuée mudi. Lam kho
16p hitu co thu duoc bing natri sulfat khan, loc, va ¢6 dudi ap suét giam. Tinh ché
hop chét c6 dugc bang sic ky silicagel (etyl axetat:hexan = 1:3—1:2 (thé tich/thé
tich)) dé thu dugc hop chat néu & dé muc nay (286 mg, 72%).

Phd 'H-NMR (300 MHz, CDCl;): & 8,06 (d, 1H), 7,68 (m, 2H), 7,34 (m, 3H),
7,07 (d, 2H), 4,15 (brs, 2H), 3,64 (s, 2H), 3,46 (t, 4H), 2,36 (s, 3H), 1,46 (s, 9H)

MS(ESI', m/z): 483 [M+H]"

<Budc 5> Diéu ché tert-butyl 4-(5-((5-(4-aminothieno[3,2-d]pyrimidin-7-
carboxamido)-6-metylisoquinolin-1-yl)amino)-2-clobenzyl)piperazin-1-carboxylat

Hoa tan axit 4-aminothieno[3,2-d]pyrimidin-7-carboxylic (140 mg, 0,713
mmol) thu duoc & <Budc 7> cua vi du didu ché 1 trong dimetylformamit, va bd sung
HATU (543 mg, 1,426 mmol) va DIPEA (0,4 ml, 2,376 mmol), tiép theo khudy
trong 30 phit. Dung dich phan ng da tron duoc bd sung tert-butyl 4-(5-((5-amino-
6-metylisoquinolin-1-yl)amino)-2-clobenzyl)piperazin-1-carboxylat ~ (286,5 mg,
0,594 mmol) thu dugc & <Budc 4> trén ddy, tiép theo khudy trong 12 gid hodc lau
hon. Pha lodng hdn hop phan ting bing etyl axetat, va rira bang dung dich nudc natri
bicacbonat bdo hoa va nudc mué_i. Lam khoé 16p hitu co béng natri sulfat khan, loc,
va cb dudi ap suit giam. BS sung etyl axetat vao chat ran c6 duoc, va khudy trong 1
gid hodc 14u hon. Loc chét rén thu duoc dudi ap suét giam, va ria bing etyl axetat
va ete dietyl. Lam kho chét ran loc dugc trong diéu kién chan khong trong 3 gid hodc

lau hon dé thu duoc hop chit néu & dé muc nay (84,5 mg, 22%).
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Phd 'H-NMR (300 MHz, DMSO-dy): & 11,56 (brs, 1H), 9,34 (brs, 1H), 8,94
(s, 1H), 8,58 (s, 1H), 8,48 (d, 1H), 8,00 (m, 5H), 7,63 (d, 1H), 7,37 (d, 1H), 7,19 (d,
1H), 3,58 (s, 2H), 3,33 (m, 4H), 2,50 (m, 4H), 2,42 (s, 3H), 1,39 (s, 9H)

MS(ESI', m/z): 660 [M+H]"

Vi du 69: Piéu ché 4-amino-N-(1-((4-clo-3-(piperazin-1-ylmetyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit hydroclorua

Hoa tan tert-butyl 4-(5-((5-(4-aminothieno[3,2-d]pyrimidin-7-carboxamido)-
6-metylisoquinolin-1-yl)amino)-2-clobenzyl)piperazin-1-carboxylat (84,5 mg, 0,128
mmol) thu dugc & <Bude 5> ctia vi du 68 trong etyl axetat (6 ml), va bd sung dung
dich axit clohydric (0,65 ml, 2,56 mmol, dung dich dioxan 4 N). Khudy dung dich
phan g trong 12 gid hodc 1au hon & nhiét do phong. Loc chat rén thu duoc dudi ap
sudt giam, rira bang etyl axetat va ete dietyl, va lam kho dudi 4p sudt giam dé thu
dugc hop chit néu & dé muc nay (78,3 mg, 100%).

MS(ESI', m/z): 560 [M+H]"

Vi du 70: Piéu ché  4-amino-N-(1-((3-clo-4-metoxyphenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cta <Céc budc 1, 2 va 3> cda vi du 1 dugc 1dp lai theo thir tu,
ngoai trur st dung 3-clo-4-metoxyanilin thay cho 4-cloanilin & <Budc 1> cta vi du 1
dé thu dugc hop chit néu & d& muc nay (135 mg, 23%).

Phd "H-NMR (300 MHz, DMSO-dj): & 11,55 (s, 1H), 9,19 (s, 1H), 8,93 (s,
1H), 8,57 (s, 1H), 8,44 (d, 1H), 8,07 (d, 1H), 7,97 (d, 3H), 7,78 (d, 1H), 7,61 (d, 1H),
7,15 (m, 2H), 3,83 (s, 3H), 2,41 (s, 3H)

MS(ESI', m/z): 491 [M+H]"

Vi du 71: Diéu ché 4-amino-N-(1-((3-(dimetylcarbamoyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Cac budc 1, 2 va 3> cua vi du 1 duoc 1ap lai theo tht tu,
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ngoai trir st dung 3-amino-N,N-dimetylbenzamit thay cho 4-cloanilin & <Budc 1>
ctia vi du 1 dé thu duoc hop chit néu & dé muc nay (20 mg, 5%).

Phd 'H-NMR (300 MHz, DMSO-dj): § 11,57 (br, 1H), 9,34 (br, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,49-8,46 (d, 1H), 8,02-7,96 (m, SH), 7,63-7,61 (d, 1H), 7,40-7,35
(t, 1H), 7,18 (d, 1H), 7,00 (d, 1H), 2,99 (s, 6H), 2,42 (s, 3H)

MS(ESI, m/z): 497 [M+H]"

Vi du 72: Pidu ché 4-amino-N-(6-metyl-1-((3-(metylcarbamoyl)phenyl)amino)-

isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh cta <Céc budc 1, 2 va 3> cua vi du 1 dugc 1dp lai theo thi tu,
ngoai trir s dung 3-amino-N-metylbenzamit thay cho 4-cloanilin & <Budc 1> cua vi
du 1 dé thu duoc hop chat néu & dé muc nay (36 mg, 11%).

Phé 'H-NMR (300 MHz, DMSO-dy): & 11,56 (br, 1H), 9,37 (br, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,51 (d, 1H), 8,38 (d, 1H), 8,28 (s, 1H), 8,10 (d, 1H), 8,01 (m, 2H),
7,62 (d, 1H), 7,41 (m, 2H), 7,18 (d, 1H), 2,80 (d, 3H), 2,42 (s, 3H)

MS(ESI', m/z): 483 [M+H]"

Vi du 73: Diéu ché 4-amino-N-(1-((4-clo-2-flophenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céc budc 1, 2 va 3> cua vi du 1 duge 13p lai theo thir tu,
ngoai trir st dung 4-clo-2-floanilin thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé
thu duoc hop chat néu & d& muc nay (28,5 mg, 9,3%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,55 (s, 1H), 9,13 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,36 (d, 1H), 7,95 (s, 2H), 7,88 (d, 1H), 7,66 (m, 2H), 7,49 (dd,
1H), 7,31 (dd, 1H), 7,16 (d, 1H), 2,42 (s, 3H) ’

MS(ESI", m/z): 479 [M+H]"

Vi du 74: Didu ché  4-amino-N-(1-((4-bromo-2-flophenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
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Céac quy trinh cia <Cac budc 1, 2 va 3> cua vi du 1 dugc ldp lai theo thir tu,
ngoai trir st dung 4-bromo-2-floanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1
dé thu duoc hop chét néu & @& muc nay (51,8 mg, 12,5%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,55 (s, 1H), 9,15 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,35 (d, 1H), 7,95 (s, 2H), 7,87 (d, 1H), 7,62 (m, 3H), 7,41 (d, 1H),
7,14 (d, 1H), 2,42 (s, 3H)

MS(ESI', m/z): 523 [M+H]"

Vi du 75: Diéu ché 4-amino-N-(1-((4-metoxybenzyl)amino)-6-metylisoquinolin-5-

yDthieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Budc 1> cua vi du 15 va <Céc budc 2 va 3> cua vidu 1
dugc 1ap lai theo thr tu, ngoai trr s dung 4-metoxybenzylamin thay cho 4-
(triflometyl)pyridin-2-amin & <Budc 1> ciia vi du 15 dé thu dwoc hop chat néu & dé
muc nay (20 mg, 11%).

Phd 'H-NMR (300 MHz, DMSO-d;): & 11,45 (s, 1H), 8,90 (s, 1H), 8,54 (s,
1H), 8,20 (d, 1H), 7,97 (m, 3H), 7,80 (d, 1H), 7,46 (d, 1H), 7,27 (d, 2H), 6,85 (m,
3H), 4,66 (d, 2H), 3,68 (s, 3H), 2,34 (s, 3H)

MS(ESI", m/z): 471 [M+H]"

Vi du 76: DPidu ché 4-amino-N-(1-((4-clobenzyl)amino)-6-metylisoquinolin-5-
yDthieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ciia <Budc 1> cua vi du 15 va <Céc budc 2 va 3> cua vi du 1
dugc 13p lai theo tht tu, ngoai trr st dung 4-clobenzylamin thay cho 4-
(triflometyl)pyridin-2-amin & <Budc 1> ctia vi du 15 dé thu dugc hop chit néu & dé
muc nay (20 mg, 11%).

Phd "H-NMR (300 MHz, DMSO-d;): & 11,47 (s, 1H), 8,90 (s, 1H), 8,54 (s,
1H), 8,21 (d, 1H), 8,08 (m, 1H), 7,93 (s, 2H), 7,78 (d, 1H), 7,48 (d, 1H), 7,33 (m,
4H), 6,87 (d, 1H), 4,71 (d, 2H), 2,35 (s, 3H)

MS(EST’, m/z): 475 [M+H]"
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Vi du 77: Diéu ché 4-amino-N-(1-(2-(4-clophenyl)hydrazinyl)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh ctia <Cac budc 1, 2 va 3> cda vi du 1 dugc 1ap lai theo thu tu,
ngoai trir st dung (4-clophenyl)hydrazin thay cho 4-cloanilin & <Buéc 1> cua vi du
1 d thu duoc hop chat néu & dé muc nay (53 mg, 25%).

Phé 'H-NMR (300 MHz, DMSO-dy): § 11,57 (br, 1H), 9,34 (br, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,47 (d, 1H), 8,01 (m, SH), 7,64 (d, 1H), 7,38 (d, 2H), 7,19 (d, 1H),
2,42 (s, 3H)

MS(ESI", m/z): 475 [M+H]"

Vi du 78: Diéu ché 4-amino-N-(1-((3-((dimetylamino)metyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh ctia <Budc 1> cua vi du 15 va <Céc budc 2 va 3> cta vi du 1
duoc lap lai theo thi tu, ngoai trir st dung 3-((dimetylamino)metyl)anilin thay cho
4-(triflometyl)pyridin-2-amin & <Budc 1> cta vi du 15 dé thu duoc hop chét néu &
dé muc nay (34 mg, 12%).

Phé '"H-NMR (300 MHz, DMSO-d): & 11,55 (s, 1H), 9,19 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,49 (d, 1H), 7,98 (m, 3H), 7,89 (d, 1H), 7,74 (s, 1H), 7,60 (d, 1H),
7,28 (t, 1H), 7,14 (d, 1H), 6,91 (d, 1H), 3,38 (s, 2H), 2,41 (s, 3H), 2,17 (s, 6H)

MS(ESI', m/z): 484 [M+H]"

Vi du 79: Piéu ché 4-amino-N-(6-metyl-1-((4-oxo0-4H-cromen-6-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cia <Cac bude 1, 2 va 3> cta vi du 1 duogc ldp lai theo thu tu,
ngoai trir st dung 6-amino-4H-cromen-4-on thay cho 4-cloanilin & <Budc 1> cua vi
du 1 dé thu dugc hop chét néu & dé muc nay (10 mg, 2%).

Phé 'H-NMR (300 MHz, DMSO-dj): § 11,58 (brs, 1H), 9,56 (brs, 1H), 8,95
(s, 1H), 8,61 (m, 2H), 8,49 (d, 1H), 8,35 (dd, 1H), 8,30 (d, 1H), 8,05 (d, 1H), 7,96
(brs, 2H), 7,67 (m, 2H), 7,23 (d, 1H), 6,34 (d, 1H), 2,43 (s, 3H)
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MS(EST", m/z): 494 [M+H]"

Vi du 80: Diéu ché N-(1-((3-axetylphenyl)amino)-6-metylisoquinolin-5-yl)-4-

aminothieno[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 dugc lap lai theo thu tu,
ngoai trr st dung 3-aminoaxetophenon thay cho 4-cloanilin & <Budgc 1> ctia vi du 1
dé thu dugc hop chét néu ¢ dé muc nay (25 mg, 16%).

