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(57) Sdng ch& dé cap dén dan xut tetrahydro-pyrido-pyrimidin dugc thé ¢ cong
thic (I),

N )

trong d6 Y, R', R? va m 1a nhu dugc x4c dinh trong ban mé ta. Cdc hop chét ndy
1a thich hop d€ diéu tri r6i loan hodc bénh bi gidn tiép gay ra bdi hoat tinh cla
cac enzym PI3K.
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Linh vuc k¥ thuat dwoc dé cap

Sang ché dé ‘cép dén hop chét tetrahydro-pyrido-pyrimidin, quy trinh
didu ché hop chit va cac hop chit nay duogc str dung dé 1am duoc chét & dang
tu do hodc & dang mudi dugc dung c6 cac dic tinh gibng dwoc chét cé gia tri,
vi du dd 6n dinh chuyén héa va cac dic diém dugc dong hoc thich hop, dang
diéu bién, dic biét 1a kha nang Uc ché hoat tinh hodc chirc nang cuia ho

phosphoiﬁositit 3’ OH kinaza (sau &ay goi la PI3K).

Tinh trang ky thuat cia sang ché

Sang ché md ta phuong phap didu tri, mot minh hodc két hop v6i mét
hodc nhiéu duoc chét khéc, cac bénh lién quan dén PI3K bao gém, nhung
khong gi6i han & cac réi loan tw mién, bénh viém, bénh-di trg, bénh hé hép,
che&mg han bénh hen va bénh phéi tac nghén man tinh (COPD), bénh thai
ghép, bénh ung thu, vi dy, cac khdi u ¢6 nguén géc tir bénh tao mau hoac u
rén.

Séng ché ciing mé ta phuong phép diéu tri, mdt minh hoic két hop voi
mét hodc nhidu dugc chét khéc, bao gdm cac phuong phép didu tri cac tinh
trang, bénh, hoac rdi loan, trong d6 mdt hodc nhiéu chirc ndng cua té bao B
nhu san xuét khang thé, su trinh dién khang nguyén, san xuét xytokin hoic
tao co quan bach huyét 13 bat thudng hodc khong dugc mong mudn, bao gdm
bénh viém khép dang thip, bénh pemphigus vulgaris, bénh ban xuét huyét
giam tiéu cu tu phat, bénh lupus ban dé hé théng, bénh da xo cimg, bénh
nhuoc co, hdi chang Sjogren, thiéu mau huyét tan tu mién, bénh viém mach
do khang thé khang bao tuong ctia bach ciu da nhén trung tinh (ANCA), bénh
cryoglobulin huyét, ban xuat huyét ngh&n mach, bénh mé day man tinh tu

micén, bénh di Gng (bénh viém da co dia, bénh viém da tiép xtc, bénh viém
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mfii di img), hoi chimg xﬁét' huyét phé nang lan tda, AMR (bénh thai ghép do
khang thé), bénh thai ghép t6i cép, cp tinh va man tinh do & bao B va cac
bénh ung thu cé ngudn géc' tir hé tao mau bao gém, nhung khéng giéi han &
bénh da u tiy; bénh bach cau tay bao cép tinh; bénh bach ciu ty bao méan
tinh; bénh bach ciu lympho; bénh bach ciu dong tiry; bénh u lympho khong
Hodgkin; bénh u lympho; bénh da hdng ciu nguyén phat; bénh ting tiéu ciu
nguyén phat; bénh xo hda tuy xuong kém theo di san tiy; va bénh Walden

stroem.

Ban chit k§ thuit cia sang ché

Muc dich cia séng ché 1a tim ra céc hop chat tetrahydro-pyrido-
pyrimidin d& didu tri hiéu qua cac bénh lién quan dén PI3K.

Theo khia canh thtr nhét, sang ché @& xuét hop chét tetrahydro-pyrido-

pyrimidin ¢6 cong thirc (I) va/hodc cac mudi dugc dung va/hodic cac solvat

cua ching,
Y
R2
\N | XN
J
N @)
trong do
Y duoge chon tir O hoic NR;

R' duoc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-
triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,
hodc

-C(0)-R*

trong do
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R* duoc chon tur C,-Cg-alkyl, halo-C,-Cg-alkyl, hydroxy-C,-Cg-alkyl,
C1—Cg-alkoxy-C1-Cg-alkyl, C,-Csg-alkyl-sulfonyl-C;-Cs-alkyl,
heteroxyclyl, heteroxyclyl-oxy, heteroxyclyl-C;-Cg-alkyl, C;5-Ci,-
xycloalkyl, C;3-Cio-xycloalkyl-C;-Cg-alkyl, heteroaryl, heteroaryl-oxy,
heteroaryl-C,-Cg-alkyl, hydroxy, C,-Cg-alkoxy, amino, N-C,-Cg-alkyl-
amino hodc N,N-di-C;-Cg-alkyl-amino,

trong d6 ‘C;-Cg-alkyl’ trong N-C;-Csg-alkyl-amino va N,N-di-C;-Cs-
alkyl-amino c6 thé khéng duoc thé hoic duogc thé bing halogen,
hydroxy hodc C;-C4-alkoxy;

trong d6 ‘Cs;-Cyp-xycloalkyl’” trong Cs;-Cip-xycloalkyl va C;-Cis-
xycloalkyl-C;-Cs-alkyl c6 thé khéng dugc thé hodc dugc thé bang 1-5
nhom thé doc 1ap duogc chon tur oxo, halogen, C;-Cs-alkyl, halo-C;-Cs-
alkyl, hydroxy-C;-Cg-alkyl, hydroxyl, C,-Cg-alkoxy, C,;-Cg-alkoxy-C;-
Cg-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C,-Cs-alkyl-amino, C;-
Cg-alkyl-cacbonyl, halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cs-alkyl-
cacbonyl hodc C;-Cg-alkoxy-C,-Cs-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ dugc chon tur oxiranyl, aziridinyl, oxetanyl,
thiethanyl, azetidinyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-
dihydrothiophenyl, 1-pyrolinyl, 2-pyrolinyl, 3-pyrolinyl,
tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, piperazinyl, azepanyl, thiepanyl ho#c oxepanyl; mdi
nhém nay khong dugc thé hodc dugc thé bang 1-5 nhom thé doc lap
duoc chon tir oxo, halogen, C;-Cg-alkyl, halo-C;-Cs-alkyl, hydroxy-C;-
Cg-alkyl, hydroxyl, C,-Cg-alkoxy, C;-Cg-alkoxy-C;-Cs-alkyl, amino, N-
C,-Cg-alkyl-amino, N,N-di-C;-Cg-alkyl-amino, C;-Cs-alkyl-cacbonyl,
halo-C,-Csg-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-cacbonyl hoac C,-Cs-
alkoxy-C;-Cg-alkyl-cacbonyl;
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trong d6 ‘heteroxyclyl’ ¢6 thé dugc gén vao nguyén tir khac loai hoic
nguyén tir cacbon va trong dé nguyén tir khac loai N va/hoac S cling co

thé tly y duoc oxy héa dén nhidu trang thai oxy héa khac nhau;

trong do6 ‘heteroaryl’ dugc chon tr furanyl, thiophenyl, pyrolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-oxadiazolyl,1,3,4-
oxadiazolyl, 1,2,5-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,3-
thiadiazolyl,1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
triazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-triazinyl,
1,2,4-triazinyl hoéc 1,3,5-triazinyl; mdi nhém nay khong dugc thé hoac
duoc thé béng 1-5 nhém thé doc 18p duoc chon tir halogen, C;-Cg-alkyl,
halo-C,-Cg-alkyl, hydroxy-C,-Cs-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-
alkoxy-C;-Cg-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C,;-Cg-alkyl-
amino, C;-Cg-alkyl-cacbonyl, halo-C;-Cg-alkyl-cacbonyl, hydroxy-C;-
Cs-alkyl-cacbonyl hodc C;-Cg-alkoxy-C;-Cs-alkyl-cacbonyl; trong do
‘heteroaryl’ c6 thé duoc gén vao nguyén tir khéac loai hodc nguyén ti
cacbon va trong d6 nguyén tr khac loai N va/hodc S cling co thé thy ¥

duogc oxy hoa dén céac trang thai oxy hoa khéac nhau;

R? duoc chon tir phenyl, naphtyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
quinolinyl hozc isoquinolinyl, mbi nhém nay khong dugc thé hodc duoc thé
bing 1-5 nhém thé doc lap dugc chon tir halogen, xyano, nitro, C;-Cs-alkyl,
halo-C;-Cg-alkyl, hydroxy-C;-Cg-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cs-
alkoxy-C;-Cg-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C;-Cs-alkyl-amino,
C;-Cg-alkyl-cacbonyl,  halo-C;-Cg-alkyl-cacbonyl,  hydroxy-C;-Cs-alkyl-
cacbonyl hodc C;-Cg-alkoxy-C;-Cg-alkyl-cacbonyl;

R? duoc chon tir H, C,-C4-alkyl hodc halo-C;-Cy-alkyl; va

m duoc chon tir 0 hodc 1.
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Ngoai ra sang ché dé cap dén hdn hop chira luong c6 tac dung diéu tri
ctia hop chét c¢6 cong thire (I) va mot hodc nhidu thanh phén hoat chét c6 tac
dung diéu tri.

