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Linh vie ky thuit dwoc dé cap

Séng ché dé cap dén hop chét amino-triazolopyridin dugc thé va mubi duogc dung
ctia no; va duoc pham chira hop chét nay. Hop chat nay va cac mudi duge dung cia nd
diéu hoa chon loc kinaza protein phu thuéc ADN (“ADN-PK”). Sang ché cling d& cép
dén dang tinh thé ctia hop chit amino-triazolopyridin dugc thé ndy va mudi dugc dung

cua no.
‘Tinh trang ky thuit ciia sang ché

ADN-PK la phurc hop kinaza protein serin/threonin nhan dugc tao thanh bai cac
ADN-PKc tiéu don vi xtc tac va di dimer cia cac protein Ku (Ku70/Ku80). ADN-PK
dong vai trdo quyét dinh trong viéc stra chira cac dut giy soi kép ADN (DSB), nhim duy
tri su nguyén ven cua bd gen, va trong qud trinh tai td hop V(D)J, tao ra danh muc da
dang cao clia cic khang thé/globulin mién dich va cac thu thé t& bao T dugc tim thiy lin
lugt trén cac té bao B va T. ADN-PK ciing da dugc bao ham trong pham vi cla cac qua
trinh sinh hoc khac, bao gdm qué trinh diéu hoa ciu tric chit nhiém sic, duy tri diém
cudi, diéu hoa phién ma, va dap ung v6i cdc tinh trang cing thang tai ban (Smith and

Jackson, 1999; Goodwin and Knudsen, 2014).

Céc ADN DSB dugc coi 1a ton thwong nguy hiém nhét ma té bao c¢6 thé gip phai.
Pé chéng lai cac mbi de doa nghiém trong do ADN DSB géy ra, cac té bao nhan chuin
da tién hoa mot sb co ché dé lam trung gian cho viéc sta chita cua chung. O sinh vét
nhin chuin bac cao hon, co ché chiém uu thé 1a su két ndi cac dau khong twong dong
ADN (NHEJ). Day la con duong stra chita DSB dé bj 15i lién quan dén viée ndi truc tiép
cac dau DSB bi dirt gy xay ra & tit ca cac pha ciia chu ky té bao va uu tién sir dung & cac
pha G1/S sém, trong d6 khdng c6 nhiém séc tir chi em khuén nao (Hartlerode and Scully,
2009). Piéu nay dbi 1ap v6i con dudng chinh thu hai cia qué trinh stra chita DSB, su téi
t6 hop twong dong (HR), xay ra chi yéu & cac pha G2/M cua chu ky té bao khi ¢6 sin céac
nhiém sic tr chi em khong bi hu hai (San Filippo et al., 2008). Cac co ché khéc lam co
s& cho viéc chon loc NHEJ hoic HR dé sta chita DSB chua duoc xac dinh déy du, mac
du cac ddu ADN tu, duogc xit 1y t6i thidu dugc sira chita boi NHEJ, trong khi do viée cét

dau 3’ 1a can thiét ¢ HR xay ra (Symington and Gautier, 2011). Viéc cit dau duoc kiém
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soat bdi su tdc dong cia BRCA1 va 53BP1, véi 53BP1 hé trg NHEJ béng cach ngén

chan su cét dau (E fouano-diaz et al., 2013).

NHEJ duoc bit dau thong qua viéc nhan biét va lién két cac ddu ADN bi dit giy
béi di dimer Ku70/Ku80 dang vong, sau d6 1a tuyén chon ADN-PKcs thong qua su tuong
tac ciia nd véi Ku va ADN. Viéc tuyén chon ADN-PKcs thic dy su di chuyén cua di
dimer Ku vao thé kép ADN, cho phép ADN-PKcs déng vai trd 13 s¢i diy budc cho cac
diu ADN bj dut gdy va ngin chin su suy bién ciia céc exonucleaza (Yoo and Dynan,
1999). Viéc lién két v6i ADN thuc ddy su hoat hoa cia hoat tinh xic tic ADN-PKcs. C6
18 co chit quan trong nhét cia ADN-PK 13 chinh tiéu don vi kinaza, vi qua trinh tu
phosphoryl héa rét quan trong cho viéc diéu hoa qﬁé trinh xtr Iy ddu ADN, bat hoat
enzym va phan ly phttc hop (Chan et al., 2002). Cac vi tri tu phosphoryl héa déc trung
nhat 13 Ser2056 va Thr2609 (Douglas et al., 2002). ADN-PKcs phosphoryl héa va thay
ddi hoat tinh cua rit nhidu hop chit trung gian cho NHEJ, bao gdm Artemis, Ku70,
Ku80, va ADN ligaza 4 (Neal and Meek, 2011); n6 ciing phosphoryl hoéa Ser139 trén
bién thé histon H2AX (YH2AX); ddy 1a chi thi da biét cia cac dut giy soi kép ADN (An
et al., 2010).

Céc dut gay soi kép co thé dugc sinh ra ndi sinh théng qua viéc san xuét céac loai
oxy phan tng trong qua trinh trao d6i chit hoic thong qua qﬁé trinh tai t6 hop V(D)J phat
trién trong hé mién dich, va ngoai sinh b?mg su buc xa ion héa, cac thudc phéng xa nhu
bleomyxin va cac chit (e ché topoisomeraza II nhu etoposit va doxorubixin. Do dé, cac
chét trc ché ADN-PK c6 kha ning 1am ting kha ning gy tir vong ctia cic chét nay. Cac
chit trc ché ADN-PK c6 thé ciing hiéu qua Iam cac don chét trong cac khdi u c6 cac mirc
tén thuong ADN ndi sinh cao do céc thiéu sét trong cac con dudng sira chita ADN khac
nhu stra chita HR va stra chita khong khép. Vi du, céac chét tc ché ADN-PK da duoc
chimg minh 13 hiéu qua lam céc don chit chéng lai cac u lympho khiém khuyét ATM
(Riabinska et al., 2013). ATM rét quan trong trong stra chira HR, va khi cac t& bao bénh
ung thu bi thiéu sét & ATM, c4c té bao nay s& “bi nghién” NHEJ dé cho phép chiing séng
s6t. Su twong tic gy tir vong tong hop ciing dd duge ching minh gitta ADN-PK va
MSH3 (Deitlein et al., 2014). ADN-PK 1a thanh vién cua ho kinaza lién quan dén
phosphatidylinositol 3-kinaza (PIKK) ciia cac kinaza protein va cac chit (rc ché ADN-PK
thé hé cii hon nhu NU7026, NU7441, KU-0060648 va CC-115 d4 bi chon loc kém so véi
c4c thanh vién ho PIKK khac. Tuy nhién, cac hop chét nay di chimg t6 tiém ning diéu tri
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huéng dich ADN-PK phi hop véi cac co ché hoat dong da biét ciia protein ADN-PK. Vi
du, NU7026 va KU-0060648 c6 thé tao tiém ning giy doc té bao cia cac chit uc ché
topoisomeraza II (Willmore et al, 2004; Munck et al., 2012) va NU7441 da tao tiém nang
hiéu qua birc xa ion héa & cac miu bénh ung thu vi (Ciszewski et al., 2014). Céc tng
dung khéac cua céc chét trc ché ADN-PK trong bénh ung thu hoc c6 thé bao gdm nhim
dich cac khdi u ¢ cac muc tinh trang cang thing tai ban cao (Lin et él., 2014; Ashley et
al., 2014; Buisson et al., 2015), 13 liéu phap don hoic két hop véi cac chat khac nhu cac
chét trc ché Weel, ATR hodc CHK, hodc 12 liéu phéap két hop véi cac chét noi tiét & bénh
ung thu tuyén tién liét (Goodwin et al., 2013) va bénh ung thu vii (Medunjanin et al.,
2010). A

EP2527344 @& cap dén hop chit pyridin-2(1H)-on hitu ich dé sir dung 1am thuc
dé didu tri rbi loan ting sinh tily, tinh trang thai loai manh ghép, bénh viém qua trung
gian mién dich.

US2013/245029 dé cap dén hop chét e ché TOR kinaza dé diéu tri hodc phong
ngira bénh ung thu té chirc lién két Ewings biéu hién qua mtrc ETS.

WO02008/043031 dé cép dén hop chit 6-duoc thé 2-(benzimidazolyl)purin va
purinon hiru ich dé phong ngira va diéu tri bénh ty mién, bénh viém, bénh qua trung gian
té bao mast va tinh trang thai loai manh ghép.

W02009/122180 @ cap dén hop chit pyrimidin hitu ich dé diéu tri cac rdi loan
khac nhau dudi dang chit e ché mot hoic nhiéu kinza.

Do d6, ¢6 nhu cdu dbi vdi cac chat rc ché ADN-PK c6 tinh chon loc, ching to
tinh kha dung sinh hoc t6t va thich hop dé st dung liéu.

Ban chét k§ thuit ciia sang ché

Muc dich ctia sang ché 13 dé cap dén hop chét c6 cong thirc (I):
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hozc mudi duge dung cia nd, trong do:

R' 14 vong xyclohexyl, vong tetrahydrofuranyl hodc vong oxanyl, mdi vong nay
tiry ¥ dugc thé bang mot hodc nhidu nhém dugc chon tir hydroxyl, metoxy va metyl; va

R? 13 hydro hodc metyl.

Sang ché ciing d& cap dén duoc phim chira hop chét c6 cong thue (1), hodc mubi
dugc dung ciia no, va it nhat mot chat pha loang hoic chit mang dugc dung.

Sang ché ciing dé cap dén hop chét c6 cong thic (1), hoic mudi dugc dung cta no,
dé sir dung trong diéu tri.

Sang ché ciing d& cap dén hop chit c6 cong thire (I), hoic mubi dugc dung cua n6,
dé sir dung trong diéu tri bénh ung thu.

Sang ché ciing dé cap dén hop chét c6 cong thire (1), hoic mubi dugce dung cua nd,
dé san xuit thudc didu tri bénh ung thu. |

Séang ché ciing m ta phuong phap diéu tri bénh ung thu & dong vat mau néng cin
diéu tri, bao gdm budc sir dung luong c6 hiéu qua diéu tri ctia hop chét c6 cong thue (1),
hoic mudi duoc dung cua no.
M0 ta vin tit cac hinh vé

Fig.1 thé hién phd nhidu xa bot tia X cia dang A cia 7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-
purin-8-on (hop chét A, vi du 3).
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Fig2 thé hién biu d6 DSC coa dang A cua 7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-
purin-8-on (hop chat A, vi du 3).

Fig.3 thé hién phé nhiéu xa bot tia X cta dang A cia 9-((1s,4s)-4-hydroxy-4-
metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-
dihydro-8H-purin-8-on (hop chét B, vi du 10).

Fig4 thé hién biu d6 DSC cua dang A cia 9-((Is,4s)-4-hydroxy-4-
metylxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-
dihydro-8H-purin-8-on (hop chét B, vi du 10).

Fig.5 thé hién su wc ché sinh truong khdi u & méu chudt ghép ngoai lai boi 7-
metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-
y1)-7,9-dihydro-8H-purin-8-on (hop chit A, vi du 3) két hop véi Olaparib.

Fig.6 thé hién hoat tinh in vitro cia 7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on (hop
chét A, vi du 3) két hop véi AZD6738, chit trc ché ATR.

Fig.7 thé hién hoat tinh in vitro ctia 7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on (hop
chét A, vi du 3) két hop véi AZD0156, chit ttc ché ATM.

M5 ta chi tiét sang ché

Nhiéu phuong 4n cia sang ché dugc mo ta chi tiét trong ban mo ta nay va s& trd
nén rd rang ddi v6i ngudi ¢ hidu biét trung binh trong linh vuc niy. Sang ché khong
duoc hiéu theo nghia 12 bi giéi han béi cac phuong an cu thé bat ky cia sang ché.

Theo phuong 4n thir nhét, sang ché d& cap dén hop chit ¢ cong thire (1):
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@
hodc mudi dugc dung cta no, trong do:

R' 13 vong xyclohexyl, vong tetrahydrofuranyl hodc vong oxanyl, mdi vong nay

tuy y dugce thé béng mdt hodc nhiéu nhém duge chon tir hydroxyl, metoxy va metyl; va
R? 13 hydro hoic metyl.

Thuat ngir “vong xyclohexyl” duoc sit dung trong ban mé ta dé chi vong
carboxyclic chira sdu nguyén tir cacbon va khéng chira cac di nguyén tr. Cac nhom 1-
metoxyxyclohex-4-yl v cac nhém 4-metoxyxyclohex-1-yl c6 cing ciu tric, nhu dugc

thé hién duéi day.

MeO

Nhoém cis-1-metoxy-xyclohex-4-yl 1a tuong duong véi cis-4-metoxy-xyclohex-1-

Ap dung cing cic quy udc cho cic nhém xyclohexyl khac, vi du cac nhém 1-

yl va cé cau tao sau day:

hydroxyxyclohex-4-yl va cac nhém 4-hydroxyxyclohex-1-yl.
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Thuét ngit “vong tetrahydrofuranyl” bao gdém tetrahydrofuran-3-yl, cdu tao cia

ching dugc thé hién dudi day.

O

Tetrahydrofuran-3-yl

Thuat nglt “vong oxanyl” bao gom cic nhom oxan-3-yl va oxan-4-yl, cac cau tao

ctua ching duogc thé hién dudi day.

SN G!

Oxan-4-yl Oxan-3-yl
Trong céc cAu tao trén day, duong nét dut chi ra vi tri lién két ciia nhém lién quan.

Vong oxanyl c6 thé cling dugc goi 1a vong tetrahydropyranyl. Tuong tw, vong
oxan-4-yl c¢6 thé dugc goi 1 vong tetrahydropyran-4-yl, va vong oxan-3-yl c¢6 thé dugc

goi 1a vong tetrahydropyran-3-yl.

Khi thuat ngit “tuy ¥ duoc st dung, c¢6 nghia 1a dic tinh sau d6 c¢6 thé c6 hodc ¢6
thé khong xay ra. Do d6, viéc str dung thuét ngir “tlly ¥ bao gdm cac truong hop khi dic
tinh nay c6 mdt, va con ca cac truong hop khi déc tinh nay khong c6 mat. Vi du, nhém
“tlly ¥ duoc thé bang mot nhém metoxy” bao gbm cac nhom c6 hodc khong c6 nhém thé

metoxy.

Thuét ngit “dugc thé” ¢6 nghia 1a mdt hoac nhiéu hydro (vi du 1 ho#c 2 hydro,
hodc tiy chon 14 1 hydro) trén nhém duoc chi dinh duge thay thé bai (cac) nhom thé
duoc chi dinh (vi du 1 hodc 2 nhém thé, hodc tiy chon 13 1 nhém thé), mién 13 bét ky
(c4c) nguyén tir mang nhom thé déu duy tri héa tri cho phép. Nhitng su két hop nhom thé
bao gdébm chi cac hop chit 6n dinh va cic hop chét trung gian tdng hop 6n dinh. “On
dinh” c6 nghia 12 hop chét hoic hop chit trung gian lién quan di manh dé duoc phén lap
va c6 cong dung 13 hop chit trung gian tdng hop hodic chit c6 cong dung didu tri tiém
nang. Néu nhém khong dugc mo ta 1a “duoc thé”, hodc “duoc thé tuy y”, thi né dugce coi

1a khéng dugc thé (tizc Ia khong c6 hydro nio trén nhém dugc chi dinh d3 dugc thay thé).
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Thuét ngit “dugc dung” duge st dung dé xac dinh réng dbi tuong (vi du mudi,
dang liéu sir dung, chit pha loang hozc chit mang) 13 thich hop dé sir dung & dbi tuong bi
bénh. Danh muc vi du vé cic mudi duge dung c6 thé duoc tim thiy trong tai liéu
Handbook of Pharmaceutical Salts: Properties, Selection and Use, P. H. Stahl and C. G.
Wermuth, cha bat, Weinheim/Ziirich: Wiley-VCH/VHCA, 2002. Mubi duoc dung thich
hop ciia hop chat c6 cong thire (I) 13, vi du, mudi cong axit. Mudi cong axit ciia hop chét
c6 cong thie (I) ¢6 thé duoc tao thanh bang cach cho hop chit nay tiép xuc véi axit hitu
co hoic axit vo co thich hop trong didu kién da biét dbi véi ngudi c6 hiéu biét trung binh
trong linh vuc nay. Mudi cong axit c6 thé dugc tao thanh vi du nhu bing cach sir dung
axit vo co dugc chon tir nhém bao gdm axit clohydric, axit hydrobromic, axit sulphuric
va axit phosphoric. Mudi cdng axit ciing c6 thé dugc tao thanh bang cach sir dung axit
hitu co dugce chon tir nhém bao gém axit trifloroaxetic, axit xitric, axit maleic, axit oxalic,
axit axetic, axit formic, axit benzoic, axit fumaric, axit sucxinic, axit tartaric, axit lactic,

axit pyruvic, axit metansulfonic, axit benzensulfonic va axit para-toluensulfonic.

Do d6, theo mot phuong an, sang ché dé cip dén hop chit c6 cong thuc (I) hodc
mudi duge dung cua nd, trong do mudi dugc dung la mubi cia axit clohydric, axit
hydrobromic, axit sulphuric, axit phosphoric, axit trifloroaxetic, axit xitric, axit maleic,
axit oxalic, axit axetic, axit formic, axit benzoic, axit fumaric, axit sucxinic, axit tartaric,
axit lactic, axit pyruvic, axit metansulfonic, axit benzensulfonic hodc axit para-
toluensulfonic. Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I) hodc
mubi duge dung ciia né, trong d6 mudi duoc dung nay 13 mubi cia axit trifloroaxetic, axit
formic hodc axit metansulfonic. Theo mot phuong 4n, sang ché dé cap dén hop chét c6
cong thirc (I) hoic mudi dugc dung ciia né, trong d6 mudi duge dung ndy 13 mubi cua
axit trifloroaxetic hogc axit metansulfonic. Theo mot phwong 4n, sang ché dé cap dén hop
chit c6 cong thirc (I) hodc mudi dugc dung cia nd, trong d6 mubi duoc dung nay 13 mudi
clia axit metansulfonic. Theo mét phuong 4n, sang ché @& cap dén hop chét c6 cong thirc
(@) hoic mubdi duge dung cia no, trong d6 mubi duge dung nay 1a mudi cua axit mono-
metansulfonic, ##c Ia hé sd ti luong gitra hop chét c6 cong thire (I) va axit metansulfonic
la1:1.

Phuong 4n khac tao ra phuong 4n bat ky trong s cac phuong 4n dugc xac dinh

trong ban md ta (vi du phuong an theo diém 1) véi diéu kién 13 mét hodc nhiu Vi du cu
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thé (vi du, mot, hai hodc ba Vi du cu thé) duoc chon tir nhém bao gf“)m cacVidul, 2, 3,
4,5,6,7,8,9,10, 11, 12 va 13 bi tir bd mot cach riéng r&.

Phuong 4n khéc tao ra phuong an bt ky trong sd cic phuong 4n duge xac dinh
trong ban mé ta (vi du phuong 4n theo diém 1) véi didu kién 12 mot hodc nhiéu Vi du cu
thé (vi du mét, hai hodc ba Vi du cu thé) dugc chon tir nhom bao gém cacVidul, 2, 3,
4,5,6,7,8,9 va 10 bi tir bd mot cach riéng ré.

Mot sb gia tri ciia cac nhém bién dbi trong Cong thirc (I) 1a nhu sau. Céc gia tri
nay c6 thé dugc st dung két hop véi bat ky trong s cac dinh nghia, yéu ciu bao ho (vi
du diém 1), hodc cac phuong an dugc xac dinh trong ban mo6 ta dé tao ra céc phuong an

khac.

a) R' 13 vong xyclohexyl tiy ¥ dugc thé bang mét hodc nhiéu nhém dugce chon tir
hydroxyl, metoxy va metyl, hosc R' 14 vong tetrahydrofuranyl hoic oxanyl.

b) R! 1a vong xyclohexyl tity ¥ dugc thé bing mot hodc nhidu nhém duge chon tir
hydroxyl, metoxy va metyl.

¢) R' 1a vong tetrahydrofurany! hoic oxanyl.
d) R' 13 vong xyclohexyl tuy ¥ dugc thé bang mo6t nhém hydroxyl hoic metoxy.
e) R' 12 vong xyclohexyl tiy ¥ dugc thé bang nhém hydroxyl va nhém metyl.

f) R' 1a I-metoxy-xyclohex-4-yl, 1-hydroxy-xyclohex-4-yl, 1-hydroxy-1-
metylhex-4yl hodc 1-hydroxy-4-metyl-xyclohex-4-yl.

g) R' 1a 1-metoxy-xyclohex-4-yl, 1-hydroxy-xyclohex-4-yl hodc 1-hydroxy-1-
metyl-xyclohex-4yl.

h) R' 13 1-hydroxy-1 -metyl-xyclohex-4-yl.

HR'1a cis-1-hydroxy-1-metyl-xyclohex-4-yl.

j) R 12 cis-1-metoxy-xyclobut-4-yl hodc cis-1 -hydroxy-xyclohex-4-yl.
k) R' 14 cis-1-hydroxy-xyclohex-4-yl.

) R' 12 vong oxetanyl.

m) R’ 12 oxetan-3-yl.

n) R' 12 vong xyclohexyl.
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0) R 12 vong tetrahydrofuranyl.

p) R' 14 tetrahydrofuran-3-yl.

q) R' 1a vong oxanyl.

1) R' 12 oxan-3-yl.

s) R' 1 oxan-4-yl.

- t) R? 12 hydro.

u) R? 13 metyl.

Theo mot phuong 4n, sang ché @ cap dén hop chit co cong thuc (I), hodc mudi
dugc dung cua nd, trong d6 hop chét nay dugc chon tir nhém bao gém:

9-((1r,4r)-4-hydroxyxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2 ,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;

9-((1s,4s)-4-hydroxyxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[1,5-
aJpyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;

7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-
pyran-4-yl)-7,9-dihydro-8H-purin-8-on;

2-((2,7-dimetyl-[1,2 4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7-metyl-9-(tetrahydro-
2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on;

9-((1s,4s)-4-metoxyxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2 ,4]triazolo[ 1,5-a]pyridin-
6-yl)amino)-7,9-dihydro-8H-purin-8-on;

9-((1r,4r)-4-metoxyxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-a]pyridin-
6-yl)amino)-7,9-dihydro-8H-purin-8-on;

(S)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-
2H-pyran-3-yl)-7,9-dihydro-8H-purin-8-on;

(R)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-
2H-pyran-3-yl)-7,9-dihydro-8H-purin-8-on;

9-((1r,4r)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;
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9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2 ,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;

(S)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-
(tetrahydrofuran-3-yl)-7,9-dihydro-8H-purin-8-on;

9-((1s,4s)-4-hydroxy-1-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on; va

9-xyclohexyl-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-
dihydro-8H-purin-8-on.

Theo mot phuong 4n, sing ché d& cap dén hop chit co cong thirc (I), hodc mubi
dugc dung ctia né, trong d6 hop chéat nay duoc chon tir nhém bao gdm:

7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-
pyran-4-yl)-7,9-dihydro-8H-purin-8-on;

9-((1r,4r)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on; va

9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on.

Theo mét phuong 4n, sang ché dé cap dén hop chat c6 cong thirc (I), hodc mubi
dugc dung ctia né, trong d6 hop chét nay duoc chon tir nhém bao goém:

7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-
pyran-4-yl)-7,9-dihydro-8H-purin-8-on; va

9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thie (I), hodc mudi
duge dung cta nd, trong d6 hop chit nay 13 7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on.

Theo mot phuong an, sang ché dé cap dén hop chét c¢6 cong thirc (I), hoac mubi
dugc dung cia no, trong d6 hop chit nay 13 9-((1r,41)-4-hydroxy-4-metylxyclohexyl)-7-
metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on.
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Theo mdt phuong 4n, sang ché @ cap dén hop chit ¢6 cong thirc (I), hosic mubi
duge dung ciia né, trong d6 hop chét nay 1a 9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-
metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8 H-purin-8-on.

Céc hop chét va cac mubi duge mé ta trong ban mo ta c6 thé tdn tai dudi cac dang
dugc solvat hoa va cac dang khéng dugc solvat hoéa. Vi du, dang duge solvat hda c6 thé
12 dang dugc hydrat héa, nhu hemi-hydrat, mono-hydrat, di-hydrat, tri-hydrat hoic s
luong tiy ¥ ciia chiing. Sang ché bao gdm tt ca cac dang duoc solvat hoa va khong dugc
solvat hoa nhu vy ctia cac hop chét c6 cong thire (I), cu thé 1a dén mirc dd ma cac dang
nay co hoat tinh trc ché ADN-PK, nhu vi du duoc do béng cach st dung céc thir nghiém

dugc mo ta trong ban mo ta.

Céc nguyén tir ctia cac hop chét va mudi duge mb ta trong ban mé ta ¢ thé ton tai
duéi dang céc chét dong vi clia chung. Sang ché bao gdm tit ca cc hop chit c6 cong
thirc (I) trong d6 nguyén tir duge thay thé béi mot hodc nhidu ddng vi ctia né (vi du hop
chat c6 cong thirc (I) trong d6 mét hodc nhidu nguyén tir cacbon 1a ddng vi cacbon ''C
hoac C, hodc trong d6 mdt hoac nhiéu nguyén tr hydro 1a déng vi ’H hoac * H, hoac
trong d6 mot hoéc nhiéu nguyén tir nito’ la ddng vi °N hoic trong d6 mot trong s cac

nguyén tir oxy 1a dong vi 1’0 hoic *0).

Céc hop chat va mudi dugc mé ta trong ban md ta c6 thé tdn tai dudi dang hoat
dong quang hoc hodc dang triét quang boi dic tinh ctia mét hodc nhiu nguyén tir cacbon
bét d6i xtmg. Sang ché bao gdm dang hoat dong quang hoc hoic triét quang ctia hop chét
c¢6 cong thire (I) c6 hoat tinh ttc ché ADN-PK, nhu vi du dugc do bing cac thir nghiém
dugc mo ta trong ban md ta. Qua trinh tong hop cac dang hoat déng quang hoc c6 thé
duogc thuc hién béng cac k¥ thuat hoa hoc hiru co ti€u chuén da biét trong linh vuc nay, vi
du bang qué trinh tdng hop sir dung céc nguyén liéu hoat dong quang hoc hoic bing cach
phén giai dang triét quang.

Do d6, theo mot phuong 4n, sang ché d& cap dén hop chit c6 cong thie (I), hodc
mudi duoc dung ctia né, 13 ddng phén quang hoc don & d6 du d6i quang (%ee) 13 > 95%,
> 98% hoic > 99%. Theo mdt phuong 4n, ddng phan dbi quang don nay c6 mat & dd du
d6i quang (Yeee) 13> 99%. |

Mot s6 hop chét c6 cong thire (T) ¢6 thé két tinh va 6 thé nhiéu hon mot dang tinh
thé. Puoc hiéu 13 sang ché bao gdm dang tinh thé hoic khong két tinh bit ky, hoac hdn
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hop ctia chiing, 13 dang c6 céc dic tinh hitu dung trong hoat tinh rc ché ADN-PK. D3 biét
1am cach dé x4c dinh hiéu qua cta dang tinh thé hodc khong két tinh béi cac thir nghiém

chuan dugc mo ta sau day.

D3 biét ring nguyén lidu két tinh c6 thé duoc phan tich bing cach st dung cac k§
thuat thong thuong nhu, vi du, phan tich nhiéu xa bot tia X (sau day goi la XRPD) va
Phép do nhiét lugng Quét Vi sai (sau day goi 1a DSC).

Vi du 13, hop chét cia vi du 3, 7 -metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-
yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on, thé hién d6 két tinh
va dang tinh thé, dang A, da dugc xac dinh.

Do @6, theo khia canh khéc, sang ché @é cap dén dang A ctia hgp chit A (vidu 3,
7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-
y1)-7,9-dihydro-8H-purin-8-on). ‘

Sang ché @& cép dén dang tinh thé, dang A ciia hop chét A, c6 phd nhidu xa bt tia
X bao gf)m it nhat mot dinh dic trung & khoang 2-theta = 7,6°, nhu duogc do b?mg cach
st dung birc xa CuKa.

Sang ché @& cép dén dang tinh thé, dang A cua h()p chat A, ¢6 phd nhifu xa bot tia
X bao gém it nhit mot dinh dac trung & khoang 2-theta = 18,7°, nhu dugc do bf“mg cach
str dung birc xa CuKo. '

Sang ché dé cap dén dang tinh thé, dang A cia hop chéit A, c6 phé nhiéu xa bét tia
X véi it nhit hai dinh dic trung & khoang 2-theta = 7,6° va 18,7°, nhu duogc do bang cach
st dung btrc xa CuKa.

Sang ché @ cap dén dang tinh thé, dang A cua hop chéit A, c6 phé nhiéu xa bét tia
X v6i céc dinh déc trung & khoang 2-theta = 7,6, 9,3, 11,7, 14,3, 15,1, 18,7, 23,2, 24,7,
26,4,27,2° nhu duoc do béng cach st dung birc xa CuKa.

Sang ché @& cap dén dang tinh thé, dang A ctia hop chét A, c6 phd nhidu xa bot tia
X vé co ban giéng v6i phd nhidu xa bot tia X duge thé hién trén Fig.1.

Sang ché d& cép dén dang tinh thé, dang A ctia hop chét A, c6 phd nhidu xa bot tia
X bao gém it nhat mot dinh dac trung & 2-theta = 7,6° cong hoac trir 0,2° 2-theta, nhu

dugc do béng cach str dung bic xa CuKa.
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Sang ché dé cap dén dang tinh thé, dang A ciia hop chit A, c6 phd nhidu xa bot tia
X bao gdm it nhat mot dinh dic trung & 2-theta = 18,7° cong hoic trir 0,2° 2-theta, nhu

duoc do béng cach st dung burc xa CuKa.