Phé 'H-NMR (300 MHz, DMSO-d): & 11,59 (s, 1H), 9,44 (s, 1H), 9,03 (s,
1H), 8,59 (s, 1H), 8,51 (d, 1H), 8,44 (s, 1H), 8,29 (d, 1H), 8,03 (d, 1H), 7,97 (s, 2H),
7,70 (m, 2H), 7,51 (d, 1H), 7,21 (d, 1H), 2,60 (s, 3H), 2,43 (s, 3H)

MS(ESI", m/z): 469 [M+H]"

Vi du 81: DPiéu ché 4-amino-N-(1-((4-(2-metoxyetoxy)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Cac budc 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thu tu,
ngoai trir st dung 4-(2-metoxyetoxy)anilin thay cho 4-cloanilin & <Budce 1> cua vi
du 1 dé thu duoc hop chit néu & dé muc nay (90 mg, 19,4%).

"Phd 'H-NMR (300 MHz, DMSO-d): & 11,55 (s, 1H), 8,93 (s, 1H), 8,56 (s,
1H), 8,49 (d, 1H), 7,96 (s, 2H), 7,70 (m, 2H), 7,61 (d, 2H), 7,13 (d, 1H), 7,04 (d, 2H),
4,12 (m, 2H), 3,68 (m, 2H), 3,35 (s, 3H), 2,43 (s, 3H)

MS(ESI", m/z): 501 [M+H]"

Vi du 82: Didu ché 4-amino-N-(6-metyl-1((3-triflometoxy)phenyl)amino)-

isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cta <Céc budc 1, 2 va 3> cua vi du 1 dugc ldp lai theo thir tu,
ngoai trir sir dung 3-(triflometoxy)anilin thay cho 4-cloanilin & <Budgc 1> ctia vi du 1
dé thu duoc hop chit néu & dé muc nay (71 mg, 15%).

Phé 'H-NMR (300 MHz, DMSO-dy): & 11,57 (s, 1H), 9,55 (s, 1H), 8,96 (s,
1H), 8,59 (s, 1H), 8,49 (d, 1H), 8,09 (s, 1H), 8,03 (m, 2H), 7,93 (d, 1H), 7,66 (d, 1H),
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7,45 (t, 1H), 7,23 (d, 1H), 6,97 (d, 1H), 2,43 (s, 3H)
MS(ESI’, m/z): 511 [M+H]"

Vi du 83: Diéu ché N-(1-((4-axetylphenyl)amino)-6-metylisoquinolin-5-yl)-4-

aminothieno(3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cta <Céc budc 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thu tu,
ngoai trir st dung 4-aminoaxetophenon thay cho 4-cloanilin & <Buéc 1> cua vi du 1
dé thu duoc hop chit néu & dé muc nay (46,7 mg, 14,5%).

Phé 'H-NMR (300 MHz, DMSO-dj): & 11,58 (s, 1H), 9,61 (s, 1H), 8,94 (s,
1H), 8,57 (s, 1H), 8,48 (d, 1H), 8,08 (m, 3H), 7,96 (m, 4H), 7,64 (d, 1H), 7,27 (d,
1H), 2,52 (s, 3H), 2,42 (s, 3H)

MS(ESI’, m/z): 469 [M+H]"

Vi du 84: Pidu ché 4-amino-N-(6-metyl-1-((4-(metylsulfonamido)phenyl)-

amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 dugc 1ap lai theo thu tu,
ngoai trir sit dung N-(4-aminophenyl)metansulfonamit thay cho 4-cloanilin & <Budc
1> cta vi du 1 d& thu duoc hop chit néu ¢ d& muc nay (5 mg, 3%).

Phd 'H-NMR (300 MHz, DMSO-dj): § 11,56 (brs, 1H), 9,45 (brs, 1H), 9,23
(brs, 1H), 8,94 (s, 1H), 8,58 (s, 1H), 8,46 (d, 1H), 7,97 (brs, 2H), 7,97 (d, 1H), 7,84
(d, 2H), 7,61 (d, 1H), 7,20 (d, 1H), 2,94 (s, 3H), 2,41 (s, 3H)

MS(ESI', m/z): 519 [M+H]"

Vi du 85: Diéu ché 4-amino-N-(6-metyl-1-((3-(metylsulfonyl)phenyl)amino)-

isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céac budc 1, 2 va 3> cua vi du 1 duoc 1ap lai theo thu tu,
ngoai trir st dung 3-(metylsulfonyl)anilin thay cho 4-cloanilin & <Bud&c 1> cua vi du
1 dé thu duoc hop chit néu & dé muc nay (8 mg, 17%).

Phd 'H-NMR (300 MHz, DMSO-dj): 8 11,59 (brs, 1H), 9,63 (brs, 1H), 8,95 (s,
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1H), 8,59 (s, 1H), 8,52 (m, 2H), 8,36 (d, 1H), 8,06 (d, 1H), 7,97 (brs, 2H), 7,67 (m,
3H), 7,25 (d, 1H), 3,22 (s, 3H), 2,43 (s, 3H)
MS(ESI", m/z): 504 [M+H]"

Vi du 86: Diéu ché 4-amino-N-(1-((4-clo-3-(metoxymetyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cta <Céc budc 1, 2 va 3> cua vi du 1 dugc 1ap lai theo tht ty,
ngoai trir st dung 4-clo-3-(metoxymetyl)anilin thay cho 4-cloanilin & <Budc 1> cua
vi du 1 dé thu duoc hop chét néu & dé muc nay.

MS(ESI', m/z): 505 [M+H]"

Vi du 87: Piéu ché 4-amino-N-(1-((4-metoxy-3-(metylsulfonamido)phenyl)amino)-
6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cta <Céac budc 1, 2 va 3> cua vi du 1 duge 1dp lai theo thi tur,
ngoai trr st dung N-(5-amino-2-metoxyphenyl)metansulfonamit thay cho 4-
cloanilin & <Budc 1> ctia vi du 1 dé thu duoc hop chét néu & d& muc nay (132 mg,
16%).

Phé 'H-NMR (300 MHz, DMSO-dy): § 11,55 (brs, 1H), 9,18 (brs, 1H), 8,94 (s,
1H), 8,91 (brs, 1H), 8,58 (s, 1H), 8,46 (d, 2H), 7,98 (brs, 2H), 7,94 (d, 1H), 7,76 (s,
1H), 7,73 (d, 1H), 7,59 (d, 1H), 7,11 (d, 1H), 7,06 (d, 1H), 3,82 (s, 3H), 3,00 (s, 3H),
2,41 (s, 3H)

MS(ESI', m/z): 549 [M+H]"

Vi du 88: Pidu ché 4-amino-N-(1-((4-clo-3-(metylsulfonamido)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Cac budc 1, 2 va 3> cua vi du 1 duoc 1dp lai theo thu tuy,
ngoai trir sir dung N-(5-amino-2-clophenyl)metansulfonamit thay cho 4-cloanilin &
<Buéc 1> cta vi du 1 dé thu dugc hop chat néu & dé muc nay (70 mg, 11%).

Phé "H-NMR (300 MHz, DMSO-dy): 5 11,58 (brs, 1H), 9,43 (brs, 2H), 8,95 (s,
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1H), 8,58 (s, 1H), 8,48 (d, 2H), 8,02 (m, 3H), 7,92 (d, 1H), 7,64 (d, 1H), 7,45 (d, 1H),
7,21 (d, 1H), 3,08 (s, 3H), 2,42 (s, 3H)
MS(ESI', m/z): 553 [M+H]"

Vi du 89: Diéu ché 4-amino-N-(1-((6-clopyridin-3-yl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Budc 1> cta vi du 15 va <Céc budc 2 va 3> ctia vidu 1
dugc 1dp lai theo tht ty, ngoai trr st dung 5-amino-2-clopyridin thay cho anilin &
<Budce 1> cta vi du 15 dé thu duoc hop chit néu & dé muc nay (10 mg, 3,1%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,57 (s, 1H), 9,66 (s, 1H), 9,16 (s,
1H), 8,88 (d, 1H), 8,57 (s, 1H), 8,45 (m, 2H), 8,02 (d, 1H), 7,96 (s, 2H), 7,66 (d, 1H),
7,49 (d, 1H), 7,23 (d, 1H), 2,41 (s, 3H)

MS(ESI', m/z): 462 [M+H]"

Vi du 90: Piéu ché 4-amino-N-(1-((2-clopyridin-4-yl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cia <Budc 1> cua vi du 15 va <Céc bude 2 va 3> cua vi du 1
dugc 1ap lai theo tha ty, ngoai trir st dung 4-amino-2-clopyridin thay cho anilin ¢
<Buéc 1> cua vi du 15 dé thu duoc hop chit néu & dé muc nay (61,1 mg, 21%).

Phd 'H-NMR (300 MHz, DMSO-d): & 11,62 (s, 1H), 9,86 (s, 1H), 8,95 (s,
1H), 8,59 (s, 1H), 8,45 (d, 1H), 8,21 (m, 3H), 7,97 (s, 2H), 7,88 (dd, 1H), 7,72 (d,
1H), 7,39 (d, 1H), 2,45 (s, 3H)

MS(ESI", m/z): 462 [M+H]"

Vi du 91: Piéu ché 4-amino-N-(6-metyl-1-((4-(metylsulfonamidometyl)phenyl)-

amino)isoquinolin-5-yl)thieno[3,2-d]|pyrimidin-7-carboxamit
Céc quy trinh cua <Céac budce 1, 2 va 3> cua vi du 1 duge lap lai theo thu tu,

ngoai trir st dung N-(4-aminobenzyl)metansulfonamit thay cho 4-cloanilin & <Budc

1> cta vi du 1 dé thu dugc hop chét néu & dé muc nay (123 mg, 34%).
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Phd 'H-NMR (300 MHz, DMSO-dj): § 11,56 (brs, 1H), 8,94 (s, 1H), 8,58 (s,
1H), 8,48 (d, 2H), 7,99 (m, 3H), 7,87 (d, 2H), 7,62 (d, 1H), 7,51 (br, 1H), 7,31 (d,
2H), 7,15 (d, 1H), 4,12 (m, 2H), 2,84 (s, 3H), 2,42 (s, 3H)

MS(ESI', m/z): 533 [M+H]"

Vi du 92: Piéu ché 4-amino-N-(6-metyl-1-((3-(metylsulfonamidometyl)phenyl)-

amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budc 1, 2 va 3> cta vi du | dugc 1ap lai theo thir tu,
ngoai trir st dung N-(3-aminobenzyl)metansulfonamit thay cho 4-cloanilin & <Budc
1> ctia vi du 1 dé thu duoc hop chét néu & dé muc nay (205 mg, 31%).

Phé "H-NMR (300 MHz, DMSO-dy): § 11,56 (brs, 1H), 9,27 (brs, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,50 (d, 1H), 7,99 (m, 3H), 7,85 (m, 2H), 7,62 (m, 2H), 7,33 (t,
1H), 7,16 (d, 1H), 6,99 (d, 1H), 4,17 (d, 2H), 2,90 (s, 3H), 2,42 (s, 3H)

MS(ESI', m/z): 534 [M+H]"

Vi du 93: Diéu ché 4-amino-N-(1-((4-clo-3-flophenyl)amino)-6-metylisoquinolin-5-
yDthieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céc budc 1, 2 va 3> ctua vi du 1 dugc ldp lai theo thur tu,
ngoai trir stt dung 4-clo-3-floanilin thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé
thu duoc hop chit néu & d& muc nay (200 mg, 29%).

Phd 'H-NMR (300 MHz, DMSO-dj): & 11,58 (s, 1H), 9,51 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,46 (d, 1H), 8,22 (dd, 1H), 8.06(d, 1H), 7,96 (br, 2H), 7,74 (dd,
1H), 7,65 (d, 1H), 7,49 (t, 1H), 7,24 (d, 1H), 2,42 (s, 3H)

MS(ESI', m/z): 479 [M+H]"

Vi du 94: Diéu ché  4-amino-N-(1-((3-bromo-4-clophenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Cac quy trinh ctia <Cac budc 1, 2 va 3> cua vi du 1 dugc lap lai theo thu tu,

ngoai trir st dung 3-bromo-4-cloanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1
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dé thu duoc hop chat néu & dé muc nay (269 mg, 35%).