Sang ché cling dé xudt duoc pham chua lugng 6 tac dung didu tri cta

hop chét ¢6 cong thie (I) va mot hodc nhiéu chit mang duoc dung.

M6 ta vin tit cac hinh vé
Fig.1 md ta mAu nhifu xa bdt tia X ctia mubi xitrat theo vi du 1
Fig.2 mo ta mau nhiéu xa bot tia X cta mudi fumarat theo vi du 1
Fig.3 m6 ta mau nhiéu xa bot tia X cua mubi napadisylat theo vi du 1
Fig.4 mé ta mau nhiéu xa bot tia X cia mudi phosphat theo vi du 67
Fig.5 mé ta: mAu nhidu xa bot tia X ctia mudi HCI theo vi du 67
Fig.6 md t4 mau nhiéu xa bdt tia X cua mudi hippurat theo vi du 67
Fig.7 m6 ta mau nhiu xa bot tia X cua dang khan trong theo vi du 1
Fig.8 md ta mau nhiéu xa bdt tia X cua trihydrat theo vi du 1

Fig.9 m6 ta mau nhiu xa bot tia X cua dang khan theo vi du 67

MG té chi tiét sang ché
Cong thic bit ky dugc dua ra & day dugc dy dinh d& thé hién cac dang
hydrat, solvat, va cac dang da hinh cta cac hop chét nay, va hdn hop cta

ching.

Trir khi ¢6 quy dinh khéc, thuét ngit “cdc hop chat theo séang ché” dung
dé chi cac hop chit co cong thirc (I) va cdng thirc phy clia chiing, mubi cua
céc hop chat nay, hydrat hogc solvat clia cac hop chét nay, mudi cua cac hop
chit nay cling nhu céc chat dong phan lap thé (bao gdm cac chit dong phén
khong d6i quang va cac chat dong phan ddi anh), cac tautome va céc hop chit

duoc danh ddu ddng vi (bao gdbm cac nhém thé doteri).
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Nhu duoc st dung & day, thuat ngit "mot” va cac thuat nglt twong tu
dugc str dung trong ngit canh cua sang ché, dic biét 14 trong ngit canh cta yéu
cau bao hd, dugc hiéu 1a bao gdm ca sb it va sb nhidu trir khi c6 quy dinh
khéac dugc chi ra & day hodc dugc phi nhén ré rang béi ngilr canh.

T4t ca cac quy trinh duoc md ta & ddy cé thé dugc thuc hién theo trinh
tu thich hop bét ky trir khi ¢6 quy dinh khac & day hodc duogc pht nhéan 1
rang boi ngit canh. Viée sir dung vi du bat ky hodic tit ca cc vi du, hodc ngdn
ngtt 1am vi dy, vi du “chéng han” duoc cung chp & day chi yéu nhim minh
hoa rd hon cho sang ché va khong lam gi6i han pham vi clia sang ché néu
khéng duoc yéu cau.

Sang ché c6 thé dugc hidu ddy du hon bang cach tham khao phan mo ta
sau day, bao gdm phan chu giai cac thuét ngit va cac vi du sau ddy. Nhu dugc
st dung & day, céac thuat ngit "bao gbdm", "chtra" va "bao ham" dugc sur dung
& diy theo nghia md, khong gidi han cta chung. Khi cac hgp chét ¢6 cong
thae 1 duge dé cap, didu nay cé nghia 1 con bao gdm céc tautome va cac oxit
N cla cac hop chét ¢ cong thirc I.

Céc tautome, chang han nhu céc tautome giita dang keto- va enol, dang
lactam- va lactim, dang amit va dang axit imidic hodc dang enamin va dang
imin, c6 thé c6 mat, vi du, ¢ vi tri R1 hodc R2 cta cac hop chét c6 cong thuc
I. Cac nguyén ti nito cua 18i tetrahydro-pyrido-pyrimidin cuia cac hop chét ¢c6
cong thirc I ciing nhu cac gdc heteroaryl va heteroxyclyl chira nito c¢6 thé tao
ra cac oxit N.

Khi dang sé nhiéu dugc st dung cho cac hop chét, cac mudi, va cac
hop chét twong tu, didu ndy con cé ¥ nghia 1a mot hop chét, mudi hoidc hop
chit twong tu duy nhét.

Cac thuét nglt chung dugc st dung trude day va sau day, trong nglt
canh cua ban md ta ndy, tot hon néu ¢ cic y nghia sau day, trir khi c6 quy
dinh khac:

Nhu duge st dung & ddy, thudt ngit “alkyl” d& cap dén gdc
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hydrocacbon khéng c6 nhanh hogc ¢6 nhanh bdo hoa hoan toan, bao gbém mot
nhanh hosc nhidu nhanh c6 dén 20 nguyén tir cacbon. Trr khi c6 quy dinh
khéc, alkyl d& cép t6i cac gbc hydocacbon ¢6 tir 1 dén 16 nguyén tir cacbon, 1
dén 10 nguyén tir cacbon, 1 dén 7 nguyén tir cacbon hogic 1 dén 4 nguyén tu
cacbon. Cac vi du dién hinh vé alkyl bao gbm, nhung khéng gi6i han o,
metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-
pentyl, isopentyl, neopentyl, n-hexyl, 3-metylhexyl, 2,2-dimetylpentyl, 2,3-
dimetylpentyl, n-heptyl, n-octyl, n-nonyl, n-dexyl va cac hop chét tuong tu.

Cu thé 13, cac nhém alkyl c6 1-7, tbt hon 1 1-4 nguyén tir cacbon.

Nhu duoc st dung & ddy, thuat ngit “halo-alkyl” dé cap dén alkyl nhu
duoc xac dinh ¢ day, ma duoc thé biang mot hodc nhidu nhém halo nhu dugc
xéc dinh & dy. Halo-alkyl c6 thé 1a mono-halo-alkyl, di-halo-alkyl hodc poly-
halo-alkyl bao gdm per-halo-alkyl. Mono-halo-alkyl c¢6 thé c6 mot nhoém
iodo, bromo, cloro hoac flo trong nhéom alkyl. Cac nhém di-halo-alkyl va
poly-halo-alkyl c¢6 thé c6 hai hodc nhiéu nguyén tir halo gidng nhau hoic t6
hop cia c4c nhém halo khéc nhau trong alkyl. Cu thé 13, poly-halo-alkyl chira
dén 12, hodc 10, hoic 8, hodc 6, hodc 4, hodc 3, hodc 2 nhém halo. Vi du
khong gidi han vé halo-alkyl bao gém flo-metyl, di-flo-metyl, tri-flo-metyl,
clo-metyl, di-clo-metyl, tri-clo-metyl, penta-flo-etyl, hepta-flo-propyl, di-flo-
clo-metyl, di-clo-flo-metyl, di-flo-etyl, di-flo-propyl, di-clo-etyl va diclo-
propyl. Per-halo-alkyl d& cip dén alkyl ¢ tit ca cac nguyén tir hydro duoc
thay thé bang nguyén ti halo.

Nhu dugc sir dung ¢ day, thuat ngit “heteroxyclyl” hodc “heteroxyclic”
dé cap dén hé vong hodc mdt vong 3 dén 7 canh hodc 7 dén 10 canh no hodc
no mot phé“ln, ma chira it nhit mot nguyén ti khéc loai dugc chon tur N, O va
S, trong d6 N va S ciing c6 thé tiy ¥ duoc oxy hoéa dén céc trang thai oxy hoa
khéc nhau. ‘Heteroxyclyl’ c¢6 thé duoc gin vao nguyén tir khac loai hodc
nguyén tr cacbon. ‘Heteroxyclyl’ c¢6 thé bao gdm cac vong dung hop hoic

cau noi cling nhu céc vong spiroxyclic. Vi du vé cac di vong bao gom



20904

oxiranyl, aziridinyl, oxetanyl, thiethanyl, azetidinyl, pyrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, 2,3-dihydrofuranyl, 2,5-
dihydrofuranyl, 2,3-dihydrothiophenyl, 1-pyrolinyl, 2-pyrolinyl, 3-pyrolinyl,
tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, morpholinyl

thiomorpholinyl, piperazinyl, azepanyl, thiepanyl va oxepanyl.