Sang ché dé cap dén dang tinh thé, dang A cia hop chit A, c6 phd nhidu xa bot tia
X véi it nhat hai dinh dic trung & 2-theta = 7,6° va 18,7° trong d6 cac gia tri nay cé thé

cong hodc trur 0,2° 2-theta, nhu duoc do be"mg cach str dung btrc xa CuKa.

Sang ché dé cap dén dang tinh thé, dang A ciia hop chét A, c¢6 phd nhiéu xa bot tia
X v6i cac dinh déc trung & 2-theta = 7,6, 9,3, 11,7, 14,3, 15,1, 18,7, 23,2, 24,7, 26,4,
27,2° trong do6 cac gia tri nay cd thé cong hodc trir 0,2° 2-theta, nhu dugc do béng cach

str dung birc xa CuKa.

Phén tich DSC ctia hop chit A, dang A thé hién su thu nhiét tan v6i diém bt dau
& khoang 261,8°C cong hodc trir 0,5°C va dinh & khoang 262,7°C cong hoac trir 0,5°C
(Fig.2).

Hop chat caa vi du 10, 9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-
metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on, thé hién do
két tinh va dang tinh thé, dang A, da duoc x4c dinh.

Do d6, theo khia canh khéc, sang ché dé cap dén dang A ctia hop chét B (vi du 10,
9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on).

Sang ché dé cap dén dang tinh thé, dang A ctia hop chét B, c6 phd nhidu xa bot tia
X bao gém it nhat mot dinh dic trung & khoang 2-theta = §,8°, nhu duogc do béng cach
str dung btrc xa CuKa.

Sang ché dé cép dén dang tinh thé, dang A cua hop chéit B, c6 phd nhifu xa bot tia
X bao gf‘)m it nhat mot dinh dic trung & khoang 2-theta = 12,7°, nhu dugc do br?mg cach
st dung btrc xa CuKa.

Sang ché dé cap dén dang tinh thé, dang A ctia hop chéit B, c¢6 phd nhifu xa bét tia
X véi it nhét hai dinh dic trung & khoang 2-theta = 8,8° va 12,7°, nhu dugc do bang cach

st dung btrc xa CuKa.

-15-



34877

Sang ché @& cép dén dang tinh thé, dang A ctia hop chét B, c6 phd nhidu xa bot tia
X v6i céc dinh ddc trung & khoang 2-theta = 5,1, 8,8, 10,3, 12,7, 13,0, 13,8, 14,8, 16,5,
23.8,24,2°, nhu dugc do bang cach sir dung buc xa CuKa.

Sang ché @ cép dén dang tinh thé, dang A cia hop chét B, c6 phd nhidu xa bot tia

X vé co ban gidng v6i md hinh nhiéu xa bot tia X duoc thé hién trén Fig.3.

Sang ché @ cap dén dang tinh thé, dang A cta hop chit B, ¢6 phd nhidu xa bot tia
X bao gém it nhat mot dinh dic trung & 2-theta = §,8° cOng hodc trir 0,2° 2-theta, nhu

duoc do béng cach st dung birc xa CuKa.

Sang ché d& cap dén dang tinh thé, dang A ctia hop chét B, c¢6 phd nhilu xa bot tia
X bao gf‘nn it nhit mot dinh dac trung & 2-theta = 12,7° cOng hodc trir 0,2° 2-theta, nhur

duogc do bang cach sir dung birc xa CuKo.

Sang ché @& cap dén dang tinh thé, dang A ctia hop chét B, c¢6 phd nhidu xa b(f)f tia
X véi it nhét hai dinh dic trung & 2-theta = 8,8° va 12,7° trong d6 cac gia tri ndy c6 thé

cdng hodc trr 0,2° 2-theta, nhu duogc do bﬁng cach sir dung btrc xa CuKa.

Sang ché dé cap dén dang tinh thé, dang A ciia hop chét B, ¢6 phd nhifu xa bot tia
X vo61 cac dinh dic trung & 2-theta = 5,1, 8,8, 10,3, 12,7, 13,0, 13,8, 14,8, 16,5, '23,8,
24,2° trong d6 céc gid tri ndy c6 thé cong hoic trir 0,2° 2-theta, nhu duge do biang cach

st dung btrc xa CuKa.

Phan tich DSC ciia hop chat B, dang A thé hién sy thu nhiét tan v6i diém bat diu
& khoang 235,6°C cong hodc trir 0,5°C va dinh & khoang 236,9°C cbng hoic trir 0,5°C
(Fig.4).

Khi sang ché dé cép dén dang tinh thé cua dang A cua hop chit A hodc hop chit
B, thi d6 két tinh thudong 16n hon khoang 60%, thong thuong hon 13 16n hon khoang 80%,
t6t hon 13 16n hon khoang 90% va t6t hon nira 13 16n hon khoang 95%. Tét nhét 1a do két
tinh nay 16n hon khoang 98%.

S& dugc hiéu 14 cac 2-theta gia tri ctia phd nhidu xa bot tia X c6 thé thay ddi mot
chut gitta may nay vé6i mdy khéac hodc tir miu nay sang miu khéc, va do d6 cac gia tri
dugc dua ra khong dugc hiéu 1a tuyét dbi.

D3 biét 13 phd nhidu xa bot tia X c6 thé duoc thu c6 mot hodc nhidu sai _sé phép do

phu thudc vao diéu kién do (nhu thiét bi hodc may moc duge st dung). Cu thé 1a, thuong
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duogc biét ring cac cuong do trong phd nhifu xa bot tia X ¢ thé dao dong phu thude vio
cac diéu kién do. Do d6 nén dugc hiéu rang Hop chit A, dang A va Hop chét B, dang A
theo sang ché khong bi gidi han boi cac tinh thé ma tao ra céc phé nhiu xa bot tia X
gidng v6i phd nhidu xa bot tia X dwoc thé hién trong cac Fig.1 va 3, va cAc tinh thé bit ky
tao ra cac phd nhiu xa bot tia X v& co ban giéng véi cac miu duoc thé hién trong céc
Fig.1 va 3 ndm trong pham vi ctia sang ché. Ngudi c6 hiéu biét trung binh trong linh vuc
XRPD c6 thé danh gia su giéng nhau co ban cia cac phd nhiéu xa bot tia X.

Ngudi c6 hiéu biét trung binh trong linh vieec XRPD s& hiéu rang cuong do twong
ddi ctia cac dinh c6 thé bi anh hudng béi, vi du, cac hat ¢ ¢& trén 30 micron va cAc ti 1¢
cac mit khong dong nhét, ¢ -thé anh hudng dén viéc phéan tich miu. Ngudi c6 hiéu biét
trung binh trong linh vuc nay ciing s& hiéu ring vi tri ctia cac phan xa c6 thé bj anh hudng
bdi d6 cao chinh x4c ma tai 6 mau ndm trong nhiéu xa ké va su dinh c& béng khong ctia
nhidu xa ké. Po phing bé miat cia méu cé thé ciing ¢6 anh hudng nhod. Do d6, dir lidu
mau nhiéu xa duoc thé hién khong dugc 14y 1a cac gi tri tuyét ddi. (Jenkins, R & Snyder,
R.L. ‘Introduction to X-Ray Powder Diffractometry’ John Wiley & Sons 1996; Bunn,
C.W. (1948), Chemical Crystallography, Clarendon Press, London; Klug, H. P. &
Alexander, L. E. (1974), X-Ray Diffraction Procedures).

Thong thudng, sai s phép do clia goc nhidu xa trong biéu d6 nhiéu xa bdt tia X 13
x4p xi cong hoic trir 0,2° 2-theta, va mirc do sai s6 phép do nay nén dugc tinh dén khi
xem xét phd nhiéu xa bot tia X trong cac Fig.1 va 3 va khi doc Bang A va B. Ngoai ra,
nén duoc hiéu réng cac cuong dd co thé dao dong phu thudc vao céac diéu kién thir

nghiém va chuin bj miu (huéng dugce uu tién).

Hop chit c6 cong thirc (I) c6 thé duoc diéu ché bang phan tng cia hop chit c6
cong thire (IT):
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hogc mubi cia no, trong d6 R 12 nhu duoc xac dinh theo phuong 4n bét ky trong
s0 cac phuong an trong ban mo ta, hodc dang dugc bdo vé cua nd, va X 1a nhom roi

chuyén (vi du nguyén tir halogen, nhu nguyén tir clo) véi hop chét c6 cong thie (IID):

(II)

hodc mubi ciia nd. Phan tmg nay thuong duge thuc hién trong dung méi thich hop
(vi du 1,4-dioxan) trong sy cd mat cua bazo (vi du xesi cacbonat) va tuy y trong su co
mit cia chit xuc tac thich hop (vi du Brettphos 3™ Gen) & nhiét d6 thich hop (vi du nhiét
d6 ndm trong khoang tir 80°C dén nhiét d6 100°C).

Do d6, hop chét ¢6 cong thie (IT) hoic (III), va cac mudi ctia ching, 13 hiru dung
1am c4c hop chit trung gian trong qué trinh diéu ché cac hop chét c6 cong thic (I) va tao
ra phuong &n khac. Theo mot phuong 4n, sang ché dé& cap dén hop chit c6 cong thirc (I),
hoic mudi cta no, trong do:

R' 13 vong xyclohexyl, vong tetrahydrofuranyl hodc vong oxanyl, mdi vong nay

tiy ¥ dugc thé bing mot hodc nhidu nhém dugce chon tir hydroxyl, metoxy va metyl;
va
X 13 nhém roi chuyén.

Theo mot phuong an, X 1a nguyén tir halogen hodc nhém triflat. Theo mot phuong
an, X 1a nguyén t clo.

Theo phuong 4n bét ky trong sb cac phuong 4n trong d6 hop chét c6 cong thirc (IT)
hodc (III) hodc mudi cia ching dugc dé cép, dugc hidu 14 cac mudi nay khong can phai
12 cac mudi duge dung. Mudi thich hop clia hop chit c6 cong thire (IT) hodc (IIT) 13, vi du,

vi du mudi cong axit. Mudi cong axit ciia hop chét c6 cong thic (II) hodc (IIT) c6 thé
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dugc tao thanh biang cach cho hop chét nay tiép xic véi axit vo co hodc hiru co trong cic
diéu kién da biét d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc niy. Mubi cong axit
¢ thé duoc tao thanh vi du nhu béng cach st dung axit v co dugc chon tir nhém bao
gdm axit clohydric, axit hydrobromic, axit sulphuric va axit phosphoric. Mubi cong axit
cling c6 thé dugc tao thanh béng cach stir dung axit hitu co dugc chon tir nhém bao gém
axit trifloroaxetic, axit xitric, axit maleic, axit oxalic, axit axetic, axit formic, axit
benzoic, axit fumaric, axit sucxinic, axit tartaric, axit lactic, axit pyruvic, axit

metansulfonic, axit benzensulfonic va axit para-toluensulfonic.

Do d6, theo mot phuong an, sang ché dé cap dén hop chét c6 cong thire (II) hodc
(III) hoic mubi cua nd, trong d6 mudbi ndy 13 mudi cua axit hydrocloric, axit
hydrobromic, axit sulphuric, axit phosphoric, axit trifloroaxetic, axit xitric, axit maleic,
axit oxalic, axit axetic, axit formic, axit benzoic, axit fumaric, axit sucxinic, axit tactaric,
axit lactic, axit pyruvic, axit metansulfonic, axit benzenesulfonic hodc axit para-

toluenesulfonic.

Hop chét c¢6 cong thie (IT) c6 thé duoc didu ché bang phan tmg ciia hop chét c6
cong thire (IV):

) R'
Yo
HN

B
Iv)
trong 6 R' 1 nhu duoc x4c dinh theo phwong an bat ky trong sb cac phuong an
trong ban mé ta, va X' 1a nhém rdi chuyén (vi du nguyén tir iot, brom, hodc clo hodc

nhém triflat) véi chét tao metyl hoa. Cac chit tao metyl hoa thich hop bao gdm metyl
iodua, DMF-DMA.

Hop chét c6 cong thire (IV) c6 thé duge diéu ché bang phan tmg cta hop chit c6
cong thue (V):
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V)

trong 6 R 1a nhu duoc x4dc dinh theo phuong 4n bat ky trong sb cac phuong 4n
trong ban mo ta;

R* 13 hydro; va

X' 13 nhém roi chuyén (vi du nguyén t iot, brom, clo hodc nhém triflat)véi
diphenylphosphoryl azit (DPPA). Phan ting niy c6 thé duoc thuc hién trong céc diu kién
da biét dbi voi nguoi c6 hibu biét trung binh trong linh vuc nay, vi du DPPA, trietylamin,
THF, hdi luu.

Do d6, hop chét c6 cong thire (IV) va (V) 1 hiru dung 1am céc hop chét trung gian
trong qué trinh diéu ché cac hop chit c6 cong thire (I) va tao ra phuong an khéc.

Hop chét c6 cong thirc (IV) va (V) ¢6 thé duoc diéu ché bang cac phuong phép
tuong tu nhu dugc thé hién trong phin vi du thuc hién séng ché.

Hop chét c6 cong thire (I11) c6 thé dugc didu ché bang phén tmg ctia hop chét c6
cong thire (VI):

(VD)
v6i chat khir. Cac chat khir thich hop bao gdm Pd/C 10% va hydro, Pd/C 10% va

amoni focmat, sat/amoni clorua.
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Hop chét c6 cong thie (VI) ¢6 thé dugc diéu ché bang phan tmg ctia hop chét c6
cong thire (VII):

H
N N N
N %( SoH
_ R
O,N
(VID)

v6i chét phan ung tao vong. Cac chat phan ung tao vong thich hop bao gém

trifloroaxetic anhydrit.

Hop chét c6 cong thirc (VII) c6 thé duoc didu ché bing phan tmg cia hop chit c6
cong thue (VIII):

N\ N%rN\
_ R’

O,N

(VIID)
v6i hydroxylamin hydroclorua.

‘Hop chét c6 cong thire (VIII) c6 thé dugc diéu ché bang phan tng ctia hop chit c6
cong thire (IX):

N NH,

(IX)
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v6i 1,1-dimetoxy-N,N-dimetylmetanamin.

RS rang 13 nhém thé cu thé trong sé cac nhém thé vong khac nhau trong hop chit
theo sang ché c6 thé duoc dua vao bang phan tng thé thom tiéu chuan hoic dugc tao ra
béng céch cai bién nhém chirc thudng truée hodc ngay sau cac quy trinh dugc dé cap trén
day, va nhu vy dugc bao gdm trong khia canh v& quy trinh cia sang ché. Vi du cac hop
chit ¢ cong thirc (I) c6 thé duge chuyén hoa thanh cac hop chat khac c6 cong thirc (I)
bing cac phan Gng thé thom tiéu chuén hodc bing cac cai bién nhém chirc thong thuong.
Céc phan Gng va cAc cai bién nay bao gdm, vi du, viéc dwa nhém thé vio bing phan tng
thé thom, khir nhém thé, alkyl hoa nhém thé va oxy héa nhém thé. Cac chit phan tmg va
céc didu kién phan tng cho cic quy trinh nay 1a d3 biét trong linh vire héa hoc. Céc vi du
cu thé vé cac phan tmg thé thom bao gdm viéc dua vao nhém nitro bang céc sir dung axit
nitric ddc, dua vao nhoém axyl bang cach sir dung, vi du, axyl halogenua va axit Lewis
(nhu nhom triclorua) trong cac didu kién Friedel Crafts; dwa vao nhém alkyl bang cach sir
dung alkyl halogenua va axit Lewis (nhu nhom triclorua) trong cic diéu kién Friedel
Crafts; va dua vao nhém halogen. Cac vi du cu thé vé& cac cai bién bao gém khtr nhom
nitro thanh nhém amino bing vi du, sy hydro héa c6 xuc tac véi chét xuc tac niken hodc
XU 1}’7 bang sit trong su c6 mit cla axit hydrocloric c6 gia nhiét; oxy héa alkylthio thanh

alkylsulfinyl hodc alkylsulfonyl.

Ciing rd rang ring trong mot sé phan tmg néu trong ban md ta c6 thé cin/mubn
bao vé nhém nhay cam bét ky trong cac hop chit. Céc trudng hop ma su bao vé 1a can
thiét hosic mong mubn va phuong phap bao v¢ thich hop 1a da biét ddi véi nguoi c6 hiéu
biét trung binh trong linh virc nay. Nhém bao vé thong thuong c6 thé duoc sir dung theo
quy trinh thuc hanh tiéli chuidn (xem minh hoa trong tai liéu T.W. Green, Protective
Groups in Organic ijnthesis, John Wiley and Sons, 1991). Do d6, néu céc chit phan tng
bao gdm cic nhém nhu amino, cacboxy hodc hydroxy thi cé thé mong muén bao vé

nhém ndy trong mot s& phan (mg néu trong ban md ta.

Céc hop chét ¢6 cong thirc (I), (I) va (III), va hop chét trung gian bét ky dugc sir
dung dé tao ra cac hop chét ndy, c6 thé dugc diéu ché bang cac phuong phép twong tu

nhu dugc thé hién trong phén vi du thuc hién sang ché.

Céc thir nghiém sinh hoc
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Céc thtr nghiém sau day dugc st dung dé xac dinh cac hiéu qué cda céac hop chét
duge mé ta trong ban mo ta: a) thir nghiém tiém ning enzym ADNPK; b) thir nghiém

tiém nang té bao ADNPK. Trong phin mé ta vé cac thir nghiém, thong thudng:

i.Cac tir viét tit sau ddy di dugc sit dung; DMSO =Dimetyl Sulphoxit; DTT=
Dithiothreitol; EDTA = Axit Etylendiamintetraaxetic, TR-FRET = Chuyén ning luong
cong hudng huynh quang duge quyét dinh béi thoi gian, ATP = Adenosin triphosphat,
DTT = Dithiothreitol, ADN = Axit Deoxyribonucleic, HEPES = axit (2-hydroxyetyl)-1-

piperazinetansulfonic

ii.Gi4 tri ICs, 12 ndng d6 cia hop chét thir nghiém ma e ché 50% hoat tinh sinh

hoc.
Thir nghiém a): Thir nghiém tiém ning enzym ADNPK (ADN-PK enz)

Hoat tinh tic ché cia cac hop chét chéng lai ADNPK duoc xac dinh bé‘ing TR-
FRET do chét nén peptit duoc danh ddu huynh quang chuyén hoéa thanh san phdm duoc
phosphoryl héa. Chét nén peptit dugc gin thé huynh quang dugc dit mua tir Thermo
Fisher Scientific. Cac dudng cong dép tmg ndng d6 ban loga 12 diém, véi ndng d6 cao
nhit 100pM dugc tao ra tir 10 mM dung dich gbc cia hop chit duoc hoa tan trong
DMSO st dung Echo 555 (Labcyte Inc., Sunnyvale, CA). Tét ca cac thir nghiém nay
duogc thue hién trong cac dia thé tich rat nhé Greiner 1536 mau tring (Greiner Bio-One,
UK), trong tong thé tich phan tmg 13 3uL va ndng d6 DMSO cubi 1a 1% (thé tich/thé
tich). Cac enzym va chit duoc bd sung riéng r& vao cac dia hop chit va i ¢ nhiét do
phong. Sau d6, phan tng kinaza duoc ngimg lai bang cach bd sung 3pL dém dimg. Cac
dia thir nghiém d3 dimg duoc doc bang cach sir dung thiét bi BMG Pherastar. Céc gia tri
1Csy duoc tinh béng cach st dung phﬁn mém Genedata Screener® (Genedata, Inc., Basel,

Switzerland).

Protein ADNPK nguoi chidu dai ddy da dugc tinh ché tir dich chiét té bao HeLa
bing cach trao dbi ion. Ban dau protein ADNPK dugc 1 v6i hop chit trong 30 phiit &
nhi¢t d0 phong trong dém phan ung (50 mM Hepes pH 7.5, 0,01% Brij-35, 10 mM
MgCl,, 1 mM EGTA, 1 mM DTT, 2pg/ml Calf Thymus ADN). Sau d6, phan ng nay
dugc bit ddu bang cach bd sung ATP va chit nén peptit gin thé huynh quang
(Fluorescein—EPPLSQEAFADLWKK, Thermo Fisher Scientific). Phan Ung kinaza
(18uM ATP, 35 pM ADNPK, 1,6uM chit nén peptit) duoc ngimg lai sau 40 phiit bing
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cach bd sung 3pL dém ding (20 mM Tris pH7,5, 0,02% natri azit, 0,01% Nonidet-P40,
20um EDTA, 4 nM Tb khang thé khang phospho-p53 [Ser15]. Phan tng nay duoc
trong thém mét gidr va cac dia duoc doc trén thiét bi BMG.

Dir liéu dugc phén tich va cac gia tri IC50 dugc tinh bang cach sir dung phdn mém
Genedata Screener® (Genedata, Inc., Basel, Switzerland). Cac gia tri pICs, duoc tinh 13

logarit &m ctia ndng d6 mol ctia hop chét can thiét & giam 50% su dap tng do dugc.
b) Thir nghiém tiém ning té bao ADNPK (té bao ADN-PK)

Céc hop chét hoic DMSO (dimetyl sulphoxit) dugc phan phdi tir cac dia ngudn
chira cac hop chit & 10 mM trong 100% (thé tich/thé tich) DMSO hoic 100% DMSO,
truc tiép vao cac dia phan tich té bao sir dung may phan phdi Echo 555 Acoustic (Labcyte
Inc™). Cac dung dich gbc 10 mM hop chit dugc pha lodng 1:100 bang cach sir dung bd
xir 1y chét 1éng Agilent VPrep 96 dau miii ¢6 dinh (Agilent Technologies, Santa Clara,
CA) dé thu duoc bdn dung dich pha loing trung gian (10mM, 100uM, 1uM, 10nM). Bia
dung dich pha loing hop chét trung gian 1:100 nay sau d6 duoc sir dl_mg bdi Echo dé
phan phdi cac hop chat va DMSO truc tiép vao cac dia té bao véi dai lidu 12 diém (30,
10, 3,125, 1,25, 0,3, 0,1, 0,03125, 0,0125, 0,003, 0,001, 0,0003125, 0,00003uM) dé tinh
cac gia tri ICso hop chit, vé6i tong néng d6 DMSO trong phép phan tich 13 0,3% (thé
tich/thé tich).

Thir nghiém ELISA té bao ADNPK dugc thuc hién & dong té bao A549. Cac té
bao A549 duoc nudi cdy trong cac méi trudng té bao bao gdm MEM-F12 (Mai truong co
béan téi thiéu F12 Sigma #D6421), 10% (thé tich/thé tich) huyét thanh bé bao thai va 1%
(thé tl’ch/thé tich) L-Glutamin 200 mM. Sau khi thu hoach, céc té bao duoc phan phdi vio
trong cac dia Costar 384 giéng mau den (#3712, Corning) dé thu dwoc 15.000 té bao mbi
giéng trén téng thé tich 14 40 ul méi truong té bao, va & qua dém & nhiét d6 37°C, d6 4m
tuong d6i 90% va 5% CO, trong ti i quay. Cac dia ELISA 384 giéng lién két cao toan bd
mau den Greiner 781077 duoc phi bang khang thé 0,5 ug/ml ADNPK (Abcam #ab1832)
trong PBS/A qua d€m & nhiét 46 4°C. Ngay hom sau, cac dia ELISA Greiner dugc rtra 3
lan bang PBS-T va phong bé bing 3% BSA/PBS trong khoang 2 gid, sau d6 duoc rira
thém 3 14n bang PBS-T.

Céc hop chit thir nghiém va cac dbi chimg tham chiéu dugc dinh lidu truc tiép vao

céc dia té bao bang cach sir dung thiét bi phan phbi 4m thanh Labcyte Echo 555. Sau do,
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céc dia t& bao nay dugc u trong 1 gio & nhi¢t d6 37°C trudc khi nhan lidu buc xa 8 Gy
(XRAD 320, d cao bang 65). Cac té bao dugc U trong thém 1 gid sau khi loai bé moi
truong té bao. Pém dung giai (diéu ché trong nha c6 bd sung céc vién cocktail chat trc
ché proteaza, Roche # 04 693 116 001 va vién chét tc ché phosphataza, Roche
#04906837001 ) duoc phan phéi & 25uL/giéng va cac dia duge U & nhiét d6 4°C trong 30
phut. Cac chit dung giai (20uL/giéng) ducjc chuyén vao cc dia ELISA dugc phu khéng
thé ADNPK sir dung nén xit Iy chit 16ng CyBio Felix, va cac dia ELISA dugc u & nhiét
do 4°C qua dém. |

Ngay hom sau, cic dia ELISA duoc rira 3 1an bing PBS-T va phan phdi vé6i khéng
thé pS2056-ADNPK trong nha (O,Sug/mi trong 3% BSA/PBS) ¢ 20pL/giéng. Céc dia
duoc 1 véi khang thé tr.ong 2 gibrc’y nhiét d‘@ phong (RT) trude khi rira 3 14n bang PBS-T.
Khang thé tht cAp HRP cua dé khang thd (dung dich pha lodng 1:2000 trong 3%
BSA/PBS; Truyén tin hiéu té bao #7074) duoc phan phbi & 20pL/giéng va céac giéng
dugc 0 & nhiét d6 phong trong 1 gid trude khi rira 3 14n bang PBS-T.

Dung dich chit nén 1am viéc QuantaBlu (Thermo Scientific #15169, duogc diéu
ché theo chi dn ctia nha san xuét) dugc phan _phéi & 20pL/giéng va cac dia duoc 0 &
nhiét 9 phong trong 1 gid truéc khi phan phéi thém 20puL/giéng véi dung dich ngimg
QuantaBlu duogc tao ra trong kit (Thermo Scientific #15169). Cudng do huynh quang cia

cac giéng don 1é dugc xac dinh bang cach sir dung may doc dia PerkinElmer EnVision.

Dt liéu dugce phan tich va céc gia tri ICsy dugc tinh béng cach str dung phén mém
Genedata Screener® (Genedata, Inc., Basel, Switzerland). Cac gia tri pICsq dugc tinh 1a

logarit 4m ctia ndng d6 mol ciia hop chit can thiét dé giam 50% su dap tng do duoc.
¢) Thi nghi€ém enzym TTK

Hoat tinh rc ché cua céc hop chét chéng lai TTK dugc x4c dinh trong thit nghiém
lién két kinaza LanthaScreen® Eu duoc thuc hién bdi ThermoFisher Scientific 1a mot
phﬁn cua dich vu dinh hinh kinaza héa sinh SelectScreen® cua ho. Pinh dang thir nghiém
lién két kinaza LanthaScreen® Eu ndy sir dung lién két cua lién hop Alexa Fluor® hodc
“chit danh d4u” véi kinaza, ma dugc phat hién bang cach bd sung khang thé khang thé
dugc danh diu Eu. Lién két cda chit danh diu va khang thé véi kinaza tao ra d0 FRET

cao, trong khi d6 su doi chd ctia chat danh dau véi chat trc ché kinaza dan dén lam mét
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FRET. P9 FRET dugc do trong thir nghiém dugc sir dung dé xac dinh lién két ctia hop
chit.

Céc duong cong dap tmg ndng dd hop chat gép ba 1an 10 diém, v6i ndng dd cao
nhit 13 10pM duge tao ra tir dung dich gbc 10 mM cua hop chét duoc hoa tan trong
DMSO. Tét ca cac thir nghiém dugc thyc hién trong cic dia 384 giéng Greiner thé tich
nhé, mau tring (cat. #784207, Greiner), & tong thé tich phan tmg 13 16uL va ndng do
DMSO cudi 1% (thé tich/thé tich). 3,84pL dung dich dém kinaza (50 mM HEPES pH
7,5, 0,01% BRIJ-35, 10 mM MgCl,, 1 mM EGTA), 8;1L 2x hén hop Kinaza/Khang thé
(cac ndng d6 cudi 1a 5 nM TTK, 2 nM khang thé khang GST danh diu EU (Eu-anti-
GST), dugc diéu ché trong dung dich dém kinaza) va 4uL 4x dung dich chit danh déu
dugc danh dau AlexaFluor® (ndng do cubi 13 30 nM Chét danh diu 236, duoc didu ché
trong dung dich dém kinaza) dugc bd sung riéng ré vao cac dia hop chit, dugc dat trong
may lac trong 30 giﬁy,'vé sau do dugc u trong 60 phut & nhiét d6 phong. Sau do,cac dia
dugc doc bang cach sir dung may doc dia huynh quang. Céc gia tri ICs duoc tinh bang
cach sir dung phan mém XLfit (IDBS Ltd, Surrey, UK), v6i dudng cong khit v6i mau sb

205 (mAu dap tng lidu sigma).
d) Cac thir nghiém Aurora-A, Aurora-B, JAK1, JAK2, JAK3

Hoat tinh Gc ché cua céac hop chét chéng lai AURKA, AURKB, JAK1, JAK2 va
JAK3 dugc x4c dinh trong céc thtr nghiém Z’-LYTE® dugc thyc hién bdi ThermoFisher
Scientific 13 mot phén cua dich vu dinh hinh kinaza hoéa sinh SelectScreen® ciia ho. Dinh
dang thir nghiém héa sinh Z'-LYTE® nay st dung dinh dang enzym duogc két cip, nén
huynh quang va dua vao do nhay khac nhau cta céc peptit dugc phosphoryl héa va khéng
dugc phosphoryl héa véi su phan tach protein. Chét nén peptit dugc danh diu bang hai
phan tir huynh quang (fluorophore)—mdi phan tir & mot ddu—ma tao ra cap FRET.
Trong phan tng so cap, kinaza chuyén gamma-phosphat cia ATP thanh gbc tyrosin,
serin hoic threonin don trong peptit FRET tdng hop. Trong phan tng thtr cip, proteaza
dic hiéu vi tri nhan biét va tach céc peptit FRET khong dugc phosphoryl héa. Qué trinh
phosphoryl héa ctia peptit FRET ngin chin su phan tach boi Thudc thir phat trién. Su
phén tach lam gidn doan FRET gifta cac phan t& huynh quang cho (tic 1a, coumarin) va
nhéan (tic 13, floresxein) trén peptit FRET, trong khi cac peptit FRET dugc phosphoryl
héa, chua phén tach duy tri FRET. Phuong phép do ti 1€, ma tinh ti 1¢ (Ti 1€ phat xa) cta

-26-



34877

phéat xa cho dén phét xa nhan sau khi kich thich phén tir huynh quang cho & 400 nm, dugc
sir dung dé dinh luong tién trinh phan tmg. Ca peptit FRET da phan tach va chua phan
tac déu déng gbp vao cac tin hiéu huynh quang va do d6 déng gop vao Ti 1é phat xa.
Pham vi ciia qué trinh phosphoryl héa ctia peptit FRET c6 thé dugc tinh tir Ti 18 phat xa.
Ti 1& phat xa sé& giit & murc thip néu peptit FRET dugc phosphoryl héa (tirc 13, khong e
ché kinaza) va s& & mirc cao néu peptit FRET khong duogc phosphoryl héa (tic 13, e ché
kinaza).