Phd 'H-NMR (300 MHz, DMSO-dj): 8 11,59 (brs, 1H), 9,47 (brs, 1H), 8,95 (s,
1H), 8,58 (s, 1H), 8,49 (m, 2H), 8,07 (d, 1H), 8,01 (m, 3H), 7,66 (d, 1H), 7,57 (d,
1H), 7,24 (d, 1H), 2,43 (s, 3H)

MS(ESI", m/z): 538 [M+H]"

Vi du 95: Diéu ché 4-amino-N-(1-((4-(dimetylcarbamoyl)phenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céac budc 1, 2 va 3> cua vi du 1 duge 1ap lai theo thir tu,
ngoai trir st dung 4-amino-N,N-dimetylbenzamit thay cho 4-cloanilin & <Budc 1>
ctia vi du 1 dé thu duoc hop chit néu & d& muc nay (6,7 mg, 2,1%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,58 (s, 1H), 9,40 (s, 1H), 8,95 (s,
1H), 8,59 (s, 1H), 8,48 (d, 1H), 8,02 (d, 1H), 7,97 (d, 4H), 7,63 (d, 1H), 7,40 (d, 2H),
7,21 (d, 1H), 2,992 (s, 6H), 2,43 (s, 3H)

MS(ESI", m/z): 498 [M+H]"

Vi du  96: Diéu - ché  4-amino-N-(1-((3-axetylaminophenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Cac budc 1, 2 va 3> cua vi du 1 duge 1ap lai theo thir tu,
ngoai trir st dung N-(3-aminophenyl)-axetamit thay cho 4-cloanilin & <Budc 1> cua
vi du 1 dé thu duoc hop chit néu ¢ d& muc nay (42 mg, 41%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,59 (brs, 1H), 9,51 (brs, 1H), 8,94 (s,
1H), 5,60 (s, 1H), 8,44 (s, 1H), 8,11 (m, 4H), 7,67 (s, 1H), 7,27 (s, 1H), 7,14 (s, 1H),
2,44 (s, 3H)

MS(ESI', m/z): 484 [M+H]"

Vi du 97: Didu ché  4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-6-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]|pyrimidin-7-carboxamit

<Budc 1> Diéu ché 1-metyl-6-nitro-1H-indazol
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B6 sung NaH (1,47 g, 0,037 mol) vao THF (25 ml) & nhiét do 0°C. Hoa tan
riéng 6-nitro-1H-indazol (5,0 g, 0,031 mol) trong THF (25 ml) va bd sung tir tir dung
dich nay vao dung dich dugc didu ché. B6 sung tir tir iodometan (2,48 ml, 0,040 mol)
vao dung dich da tron & cung nhiét do, tiép theo khudy trong 2 gid. C6 dung dich
phan tng dudi ap suét giam, va bd sung nudc va etyl axetat. Rtra 16p hitu co bing
dung dich nudc natri clorua bdo hoa, lam kho bing natri sulfat khan, va ¢ duéi ap
suét gidm. Hop chét c6 duoc (duoc bd sung 1-metyl (R¢ = 0,8) : duogc bd sung 2-
metyl (R¢ = 0,3) = 1:1) dugc tinh ché biang sic ky silicagel (etyl axetat:hexan = 1:1
(thé tich/thé tich)) d& thu dugc hop chit néu ¢ d& muc nay (R¢=0,8, 2,22 g, 41%).

Phd "H-NMR (300 MHz, DMSO-dy): § 8,73 (m, 1H), 8,29 (d, 1H), 8,01 (dd,
1H), 7,94 (dd, 1H), 4,19 (s, 3H)

MS(ESI", m/z): 177 [M+H]"

<Budc 2> Piéu ché 1-metyl-1H-indazol-ylamin

B6 sung 1-metyl-6-nitro-1H-indazol thu dugc & <Budc 1> trén day va Pd/C
vao THF (50 ml), va khudy trong 5 gio duéi diéu kién khi hydro. Loc dung dich
phan tng qua 16p dém Celite d& loai bo Pd/C, tiép theo rira bing metanol. C6 dung
mdi hitu co dudi 4p sudt giam va tinh ché bang sic ky silicagel (diclometan:metanol

= 99:1 (thé tich/thé tich)) dé thu duoc hop chit néu & dé muc nay (1,72 g, 93%).

<Buéc 3> Dilu ché 4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-6-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Cac budc 1, 2 va 3> cta vi du 1 dugc lap lai theo thir tu,
ngoai trir st dung 1-metyl-1H-indazol-6-ylamin thu dugc & <Budc 2> trén diy thay
cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu duge hop chét néu & dé muc nay (89
mg, 22%).

Phd 'H-NMR (300 MHz, DMSO-dy): § 11,56 (s, 1H), 9,38 (s, 1H), 8,94 (s,
1H), 8,57 (s, 1H), 8,52 (d, 1H), 8,35 (s, 1H), 8,04 (d, 1H), 7,95 (br, 2H), 7,91 (s, 1H),
7,64 (m, 2H), 7,53 (m, 1H), 7,19 (d, 1H), 3,98 (s, 3H), 2,42 (s, 3H)

MS(ESI", m/z): 481 [M+H]"

Vi du 98: Diéu ché 4-amino-N-(6-metyl-1-((4-(metylsulfinyl)phenyl)amino)-
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isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh clia <Bude 1> cua vi du 15 va <Céc budc 2 va 3> cua vidu 1
dugc 1ap lai theo thu tu, ngoai trir st dung 4-metansulfinylanilin thay cho 4-
(triflometyl)pyridin-2-amin & <Budc 1> ciia vi du 15 d& thu duge hop chat néu & dé
muc nady (19,5 mg, 6,2%).

Phd 'H-NMR (300 MHz, DMSO-d): & 11,58 (s, 1H), 9,51 (s, 1H), 8,95 (s,
1H), 8,58 (s, 1H), 8,50 (d, 1H), 8,12 (m, 2H), 8,05 (d, 1H), 7,97 (s, 2H), 7,65 (d, 3H),
7,24 (d, 1H), 2,73 (s, 3H), 2,43 (s, 3H)

MS(ESI', m/z): 489 [M+H]"

Vi du 99: DPidu ché 4-amino-N-(6-metyl-1-((2-metyl-1,3-dioxoisoindolin-5-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budc 1, 2 va 3> cta vi du 1 duoc 1dp lai theo thir tu,
ngoai trr st dung 4-amino-N-metylphtalimit thay cho 4-cloanilin & <Budgc 1> cua vi
du 1 dé thu duoc hop chét néu ¢ dé muc nay (3 mg, 1,2%).

Phé '"H-NMR (300 MHz, DMSO-dy): § 11,61 (s, 1H), 9,87 (s, 1H), 8,95 (s,
1H), 8,59 (s, 1H), 8,53 (m, 3H), 8,28 (d, 1H), 8,15 (d, 1H), 7,91 (s, 2H), 7,82 (d, 1H),
7,70 (d, 1H), 3,02 (s, 3H), 2,44 (s, 3H)

MS(ESI', m/z): 510 [M+H]"

Vi du 100: Pidu ché  4-amino-N-(1-((6-metoxypyridin-3-yl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céc budc 1, 2 va 3> ctia vi du 1 duogc ldp lai theo thir tuy,
ngoai trir sit dung 5-amino-2-metoxypyridin thay cho 4-cloanilin & <Budgc 1> cua vi
du 1 dé thu duoc hop chét néu & dé muc nay (75 mg, 9,2%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 11,55 (s, 1H), 9,22 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,54 (d, 1H), 8,43 (d, 1H), 8,14 (d, 1H), 7,96 (s, 2H), 7,92 (d, 1H),
7,61 (d, 1H), 7,12 (d, 1H), 6,84 (d, 1H), 3,84 (s, 3H), 2,41 (s, 3H)

MS(ESI', m/z): 458 [M+H]"
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Vi du 101: Diéu ché 4-amino-N-(6-metyl-1-((3-(2,2,2-trifloaxetyl)phenyl)amino)-

isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Budc 1> Piéu ché 2,2,2-triflo-1-(3-nitrophenyl)etanon

Hoa tan 2,2,2-trifloaxetophenon (0,5 ml, 3,68 mmol) trong axit sulfuric (3
ml), va bd sung NaNO; (0,31 g, 3,68 mmol). Khudy dung dich phan tmg trong
khoang 1 gi& & nhiét do 0°C. Pidu chinh do pH ctia hdn hop phan tng dén khoang tir
8 dén 9 bang cach bd sung dung dich nuéc NaOH 5 N. Pha lodng hdn hgp phan g
nay bang clorofom/2-propanol = 4/1 (thé tich/thé tich), va rira bing nudc cat. Lam
khd 16p hitu co bang natri sulfat khan, loc, va ¢d dudi ap sudt giam. Tinh ché hop
chét c6 dugc bé’mg cach stir dung sdc ky silicagel dé thu duoc hop chit néu & dé muc
nay (720 mg, 89%).

Phd '"H-NMR (300 MHz, DMSO-dj): & 8,29 (s, 1H), 8,24 (d, 1H), 7,96 (d,
1H), 7,69 (t, 1H)

MS(ESI", m/z): 220 [M+H]"

<Budc 2> Diéu ché 1-(3-aminophenyl)-2,2,2-trifloetanon

Hoa tan 2,2,2-triflo-1-(3-nitrophenyl)etanon (0,7 g, 3,26 mmol) thu dugc &
<Buéc 1> trén ddy trong metanol, tiép theo khudy. Dung dich phan tng dugc bd
sung Pd/C (0,09 g, 0,82 mmol), va khudy tiép dudi didu kién khi hydro trong khoang
12 gid & nhiét do phong. Loc hdn hgp phéan Umg qua 16p dém Celite dudi ap sudt
gidm, va rira bing metanol. Lam kho chét rén loc duge bing gi6 4m trong 16 (40°C)
trong 3 gidr hodc 1au hon dé thu duge hop chit néu & dé muc nay (400 mg, 68%).

Phd 'H-NMR (300 MHz, DMSO-dy): § 7,02 (t, 1H), 6,97 (s, 1H), 6,56 (m,
2H), 5,15 (s, 2H)

MS(ESI", m/z): 190 [M+H]"

<Budc 3> biéu ché 4-amino-N-(6-metyl-1-((3-(2,2,2-
trifloaxetyl)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
Céc quy trinh ctia <Cac budc 1, 2 va 3> cta vi du 1 dugc lap lai theo thir tu,

ngoai trir st dung 1-(3-aminophenyl)-2,2,2-trifloetanon thu dugc 6 <Budc 2> trén
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day thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu dugc hop chat néu & dé muc
nay (19,4 mg, 5%).

Ph 'H-NMR (300 MHz, DMSO-dy): § 11,54 (s, 1H), 9,30 (s, 1H), 8,92 (s,
1H), 8,58 (s, 1H), 8,49 (d, 1H), 7,99 (m, 4H), 7,60 (d, 1H), 7,35 (t, 1H), 7,15 (d, 1H),
7,09 (d, 1H), 6,83 (d, 1H), 2,40 (s, 3H)

MS(ESI', m/z): 523 [M+H]"

Vi du 102: Diéu ché 4-amino-N-(6-metyl-1-((4-propionylphenyl)amino)isoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 duoc 1dp lai theo thu tu,
ngoai trir st dung 4-aminopropiophenon thay cho 4-cloanilin & <Budc 1> cua vi du
1 dé thu duoc hop chat néu & dé muc nay (72 mg, 23%).

Phé "H-NMR (300 MHz, DMSO-d,): § 11,59 (s, 1H), 9,60 (s, 1H), 8,94 (s,
1H), 8,58 (s, 1H), 8,50 (d, 1H), 8,09 (m, 3H), 7,96 (m, 4H), 7,66 (d, 1H), 7,28 (d,
1H), 3,01 (q, 2H), 2,43 (s, 3H), 1,11 (t, 3H)

MS(ESI', m/z): 483 [M+H]"

Vi du 103: Diéu ché 4-amino-N-(1-((4-hexanoylphenyl)amino)-6-metylisoquinolin-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Céac budc 1, 2 va 3> cua vi du 1 dugc lap lai theo thir tu,
ngoai trir st dung 4-aminohexanophenon thay cho 4-cloanilin & <Budgc 1> cua vi du
1 dé thu dugc hop chét néu & dé muc nay (10 mg, 6,6%).

Phd 'H-NMR (300 MHz, DMSO-d,): & 11,59 (s, 1H), 9,62 (s, 1H), 8,95 (s,
1H), 8,58 (s, 1H), 8,50 (d, 1H), 8,09 (m, 4H), 7,98 (m, 3H), 7,66 (d, 1H), 7,28 (d,
1H), 2,95 (t, 2H), 2,43 (s, 3H), 1,33 (m, 2H), 1,09 (m, 4H), 0,89 (t, 3H)

MS(EST", m/z): 525 [M+H]"

Vi du 104: Pidu ché N-(1-((1-axetyl-1H-indazol-6-yl)amino)-6-metylisoquinolin-5-

yl)-4-aminothieno[3,2-d]pyrimidin-7-carboxamit
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<Buégc 1> Diéu ché 1-(6-nitro-1H-indazol-1-yl)etanon

Hoa tan 6-nitroindazol (1 g, 6,13 mmol) trong dimetylformamit (15 ml), va
bd sung trietylamin (1,7 ml, 12,2 mmol), Ac,O (0,69 ml, 7,4 mmol) va 18-Crown-6
(0,38 g, 1,23 mmol). Khudy dung dich phan tmg trong khoang 4 gio & nhiét do
phong. Bb sung nudc cit vao hdon hop phan tng, va khudy tiép trong khoang 1 gio.
Loc chit ran thu dugc dudi 4p suit giam, va rira bﬁng nuée cat. Lam khd chét ran loc
duoc bing gi6 4m trong 10 (40°C) trong 3 gidr hodc 1au hon dé thu dugc hop chat ndu
& dé muc nay (0,9 g, 75%).