Nhu duoc st dung & ddy, thuat ngit “heteroaryl” dé& cap dén hé vong
hoac vong chua bdo hoa c6 mdt vong 4-, 5-, 6-, hoac 7 canh, hai vong 7-, 8-,
9-, 10-, 11-, hodc 12-canh hoac ba vong 10-, 11-, 12-, 13-, 14- hodc 15 canh —
mang s6 lugng 16n nhit c6 thé céac lién két doi lién hop trong (cac) vong nay,
ma chira it nhit mo6t nguyén tir khéc loai dugce chon tir N, O va S, trong dé N
va § cling ¢ thé tuy ¥ dugc oxy héa dén cac trang thai oxy hoa khac nhau.
‘Heteroaryl’ c6 thé duoc gén vao nguyén tir khac loai hodc nguyén tir cacbon.
‘Heteroaryl’ c¢6 thé bao gdm céc vong dung hop hodc ciu ndi cling nhu céc
vong spiroxyclic. Vi du vé heteroaryl bao gdm furanyl, thiophenyl, pyrolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, 1,2,5-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-oxadiazolyl,1,3,4-oxadiazolyl, 1,2,5-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,3-thiadiazolyl,1,3,4-thiadiazolyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl va 1,3,5-triazinyl.

Nhu duge st dung & déy, thuét ngir "xycloalkyl" d& cap dén céc nhom
hydrocacbon mot vong, hai vong hodc ba vong bdo hoa hodc chua bado hoa
mdt phan c6 3-12 nguyén tir cacbon. Trir khi ¢6 quy dinh khic, xycloalkyl dé
cap dén cac nhém hydrocacbon vong c6 tir 3 dén 10 nguyén tir cacbon vong,
hodc tir 3 dén 7 nguyén tir cacbon vong. Cac nhém hydrocacbon hai vong
dién hinh bao gdm octahydroindyl, decahydronaphtyl. Cic nhom
hydrocacbon ba vong dién hinh bao gbém  bixyclo[2.1.1]hexyl,
bixyclo[2.2.1]heptyl, bixyclo[2.2.1]heptenyl, 6,6-dimetylbixyclo[3.1.1]heptyl,
2,6,6-trimetylbixyclo[3.1.1]heptyl,  bixyclo [2.2.2]octy. Céc  nhoém

hydrocacbon bdn vong dién hinh bao gom adamantyl.

-0-
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Nhu dugc sir dung & day, thuat nglt “oxy” dé cap dén nhom lién két -O-

Nhu dugc st dung & day, thuat ngir “carboxy” hodc “carboxyl” la —
COOH.

Nhu duoc sir dung & ddy, tit ca cic nhom thé duoc viét theo cach dé
thé hién trat tu clia cac nhém chirc (cac nhom) ma ching bao gém. Cac nhom
churc nay duogc xac dinh trén day.

“Pidu tri” bao gdm didu tri phong ngira (phong bénh) va didu tri chita
bénh cling nhu tri hodn su phat trién ctia bénh hoic réi loan.

“Hbn hop” dung dé chi hdn hop cb dinh & dang mot don vi liu, hodc
kit chra cac phan dé st dung két hop, trong d6 hop chét c¢6 coéng thirc (I) va
hop chét két hop (vi du, thubc khac nhu duge giai thich dudi day, con duoc
goi la “duogc chit” hodc “déng hoat chét”) 6 thé dugc str dung ddc lap & cung
mot thoi diém hodc riéng biét cach nhau cac khoang thoi gian, dac biét 1a khi,
cac khoang thoi gian nay cho phép cac hop chét két hop thé hién tac dung hop
tac, vi du, tac dung hiép dong. Cac thuat ngir “ddng str dung” hodc “sir dung
két hop” hodc twong tu nhu dugce sit dung & ddy nghia 1 bao gdm st dung
hoat chét két hop da chon cho mét d6i tuong duy nhét cin duge diéu tri, vi
du, bénh nhén, va duoc du dinh bao gdm céc phac d6 didu tri ma trong d6 cac
hoat chit nay khéng can thiét phai duoc sir dung bang cing mdt duong sir
dung hodc & cing mdt thoi diém. Thuat ngit “hdn hop dugc pham” nhu dugc
stt dung & day c6 nghia 13 san phdm dugc tao thanh tlr viéc tron 14n hodc két
hop nhidu hon mét thanh phan hoat chét va bao gbm ca hdn hop ¢ dinh va
khong cb dinh cua cac thanh phin hoat chét ndy. Thudt ngt “hdn hop cb
dinh” ¢6 nghia 13 cac thanh phan hoat chat, vi du, hop chét c6 cong thac (I) va
hoat chét két hop, dugc sir dung cho bénh nhan mét cich déng thoi & dang
mot ché phdm duy nhét hodc mot lidu duy nhét. Thuét ngit “hén hop khong cb
dinh” ¢6 nghia 13 cac thanh phan hoat chét, vi du, hop chét c6 cong thic (I) va

hoat chét két hop, déu dugc sir dung cho bénh nhén nhu cac ché phim riéng

-10-
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biét mét cach ddng thoi, cling luc hodc 1an luot ma khong c6 céc gidi han thoi
gian cy thé, trong d6 viée sir dung nay cung clp cac muic ndng dd b tac dung
diéu tri ctia hai hop chit ndy trong co thé bénh nhan. Thuat ngit sau ciing ap
dung cho li€u phap hén hop, vi dy, sir dung ba hodc nhiéu thanh ph?ln hoat
chét.

Nhiéu phuong 4n khac nhau theo sang ché dugc mé ta & ddy. S& nhan
ra 1a céc dic didm duoc x4c dinh trong mdi phuong 4n c6 thé duoc két hop
voi cace dic diém xéac dinh khac dé tao ra céc phuong an khéc.

Sang ché ciing dé cap dén cac tién duogc chét dugc dung ctia hop chét
c6 cong thac (I). Cu thé 12, sang ché con dé cap dén cac tién duogc chét cla
hop chét c6 cong thirc I nhu dugc xac dinh & ddy ma chuyén héa in vivo thanh
hop chét c6 cong thirc I. Do d6, viéc dé cap dén hop chat c6 cong thirc T duge
hiéu 1a con d& cap dén céc tién dugc chit twong tmg ctia hop chét c6 cong
thire I, mot cach thich hop va cé lgi.

Sang ché con dé cap thém dén cac chit chuyén héa dugc dung ctia hop
chét c6 cong thic (I).

Trong mdt phuong 4n, sang ché dé xult hop chét c6 céng thirc (I)

va/hodc mubi duge dung va/hodc solvat cta chiing, duoc chon tir hop chat c6

cong thuc (Ia)

N (Ia),
trong d6 R', R* va Y 13 nhu duge xé4c dinh trén day.
Trong mdt phuong 4n, sang ché dé xuét hop chét c6 cong thuc (I)
va/hodc mudi duge dung va/hodc solvat cua nd, dugc chon tir hop chét ¢

cong thuc (1a”)
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N (Ia”),

trong d6 R', R* va Y 1a nhu dwoc x4c dinh trén day.

Trong mot phuong 4n khac, sang ché dé xuét hop chét c6 cong thic (1)

va/hodc mudi dugc dung va/hodc solvat cia nd, dugc chon tir hgp chat céd

cong thire (Ib)
D
o
2
R\N | SN
P
N (Ib),

trong d6 R' va R? 13 nhu dugc xéc dinh trén day.

Trong mot phuong 4n khéc, sang ché dé xudt hop chét c6 cong thirc (I)

va/hodc muoi dugc dung va/hodc solvat cua nd, duge chon tir hop chat co

cong thuce (Ib”)

N (Ib%),
trong d6 R' va R? 14 nhu duoc x4c dinh trén day.