Céc dudng cong dap tmg ndng d6 hop chat gip ba 1an 10 diém, véi ndng dd cao
nhét 12 10uM dugc tao ra tir dung dich géc 10 mM cua hop chit duogc hoa tan trong
DMSO. T4t ca cac thir nghiém dugc thuc hién trong cac dia 384 giéng Corning thé tich
nho, khong lién két, mau den (cat. #4514, Corning), trong tong thé tich phan tng 13 10uL
va ndng do DMSO cubi 1% (thé tich/thé tich). 2,4pL dung dich dém kinaza (50mM
HEPES pH 7,5, 0,01% BRIJ-35, 10mM MgCl,, 1 M EGTA), 5uL 2x hdn hop
peptit/kinaza (dwoc mo ta chi tiét dudi day cho timg kinaza) va 2,5uL 4x dung dich ATP
(dugc diéu ché trong dung dich dém kinaza) duoc bd sung riéng r& vao cac dia hop chit,
dugc dat trén may lic dia trong 30 gidy, va sau d6 dugc 1 trong 60 phut & nhiét d6 phong.
Sau d6, phan mg kinaza nay duoc 1am ngimg bang cach bd sung SpL thubc thr phat
trién (thudc so hiru ciia ThermoFisher Scientific). Cac dia phan tich dugc dat trén may lic
dia trong 30 gidy, dugc @ trong 60 phut & nhiét ¢ phong, va sau d6 duge doc bang cach
sir dung méay doc dia huynh quang. Cac gié tri ICs, dugc tinh bang cach sir dung phén
mém XLfit (IDBS Ltd, Surrey, UK), v6i dudng cong khit véi mau sé 205 (miu dap tng

liéu sigma).

Aurora A (AurA): Hon hop 2X AURKA (Aurora A) / Ser/Thr 01 (thudc s& hiru
ctia ThermoFisher Scientific) dugc didu ché trong 50 mM HEPES pH 7,5, 0,01% BRIJ-
35, 10 mM MgCl,, 1 mM EGTA. Phan tng kinaza 10uL cubi bao gdm 15 nM AURKA
(Aurora A), 2uM Ser/Thr 01 va 10uM ATP (Km app) trong 50 mM HEPES pH 7.5,
0,01% BRI1J-35, 10 mM MgCl,, 1 mM EGTA. Sau khi 4 ph&n Ung kinaza 1 gid , SuL
dung dich pha loang 1:4096 ciia thudc thir phat trién dugc bd sung.

Aurora B (AurB): Hon hop 2X AURKB (Aurora B) / Ser/Thr 01 (thudc sé hiru
cua ThermoFisher Scientific) dugc diéu ché trong 50 mM HEPES pH 7.5, 0,01% BRIJ-
35, 10 mM MgCl,, 1 mM EGTA. Phan tmg kinaza 10pL cudi bao gdbm 23 nM AURKB
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(Aurora B), 2uM Ser/Thr 01 va 75uM ATP (Km app duge do 1a 81uM ATP) trong 50
mM HEPES pH 7.5, 0,01% BRI1J-35, 10 mM MgCl,, 1 mM EGTA. Sau khi 4 phan ing
kinaza 1 gi® , SuL dung dich pha lodng 1:4096 cua thudc thir phat trién duoc bd sung.

JAK1: Hén hop 2X JAK1 / Tyr 06 (thudc sé hitu ctia ThermoFisher Scientific)
duge diéu ché trong 50 mM HEPES pH 6,5, 0,01% BRIJ-35, 10 mM MgCl,, 1 mM
EGTA, 0,02% NaN3. Phan g kinaza 10pL cubi bao gdm 74 nM JAK1, 2uM Tyr 06 va
75uM ATP (Km app dugce do 1a 87uM ATP) trong 50 mM HEPES pH 7,0, 0,01% BRIJ-
35, 10 mM MgCl,, 1 mM EGTA, 0,01% NaN3. Sau khi 0 phan tng kinaza 1 gi¢ , SpL
dung dich pha loang 1:128 ciia thubc thir phat trién duoc bd sung.

JAK2: Hdn hop 2X JAK2 / Tyr 06 (thudc s& hitu ctia ThermoFisher Scientific)
dugc didu ché trong 50 mM HEPES pH 7,5, 0,01% BRIJ-35, 10 mM MgCl,, 1 mM
EGTA. Phan tmg kinaza 10pL cudi bao gdm 0,27 nM JAK2, 2uM Tyr 06 va 25uM ATP
(Km app dugc do 1a 31uM ATP) trong 50 mM HEPES pH 7,5, 0,01% BRIJ-35, 10 mM
MgCl,, 1 mM EGTA. Sau khi 0 phé&n Gmg kinaza 1 gi¢, SpL dung dich pha loang 1:128

ctia thube thir phat trién dugc bd sung.

JAK3: Hon hop 2X JAK3 / Tyr 06 (thudc sé hitu cia ThermoFisher Scientific)
duoc diéu ché trong 50 mM HEPES pH 7,5, 0,01% BRIJ-35, 10 mM MgClL, 1 mM
EGTA. Phan tng kinaza 10pL cubi bao gdbm 2.4 nM JAK3, 2uM Tyr 06 va 10pM ATP
(Km app dugc do 1a 14uM ATP) trong 50 mM HEPES pH 7,5, 0,01% BRI1J-35, 10 mM
MgCl,, I mM EGTA. Sau khi 0 phadn Gng kinaza 1 gi¢, SpLL dung dich pha loang 1:128

ctia thubc thir phét trién dugc bo sung.
e) Su két hop miu chudt ghép ngoai lai - Olaparib

Chuot scid cai dugc cdy dudi da bang 5 triéu té bao ciia dong té bao bénh ung thu
vom hong vo hiéu ATM FaDu ATM KO dé xac dinh hoat tinh in-vivo khang khéi u cua
chit &c ché ADN-PK va sur két hop ctia né véi olaparib.

Céc chudt dau tién duoc ngiu nhién héa thanh cac nhém 15 con khi khéi u dat dén

thé tich 290 mm® v4 qué trinh didu tri duoc bit dhu. MAu khéi u nay c6 tbc do méat khéi u

13 50%, trong khi c6 t6i 8 con vat mdi nhom dugce du kién 13 bi mét khéi phan tich

nguyén ciru do loét tur phat ctia khdi u cia ching. Cac chudt duge sir dung lidu hai 1an

mot ngay véi hop chét co cong thire (I) qua dudng miéng, véi ca hai liéu qua miéng cach

nhau 8 gid. Olaparib duoc cho sir dung liéu hang ngay 1 gir sau khi lidu hang ngdy thir
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nhét cua hop chét ¢6 cong thire (I). Cac khdi u duge do ba lan mot tudn béng thuéce kep
va thé tich khdi u dugc tinh bing cach sit dung cong thirc [chidu dai x chiéu rong”]/2
dugc st dung, trong d6 chidu dai va chiéu rong 1an luot 13 duong kinh dai nhét va ngin
nhat cta khdi u. Olaparib dugc bio ché trong 10% (khéi lugng/thé tich) DMSO/ 10%
(khéi lugng/thé tich) HP-b-CD (Kleptose), 80% nuéc cho dung dich tiém. Cé4c hop chét
c6 cong thuc (I) duge biao ché trong 0,5% (khéi luong/thé tich) hydroxypropyl
metylxenluloza (HPMC), 0,1% (thé tich/thé tich) Tween 80.

Céc két qua ctia vi du thir nghiém 3 trong thir nghiém e) dugc thé hién trén Fig.5.
“qd” c6 nghia 13 liu st dung mét 1an mbi ngdy. “bid” c6 nghia 14 lidu st dung hai 14n
mdi ngay.

f) Cac thir nghiém sinh truéng té bao - hoat tinh in vitro clia su két hop véi chét tc
ché ATR hoic ATM

Céc thir nghiém sinh truéng té bao duogc st dung dé x4c dinh hoat tinh in vitro cua
hop chét ¢6 cong thire (I) va su két hop ciia n6é v6i chit Gc ché ATR (AZD6738) va ATM
(AZD0156).

Dong té bao bénh ung thu vom hong FaDu duoc nudi ciy thong thuong trong moi
truong RPMI khong chira phenol d6 (Sigma) duge bd sung bang 10% huyét thanh thai bé
va 1% GlutaMAX (Thermo Fisher). Cac thé nuéi cdy duogc gir & nhiét d6 37°C trong
khong khi 4m vé6i 5% CO,. Céc té bao duoc phan tach bang cach sir dung dung dich
TryLE Express (Thermo Fisher) va cdy ¢ 500 té bao mdi giéng trong 70pul moi trudong
nudi ciy trong hai dia 384 giéng day phing (Greiner, Catalogue Number 781090). Trong
dia thir nghiém, cac t& bao dugc xir Iy vao ngay hom sau (Day 0) bang Vi du 3 (3uM),
AZD6738 (1uM), AZD0156 (0,3uM), hdn hop clia cac hop chét (e ché hodc ta dugc
16ng & thé tich thich hop 1am thir nghiém dbi chumg, st dung bd x1t 1y chét 1ong Echo 555
(Labcyte). Tét ca cac chit trc ché dugc tai l4p trong ta duoc 16ng 100 % DMSO.

Sé lugng t€ bao dugc xac dinh bﬁng cach sir dung thudc nhudm axit nucleic xanh
SYTOX (Thermo Fisher, S§ Catalog $7020). Céc té bao dugc @ bing 5l dung dich xanh
SYTOX (1:2500 trong nuéc mudi dém Tris va 5 mM EDTA) trong 1,5 gi & nhiét do
phong trong t6i va sd luong t& bao chét duoc dinh lugng bing cach sir dung mdy chup

hinh dung lugng cao Acumen (TTP LabTech). Tong s té bao dugc dinh tinh 16 gi sau
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khi G & nhiét d6 phong trong t6i v6i 10pl dung dich Saponin (0,25 % trong mude mudi
dém Tris va 5 mM EDTA) trén Acumen.

Dir liéu duogc phan tich bing cach sir dung phin mém may quét GeneData (Assay
Analyzer). Tém lai, sé lwong té bao séng duoc tinh bang cach ldy téng sb luong té bao
trir di s6 Iugng t& bao chét. S6 lwong té bao sbng dugc chudn héa so véi sb luong té bao
Ngay 0. Su sinh truéng té bao trong su d4p tmg v6i xir Iy bang chét Grc ché (hoat tinh %) -
duoc xac dinh bing cach 1am khit dit liéu dén thang tir 0 dén 200 % so v6i cac thir
nghiém d6i chimg, trong d6 0 % thé hién khong co6 su thay ddi nao so véi dbi ching, 100
% thé hién sy trc ché toan bd sinh trudng t€ bao va 200 % thé hién chét toan bo té bio.
Dir liéu duogc 1ap dd thi 13 hoat tinh % trung binh £SD cuia ba thir nghiém ddc 1ap.

Céc két qua cta vi du thir nghiém 3 trong thtr nghiém f) duoc thé hién trong céc
Fig.6va7.

Céc vi du nay dugc thir nghiém trong cac thit nghi€ém a) b) ¢) va d) va cac dir liéu
sau ddy dugc quan sat. Cac gid tri pIC50 duogc bao cdo dudi day 13 két qua trung binh tinh

dugc cta it nhét 2 thi nghiém.

ADN- ADN: TTK JAK1 | JAK2 | JAK3 | AurA | AurB
i PK té
Vidu PK enz bio enz enz enz enz enz enz
pIC50 pIC50 pIC50 | pIC50 | pIC50 | pIC50 | pIC50 | pIC50
1 >10 7,3 5,5 <5 <5 <5 <5 <5
2 9,8 7,3 6,1 <5 <5 <5 <5 <5
3 9,2 7,1 53 <5 <5 <5 <5 <5
4 8,9 6,8 5,1 <5 <5 <5 <5 <5
5 9 6,9 5,3 <5 <5 <5 <5 <5
6 9,6 7,4 5,9 <5 <5 <5 <5 <5
7 9,8 7,3 5,2 <5 <5 <5 <5 <5
8 9,4 7,2 5,2 <5 <5 <5 <5 <5
9 9,5 6,9 5,4 <5 <5 <5 <5 <5
10 9,4 7,2 6,3 <5 <5 <5 <5 <5
11 9,3 6,8 <5,1 <5 <5 <5 <5 <5
12 9,7 7,4 5,8 <5 <5 <5 <5 <5
13 9,8 7,6 6,3 <5 <5 <5 5,4 <5

Tir dix liéu do duge, c6 thé nhin théy réng phén vi du 14 céc chit e ché ADN-PK
ma chon loc chéng lai cac dich cu thé nay - TTK, JAK1, JAK?2, JAK3, Aurora A, Aurora
B. So s4nh cé4c gi4 tri pIC50 enzym chi ra ring phan Vi du c¢6 don vi >3 log cia su chon
loc tir ADN-PK véi cac dich khac dugc thé hién. Diéu nay tuong duong véi tinh chon loc
gp >1000 14n giira cac gia tri IC50.
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Céc hop chét ¢6 thé con duge chon trén co s& cac dic tinh sinh hoc va vt ly khac
c6 thé duge do bang cac k¥ thuét d3 biét trong linh vuc ndy va c6 thé duge sir dung trong

vi€c dénh gia hoac chon ioc cac hop chét dé sir dung trong diéu tri hodc phong ngira.

Theo két qua cua hoat tinh trc ché ADN-PK cuia chiing, cac hop chit c6 cong thirc

(1), va cac mudi duoc dung ciia chung dugc mong doi 13 hitu dung trong diéu tri.

Céc tac gia sang ché da phat hién ra ring cac hop chét c6 cong thire (I) c6 hoat

tinh khang khéi u tiém ning ma duoc tin 13 thu dugc bang cach trc ché ADN-PK.

Do d6, cac hop chét theo sang ché 13 c6 gia tri 1am cAc tac nhan khang khdi u. Dic
biét 13, cac hop chét theo sang ché 1a c6 gié tri 1am céc tac nhan khang ting sinh, chét
theo chuong trinh va/hoac chéng xam lan trong viéc ngan chéri Vé/hbeflc diéu tri bénh khbi
u rin va‘hoic 16ng. Pic biét 13, cac hop chét theo sang ché duoc mong doi 13 hitu dung
trong viéc ngin ngira hoic didu tri cac khéi u nhay véi su e ché ADN-PK. Ngoai ra, cac
hop chét theo sang ché duoc mong doi 12 hitu dung dé ngan ngira hogc diéu tri cac khéi u
ma duoc trung gian mot minh hodc mot phan béi ADN-PK. Do d6, cac hop chét nay ¢
thé dugc st dung dé tao ra hiéu qua enzym ADN-PK & dong vat mau néng can dugc diéu
tri.

Nhu duogc néu trong ban mb ta, cac chat trc ché ADN-PK nén c6 gia tri diéu tri dé
diéu tri bénh tang sinh nhu bénh ung thu va cu thé 13 cac khdi u rin nhu bénh ung thu
biéu md va bénh ung thu td chuc lién két va bénh bach ciu cép va lympho 4c tinh va cu
thé 1a dé diéu tri, vi du, bénh ung thu vu, truc trang, phéi (bao gf”)m bénh ung thu phéi té
bao nho, bénh ung thu phdi khong phai t& bao nhé va bénh ung thu phé quan) va tuyén
tién liét, va bénh ung thu tuyén mat, xuong, bang quang, dau va cd, than, gan, mo dudng
tiéu hoa, thuc quan, budng trimg, tuy, da, tinh hoan, tuyén giap, tir cung, cb tir cung va
4m ho, va bénh bach ciu cip [bao gdm bénh bach ciu cip dong lympho mén tinh (CLL),
bénh bach ciu cip dong lympho cip tinh (ALL) va bénh bach cau dong tiiy man tinh
(CML)], u da tiy va u lympho.

Do d6, hiéu qua khang khéi u ma hitu dung trong diéu tri bénh ung thu & ddi
tuong bi bénh bao gém, nhung khong bi gi6i han &, cac hi€u qua khang khéi u, ti 18 déap
tng, thoi gian tién trién bénh va ti 16 séng sét. Hiéu qua khang khdi u ctia phuong phap
diéu trj theo sang ché bao gdm nhung khéng bi giéi han &, su tc ché su sinh truéng khbi

u, lam chdm sy sinh trudong khoi u, thoai lui khoi u, co lai khoi u, tdng thoi gian tai phat
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khéi u khi ngimg diéu tri, 1am cham tién trién bénh. Hiéu qua khang khéi u bao gdm
phuong phap diéu tri phong ngira ciing nhu diéu tri bénh dang ton tai.

Chét rc ché ADN-PK, hozc mubi duoc dung ciia chung, c6 thé ciing hiru dung dé
diéu tri cho dbi twong bj bénh bi bénh ung thu, bao gdm, nhung khong bi gidi han &, cac
bénh vé huyét hoc 4c tinh nhu bénh bach ciu cép tinh, da u tiy, cac khéi u lympho nhu
bénh Hodgkin, cac khdi u lympho khéng phai Hodgkin (bao gdm u lympho té bao vd), va
hoi chimg rbi loan sinh tiy, va ca cac khdi u rin va céc di can cta chiing nhu bénh ung
thu via, bénh ung thu phéi (bénh ung thu phdi khong phai té bao nho (NSCLC), bénh ung
thu phéi té bao nho (SCLC), bénh ung thu biéu mé té bao vAy), bénh ung thu ndi mac tir
cung, cac khdi u ciia hé than kinh trung wong nhu u than kinh dém, khdi u mé than kinh
loan san phoi, da dang bénh u nguyén bao dém, u than kinh dém hdn hop, u nguyén bao
tiy, u nguyén bao vdng mac, u nguyén bio than kinh, u té bio mim va u quéi, cic bénh
ung thu duong tiéu héa nhu bénh ung thu da day, bénh ung thu thuc quan, bénh ung thu
biéu mé té bao gan, bénh ung thu dudng mat, bénh ung thu biéu md truc tring, bénh ung
thu ru6t non, bénh ung thu tuyén tuy, bénh ung thu da nhu u melanin (cu thé 13 u melanin
4c tinh), bénh ung thu tuyén giap, bénh ung thu ddu va cd va bénh ung thu tuyén nude
bot, tuyén tién liét, tinh hoan, bué)ng tring, ¢b tir cung, tir cung, 4m ho, bang quang, than
(bao gdm bénh ung thu bidu mo té bao than, bénh ung thu té bao than va t& bao trong),
bénh ung thu biéu mé té bao vay, bénh ung thu t6 chirc lién két nhu bénh ung thu t6 chirc
lién két xwong, bénh ung thu t6 chirc lién két sun, bénh ung thu td chic lién két co tron,
bénh ung thu td chirc lién két md6 mém, bénh ung thu td chirc lién két Ewing, khéi u co
chit duong tiéu hoéa (GIST), bénh ung thu t& chirc lién két Kaposi, va bénh ung thu nhi
khoa nhu bénh ung thu td chire lién két co van va u nguyén bao than kinh. Khi “bénh ung
thu” duge dé cap, diéu nay bao gdm ca khong phai bénh ung thu di cin va ca bénh ung

thu di cédn, dé di€u tri bénh ung thu bao gdm ca cac khodi u so cap va ca céc di cdn khoi u.

“Hoat tinh rc ché ADN-PK” duoc sir dung trong ban mé ta dé chi bénh v& hoat
tinh ADN-PK 1a sy dap tng truc tiép hodc gian tiép v6i su c6 mat ctia hop chét c6 cong
thire (I), hodc mubi duoc dung ctia no, so vdi hoat tinh kinaza ADN-PK khi khéng cé mat
hop chét c6 cong thire (I), hoic mudi dugc dung ciia né. Viée 1am giam hoat tinh nay c6
thé 1a do tuong téc truc tiép cua hgp chét c6 cong thuc (I), hodc mubi duge dung ctia né
v61 ADN-PK, hodc do su tuong tac cua hgp chét c6 cong thuc (I), hodc mubi dugc dung

ctia n6 v6i mot hoic nhiéu yéu t6 khac 14n luot anh hudéng dén hoat tinh ADN-PK. Vi du,
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hop chét c¢6 cong thirc (I), hodc mudi duge dung ctia né c6 thé 1am giam ADN-PK bing
cach lién két truc tiép véi ADN-PK, boi viée gdy cho (truc tiép hodc gian tiép) yéu tb
khac 1am giam hoat tinh ADN-PK, hoic biang cach lam giam (truc tiép hoic gian tiép)

lrong ADN-PK c6 mit trong té bao hoic co quan.

Thuét ngit “diéu tri” dugc du dinh c6 nghia théng thuong 1a dbi phoé v6i bénh dé
lam gidm toan b hodc mot phén mot, mdt sd hodc tt ca cac triéu ching cua no, hodc dé
diéu chinh hoic bu dip cho bénh Iy co ban. Thuat ngit “diéu tri” con bao gdm “phdng
bénh” trir khi ¢6 quy dinh cu thé khac. Thuat ngir “thudc diéu tri” va “ theo diéu tri” nén

duogc hiéu theo cach twong tng.

Thuat ngit “phong bénh”. duoc du dinh c¢6 nghia théng thudong va bao gdm phong
bénh so cip dé ngan chan su phat trién cﬁa bénh va phong bénh thir cip trong d6 bénh da
phat trién va dbi tugng bi bénh dugc bdo vé tam thoi hodc vinh vién chéng lai su trAm
trong hodc lam x4u di cua bénh hodc su phat trién céc triéu ching méi lién quan dén

bénh.

Thuét ngir “diéu tri” dugc sir dung ddng nghia véi “diéu tri”. Tuong tu, thuét ngf

- “diéu tri” c6 the coi 13 “ap dung diéu tri” khi “diéu tri” dugce xac dinh trong ban mo ta.

Theo mét phuong 4n, sang ché @ cip dén hop chit c6 cong thirc (I), hodc mubi

dugc dung cda nd, dé st dung trong diéu tri.

Sang ché cling mo ta su dung hop chét c6 cong thtc (I), hoac mubi dugc dung cua

no, dé san xuat thuoc.

Theo mét phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (I), hodc mubi
dugc dung cia no, dé su dung trong diéu tri bénh duoc trung gian bdi ADN-PK. Theo
mdt phuong 4n, bénh dugce trung gian bdi ADN-PK 1a bénh ung thu. Theo mdt phuong
an, bénh ung thu nay dugc chon tir nhém bao gém bénh ung thu tryc trang, bénh u
nguyén bao dém, bénh ung thu da day, bénh ung thu budng trimg, u lympho té bao B 16n
lan toa, bénh bach ciu cép tinh dang lympho bao man tinh, bénh bach cau cép tinh dang
ty cAp tinh, bénh ung thu biéu md t& bao viy dau va ¢, bénh ung thu v, bénh ung thu
tuyén tién liét, bénh ung thu bang quang, bénh ung thu biéu mé té bao gan, bénh ung thu
phéi t& bao nhé va bénh ung thu phdi khong phai t& bao nho. Theo mot phuong n, bénh
ung thu nay duoc chon tir nhém bao gdm bénh ung thu truc tring, bénh u nguyén bao
dém, bénh ung thu da day, bénh ung thu budng trimg, u lympho té bao B 1én lan toa,
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bénh bach cau cip tinh dang lympho bao mén tinh, bénh ung thu biéu mé té bao viy dau
va c¢b va bénh ung thu phdi. Theo mdt phuong 4n, bénh ung thu da néu 1a bénh ung thu
truc trang.

Theo mét phuong 4n, sang ché @ cap dén hop chit c6 cong thirc (I), hodc mubi

duoc dung cta ng, dé str dung trong diéu tri bénh ung thu.

Séang ché ciing mé ta sir dung hop chét ¢6 cong thire (I), hoic mudi duoc dung cia
né, dé san xuét thubc dé diéu tri bénh dugc trung gian béi ADN-PK. Theo mét phuong
an, bénh dugc trung gian bédi ADN-PK 13 bénh ung thu. Theo mot phuong an, bénh ung
thu nay dugce chon tir nhom bao gém bénh ung thu truc trang, bénh u nguyén bao dém,
bénh ung thu da day, bénh ung thu budng trimg, u lympho té bao B 16n lan tdéa, bénh
bach clu cép tinh dang Iympho bao man tinh, bénh bach cau cép tinh dang tdy cép tinh,
bénh ung thu biéu mé té bao Véy du va cd, bénh ung thu v, bénh ung thu myén tién liét,
bénh ung thu bang quang, bénh ung thu bidu mé té bao gan, bénh ung thu phdi t& bao nhod
va bénh ung thu phdi khong phai té bao nhé. Theo mdt phuong an, bénh ung thu nay
dugc chon tir nhom bao gém bénh ung thu truc trang, bénh u nguyén bao dém, bénh ung
thu da day, bénh ung thu budng trimg, u lympho t€ bao B 16n lan tda, bénh bach cau cap
tinh dang lympho bao mén tinh, bénh ung thu biéu mé té bao viy dau va cb va bénh ung
thu phéi. Theo mot phuong 4n, bénh ung thu d3 néu 1 bénh ung thu truc trang.

Sang ché ciing mo ta sir dung hop chét ¢ cong thire (I), hoic mudi duoc dung cia

no, d€ san xuat thude de dicu tri bénh ung thu.

Sang ché ciing mo ta phuong phap diéu tri bénh trong d6 su trc ché ADN-PK 13 ¢6
lgi & dong vat mau néng can duogc diéu tri, bao gém budc st dung cho dong vat méau
néng nay luong hitu hiéu diéu tri cia hop chat c6 cong thic (I), hodc mudi duoc dung
cua nd. Theo mgt phuong 4n, bénh da néu 1a bénh ung thu. Theo mdt phuong én, bénh
ung thu nay duge chon tir nhém bao gdm bénh ung thu truc trang, bénh u nguyén bao
dém, bénh ung thu da day, bénh ung thu budng trimg, u lympho t& bio B 1én lan tda,
bénh bach cau cip tinh dang lympho bao man tinh, bénh bach cau cip tinh dang tity cip
tinh, bénh ung thu biéu mé té bao vay diu va cd, bénh ung thu vii, bénh ung thu tuyén
tién liét, bénh ung thu bang quang, bénh ung thu biéu mé té bao gan, bénh ung thu phdi
té€ bao nhé va bénh ung thu phdi khong phai té bao nhé. Theo mot phuong 4n, bénh ung
thu nay dugce chon tir nhém bao gdm bénh ung thu tric trang, bénh u nguyén bao dém,
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bénh ung thu da day, bénh ung thu budng trimg, u lympho té bao B 16n lan toa, bénh
bach cau cép tinh dang lympho bao min tinh, bénh ung thu biéu mé té bao viy dau va cb
va bénh ung thu phéi. Theo mot phuong an, bénh ung thu di néu 12 bénh ung thu truc
trang.