Phd 'H-NMR (300 MHz, DMSO-dj): § 9,01 (s, 1H), 8,69 (s, 1H), 8,26 (d, 1H),
8,18 (d, 1H), 2,76 (s, 3H)

MS(ESI", m/z): 206 [M+H]"

<Budc 2> Diéu ché 1-(6-amino-1H-indazol-1-yl)etanon

Hoa tan 1-(6-nitro-1H-indazol-1-yl)etanon thu dugc ¢ <Budc 1> trén day
trong etanon (2,2 g, 10,7 mmol), va khudy. Dung dich phan tng dugc bd sung Pd/C
(0,28 g, 2,68 mmol), tiép theo khudy trong didu kién khi hydro trong khoang 12 gid
hodc 14u hon & nhiét dd phong. Loc hdn hop phan ting qua 16p dém Celite dudi ap
sult giam, va rira bing metanol. Lam kho chét rén loc dugc bang gié 4m trong 10
(40°C) trong 3 gid hodc lau hon dé thu dugc hop chit néu & d& muc nay (1,7 g, 90%).

MS(ESI’, m/z): 176 [M+H]"

<Budc 3> DPidu ché  N-(1-((1-axetyl-1H-indazol-6-yl)amino)-6-
metylisoquinolin-5-yl)-4-aminothieno[3,2-d|pyrimidin-7-carboxamit

Céac quy trinh ctua <Céac budc 1, 2 va 3> cua vi du 1 dugc 1dp lai theo thur tu,
ngoai trir st dung 1-(6-amino-1H-indazol-1-yl)etanon thu dugc & <Budc 2> trén diy
thay cho 4-cloanilin & <Budc 1> ctia vi du 1 dé thu duoc hop chat néu & dé muc nay
(21 mg, 13,7%).

Phd 'H-NMR (300 MHz, DMSO-d,): § 11,59 (s, 1H), 9,64 (s, 1H), 8,98 (d,
2H), 8,59 (s, 1H), 8,54 (d, 1H), 8,34 (s, 1H), 8,06 (m, 4H), 7,80 (d, 1H), 7,65 (d, 1H),
7,25 (d, 1H), 2,71 (s, 3H), 2,43 (s, 3H)

MS(ESI', m/z): 509 [M+H]"
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Vi du 105: Piéu ché 4-amino-N-(1-((3-clo-4-flophenyl)amino)-6-metylisoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céc budce 1, 2 va 3> cta vi du 1 duoc ldp lai theo thu tu,
ngoai trir st dung 3-clo-4-floanilin thay cho 4-cloanilin & <Bugc 1> cua vi du 1 dé
thu duoc hop chit néu & dé muc nay (332 mg, 35%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,56 (s, 1H), 9,37 (s, 1H), 8,85 (s,
1H), 8,58 (s, 1H), 8,45 (d, 1H), 8,27 (dd, 1H), 8,02 (d, 1H), 7,95 (s, 2H), 7,88 (m,
1H), 7,40 (t, 1H), 7,20 (d, 1H), 2,42 (s, 3H)

MS(ESI', m/z): 479 [M+H]"

Vi du 106: Piéu ché 4-amino-N-(6-metyl-1-((5-0x0-5,6,7,8-tetrahydronaphtalen-2-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cta <Céc budce 1, 2 va 3> cua vi du 1 dugc 13p lai theo tha tu,
ngoai trr st dung 6-amino-3,4-dihydro-2H-naphtalen-1-on thay cho 4-cloanilin &
<Budc 1> ctia vi du 1 dé thu duoc hop chét néu & dé muc nay (46 mg, 6%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,58 (s, 1H), 9,55 (s, 1H), 8,93 (s,
1H), 8,70 (s, 1H), 8,47 (d, 1H), 8,08 (d, 1H), 7,94 (m, 3H), 7,84 (m, 2H), 7,64 (d,
1H), 7,26 (d, 1H), 2,90 (t, 3H), 2,49 (t, 3H), 2,42 (s, 3H), 2,02 (m, 3H)

MS(ESI', m/z): 495 [M+H]"

Vi du 1072 Diéu ché  4-amino-N-(6-metyl-1-((2-metyl-2H-indazol-6-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céac bude 2 va 3> cua vi du 97 duoc lap lai theo thu tu,
" ngoai trir st dung 6-nitro-2H-indazol dé thu duoc metyl-6-nitro-2H-indazol (R¢ =
0,3) thay cho 6-nitro-1H-indazol & <Budc 1> ctia vi du 97 dé thu dugc hop chit néu
& dé muc nay (8 mg, 2,5%).

Phé '"H-NMR (300 MHz, DMSO-dy): § 11,55 (s, 1H), 8,93 (s, 1H), 8,57 (s,
1H), 8,50 (d, 1H), 8,27 (s, 1H), 8,20 (s, 1H), 7,98 (m, 1H), 7,95 (s, 1H), 7,60 (m, 2H),
7,41 (d, 1H), 7,14 (d, 1H), 4,10 (s, 3H), 2,41 (s, 3H)
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MS(ESI', m/z): 481 [M+H]"

Vidu 108: Diéu ché metyl 4-((5-(4-aminothieno[3,2-d]pyrimidin-7-carboxamido)-6-

metylisoquinolin-1-yl)amino)benzoat

Céc quy trinh cta <Cac budc 1, 2 va 3> cta vi du 1 duge 1ap lai theo thir tu,
ngoai trir st dung metyl-4-aminobenzoat thay cho 4-cloanilin 6 <Budc 1> cua vi du
1 dé thu dugc hop chét néu & d&& muc nay (95 mg, 26%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,59 (s, 1H), 9,61 (s, 1H), 9,02 (s,
1H), 8,58 (s, 1H), 8,50 (d, 1H), 8,08 (m, 3H), 7,97 (m, 4H), 7,66 (d, 1H), 7,28 (d,
1H), 3,82 (s, 3H), 2,42 (s, 3H)

MS(ESI", m/z): 485 [M+H]"

Vi du 109: Diéu ché  4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-5-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Bugc 1> Piéu ché 1-metyl-5-nitro-1H-indazol

B6 sung NaH (1,47 g, 36,8 mmol) vao THF (40 ml) & nhiét do 0°C. Hoa tan
riéng S-nitroindazol (5,0 g, 30,6 mmol) trong THF (30 ml), va bd sung tir tir dung
dich da tron vao dung dich duogc diéu ché. B sung iodometan (2,1 ml, 33,7 mmol)
vao dung dich phan tmg & cing nhiét do, tiép theo khudy trong 3 gi& & nhiét do
phong. C6 dung dich phan tng dudi ap sudt giam, va bd sung nudc va etyl axetat. BO
sung nude cit vao hdn hop phan tng dé lam nglmg, pha lodng bing etyl axetat, va
rira bang nudc cat. Lam kho 16p hitu co biang natri sulfat khan, va ¢d duéi ap suit
giam. Hop chit ¢6 duge (duoc bd sung 1-metyl (R¢= 0,3), dugc bd sung 2-metyl (Ry
= 0,1)) dugc tinh ché bang sic ky silicagel (etyl axetat:hexan = 1:1 (thé tich/thé
tich)) dé thu duoc hop chit néu & dé muc nay (Rg= 0,3, 2,29 g, 42%).

Phd 'H-NMR (300 MHz, DMSO-d,): & 8,74 (d, 1H), 8,31 (dd, 1H), 8,20 (s,
1H), 7,47 (d, 1H), 4,15 (s, 3H)

MS(ESI", m/z): 178 [M+H]"

<Bugc 2> Diéu ché 1-metyl-1H-indazol-5-amin
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B sung st (3,62 g, 64,7 mmol) va axit clohydric dam dac (0,1 ml) vao
etanol/nude (20 ml/20 ml), va hdi luu trong 1 gio. Dung dich phan tng da tron dugce
bd sung 1-metyl-5-nitro-1H-indazol (2,29 g, 12,9 mmol) thu dugc & <Budc 1> trén
day, va hdi luu tiép trong 3 gid hodc lau hon. Loc hdn hop phan Gng qua 16p dém
Celite duéi 4p sudt giam, va rira bang clorofom/2-propanol = 4/1 (thé tich/thé tich).
C4t phin dich loc thu dugc dudi 4p suat giam, va hoa tan trong clorofom/2-propanol
= 4/1 (thé tich/thé tich). Rira 16p hiru co bang dung dich nudc natri bicacbonat va
nude mudi. Lam khé 16p hitu co thu duge bang natri sulfat khan, loc, va ¢6 dudi 4p
sudt giam dé thu duoc hop chit néu & dé muc nay (1,35 g, 71%).

Phd 'H-NMR (300 MHz, DMSO-dy): § 7,65 (d, 1H), 7,31 (d, 1H), 6,80 (d,
1H), 6,71 (d, 1H), 4,78 (s, 2H), 3,89 (s, 3H)

MS(ESI", m/z): 148 [M+H]"

<Bu6c 3> Dibu ché 4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-5-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cta <Céac budce 1, 2 va 3> cta vi du 1 duoc lap lai theo thir tu,
ngoai trir st dung 1-metyl-1H-indazol-5-amin thu dugc & <Budc 2> trén diy thay
cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu dugc hop chat néu ¢ dé muc nay (15
mg, 6,3%).

Phé 'H-NMR (300 MHz, DMSO-d): § 11,54 (s, 1H), 9,23 (s, 1H), 8,84 (s,
1H), 8,57 (s, 1H), 8,49 (d, 1H), 8,31 (s, 1H), 7,98 (m, 4H), 7,74 (d, 1H), 7,60 (d, 1H),
7,10 (d, 1H), 4,00 (s, 3H), 2,40 (s, 3H)

MS(ESI', m/z): 481 [M+H]"

Vi du 110: Diéu ché  4-amino-N-(6-metyl-1-((2-metyl-2H-indazol-5-

yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Buégc 1> Diéu ché 2-metyl-5-nitro-2H-indazol
Céc quy trinh cia <Budc 1> cta vi du 109 dugc 1dp lai dé thu duoc hop chét
néu & dé muc nay (Re=0,1, 1,51 g, 28%).
Phd '"H-NMR (300 MHz, DMSO-dj): & 8,73 (d, 1H), 8,20 (s, 1H), 8,09 (dd,
1H), 7,74 (d, 1H), 4,29 (s, 3H)
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MS(ESI', m/z): 178 [M+H]"

<Budc 2> DPiéu ché 2-metyl-2H-indazol-5-amin

Céc quy trinh ciia <Budc 2> cua vi du 109 dugc 1ap lai dé thu duge hop chat
néu & dé muc nay (0,6 g, 48%).

Phé 'H-NMR (300 MHz, DMSO-dy): & 7,82 (s, 1H), 7,51 (d, 1H), 6,72 (dd,
1H), 6,53 (d, 1H), 4,74 (s, 2H), 4,01 (s, 3H)

MS(ESI", m/z): 148 [M+H]"

<Buéc 3> Diéu ché 4-amino-N-(6-metyl-1-((2-metyl-2H-indazol-5-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh ctia <Céc budce 1, 2 va 3> cua vi du 1 duge ldp lai theo thtr tu,
ngoai trr st dung 2-metyl-2H-indazol-5-amin thu dugc & <Budc 2> trén day thay
cho 4-cloanilin & <Budc 1> cta vi du 1 dé thu duge hop chit néu ¢ d&& muc nay (24,2
mg, 10%).

Phé 'H-NMR (300 MHz, DMSO-dy): & 11,54 (s, 1H), 9,47 (s, 1H), 8,93 (s,
1H), 8,49 (s, 1H), 8,46 (d, 1H), 8,31 (s, 1H), 7,98 (m, 3H), 7,74 (d, 1H), 7,60 (m,
2H), 7,10 (d, 1H), 4,02 (s, 3H), 2,40 (s, 3H)

MS(ESI", m/z): 481 [M+H]"

Vi du 111: Piéu ché 4-amino-N-(6-metyl-1-((6-metylpyridin-3-

yl)amino)isoquinolin-5-yl)thieno[3,2-d|pyrimidin-7-carboxamit

Céc quy trinh cia <Budc 1> cua vi du 15 va <Céc budc 2 va3>cuavidu 1
duogc 1ap lai theo tht ty, ngoai trr st dung 5-amino-2-metylpyridin thay cho anilin ¢
<Budce 1> cta vi du 15 dé thu dugce hop chét néu & dé muc nay (5 mg, 3%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 11,61 (5, 1H), 9,34 (s, 1H), 8,98 (s,
1H), 8,90 (s, 1H), 8,62 (s, 1H), 8,51 (d, 1H), 8,27 (m, 1H), 8,02 (m, 3H), 7,68 (d,
1H), 7,27 (m, 2H), 2,54 (s, 3H), 2,48 (s, 3H)

MS(ESI", m/z): 442 [M+H]"

Vi du 112:  DPiéu ché  4-amino-N-(6-metyl-1-((1-metyl-1H-indol-6-
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yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

<Budc 1> Diéu ché 1-metyl-1H-indol-6-ylamin
Cac quy trinh ctia <Budc 1> cua vi du 97 dugc 1dp lai, ngoai trir st dung 1H-
indol-6-ylamin thay cho 6-nitro-1H-indazol & <Budc 1> cua vi du 97 dé thu dugc

hop chit néu & d& muc nay (151 mg, 33%).