Trong mdt phuong 4n khéc, sang ché dé xuét hop chét c6 cong thirc (I)

va’hodc muoi dugc dung va/hoac solvat cua nd, duge chon tir hop chat co

cong thace (Ic)
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N (Ic),
trong d6 R' va R? 13 nhu dugc x4c dinh trén day.
Trong mot phuong an khac, sang ché dé xuét hop chét c6 cong thirc (I)
va/hoic mudi duge dung va/hodc solvat cua nd, dugc chon tir hop chéit ¢6

cong thuce (Ic”)

N (Ie%),
trong d6 R' va R* 13 nhu duoc xac dinh trén day.
Trong mot phuong 4n khéc, sang ché dé xuét hop chét c6 cong thic (1)

va/hodc mudi dugc dung va/hodc solvat ciia nd, dugc chon tir hop chat co

cong thuc (Id)
0
Lo~
(0] R*
2
R\N | SN
J
N (Id),

trong d6 R* va R? 14 nhu duoc x4c dinh trén day.
Trong mdt phuong an khac, sang ché dé xuét hop chét c6 cong thirc (I)
va/hodc mudi duoc dung va/hodc solvat ciia nd, dugc chon tir hop chét c6

cong thuce (Id”)
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N Id),
trong d6 R* va R? 13 nhu duoc x4c dinh trén day.
Trong mot phuong an khac, sang ché d& xudt hop chit c6 cong thic (1)

va/hoac muodi duge dung va/hodc solvat cia n6, dugc chon tir hgp chat co

o
N%
HN R®

cong thuc (Ie)

N (Ie),
trong d6 R* va R* 1a nhu dugc xé4c dinh trén day.
Trong mdt phuong an khac, sang ché d& xuit hop chét c6 cong thire (1)
va/hodc mudi duoc dung va/hodc solvat cia nd, duge chon tir hop chét co

cong thuc (Ie’)

N (Ie’),

trong d6 R* va R? 14 nhu dugc xé4c dinh trén day.

Trong mot phuong 4n khac, sang ché dé xuét hop chit c6 cong thirc (1),
(Ta), (Ia”), (Ib), (Ib*), (Ic), (Ic*), (Id), (Id*), (Te) hodc (Ie’) va/hodc mudi dugc
dung va/hodc solvat ciia né, trong d6 R* dwoc chon tir naphtyl, pyridyl ho#c
pyrimidinyl; m8i nhém nay khéng duoc thé hoic dugc thé bang 1-3 nhom thé
doc 1ap duogc chon tu halogen, xyano, nitro, C;-Cg-alkyl, halo-C;-Cg-alkyl,
hydroxy-C;-Cg-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cg-alkoxy-C;-Cg-alkyl,
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amino, N-C;-Cg-alkyl-amino, = N,N-di-C;-Cg-alkyl-amino, C;-Cg-alkyl-
cacbonyl, halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-cacbonyl hoic C;-
Cs-alkoxy-C;-Cg-alkyl-cacbonyl.

Trong mdt phuong an khéc, sang ché d& xuét hop chét c6 cong thirc (1),
(Ia), (I2%), (Ib), (Ib*), (Ic), (Ic’), (Id), (Id*), (Ie) hoic (Ie’) va/hoic mudi duoc
dung va/hodc solvat cta nd, trong d6 R* dugc chon tir 3-pyridyl hodc 5-
pyrimidinyl; mdi hop chét ndy dugc thé bang 1-2 nhém thé doc 1ap duoc chon
tur halogen, xyano, nitro, C;-Cg-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-Cs-alkyl,
hydroxyl, C;-Cs-alkoxy, C;-Cs-alkoxy-C;-Cs-alkyl, amino, N-C;-Cg-alkyl-
amino, N,N-di-C;-Cg-alkyl-amino, C;-Cg-alkyl-cacbonyl, halo-C;-Cg-alkyl-
cacbonyl, hydroxy-C,-Cg-alkyl-cacbonyl hodc C;-Cg-alkoxy-C;-Cg-alkyl-
cacbonyl, trong d6 mé6t nhom thé ndm & vi tri para so véi diém lién két ciia R?
vao 161 ctia hop chét nay.

‘Trong mot phuwong an khac, sang ché dé xuét hop chat ¢6 cong thic (I),
(1a), (I2’), (Ib), (Ib*), (Ic), (Ic*), (Id), (Id"), (Te) hodc (Ie’) vahodc mudi dugc
dung va/hoac solvat cua no, trong do R? dugc chon tur 3-pyridyl hodc 5-
pyrimidinyl; mbi nhém nay duogc thé bang 1-2 nhom thé doc 1ap duoc chon tir
halogen, xyano, C;-C;-alkyl, halo-C;-Cs-alkyl, C,;-C,-alkoxy hodc amino,
trong d6 mot nhém thé ndm & vi tri para so véi diém lién két cua R vao 16i
hop chét nay.

Trong mdt phuong 4n khac, sang ché dé xuét hop chét c6 cong thic (I),
(Ia), (Ia%), (Ib), (Ib*) (Ic), (Ic*), (Id), (Id*), (Ie) hodc (Ie”) va/hoic mubi dugc
dung va/hodc solvat cta no, trong dé6 R*> dugc chon tir 3-pyridyl hodc 5-
pyrimidinyl; mdi nhém nay dugc thé bang 1-2 nhém thé doc 1ap duogc chon tir
flo, clo, xyano, metyl, triflometyl, metoxy hodc amino, trong dé6 mot nhom
thé nim & vi tri para so v6i diém lién két ctia R? vao 18i cia hop chét nay.

Trong mdt phuong an khac, sang ché dé xuét hop chét c6 cong thuc (1),
(Ia) hoac (Ia’) va/hodc mudi duoc dung va/hoac solvat cua no, trong doé R’ 1a

H.
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Trong mot phuong an khéc, sang ché dé xut hop chét c6 cong thuc (1),
(Ia), (Ia”), (Ib), (Ib*), (Ic) hodc (I¢’) va/hodc mubi duge dung va/hodc solvat
clia no, trong d6 R' dugc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl.

Trong mdt phuong 4n khac, sang ché d& xuét hop chét c6 cong thice
(D), (Ia), (Ia’), (Ib), (Ib*), (Ic) hoic (Ic’) va/hoic mudi dugc dung va/hoic
solvat ctia nd, trong d6 R' dwoc chon tir pyridyl hodc pyrimidinyl.

Trong mot phwong an khac, sang ché dé xuét hop chit c6 cong thic (1),
(Ia), (I2"), (Ib), (Ib*), (Ic) hodc (Ic’) va/hodc mudi dugce dung va/hodc solvat
clia no, trong d6 R' 1a -C(0)-R*, trong d6 R* 1a nhu dugc x4c dinh trén day.

Trong mot phuong an khac, sang ché dé xuét hop chit c6 cong thic (1),
(Ia), (Ia%), (Ib), (Ib*), (Ic) hoic (I¢’) va/hodc mudi duoc dung va/hodc solvat
ctia no, trong d6 R' 1a -C(0)-R*, trong d6 R* 14 nhu duoc xé4c dinh trén day.

Trong mot phuong an khéc, sang ché dé xuét hop chét c6 cong thirc (I),
(Ia), (I2), (Ib), (Ib*), (Ic) hodc (Ic’) trong d6 R' 13 -C(0)-R*; hodc hop chét c6
cong thic (Id), (Id’), (Ie) hoac (Ie’) va/hodc mudi dugc dung va/hodc solvat
cua no, trong do

R* dugc chon tur C,-Cg-alkyl, C,-Cg-alkoxy-C;-Cg-alkyl, heteroxyclyl,

heteroxyclyl-C;-Cg-alkyl, C;-Cip-xycloalkyl, heteroaryl, C;-Cg-alkoxy

hoac N,N-di-C,;-Cg-alkyl-amino,

trong do ‘C-Cg-alkyl’ trong N,N-di-C;-Cg-alkyl-amino cé thé khong

duoc thé hodc duoc thé bing halogen, hydroxy hodc Ci-Cy-alkoxy;

trong d6 ‘Cs-Cpp-xycloalkyl’ trong Cs-Cip-xycloalkyl c6 thé khong

duoc thé hodc duge thé béng 1-3 nhém thé ddc lap dugc chon tlr oxo,

halogen, C;-Cg-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-alkyl-cacbonyl;

trong do ‘heteroxyclyl’ dugc chon tur pyrolidinyl, tetrahydropyranyl,

piperidinyl, tetrahydrothiopyranyl, morpholinyl hodc piperazinyl; mdi

nhém nay khong duoc thé hodc duoc thé bﬁng 1-3 nhém thé doc lap
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dugc chon tr oxo, halogen, C;-Cg-alkyl, hydroxyl, C;-Cg-alkoxy, C;-
Cg-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé dwoc gin vao nguyén tir khac loai hodc
nguyén tu cacbon va trong do6 nguyén tir khac loai N va/hodc S cling ¢d

thé tly y duoc oxy héa dén cac trang thai oxy héa khac nhau;
trong d6 ‘heteroaryl’ dugc chon tir

furanyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl, 1,3,4-

oxadiazolyl, pyridyl, pyrazinyl; mdi nhém nay khong duoc thé hoic

duoc thé béng 1-3 nhém thé doc 1ap dugce chon tir halogen, C;-Cg-alkyl,

hydroxyl, C,-Cg-alkoxy, C,;-Csg-alkyl-cacbony]l;

trong d6 ‘heteroaryl’ c6 thé duoc gin vao nguyén’ tt khac loai hoac

nguyén tir cacbon va trong dé nguyén tr khac loai N va/hoac S cling co

thé thy y dugc oxy héa dén cac trang thai oxy héa khéac nhau.