Thuét ngir “lugng hitu hiéu didu tri” dugc st dung trong ban mo ta dé chi luong
hop chét cé cong thire (I) dugc mb ta trong phuong 4n bat ky trong sb cac phuong an
trong ban mo ta c6 hidu qua dé tao ra “su diéu tri” & ddi tuong, hoic dé “diéu tri” bénh
hoic rdi loan & d6i twgng. Trong truong hop bénh ung thu, lwong hiru hiéu diéu tri nﬁy co
thé gay ra su thay ddi bat ky c6 thé quan sat thiy hodc do duge & dbi trong nhu duge mo
ta trong phan dinh nghia vé “diéu tri” va “phdng bénh” trén ddy. Vi du, luong hitu hidu
nay cé thé 1am giam s luong té bao bénh ung thu hoic té bao khdi u; 1am giam kich
thude khéi u téng thé; tc ché_hoeflc 1am dimg su xdm nhap té bao khdi u vao cic co quan
ngoai vi bao gém, vi du, m6 mém va xuong; uc ché va ngung su di can khdi u; e ché va
ngung su sinh truéng khéi u; 1lam giam dén mot mic dd nao d6 mdt hodc nhidu triéu
ching lién quan dén bénh ung thu; 1am gidm ti 1€ méc bénh va ti 18 tir vong; cai thién chét
lugng cudc séng; hoic tb hop cac hi€u qua nay. Lugng hiru hi€u c6 thé 1a lugng dé 1am
gidm céc tri€u chiing cua bénh dap ung véi sy e ché hoat tinh ADN-PK. Pé diéu tri
bénh ung thu, hi€u qua in-vivo co thé, vi du, duoc do béng cach dénh gid khoang thoi
gian sdng s6t, thoi gian tién trién bénh (TTP), ti 1é dap Gng (RR), khoang thoi gian déap
g, va/hodc chit lugng cudc sdng. Puoc nhan biét boi ngudi co hiu biét trung binh
trong linh vurc nay 13, lwgng hiru hidu c6 thé thay ddi phu thudc vao con dudng sir dung,
cach st dung ta dugc, va déng st dung véi cac tac nhan khac. Vi du, khi diéu tri két hop
duoc st dung, lugng hop chit cé cong thire (I) hodc mudi duoc dung dugc mé ta trong
ban mo ta va lugng (cac) tac nhan dugc dung khac 13, khi duoc két hop, c6 hiéu qua két
hop dé diéu tri rdi loan nhim dich & ddi tuong bi bénh 1a dong vat. Trong ngit canh nay,
lwong két hop 13 & “luong hiru hiéu didu tri” néu ching, khi dugc két hop, du dé lam
giam céc triéu chimg cia bénh dap tng sy e ché hoat tinh ADN-PK nhu duoc md ta &
trén. Thong thudng, lrgng nay cé thé duge xac dinh boi ngudi ¢6 hiéu biét trung binh
trong linh vuc nay, vi du, bat diu véi khoang lidu sir dung duge mo ta trong ban md ta
cho hop chét c6 cong thire (I) hoic mudi duoc dung clia né va (cac) khoang lidu st dung

dugc cong bd di dugc phé chuin hodc quy dinh khac ciia (cac) hoat chit duge dung khac.
“Dong vat mau néng” bao gf“)m, vi du, nguoi.
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Sang ché ciing mo ta phuong phap didu tri bénh ung thu & dong vat méu néng can
diéu tri, bao gém budc sir dung cho dong vt mau néng nay luong hitu hidu diéu trj cia
hop chit ¢6 cong thie (I), hoidc mubi duge dung cia né. Theo mot phuong an, bénh ung
thu nay dugc chon tir nhém bao gdm bénh ung thur tryc trang, bénh u nguyén bao dém,
bénh ung thu da day, bénh ung thu buﬁ‘)ng tring, u lympho té bao B 16n lan tda, bénh
bach cdu cp tinh dang lympho bao man tinh, bénh bach cau cép tinh dang tay cip tinh,
bénh ung thu bidu mé té bao vy diu va cb, bénh ung thu vii, bénh ung thu tuyén tién liét,
bénh ung thu bang quang, bénh ung thu biéu mé té bao gan, bénh ung thu phéi té bao nhod
va bénh ung thu phbi khong phai té bao nhé. Theo mdt phuong 4n, bénh ung thu niy
duoc chon tir nhoém bao gém bénh ung thu tryc trang, bénh u nguyén bao dém, bénh ung
thw da day, bénh ung thu budng trimg, u lympho té bao B 16n lan téa, bénh bach cu cip
tinh dang lympho bao man tinh, bénh ung thu biéu mé té bao véy dau va cb va bénh ung
thu phdi. Theo mot phuong 4n, bénh ung thu d4 néu 14 bénh ung thu tryc trang.

Theo phuong 4n bat ky trong d6 bénh ung thu dugc dé cép theo nghia thong
thudong, bénh ung thu nay c6 thé duge chon tir nhém bao gdm bénh ung thu truc trang,
bénh u nguyén bao dém, bénh ung thu da day, bénh ung thu buéng tring, u lympho té
bao B 16n lan téa, bénh bach ciu cép tinh dang lympho bao min tinh, bénh bach ciu cip
tinh dang tay cip tinh, bénh ung thu biéu mé té bao vy diu va cd, bénh ung thu v, bénh
ung thu tuyén tién liét, bénh ung thu bang quang, bénh ung thu biéu md té bao gan, bénh
ung thu phéi té bao nhé and bénh ung thu phdi khong phai té bao nhé. Bénh ung thu nay
c¢6 thé ciing duoc chon tir nhém bao gdm bénh ung thu truc trang, bénh u nguyén bao
dém, bénh ung thu da day, bénh ung thu budng trimg, u lympho té bao B 16n lan toa,
bénh bach ciu cép tinh dang lympho bao man tinh, bénh ung thu biéu md té bao Véy dau

va cb va bénh ung thu phdi.

Theo phuong 4n bat ky trong d6 bénh ung thu dugc d& cdp theo nghia chung ma

cac phuong 4n sau ddy c6 thé ap dung:
Theo mdt phuong an, bénh ung thu nay 1a bénh ung thu truc trang.
Theo m{t phuong an, bénh ung thu nay 1a bénh u nguyén bao dém.
Theo mdt phuong an, bénh ung thu nay 1a bénh ung thu da day.

Theo mdt phuong én, bénh ung thu nay 1a bénh ung thu thuc quan.
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Theo mot phuong 4n, bénh ung thu nay 14 bénh ung thu budng trimg.
Theo mdt phuong 4n, bénh ung thu nay la bénh ung thu ndi mac t¥ cung.
Theo mét phuong 4n, bénh ung thur ndy 1 bénh ung thu ¢d tir cung.
Theo mét phurong 4n, bénh ung thu nay 12 u lympho t€ bao B 16n lan tda.

Theo mot phuong an, bénh ung thu nay la bénh bach cau cép tinh dang lympho

bao man tinh.

tinh.

Theo mdt phuong 4n, bénh ung thu nay 1a bénh bach cau cp tinh dang tiy cip
Theo mdt phuong 4n, bénh ung thu nay 13 bénh ung thu biéu mé té bao vy dau va

Theo mdt phuong an bénh ung thu nay 1a bénh ung thu vi.

Theo mot phuong 4n bénh ung thu nay 14 bénh ung thu v 4m tinh thé ba.
Theo mot phuong 4n, bénh ung thu nay 13 bénh ung thu tuyén tién liét.
Theo mot phuong &n, bénh ung thu nay 1a bénh ung thu bang quang.

“Bénh ung thu v 4m tinh thé ba” 13 bénh ung thu via bit ki khong biéu hién cac

gen cho thu thé oestrogen, thu thé progesteron va Her2/neu.

Theo mét phuong 4n, bénh ung thu nay 14 bénh ung thu biéu mé té bao gan.
Theo mét phurong 4n, bénh ung thu niy 14 bénh ung thu phbi. |
Theo mot phuong 4n, bénh ung thu phdi ndy 12 bénh ung thu phdi té bao nho.

Theo mdt phuong 4n, bénh ung thu phéi nay 14 bénh ung thu phdi khéng phai té

bao nhd.

Theo mot phuong 4n, bénh ung thu nay 1a bénh ung thu di can.

Theo mdt phuong 4n, bénh ung thu di cin nay bao gdm cac di cian cta hé than

kinh trung uwong.

nao.

Theo mot phurong 4n, cac di cin cia hé than kinh trung wong bao gbm céc di can
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Theo mét phuong 4n, cac di can cta hé thin kinh trung wong bao gdm di cin

mang nao meém.

“Céc di can mang ndo mém” xuat hién khi bénh ung thu lan téa dén mang nao, cac
16p m6 ma bao phu ndo va tiy song. Cac di can co6 thé lan téda dén mang ndo qua mau
hodc chung c¢6 thé di chuyén tir cac di cdn ndo, dugc dich ndo tuy (CSF) ma chdy qua

mang nao mang theo.
Theo mét phuong an, bénh ung thur nay 1a khong phai bénh ung thu di cén.

Diéu tri chdng bénh ung thu dugc md ta trong ban mé ta c6 thé hitu dung 13 didu
tri nén, hodc c6 thé bao gém, ngoai viéc st dung hop ch'c‘ift co céng‘thl'rc (I), phau thuat
thong thuong, xa tri hodc héa tri; hodc Kkét hop céc diéu tri bd sung ndy. Phau thuit, xa tri
hodc hoéa tri théng thudng nay c6 thé duge st dung dong thoi, 1an luot hodc tach riéng

v6i diéu tri bang hop chét c6 cong thire (I).
Xa tri c6 thé bao gém mét hodc nhiéu loai diéu tri sau day:

1.Liéu phép chiéu xa bén ngoai st dung chic¢u xa dién tir, va liéu phap chiéu xa

trong phau thuat béng cach st dung chibu xa dién tir;

ii.Liéu phap chiéu xa bén trong hoic xa tri chiéu trong; bao goém liéu phap chiéu

xa k& hoic liéu phap chiéu xa trong khoang; hoic

iii.Liéu phap chiéu xa toan than, bao gdm nhung khong bi gidi han & iot 131 va

stronti 89.

Do d6, theo mot phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (I), hodc
mudi duge dung cda n6, va xa tri, dé su dung trong diéu tri bénh ung thu. Theo mdt
phuong 4n, bénh ung thur nay 13 bénh ung thu NSCLC, SCLC, bang quang, tuyén tién
liét, thure quéan, dau va cb, hodc bénh ung thu via. Theo mot phuong 4n, bénh ung thu nay
l1a bénh u nguyén bao dém. Theo mdt phuong 4n, bénh ung thu nay 1a bénh ung thu di
cin. Theo mot phuong 4n, bénh ung thu di cin ndy bao gém cac di cin cia hé than kinh
trung wong. Theo mdt phuong 4n, cic di can cua hé than kinh trung wong bao gdm céc di
cin n3o. Theo mdt phuong 4n, cac di cin cia hé than kinh trung wong bao gbm di cin

mang nao mém.

Theo mdt phuong 4n, sang ché dé cip dén hop chét c6 cong thure (I), hodc mudi

dugc dung ctia n6, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét c6 cong thirc
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(I), hoac mudi duge dung cua no, dugce st dung két hop véi xa tri. Theo mot phuong an,
~ bénh ung thu nay 13 bénh ung thu NSCLC, SCLC, bang quang, tuyén tién liét, thuc quan,
dau va cd, hoic bénh ung thu vi. Theo m{t phuong an, bénh ung thu nay l1a bénh u
nguyén bao dém. Theo mdt phuong an, bénh ung thu nay la bénh ung thu di can. Theo
mdt phuong 4n, bénh ung thu di cin nay bao gém céc di cin ctia hé than kinh trung wong.
Theo mdt phwong 4n, cac di cin ctia hé than kinh trung wong bao gbém cac di cin nio.
Theo mdt phuong 4n, céc di cin ctia hé than kinh trung wong bao gdm di cin mang nio

mém.

Theo mot phuong 4n, sang ché @& cap dén hop chat c6 cong thire (I), hodc mubi
duge dung cua nod, va xa tri, dé sur dung trong diéu tri déng thoi, riéng r€ hoac ulién tiép
bénh ung thu. Theo mot phuong an, bénh ung thu nay dugc chon tir bénh u nguyén bao
dém, bénh ung thu phdi (vi du bénh ung thu phdi t bao nhd hojc bénh ung thu phdi
khong phai té bao nho), bénh ung thu v (vi du bénh ung thu va 4m tinh thé ba), bénh
ung thu tuyén tién liét, bénh ung thu bang quang, bénh ung thu biéu mé té bao vay dau va
cd, bénh ung thu thuc quan, bénh ung thu cd tir cung va bénh ung thu ndi mac t& cung.
Theo mot phuong 4n, bénh ung thu nay 1a bénh u nguyén bao dém. Theo mot phuong éan,
bénh ung thu nay 1a bénh ung thu di can. Theo mot phuong an, bénh ung thu di cin na‘iy
bao gdm céc di cin cia hé thin kinh trung wong. Theo mot phuong an, céc di can cua hé
than kinh trung wong bao gdm cac di cin nio. Theo mdt phuong 4n, cac di can cua hé

than kinh trung wong bao gém di ¢cin mang nao mém.

Theo mét phuong 4n sang, ché dé cap dén hop chét c6 cong thirc (I), hodc mubi
dugc dung cia no, dé sir dung trong didu tri bénh ung thu, trong d6 hop chét ¢ cong thire
(I), hoic mudi duge dung ctia né, duoc sir dung ddng thoi, riéng r& hoic lién tiép vé6i xa
tri. Theo mdt phuong én, bénh ung thu nay dugce chon tir bénh u nguyén bao dém, bénh
ung thu phéi (vi du bénh ung thu phéi t& bao nhoé hodc bénh ung thu phdi khong phai té
bao nhd), bénh ung thu vi (vi du bénh ung thu vi 4m tinh thé ba), bénh ung thu tuyén
tién liét, bénh ung thu bang quang, bénh ung thu biéu mé té bao vay dau va cd, bénh ung
thu thuc quan, bénh ung thu cd tir cung va bénh ung thu ndi mac tir cung. Theo mot
phuong 4n, bénh ung thu nay 1a bénh u nguyén bao dém. Theo mot phuong an, bénh ung
thu ndy 13 bénh ung thu di cin. Theo mét phuong 4n, bénh ung thu di cin nay bao gdm

cac di can cta hé than kinh trung wong. Theo mét phwong 4n, c4c di can cia hé than kinh
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trung wong bao gdm céc di cin ndo. Theo mét phuong 4n, cic di cin cta hé than kinh

trung vong bao gom di cdn mang ndo mém.

Sang ché ciing md ta phuong phép didu tri bénh ung thu & dong vat mau nong ma
can diéu tri nay, bao gdbm budc st dung cho dong vt mau néng nay hop chit c6 cong'
thirc (I), hoic mubi duoc dung clia né va xa tri, trong d6 hop chét co cong thire (I), hodc
mudi duge dung cua nd, va xa tri nay cé hi€u qua Kkét hop dé tao ra hiéu qua chéng bénh
ung thu. Theo m¢t phuong 4n, bénh ung thu nay dugc chon tir bénh u nguyén bao dém,
bénh ung thu phdi (vi du bénh ung thu phdi t& bao nhd hodc bénh ung thu phdi khong
phai té bao nho), bénh ung thu vii (vi du bénh ung thu v 4m tinh thé ba), bénh ung thu
tuyén tién liét, bénh ung thu bang quang, bénh ung thu biéu mo té bao vay dau va cb,
bénh ung thu thuc quan, bénh ung thu cd tir cung va bénh ung thu ndi mac t& cung. Theo
mot phuong 4n bénh ung thu nay 1a bénh u nguyén bao dém. Theo mdt phuong an, bénh
ung thu nay 1a bénh ung thu di can. Theo mdt phuong 4n, bénh ung thu di cdn nay bao
gbm cac di can cta hé thin kinh trung wong. Theo mdt phuong 4n, cac di cin ctia hé than
kinh trung wong bao gém céc di can ndo. Theo mot phuong 4n, cic di cin cia hé thin

kinh trung wong bao gom di cin mang ndo mém.

Sang ché ciing md ta phuong phap diéu tri bénh ung thu & dong vat mau néng ma
can dugce diéu tri, bao gdm buéc sir dung cho dong vt mau néng nay hop chit c6 cong
thire (I), hoac mubi dugc dung ctia nd va st dung d(“)ﬂg thoi, riéng r& hodc lién tiép xa tri,
trong d6 hop chét c6 cong thuc (I), hoac mubi duoc dung cua nd, va xa tri c6 hi¢u qua két
hop d tao ra hiéu qua chéng bénh ung thu. Theo mot phuong 4n, bénh ung thu nay la
bénh u nguyén bao dém. Theo mdt phuong an, bénh ung thu nay 1a bénh ung thu di can.
Theo mdt phuong 4n, bénh ung thu di cin nay bao gdm cac di cin ciia hé thin kinh trung
uong. Theo mdt phuong 4n, cic di can ciia hé than kinh trung wong bao gdm cac di cin
ndo. Theo mot phuong 4n, cac di cdn ctia hé than kinh trung wong bao gdm di cin mang

nao mém.

Theo phuong an bét ky, xa tri dugc chon tir nhém bao gém mét hodc nhiéu loai xa

tri dugc liét ké trong cac diém (i) - (iii) trén day.
Héa tri c6 thé bao gém mot hodc nhiéu céc loai chit khéng khéi u sau day:

i.C4c chét chdng ung thu va sy két hop cia chiing, nhu cac chét alkyl héa ADN

(vi du cisplatin, oxaliplatin, carboplatin, xyclophosphamit, mu tat nito nhu ifosfamit,
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bendamustin, melphalan, clorambuxil, busulphan, temozolamit va céac nguén nito nhu
carmustin); cac chit chéng chuyén hoa (vi du gemxitabin va antifolat nhu floropyrimidin
nhu 5-florouraxil va tegafur, raltitrexed, methotrexat, xytosin arabinosit, va hydroxyure);
chit khang sinh khang khéi u (vi du anthraxyclin nhu adriamyxin, bleomyxin,
doxorubixin, liposomal doxorubixin, pirarubixin, daunomyxin, valrubixin, epirubixin,
idarubixin, mitomyxin-C, dactinomyxin, amrubixin va mithramyxin); cac chét chéng gian
phan (vi du vinca alkaloit nhu vincristin, vinblastin, vindesin va vinorelbin va taxoit nhu
cac chét trc ché taxol va taxotere va polokinaza); va cac chét rc ché topoisomeraza (vi du
epipodophyllotoxin nhu etoposit va teniposit, amsacrin, irinotecan, topotecan va
camptothexin); cac chit ¢ ché co ché éﬁa chita ADN nhu CHK Kkinaza; chét trc ché
ATM (nhu AZD0156 va AZD1390); chét trc ché poly (ADP-riboza) polymeraza (chat trc
ché PARP, bao gdm olaparib); va chat (rc ché Hsp90 nhu tanespimyxin va retaspimyxin,
chit tc ché ATR kinaza (nhu AZD6738); va cac chat uc ché WEE1 kinaza (nhu
AZDI1775/MK-1775);

ia.Cac chat chdng ung thu va su két hop ciia chung, nhu cac chit alkyl héa ADN
(vi du cisplatin, oxaliplatin, carboplatin, xyclophosphamit, mu tap nito nhu ifosfamit,
bendamustin, melphalan, clorambuxil, busulphan, temozolamit va cic ngudn nito nhu
carmustin); cic chit chéng chuyén hoa (vi du gemxitabin va antifolat nhu floropyrimidin
nhu S-florouraxil va tegafur, raltitrexed, methotrexat, xytosin arabinosit, va hydroxyure);
chit khang sinh khang khéi u (vi du anthraxyclin nhu adriamyxin, bleomyxin,
doxorubixin, liposomal doxorubixin, pirarubixin, daunomyxin, valrubixin, epirubixin,
idarubixin, mitomyxin-C, dactinomyxin, amrubixin va mithramyxin); cac chit chdng gian
phan (vi du vinca alkaloit nhu vincristin, vinblastin, vindesin va vinorelbin va taxoit nhu
cac chét e ché taxol va taxotere va polokinaza); va cac chét trc ché topoisomeraza (vi du
epipodophyllotoxin nhu etoposit va teniposit, amsacrin, irinotecan, topotecan va
camptothexin); cac chét @rc ché co ché stra chita ADN nhu CHK kinaza; chét wc ché
ATM (nhu AZD0156); chét trc ché poly (ADP-riboza) polymeraza (chét trc ché PARP,
bao gdm olaparib); va chit e ché Hsp90 nhu tanespimyxin va retaspimyxin, chét (rc ché
ATR kinaza (nhu AZD6738); va céc chit (rc ché WEE1 kinaza (nhu AZD1775/MK-
1775);

ii.Cac chat chéng ung thu nhu cac chit trc ché hidu qua cia yéu t6 sinh truéng
mang trong mach, vi du khang thé khang yéu td sinh trudong t& bao mang trong mach
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bevacizumab v vi du, chit tc ché tyrosin kinaza thu thé VEGF nhu vandetanib
(ZD6474), sorafenib, vatalanib (PTK787), sunitinib (SU11248), axitinib (AG-013736),
pazopanib (GW 786034) va cediranib (AZD2171); cac hop chat nhu cac hop chit duoc
boc 10 trong Cong bd don sang ché qudc t& s6 W097/22596, WO 97/30035, WO
97/32856 va WO 98/13354; va cac hop chét 1am viéc theo cac co ché khac (vi du linomit,
chit trc ché chure ning integrin avf3 va angiostatin), hodc cac chit {rc ché angiopoietin va
c4c thu thé cua chung (Tie-1 va Tie-2), cic chat irc ché PDGF, cac chét wrc ché phéi tir

gidng delta (DLL-4);

iii.Cac phuong phép tiép can diéu tri mién dich, bao gbm vi du cac phuong phap
ex-vivo va in-vivo dé 1am ting kha ning gay mién dich cac té bao khéi u cta dbi tuong bi
bénh, nhu sy chuyén nap bang xytokin nhu yéu té kich thich interleukin 2, interleukin 4
hoic khuén lac bach ciu hat-dai thuc bao; phuong phap dé giam suy giam té bao T hodc
chirc nang té bao T diéu hoa; phuong phap dé ting cudng sy dép tng té bao T voi khéi u,
nhu cac khang thé phong bé khang CTLA4 (vi du ipilimumab va tremelimumab), B7H1,
PD-1 (vi du BMS-936558 hodc AMP-514), PD-L1 (vi du MEDI4736 (durvalumab)) va
cac khang thé ddi van khang CD137; phuong phép st dung cac té bao mién dich chuyén
nap nhu cac té bao dudi gai chuyén nap xytokin; phuong phap str dung dong té bao khéi
u chuyén nap xytokin, phuong phap str dung khang thé khang khang nguyén lién két khéi
u, va khang thé 1am suy kiét cac kiéu té bao dich (ching han, c4c khang thé khang CD20
khong tiép hop nhu Rituximab, khang thé khang CD20 dugc danh dau phéng xa Bexxar
va Zevalin, va khang thé khang CD54 Campath); phuong phap sir dung khang thé khang
idiotyp; phwong phép tang cudng chirc ning té bao sat thi tw nhién; va phuong phép st
dung c4c thé lién hop khang thé-doc t6 (ching han khang thé khang CD33 Mylotarg); cac
doc t6 mién dich nhu moxetumumab pasudotox; cac chét cha vén cua thy thé giéng toll 7
hoic thu thé gibng toll 9;

iv.Cac chét ting cudong hiéu qua, nhu leucovorin.

Do d6, theo mdt phuong 4n, sang ché @ cap dén hop chét c6 cong thirc (I), hodc
mudi dugc dung ciia nd, va it nhit mot chat chéng khéi u bd sung, dé str dung trong diéu
tri bénh ung thu. Theo mot phuong 4n, sang ché dé cap dén hop chét c¢6 cong thuc (1),
hodc mudi duge dung cia nd, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét

¢6 cong thire (1), hodic mudi duge dung ciia né duge st dung két hop véi chét chéng khéi
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u bd sung. Theo mot phuong an, c6 mot chit chdng khéi u bd sung. Theo mdt phuong an,
c6 hai chit chéng khdi u bd sung. Theo mét phwong 4n, c6 ba hogic nhidu chét chéng khéi

u bo sung.

Theo mdt phuong 4n, sang ché d& cap dén hop chat c6 cong thirc (I), hodc mudi
dugc dung cua nd, va it nhit mot chét chéng khdi u bd sung dé su dung dé)ng thoi, riéng
1& hoic lién tiép trong diéu tri bénh ung thu. Theo mot phuong 4n, sang ché dé cap dén
hop chét ¢co cong thtrc (I), hodc mubi duge dung cua noé, dé sur dung trong didu tri bénh
ung thu, trong d6 hop chét c6 cong thirc (I), hodc mudi duge dung ctia né, duge sir dung

dong thoi, ri€ng r€ hodc lién ti€p véi chat chong khoi u bo sung.

-Séng ché ciing md ta phuong phap diéu tri bénh ung thu & dong vit méu néng can
diéu tri, bao gdm budc str dung cho dong vat méau néng nay hop chét c6 cong thire (1),
hodc mudi duge dung ctia né va it nhit mot chét chéng khdi u b sung, trong d6 lugng
hop chét ¢ cong thire (I), hodc mubi duoc dung cia nd, va chit chéng khéi u bd sung c6

hidu qua két hop dé tao ra hidu qua chdng bénh ung thur.

Sang ché ciing m6 ta phuong phap didu tri bénh ung thu & dong vit mau néng cin
duoc didu tri, bao gdbm budc sir dung cho dong vat mau néng nay hop chit c6 cong thuc
(I), hosic mudi dugc dung ctia no, va sir dung ddng thoi, riéng 1& hoic lién tiép it nhit mot
chit chdng khdi u bd sung cho dong vat mau néng nay, trong d6 luong hop chét c6 cong
thire (I), hoac mubi duoc dung cia no, va chét chéng khdi u bd sung co6 hi¢u qua két hop

trong viéc tao ra hi€u qua chéng bénh ung thu.

Theo phuong an bit ky, chét chéng khdi u bd sung nay duge chon tir nhém bao

gbém mdt hodc nhiéu chit chéng ung thu dugc liét ké trong cac diém (i) - (iv) trén déy.

Theo mét phuong 4n, sang ché @ cip dén hop chét c6 cong thirc (I), hoac mubdi
dugc dung ciia no, va it nhat mot chat chéng ung thu dé sir dung trong diéu tri bénh ung
thu. Theo mot phuong 4n, sang ché dé cip dén hop chét c6 cong thirc (I), hodc mudi
dugc dung cia né, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét c6 cong thirc
(D), hodc mubi duoc dung cta no, dugc st dung két hop véi it nhat mot chét chéng ung
thu. Theo mdt phuong 4n, chit chdng ung thu nay duge chon tir danh muc cac chit chéng
ung thu trong diém (i) trén day.

Theo mét phuong 4n, sang ché dé cép dén hop chét ¢6 cong thie (I), hoic mudi
dugc dung cta no, va it nhét mot chét chéng ung thu dé st dung déng thoi, riéng r€ hodc
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lién tiép trong diéu tri bénh ung thu. Theo mot phwong 4n, sang ché d& cap dén hop chét
c6 cong thie (I), hodc mubi duge dung cda no, dé su dung trong diéu tri bénh ung thu,
trong d6 hop chét cé cong thirc (I), hodc mudi dugce dung cua né, duge sir dung ddng
thoi, riéng ré hoc lién tiép véi it nhit mot chat chéng ung thu. Theo mot phuong 4n, chit
chéng ung thu nay duoc chon tir danh muc cac chat chdng ung thu trong diém (i) trén
day. |

Theo mdt phuong an, sang ché @é cap dén hop chét c6 cong thuc (I), hodc mubi
dugc dung cia no, va it nhét mot chit chéng khéi u bd sung dugc chon tir nhém bao g(“)m
cisplatin, oxaliplatin, carboplatin, valrubixin, idarubixin, doxorubixin, pirarubixin,
irinotecan, topotecan, amrubixin, epirubixin, etoposit, mitomyxin, bendamustin,
clorambuxil, xyclophosphamit, ifosfamit, carmustin, melphalan, bleomyxin, olaparib,
MEDI4736 (durvalumab), AZD1775, AZD6738, AZD1390 va AZD0156, dé st dung
trong diéu tri bénh ung thur.

Theo mdt phuong an, sang ché @é cap dén hop chét ¢6 cong thuc (I), hodc mubi
dugce dung cia nd, va it nhat mot chit chéng khdi u bd sung dugc chon tir nhoém bao gém
cisplatin, oxaliplatin, carboplatin, valrubixin, idarubixin, doxorubixin, pirarubixin,
irinotecan, topotecan, amrubixin, epirubixin, etoposit, mitomyxin, bendamustin,
clorambuxil, xyclophosphamit, ifosfamit, carmustin, melphalan, bleomyxin, olaparib,
MEDI4736 (durvalumab), AZD1775 va AZD6738, d st dung trong diéu tri bénh ung
thu.

Theo mdt phuong 4n, sang ché d& cap dén hop chat c6 cong thirc (I), hodc mudi
duge dung cta nd, va it nhit mot chit chéng khéi u bd sung dugc chon tir nhém bao gém
cisplatin, = oxaliplatin, carboplatin, doxorubixin, pirarubixin, irinotecan, topotecan,
amrubixin, epirubixin, etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit,
ifosfamit, carmustin, melphalan, bleomyxin, olaparib, AZD1775, AZD6738, AZD1390
va AZDO0156 dé sir dung trong diéu tri bénh ung thu.

Theo mot phuong 4n, sang ché @ cap dén hop chét c6 cong thire (I), hodc mubi
duogc dung ctia n6, va it nhat mot chit chdng khéi u bd sung dugc chon tir nhém bao gdm
cisplatin, oxaliplatin, carboplatin, doxorubixin, pirarubixin, irinotecan, topotecan,

amrubixin, epirubixin, etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit,
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ifosfamit, carmustin, melphalan, bleomyxin, olaparib, AZD1775 va AZD6738, d sir
dung trong diéu tri bénh ung thu.

Theo mot phuong 4n, sang ché dé cap dén hop chét c¢6 cong thirc (I), hodc mudi

dugce dung cia no, va olaparib dé sir dung trong diéu tri bénh ung thu.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I), hodc mubi

dugc dung ctia n6, va AZD6738 dé sir dung trong diéu trj bénh ung thu.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I), hodc mubi

dugc dung cia no, va AZD0156 dé s dung trong diéu tri bénh ung thu.

Theo mdt phuong 4n, sang ché d& cap dén hop chit ¢6 cong thic (I), hodc mubdi
dugc dung ctia no, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét ¢6 cong thire
(I), hodc mudi dugc dung ctia nd, duoc sir dung két hop véi it nhit mot chit chdng khéi u
bd sung }du:qc chon tr nhom bao gém cisplatin, oxaliplatih, carboplatin, valrubixin,
idarubixin, doxorubixin, pirarubixin, irinotecan, topotecan, amrubixin, epirubixin,
etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit, ifosfamit, carmustin,
melphalan, bleomyxin, olaparib, MEDI4736 (durvalumab), AZD1775, AZD6738,
AZD1390 va AZD0156.