<Budc 2> Pidu ché  4-amino-N-(6-metyl-1-((1-metyl-1H-indol-6-
yl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cta <Céc budc 1, 2 va 3> cta vi du 1 duogc 1dp lai theo tht tu,
ngoai trir st dung 1-metyl-1H-indol-6-ylamin thu dugc ¢ <Budc 1> trén diy thay
cho 4-cloanilin & <Bugc 1> cta vi du 1 dé thu duoc hop chat néu & d& muc nay (65
mg, 31%).

Phd 'H-NMR (300 MHz, DMSO-dy): § 11,53 (s, 1H), 9,21 (br, 1H), 8,93 (s,
1H), 8,57 (s, 1H), 8,49 (d, 1H), 8,02 (s, 1H), 7,95-7,92 (m, 3H), 7,58 (d, 1H), 7,44
(m, 2H), 7,23 (d, 1H), 7,07 (d, 1H), 6,35 (d, 1H), 3,75 (s, 3H), 2,40 (s, 3H)

MS(ESI', m/z): 480 [M+H]"

Vi du 113: Didu ché tert-butyl 6-((5-(4-aminothieno[3,2-d]pyrimidin-7-

carboxamido)-6-metylisoquinolin-1-yl)amino)-1H-indazol-1-carboxylat

<Budc 1> Pidu ché (1H-indazol-6-yl)-(6-metyl-5-nitro-isoquinolin-1-yl)-
amin

Céac quy trinh ctia <Budc 1> cua vi du 1 dugce 1dp lai, ngoai trir sir dung 1H-
indazol-6-amin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu dugc hop chét
néu & dé muc nay (639 mg, 68%). ,

Phé 'H-NMR (300 MHz, DMSO-dy): § 9,01 (d, 1H), 8,12 (s, 1H), 8,01 (s, 1H),
7,88 (d, 2H), 7,79 (d, 1H), 7,33 (d, 1H), 6,93 (d, 1H), 2,52 (s, 3H)

MS(ESI', m/z): 319 [M+H]"

<Budc 2> Diéu ché tert-butyl este clia axit 6-(6-metyl-5-nitro-isoquinolin-1-

ylamno)-indazol-1-carboxylic
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Hoa tan (1H-indazol-6-yl)-(6-metyl-5-nitro-isoquinolin-1-yl)-amin (300 mg,
0,942 mmol) thu dugc & <Budc 1> trén day, trietylamin (0,131 ml, 0,942 mmol) va
DMAP (58 mg, 0,471 mmol) trong CH,Cl, (10 ml), va bd sung tir tir di-tert-butyl
dicacbonat (0,216 ml, 0,942 mmol) & nhiét d6 0°C. Khudy dung dich phéﬂ ung trong
3 gid & nhiét do phong, pha lodng bing etyl axetat, va rira bang dung dich nuéc natri
bicacbonat bdo hoa va nuéc mudi. Lam khé 16p hiru co bang natri sulfat khan, loc,
va cd dudi ap suat giam dé thu duoc hop chat néu & dé muc nay (395 mg, 99%).

MS(ESI", m/z): 419 [M+H]"

<Buéc 3> Didu ché tert-butyl 6-((5-(4-aminothieno[3,2-d]pyrimidin-7-
carboxamido)-6-metylisoquinolin-1-yl)amino)-1H-indazol-1-carboxylat

Céac quy trinh cia <Céc budc 2 va 3> cia vi du 1 duoc lap lai theo thu tu,
ngoai trir st dung tert-butyl este cta axit 6-(6-metyl-5-nitro-isoquinolin-1-ylamino)-
indazol-1-carboxylic thu dugc & <Budc 2> trén day thay cho N-(4-clophenyl)-6-
metyl-5-nitroisoquinolin-1-amin & <Budc 2> ctia vi du 1 dé thu dugce hop chét néu &
d& muc nay (130 mg, 30%).

MS(ESI", m/z): 566 [M+H]"

Vi du 114: Piéu ché N-(1-((1H-indazol-6-yl)amino)-6-metylisoquinolin-5-yl)-4-

aminothieno[3,2-d]pyrimidin-7-carboxamit hydroclorua

Hoa tan tert-butyl 6-((5-(4-aminothieno[3,2-d]pyrimidin-7-carboxamido)-6-
metylisoquinolin-1-yl)amino)-1H-indazol-1-carboxylat (50 mg, 0,088 mmol) thu
duogc trong vi du 113 trong etyl axetat (5 ml), va bd sung HC1 4 M (dung dich dioxan,
0,5 ml). Khudy dung dich phan tng trong 5 gid, va sau dé, loc phan dich loc dé thu
duoc hop chét néu ¢ d&& muc nay (40 mg, 90%).

MS(ESI", m/z): 467 [M+H]"

Vi du 115: DPiéu ché 4-amino-N-(1-((5-clo-2-flophenyl)amino)-6-metylisoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cia <Céac budc 1, 2 va 3> cua vi du 1 duoc ldp lai theo thu tu,
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ngoai trir st dung 5-clo-2-floanilin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé
thu dugc hop chét néu ¢ d& muc nay (380 mg, 6%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,55 (s, 1H), 9,14 (s, 1H), 8,93 (s,
1H), 8,56 (s, 1H), 8,32 (m, 1H), 7,92 (m, 3H), 7,77 (dd, 1H), 7,61 (d, 1H), 7,30 (t,
1H), 7,20 (m, 2H), 2,41 (m, 3H)

MS(ESI', m/z): 479 [M+H]"

Vi du 116: Diéu ché 4-amino-N-(1-((3-clo-2-flophenyl)amino)-6-metylisoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céc budc 1, 2 va 3> cua vi du | duoc ldp lai theo thtr ty,
ngoai trir str dung 3-clo-2-floanilin thay cho 4-cloanilin & <Budc 1> cta vi du 1 dé
thu dugc hop chét néu ¢ d& muc nay (10 mg, 6,3%).

Phd 'H-NMR (300 MHz, DMSO-dy): & 11,56 (s, 1H), 9,24 (s, 1H), 8,93 (s,
1H), 8,57 (s, 1H), 8,36 (d, 1H), 7,95 (s, 2H), 7,90 (d, 1H), 7,63 (d, 1H), 7,57 (t, 1H),
7,37 (t, 1H), 7,24 (m, 2H), 2,42 (s, 3H)

MS(ESI', m/z): 479 [M+H]"

Vi du 117: Pidu ché 4-amino-N-(1-((3-flo-4-(4-metylpiperazin-1-yl)phenyl)amino)-
6-metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budc 1, 2 va 3> cta vi du 1 duge 1ap lai theo thu tu,
ngoai trir st dung 3-flo-4-(4-metylpiperazin-1-yl)anilin thay cho 4-cloanilin & <Budc
1> ctia vi du 1 dé thu dugc hop chat néu & && muc nay (20 mg, 16%).

Phd 'H-NMR (300 MHz, DMSO-d,): & 11,53 (s, 1H), 9,19 (s, 1H), 8,92 (s,
1H), 8,57 (s, 1H), 8,43 (d, 1H), 7,98-7,85 (m, 4H), 7,59 (d, 1H), 7,54 (dd, 1H), 7,12
(d, 1H), 7,00 (t, 1H), 3,31 (m, 4H), 2,96 (m, 4H), 2,40 (s, 3H), 2,21 (s, 3H)
MS(ESI', m/z): 543 [M+H]"

Vi du 118: Pidu ché 4-amino-N-(1-((3-clo-1-metyl-1H-indazol-6-yl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
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Céac quy trinh cta <Céc budc 1, 2 va 3> cua vi du 1 duoc ldp lai theo thu tu,
ngoai trir str dung 3-clo-1-metyl-1H-indazol-6-amin thay cho 4-cloanilin & <Buge 1>
ctia vi du 1 dé thu duoc hop chat néu & dé muc nay (143 mg, 16%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 11,57 (s, 1H), 9,48 (s, 1H), 8,93 (s,
1H), 8,57 (s, 1H), 8,52 (d, 1H), 8,44 (s, 1H), 8,08 (d, 1H), 7,94 (s, 2H), 7,63 (m, 2H),
7,56 (d, 1H), 7,22 (d, 1H), 3,95 (s, 3H), 2,42 (s, 3H)

MS(ESI", m/z): 515 [M+H]"

Vi du 119: Diéu ché 4-amino-N-(6-metyl-1-((4-(prop-2-yn-1-
yloxy)phenyl)amino)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh cua <Cac budc 1, 2 va 3> cua vi du 1 duogc lap lai theo thtr tu,
ngoai trir st dung 4-(2-propyn-1-yloxy)anilin thay cho 4-cloanilin & <Budc 1> cua
vi du 1 dé thu dugc hop chit néu & dé muc nay (22 mg, 9,3%).

Phé '"H-NMR (300 MHz, DMSO-d): § 11,53 (s, 1H), 9,10 (s, 1H), 8,93 (s,
1H), 8,57 (s, 1H), 8,44 (d, 1H), 7,94 (m, 3H), 7,76 (d, 1H), 7,58 (d, 1H), 7,09 (d, 1H),
6,98 (d, 1H), 4,77 (d, 2H), 3,55 (t, 1H), 2,40 (s, 3H)

MS(ESI", m/z): 481 [M+H]"

Vi du 120: Diéu ché 4-amino-N-(1-((2-metoxy-4-morpholinophenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cua <Céc budc 1, 2 va 3> cta vi du 1 duogc ldp lai theo thir tu,
ngoai trr st dung 2-metoxy-4-morpholinoanilin thay cho 4-cloanilin ¢ <Budc 1>
ctia vi du 1 dé thu duoc hop chét néu & dé muc nay (29 mg, 6,5%).

Phé '"H-NMR (300 MHz, DMSO-d): § 11,50 (s, 1H), 8,93 (s, 1H), 8,57 (s,
1H), 8,42 (s, 1H), 8,30 (d, 1H), 7,94 (s, 2H), 7,67 (m, 2H), 6,99 (d, 1H), 6,67 (d, 1H),
6,48 (d, 1H), 3,78 (m, 7H), 3,12 (m, 4H), 2,40 (s, 3H)

MS(ESI", m/z): 542 [M+H]"

Vi du 121: Pidu ché 4-amino-N-(1-(benzo[d]thiazol-6-ylamino)-6-metylisoquinolin-
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
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Céc quy trinh cua <Céc budc 1, 2 va 3> cua vi du 1 dugc 1dp lai theo thi tu,
ngoai trir sit dung 6-aminobenzothiazol thay cho 4-cloanilin & <Buéc 1> cua vi du 1
dé thu duoc hop chat néu & dé muc nay (37 mg, 15,7%).

Phé "H-NMR (300 MHz, DMSO-dy): 8 11,57 (s, 1H), 9,47 (s, 1H), 9,21 (s,
1H), 8,94 (s, 1H), 8,85 (s, 1H), 8,58 (s, 1H), 8,50 (d, 1H), 8,05 (m, 2H), 8,01 (s, 1H),
7,94 (m, 2H), 7,65 (d, 1H), 7,21 (d, 1H), 2,43 (s, 3H)

MS(ESI', m/z): 484 [M+H]"

Vi du 122: Piéu ché N-(1-((1H-indazol-5-yl)amino)-6-metylisoquinolin-5-yl)-4-

aminothieno|3,2-d]pyrimidin-7-carboxamit hydroclorua

Céac quy trinh cua <Cac bude 1, 2 va 3> cta vi du 113 va vi du 114 duoc lap
lai theo thir tu, ngoai trir st dung 1H-indazol-5-amin thay cho 1H-indazol-6-amin &
<Buéc 1> cua vi du 113 dé thu duoc hop chat néu & & muc nay (5 mg, 5%).

MS(ESI', m/z): 466 [M+H]"

Vi du 123: Piéu ché  4-amino-N-(1-((3-clo-2,4-diflophenyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céc quy trinh cia <Céac budc 1, 2 va 3> cua vi du 1 duoc lap lai theo thir tu,
ngoai trir st dung 3-clo-2,4-difloanilin thay cho 4-cloanilin ¢ <Budc 1> cta vi du 1
dé thu dugc hop chat néu & dé muc nay (95 mg, 6%).

Phé '"H-NMR (300 MHz, DMSO-dy): & 11,51 (s, 1H), 8,93 (s, 1H), 8,57 (s,
1H), 8,34 (d, 1H), 7,94 (s, 2H), 7,87 (d, 1H), 7,63 (m, 2H), 7,37 (m, 1H), 7,14 (d,
1H), 2,43 (s, 3H)

MS(ESI', m/z): 515 [M+H]"

Vi du 124: Pidu  ché 4-amino-N-(1-((3-(dimetylamino)propyl)amino)-6-

metylisoquinolin-5-yl)thieno[3,2-d|pyrimidin-7-carboxamit

Céc quy trinh cia <Céac budc 1, 2 va 3> cua vi du 1 duoc ldp lai theo thir tu,
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ngoai trr st dung N1,N1-dimetylpropan-1,3-diamin thay cho 4-cloanilin & <Budc
1> cua vi du 1 dé thu dugc hop chat néu & dé muc nay (25 mg, 8%).