Trong mdt phuong 4an khéc, sang ché @& xuit hop chét c6 cong thirc (1),
(Ia), (I2”), (Ib), (Ib>), (Ic) hodc (Ic’) trong d6 R'-C(0)-R*; hodc hop chét c6
cong thie (Id), (Id”), (Ie) hodc (Ie’) va/hoic mubi duoe dung va/hoic solvat
cua no, trong do

R* duoc chon tir heteroxyclyl, C4-Cs-xycloalkyl hodc heteroaryl;

trong d6 ‘C;-Cip-xycloalkyl’ c6 thé khong dugc thé hoidc dugce thé bing

1-3 nhém thé ddc 1ap dugc chon tur flo, C;-Cy-alkyl, hydroxyl, Ci-Cy-

alkoxy;

trong d6 ‘heteroxyclyl’ dugc chon tur pyrolidinyl, tetrahydropyranyl,

piperidinyl, tetrahydrothiopyranyl, morpholinyl hoic piperazinyl; moi

nhém nay khéng dugc thé hodc duoc thé bing 1-3 nhém thé doc lap

duoc chon tur oxo, halogen, C;-Cs-alkyl, hydroxyl, C;-C;-alkyl-

cacbonyl;
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trong d6 ‘heteroxyclyl’ ¢ thé duoc gén vao nguyén tir khac loai hoac
nguyén tir cacbon va trong d6 nguyén tir khac loai N va/hodc S cling cé

thé tiy ¥ dugc oxy héa dén cac trang thai oxy hda khac nhau;
trong do ‘heteroaryl’ dugc chon tir

furanyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl, 1,3,4-

oxadiazolyl, pyridyl, pyrazinyl; mdi nhém nay khong duoc thé hosc

dugc thé bing 1-3 nhém thé doc 14p duge chon tir C;-Cy-alkyl,

hydroxyl;

trong d6 ‘heteroaryl’ cé thé dwoc gin vao nguyén tir khac loai hodc

nguyén tir cacbon va trong dé nguyén tir khéc loai N va/hodc S cling co

thé thy y duoc oxy hoa dén cic trang thai oxy héa khac nhau.
Trong mdt phuong 4n khéc, sang ché d& xuét hop chét c6 cong thic (1), (Ia),
(Ia%), (Ib), (Ib*), (Ic) hodc (Ic’) trong d6 R'-C(0)-R*; hodc hop chit c6 cong
thire (Id), (Id*), (Ie) hodc (Ie) va/hodc mubdi duoc dung va/hodc solvat clia no,
trong do

R* duoc chon tir heteroxyclyl;

trong do ‘heteroxyclyl’ dugc chon tr pyrolidinyl, tetrahydropyranyl,

piperidinyl, tetrahydrothiopyranyl, morpholinyl ho#c piperazinyl; mdi

nhém nay khéng duoc thé hodc duoc thé bing 1-3 nhém thé doc lap

dugc chon tir oxo, halogen, C;-Cy-alkyl, hydroxyl, C;-C;-alkyl-

cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé dugc gin vao nguyén tir khac loai hodc

nguyén tir cacbon va trong d6 nguyén tir khac loai N va/hodc S cling cd

thé tiy ¥ dugc oxy hoa dén cac trang thai oxy hoa khac nhau.

Trong mot phuong 4n khac, sang ché d& xuit hop chit c6 cong thirc (1),
(Ia), (Ia%), (Ib), (Ib*), (Ic) hodc (Ic’) trong d6 R' 1 -C(0)-R*; hoic hop chit co
cong thirc (Id), (Id*), (Ie) hodc (Ie’) va/hodic mudi dugc dung va/hodc solvat

cua no, trong do
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R* dugc chon tir C;-Cg-alkyl, Ci-Cg-alkoxy-C;-Cg-alkyl, C;-Cg-alkoxy

hoac N,N-di-C,-Cg-alkyl-amino,

trong d6 ‘C;-Cg-alkyl’ trong N,N-di-C,-Cg-alkyl-amino c¢6 thé khong

duogc thé hodc duoc thé bang halogen, hydroxy hodc C,-Cy-alkoxy.

Trong mdt phuong 4n khéc, séng ché d& xudt hop chét ¢6 cong thire (),
(Ia), (Ia’), (Ib), (Ib”), (Ic) hodc (Ic’) trong d6 R' 12 -C(0)-R*; hodc hop chét co
cong thie (Id), (Id), (Ie) hoic (Ie’) va/hoic mudi duoc dung va/hodc solvat
cua no, trong do

R* duoc chon tir C;i-Cg-alkyl.

Trong mot phuong 4n khéc, sang ché d& xuit hop chét c6 cong thirc (1),
(Ia), (Ia%), (Ib), (Ib*), (Ic) hozc (Ic’) trong d6 R' 14 -C(0)-R*; hodc hop chét c¢6
cong thuc (Id), (Id’), (Ie) hoac (Ie’) va/hodc mudi dugc dung va/hodc solvat
cua no, trong do

R? duoc chon tir 3-pyridyl hodic 5-pyrimidinyl; m&i nhém nay dugc thé

bing 1-2 nhém thé déoc 1ap dugce chon tu flo, clo, Xyano, metyl,

triflometyl, metoxy hodc amino, trong d6 mét nhém thé nim & vi tri

para so v&i diém lién két ctia R? vao 161 ctia hop chét nay va

R* duoc chon tir heteroxyclyl,

trong d6 ‘heteroxyclyl’” dugc chon tir pyrolidinyl, tetrahydropyranyl,

piperidinyl, tetrahydrothiopyranyl, morpholinyl hodc piperazinyl; mdi

nhém nay khéng duoc thé hodc duge thé bing 1-3 nhém thé doc lap

dugc chon tir oxo, halogen, C;-Cs-alkyl, hydroxyl, C;-Cs-alkyl-

cacbonyl;

trohg d6 ‘heteroxyclyl’ c6 thé duoc gin vao nguyén tir khéc loai hodc
nguyén tir cacbon va trong d6 nguyén tir khéc loai N va/hodc S cling cd
thé tly y dugc oxy hoa dén céc trang thai oxy hoa khac nhau.

Trong mdt phuong an khéc, sang ché @& xudt hop chét c6 cong thirc (1),

(Ia), (Ia”), (Ib), (Ib*), (Ic) hodc (I¢”) trong d6 R' 13 -C(O)-R*; hodc hop chét co
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cong thirc (Id), (Id”), (Te) hodc (Ie’) va/hoic mudi duoc dung va/hodc solvat
cua no, trong dé

R* dugc chon tir 3-pyridyl hodc 5-pyrimidinyl; mdi nhém nay duoc thé

béng 1-2 nhém thé déc lap dugc chon tur flo, clo, xyano, metyl,

triflometyl, metoxy hodc amino, trong d6 mot nhém thé ndm & vi tri
para so v&i diém lién két caa R? vao 151 ciia hop chit nay va

R? dugc chon tr C;-Cg-alkyl, C,-Cg-alkoxy-C,-Cg-alkyl, C;-Cg-alkoxy

hodc N,N-di-C,-Cg-alkyl-amino,

trong d6 ‘C;-Cs-alkyl’ trong N,N-di-C;-Cg-alkyl-amino c6 thé khong

duogc thé hoic duoc thé bang halogen, hydroxy hoic C;-Cy-alkoxy.

Trong mdt phuong an khac, timg hop chit theo sang ché 13 cac hop
chét duoc liét ké trong phan vi du dudi day.