Theo mdt phuong 4n, sang ché dé cap dén hop chit ¢6 cong thic (I), hodc mubi
dugc dung ctia n6, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét c6 cong thirc
(I), hodc mubi duge dung clia n6, dugc sir dung két hop voi it nhat mot chét chéng khéi u
bd sung dugc chon tir nhém bao gbm cisplatin, oxaliplatin, carboplatin, valrubixin,
idarubixin, doxorubixin, pifarubixih, irinotecan, topotecan, amrubixin, epirubixin,
etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit, ifosfamit, carmustin,

melphalan, bleomyxin, olaparib, MEDI4736 (durvalumab), AZD1775 va AZD6738.
Theo mdt phuong 4n, sang ché @& cap dén hop chat c6 cong thirc (I), hodc mubdi
dugc dung ctia nd, dé sir dung trong didu tri bénh ung thu, trong d6 hop chit c6 cong thirc
(1), hodc mudi dugc dung cta né, duge sir dung két hop voi olaparib.
Theo mdt phuong 4n, sang ché @& cap dén hop chét c6 cong thirc (I), hodc mudi
dugc dung ctia n6, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét ¢6 cong thire
(I), hodc mudi dugc dung cta né, duge st dung két hop véi AZD6738.
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Theo mét phuong 4n, sang ché d& cap dén hop chit c6 cong thue (I), hodc mudi
dugc dung cia no, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét c6 cong thtrc

(D), hoac mudi dugc dung ciia né, duge st dung két hop véi AZD0156.

Theo mot phuong 4n sang, ché dé cap dén hop chét ¢6 cong thire (I), hodc mudi
duoc dung cua no, va it nhit mot chit chdng khdi u bd sung duge chon tir nhém bao gdm
doxorubixin, irinotecan, topotecan, etoposit, mitomyxin, bendamustin, clorambuxil,
xyclophosphamit, ifosfamit, carmustin, melphalan, bleomyxin va olaparib dé st dung

trong diéu tri bénh ung thu.

Theo mot phuong 4n, sang ché @& cap dén hop chit co cong thue (I), hodc mudi
dugc dung cua nd, dé sir dung trong diéu tri bénh ung th&, trong d6 hop chét c6 cong thirc
(D), hoac mubi dugc dung cua n6, dugc st dung két hop véi it nhéat mot chét chéng khdiu
bd sung dugc chon tr nhdm bao gff)m doxorubixin, irinotecan, topotecan, etoposit,
mitomyxin, bendamustin, clorambuxil, xyclophosphamit, ifosfamit, carmustin,

melphalan, bleomyxin va olaparib.

Theo mét phuong 4n, sang ché @ cap dén hop chit c6 cong thic (I), hodc mudi
dugc dung ctia n6, va it nhat mot chat chdng khéi u bd sung dugc chon tir nhém bao gdm
doxorubixin, irinotecan, topotecan, etoposit, mitomyxin, bendamustin, clorambuxil,
xyclophosphamit, ifosfamit, carmustin, melphalan va bleomyxin, dé sir dung trong diéu

tri bénh ung thu.

Theo mét phuong 4n, sang ché @ cip dén hop chit co cong thic (I), hodc mubdi
dugc dung ctia nd, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chat c6 cong thirc
(1), hodc mudi duge dung ciia né, duge sir dung két hop v6i it nhit mot chét chéng khédi u
bd sung dugc chon tr nhém bao gém doxorubixin, irinotecan, topotecan, etoposit,
mitomyxin, bendamustin, clorambuxil, xyclophosphamit, ifosfamit, carmustin, melphalan

va bleomyxin.

Theo mét phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (I), hodc mubi
dugc dung cua no, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét c6 cong thic
(I), hodc mudi duge dung ciia n6, duge sir dung két hop v6i it nhit mot chat chéng khéi u
bd sung duoc chon tir nhém bao gém doxorubixin, pirarubixin, amrubixin va epirubixin.

Theo mot phuong 4n, bénh ung thu nay 13 bénh bach cau cip tinh dang tay cép tinh. Theo
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mot phuong 4n, bénh ung thu nay 13 bénh ung thu v (vi du bénh ung thu via 4m tinh thé
ba). Theo mdt phuong 4n, bénh ung thu nay 14 bénh ung thu biéu mé té bao gan.

Theo mdt phuong 4n, sang ché dé cap dén hop chat c6 cong thirc (I), hodc mubi
dugc dung cda no, va irinotecan, dé sur dung trong diéu tri bénh ung thu. Theo mot
phuong 4n, sang ché dé cap dén hop chit c6 cong thic (I), hozc mudi duge dung ctia no,
dé sir dung trong diéu tri bénh ung thu, trong d6 hop chat c6 cong thire (I), hoic mubi
duoc dung ciia n6, dugc sir dung két hop véi irinotecan. Theo mdt phuong 4n, bénh ung

thu nay 1a bénh ung thu truc tfé.ng.

Theo mdt phuong 4n, sang ché dé cap dén hop chat c6 cong thirc (I), hodc mudi
dugc dung ctia nd, va FOLFIRI, dé su dung trong diéu tri bénh ung thu. Theo mot
phuong 4n, sang ché dé cap dén hop chit é(’) cong thie (I), hoic mudi duge dung cia no,
dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét ¢6 cong thice (I), hodc mudi
duge dung cia nd, duge st dung két hop v61 FOLFIRI. Theo m{t phuong &n, bénh ung
thu nay 1a bénh ung thu truc trang. |

FOLFIRI 14 phéac b sir dung lidu bao gdm su két hop ctia eucovorin, 5-florouraxil

va irinotecan.

Theo mét phuong 4n, sang ché dé cap dén hop chat c6 cong thirc (I), hodc mubi
dugc dung cua nd, va R-CHOP, dé s dung trong diéu tri bénh ung thu. Theo mot
phuong an, saiﬁg ché d& cép dén hop chit c6 cong thirc (I), hodc mubi duge dung cia no,
dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét ¢6 cong thie (I), hodc mudi
dugc dung cua n6, dugce st dung két hop véi R-CHOP. Theo mét phuong 4n, bénh ung
thu nay 13 u lympho khong phai Hodgkin.

R-CHOP 13 phiac dd st dung lifu bao gdm su két hop cua rituximab,
xyclophosphamit, hydroxydaunomyxin (doxorubixin hydroclorua), onvavin (vincristin)

va prednisolon.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thic (I), hodc mudi
duoc dung ctia no, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét c6 cong thic
(D, hodc mudi duge dung cda no, dugc su dung Két hop v6i olaparib. Theo mt phuong

an, bénh ung thu nay 1a bénh ung thu da day.
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Theo mét phuong 4n, sang ché @ cap dén hop chét c6 cong thirc (I), hodc mubi
duoc dung cia no, dé sir dung trong diéu tri bénh ung thu, trong d6 hop chét c6 cong thuc
(D), hoac mudi duge dung ctia né, dugc sir dung két hop v&i topotecan. Theo mot phurong
4n, bénh ung thu nay 13 bénh ung thu phdi té bao nhé. Theo mot phuong 4n, séng ché dé
cap dén hop chét ¢6 cong thuce (I), hodc mubi duge dung cta no, dé sir dung trong diéu tri
bénh ung thu, trong dé hop chét ¢ cong thurc '(I), hodc mudi dugce dung cua nd, dugc su
dung két hop véi liéu phap mién dich. Theo mot phuong 4n, liéu phap mién dich nay 1a
mdt hodc nhidu chét dugc liét ké trong diém (iii) trén day. Theo mdt phuong 4n, lidu

phap mién dich nay 13 khang thé khang PD-L1 (vi du MEDI4736 (durvalumab)).

Theo mét phuong 4n, sang ché d& cap dén dugc pham chira hop chét c6 cong thirc
(I) va it nhat mot chit chéng khéi u bd sung. Theo mét phuong an, duge phdm nay con
chtra it nhat mot chit pha lodng hoic chit mang dugc dung. Theo mdt phuong én, chét

chéng khéi u 12 chit chéng ung thu.

Theo mét phuong 4n, sang ché dé cap dén dugc phim chira hop chét c6 cong thirc
(I) va it nh4t mot chit chdng khéi u bd sung, dé str dung trong diéu tri bénh ung thu. Theo
mdt phuong an, dugce phim nay con chira it nhét mot chét pha loing hodc chit mang
duoc dung. Theo mot phuong 4n, cht chdng khéi u 13 chit chdng ung thur.

Theo phwong 4n khac, sang ché @& cap dén kit chura:

a) Hop chét c6 cong thuc (I), hodc mubi dugc dung cua nd, & dang lidu st dung
don vi thir nhét;

b) Chét chéng khdi u bd sung khac & dang liéu sir dung don vi bd suhg;

¢) Vat chira 1a phuong tién dé chtra dang liéu sir dung don vi tho nhat va dang liéu
str dung don vi bd sung; va tuy y

d) Huéng dan sir dung. Theo mot phuong 4n, chat chéng khdi u nay bao gdbm chét
chéng ung thu.

Theo phuong 4n bit ky, trong d6 chit chdng ung thu duge dé cap, chét chéng ung
thu nay 1a mdt hodc nhiéu chit duoc liét ké trong diém (1) trén day.

Céc hop chit c6 cong thire (I), va cac mubdi dugc dung cia ching, c6 thé dugc sir
dung duéi dang cac dugc pham, chira mot hodc nhidu chit pha lodng hoic chit mang
dugc dung.
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Do d6, theo mdt phuong 4n, sang ché d& cip dén dugc phdm chira hop chit c6
cong thire (I), hodc mubi duge dung ctia n6, va it nhét mot chit pha lodng hodc chét mang

dugc dung.

Céac ché pham nay cé thé dudi dang thich hop dé st dung dudng miéng (vi du
dang vién nén, hinh thoi, vién nang ctirng hoac mém, cc chét hdn dich dang nuéc hoic
dau, chit nhii tuong, bot hodc hat phan tan, xird hodc cdn ngot), dé sir dung tai chd (vi du
dang kem, thube ma, dang gel, hoic dung dich hodc hdn dich dang long hoic dang déu),
dé sir dung béng cach hit (vi du dang hat dugc chia min hodc sol khi 16ng), dé sir dung
béng cach bom vao (vi du dang bdt chia min) hodc dé sir dung ngoai dudng ti€u hoa (vi
du dung dich dang chtra nuéc hodc dau vo tring dé sir dung liéu trong tinh mach, dudi da
hodc trong co), hodc dudi dang thubc dan dé sur dung liéu trong truc trang. Cac ché phém
nay co thé thu dugc bing cac quy trinh théng thudong st dung céc ta dugc dugc dung
thong thuong, da biét trong linh vuc nay. Do do, ché phém duogc du dinh dé st dung
dudng miéng cod thé, chira, vi du, mot hodc nhiéu chét tao mau, tao ngot, tao huong vi

va/hodc chat bdo quan.

Theo mét phuong 4n, sang ché d& cap dén dugc phdm chira hop chit c¢6 cong thirc
(I), hoac mubi duge dung cua ng, va it nhét mét chét pha loang hoac chét mang dugc

dung, dé sir dung trong diéu tri.

Theo mdt phuong an, sang ché dé cip dén dugc phdm chira hop chit c6 cong thire
(I), hoic mudi dugc dung ciia nd, va it nht mot chit pha lodng hoic chit mang duoc
dung, dé su dung trong diéu tri bénh ung thu. Theo mdt phuong an, bénh ung thu da néu
dugc ch(_)ri tir nhém bao gém bénh ung thu truc trang, bénh u nguyén bao dém, bénh ung
thu da day, bénh ung thu budng trimg, u lympho té bao B 16n lan toa, bénh bach ciu cip
tinh dang lympho bao man tinh, bénh bach cau cép tinh dang tiy cép tinh, bénh ung thu
biéu mé té bao vay dau va cd, bénh ung thu v, bénh ung thu biéu mé té bao gan, bénh
ung thu phdi té bao nhé va bénh ung thu phdi khong phai té bao nhd. Theo mot phuong
an, bénh ung thu nay dugc chon tir nhém bao gdm bénh ung thu truc trang, bénh u
nguyén bao dém, bénh ung thu da day, bénh ung thu budng tring, u lympho té bao B 16n
lan toa, bénh bach ciu cép tinh dang lympho bio mén tinh, bénh ung thu biéu mé té bao
vay dau va c¢b va bénh ung thu phdi. Theo mot phuong an, bénh ung thu da néu 13 bénh

ung thu truc trang.
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Hop chat c¢6 cong thie (I) thong thudng s& duge st dung cho dong vat mau nong &
liéu don vi ndm trong khoang tir 2,5 dén SOOOmg/m2 dién tich co thé dong vat, hoac nam
trong khoang tir 0,05 dén 100 mg/kg, va didu nay thuong tao ra lidu ¢ hiéu qua diéu tri.
Dang liéu don vi nhu vién nén hodc vién nang s€ ludn chira hoat chét & lugng nam trong
khoang tir 0,1 dén 250mg. Liéu hang ngdy vé co ban s& thay dbi phu thudc vao vat chi
duoc diéu tri, con dudng stir dung cu thé, liéu phéap bat ky duoc déng s dung, va muc do
nghiém trong ctia bénh dang dugc diéu tri. Do d6, nhan vién y té dang didu tri cho ddi

tugng bi bénh cu thé bit ky c6 thé xac dinh lidu st dung t5i wu.
Vi du thwe hién sang ché

Céc phuong 4n khéc nhau dugc minh hoa bing cac vi du sau ddy. Sang ché khong

dugce hi€u 1a bi gidi han boi cac vi du nay.

Trix khi ¢6 quy dinh khac, cdc nguyén liéu ban dau 1a c6 ban sin. Tat ci cac dung
moi va cac chat phan tmg thuong mai 1a & cap d6 phong thir nghiém va st dung nhu da

nhan.Trong qué trinh diéu ché cac vi du, thong thudng:

(i) cac hoat dong dugc thuc hién & nhiét dd phong (rt), tirc 13 nim trong khoang tir
17°C dén 25°C va trong diéu kién khi tro nhu N, hodc Ar trir khi ¢6 quy dinh khéc;

(ii) thong thuomg, qué trinh phan ng dugc ké tiép bang sic ky 16p m()ng (TLC)
va/hoic sic ky 1ong hidu ning cao phéan tich (HPLC hodc UPLC) thudong duoc ghép cédp
phép do khdi phd (LCMS). Thoi gian phan tmg dugce dua ra khong nhat thiét phai dat
dugc t6i thiéu;

(iii) khi can, cac dung dich hitu co dugc 1am kho trén MgSO,4 hoac Na,SO,4 khan ,
cac quy trinh xir Iy dugc thuc hién bang cach sir dung cac k§ thuit phén phan tach pha
truyén thdng hodc bing cach st dung SCX nhu duge md ta trong (xiii), cdc qua trnh bay
hoi duoc thuc hién bing quy trinh bay hoi quay trong chan khong hoic trong thiét bi
Genevac HT-4 / EZ-2 hodc Biotage V10;

(iv) hiéu suat, khi cd, khong can dat dugc toi da, va khi can, cac phan g dugc

13p lai néu yéu ciu lugng san phdm phéan Gng 16n;

(v) théng thudng, cic chu tao cua céc san phdm cudi c6 cong thue (I) dugce xac
nhén bing cong huéng tir hat nhan (NMR) va/hodic cac k§ thuat khbi phd; dit liéu khdi
phd tia dién thu dugc bang cach sir dung UPLC Waters Acquity két hop véi phép do khéi
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phd mach bdn cuc don Waters thu duge ca dit lidu ion duong va am, va nhin chung, chi
cac ion lién quan dén cau tric gbc duoc béo céo; cac gia tri nhdy hoa hoc NMR proton
dugc do trén thang delta bang cach sir dung may do phd Bruker AV500 hoat dong &
truong luc 500 MHZ, Bruker AV400 hoat dong & 400 MHz hodc Bruker AV300 hoat
dong & 300 MHz. Trir khi ¢6 quy dinh khac, phd NMR thu dugc & 500 MHz trong d6-
dimetylsulfoxit. Cac tur viét tat sau day duoc st dung: s, vach don; d, vach doi; t, vach ba;
q, vach bén; m, da vach; br, phé rong; qn, vach nam; (vi) Trur khi c6 quy dinh khac, cac
hop chit chira nguyén tir cacbon vd/hodc luu huynh phén tach ddng phan quang hoc
khéng duoc phan giai;

(vii) Hop chét trung gian khong can phai tinh ché hoan toan nhung céc ciu tric va “
do tinh khiét ciia chiing dugc danh gia bang phép phan tich TLC, HPLC/UPLC phan tich,
va/hodc NMR va/hoic phép do khéi phé;

(viii) trr khi cé quy dinh khéc, sdc ky c6t nhanh (fcc) duge thuc hién trén silic
dioxit Merck Kieselgel (Art. 9385) hodc trén silic dioxit pha ddo (Fluka silica gel 90 C18)
hoidc trén cac 6ng Silicycle (silic dioxit 40-63um, khdi lugng tir 4 d&n 330 g) hodc trén
cac 6ng phan giai Grace (4 - 120 g) hoic trén cac cot RediSep Rf 1,5 Flash hoic trén cac
cot Gold Flash hiéu niing cao RediSep Rf (khéi lugng 150 - 415 g) hoic trén cac cot pha
dao RediSep Rf Gold C18 (silic dioxit 20 - 40um) tha cong hodc tuy dong bang cach sir
dung hé théng Isco CombiFlash Companion hoic hé théng twong tur;

(ix) HPLC pha dao diéu ché (RP HPLC) dugc thuc hién trén silic dioxit pha déo
C18 thuong str dung cot Waters XSelect CSH C18 (silic dioxit Sum, duong kinh 30 mm,
chidu dai 100 mm) sir dung hdn hop phén cuc thip 1am chét ria giai, vi du [chira 0,1%
axit formic hodc 0,3-5% amoni hydroxit nuéc (d=0,91)] lam dung m6i A va axetonitril
lam dung mo6i B; quy trinh thong thuong sé& 1a nhu sau: gradien dung méi trong 10-20
phtt, & 40-50mL trén phiit, tir hdn hop 95:5 clia cac dung mdi A va B tuong tng dén hdn
hop 5:95 ctia cac dung méi A va B (hoic ti 16 thay ddi thich hop).

(x) Cac phuong phap UPLC phan tich sau day dugc str dung; nhin chung, silic
dioxit C18 pha d4o dugc sir dung vé6i tbc do dong chay 1a 1 mL/phat va phat hién bang
phép do khdi phd dién tir va bang do hip thu UV ghi khoang budc séng 220-320 nm.
UPLC phén tich dugc thuc hién trén silic dioxit pha ddo CSH C18, str dung cdt Waters
XSelect CSH C18 véi kich thuée 2, 1_ X 50mm va c& hat 1,7 micron). Phén tich gradien
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duoc thuc hién biang cach st dung cac hdn hop phan cuc thip 1am chét rira giai, vi du hdn
hop phan cuc thip ciia nude (chira 0,1% axit formic hodc 0,1% amoniac) 1am dung moéi
A va axetonitril lam dung m6i B. Phuong phap UPLC phén tich 2 phit thong thuong sé&
stt dung gradien dung méi trong 1,3 phut, & xAp xi 1 mL trén phut, tir hdn hop 97:3 cla

céc dung moi A va B tuong tmg dén hdn hop 3:97 clia cac dung méi A va B.

(xi) Khi cac hop chit cu thé thu duoc 13 mubi bd sung axit, vi du mudi mono-
hydroclorua hoic mudi di-hydroclorua, ddng phén 14p thé cia mubi ndy dugc dua trén sb
lugng va ban chét cia cac nhém bazo trong hop chét nay, ddng phan 14p thé chinh x4c

ctia mudi nay thudong khong duge xac dinh, vi du bang di liéu phan tich nguyén t&

(xii) Khi cac phan tng dé cap dén viéc sir dung vi séng, mot trong nhiing 10 phan
ung vi song sau ddy dugc st dung: Biotage Initiator, Personal Chemistry Emrys

Optimizer, Personal Chemistry Smithcreator hoic CEM Explorer;

(xiii) C4c hop chit dugc tinh ché bang sic ky trao dbi cation manh (SCX) st dung
cac cOt Isolute SPE nhanh SCX-2 hodc SCX-3 (International Sorbent Technology
Limited, Mid Glamorgan, UK);

(xiv) cac phuong phdp HPLC phén tach ddng phan quang hoc diéu ché sau day
dugc thuc hién béng cach st dung Gilson GX-281 HPLC va DAICEL CHIRALPAK IC
(2 x 25cm,5um) hoic. DAICEL CHIRALPAK IF (2 x 25c¢m,5um); thong thuong téc do
dong chay trong khoang 10-350mL/phut va phat hién bang do hp thu UV & budc song
thong thuong 13 254nm. Nong d6 mau khoang 1-100mg/mL duoc sir dung trong hén hop
dung méi thich hop véi thé tich tiém Indm trong khoang 0,5-10mL va thoi gian chay nim
trong khoang 10-150 phit va nhiét d6 16 thuong nim trong khoang tir 25°C dén 35°C;

(xv) céc phuong phap HPLC phan tich déng phan quang hoc phén tich sau day
dugc thuc hién béng cach sir dung Shimadzu UFLC va Daicel CHIRALPAK IC-3 (50 x
4,6mm 3um) hodc Daicel CHIRALPAK IF-3 (50 x 4,6mm 3um); théng thuong téc do
dong chay 14 1 ml/phiit va phét hién bang cach sir dung d6 hip thu UV & bude song thong
thudng 13 254 nm. Nong d6 mau khoang 1mg/mL dugce st dung trong hdn hop dung méi
nhu EtOH véi thé tich tiém khoang 10uL va thoi gian chay nim trong khoang 10-60 phut
va nhiét do 10 thong thuong la 25-35°C;
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(xvi) cac phuong phap sic ky 16ng siéu t6i han phan tach dong phan quang hoc
diéu ché (SFC) sau ddy dugc st dung; thong thuong téc do dong chay 1a khoang
70mL/phit va phét hién bang d hap thu UV & bude séng théng thuong 13 254 nm. Nong
d6 miu khoang 100mg/mL dugc st dung trong hdn hop dung mdi nhu MeOH véi thé
tich tiém khoang 0,5 ml va thoi gian chay nam trong khoang 10-150 phut va nhiét do 10
thong thuong 1a 25-35°C;

(xvii) nhin chung cac hop chit Vi du va cac hop chit trung gian duoc dat tén sir
dung Tén ACD, “Structure to Name” 1a by phén cua ChemDraw Ultra (CambridgeSoft),
Biovia Draw 2016 hoac Open Eye OEChem 2.0.2;

(xviii) Ngoai céc tir viet tat dugc dé cép & trén, cac tir viét tat sau day cling duoc

s dung:
DMF N,N-dimetylformamit DMA N,N-dimetylaxetamit
DCM diclometan THF tetrahydrofuran
conc. dac m/z (cac) dinh khéi phd
TBAF | tetra n-butylamoni florua | NMP 1-metylpyrrolidin-2-on
EtOAc etyl axetat DIPEA N,N-diisopropyletylamin
DME 1,2-dimetoxyetan MeOH metanol
MeCN axetonitril TBAB tetra n-butylamoni bromua
Et20 dietyl ete DBU 1,8-diazabixyclo[5,4,0Jundec-7-en
Ac20 axetic anhydrit DMAP 4-dimetylaminopyridin
h (cac) gio EtOH etanol
MTBE metyl tert-butyl ete Sat. bdo hoa
rt Nhiét 46 phong fce sdc ky ¢4t nhanh

Hop chit trung gian 1: (E)-N,N-dimetyl-N’-(4-metyl-5-nitropyridin-2-

yl)formimidamit

|
N N
\/@(%/\
N
O,N Z

1,1-dimetoxy-N,N-dimetylmetanamin (26,0mL, 196mmol) dugc bd sung vao 4-
metyl-5-nitropyridin-2-amin (10,0g, 65,3mmol) trong toluen (100mL) & nhi¢t d§ phong.
Hbn hop phéan g dugc gia nhiét & nhiét do hdi luu trong 2 gior va hdn hop phan g nay
dugc dé ngudi dén nhiét do phong. Hon hop phan tmg dugc cd dé thu duge hop chit
mong muén (13,5g, 99%) dudi dang chit rin mau vang; "H NMR (400 MHz, DMSO)
2,53 (34, d), 3,06 (3H, d), 3,17 (3H, s), 6,79 - 6,84 (1H, m), 8,69 (1H, s), 8,88 (1H, s);
m/z MH" 209.
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Hop chit trung gian 2: (E)-N-hydroxy-N’-(4-metyl-5-nitropyridin-2-

yl)formimidamit

Hydroxylamin hydroclorua (9,01g, 130mmol) dugc bd sung vao (E)-N,N-dimetyl-
N’-(4-metyl-5-nitropyridin-2-yl)formimidamit (13,5g, 64,8mmol) trong MeOH (100mL)
& nhiét d6 phong. Hén hop phan tmg duoc gia nhiét & nhiét do hdi luu trong 1 gid va sau
d6 dugc dé ngudi dén nhiét do phong. Hon hop phan tmg nay dugc chia phin gifta
EtOAc (200mL) va nuée (100mL). Lép hitu co duge phan tach va rira bang nuée mudi
bao hoa (50mL), chay qua gidy loc phan tach pha va ¢b dé thu dugc hop chat mong muén
(11,9g, 94%) duéi dang chit rin mau vang; 'H NMR (400 MHz, DMSO) 2,52 (3H, s),
7,06 (14, s), 7,89 (1H, d), 8,89 (1H, s), 10,10 (1H, d), 10,53 (1H, s); m/z MH" 197.

Hop chit trung gian 3: 7-metyl-6-nitro-[1,2,4]triazolo[1,5-a]pyridin

N
oznpiN/>

2,2,2-trifloroaxetic anhydrit (10,1 mL, 72,8mmol) duoc bd sung vao (E)-N-
hydroxy—N’—(4-mety1—S—nitropyridin-Z-yl)formimidamit (11,9g, 60,7mmol) trong THF
(100mL) & nhiét d6 0°C. Hdn hop phan tmg nay duoc khudy & nhiét d6 phong trong 18
gio va sau d6 duge co. Hon hop tho thu duge duge tinh ché bang phuong phép sic ky cot
nhanh, rira giai bang EtOAc 0-100% trong heptan, dé thu dugc chit rin mau cam nhat c6
tap chit. Chét rén nay duoc tai két tinh tir heptan:EtOAc, loc va 1am kho trong diéu kién
chan khong, sau d6 dugc thu trong EtOAc (100mL), rira bang dung dich nuge HCI1 0,1M
(50mL), nu6c (50mL) va nuéec mudi bio hoa (50mL). Lép hitu co dugc cho chay qua
gidy loc phan tach pha va cb trong diéu kién chin khong d& thu dugc hop chit mong
muén (3,42g, 32%); 'H NMR (400 MHz, DMSO) 2,67 (3H, s), 7,88 - 8,01 (1H, m), 8,73
(1H, s), 9,97 (1H, s); m/z MH" 179.

Hop chét trung gian 4: 7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-amin
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Pd/C (10%, hd trg 4m) (0,409g, 3,84mmol) duoc bd sung vao 7-metyl-6-nitro-
[1,2,4]triazolo[1,5-a]pyridin (3,42g, 19,2mmol) va amoni focmat (6,05g, 96,0mmol)
trong etanol (150mL) & nhiét &6 phong. Hon hop phan tmg duoc gia nhiét & nhiét d6 hdi
Iru trong 2 gid. Hon hop phan tmg duge dé ngudi dén nhiét d6 phong, loc va cb dé thu
dugc hop chit mong mubn (2,60g, 91%) dudi dang chit rin mau nau nhat; "H NMR (400
MHz, DMSO) 2,26 (3H, s), 5,00 (2H, s), 7,47 (1H, s), 8,10 (2H, d).

Hop chét trung gian 5: 2,7-dimetyl-6-nitro-[1,2,4]triazolo[ 1,5-a]pyridin

Hon hgp chita 2-clo-4-metyl-5-nitropyridin (1499mg, 8,68mmol), 5-metyl-1,3,4-
thiadiazol-2-amin (500mg, 4,34mmol) va N-etyl-N-isopropylpropan-2-amin (1,51 mL,
8,68mmol) trong toluen (5SmL) dugc dit trong 6ng kin va gia nhiét & nhiét d6 140°C
trong 2 ngay. Hon hop phan tmg dugc dé ngudi dén nhiét d6 phong va cb trong didu kién
chan khong. Nguyén lidu tho dugce tinh ché bang phuong phap sic ky cot nhanh, gradien
rira giai tir 0 d&&n 100% EtOAc trong heptan dé thu dugc hop chit mong muén (27 Smg,
33%); '"H NMR (400 MHz, DMSO) 2,51 (3H, s), 2,64 (3H, s), 7,78 (1H, s), 9,83 (1H, s);
m/z MH" 193.