Phdé 'H-NMR (300 MHz, DMSO-dy): 5 11,46 (s, 1H), 8,90 (s, 1H), 8,55 (s,
1H), 8,11 (d, 1H), 7,92 (s, 2H), 7,84 (d, 1H), 7,60 (m, 1H), 7,47 (d, 1H), 6,87 (d, 1H),
3,62 (m, 2H), 2,87 (m, 2H), 2,67 (s, 3H), 2,58 (s, 6H), 1,89 (m, 2H)

MS(ESI", m/z): 436 [M+H]"

Vi du 125: Diéu ché 4-amino-N-(6-metyl-1-(piperidin-1-yl)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

Céac quy trinh ctia <Céc budc 1, 2 va 3> cua vi du 1 duogc lap lai theo thu tu,
ngoai trir st dung piperidin thay cho 4-cloanilin & <Budc 1> cua vi du 1 dé thu duogc
hop chét néu & dé muc nay (8 mg, 2%).

Phé 'H-NMR (300 MHz, DMSO-dy): § 11,42 (s, 1H), 9,10 (s, 1H), 8,62 (s,
1H), 8,05 (m, 3H), 7,93 (s, 1H), 7,54 (m, 1H), 7,30 (d, 1H), 3,21 (m, 4H), 2,48 (s,
3H), 1,77 (m, 4H), 1,64 (m, 2H)

MS(ESI', m/z): 419 [M+H]"

Céc hop chit thu duoc trong cac vi du 1 dén 125 duoc biéu dién boi cac cong

thirc cdu tric sau, nhu dugc thé hién trong bang 1 dudi day.

[Bang 1]

Vi

du Tén Cong thtrc

4-amino-N-(1-((4-clophenyl)amino)-6- <N 9 H
1 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HZN}‘\/QI)L N L ! @m

7-carboxamit

4-amino-N-(6-metyl-1-((3-

. . N .. N9 i CF
2 (triflometyl)phenyl)amino)isoquinolin-5- HZN)‘JXE,)Lg X U 3
yl)thieno[3,2-d]pyrimidin-7-carboxamit °
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N-(1-((4-clophenyl)amino)-6-metylisoquinolin-

- N
3 5-yl)-4-(xyclopropylamino)thieno[3,2- Y NG @C‘
d]pyrimidin-7-carboxamit
4-(xyclopropylamino)-N-(6-metyl-1-((3- N9 H
4 (triflometyl)phenyl)amino)isoquinolin-5- &g)\g/& @Y N©/5F3
yDthieno|[3,2-d]pyrimidin-7-carboxamit
4-amino-N-(6-metyl-1-((3-(4-metyl-1H- NN 9
. imidazol-1-yl)-5- =T N o
(triflometyl)phenyl)amino)isoquinolin-5- Ny
yDthieno[3,2-d]pyrimidin-7-carboxamit N
4-(xyclopropylamino)-N-(6-metyl-1-((3-(4- N7 i Nj%ﬁ CFy
6 metyl-1H-imidazol-1-y1)-5- SatSACas;
(triflometyl)phenyl)amino)isoquinolin-5- \Nn
yl)thieno[3,2-d]pyrimidin-7-carboxamit "
4-amino-N-(1-((4-((4-etylpiperazin-1- N7 ‘ i ‘ N CFs
7 yDmetyl)-3-(triflometyl)phenyl)amino)-6- HND 52 HON ©(\N
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- (]
7-carboxamit T
4-(Xyclopropylgmino)-N-(1-((4-((4- N N7 x ON [ N~ CFs
2 etylpiperazin-1-yl)metyl)-3- NS RN 1@;
(triflometyl)phenyl)amino)-6-metylisoquinolin- [N]
5-yDthieno[3,2-d]pyrimidin-7-carboxamit | NK
N-(1-((4-((4-etylpiperazin-1-yl)metyl)-3- NN Q é%n or,
9 (triflometyl)phenyl)amino)-6-metylisoquinolin- ‘H’kﬂ“ﬁ N @
5-yl)-4-(metylamino)thieno[3,2-d]pyrimidin-7- ["J
carboxamit "
4-amino-N-(1-((4-(4-etylpiperazin-1- WN O S
10 yl)phenyl)amino)-6-metylisoquinolin-5- quh@} N é\h @N ~
yl)thieno|[3,2-d]pyrimidin-7-carboxamit I
N O
4-amino-N-(1-((4-((4-etylpiperazin-1- Wf\’%nu
11 | yDmetyl)phenyl)amino)-6-metylisoquinolin-5- > N
yl)thieno[3,2-d]pyrimidin-7-carboxamit [f
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4-amino-N-(6-metyl-1-

=\ o] H
N
HN g H LN

12 (phenylamino)isoquinolin-5-yl)thienol[3,2-
d]pyrimidin-7-carboxamit
4-amino-N-(1-((4-clo-3- WSO H
13 | (triflometyl)phenyl)amino)-6-metylisoquinolin- HZNL{]}L N ;\ 'NN‘@[::
S-yl)thieno[3,2-d]pyrimidin-7-carboxamit
4-amino-N-(1-((2-metoxy-5- W@i}rﬁ cFy
14 | (triflometyl)phenyl)amino)-6-metylisoquinolin- | ' $J # K JICTT
S-yl)thieno[3,2-d]pyrimidin-7-carboxamit '
4-amino-N-(6-metyl-1-((4- N © H
15 (triflometyl)phenyl)amino)isoquinolin-5- Hw*{]’l E‘K&NQ
yl)thieno[3,2-d]pyrimidin-7-carboxamit s
4-amino-N-(1-((4-metoxyphenyl)amino)-6- SN O H
16 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HZN/“{]} N %\ T N@
7-carboxamit ?
4-amino-N-(6-metyl-1-(p- =N "
17 tolylamino)isoquinolin-5-yl)thieno[3,2- HZNL{])L %NQ
d]pyrimidin-7-carboxamit .
4-amino-N-(1-((4-isopropylphenyl)amino)-6- N=No ﬁ
18 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- A /s I N Lx @\(
7-carboxamit
4-amino-N-(1-((5-(t-butyl)isoxazol-3- VU .
19 | yl)amino)-6-metylisoquinolin-5-yl)thieno[3,2- Z,AWK N I :"\o
d]pyrimidin-7-carboxamit - ™ :
4-amino-N-(1-((4-flophenyl)amino)-6- SN © H
20 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- qu)‘\gl ;P%”‘@
F

7-carboxamit
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4-amino-N-(6-metyl-1-(thiazol-2-

N/:N Q H
\ N NVN
HZN)\(SYLI-E SN §7

21 ylamino)isoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit
4-amino-N-(1-((4-xyanophenyl)amino)-6- NN R KE\VH
22 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HZN“QA N ;.N@CN
7-carboxamit
4-amino-N-(6-metyl-1-(quinolin-5- ~ O PN
23 ylamino)isoquinolin-5-yl)thieno[3,2- . NW?:‘%N&
d]pyrimidin-7-carboxamit s N
4-amino-N-(1-((4-etoxyphenyl)amino)-6- VN9 "
24 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HZNL{])L;«;%“@O
7-carboxamit -
4-amino-N-(6-metyl-1-((4- SN© H
25 phenoxyphenyl)amino)isoquinolin-5- HZN)‘*@I/K N ;\ 'NNOO ,@
yl)thieno[3,2-d]pyrimidin-7-carboxamit
4-amino-N-(1-((4-hydroxyphenyl)amino)-6- <N O H
26 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- et B Q! ‘@LOH
7-carboxamit
4-amino-N-(1-((4-isopropoxyphenyl)amino)-6- SN O H
27 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HZN)‘\@A N ;\ &TN‘@L %
7-carboxamit ©
4-amino-N-(1-((4- ~ O "
. . . N
8 ' dlm.etyl.ammophe.nyl)ammo)—6-. - - }\{]AE:%J&O\ )
, metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- . h
7-carboxamit
4-amino-N-(1-((2,3- o
29 dihydrobenzo[b][ 1,4]dioxin-6-yl)amino)-6- HzNN\’:f Y hﬂ@z]

metylisoquinolin-5-yl)thieno[ 3,2-d]pyrimidin-
7-carboxamit
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4-amino-N-(1-((3,4-dimetoxyphenyl)amino)-6-

N LIS
30 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- et @ @o
7-carboxamit
4-amino-N-(1-((3-flo-4-metoxyphenyl)amino)- AN O

31 6-metylisoquinolin-5-yl)thieno[3,2-

d]pyrimidin-7-carboxamit

4-amino-N-(6-metyl-1-((3,4,5-

ylamino)-6-metylisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit

R R
32 trimetoxyphenyl)amino)isoquinolin-5- et g C[O
yl)thieno[3,2-d]pyrimidin-7-carboxamit o !
=N [o} i S
33 4-amino-N-(6-metylisoquinolin-5- H:»’)s\,x‘)k L‘Y\E}
yD)thieno[3,2-d]pyrimidin-7-carboxamit ’
4-amino-N-(1-(benzo[d][1,3]dioxol-5-
34

35

4-amino-N-(6-metyl-1-((5,6,7,8-
tetrahydronaphtalen-2-yl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

/‘N (o] H
Negnes
Sase

4-amino-N-(4-((4-clophenyl)amino)-7-

/\N 0
36 | metylquinazolin-8-yl)thieno[3,2-d]pyrimidin- W j?\’ Oc
7-carboxamit e
4-(xyclopropylamino)-N-(1-((4- NN Q H
37 | metoxyphenyl)amino)-6-metylisoquinolin-5- Y G @0
yD)thieno[3,2-d]pyrimidin-7-carboxamit '
4-amino-N-(1-((3-clophenyl)amino)-6-
38

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

d¥§
<
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39

4-amino-N-(1-((3-bromophenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

40

4-amino-N-(1-((2,4-diclophenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

41

4-amino-N-(1-((3,4-diclophenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

42

4-amino-N-(1-((3,5-diclophenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

43

4-amino-N-(6-metyl-1-((3,4,5-
triclophenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

4-amino-N-(1-((4-clo-3-metoxyphenyl)amino)-

44 6-metylisoquinolin-5-yl)thieno[3,2- Ny \'%
d]pyrimidin-7-carboxamit e QC'
4-amino-N-(1-benzylamino-6- N © @

45 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- NS g K%r

7-carboxamit

46

4-amino-N-(6-metyl-1-phenoxyisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

SN0 .
Y a ae
HN g H LN

47

4-amino-N-(6-metyl-1-((4-
morpholinophenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

NN o :(?
W \N ON’\
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N-(1-((4-(1H-pyrol-1-yl)phenyl)amino)-6-

SN,

metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

48 metylisoquinolin-5-yl)-4-aminothieno[3,2-
d]pyrimidin-7-carboxamit
4-amino-N-(6-metyl-1-(pyrimidin-4- ~N O "
49 ylamino)isoquinolin-5-yl)thieno[3,2- W7 N e
d]pyrimidin-7-carboxamit °
4-amino-N-(1-((4- o
- (diflometoxy)phenyl)amino)-6- @%SOO/CHFZ

4-amino-N-(6-metyl-1-((4-

51 (triflometoxy)phenyl)amino)isoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit
4-amino-N-(1-((4- o y
52 | clophenyl)amino)isoquinolin-5-yl)thieno[3,2- g%"@
A cl

d]pyrimidin-7-carboxamit

4-amino-N-(5-((4-clophenyl)amino)naphtalen-

23 | | yl)thieno[3,2-d]pyrimidin-7-carboxamit * J
4-amino-N-(1-((4-etynylphenyl)amino)-6- . _
54 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- L@/N\j%/ \@\

7-carboxamit

55

4-amino-N-(1-(isopropylamino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

56

4-amino-N-(1-(indolin-6-ylamino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit
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57

4-amino-N-(1-((4-(flometoxy)phenyl)amino)-
6-metylisoquinolin-5-yl)thieno[3,2-
d]pyrimidin-7-carboxamit

N-(1-(4-clophenylamino)-6-metylisoquinolin- N i N
8 | 5_yD)thieno[3,2-d]pyrimidin-7-carboxamit ROERE: L,
4-amino-N-(1-((4-clo-3-
59 ((dimetylamino)metyl)phenyl)amino)-6- ~~N 1 R0

metylisoquinolin-5-yl)thieno(3,2-d]pyrimidin-
7-carboxamit

60

4-amino-N-(1-((4-clo-3-(pyrolidin-1-
ylmetyl)phenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

61

4-amino-N-(1-((4-clo-3-
((dietylamino)metyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

62

4-amino-N-(1-((1,4-dietyl-1,2,3,4-
tetrahydroquinoxalin-6-yl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

63

4-amino-N-(1-((4-clo-3-(piperidin-1-
ylmetyl)phenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

64

4-amino-N-(1-((4-clo-3-
(morpholinometyl)phenyl)amino)-6-
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin-
7-carboxamit

65

4-amino-N-(1-((4-clo-3-((4-metylpiperazin-1-
yl)metyl)phenyl)amino)-6-metylisoquinolin-5-
yl)thieno[3,2-d]pyrimidin-7-carboxamit