Trong mdt phuwong an khéc, sang ché dé xuét hop chét ¢ cong thirc (1),
duoc chon tu
{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl }-(tetrahydro-pyran-4-yl)-metanon;
{(S)-3-[6-(2,4-dimetoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(2,4-Dimetoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl }-(tetrahydro-pyran-4-yl)-metanon;
2-Metoxy-5-{4-[(S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
di hydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril;
2-Metoxy-5-{4-[ 1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-di
hydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril;
1-{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-propan-1-on;
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1-{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-propan-1-on;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
2-Amino-5-{4-[(S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
di hydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril,;
2-Amino-5-{4-[1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-di
hydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril;
(S)-(3-(6-(5-Flo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(5-Flo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-
4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(S)-2-Metoxy-5-(4-(1-(2-metoxyaxetyl)pyrolidin-3-yloxy)-7,8-dihydropyrido
[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
2-Metoxy-5-(4-(1-(2-metoxyaxetyl)pyrolidin-3-yloxy)-7,8-dihydropyrido[4,3-
d] pyrimidin-6(5H)-yl)nicotinonitril;
(S)-5-(4-(1-(Xyclopentancacbonyl)pyrolidin-3-yloxy)-7,8-dihydropyrido[4,3-
d] pyrimidin-6(5H)-yl)-2-metoxynicotinonitril;
5-(4-(1-(Xyclopentancacbonyl)pyrolidin-3-yloxy)-7,8-dihydropyrido[4,3-d]
pyrimidin-6(5H)-yl)-2-metoxynicotinonitril,
(2,4-Dimetyl-oxazol-5-yl)-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
(2,4-Dimetyl-oxazol-5-yl)-{3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetra hydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
Furan-3-yl-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido [4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
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Furan-3-yl-{3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido
[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy-pyrolidin-1-1-yl}-oxazol-5-yl-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl} -(3 -metyl-3H-imidazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
(3-Metoxy-xyclobutyl)-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
(3-Metoxy-xyclobutyl)-{3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
({(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-4-yl-metanon;
({3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-4-yl-metanon;
1-(4-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl } -piperidin-1-yl)-
etanon;
1-(4-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl } -piperidin-1-yl)-etanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-(4-metyl-oxazol-5-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(4-metyl-oxazol-5-yl)-metanon;
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5-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl}-1H-pyridin-2-on;
5-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl }-1H-pyridin-2-on;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-imidazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-imidazol-4-yl)-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-4-yl-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-4-yl-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl1)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-5-yl-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-5-yl-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl1}-(2,2-dimetyl-tetrahydro-pyran-4-yl)-
metanon;

{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2,2-dimetyl-tetrahydro-pyran-4-yl)-
metanon,;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2,4-dimetyl-oxazol-5-yl)-metanon;

-23-



20904

{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2,4-dimetyl-oxazol-5-yl)-metanon;
(4,4-Diflo-xyclohexyl)-{(S)-3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-tetra
hydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
(4,4-Diflo-xyclohexyl)-{3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon,;
2-Metoxy-5-{4-[(S)-1-(2-tetrahydro-pyran-4-yl-axetyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril,
2-Metoxy-5-{4-[1-(2-tetrahydro-pyran-4-yl-axetyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril;
5-{4-[(S)-1-(2,4-Dimetyl-oxazol-5-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-
5H-pyrido[4,3-d]pyrimidin-6-yl }-2-metoxy-nicotinonitril;
5-{4-[1-(2,4-Dimetyl-oxazol-5-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-SH-
pyrido[4,3-d]pyrimidin-6-yl}-2-metoxy-nicotinonitril;
5-{4-[(S)-1-(2,2-Dimetyl-tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-2-metoxy-nicotinonitril;
5-{4-[1-(2,2-Dimetyl-tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -2-metoxy-nicotinonitril;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-oxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-oxazol-4-yl)-metanon,;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-isoxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-isoxazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-isoxazol-4-yl)-metanon;
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{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-isoxazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-isoxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-isoxazol-4-yl)-metanon;
Isoxazol-3-yl-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
Isoxazol-3-yl-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d] pyrimidin—4¥yloxy] -pyrolidin-1-yl }-metanon;
Isoxazol-5-yl-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
Isoxazol-5-yl-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
2-Metoxy-5-{4-[(S)-1-(thiazol-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-
5H-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril;

2-Metoxy-5-{4-[ 1-(thiazol-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril;
2-Metoxy-5-{4-[(S)-1-(1-metyl-1H-pyrazol-4-cacbonyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril;
2-Metoxy-5-{4-[1-(1-metyl-1H-pyrazol-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril;
2-Metoxy-5-{4-[(S)-1-(1-metyl-1H-pyrazol-3-cacbonyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril;
2-Metoxy-5-{4-[ 1-(1-metyl-1H-pyrazol-3-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril;
(2,2-Dimetyl-tetrahydro-pyran-4yl)-{(S)-3-[ 6-(6-Metoxy-5-metyl-pyridin-3-
y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-

metanon;
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(2,2-Dimetyl-tetrahydro-pyran-4yl)-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
(1,1-Dioxo-hexahydro-1lambda* 6*-thiopyran-4-yl)-{(S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-
pyrolidin-1-yl}-metanon;
(1,1-Dioxo-hexahydro-1lambda*6*-thiopyran-4-yl)-{3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-
pyrolidin-1-yl}-metanon;
(S)-(2,4-Dimetyloxazol-5-y1)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
(2,4-Dimetyloxazol-5-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(thiazol-5-
yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(thiazol-5-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl )pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-
pyrazol-5-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-pyrazol-5-yl)metanon;
4-((S)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-
on;
4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-on;
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(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-3-
yl)metanon;

(3-(6-(6-Metoxy-5 -(triﬂometyl)pyridin-B -yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-3-yl)metanon;
(S)-(1H-Imidazol-4-y1)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon,;
(1H-Imidazol-4-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
5-((S)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-
on;
5-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-on;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-4-
yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-4-yl)metanon;
(S)-(1,3-Dimetyl-1H-pyrazol-4-y1)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-
y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
(1,3-Dimetyl-1H-pyrazol-4-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1H-pyrazol-4-
yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1H-pyrazol-4-yl)metanon;
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(S)-(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(5-metyl-1,3,4-oxadiazol-2-yl)metanon;
(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(5-metyl-1,3,4-oxadiazol-2-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyrazin-2-
yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyrazin-2-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-
imidazol-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-imidazol-4-yl)metanon;
{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-pyrazol-4-yl)-
metanon;
{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-pyrazol-4-yl)-metanon;
{(5)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-thiazol-4-yl-metanon;
{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-thiazol-4-yl-metanon;
{(S)-3-[6-(5-Clo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(5-Clo-6-metoxy-pyridin-3-yl1)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-(tetrahydro-pyran-4-yl)-metanon;
(S)-(3-(6-(6-Amino-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
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(3-(6-(6-Amino-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)azetidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
{(S)-3-[6-(2-Metoxy-pyrimidin-5-y1)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(2-Metoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-
4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
[(S)-3-(6-Quinolin-3-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon;
[3-(6-Quinolin-3-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-
pyran-4-yl)metanon,;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(S)-1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)-3,3-dimetylbutan-
1-on;
1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)-3,3-dimetylbutan-1-on;
1-{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-propan-1-on;
1-{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-propan-1-on;
2-Metoxy-5-[4-((S)-1-propionyl-pyrolidin-3-yloxy)-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl]-nicotinonitril,
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2-Metoxy-5-[4-(1-propionyl-pyrolidin-3-yloxy)-7,8-dihydro-5H-pyrido[4,3-
d]pyrimidin-6-yl]-nicotinonitril;
(S)-6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyridin-2-yl)pyrolidin-3-
yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyridin-2-yl)pyrolidin-3-
yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
(S)-6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyrimidin-2-yl)pyrolidin-
3-yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyrimidin-2-yl)pyrolidin-3-
yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
(S)-1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-
pyran-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(S)-2-Metoxy-5-(4-(1-(tetrahydro-2H-pyran-4-cacbonyl)pyrolidin-3-
ylamino)-7,8-dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
2-Metoxy-5-(4-(1-(tetrahydro-2H-pyran-4-cacbonyl)pyrolidin-3-ylamino)-
7,8-dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
(S)-1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-cacbonyl)piperidin-
1-yl)etanon;

1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-cacbonyl)piperidin-

1-yl)etanon,;
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(2,2-Dimetyltetrahydro-2H-pyran-4-yl)((S)-3-(6-(6-metoxy-5-
(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-
ylamino)pyrolidin-1-yl)metanon;
(2,2-Dimetyltetrahydro-2H-pyran-4-yl)(3-(6-(6-metoxy-5-
(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-
ylamino)pyrolidin-1-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-
yl)metanon,;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-yl)metanon,;
((S)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)((1s,4R)-4-
metoxyxyclohexyl)metanon,;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-y1)((1s,4R)-4-
metoxyxyclohexyl)metanon,;
((S)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)((1r,4S)-4-
metoxyxyclohexyl)metanon,;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)((1r,4S)-4-metoxyxyclohexyl)metanon;
((1s,4R)-4-Hydroxyxyclohexyl)((S)-3-(6-(6-metoxy-5 -(friﬂometyl)pyridin-S -
y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-
yl)metanon,;
((1s,4R)-4-Hydroxyxyclohexyl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)metanon;