Hop chat trung gian 6: 2,7-dimetyl-[1,2,4]triazolo[1,5-a]pyridin-6-amin

—
/>_
HON S SN

Nuée (2,32mL) dugc bd sung vao hdn hop duge khudy chira 2,7-dimetyl-6-nitro-
[1,2,4]triazolo[1,5-a]pyridin (312mg, 1,62mmol), sit (544mg, 9,74mmol) va amoniac
hydroclorua (60,8mg, 1,14mmol) trong EtOH (13,9mL) va hén dich dic thu duoc duoc
gia nhiét dén nhiét d6 90°C trong 2 gid. Hén hop da dugc lam ngudi dugc nap 1én cot
SCX 10g, rira bing MeOH, sau d6 rira giai bang NH;1M /MeOH dé thu dugc hop chét
thd. Hop chét thd nay dugc tinh ché bing phuong phap sic ky cot nhanh, gradien rira giai
tir 0 dén 5% MeOH trong DCM, & thu duoc hop chit mong muén (108mg, 41%) dudi
dang chét ran mau vang nhat; "H NMR (400 MHz, DMSO) 2,24 (3H, s), 2,35 (3H, s),
4,90 (2H, s), 7,33 (1H, s), 8,00 (1H, s); m/z MH" 163.
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Hop chit trung gian 7: (lr41)-4-((tert-butyldimetylsilyl)oxy)xyclohexanamin
(trans-4- {[ dimetyl(2-metyl-2-propanyl)silyl]Joxy} xyclohexanamin)

Imidazol (29,6g, 434mmol) dugc bd sung vio (trans)-4-aminoxyclohexanol (20g,
174mmol), trong DCM (200mL). TBDMS-CI (39,3g, 260mmol) duge bd sung timg phin
va hdn hop phan tmg dugc khudy & nhiét d6 phong trong 18 gio. Hén hop phan ung duoc
lam bay hoi dén kho va hoa tan lai trong EtOAc (200mL) va rira lién tuc bing nudc
(100mL), dung dich nuéc NaOH 2M (IOOm_L), nudc (100mL) va nu’c’rc. mudi bio hoa
(100mL). Lép hitu co dugc 1am khé trén MgSOg, loc va dung modi dugc loai b trong
diéu kién chan khong. Hop chét thé ndy duoc tinh ché bang phuong phap sic ky cot
nhanh, gradien rira giai tir 0 dén 10% metanolic amoniac 1M trong DCM, dé thu duoc
hop chit mong muén (30g, 75%) dudi dang ddu mau vang thim; "H NMR (500 MHz,
CDCl;) 0,05 (6H, s), 0,88 (9H, s), 1,05 - 1,22 (2H, m), 1,26 - 1,43 (2H, m), 1,44 - 1,76
(1H, brs) 1,76 - 1,81 (4H, m), 1,82 - 2,29 (1H, br s), 2,67 (1H, tt), 3,51 - 3,63 (1H, m).

Hop chit trung gian 8: N-((1r,4r)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)-2-
clo-5-nitropyrimidin-4-amin (2-clo-N-(trans-4- {[ dimetyl(2-metyl-2-
propanyl)silyl]oxy} xyclohexyl)-5-nitro-4-pyrimidinamin)

2,4-diclo-5-nitropyrimidin (20g, 103mmol), dugc hda tan trong DCM (400mL),
dugc 1am lanh dén nhiét d6 -78°C. DIPEA (35,9 mL, 206mmol) dugc bd sung vao, sau
d6 bd sung timg giot (1r,4r)-4-((tert-butyldimetylsilyl)oxy)xyclohexanamin (23,7g,
103mmol), dugc hoa tan trong DCM (50mL). Hdn hop phan tmg duoc khudy & nhiét do -
78°C trong 30 phut sau d6 & nhiét 6 phong trong 18 gid. Hon hop phan tmg dugc rira
lién tiép bang nuéc (200mL) va nude mudi bio hoa (200mL). Lép hitu co duge loc qua
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gidy loc phén tach pha va dung méi dwoc loai bo trong diéu kién chan khéng va phan cén
dugc nghién trong EtOAc:heptan (~1:1) va chét rin thu duoc duoc loc ra va lam kho dé
thu dugc hop chit mong muébn (32,0g, 80%) dudi dang chat rdn mau vang nhat; '"H NMR
(500 MHz, CDCly) 0,07 (6H, s), 0,90 (9H, s), 1,36 - 1,48 (2H, m), 1,49 - 1,6 (2H, m),
1,84 - 1,96 (2H, m), 2,06 - 2,19 (2H, m), 3,70 (1H, td), 4,17 - 4,3 (1H, m), 8,30 (1H, d),
9,03 (1H, s); m/z MH+ 387.

Hop chéit trung gian 9: N4-((1r,4r)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)-2-
clopyrimidin-4,5-diamin (2-clo-N~4~-(trans-4- {[ dimetyl(2-metyl-2-
propanyl)silylJoxy} xyclohexyl)-4,5-pyrimidindiamin)

Cl )NI\/NXN H

(6]
~si”
PN

Platin (10% trén cacbon) (0,207g, 1,06mmol) dugc bd sung vao N-((1r,4r)-4-

NH,

((tert-butyldimetylsilyl)oxy)xyclohexyl)-2-clo-5-nitropyrimidin-4-amin (8,20g,
21,2mmol) trong EtOAc (100mL) & nhiét do phong trong nito. Hdn hop phan tmg dugc
duogc suc khi hydro va khudy & nhiét d6 phong trong 18 gid. Hén hop phéan tmg duoc loc,
rira bang EtOAé va dung méi dugc loai bo trong diéu kién chan khong dé thu duoc hop
chit mong mubn (7,40g, 98%); '"H NMR (500 MHz, CDCl;) 0,05 (6H, d), 0,89 (9H, d),
1,2 - 1,32 (2H, m), 1,51 (2H, tdd), 1,87 (2H, dd), 2,06 - 2,15 (2H, m), 2,91 (2H, br s),
3,63 (1H, ddd), 3,99 (1H, dtd), 4,90 (1H, d), 7,59 (1H, s); m/z MH+ 357.

Hop chét trung gian 10: 9-((1r,4r)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)-2-
clo-7,9-dihydro-8H-purin-8-on (2-clo-9-(trans-4- {[dimetyl(2-metyl-2-
propanyl)silyl]oxy} xyclohexyl)-7,9-dihydro-8H-purin-8-on)
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N4-((1r,4r)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)-2-clopyrimidin-4,5-diamin
(21,8g, 61,1mmol) dugc dit trong binh trong EtOAc (400mL) & nhiét 46 phong. Di(1H-
imidazol-1-yl)metanon (15,84g, 97,71mmol) duoc bb sung vao va hdn hop phan tng
duoc khudy ¢ nhiét o 70°C trong 2 gid. Dung méi (khoang mét nira) dwgce loai bo trong
diéu kién chan khong va dung dich duoc 1am ngudi trén nudc da trong 30 phut. Chéit rén
thu duoc dugc loc ra va lam kho dé thu dugc hop chit mong mubn (10,2g, 44%) dudi
dang chét rin mau nau nhat; "H NMR (500 MHz, CDCl;) 0,09 (6H, s), 0,90 (9H, s), 1,45
- 1,56 (2H, m), 1,81 (2H, d), 2,01 (2H, d), 2,45 (2H, qd), 3,75 (1H, ddd), 4,35 (1H, tt),
8,10 (1H, s) NH khong duoc quan sat thiy; m/z MH' 383.

Hop chit trung gian 11: 9-((1r,4r)-4-(tert-butyldimetylsilyloxy)xyclohexyl)-2-clo-
7-metyl-7H-purin-8(9H)-on (2-clo-9-(trans-4- {[dimetyl(2-metyl-2-
propanyl)silyl]oxy} xyclohexyl)-7-metyl-7,9-dihydro-8H-purin-8-on)

/
N
N7 X
|t =0
CIJ\N/ N

Natri hydrit (60%) (2,26g, 56,4mmol) dugc bd sung theo phan 9-((1r,4r)-4-((tert-
butyldimetylsilyl)oxy)xyclohexyl)-2-clo-7,9-dihydro-8H-purin-8-on (14,4g, 37,6mmol)
trong DMF (150mL) & nhiét ¢ phong. Hon hop phan ung duoc khudy trong 30 pht,
dugc lam ngudi trén nudc da va sau d6 iodometan (3,92 mL, 62,7mmol) duoc bd sung
timg giot vao. Hon hop phan tmg dugc khudy & nhiét d6 phong trong 1 gio. Hon hop
phan tmg dugc pha lodng bing EtOAc (500mL), va rira lién tiép bang nudce (3 x 200mL)
va nuée mudi bio hoa (200mL). Lép hitu co dwoc loc qua gidy loc phan tach pha va dung
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mdi duge loai bo trong diéu kién chan khong @ thu dugc hop chit mong mubn (10,4g,
67%) dudi dang chat rin mau nau nhat; 'H NMR (500 MHz, CDCl3) 0,09 (6H, s), 0,90
(9H, s), 1,44 - 1,54 (2H, m), 1,78 (2H, d), 1,99 (2H, d), 2,43 (2H, qd), 3,43 (3H, s), 3,74
(1H, ddd), 4,36 (1H, tt), 7,98 (1H, s); m/z MH" 397.

Hop chét trung gian 12: 9-((1r,4r)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)-7-
metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on
(9-(trans-4- {[tert-butyl(dimetyl)silylJoxy} xyclohexyl)-7-metyl-2-[(7-
metyl[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino]-7,9-dihydro-8H-purin-8-on)

. /
N N
S N7~
(L L=
N-T >SN >NFN
H <
;\

O .sj

A

Xesi cacbonat (328mg, 1,0lmmol) dugc bd sung vao 9-((1r,4r)-4-(tert-
butyldimetylsilyloxy)xyclohexyl)-2-clo-7-metyl-7H-purin-8(9H)-on (200mg, 0,50mmol)
va 7-mety1—[1,2,4]t1iazolo[1,5—a]pyridin—6-amin (112mg, 0,76mmol) trong 1,4-dioxan
(4mL). Phan tmg duoc khir khi va Brettphos precat G3 (45,7mg, 0,05mmol) duoc bd
sung. Hon hop phan tng duge khudy & nhiét d6 100°C trong 18 gio. Phan tmg dugc ding
& mirc bién ddi khoang 60%. B sung thém 10% chét xuc tac va khudy & nhiét 46 100°C
trong 2 gid. Hén hop phan tmg dugc 1am ngudi dén nhiét d6 phong, dugc pha lodng bing
EtOAc (10mL), loc va ¢b dén kho. Hop chét thd nay duoc tinh ché bﬁng phuong phép sic
ky cOt nhanh, gradien rira giai tir 0 dén 10% MeOH trong DCM, d& thu dugc hop chét

mong mubn (190mg, 74%) dudi dang chét rin mau nau; m/z MH+ 509.

Vi du 1: 9-((1r,4r)-4-hydroxyxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on

/
N N N

AN
—O0
SN e "
H B

<
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Axit hydrocloric dic (0,011 mL, 0,37mmol) dugc bd sung vao 9-((1r,4r)-4-((tert-
butyldimetylsilyl)oxy)xyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-
yl)amino)-7,9-dihydro-8H-purin-8-on (190mg, 0,37mmol) trong EtOH (SmL) & nhiét d6
phong. Hn hop phan tmg duoc khudy & nhiét ¢ hdi luu trong 1 gid, sau d6 dwoge tinh
ché bang HPLC pha dao didu ché. Hop chét chua tinh ché thu dugc duoc nghién nho
trong MeCN, loc va lam khé dé thu dugc hop chit mohg mubn (55mg, 37%) duéi dang
chét rdn mau tring nhat; "H NMR (500 MHz, DMSO) 1,17 - 1,34 (2H, m), 1,68 (2H, d),
1,90 (2H, d), 2,21 - 2,33 (2H, m), 2,39 (3H, d), 3,28 (3H, s), 3,35 - 3,46 (1H, m), 4,11
(1H, ddt), 4,61 (1H, d), 7,63 - 7,71 (1H, m), 8,08 (1H, s), 8,36 (1H, s), 8,61 (1H, s), 9,15
(1H, s); m/z MH+ 395. A

Hop chét trung gian 13: etyl 2-clo-4-[(cis-4-hydroxyxyclohexyl)amino]pyrimidin-
5-carboxylat

(0]

|
N 0"
I
cl->NZN

3

OH

Kali cacbonat (78g, 565mmol) duoc bd sung vao etyl 2,4-diclopyrimidin-5-
carboxylat (50,0g, 226mmol) va cis-4-aminoxyclohexanol hydroclorua (34,3g, 226mmol)
trong axetonitril (700mL) & nhiét do phong trong khoéng khi. Hon hop phan tng dugc
khudy & nhiét d6 phong trong 16 gio. Hn hop duogc loc qua dém Celite. Chét loc dugce
co trong diéu kién 4p sut giam. Chét két tia dugc thu nhdn bing cach loc, rira bang
MeCN (100mL) va lam khd trong diéu kién chan khong dé thu dugc hop chit mong
mudn (41,0g, 61%) dudi dang chit rin mau tring; '"H NMR (400 MHz, DMSO) 1,32
(3H, t), 1,42 - 1,58 (2H, m), 1,60 - 1,75 (6H, m), 3,66 (1H, d), 4,06 (1H, dd), 4,33 (2H,
q), 4,57 (1H, d), 8,46 (1H, d), 8,63 (1H, s); m/z MH+ 300.

Hop chit trung gian 14: Axit 2-clo-4-[(cis-4-hydroxyxyclohexyl)amino]pyrimidin-

5-carboxylic
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LiOH (9,75g, 407mmol) dugc bd sung vao etyl 2-clo-4-[(cis-4-
hydroxyxyclohexyl)amino]pyrimidin-5-carboxylat (61,0g, 204mmol) trong THF
(400mL) va nuéc (400mL) & nhiét 4o phong trong khong khi. Hon hop phan tng duoc
khudy & nhiét 6 phong trong 16 gid. Hh duge cd trong diéu kién 4p sudt giam va diéu
chinh dén pH=2 bing 2 M HCI nué6c. Chét két tiia duoc thu nhan biang cach loc, rira bang
nuGe (SOOmL) va lam khd trong diéu kién chan khéng dé thu duoc hop chit mong mudn
(52g, 94%) duéi dang chit rin mau tring; 'H NMR (400 MHz, DMSO) 1,51 (2H, d),
1,58 - 1,75 (6H, m), 3,63 - 3,69 (1H, m), 4,00 - 4,07 (1H, m), 4,56 (1H, s), 8,59 (1H, s),
8,69 (1H, d), 13,82 (1H, s); m/z MH+ 272.

Hop chét trung gian 15: 2-clo-9-((1s,4s)-4-hydroxyxyclohexyl)-7,9-dihydro-8H-

purin-8-on

Trietylamin (28,2 mL, 202mmol) duoc bd sung vao axit 2-clo-4-[(cis-4-
hydroxyxyclohexyl)amino]pyrimidin-5-carboxylic (55,0g, 202mmol) trong axetonitril
(550mL) & nhiét & phong trong khong khi. Hdn hop phan tmg dugc khudy & nhiét do
phong trong 15 phit. DPPA (55,7g, 202mmol) dugc bd sung. Hén hop phan tGng duoc
khudy & nhiét do phong trong 30 phut va sau d6 & nhiét do 90°C trong 6 gid. Hon hop
phan tng dugc rét vao nuée (4L). Chét két tia dugc thu nhan bang cach loc, rira bing
nuée (1L) va 1am kho trong didu kién chan khéng dé thu dugc hop chit mong mudn

(34,9g, 64%) dudi dang chat rdn mau tring; m/z MH+ 269.
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Hop chit trung gian 16: 2-clo-9-((1s,4s)-4-hydroxyxyclohexyl)-7-metyl-7,9-
dihydro-8H-purin-8-on

/
N
N
KI »=0
Cl)\N/ N

3

OH

Todometan (31,7g, 223mmol) duoc bd sung vao 2-clo-9-((1s,4s)-4-
hydroxyxyclohexyl)-7,9-dihydro-8H-purin-8-on  (30,0g, 112mmol), NaOH (223g,
558mmol) trong THF (300mL) va nuée (150mL) & nhiét 46 phong. Hon hop phan tng
dugc khudy & nhiét d6 phong trong 16 gid. Hon hop phan ung duge ¢ trong diéu kién
chan khéng. Chét két tha dugc thu nhin béng cach loc, rnra béng nudc (250mL) va lam
kho trong diéu kién chan khong dé thu dugc hop chit mong mudn (24,0g, 76%) dudi
dang chit rdn mau tring; "H NMR (400 MHz, DMSO) 1,43 - 1,61 (4H, m), 1,79 (2H, d),
2,54 - 2,68 (2H, m), 3,34 (3H, s), 3,87 (1H, s), 4,15 - 4,21 (1H, m), 4,46 (1H, d), 8,34
(1H, s); m/z MH+ 283, |

Vi du 2: 9-((1s,4s)-4-hydroxyxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on

/
S GHN
NN~ N/lN/ N
H

Q

OH

Brettphos precat G3 (64,1mg, 0,07mmol) dugc bd sung vao 2-clo-9-((1s,4s)-4-
hydroxyxyclohexyl)-7-metyl-7,9-dihydro-8H-purin-8-on (100mg, 0,35mmol), 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (62,9mg, 0,42mmol) va xesi cacbonat (230mg,
0,71mmol) trong 1,4-dioxan (3mL) trong nito. Hon hop phéan tmg dugc khudy & nhiét do
100°C trong 16 gid. Hop chét thd nay dugc tinh ché bang HPLC diéu ché d thu duoc
hop chét mong mudn (102mg, 73%) dudi dang chét rin mau tring; 'H NMR (400 MHz,
DMSO) 1,41 - 1,57 (4H, m), 1,74 - 1,85 (2H, m), 2,39 (3H, s), 2,58 - 2,74 (2H, m), 3,29
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(3H, s), 3,84 - 3,91 (1H, m), 4,11 - 4,24 (1H, m), 4,34 (1H, d), 7,69 (1H, s), 8,05 (1H, s),
8,37 (1H, s), 8,61 (1H, s), 9,13 (1H, s); m/z MH+ 395.

Hop chét trung gian 17: etyl 2-clo-4-((tetrahydro-2H-pyran-4-yl)amino)pyrimidin-
5-carboxylat
0

|
N 0

|
CIJ\N NH

)

(o]

Kali cacbonat (62,5g, 452mmol) duoc bd sung vio etyl 2,4-&iclopyrimidin—5-
carboxylat (40g, 18lmmol) va tetrahyd1‘o-2H-pyran—4-émin hydroclorua (24,9g,
181mmol) trong axetonitril (1000mL). Hdn hop phan g duoc khudy & nhiét d6 phong
trong 16 gio. Chét két tia dugc thu nhan bang cach loc, rira bang THF (750mL) va cac
16p hitu co duge loai bod trong diéu kién 4p suét giam. Hop chét thd nay dugc tinh ché
bang phuong phap sic ky cot nhanh, gradien rira giai tir 0 dén 2% THF trong DCM, dé
thu dugc hgp chét mong mubn (37,7g, 73%) dudi dang chét rin mau vang nhat; "H NMR
(400 MHz, DMSO) 1,32 (3H, t), 1,54 - 1,63 (2H, m), 1,85 - 1,89 (2H, m), 3,46 (2H, td),
3,85 (2H, dt), 4,19 (1H, dtt), 4,31 (2H, q), 8,34 (1H, d), 8,64 (1H, s); m/z MH" 286.

Hop chit trung gian 18: Axit 2-clo-4-((tetrahydro-2H-pyran-4-
yl)amino)pyrimidin-5-carboxylic

Dung dich chira LiOH (13,1g, 547mmol) trong nuéc (800mL) duge bd sung vao
dung dich dugc khudy chira etyl 2-clo-4-((tetrahydro-2H-pyran-4-yl)amino)pyrimidin-5-
carboxylat (78,2g, 273mmol) trong THF (800mL). Hén hop phan tng dugc khudy &
nhiét do phong trong 3 gid. Cac 16p hiru co dugc loai bé trong didu kién 4p sudt giam.
Hon hop phan tmg dugc axit hoa bing dung dich nude HCI 2M. Chét két tha dugc thu
nhan bang cach loc, rira bing nudc (500mL) va lam khé trong didu kién chan khong dé
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thu dugc hop chit mong mudn (66,4g, 92%) dudi dang chét rin mau tréng;lH NMR (400
MHz, DMSO) 1,5 - 1,63 (2H, m), 1,85 - 1,95 (2H, m), 3,47 (2H, td), 3,85 (2H, dt), 4,08 -
4,26 (1H, m), 8,57 (1H, dd), 8,60 (1H, s), 13,76 (1H, s); m/z MH" 258.

Hop chit trung gian 19: 2-clo-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-

purin-8-on

cl jl\Nﬁ:}:O

Trietylamin (25,4g, 251mmol) duoc b sung vao axit 2-010-4;((tetrahydro-2H—
pyran-4-yl)amino)pyrimidin-5-carboxylic (64,8g, 251mmol) va DPPA (69,2g, 251mmol)
trong DMA (330mL). Hdn hop phéan tmg duoc khudy & nhiét do phong trong 1 gid, sau
d6 duogc khudy & 120°C trong 16 gid. Hon hop phan tmg dugc rét vao da (2L), chit két
tia dwoc thu nhan bang cach loc, rira bing nudc (400mL) va lam khé trong didu kién
chan khéng dé thu duoc hop chit mong mudn (44,8g, 70%) dudi dang chét rin mau
trang; "H NMR (400 MHz, DMSO) 1,66 - 1,70 (2H, m), 2,43 (2H, td), 3,45 (2H, 1), 3,97
(2H, dd), 4,42 (1H, tt), 8,14 (1H, s), 11,65 (1H, s); m/z MH" 255.

Hop chét trung gian 20: 2-clo-7-metyl-9-(tetrahydro-2H-pyran-4-y1)-7,9-dihydro-
8H-purin-8-on

/
UL

Dung dich chita NaOH (31,0g, 776mmol) trong nuéc (80mL) dugc bd sung vao
dung dich dugc khudy chira 2-clo-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8 H-purin-8-
on (39,5g, 155m1i101) va Mel (48,5 mL, 776mmol) trong THF (720mL). Hon hop phan
g duogc khudy & nhiét d6 phong trong 16 gio. Lép hitu co dugce loai bo trong didu kién
ap suat giam. H6n hop phan tmg dugc pha loing bang nude. Chét két tia duge thu nhan
bang cach loc, rira bing nude (300mL) va 1am khé trong didu kién chan khong dé thu

dugc hop chit mong muén (32,5g, 69%) dudi dang chit rin mau trang; "H NMR (400
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MHz, DMSO) 1,67-1,71 (2H, m), 2,39 - 2,48 (2H, m), 3,37 (3H, s), 3,46 (2H, td), 3,97
(2H, dd), 4,45 (1H, tt), 8,37 (1H, s); m/z MH" 269.

Vi du 3: 7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-
(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on

/
N N N

AN
§ | =0
\N/N = N/kN/ N
H

(0]

Xesi cacbonat (24,3g, 74,4mmol) duoc bd sung vao 2-clo-7-metyl-9-(tetrahydro-
2H-pyran-4-yl1)-7,9-dihydro-8H-purin-8-on ~ (10,0g, 37,2mmol) va  7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (5,51g, 37,2mmol) trong 1,4-dioxan (200mL).
Brettphos precat G3 (1,69g, 1,86mmol) duoc bd sung vao va hdn dich thu duoc dugc
khudy manh & nhiét 46 100°C trong 1 gid. B6 sung thém 1% chit xtic tc va khudy thém
trong 30 phit. Hén hop phan ung duoc 1am ngudi dén nhiét o phong, loc va chét rin
duoc rira bang 10% MeOH trong DCM (100mL). Chét loc dugc 1iy va dung méi duoc
loai b trong diéu kién chan khong. Hop chét thd thu duge duge tinh ché bang phuong
phap sic ky c6t nhanh, rira giai bang 0-10% MeOH trong DCM, sau d6 bang cach tai két
tinh tir MeOH va DCM @& thu duoc hop chit mong muébn (7,59g, 54%) du6i dang chit
ran mau kem; 'H NMR (400 MHz, DMSO) 1,63 - 1,72 (2H, m), 2,40 (3H, s), 2,52 - 2,58
(2H, m), 3,31 (3H, s), 3,42 (2H, t), 3,97 (2H, dd), 4,42 (1H, tt), 7,70 (1H, s), 8,08 (1H, s),
8,37 (1H, s), 8,65 (1H, s), 9,11 (1H, s); m/z MH" 381.

Dang A

Hop «chit cubi cung, 7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on, dugc phén tich bing
XRPD va DSC va tim thiy du6i dang tinh thé. XRPD ciia mau ctia nguyén liéu thu duoc
sinh ra miu nhiu xa nhu duoc thé hién trén Fig.l. 7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-
purin-8-on & dang A dic trung bai it nhét mot dinh & gia tri 26 1a 7,6° va 18,7°, nhu dugc
do bang cach sir dung birc xa CuKa. Mudi dinh 16 nhét cia XRPD dugc trinh bay trong
Bang A.
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Bang A: Mudi dinh XRPD r6 nhét cta 7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on & dang A

Géc 2-Theta (20) | Cuong do %
18,7 100
7.6 71,4
11,7 452
9,3 27,5
26,4 223
14,3 21,0
272 20,3
24,7 19,5
232 15,5
15,1 6,3

Vi du 4: 2-((2,7-dimetyl-[1,2.4]triazolo[1,5-a]pyridin-6-yl)amino)-7-metyl-9-
(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on

/
- N N

N\ AN
TR A A A
N~ = N N/\N
H
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Xesi cacbonat (388mg, 1,19mmol) dugc bd sung mét phan vao 2-clo-7-metyl-9-
(tetrahydro-2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on  (160mg, 0,60mmol) va 2,7-
dimetyl-[1,2,4]triazolo[1,5-a]pyridin-6-amin (97mg, 0,60mmol) trong 1,4-dioxan (5mL)
& nhiét d6 phong va khir khi bing cach xuc nito tir hdn hop trong 5 phut. Brettphos precat
G3 (54,0mg, 0,06mmol) dugc bd sung vao va phan tmg duoc gia nhiét & nhiét do 100°C
trong 2 gid. Hon hop duge pha lodng bang DCM va loc. Lép hitu co duge 1am bay hoi va
phin cén duoc tinh ché bang phuong phép séc ky cot nhanh, gradien rtra giai tir 0 dén 5%
MeOH trong DCM, sau d6 dugc nghién nho bang MeCN, dé thu dugc hop chit mong
muén (125mg, 53%) dudi dang chét rin mau kem; "H NMR (400 MHz, CDCL;) 1,69 -
1,79 (2H, m), 2,49 (3H, s), 2,58 (3H, s), 2,76 (2H, qd), 3,41 (3H, s), 3,55 (2H, t), 4,14
(2H, dd), 4,55 (14, tt), 6,60 (1H, s), 7,43 (1H, s), 7,87 (1H, s), 9,60 (1H, s); m/z MH"
395.

Hop chat trung gian 21: etyl 2-clo-4-((4-oxoxyclohexyl)amino)pyrimidin-5-

carboxylat
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DIPEA (8,38 mL, 48,0mmol) dugc bd sung timg giot vao etyl 2,4-diclopyrimidin-
5-carboxylat (8,84g, 40mmol) va 4-aminoxyclohexén—1—on hydroclorua (5,98¢g,
40,0mmol) trong axetonitril (200mL) & nhiét d6 0°C trong khoang thdi gian 2 phit. Hon
hop phan ung duge khudy & nhiét d6 phong trong 16 gid. Dung méi duge loai bé trong
didu kién 4p suit giam. Hop chét thé nay duogc tinh ché bing phuong phap sic ky cot
nhanh, rira gii bing 0 - 5% EtOAc trong DCM, dé thu duoc hop chit mong muén
(6,13g, 52%) dudi dang chit rin mau tring; '"H NMR (400 MHz, CDCL3) 1,41 (3H, t),
1,84 - 1,97 (2H, m), 2,28 - 2,41 (2H, m), 2,44 - 2,62 (4H, m), 4,38 (2H, q), 4,53 - 4,66
(1H, m), 8,55 (1H, d), 8,72 (1H, s); m/z MH" 298.

Hop chit trung gian 22: Axit 2-clo-4-((4-oxoxyclohexyl)amino)pyrimidin-5-

carboxylic

LiOH (0,981g, 41,0mmol) dugc bd sung mot phan vao etyl 2-clo-4-((4-
oxoxyclohexyl)amino)pyrimidin-5-carboxylat (6,10g, 20,5mmol) trong THF (50mL) va
nuée (50mL) & nhiét d6 0°C. Hén hop phan tmg dugc khudy & nhiét d6 phong trong 16
gid. Dung mdi hiru co duge loai bd trong didu kién ap sudt giam. Hon hop phan tng dugc
axit hoa béng 2M HCI nuéc. Chat két tha duge thu nhan b%lng cach loc, rira béng nudce
(20mL) va 1am khd trong diéu kién chan khong dé thu duoc hop chat mong mudn (3,50g,
63%) dudi dang chét rin mau tring, dugc sir dung ma khéng can tinh ché thém; '"H NMR
(400 MHz, DMSO) 1,79 - 1,93 (2H, m), 2,11 - 2,31 (4H, m), 2,50 - 2,63 (2H, m), 4,37 -
4,51 (1H, m), 8,60 (1H, s), 8,70 (1H, d), 13,90 (1H, s); m/z MH" 270.
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Hop chét trung gian 23: 2-clo-9-(4-oxoxyclohexyl)-7,9-dihydro-8H-purin-8-on

\
Q
Y

N
NH
N7 X
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Cl N

Diphenylphosphoryl azit (2,80mL, 13,0mmol) dugce bd sung mot phan vao axit 2-
clo-4-((4-oxoxyclohexyl)amino)pyrimidin-5-carboxylic (3,5g, 13,0mmol) va Et;N (1,81
mL, 13,0mmol) trong THF (70mL) & nhi€t d6 phong. Hbn hop phan tng dugc khudy &
80°C trong 16 gid. Dung mdi dugc loai bé trong didu kién 4p sudt giam. Hop chit thd
nay duge tinh ché bang phuong phap sic ky c6t nhanh, rira giai bang 0 - 40% EtOAc
trong DCM, dé thu duoc hop chét mong mubn (2,00g, 58%) dudi dang chit rin mau
trang; "H NMR (400 MHz, DMSO) 2,03 - 2,13 (2H, m), 2,25 - 2,36 (2H, m), 2,51 - 2,65
(2H, m), 2,65 - 2,77 (2H, m), 4,72 - 4,85 (1H, m), 8,15 (1H, s), 11,68 (1H, s); m/z MH"
267.