-104-




32551

4-amino-N-(1-((4-clo-3-

66 ((diisopropylamino)metyl)phenyl)amino)-6- NN 2 H A
metylisoquinolin-5-yl)thieno([3,2-d]pyrimidin- Tt g g;
7-carboxamit
4-amino-N-(6-metyl-1-((3- ~N O
67 | (metylsulfonamido)phenyl)amino)isoquinolin- L?]A L T ©/N\m\/
5-yDthieno[3,2-d]pyrimidin-7-carboxamit
tert-butyl 4-(5-((5-(4-aminothieno[3,2- 5o
68 d]pyrimidin-7-carboxamido)-6- _
metylisoquinolin-1-yl)amino)-2- ) j%
clobenzyl)piperazin-1-carboxylat )\ﬁf \[I;
4-amino-N-(1-((4-clo-3-(piperazin-1- rﬂ
69 | ylmetyl)phenyl)amino)-6-metylisoquinolin-5- N8 %g \\“’
yl)thieno[3,2-d]pyrimidin-7-carboxamit HzN'R@Aﬁ N @fc,
4-amino-N-(1-((3-clo-4-metoxyphenyl)amino)- 'S °j§%rn .
70 6-metylisoquinolin-5-yl)thieno[3,2- M Cs
d]pyrimidin-7-carboxamit !
4-amino-N-(1-((3-
(dimetylcarbamoyl)phenyl)amino)-6- 9 Ho 9
7 metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HI:S—’XQJLS L 'NNUK'f
7-carboxamit :
4-amino-N-(6-metyl-1-((3- S y
72 | (metylcarbamoyl)phenyl)amino)isoquinolin-5- N%“@A
yD)thieno[3,2-d]pyrimidin-7-carboxamit S N
4-amino-N-(1-((4-clo-2-flophenyl)amino)-6-
73 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- ./ \(%r
7-carboxamit Hz’)_) \}A dcy
4-amino-N-(1-((4-bromo-2-flophenyl)amino)- AT R
74 6-metylisoquinolin-5-yl)thieno[3,2- ng shol

d]pyrimidin-7-carboxamit
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4-amino-N-(1-((4-metoxybenzyl)amino)-6-

O N
75 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- Ny ] ﬁ@\rnx/*)
7-carboxamit HaN S =~
4-amino-N-(1-((4-clobenzyl)amino)-6- 0 ¢l
76 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- Nﬁb;%n\i%ﬁvg
7-carboxamit ma st HH
AN
4-amino-N-(1-(2-(4-clophenyl)hydrazinyl)-6- WN PN Q\NH
77 | metylisoquinolin-5-yl)thieno[3,2-dJpyrimidin- | v - % L_n
7-carboxamit ,
Cl
4-amino-N-(1-((3- 0 -
. ((dimetylamino)metyl)phenyl)amino)-6- NP N,
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- w50 MO
7-carboxamit
4-amino-N-(6-metyl-1-((4-oxo-4H-cromen-6- y L o
79 yl)amino)isoquinolin-5-yl)thieno[3,2- NG TN &N\@fﬁ
d]pyrimidin-7-carboxamit HN S S 0
N-(1-((3-axetylphenyl)amino)-6- . o |
80 metylisoquinolin-5-yl)-4-aminothieno[3,2- W%NG)\
d]pyrimidin-7-carboxamit S s
4-amino-N-(1-((4-(2-
metoxyetoxy)phenyl)amino)-6- j{%
8 metylisoquinolin-5-yl)thieno[3,2-d|pyrimidin- ,)—{ \/K OQNo
7-carboxamit
4-amino-N-(6-metyl-1-((3- N O y
82 (triflometoxy)phenyl)amino)isoquinolin-5- W?}%{N\OO\CH
yl)thieno[3,2-d]pyrimidin-7-carboxamit RN s AN
N-(1-((4-axetylphenyl)amino)-6-
83 metylisoquinolin-5-yl)-4-aminothieno|3,2-

d]pyrimidin-7-carboxamit

o
N I} H
WN N
H, ‘s H N
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84

4-amino-N-(6-metyl-1-((4-
(metylsulfonamido)phenyl)amino)isoquinolin-
5-yDthieno[3,2-d]pyrimidin-7-carboxamit

N
Y4 N N o)
X O
HoN g JH o N \O\N/S\
H

4-amino-N-(6-metyl-1-((3-

=N H Q
85 (metylsulfonyl)phenyl)amino)isoquinolin-5- W%NUS\
yl)thieno[3,2-d]pyrimidin-7-carboxamit AN s N
4-amino-N-(1-((4-clo-3-
(metoxymetyl)phenyl)amino)-6- N IE\({J _
86 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HHSTK RS Re
7-carboxamit
4-amino-N-(1-((4-metoxy-3- o 02
87 (metylsulfonamido)phenyl)amino)-6- u:_':(\\ﬂ)km\,g%j@m
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- HN S SN
7-carboxamit
4-amino-N-(1-((4-clo-3-
28 (metylsulfonamido)phenyl)amino)-6- N 0: N§H’
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- / *:ja
7-carboxamit
4-amino-N-(1-((6-clopyridin-3-yl)amino)-6-
89 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- W%ﬁ AN
7-carboxamit A
4-amino-N-(1-((2-clopyridin-4-yl)amino)-6- W 0
90 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- N~ N @
7-chboxamit ey ”2"‘}15\\))} i AN
4-amino-N-(6-metyl-1-((4- N
91 | (metylsulfonamidometyl)phenyl)amino)isoquin )\\M @V i,
olin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit &
4-amino-N-(6-metyl-1-((3- . o ]
92 | (metylsulfonamidometyl)phenyl)amino)isoquin )\\@)kg%(“ﬁ@ﬁ

olin-5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
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4-amino-N-(1-((4-clo-3-flophenyl)amino)-6-

~N o] X H
93 | metylisoquinolin-5-yl)thieno[3,2-d]|pyrimidin- ”Wﬁ%“ @F
7-carboxamit HAN S A Zal
4-amino-N-(1-((3-bromo-4-clophenyl)amino)- W 0 "
94 6-metylisoquinolin-5-yl)thieno[3,2- N;gj)\ u%“@‘*
d]pyrimidin-7-carboxamit HA S T NP
4-amino-N-(1-((4- N %Y i
95 (dimetylcarbamoyl)phenyl)amino)-6- Wﬁ /\ Y ”m |
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- " 3
7-carboxamit
N-(1-((3-axetamidophenyl)amino)-6- N9 W H
96 | metylisoquinolin-5-yl)-4-aminothieno[3,2- “\F@f“;,%“@”g
d]pyrimidin-7-carboxamit at
4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-6- N
97 yl)amino)isoquinolin-5-yl)thieno[3,2- N A AN
d]pyrimidin-7-carboxamit HQJJQA HOIN (;LN
4-amino-N-(6-metyl-1-((4- 'S i H
98 | (metylsulfinyl)phenyl)amino)isoquinolin-5- HZN#@* N rN \Q
i J e : S
yD)thieno[3,2-d]pyrimidin-7-carboxamit i
4-amino-N-(6-metyl-1-((2-metyl-1,3- N2 Y H o
99 dioxoisoindolin-5-yl)amino)isoquinolin-5- w N g v “m,‘,_
yl)thieno[3,2-d]pyrimidin-7-carboxamit A S N £
4-amino-N-(1-((6-metoxypyridin-3-yl)amino)- y Y
100 6-metylisoquinolin-5-yl)thieno[3,2- Wa e Ny
d]pyrimidin-7-carboxamit HA S s o
4-amino-N-(6-metyl-1-((3-(2,2,2-
101 trifloaxetyl)phenyl)amino)isoquinolin-5-

yDthieno[3,2-d]pyrimidin-7-carboxamit
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4-amino-N-(6-metyl-1-((4-

102 propionylphenyl)amino)isoquinolin-5- | :r—ffu\a X " @
yl)thieno[3,2-d]pyrimidin-7-carboxamit o
4-amino-N-(1-((4-hexanoylphenyl)amino)-6- N
103 | metylisoquinolin-yl)thieno[3,2-d]pyrimidin-7- N;\%/U\ﬁ‘« P
carboxamit N ST s
N-(1-((1-axetyl-1H-indazol-6-yl)amino)-6- o o
104 | metylisoquinolin-5-yl)-4-aminothieno[3,2- ;'}jgkNI%R@i/:
d]pyrimidin-7-carboxamit e L N
4-amino-N-(1-((3-clo-4-flophenyl)amino)-6- PRGN
105 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- Nw N N
7-carboxamit wN st BN F
4-amino-N-(6-metyl-1-((5-0x0-5,6,7,8- - "
106 | tetrahydronaphtalen-2-yl)amino)isoquinolin-5- Wu\’%”
yl)thieno[3,2-d]pyrimidin-7-carboxamit NS SHe %
4-amino-N-(6-metyl-1-((2-metyl-2H-indazol-6- I .
107|  yl)amino)isoquinolin-5-yl)thieno[3,2- 9 ,D%N AN
d]pyrimidin-7-carboxamit R S
metyl 4-((5-(4-aminothieno[3,2-d]pyrimidin-7- | y="_1 NI%H
108 carboxamido)-6-metylisoquinolin-1- vt L I N 7@\,0\
yl)amino)benzoat ©
4-amino-N-(6-metyl-1-((1-metyl-1H-indazol-5- P
109 yl)amino)isoquinolin-5-yl)thieno[3,2- N Wj%( \(I\
d]pyrimidin-7-carboxamit : ~ (
4-amino-N-(6-metyl-1-((2-metyl-2H-indazol-5- S~
. . . . _ _ . _ N\ . n _
110 yl)amino)isoquinolin-5-yl)thieno([3,2 g@*% \@:/N_

d]pyrimidin-7-carboxamit
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4-amino-N-(6-metyl-1-((6-metylpyridin-3- N © H
b yl)amino)isoquinolin-5-yl)thieno[3,2- AR Be O
d]pyrimidin-7-carboxamit M-S
4-amino-N-(6-metyl-1-((1-metyl-1H-indol-6- T y
112 yl)amino)isoquinolin-5-yl)thieno[3,2- wuﬁ\rﬂ ~N
d]pyrimidin-7-carboxamit HN S SN NS
tert-butyl 6-((5-(4-aminothieno[3,2-
i d]pyrimidin-7-carboxamido)-6- oU! |4 foe
metylisoquinolin-1-yl)amino)-1H-indazol-1- | T VY | \@N
carboxylat ’ g
N-(1-((1H-indazol-6-yl)amino)-6- =N . "
114 | metylisoquinolin-5-yl)-4-aminothieno[3,2- YV Y \@N
. e .qe . HoN S N /
d]pyrimidin-7-carboxamit hydroclorua Hel
4-amino-N-(1-((5-clo-2-flophenyl)amino)-6- W O H
115 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- NG N\/(%”@/C'
7-carboxamit 2 F
4-amino-N-(1-((3-clo-2-flophenyl)amino)-6- - SN
116 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- N N - X Ny @
7-carboxamit HN S = g
4-amino-N-(1-((3-flo-4-(4-metylpiperazin-1- a j::l H
117 yl)phenyl)amino)-6-metylisoquinolin-5- Hz:ﬁ—’zg\fk LN " 2Ly ~
yD)thieno[3,2-d]pyrimidin-7-carboxamit PN
4-amino-N-(1-((3-clo-1-metyl-1H-indazol-6- S~ e ) /
118 | yl)amino)-6-metylisoquinolin-5-yl)thieno[3,2- . W I \CE%
d]pyrimidin-7-carboxamit ) ~
4-amino-N-(6-metyl-1-((4-(prop-2-yn-1-
119 yloxy)phenyl)amino)isoquinolin-5- FR\,H\ @ o

yl)thieno[3,2-d]pyrimidin-7-carboxamit
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4-amino-N-(1-((2-metoxy-4-

120 | morpholinophenyl)amino)-6-metylisoquinolin- uzpf_/s \VN \«ﬁN ,\1
5-yl)thieno[3,2-d]pyrimidin-7-carboxamit
4-amino-N-(1-(benzo[d]thiazol-6-ylamino)-6- W O »
121 | metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- N ) N NS,
7-carboxamit R
N-(1-((1H-indazol-5-yl)amino)-6- =N y
122 | metylisoquinolin-5-yl)-4-aminothieno[3,2- HN‘ e b § N
d]pyrimidin-7-carboxamit cos - ]
4-amino-N-(1-((3-clo-2,4-diflophenyl)amino)- x O WoF
123 6-metylisoquinolin-5-yl)thieno[3,2- N 7 ?‘%N o~
d]pyrimidin-7-carboxamit HN S s Z°F
4-amino-N-(1-((3-
194 (dimetylamino)propyl)amino)-6- o i ) o
metylisoquinolin-5-yl)thieno[3,2-d]pyrimidin- oy s2 HOCN
7-carboxamit
4-amino-N-(6-metyl-1-(piperidin-1- N ©
125 | yl)isoquinolin-5-yl)thieno[3,2-d]pyrimidin-7- M%O

carboxamit

Céc hop chét didu ché duoc trong Cac vi du dugc kiém tra trong cac thi

nghié€m sinh hoc nhu sau.