-31-



20904

((1r,4S)-4-Hydroxyxyclohexyl)((S)-3-(6-(6-metoxy-5-(triflometyl)pyridin-3-
y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-
yl)metanon;
((1r,4S5)-4-Hydroxyxyclohexyl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(1-metyl-1H-imidazol-4-yl)metanon,;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(1-metyl-1H-imidazol-4-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-yl)metanon,;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-4-yl)metanon;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-4-yl)metanon;
(2,2-Dimetyltetrahydro-2H-pyran-4-y1)((S)-3-(6-(6-metoxy-5-metylpyridin-3-
y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-
yl)metanon;
(2,2-Dimetyltetrahydro-2H-pyran-4-yl1)(3-(6-(6-metoxy-5-metylpyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)metanon;
(S)-1-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
1-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
(S)-(3-(6-(5-Clo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
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(3-(6-(5-Clo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-

d] pyrimidin—4-ylamino)pyrolidin- 1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(Tetrahydro-pyran-4-yl)-{(S)-3-{6-(5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl }-metanon;
(Tetrahydro-pyran-4-yl)-{3-{6-(5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl}-metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(4-metylpiperazin-
1-yl)metanon; '
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(4-metylpiperazin-1-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-
yl)(morpholino)metanon,;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(morpholino)metanon,;
(S)-(4-Hydroxypiperidin-1-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
4-Hydroxypiperidin-1-y1)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
(S)-N-(2-Hydroxyetyl)-3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)-N-metylpyrolidin-1-carboxamide;
N-(2-Hydroxyetyl)-3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)-N-metylpyrolidin-1-carboxamit;
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(S)-1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)piperazin-1-
yl)etanon,;

1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)piperazin-1-
yl)etanon;
(S)-2-Metoxy-5-(4-(1-(morpholin-4-cacbonyl)pyrolidin-3-yloxy)-7,8-
dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
2-Metoxy-5-(4-(1-(morpholin-4-cacbonyl)pyrolidin-3-yloxy)-7,8-
dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(oxazol-4-
yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(oxazol-4-yl)metanon;
1-(4-{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl } -piperidin-1-yl)-
etanon,;

1-(4-{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl}-piperidin-1-yl)-
etanon;

{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-
metanon;
{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-5-yl-metanon;
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{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-5-yl-metanon;
{(S)-3-[6-(6-Metoxy-pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-
4-yloxy)pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon; or
{3-[6-(6-Metoxy-pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-
yloxy)pyrolidin-1-y1}-(tetrahydro-pyran-4-yl)-metanon.
Céc hop chit c6 cong thire (I) c¢6 thé c6 cac dang ddng phan khéc nhau.

Nhu dugc st dung & day, thuét ngi “chét déng phan quang hoc” hoéc “chat
ddng phan l4p thé” dung dé chi bét ky trong sé nhiéu cdu hinh ddng phan lap
thé khac nhau c6 thé tdn tai cho hop chit di cho theo sang ché va bao gdm
cac chit ddng phéan hinh hoc. Puoc hiéu 13, nhém thé c6 thé duoc gin & trung
tam bat ddi ciia nguyén tir cacbon. Do d6, sang ché bao gdbm cac ddng phan
d6i anh, ddng phan khong dbi quang hozic hdn hop raxemic ctia hop chét nay.
“Céc chit dong phan dbi anh” 1a cip chit ddng phén 14p thé 13 céc hinh anh
khong chdng khit 1én nhau dwoc qua guong. Hon hop 1:1 cta cdp chéat dong
phan dbi anh 13 hén hop “raxemic”. Thuat ngit ndy duoc st dung dé chi hdn
hop raxemic khi thich hop. "Cac chit déng phan khong dbi quang” 13 cac chit
dong phan 1ap thé c6 it nhit hai nguyén tir bat ddi, nhung khong phai 13 hinh
anh qua guong cua nhau. Hoéa 14p thé tuyét d6i dugc xéac dinh theo hé théng
Cahn-Ingold-Prelog R-S. Khi hop chit 1 chit ddng phan dbi anh tinh khiét,
hoéa lap thé & mdi cacbon bat ddi c6 thé duoc xac dinh boi R hodc S. Cac hop
chét da phén tich ma c6 cdu hinh tuyét ddi chwa biét c6 thé duoc ky hiéu la
(1) hoac (-) tay theo hudng (quay phai hodc quay trai) ma ching quay mat
phing 4nh séang phan cuc & budc séng clia vach D natri. Mot s hop chét duoc
mo ta & day chira mdt hodc nhiéu trung tam hodc céc truc bét d6i va do d6 co
'thé tao ra céc chét dong phén dbi anh, chat dong phan khong dbi quang, va
cac dang ddng phéan 14p thé khac ma c6 thé dwoc xac dinh, v& hoéa 1ap thé
tuyét dbi, nhu (R)- hodc (S)-. Sang ché bao gdm tit ca cac chit ddng phan c6

thé nay, bao gdm cac hdn hop raxemic, tily y cac dang tinh khiét va cac hdn
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hop trung gian. Céc cht ddng phén (R)- va (S)- hoat quang c6 thé dugc diéu
ché bang cach sir dung cac synthon bt dbi hodc cac chit phan tng bét dbi,
hodc duoc phan tich bang cach sir dung céc k¥ thuét thong thuong. Néu hop
chét nay chira lién két d6i, nhom thé nay c6 thé 1 ciu hinh E hogic Z. Néu hop
chat nay chira xycloalkyl dugc thé hai 14n, nhém thé xycloalkyl ¢6 thé c6 cau
hinh cis- hodc trans. T4t ca cac dang tautome ciing duoc du dinh bao gém.

Nhu dugc sir dung & day, thuat ngir “mubi dugc dung” dugc dung dé
chi cac mubi van gilt dugc tac dung sinh hoc va cdc dic diém cia cac hop
chét theo sang ché va, thuong dugc mong mubn vé mit sinh hoc. Trong nhidu
trudng hop, cic hop chit theo sang ché c¢6 kha ning tao mudi axit va/hodc
bazo do sy c6 mat cua cadc nhém amino va/hodc carboxyl hodac cac nhém
tuong tu voi ching.

Cac mubi cong axit dugc dung cod thé duoc tao ra véi cac axit vd co va
cac axit hitu co, vi du, cac mudi axetat, aspartat, benzoat, besylat,
bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat,
clorua/hydroclorua, clotheophyllonate, xitrat, etandisulfonat, fumarat,
gluceptat, gluconat, glucuronat, hippurat, hydroiodua/iodua, isethionat, lactat,
lactobionat, laurylsulfat,” malat, maleat, malonat, mandelat, mesylat,
metylsulphat, naphthoat, napsylat, nicotinat, nitrat, octadecanoat, oleat,
oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro phosphat,
polygalacturonat, propionat, stearat, sucxinat, sulfosalixylat, tartrat, tosylat va
trifloaxetat.

Céc axit vO co ma tir d6 thu duge cac mudi bao gém, vi du, axit
hydrocloric, axit hydrobromic, axit sulfuric, axit nitric, axit phosphoric, va
cac hop chét twong tu.

Cac axit hitu co ma tir d6 thu duoc cac mudi bao gém, vi du, axit
axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit
sucxinic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit mandelic,

axit metansulfonic, axit etansulfonic, axit toluensulfonic, axit sulfosalixylic,
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va cac hop chét tuong tu. Cac mubi cdng bazo dugc dung cé thé duogc tao ra
v&1 céc bazo hitu co va vo co.

Céc bazo v6 co ma tir d6 thu duoc cac mudi bao gém, vi du, cac mudi
amoni va c4c kim loai tir ¢6t 1 dén 12 ciia bang tudn hoan. Trong mot sb
phuong an, cac mubi nay thu duogc tir natri, kali, amoni, canxi, sét, bac, kém,
va dong, cac mudi dic biét thich hop bao gdm mudi amoni, kali, canxi va
magie.

Céc bazo hitu co ma tir d6 thu dugc cac mudi bao gdm, vi du, amin bac
mot, hai va ba, cac amin duoc thé bao gém cac amin duge thé tu nhién, cac
amin vong, cac nhya trao ddi ion bazo, va cac chét tuong tu. Cac amin hiru co
bao gdm isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin,
meglumin, piperazin va tromethamin.