Hop chit trung gian 24: 2-clo-7-metyl-9-(4-oxoxyclohexyl)-7,9-dihydro-8H-
purin-8-on
0

N\
Qe
/
v
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NaH (0,420g, 10,5mmol) dugc bd sung theo phan vao 2-clo-9-(4-oxoxyclohexyl)-
7,9-dihydro-8H-purin-8-on (2,8g, 10,5mmol) trong DMF (50mL) & nhiét d6 0°C. Hén
hop phéan tmg dugc khudy & nhiét d6 phong trong 30 phit. Mel (1,97 mL, 31,5mmol)
dugc bb sung vao va hdn hop phan tmg duge khudy & nhiét d6 phong trong 16 giv. Hén
hop phan g duge rét vao nude (150mL) va chat két tia duoc thu nhan bing cach loc,
rira bang nude (50mL) va lam kho trong didu kién chan khong dé thu duoc hop chit
mong muén (1,80g, 61%) duédi dang chat rin mau tring, duoc sir dung ma khong can tinh
ché thém; '"H NMR (400 MHz, DMSO) 2,03 - 2,14 (2H, m), 2,26 - 2,36 (2H, m), 2,53 -

-68-



34877

2,65 (2H, m), 2,65 - 2,78 (2H, m), 3,37 (3H, s), 4,76 - 4,89 (1H, m), 8,38 (1H, s); m/z
MH" 281.

Hop chit trung gian 25: 2-clo-9-(4-hydroxyxyclohexyl)-7-metyl-7,9-dihydro-8H-

purin-8-on

N/
N7 X
L=
¢l >NTTN

Q

OH

NaBH, (121mg, 3,21mmol) duoc bb sung vao 2-clo-7-mety1¥9—(4—oxoxyclohexyl)—
7,9-dihydro-8H-purin-8-on (900mg, 3,2 1mmol) trong MeOH (1'5mL). Hdn hop phan tng
duoc khudy & nhiét do phong trong 4 gid. Hén hop phan tmg dwoc pha loing bang
EtOAc (100mL), va rira bang nude (100mL). Lép hitu co duge 1am kho trén Na,SO,, loc
va 1am bay hoi dé thu duoc hop chit mong mudn dudi dang hén hop chua biét cta ddng
phan cis va trans (800mg, 88%) dudi dang chét rin mau tring; "H NMR (chii yéu ddng
phén) (300 MHz, CDCl;) 0,83 - 0,90 (1H, m), 1,42 - 1,52 (2H, m), 1,78 - 1,87 (2H, m),
2,11 - 2,17 (2H, m), 2,41 - 2,58 (2H, m), 3,44 (3H, s), 3,78 - 3,87 (1H, m), 4,33 - 4,44
(1H, m), 8,02 (1H, s); m/z MH" 283. |

Hop chit trung gian 26: 2-clo-9-((1s,4s)-4-metoxyxyclohexyl)-7-metyl-7,9-
dihydro-8H-purin-8-on

N N/
L
cl N N

o _

NaH (113mg, 2,83mmol) dugc bd sung vao 2-clo-9-(4-hydroxyxyclohexyl)-7-
metyl-7,9-dihydro-8H-purin-8-on (800mg, 2,83mmol) trong THF (15mL) & nhiét d6 0°C.
Hon hop dugc khudy & nhiét d6 phong trong 1 gio. Mel (0,531 mL, 8,49mmol) duge bd
sung. Hon hop phan tmg duoc khudy & nhiét 6 phong trong 5 h. Hop chit thé nay dugc
tinh ché bang HPLC diéu ché dé thu duoc 2-clo-9-((1r,4r)-4-metoxyxyclohexyl)-7-metyl-
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7,9-dihydro-8H-purin-8-on (220mg, 26%) duéi dang chit rin mau tring va hop chét
mong mudn (60mg, 0,202mmol, 7%) duéi dang chét rin mau trang; '"H NMR (400 MHz,
DMSO) 1,46 - 1,59 (4H, m), 1,95 - 2,05 (2H, m), 2,37 - 2,48 (2H, m), 3,26 (3H, s), 3,35
(3H, s), 3,40 - 3,45 (1H, m), 4,22 (1H, tt), 8,34 (1H, s); m/z MH" 297.

Vi du 5: 9-((1s,4s)-4-metoxyxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on

Brettphos precat G3 (14mg, 0,02mmol) va 2-dixyclohexylphosphino-2’,6’-di-i-
propoxy-1,1’-biphenyl (7,9mg, 0,02mmol) dugc bd sung vao 2-clo-9-((1s,4s)-4-
metoxyxyclohexyl)-7-metyl-7,9-dihydro-8H-purin-8-on  (50mg, 0,17mmol), 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (25,0mg, 0,17mmol) va xesi cacbonat (110mg,
0,34mmol) trong 1,4-dioxan (2mL) trong nito. Hon hop phan tmg dugc khudy & nhiét do
100°C trong 4 gid. Hop chét tho nay dudc tinh ché bang HPLC diéu ché dé thu duoc hop
chat mong mudn (0,054g, 78%) duéi dang chit rdn mau tring; 'H NMR (400 MHz,
DMSO) 1,36 - 1,50 (4H, m), 1,90 - 1,99 (2H, m), 2,37 (3H, s), 2,38 - 2,50 (2H, m), 3,06
(3H, s), 3,29 (3H, s), 3,35 - 3,38 (1H, m), 4,10 - 4,23 (1H, m), 7,71 (1H, s), 8,07 (1H, s),
8,38 (1H, s), 8,66 (1H, s), 9,02 (1H, s); m/z MH" 409.

Hop chat trung gian 27: etyl 2-clo-4-((4-metoxyxyclohexyl)amino)pyrimidin-5-

carboxylat

DIPEA (3,24 mL, 18,58mmol) dugc bd sung vao etyl 2.4-diclopyrimidin-5-
carboxylat (3,42g, 15,5mmol) va 4-metoxyxyclohexan-1-amin (2,0g, 15,5mmol) trong
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axetonitril (80mL) & nhiét d6 0°C. Hon hop phan tng dugc khudy & nhiét d6 phong trong
16 gio. Dung mdi dugc loai bé trong diéu kién ap suét giam. Hop chét tho nay duoc tinh
ché bang phuong phép sic ky c6t nhanh, rira giai bing 0 - 5% EtOAc trong ete diu mo,
dé thu dugc hop chit mong mudn (3,60g, 74%) dudi dang chit rén mau tring; 'H NMR
(400 MHz, CDCl;) 1,26 - 1,50 (4H, m), 1,38 (3H, t), 2,02 - 2,18 (4H, m), 3,15 - 3,27 (1H,
m), 3,37 (3H, s), 4,04 - 4,18 (1H, m), 4,35 (2H, q), 8,34 (1H, d), 8,66 (1H, s); m/z MH"
314.

Hop chét trung gian 28: Axit 2-clo-4-((4-metoxyxyclohexyl)amino)pyrimidin-5-

N7~ OH
A~
Cl N NH

(0]

~

carboxylic

LiOH (0,549g, 22,95mmol) dugc bd sung vao etyl 2-clo-4-((4-
metoxyxyclohexyl)amino)pyrimidin-5-carboxylat (3,6g, 11,5mmol) trong THF (25mL)
va nudc (25mL) & nhiét d6 0°C. Hn hop phan tng duge khudy & nhiét d6 phong trong
16 git. Dung méi hitu co duge loai bé va hdn hop duoc axit héa bang 2 M HCI nude.
Chét két tia thu dugc duoc thu nhan béng cach loc, rira biang nuéc (20mL) va lam
khétrong chén khéng dé thu duge hop chat mong muén (3,10g, 95%) dudi dang chét rin
mau tring, dugc str dung ma khong cén tinh ché thém; '"H NMR (300 MHz, DMSO) 1,19
- 1,49 (4H, m), 1,91 - 2,04 (4H, m), 3,14 - 3,20 (1H, m), 3,25 (3H, s), 3,85 - 4,02 (1H,
m), 8,51 (1H, d), 8,59 (1H, s), 13,8 (1H, s); m/z MH" 286. |

Hop chit trung gian 29: 2-clo-9-(4-metoxyxyclohexyl)-7,9-dihydro-8H-purin-8-on

H
N
N
-
cl N N

o

(0]

-
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Diphenylphosphoryl azit (2,34 mL, 10,9mmol) dugc bd sung vio axit 2-clo-4-((4-
metoxyxyclohexyl)amino)pyrimidin-5-carboxylic (3,1g, 10,9mmol) va Et;N (1,51 mL,
10,9mmol) trong THF (50mL) & nhiét &6 phong. Hon hop phan tmg dugc khudy & 80°C
trong 16 gi. Hon hop phan tng dugc pha lodng bing nudc. Chit két tha dugc thu nhén
bing cach loc, rira bang nuée (150mL) va lam khé trong diéu kién chan khong dé thu
duoc hop chit mong mubn (2,50g, 82%) dudi dang chét rin méu'tréng, dugce st dung ma
khong cén tinh ché thém; '"H NMR (300 MHz, DMSO) 1,21 - 1,35 (2H, m), 1,79 (2H,
dd), 2,13 (2H, dd), 2,15 - 2,35 (2H, m), 3,15 - 3,25 (1H, m), 3,28 (3H, s), 4,09 - 4,26 (1H,
m), 8,13 (1H, s), 11,64 (1H, s); m/z MH" 283.

Hop chit trung gian 30: 2-clo-9-(4-metoxyxyclohexyl)-7-metyl-7,9-dihydro-8H-

purin-8-on

N7~ N/
L
Cl N N

Q

o

NaH (0,240g, 6,01lmmol) dugc bd sung vao 2-clo-9-(4-metoxyxyclohexyl)-7,9-
dihydro-8H-purin-8-on (1,7g, 6,01mmol) trong DMF (25mL) & nhiét d¢ 0°C trong khong
khi. H3n hop phéan tmg dugc khudy & nhiét do 0°C trong 30 phit. Mel (1,13 mL,
18,0mmol) dugc bd sung. Hon hop phan tmg duge khudy & nhiét df) phong trong 5 h.
Hén hop phéan tmg dugce pha loang bz"mg nude. Chat két tha dugc thu nhan b%lng cach loc,
rira bing nudc (75mL) va lam khé trong diéu kién chan khéng dé thu dugc hop chit
mong muén (1,33g, 75%) dudi dang chit rin mau tring, dugc st dung ma khong cén tinh
ché thém; "H NMR (300 MHz, DMSO) 1,17 - 1,37 (2H, m), 1,79 (2H, dd), 2,10 (2H, dd),
2,17 - 2,36 (2H, m), 3,15 - 3,24 (1H, m), 3,27 (3H, s), 3,35 (3H, s), 4,12 - 4,29 (1H, m),
8,35 (1H, s); m/z MH" 297.

Vi du 6: 9-((1r,4r)-4-metoxyxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on
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Brettphos precat G3 (45,8mg, 0,05mmol) dugc bd sung vao 2-clo-9-(4-
metoxyxyclohexyl)-7-metyl-7,9-dihydro-8H-purin-8-on (150mg, 0,51mmol), 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (74,9mg, 0,51mmol) va xesi cacbonat (329mg,
1,01mmol) trong 1,4-dioxan (4mL) trong nito. H3n hop phan tmg dugc khudy & nhiét do
100°C trong 16 gid. Dung méi dugc loai bo trong didu kién ap sudt giam. Hop chét tho
nay duge tinh ché bang HPLC diéu ché dé thu duoc hop chit mong mudn (136mg, 66%)
dudi dang chit rin mau tring; "H NMR (400 MHz, DMSO) 1,21 (2H, qd), 1,75 (2H, dd),
2,07 (2H, dd), 2,30 (2H, qd), 2,41 (3H, s), 3,11 (1H, tt), 3,24 (3H, s), 3,30 (3H, s), 4,10 -
4,23 (1H, m), 7,71 (1H, s), 8,11 (1H, s), 8,38 (1H, s), 8,66 (1H, s), 9,21 (1H, s); m/z MH"
409.

Hop chét trung gian 31: etyl 2-clo-4-[[(3S)-tetrahydropyran-3-yl]Jamino]pyrimidin-
5-carboxylat '

;

(3S5)-Tetrahydro-2H-pyran-3-amin hydroclorua (1,99g, 14,5mmol) trong MeCN
(10mL) duoc bd sung timg giot vao hén hop chira DIPEA (6,30mL, 36,2mmol) va etyl
2,4-diclopyrimidin-5-carboxylat (3,2g, 14,5mmol) trong MeCN (60mL) & nhiét do 0°C
trong thoi gian 5 phut trong khong khi. Hon hop phan tng duoc khudy trong 4 gid, cho
phép 1am 4m tir tir dén nhiét 6 phong trong bé nudc d4 tan. Hon hop phan tmg duoc
khudy & nhiét d6 phong trong 18 gid. Hn hop phan g dugc 1am bay hoi dén kho dé
loai bé MeCN, dugc pha loéing bang EtOAc (100mL), va rira bang nudc sau d6 1a nude
mubi bdo hoa. Lép hiru co duge 1am kho trén MgSOy,, loc va 1am bay hoi dé thu dugc
hop chéit tho. Hop chit thd nay dugc tinh ché bing phuong phap sic ky cot nhanh, rira
giai bang 0 - 40% EtOAc trong heptan dé thu dwoc hop chit mong mudn (3,24g, 78%)
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dudi dang diu mau vang; '"H NMR (400 MHz, DMSO) 1,32 (3H, t), 1,49 - 1,6 (1H, m),
1,63 - 1,79 (2H, m), 1,83 - 1,94 (1H, m), 3,48 (1H, dd), 3,54 - 3,65 (2H, m), 3,74 (1H,
dd), 4,08 - 4,19 (1H, m), 4,33 (2H, q), 8,57 (1H, d), 8,64 (1H, s); m/z [M-H] 284.

Hop chit trung gian 32: Axit 2-clo-4-[[(3S)-tetrahydropyran-3-
yl]amino]pyrimidin-5-carboxylic

0
I

N?\/(\OH
s
Cl N NH

Lithi hydroxit hydrat (0,933g, 22,23mmol) dwoc bd sung theo phan vao etyl 2-clo-
4-[[(35)-tetrahydropyran-3-yl]amino|pyrimidin-5-carboxylat (3,24g, 11,1mmol) trong
THF (20mL) va nude (20mL) & nhiét d6 0°C. Hon hop phan tmg dugc khudy & nhiét do
phong trong 16 gid. Lép hitu co duéc loai bo trong didu kién chan khong. Hdn hop phan
ung dugc axit hoa bﬁng 2 M HCI nuée. Chat két tia dugce thu nhin béng cach loc, rira
bing nude (50mL) va 1am khé khong khi trong chan khéng qua dém. Chét rin mau tring
thu dugc duoc 1am kho thém trong chdn khéng & 50°C trong 24 h dé thu dugc hop chat
mong mudn (2,40g, 84%) duéi dang chit rin mau tring; 'H NMR (400 MHz, DMSO)
1,55 (1H, dqg), 1,61 - 1,77 (2H, m), 1,85 - 1,95 (1H, m), 3,45 (1H, dd), 3,59 (2H, t), 3,75
(1H, dd), 4,06 - 4,16 (1H, m), 8,60 (1H, s), 8,76 (1H, d), 13,62 (1H, s); m/z MH" 258.

Hop chit trung gian 33: (S)-2-clo-9-(tetrahydro-2H-pyran-3-yl)-7,9-dihydro-8H-

purin-8-on
H
N
N~
g I =°
N
cl N

(O

Diphenylphosphoryl azit (2,00mL, 9,29mmol) dugc bd sung theo phin vao dung
dich chtra axit 2-clo-4-[[(3S)-tetrahydropyran-3-yl]amino]pyrimidin-5-carboxylic (2,40g,
9,29mmol) va trietylamin (1,30mL, 9,29mmol) trong THF (50mL) & nhiét d6 phong. Hon

- hop phan tmg dugc khudy & 80°C trong 24 h. Hn hop phan tmg duge cho 1am ngudi sau
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do dugc rét vao nude (40mL). THF duoc rira trong diéu kién chan khong dé thu duoc
chat két tia tring dé tao thanh trong nuéc ma duoc loc ra trong chan khong, rira bang
nuée, duge 1am khod khong khi trong diéu kién chan khong trong 2 gid, sau d6 dugc lam
kho trong didu kién chan khong & 50°C dé thu dugc hop chat mong muén (1,84g, 78%)
duéi dang chit rin mau tring; 'H NMR (400 MHz, DMSO) 1,61 - 1,82 (2H, m), 1,88 -
1,99 (1H, m), 2,40 - 2,49 (1H, m), 3,3 - 3,37 (1H, m), 3,78 - 3,93 (3H, m), 4,2 - 4,32 (1H,
m), 8,13 (1H, s), 11,63 (1H, s); m/z MH" 255.

Hop chét trung gian 34: 2-clo-7-metyl-9-[(3S)-tetrahydropyran-3-yl]purin-8-on

N 4IN/>:O

ci )*N N
&
Natri hydrit (60%) (0,434g, 10,9mmol) dugc bd sung theo phin vao (S)-2-clo-9-
(tetrahydro-2H-pyran-3-yl)-7,9-dihydro-8H-purin-8-on (1,84g, 7,24mmol) trong DMF
(25mL) & nhiét d6 0°C. Hon hop phéan ung duoc khudy trong 30 phiit sau d6 iodometan
(1,36 mL, 21,7mmol) dugc bd sung timg giot vao. Hon hop phan tmg duoc khudy & nhiét
d6 0°C trong 1 giv. Hdn hop phan tmg dugc 1am ngimg bing nude (50mL) va chét két
tia thu dugc duoc loc ra va lam kho trong didu kién chan khong dé thu dugc hop chét
mong mudn (1,62g, 83%) du6i dang chit rin mau kem; 'H NMR (400 MHz, DMSO)
1,64 - 1,82 (2H, m), 1,90 - 1,98 (1H, m), 2,41 - 2,48 (1H, m), 3,32 - 3,38 (4H, m), 3,79 -

3,91 (3H, m), 4,25 - 4,34 (1H, m), 8,35 (1H, s); m/z MH" 269

Vi du 7: (S)-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-
(tetrahydro-2H-pyran-3-yl)-7,9-dihydro-8H-purin-8-on

/
N N
NN N
— 0
SOSh%
H

o

Xesi cacbonat (303mg, 0,93mmol) duoc bd sung vao 2-clo-7-metyl-9-[(3S)-
tetrahydropyran-3-yl|purin-8-on (125mg, 0,47mmol) va 7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-amin (68,9mg, 0,47mmol) trong 1,4-dioxan (4mL). Phan ng dugc khir khi
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va Brettphos precat G3 (42,2mg, 0,05mmol) duogc bd sung vao va hén hop phan ung
dugc khudy & nhiét dd 100°C trong 2 gid. Phan tmg duoc 1am ngudi dén nhiét do phong
va cd. Chét rin dugce hoa tan lai trong DCM va loc qua celite. Chét loc dugc tinh ché
bing phuong phap sic ky cot nhanh, rira giai bang 0 - 8% MeOH trong DCM, va chit rin
thu duoc duge nghién bang dietyl ete, loc va 1am kh trong diéu kién chan khong dé thu
duoc hop chit mong mudn (110mg, 62%) dudi dang chit rin mau cam; '"H NMR (400
MHz, DMSO) 1,62 - 1,74 (2H, m), 1,89 (1H, d), 2,41 (3H, s), 2,42 - 2,47 (1H, m), 3,19 -
3,26 (1H, m), 3,30 (3H, s), 3,76 - 3,86 (2H, m), 3,92 (1H, t), 4,22 - 4,32 (1H, m), 7,71
(1H, s), 8,11 (1H, s), 8,37 (1H, 5), 8,65 (1H, s), 9,18 (1H, s); m/z MH" 381.

Hop chit trung gian 35: etyl 2-clo-4-[[(3R)-tetrahydropyran-3-
yl]Jamino]pyrimidin-5-carboxylat

o)

N~ | o
CI/KN f‘fHK

£

(R)-tetrahydro-2H-pyran-3-amin hydroclorua (1,00g, 7,27mmol) trong axetonitril
(5mL) duge bd sung timg giot vao hdn hop vchl’ra DIPEA (3.16 ml, 18,2mmol) va etyl
2,4-diclopyrimidin-5-carboxylat (1,61g, 7,27mmol) trong axetonitril (30mL) & nhiét do
0°C trong khoang thdi gian 5 phut trong khong khi. Hon dich thu duoc dugc khudy trong
4 gid, cho phép 1am 4m cham dén nhiét d6 phong va khudy & nhiét d6 phong qua dém.
Hbn hop phan tmg duoc 1am bay hoi dén kho d8 loai b6 MeCN, duoc pha lodng bing
EtOAc (100mL), va rira bang nudc sau d6 1a nuéc mudi bao hoa. Lép hiru co duoc 1am
kho trén MgSOy, loc va 1am bay hoi. Hop chét thé thu duoc dugce tinh ché bang phwong
phap sic ky cot nhanh, gradien rira giai tir 0 dén 50% EtOAc trong heptan, dé thu dugc
hop chit mong muébn (0,936g, 45%) dudi dang diu mau vang; '"H NMR (400 MHz,
DMSO) 1,33 (3H, t), 1,57 (1H, dt), 1,71 (2H, dtd), 1,91 (1H, ddt), 3,48 (1H, dd), 3,55 -
3,66 (2H, m), 3,75 (1H, dd), 4,11 - 4,2 (1H, m), 4,33 (2H, q), 8,58 (1H, d), 8,65 (1H, s);
m/z MH" 286.

Hop chit trung gian 36: Axit 2-clo-4-[[(3R)-tetrahydropyran-3-
yl]amino]pyrimidin-5-carboxylic
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Lithi hydroxit hydrat (276mg, 6,57mmol) dugc bd sung theo phan vao etyl 2-clo-
4-[[(3R)-tetrahydropyran-3-yl]Jamino]pyrimidin-5-carboxylat (939mg, 3,29mmol) trong
THF (1,23mL) va nuéc (4,10mL) & nhiét do phong. Hon hop phan tmg dwgc khudy &

nhiét d6 phong trong 30 phut. Dung méi hitu co dugc loai bé trong diéu kién ap sudt

giam. Hon hop phéan g duge axit héa bang 2 M HCI nude. Chét rin mau tring thu dugc
dugce loc @ thu dugce hop chit mong mudn (806mg, 95%) dudi dang chét rin mau tring
ma dugc lam khd trong diéu kién chan khong ¢ nhiét do 45°C qua dém; 'H NMR (400
MHz, DMSO) 1,56 (1H, dq), 1,70 (2H, ddt), 1,91 (1H, ddt), 3,46 (1H, dd), 3,60 (2H, t),
3,76 (1H, dd), 4,12 (1H, d), 8,61 (1H, s), 8,77 (1H, d); m/z MH" 258.

Hop chét trung gian 37: 2-clo-9-[(3R)-tetrahydropyran-3-yl]-7H-purin-8-on

H
N2

N
[ o
cl )*N N

-

Diphenylphosphoryl azit (0,674 mL, 3,13mmol) duoc bd sung theo phan vao dung
dich chta axit 2-clo-4-[[(3R)-tetrahydropyran-3-yl]amino]pyrimidin-5-carboxylic
(806mg, 3,13mmol) va trietylamin (0,436 mL, 3,13mmol) trong THF (17,3mL) & nhiét
@6 phong. Hon hop phan tmg dugc khudy & 80°C trong 24 h, sau d6 dugc dé ngudi va rét
vao nuée (20mL). THF dugc loai bo trong didu kién chan khong 13m cho chit két taa
tréng duogc tao thanh trong nudc. Chét két tha dugc thu nhan b;:’ing cach loc va lam kho
trong didu kién chan khong dé thu dugc hop chit mong mudn (565mg, 71%) dudi dang
chit rdn mau tring; 'H NMR (400 MHz, DMSO) 1,64 - 1,83 (2H, m), 1,93 (1H, d), 2,42 -
2,49 (1H, m), 3,35 (1H, dd), 3,8 - 3,92 (3H, m), 4,21 - 4,36 (1H, m), 8,13 (1H, s), 11,6
(1H, s); m/z MH" 255.

Hop chét trung gian 38: 2-clo-7-metyl-9-[(3R)-tetrahydropyran-3-yl]purin-8-on
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Natri hydrit (60%) (133mg, 3,33mmol) dugc bd sung theo ph?m vao 2-clo-9-[(3R)-
tetrahydropyran—3—yl]—7H—purin—8—on (565mg, 2,22mmol) trong DMF (5,13mL) & nhiét
do 0°C. H_Sn hop phan tmg duoc khudy trong 30 phut sau d6 13 iodometan (416uL,
.6,66mm01) duqé bd sung ting giot vao. Hon hop phan tmg duge khudy & nhiét d6 bé da
trong 1 gid. Hon hop phan tng dugce 1am ngling bang nuée (50mL) va két tha thu duge
duc}c loc ra va lam kho qua dém dé thu dugc hop chit mong mudn (535mg, 90%) dudi
dang chit rin mau tring ma dugc sir dung truc tiép & bude tiép theo; 'H NMR (400 MHz,
DMSO) 1,73 (2H, dddd), 1,94 (1H, d), 2,41 - 2,49 (1H, m), 3,34 - 3,38 (1H, m), 3,36
| (3H, s), 3,81 - 3,92 (3H, m), 4,24 - 436 (1H, m), 8,36 (1H, s); m/z MH" 269.

Vi du 8: (R)-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-
(tetrahydro-2H-pyran-3-yl)-7,9-dihydro-8H-purin-8-on

/
H &
()

Xesi cacbonat (364mg, 1,12mmol) dugc bd sung theo phan vao 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin  (83mg, 0,56mmol) va 2-clo-7-metyl-9-[(3R)-
tetrahydropyran-3-yl]purin-8-on (150mg, 0,56mmol) trong 1,4-dioxan (5SmL) & nhiét do
phong va khir khi bang cach xuc nito qua hdn hgp trong 5 phut. Brettphos precat G3
(51mg, 0,06mmol) dugc bd sung vao va phan tng dugc gia nhiét & nhiét do 100°C trong
2 gid. Hon hop dugc pha lodng bang DCM va loc. Lép DCM duge 1am bay hoi va phén
cén duge tinh ché bang phuong phap sic ky cot nhanh, gradien rira gidi tr 0 dén 5%
MeOH trong DCM, sau d6 dugc nghién nhé bing MeCN, loc va 1am kho trong didu kién
chan khéng dé thu dugc hop chit mong mudn (92mg, 43%) 1a chit rdn mau kem; 'H
NMR (400 MHz, DMSO) 1,59 - 1,77 (2H, m), 1,90 (1H, d), 2,41 (3H, s), 2,43 - 2,49 (1H,
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m), 3,25 (1H, td), 3,31 (3H, s), 3,76 - 3,88 (2H, m), 3,92 (1H, 1), 4,27 (1H, ddt), 7,72 (1H,
s), 8,12 (1H, s), 8,37 (1H, s), 8,66 (1H, s), 9,19 (1H, s); m/z MH" 381,

Hop chat trung gian 39: 2-clo-9-(4-hydroxy-4-metylxyclohexyl)-7-metyl-7,9-
dihydro-8H-purin-8-on

OH

N\

N

o
_ ﬁ
l N¢J\C|

Metyl magie bromua (3M, 0,89 mL, 2,67mmol) duoc bd sung vao 2-clo-7-metyl-
9-(4-oxoxyclohexyl)-7,9-dihydro-8H-purin-8-on (500mg, 1,78mmol) trong THF (10mL)
o nhiéf d6 0°C trong nito. Hon hop phan ing dugce khuéy ¢ nhiét 40 phong trong 4 gio.
Dung mdi dugc loai bod trong didu kién ap suét giam. Hop chét thd nay duoc tinh ché
bang HPLC diéu ché dé thu dugc hop chit mong mubn (400mg, 76%) dudi dang chét ran
mau tring (hdn hop cia cac dong phéh khong d6i quang); 'H NMR (Chét ddng phan
khong ddi quang chinh) (300 MHz, CDCL3) 1,30 (3H, s), 1,47 (1H, s), 1,51 - 1,74 (4H,
m), 1,76 - 92 (2H, m), 2,62 - 2,83 (2H. m), 3,44 (3H, s), 4,26 - 4,50 (1H, m), 8,01 (I-H, S);
m/z MH" 297.

Vi  du 9 9-((1r,4r)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on va

Vi du 10:9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on

1 -
i3 —, / L.__i
@“”i‘vé)- | S5 i : }—‘"‘hﬁ/ Fof =
- xf ! } _\‘4 e | ! —P\rz
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Brettphos precat G3 (169mg, 0,20mmol) va 2-dixyclohexylphosphino-2°,6’-di-i-
propoxy-1,1°-biphenyl (94mg, 0,20mmol) dugc bd sung viao 2-clo-9-(4-hydroxy-4-
metylxyclohexyl)-7-metyl-7,9-dihydro-8H-purin-8-on  (300mg, 1,0lmmol), 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (180mg, 1,21mmol) va xesi cacbonat (659mg,
2,02mmol) trong 1,4-dioxan (SmL) trong nito. Hdn hop phan tmg dugc khudy & nhiét do
100°C trong 5h. Hop chat thd nay duoc tinh ché bang HPLC diéu ché dé thu dwge 9-
((1r,4r)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-a]pyridin-
6-yl)amino)-7,9-dihydro-8H-purin-8-on (73mg, 18%) dudi dang chét rin mau tring; 'H
NMR (400 MHz, DMSO) 0,66 (3H, s), 1,33 - 1,45 (2H, m), 1,45 - 1,57 (4H, m), 2,11 -
2,27 (2H, m), 2,33 (3H, s), 3,29 (3H, s), 3,99 - 4,13 (1H, m), 4,33 (1H, s), 7,71 (1H, s),
8,10 (1H, s), 8,38 (1H, s), 8,70 (1H, s), 8,97 (1H, s); m/z MH" 409; va 9-((1s,4s)-4-
hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-a]pyridin-6-
yl)amino)-7,9-dihydro-8H-purin-8-on (190mg, 46%) dudi dang chit rin mau tring; 'H
NMR (400 MHz, DMSO) 1,15 (3H, s), 1,34 - 1,51 (4H, m), 1,66 (2H, d), 2,39 (3H, s),
2,57 - 2,73 (2H, m), 3,29 (3H, s), 4,04 (1H, s), 4,08 - 4,21 (1H, m), 7,70 (1H, s), 8,05
(1H, s), 8,38 (1H, 5), 8,59 (1H, s), 9,14 (1H, s); m/z MH" 409.