Vi du thtt nghiém 1: Panh gia hoat tinh RAF kinaza

Cac hop chét diéu ché dugc trong cac vi du duge thir nghiém hoat tinh e ché
dbi vé6i ba tiéu loai RAF, tirc 13, RAF1 Y340D Y341D (C-RAF), loai binh thudng B-
RAF va B-RAF*® bang cach st dung Kinase Profiling Service (Invitrogen, U.S.)

theo hudng dan ctia nha san xuat. Mc dd trc ché enzym cta cac hop chat dugce tinh

dudi dang ti 1€ phan tram Gc cheé ¢ cac nong do khac nhau. Dua trén ti 1€ phan trdm

trc ché, duong cong dép tmg liéu duge vé do thi bang cach st dung phan mém
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GraphPad Prism. Céc gia tri ICs, ciia cic hop chét dién hinh ddi véi C-RAF dugc liét
ké trong Bang 2, va Vemurafenib (PLX-4032, Roche) dugc sir dung lam déi ching.

[Bang 2]
Vidu B-RAF B-RAFv*"" C-RAF
] (ICs, nM) (ICs0, nM) (ICs, nM)
Dbi chimg 344 160 128
1 121 22 23
16 15 32 5
38 66 9 5
50 128 26 32
59 42 7 6
83 12 5 7
105 179 31 15
116 56 7 5

Vi du thir nghiém 2: Danh gia hoat tinh cua FMS, DDR1 va DDR2 kinaza

Nhu vay, cac hop chit didu ché dugc trong cac vi du dugc thir nghiém hoat
tinh Gc ché ddi v6i FMS, DDR1 va DDR2 kinaza br?mg cach str dung Kinase
Screening and Profiling Service (Invitrogen, U.S.). Cac gié tri ICsyclia cac hop chét

dién hinh duoc liét ké trong Bang 3, va Vemurafenib (PLX-4032) duoc st dung lam

d6i chung.

[Bang 3]
Vidu FMS DDRI1 DDR2
i (ICsp, nM) (ICsp, nM) (ICsp, nM)
Doi ching >1.000 >1.000 >1.000
1 1 2 5
38 57 40 93
83 4 5 10
105 50 71 181
116 10 23 44

Vi du thir nghiém 3: Panh gi tic dung trc ché trén sy sinh trudng té bao cta t& bao

HepG, dot bién N-RAS (té bao caxinom u gan)
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Céc hop chét theo sang ché c6 hoat tinh trc ché d6i véi protein kinaza, cac
hop chét thieno[3,2-d]-pyrimidin hodc cdc mubi duoc dung cta ching, duge thir
nghiém céc hoat tinh tc ché trén su tang sinh cua cac té bao sai léch nhu sau.

Dong té bao (HCC) cua céc té bao HepG, dot bién N-RAS (ATCC # HB-
8065TM), thu duoc tir bao tang gidng chuin vi sinh vt M§ ATCC (American Type
Culture Collection: Rockville, Md). Cac dong té bao HepG, duge 0 trong mdi trudng
MEM duoc bd sung FBS 10% va penixilin/streptomycin 1% (Gibco BRL) duéi nhiét
do 37°C, 5% CO, va 95% khong khi. Cac dong té bao nay duoc chuyén sang dia 96
16 & mat do bing 5.000 t& bao/Id, va duoc nudi ciy trong 18 gid hodc 1au hon. Cac
dong té bao dugc xir Iy bing hop chit thir nghiém 10 pl~0,1 nM, va dugc nudi ciy
trong 72 gio.

Dé danh gia kha ning séng cua té bao, cac dong té bao HepG, dugc cb dinh
biang TCA 10% (axit tricloaxetic), nhuém bang SRB (sulfohodamine B), va do do
hép thu & 540 nm. Sau do, Gls, tic 13, néng do dugc chat gdy ra muc giam sy ting
sinh cua té bao ung thu xudng 50%, dugce tinh tir d6. Téc do sinh trudng cia té bao

ung thu duoc tinh bang phuong trinh 1 hodc 2.

[Phuong trinh 1]
[(Ti-Tz)/(C-Tz)] x 100 (ddi v6i Ti>=Tz)

[Phuong trinh 2]
[(Ti-Tz/Tz) x 100 (d6i véi Ti<Tz)

Trong c4c phuong trinh 1 va 2, ‘Tz’ 13 mat d6 ctia cac té bao khéng duge xir
ly, 12 d6 hép thu & nhom té bao sinh trudong 0%. ‘C’ 13 mat d6 cua cac té bao duoc
nuoi céy béng cach chi bd sung moi truong, va “Ti’ 1a mat do cua cac té bao duoc xir
1y bang cac hop chét thir nghiém.

Gia tri G5, 1a ndng d6 ctia hop chit thir nghiém khi gia tri ctia phuong trinh 1
bang 50, biéu thi ndng do cta hop chat thir nghiém cin thiét dé lam giam muic sinh
trudng cua té bao ung thu xudng 50%. Trong mdi phép do, cac hop chét thir nghiém
duoc so sanh véi dbi chimg. Vemurafenib (PLX-4032) duoc sir dung lam di chung,

va céc gia tri ICso ctia mdi hop chit duoc do va dugc thé hién trong Bang 4.
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[Bang 4]
Vidu HepG, (ICsy, nM)
Péi chimg >1.000

1 27
16 24
38 41
50 44
59 47
83 30
105 90
116 38

Vi du thir nghiém 4: Déanh gia tic dung tic ché trén su sinh trudng té bao cua té bao

SK-Mel-2 dot bién N-RAS (u melanin)

Céac hop chét theo sang ché c6 hoat tinh trc ché déi véi protein kinaza, cac
hop chét thieno[3,2-d]-pyrimidin hodc cac mubi dugc dung ctia chung, dugc thir
nghiém céc hoat tinh trc ché trén su ting sinh cta céc té bao sai léch nhu sau.

Céac dong té bao SK-Mel-2, té bao dot bién N-RAS (ATCC #HTB-68™), thu
dugc tir ATCC (American Type Culture Collection: Rockville, Md). Cac dong té bao
SK-Mel-2 dugc U trong méi trudng MEM duoc bd sung FBS 10% va
penixilin/streptomycin 1% (Gibco BRL) duéi nhiét d6 37°C, 5% CO, va 95% khong
~ khi. C4c dong té bao nay dugc chuyén sang dia 96 15 & mat do bang 5.000 té bao/15,
va dugc nudi cdy trong 18 gid hodc 1au hon. Céc té bao duoc xir 1y bang hop chét

thir nghiém 10 pl~0,1 nM, va duoc nudi cdy trong 72 gio.

Pé danh gia kha nang sbng cua té bao, cac dong té bao SK-Mel-2 duoc c¢d
dinh bang TCA 10% (axit tricloaxetic), nhudm bing SRB (sulfohodamine B), va do
do hép thu & 540 nm. Sau do6, Gls, tirc 13, néng dd duoc chét gdy ra muc giam su
tang sinh cta t& bao ung thu xudng 50%, dugc tinh tir 6. Tdc do sinh trudong clia té

bao ung thu dugce tinh bing phuong trinh 1 hoic 2.

[Phuong trinh 1]
[(Ti-Tz)/(C-Tz)] x 100 (ddi v6i Ti>=Tz)
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[Phuong trinh 2]
[(Ti-Tz/Tz) x 100 (dbi v6i Ti<Tz)

Trong céc phuong trinh 1 va 2, ‘Tz’ 1a mét d cda céc t€ bao khong duoc xtr
ly, 12 d6 hap thu & nhém té bao sinh truong 0%. ‘C’ 12 mat do clia cac té bao duoc
nudi cay bang cach chi bo sung mdi truong, va “Ti’ [a mat do cia cac té bao dugc xur

ly bang cac hop chét thir nghiém.

Gia tri Gl 12 ndng do ctia hop chat thir nghiém khi gié tri cua phuong trinh 1
bang 50, biéu thi ndng do ciia hop chit thir nghiém can thiét dé 1am giam muc sinh
trudng cla té bao ung thu xudng 50%. Trong mdi phép do, cac hop chét thir nghiém
dugc so sanh véi déi chimg. Vemurafenib (PLX-4032) duoc st dung lam déi chung,

va céc gid tri ICsy ctia mdi hop chit dugce do va duoc thé hién trong Bang 5.

[Bang 5]
Vi du - SK-Mel-2 (ICso, nM)
Ddi chimg >1.000

1 56
16 52
38 97
50 163
59 236
83 60
105 210
116 76

Nhu dugc ching to trén ddy, cdc hop chét theo sang ché, cac hop chit
thieno[3,2-d]-pyrimidin c¢6 hoat tinh ¢ ché protein kinaza, c6 thé @c ché mot cach
hiéu qua céc protein kinaza khac nhau bao gdm RAF, FMS, DDR1 va DDR2, va do
d6, c¢6 thé duoc sir dung, riéng r& hodc két hop, dé phong va diéu tri cac bénh lién
quan dén céc sai 1éch vé& sinh trudng té bao gy ra do dot bién hodc bidu hién qua

murc protein RAS hodc hoat héa qua muc protein kinaza ctia né.
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YEU CAU BAO HQ
1. Phuong phap didu ché hop chét thieno[3,2-d]pyrimidin c6 cong thirc (I) hodc

muoi dugce dung ciia nd bao gom cac bude phan ting 1 dén 3:

R‘l
Cl
O=N X /@7 R?)m Dung moi
_|_
N (CHz)n Budc 1
R1
! /®—<R2)m Axit
Dung méi
O,N N
: NN ey >
Budc 2
= N

Dung mbi
Bazo

—_—
Budc 3

R1
HaN | o~ \<CH2>n
— N
R1
U
N 4 \ /@— R?),
=~ ] N > (CHy),
S N

trong do:

A 13 Cq.1 aryl hodc heteroaryl c6 5 dén 10 canh ma c6 1 dén 2 nguyén tir
khéc loai duoc chon tr O, S va N lam nguyén ti ciu thanh vong;

Z 13 hydro hoac NR’R?, trong d6 R’ va R* nay d6c 1ap véi nhau 13 hydro, C,.
s alkyl hodc -(CH,),-B trong d6 B 1a C; xycloalkyl va q bang 0 (khong);
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R' 14 hydro, hodc C,.; alkyl;

mdi R? doc lap 1a hydro, halogen, -CF;, -OH, -CN, C,¢ alkoxy, Cialkyl,
Cy.4 alkenyl, C,.4 alkynyl, -NR'R®, -NHSO,R’, -SO,R", -C(O)R", -NHC(O)R", -
NHC(O)OR", -S(O)R™, heteroxycloalkyl ¢c6 5 dén 10 canh c¢6 1 dén 2 nguyén tir
khac loai dugc chon tir O va N 1am nguyén t cdu thanh vong, Ce.1 aryloxy, hoac
heteroaryl ¢6 5 dén 10 canh c6 1 dén 2 nguyén tir khac loai dugc chon tir O va N lam
nguyén tir cdu thanh vong, trong d6 R* nay dwoc nbi véi A bing -(CH,),- hodc dugc
thé bang C,.4alkyl, C,.4alkylcacbonyl hodc mot hodc nhiéu nguyén tir halogen;

R’, R®, R’, R, R", R R" va R doc lap vdi nhau 1a hydro, -NHCH;, -
N(CHj3),, Cy¢alkyl, hodc C,¢alkoxy;

p 12 s6 nguyén nadm trong khoang tir 0 dén 3;

m 12 s6 nguyén nam trong khoang tir 0 dén 5;

n 13 s6 nguyén nim trong khoang tir 0 dén 2.

2. Phwong phap theo diém 1, trong d6 hop chat c¢6 cong thirc (I) hoic mubi dugc

dung ctia n6 c6 cong thirc cau trac:

] -
L
BN S N a

3. Phuong phap theo diém 1, trong d6 hop chit c6 cong thirc (I) hoic mudi dugc

dung cua n6 c6 cong thue cau tric:

'y g
\ / | i |
H,N . N T

4. Phuong phap theo diém 1, trong d6 hop chit c¢6 céng thirc (I) hodc mudi duoc

dung ctia n6 c6 cong thire cau truc:
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H

N Cl
N
A |
%\@/

5. Phuong phép theo diém 1, trong d6 hop chit cé cong thirc (I) hoic mudi dugc

dung ctia né cé cong thirc cau truc:

H
N
N
i |
N O/,CHB

6. Phuong phép theo diém 1, trong d6 hop chat c¢é cong thirc (I) hoic mudi duoc

dung ctia né cé cong thirc cau truc:

~N.
) N
/§N -
N N
\ / l i |
HoN S N cl

7. Phuong phép theo diém 1, trong d6 hop chat cé cong thire (I) hodc mudi duoc

dung ctia n6 cé cong thirc cau truc:

/E:N 0 -
N N
aneacy
H,N S x AN
0 °

8. Phuong phép theo diém 1, trong d6 hop chét c6 cong thic (I) hodc mudi duogc

dung cua nd cé cong thic cau tric:
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/EN Q
H
N N Cl
W LT
H,N S o N .

9. Phuong phap theo diém 1, trong d6 hop chét c6 cong thirc (I) hodc mudi duoc

dung cia n6 c6 cong thirc cau tric:

F
H
N Cl
N
. |
\Nﬁ/
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