Dang A

Hop chét cubi cing, 9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-
metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on, dwgc phan
tich bang XRPD va DSC va tim thiy dudi dang tinh thé. XRPD ctia miu cia nguyén lidu
thu duoc sinh ra miu nhiu xa nhu dugc thé hién trén Fig.3. 9-((1s,4s)-4-hydroxy-4-
metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-
dihydro-8H-purin-8-on & dang A dugc deflé trung boi it nhit mot dinh & gia tri 26 1a 8,8°
va 12,7°, nhu duoc do bing cach sir dung birc xa CuKoa. 10 dinh rd nhit ctia XRPD duoc
trinh bay trong Bang B.

Bang B: Mudi dinh XRPD 16 nhét cta 9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-
7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on
& dang A.
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Goéc 2-Theta (260) Cuong do %
12,7 100
14,8 83,3
8,8 82,3
23,8 57,4
16,5 53,1
5,1 43,6
13,0 42,6
10,3 42
13,8 40,3
24,2 38,6

Hop chét trung gian 40: etyl 2-010—4—[[(3S)—tetrahydroﬁ1ran—3-y1]amiﬁo]pyrimidin—
5-carboxylat

L
o HN

-0 N
Ao

DIPEA (4,74 mL, 27,1mmol) duge bd sung timg giot vao etyl 2,4-diclopyrimidin-
5-carboxylat (5g, 22,6mmol) va (S)-tetrahydrofuran-3-amin (1,97g, 22,6mmol) trong
axetonitril (100mL) & nhiét 46 0°C trong khoang thoi gian 2 phat. Hon hop phan tng
dugc d& 4m dén nhiét d6 phong sau d6 duoc khudy & nhiét do phong trong 16 gid va cd
trong diéu kién chan khong. Hop chét thé thu duoc duoc tinh ché bing phwong phép séc
ky cdt nhanh, gradien rira giai tir 0 dén 5% EtOAc trong ete diu mé, dé thu duge hop
chit mong mudn (4,60g, 75%) duéi dang chit rén mau tring; 'H NMR (400 MHz ,
DMSO) 1,32 (3H, t), 1,83 - 1,95 (1H, m), 2,21 - 2,35 (1H, m), 3,65 (1H, dd), 3,69 - 3,92
(3H, m), 4,27 - 4,37 (2H, m), 4,57 - 4,68 (1H, m), 8,44 .(IH, d), 8,63 (1H, s); m/z MH"
272.

Hop chit trung gian 41: Axit 2-clo-4-[[(3S)-tetrahydrofuran-3-
yl]amino]pyrimidin-5-carboxylic

HO%N
N)\CI
LiOH (0,811g, 33,9mmol) duoc bd sung theo phin vio etyl 2-clo-4-[[(3S)-

tetrahydrofuran—3-yl]amino]pyrimidin-S-carboxylat (4,60g, 16,93mmol) trong THF
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(50mL) va nuée (25mL) & nhiét d6 0°C. H3n hop phan tmg cho phép lam 4m dén nhiét
do phong, duoc khqu ¢ nhiét do phong trong 2 gid, mot phé‘m dugce cd trong diéu kién
chan khéng va axit héa bang 2 M HCI nuéc. Chat két tia thu duge dugc phan tach bang
cach loc, rira bang nude (20mL) va 1am khé trong diéu kién chan khong dé thu duoc hop
chit mong muén (3,50g, 85%) dudi dang chét rin mau tring; 'H NMR (400 MHz,
DMSO) 1,81 - 1,93 (1H, m), 2,21 - 2,35 (lH, m), 3,60 - 3,68 (1H, m), 3,69 - 3,94 (3H,
m), 4,56 - 4,68 (1H, m), 8,61 (1H, s), 8,65 (1H, s) 13,84 (1H, s); m/z MH" 244,

Hop chét trung gian 42: 2-clo-9-[(35’)-tetrahydro-3-furanyl]—7,9—dihydr0-8H—purin-

Q
O

\

\/\

8-on

N
B
NA\CI

Diphenylphosphoryl azit (3,10mL, 14,37mmol) dugc bd sung theo phan vio axit
2-clo-4-[[(3S)-tetrahydrofuran-3-yl]Jamino Jpyrimidin-5-carboxylic (3,5g, 14,4mmol) va
Et;N (2,00mL, 14,4mmol) trong THF (100mL) & nhiét d6 phong. Hon hgp phan tng
duogc gia nhiét & 80°C trong 2 ngay. Dung méi dugc loai bo trong diéu kién 4p sudt giam.
Hop chét tho thu dugce duge tinh ché biang phuong phap sic ky cot nhanh, gradien rira
giai tir 0 dén 50% EtOAc trong ete diu mo, dé_thu duoc hop chat mong mubn (3,20g,
93%) dudi dang chit rin mau tring; 'H NMR (400 MHz, DMSO) 2,16 - 2,32 (1H, m),
2,35-248 (1H, m), 3,81 - 3,92 (2H, m), 3,97 (1H, t), 4,10 (1H, q), 4,91 - 5,03 (1H, m),
8,14 (1H, s), 11,66 (1H, s); m/z MH" 241.

Hop chét trung gian 43: 2-clo-7-metyl-9-[(35)-tetrahydro-3-furanyl]-7,9-dihydro-
8 H-purin-8-on

g
/N
»
N J\CI

NaH (0,532g, 13,30mmol) dugc bd sung theo phan vao 2-clo-9-[(3S)-tetrahydro-
3-furanyl]-7,9-dihydro-8 H-purin-8-on (3,2g, 13,30mmol) trong DMF (30mL) & nhiét do
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0°C. Hon hop phéan tmg dugc khudy & nhiét d6 phong trong 30 phat. Mel (2,49 mL,
39,9mmol) duge bd sung. Hon hop phan tmg duge khudy & nhiét d6 phong trong 16 gio,
sau d6 dugc cho ngimg bing (5mL) va ¢b trong diéu kién chan khong. Hop chét tho nay
duoc tinh ché bing phuong phép sic ky ¢t nhanh, gradien rira giai tir 0 dén 40% EtOAc
trong ete dau mo, dé thu dugc hop chit mong muén (2,90g, 86%) duési dang chét rin mau
~ vang; '"H NMR (400 MHz, DMSO0) 2,18 - 2,32 (1H, m), 2,35 -2,48 (1H, m), 3,36 (3H, s),
3,82 - 3,94 (2H, m), 3,98 (1H, t), 4,11 (1H, q), 4,95 - 5,07 (1H, m), 8,36 (1H, s); m/z MH"
255.

Vi du 11: (S)-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-
(tetrahydrofuran-3-yl)-7,9-dihydro-8H-purin-8-on

o o
\>‘N)\/ N=
N})\ N_N
el
NANJ%/
H

RuPhos Pd (13,96mg, 0,02mmol) dugc bd sung vao 2-clo-7-metyl-9-[(35)-
tetrahydro-3-furanyl]-7,9-dihydro-8 H-purin-8-on  (85mg, 0,33mmol), 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (49,5mg, 0,33mmol), RuPhos (15,57mg, 0,03mmol)
va Cs,CO; (326mg, 1,00mmol) trong 1,4-dioxan (ImL). Hén hop phan tng dugc khudy
& nhiét d6 100°C trong 16 gid, sau d6 duoc dé ngudi dén nhiét do phong va co trong diéu
kién chan khong. Hop chét thd thu duoc duoc tinh ché bing sic ky C18 nhanh, gradien
rira giai tir 0 dén 55% MeOH trong nudc véi 0,1% axit formic dé thu dugc hop chét
mong mudn (87mg, 71%) dudi dang chat rin mau tring; '"H NMR (300 MHz, CD;0D)
2,30 - 2,40 (1H, m), 2,47 - 2,55 (1H, m), 2,51 (3H, s), 3,42 (3H, s), 3,87 (1H, q), 4,00 -
4,14 (2H, m), 4,20 (1H, q), 5,02 - 5,30 (1H, m), 7,64 (1H, s), 8,07 (1H, s), 8,33 (1H, s),
9,43 (1H, s), proton NH khéng dugc quan sét thiy; m/z MH" 367.

Hop chét trung gian 44: etyl 2-clo-4-((4-hydroxy-1-
metylxyclohexyl)amino)pyrimidin-5-carboxylat
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OH

DIPEA (4,28 mL, 24,5mmol) dugc bd sung timg giot vio etyl 2,4-diclopyrimidin-
5-carboxylat (2,46g, 11,1lmmol) va 4—aminb-4-metyl-xyclohexanol hydroclorua (2,00g,
11,1mmol) trong axetonitril (40mL) & nhiét d§ 0°C trong 5 phat. Hon hop phan tmg dugc
phép 1am 4m dén nhiét d6 phong, sau d6 dugc khudy & nhiét 6 phong trong 6 gid va co
trong diéu kién chan khong, duoc pha loinh bing EtOAc (300mL) va rira bang nudc
mubi bio hoa (100mL x 2). Lép hitu co duge tach va 1am kho qua MgSO, va ¢b trong
diéu kién chan khong. Hop chat tho thu dugc duogce tinh ché bang phuong phép sic ky cot
nhanh, gradien rira giai tir 0 dén 20% EtOAc trong n-heptan, dé thu dugc hop chit mong
mubn (2,82g, 81%) 12 gdm vang nhat; 'H NMR (400 MHz, DMSO) 1,36 - 1,44 (3H, m),
1,44 - 1,58 (6H, m), 1,57 - 1,71 (1H, m), 1,72 - 2,13 (3H, m), 2,41 - 2,54 (2H, m), 3,63 -
3,75 (1H, m), 4,36 (2H, q), 8,52 - 8,59 (1H, m), 8,67 (1H, d); m/z MH" 314.

Hop chét trung gian 45: Axit 2-clo-4-((4-hydroxy-1-
metylxyclohexyl)amino)pyrimidin-5-carboxylic

HOJI\(KN
N)\Cl

LiOH (0,43g, 17,97mmol) dugc bd sung theo phan vao etyl 2-clo-4-((4-hydroxy-

OH

1-metylxyclohexyl)amino)pyrimidin-5-carboxylat (2,82g, 8,99mmol) trong THF (25mL)
va nuéc (25mL) & nhiét d6 0°C. Hdn hop phan tmg duge dé 4m dén nhiét 46 phong va
khudy & nhiét d6 phong trong 5 h, sau d6 mot phin duogc cb trong didu kién chan khong
va axit héa bang 2 M HCI nuéc. Chit két tua thu dugc duoc tach bang cach loc, rira bang
nuée (20mL) va 1am kho trong diéu kién chan khéng @ thu dugc hop chit mong mudn
(2,17g, 85%) duéi dang chét rin mau tring; '"H NMR (400 MHz, DMSO) 1,18 - 1,32
(2H, m), 1,34 - 1,52 (2H, m), 1,43 (3H, s), 1,52 - 1,79 (2H, m), 2,21 - 2,30 (2H, m), 3,37
- 3,49 (1H, m), 4,55 (1H, s), 8,59 (1H, d), 8,74 (1H, s), 13,85 (1H, s); m/z MH" 286.
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Hop chit trung gian 46: 2-clo-9-(4-hydroxy-1-metylxyclohexyl)-7,9-dihydro-8 H-
purin-8-on

OH

o
\

»—N
HNW\/\
B
N7J\CI

Diphenylphosphoryl azide (1,64 mL, 7,59mmol) dugc bd sung theo phan vio axit
2-clo-4-((4-hydroxy-1-metylxyclohexyl)amino)pyrimidin-5-carboxylic (2,17g,
7,59mmol) va Et;N (1,06 mL, 7,59mmol) trong THF (20mL) & nhiét d6 phong. Hén hop
phan ung dugc gia nhiét & 80°C trong 2 ngay, sau d6 duoc c¢d trong didu kién chan
khong. Hop chit thd thu duoc duoc tinh ché bang phuong phép séc ky ¢t nhanh, gradien
rira giai tir 0 dén 50% EtOAc trong DCM, dé thu dugc hop chit mong muén (1,79g,
83%) dudi dang chét rin mau tring; 'H NMR (400 MHz, DMSO) 1,09 - 1,25 (2H, m),
1,34 (3H, s), 1,36 - 1,64 (2H, m), 1,65 - 1,77 (2H, m), 3,17 (2H, d), 3,41 - 3,57 (1H, m),
4,07 - 4,15 (1H, m), 8,10 (1H, d), 11,61 (1H, s); m/z MH" 283.

Hop chét trung gian 47 va 48: 2-clo-9-((1s,4s)-4-hydroxy-1-metylxyclohexyl)-7-
metyl-7,9-dihydro-8 H-purin-8-on va 2-clo-9-((17,4r)-4-hydroxy-1-metylxyclohexyl)-7-
metyl-7,9-dihydro-8 H-purin-8-on

OH OH

\\N N\ y

)= N

_N _N
WL)%N m\/kN
N J\c:| N 7J\C|

Dung dich chtra NaOH (1,27g, 31,66mmol) trong nuéc (24mL) dugc bd sung vao
hén hop duoc khudy chira 2-clo-9-(4-hydroxy-1-metylxyclohexyl)-7,9-dihydro-8 H-purin-
8-on (1,79g, 6,33mmol), iodometan (1,97 mL, 31,66mmol) va tetrabutylamoni bromua
(0,204g, 0,63mmol) trong DCM (40mL) & nhiét dd phong. Hon hop phan ung dugc
khudy & nhiét do phong trong 16 gid, sau d6 dugc chiét bang DCM (3 x 50mL). Céc 16p
két hop duoc 1am kho trén MgSO,, loc va co trong diéu kién chan khong. Hop chét thd
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thu duoc duge tinh ché bang phuong phap sic ky cot nhanh, gradien rira giai tir 0 dén
40% EtOAc trong DCM, dé thu dugc cac hop chit mong mudn:

San phim phy 2-clo-9-((1s,4s)-4-hydroxy-1-metylxyclohexyl)-7-metyl-7,9-
dihydro-8 H-purin-8-on (0,26g, 14%) duéi dang chit rin mau tring; '"H NMR (400 MHz,
CDCls) 1,66 (3H, s), 1,67 - 1,85 (4H, m), 2,19 - 2,31 (2H, m), 2,91 - 3,02 (2H, m), 3,41
(3H, s), 3,89 - 3,99 (1H, m), 7,99 (1H, s), mdt proton c6 kha ning trao dbi khoéng dugce
quan sét thdy; m/z MH" 297. r

San phdm chinh 2-clo-9-((17,47)-4-hydroxy-1-metylxyclohexyl)-7-metyl-7,9-
dihydro-8 H-purin-8-on (1,44g, 77%) dudi dang chat rin mau tring.; "H NMR (400 MHz,
CDCL) 1,42 - 1,50 (2H, m), 1,51 (3H, s), 1,58 - 1,88 (2H, m), 1,88 - 2,00 (2H, m), 3,40
(3H, s), 3,52 - 3,63 (2H, m), 3,72 - 3,84 (le, m), 7,99 (iH, s), mot proton c6 kha nang
trao d6i khéng dugc quan sat thdy; m/z MH' 297.

Vi  du  12:  9-((1s,4s)-4-hydroxy-1-metylxyclohexyl)-7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on

N N N

N 7
INANQ
H

RuPhos Pd (5,64mg, 6,74umol) dugc bd sung vao 2-clo-9-((1s,4s)-4-hydroxy-1-
metylxyclohexyl)-7-metyl-7,9-dihydro-8 H-purin-8-on  (40mg, 0,13mmol), 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (22mg, 0,15mmol), Cs,CO; (132mg, 0,40mmol) va
RuPhos (6,3mg, 0,01mmol) trong 1,4-dioxan (4mL). Hén hop phan tmg duoc khudy &
nhiét d6 100°C trong 3 gid, dugc dé ngudi dén nhiét do phong va cb trong didu kién chén
khong. Hop chat thd nay dugc tinh ché bang sic ky nhanh C18 nhanh, gradien rira giai tir
0 dén 90% MeOH trong nudc, rua giai béng 0,1% axit formic, sau d6 dugc tinh ché thém
bang HPLC diéu ché, dé thu dugc hop chit mong mudn (20mg, 36%) dudi dang chét ran
mau tring; "H NMR (300 MHz, DMSO) 1,34 - 1,43 (2H, m), 1,43 (3H, s), 1,50 - 1,58
(2H, m), 1,96 (2H, t), 2,38 (3H, s), 2,78 - 2,83 (2H, m), 3,26 (3H, s), 3,60 - 3,61 (1H, m),
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4,40 (1H, d), 7,70 (1H, m), 8,09 (1H, s), 8,37 (1H, s), 8,55 (1H, s), 9,04 (1H, s); m/z MH"
409.

Hop chit trung gian 49: etyl 2-clo-4-(xyclohexylamino)pyrimidin-5-carboxylat

o} HN/O

|
)

XN
| N /)\c:

Xyclohexanamin (4,92 ml, 43,0mmol) trong axetonitril (30mL) dugc bd sung timg
giot vao hdn hop chira DIPEA (11,2 mL, 64,5mmol) va etyl 2.4-diclopyrimidin-5-
carboxylat (9,5g, 43,0mmol) trong axetonitril (200mL) & nhiét d¢ 0°C trong khoang thoi
gian 5 phit trong khong khi. Hén hop phéan tng duge khudy & nhiét d6 0°C trong 4 gid,
cho phép 1am 4m cham dén nhiét d6 phong trong bé nude da tan. Hén hop phéan tmg duge
cb trong diéu kién chan khong, dugc pha lodng bang EtOAc (200mL), va rira bang nuée
(75mL) va nuéc mubi bdo hoa (50mL). Lép hitu co duge 1am khd trén MgSO, va cd
trong didu kién chan khong. San phim thu dugc dugc tinh ché bang phuong phép sic ky
cot nhanh, gradien rira giai tir 0 dén 50% EtOAc trong heptan, dé thu dugc hop chit
mong mubn (8,84g, 73%) duéi dang dau khéng mau ma duoc hoéa rin khi d&é ling; 'H
NMR (400 MHz, CDCl;) 1,24 - 1,35 (3H, m), 1,38 (3H, t), 1,38 -1,51 (2H, m), 1,63 (1H,
dt), 1,75 (2H, dq), 1,92 - 2,02 (2H, m), 4,06 - 4,21 (1H, m), 4,35 (2H, q), 8,36 (1H, d),
8,64 (1H, s); m/z: MH" 284.

Hop chit trung gian 50: Axit 2-clo-4-(xyclohexylamino)pyrimidin-5-carboxylic

O HN Q
HO J\ﬁw
| N 7I\C|
Lithi hydroxit hydrat (2,61g, 62,3mmol) dugc bd sung theo phin vio etyl 2-clo-4-
(xyclohexylamino)pyrimidin-5-carboxylat (8,84g, 31,2mmol) trong THF (50mL) va nudc
(50mL) & nhiét d@§ 0°C. Hon hop phan ung duge khudy & nhiét do phong trong 16 gid,

sau d6 mot ph?m dugc cb trong diéu kién chan khong, va axit hoa b%xng 2 M HCI nuéec.

Chét két tua thu dugc duge thu nhan bﬁng cach loc, rira bang nudc (50mL) va 1am kho
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trong diéu kién chan khéng & 50°C trong 2 ngay dé thu dugc hop chit mong muébn
(7,582, 95%) dudi dang chét rin mau tring; '"H NMR (400 MHz, DMSO) 1,18 - 1,45
(5H, m), 1,52 - 1,62 (1H, m), 1,64 - 1,73 (2H, m), 1,83 - 1,95 (2H, m), 3,91 - 4,04 (1H,
m), 8,54 - 8,6 (2H, m), 13,74 (1H, s); m/z: MH" 256.

Hop chét trung gian 51: 2-clo-9-xyclohexyl-7,9-dihydro-8H-purin-8-on

o, S
N

NN
HNf\
B
NJ\CI

Diphenylphosphoryl azit (6,39 ml, 29,6mmol) dugc bd sung theo phin vio dung
dich chura axit 2-clo-4-(xyclohexylamino)pyrimidin-5-carboxylic (7,58g, 29,6mm01) va
trietylamin (4,1 ml, 29,6mmo}) trong THF (150mL) & nhiét d6 phong. Hon hgp phan tng
duogc khudy & 80°C trong 26 h. Hn hop phéan tmg dugc dé ngudi dén nhiét d6 phong sau
d6 duge ot vao nude (80mL), va hdn hop thu duge mot phén duogc ¢o trong diéu kién
chan khong. Chét két taa thu dugc dugc thu nhan bﬁng cach loc, rra b;’mg nudc va lam
khé trong didu kién chan khong qua dém & 50°C dé thu dugc hop chit mong muén
(7,69g, 103%) dudi dang chét rin mau tring; '"H NMR (400 MHz, DMSO) 1,12 - 1,27
(1H, m), 1,36 (2H, qd), 1,63 - 1,7 (1H, m), 1,71 - 1,79 (2H, m), 1,79 - 1,88 (2H, m), 2,18
(2H, qd), 4,14 (1H, tt), 8,11 (1H, s), 11,57 (1H, s); m/z MH" 253.

Hop chét trung gian 52: 2-clo-9-xyclohexyl-7-metyl-7,9-dihydro-8H-purin-8-on

e
A\

N
R
)
N J\Cl
Natri hydrit (60%) (0,261g, 6,53mmol) dugc bd sung timg phin vao 2-clo-9-
xyclohexyl-7,9-dihydro-8H-purin-8-on (1,1g, 4,35mmol) trong DMF (10mL) & nhiét do
0°C. Hon hop phan mg duoc khudy trong 30 phut sau d6 iodometan (0,817 mlL,
13,16mmol) duoc bd sung timg giot vao. Hén hop phéan tmg dugc khudy & nhiét d6 0°C

trong 1 gio, sau d6 dugc lam ngimg biang nudce (50mL) va két tia thu duge duoc thu nhan

bang cach loc va 1am khd trong diéu kién chén khong qua dém dé thu dugc hop chét
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mong mubn (1,08g, 93%) dudi dang chét rin mau kem; 'H NMR (400 MHz, DMSO)
1,21 (1H, ddd), 1,38 (2H, tdd), 1,65 (1H, d), 1,74 (2H, d), 1,83 (2H, d), 2,09 - 2,26 (2H,
m), 3,30 (3H, s), 4,18 (1H, tt), 8,34 (1H, s); m/z MH" 267.

Vi du 13: O9-xyclohexyl-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)amino)-7,9-dihydro-8H-purin-8-on

1
—N N N__N
lNJ\N/EJ
H

Xesi cacbonat (733mg, 2,25mmol) dwgc b sung theo phidn vao 2-clo-9-
xyclohexyl-7-metyl-7,9-dihydro-8H-purin-8-on  (300mg, 1,12mmol) va 7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-amin (167mg, 1,12mmol) trong 1,4-dioxan (8mL) & nhiét
do phong. Phan tng dugc khir khi bang cach xuc nito qua hdn hop trong 5 phut.
Brettphos precat G3 (102mg, 0,1 1mmol) dugc bd sung vao va phan tng duoc gia nhiét &
nhiét d6 100°C trong 2 git. Hon hop duoc pha lodng bang DCM va loc. Chét loc dugce co
trong diéu kién chan khéng va phdn cin duoc tinh ché bang phuong phap sic ky cot
nhanh, gradien rira gii tir 0 dén 5% MeOH trong DCM, sau d6 dugc tinh ché thém bang
cach tan nho biang MeCN va lam khé trong didu kién chan khong & nhiét do 45°C qua
dém dé thu dugc hop chit mong mubn (233mg, 55%) dudi dang chét rin mau kem; 'H
NMR (400 MHz, DMSO) 1,16 (1H, q), 1,33 (2H, q), 1,62 (1H, d), 1,71 (2H, d), 1,80
(2H, d), 2,14 - 2,3 (2H, m), 2,42 (3H, s), 3,31 (3H, s), 4,16 (1H, ddd), 7,71 (1H, s), 8,11
(1H, s), 8,37 (1H, s), 8,60 (1H, s), 9,20 (1H, s); m/z MH" 379.
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YEU CAU BAO HO
1. Hop chét c6 cong thuc (I):
2
1 R
o\\ /R
N ;L___
N l %
A /

N N

H

@

hodc mudi dugc dung cta no, trong do:

R! 1a vong xyclohexyl, vong tetrahydrofuranyl hodc vong oxanyl, mdi vong nay

tuy y dugc thé bing mot hodc nhiéu nhém dugc chon tir hydroxyl, metoxy va metyl; va
R? 12 hydro ho#ic metyl.

2. Hop chit ¢o cdng thtre (I), hodc mudi dugc dung cta né theo diém 1, trong d6 R! 1a

oxanyl.

3. Hop chét ¢6 cong thire (I), hoic mudi duogc dung cta né theo diém 2, trong do6 R! 1a

oxan-4-yl.

4. Hop chit ¢6 cong thire (I), hodic mudi duge dung cua n6 theo diém 1, trong do R! 1a

xyclohexyl.

5. Hop chét ¢6 cong thire (I), hodc mudi duogc dung cia né theo diém 4, trong d6 R' 1a 1-

hydroxy-1-metyl-xyclohex-4-yl.

6. Hop chét co cdng thuc (I), hodc mudi duge dung ctia n6 theo diém bét ky trong s céc

diém néu trén, trong d6 R? 1a hydro.

7. Hop chiét ¢6 cdng thtc (1), hoic mubi duge dung ctia n6 theo diém 1, trong d6 hop chét

nay duoc chon tir nhém bao gém:
9-((1r,4r)-4—hydroxyxyclohexyl)—7-metyl-2-((7-mety1—[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;
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9-((1s,4s)-4-hydroxyxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;

7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-(tetrahy dro-2H-
pyran-4-yl)-7,9-dihydro-8H-purin-8-on;

2-((2,7-dimetyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-7-metyl-9-(tetrahydro-
2H-pyran-4-yl)-7,9-dihydro-8H-purin-8-on;

9-((1s,4s)-4-metoxyxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-
6-yl)amino)-7,9-dihydro-8H-purin-8-on;

9-((1r,4r)-4-metoxyxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-
6-yl)amino)-7,9-dihydro-8H-purin-8-on;

(S)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-
2H-pyran-3-yl)-7,9-dihydro-8H-purin-8-on;

(R)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-
2H-pyran-3-yl)-7,9-dihydro-8H-purin-8-on;

9-((1r,4r)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[ 1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;

9-((1s,4s)-4-hydroxy-4-metylxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on;

(S)-7-metyl-2-((7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-6-yl)amino)-9-
(tetrahydrofuran-3-yl)-7,9-dihydro-8H-purin-8-on;

9-((1s,4s)-4-hydroxy-1-metylxyclohexyl)-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-
a]pyridin-6-yl)amino)-7,9-dihydro-8H-purin-8-on; va

9-xyclohexyl-7-metyl-2-((7-metyl-[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-7,9-
dihydro-8H-purin-8-on.
8. Hop chit ¢6 cong thue (1) theo diém 1, trong d6 hop chét nay 1a 7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)-9-(tetrahydro-2H-pyran-4-y1)-7,9-dihydro-8H-

purin-8-on hodc mudi dugc dung clia no.
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9. Hop chét c6 cong thtrc (I) theo diém 1, trong d6 hop chét nay la 7-metyl-2-((7-metyl-
[1,2,4]triazolo[1,5-a]pyridin-6-yl)amino)—9-(tetrahydro-ZH-pyran-4-y1)-7,9-dihydro-8H-

purin-8-on.

10. Hop chét tinh thé ¢6 cdng thuc (I), theo diém 8, trong d6 hop chét tinh thé nay la
trong d6 hop chit nay 1a 7—mety1-2-((7—metyl-[1,2,4]triazolo[1,5-a]pyridin—6-y1)amino)-9-
(tetrahydro-2H-pyran-4-y1)-7,9-dihydro-8H-purin-8-on va c6 phd nhiéu xa bot tia X bao
gém cac dinh & goéc 2-theta béng 7,6° va 18,7° = 0,2° nhu dugc do bi‘mg cach s dung

btc xa CuKa.

11. Hop chét tinh thé ¢6 cdng thuc (I), theo diém 10, trong d6 hop chét nay 1a co phd

nhi€u xa bot tia X dugc thé hién trén Fig.1 nhu duge do bing cach sir dung bire xa CuKo.

12. Hop chét tinh thé c6 cong thirc (1), theo diém 7, trong d6 hop chat nay l1a 9-((1s,4s)-4-
hydroxy-4-metylxyclohexyl)-7-mety1-2-((7-mety1-[1,2,4]triazolo[1,5-a]pyridin-6-
yl)amino)-7,9-dihydro-8H-purin-8-on va c¢6 phd nhidu xa bdt tia X bao gdm céc dinh &

g6c 2-theta bang 8,8° va 12,7° + 0,2° nhu dugc do bang cach st dung buc xa CuKa.

13. Hop chét tinh thé ¢6 cdng thic (I), theo diém 12, trong d6 hop chit ¢6 phd nhidu xa
bot tia X duge thé hién trén Fig.3 nhu dugc do bing céch sir dung bire xa CuKa.

14. Dugc phdm chtra hop chit c6 cdng thirc (I), hoic mudi duge dung ctia né theo diém
bat ky trong s cac diém tr 1 dén 13, va it nhat mot chat pha loéing hogc chit mang duoc

dung.
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