Céc mudi dugc dung theo sang ché c6 thé duge tdng hop tir hop chit
me, gdc bazo hoc axit, bdng cac quy trinh héa hoc théng thudng. N6i chung,
cac mubi nay co thé duge didu ché bing cach cho cac dang axit tw do cla cac
hop chét nay phan tng véi luong hoa lugng phap ciia bazo thich hop (chéng
han nhu, Na, Ca, Mg, hoac K hydroxit, cacbonat, bicacbonat hodc cac chét
twong tur), hodc bing cach cho cic dang bazo ty do cua cac hop chit nay phan
ung voi luong hoéa lugng phap cia axit thich hgp. Cac phan ing nay thuong
duge thyc hién trong nuéc ho#ic trong dung mdi hitu co, hoic trong hon hop
cua ca hai. Noi chung, viéc st dung mdi truong khong phai nudc nhu ete, etyl
axetat, etanol, isopropanol, hodc axetonitril 1a mong mudn, khi kha thi. Danh
muc cac mudi thich hop khac co thé dugc tim théy, vi du, trong,“Remington's
Pharmaceutical Sciences”, 20th ed., Mack Publishing Company, Easton, Pa.,
(1985); va trong “Handbook of Pharmaceutical Salts: Properties, Selection,
and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Véi muc dich phéan 18p hoac tinh ché, cling co thé sir dung céc mubi
khong duoc dung, vi du picrat hoac percloat. Véi ing dung diéu tri, chi cac

mudi dugc dung hodc hop chét tu do dugc st dung.
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Do mdi quan hé gan giita céc hop chét c6 cong thie (I) & dang tu do va
cac hop chat & dang mubi cua ching, bao gdm cic mubi ma c6 thé duogc st
dung lam chét trung gian, vi dy, trong quy trinh tinh ché hoidc x4c dinh céc
hop chit méi, viée dé cap bat ky t6i cac hop chét nay hodic hop chit ¢6 cong
thire (I) trude va sau ddy duoc hiéu 1a d& cap t6i hop chit & dang tu do
va/hodc dé cap téi mot hodc nhiéu mudi cta no, khi thich hop, cling nhu mat
hoac nhiéu solvat, vi du, hydrat.

Cong thtrc bit ky dugc dua ra & day ciing du dinh thé hién cac dang
khoéng dugc danh dau cling nhu cac dang dugc danh dau déng vi cda cac hop
chit nay. Cac hop chit duoc danh diu ddng vi c6 cac cdu truc duge mo ta
bing cac cong thirc dd cho & ddy ngoai trir mot hodc nhidu nguyén tr duoc
thay thé bing nguyén tir c6 khdi lugng nguyén tir hodc sb khdi nguyén tir da
chon. Vi du v& céc ddng vi ma ¢ thé dugc dua vao cac hop chét theo séng
ché bao gdm céc ddng vi cua hydro, cacbon, nito, oxy, phospho, flo va clo,
ching han nhu, *H, °H, ''C, °C, "C, PN, "F ', **P, *’S, **Cl, '*’I. Sang ché
bao gdm nhidu hop chit duoc danh diu ddng vi khac nhau nhu dugc xac dinh
& day, vi du cac hop chit ma trong d6 cac ddng vi phéng xa nhu *H va '*C
hodc cac hop chit ma trong d6 cac ddng vi khéng hoat déng phéng xa, nhu *H
va C, c¢6 mit. Cac hop chéit dwoc danh ddu ddng vi nay 14 hitu ich trong cac
thir nghiém chuyén héa (véi '*C), cac nghién ctru dong hoc phan tmg (v6i, vi
du, *H hodc *H), cac k§ thuét phat hién hodc chup anh, nhu chup positron cit
16p (positron emission tomography: PET) hodc chup cét 16p vi tinh bing birc
xa don photon (single-photon emission computed tomography: SPECT) bao
gém cac thr nghiém phéan bd md cua duogc chit hodc co chét, hoic trong
phuong phap didu tri hoat tinh phong xa cho cic bénh nhan. Cu thé 13, '°F
hodc hop chét dugc danh diu c6 thé duogc dic biét mong mubn cho céc thir
nghiém PET hodc SPECT. Céac hop chét duoc dénh dau déng vi theo sang ché
va céc tién duoc chét cua chung c6 thé dugc diéu ché béng cach thuc hién cac

quy trinh duoc mé ta trong so dd hodc trong cac vi du va quy trinh diéu ché
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duoc mo ta dudi ddy bang cach thay thé chét phan tng duoc dénh déu dong vi
san c6 cho chat phan img khéng dugc danh diu ddng vi.

Ngoai ra, su thay thé bing cic dong vi ning hon, dic biét 1 doteri
(nghia 13, *H hodc D) c6 thé tao ra céc vu diém vé& mit didu tri do do én dinh
chuyén héa cao hon, vi du, thoi gian ban thai in vivo ting hodic cic yéu ciu vé
lidu giam hodc cai thién chi sb diéu tri. Puoc hiéu 14 doteri trong ngft canh
nay dugc xem 1a nhom thé cta hop chit c6 cong thic (I). Nong do ciia dong
vi nang hon nay, cu thé 1a doteri, c6 thé dugc x4ac dinh bing hé sb 1am giau
dong vi. Thuét ngit "hé sb lam giau ddng vi" nhu dugc s dung & ddy co
nghia 13 ti 18 gifta d6 giau dong vi va do giau tw nhién cliia ddng vi di xac
dinh. Néu nhom thé trong hop chét theo sang ché 1a doteri, hop chét nay c6 hé
sé 1am giau ddng vi cho mdi nguyén tir doteri dugc chi dinh it nhét 1a 3500
(két hop 52,5% doteri & mdi nguyén tir doteri dd dwoc chi dinh), it nhét 1a
4000 (két hop 60% doteri), it nhét 1a 4500 (két hop 67,5% doteri), it nhét 1a
5000 (két hop 75% doteri), it nhit 1a 5500 (két hop 82,5% doteri), it nhat 1a
6000 (két hop 90% doteri), it nhit 14 6333,3 (két hop 95% doteri), it nhat 1a
6466,7 (két hop 97% doteri), it nhat 1a 6600 (két hop 99% doteri), hodc it
nhét 13 6633,3 (két hop 99,5% doteri).

Céc hop chét ¢ cong thire (I) dugc danh diu déng vi ¢6 thé duoc diu
ché bang céc k§ thuat théng thuong da biét v6i ngudi c6 hiéu biét trung binh
trong linh vuc nay hodc bang quy trinh tuong ty véi cac quy trinh di duge mo
ta trong phan vi du va didu ché kém theo bing cach st dung cic chét phan
tmg dugc danh ddu ddng vi thich hop thay cho chét phan tmg khong dugc
danh du da st dung trudc day.

Céc solvat dugc dung theo sang ché bao gém cac hop chit, trong do
dung moéi dé Kkét tinh c6 thé dugc thé déng vi, vi du, D,O, dg-axeton, dg-
DMSO.

Céc hop chit theo sang ché, nghia 13, cac hop chét cé cong thirc (I)

chira cac nhom c6 kha nang dong vai trd 1a chat cho va/hodc chat nhén doi voi
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céc lién két hydro c6 thé c6 kha ning tao ra cac dong tinh thé vé6i cac chét tao
dong tinh thé thich hop. Cac ddng tinh thé nay cé thd duge didu ché tir cac
hop chit c6 cong thire (I) bing cac quy trinh tao ddng tinh thé da bit. Cac
quy trinh nay bao gdm nghién, gia nhiét, ddng thing hoa, ddng néng chay
hodc cho céac hop chit ¢6 cong thic (I) trong dung dich tiép xtc véi cac chét
tao ddng tinh thé trong cac didu kién két tinh va tach céc ddng tinh thé di tao
ra. Céc chit tao ddng tinh thé thich hop bao gém céc chit dugc mé ta trong
WO 2004/078163. Do d6, sang ché con dé xuit thém cac ddng tinh thé chua
hop chét c¢6 cong thirc (D).

Nguyén tir bat di bit ky (vi du, cacbon hodic tuong tu) cia (cac) hop
chét theo sang ché c6 thé c6 mit & dang raxemic hodic duoc lam gidu dong
phan dbi anh, vi du, cAu hinh (R)-, (S)- hodc (R,S). Trong mdt s6 phuong an,
mdi nguyén tir bit dbi co it nhit 1a 50% luong du ddng phan dbi anh, it nhit
13 60% luwong du chét ddng phan dbi anh, it nhit 1 70% luong du ddng phan
ddi anh, it nhét 1a 80% luong du ddng phan ddi anh, it nhét 13 90% luong du
dong phan dbi anh, it nhét 13 95% luong du chét ddng phan di anh, hoic it
nhét 1a 99% luong du ddng phan dbi anh trong cdu hinh (R)- hoic (S). Cac
nhom thé & cic nguyén tir ¢6 cac lién két chua bdo hoéa c6 thé, néu c6 thé, co
mat & dang cis- (£)- hodc trans- (E)-.

Theo d6, nhu dugc st dung & ddy, hop chét theo sang ché c6 thé ¢ dang
mdt trong sd cac chit ddng phén, chit ddng phan quay, chit ddng phan
atropisome, tautome hoic hdn hop ciia ching, vi du, nhu cic dong phan hinh
hoc gin nhu tinh khiét (cis hodc trans), ddng phan khéng dbi quang, dong
phan quang hoc (thé dbi quang), cac raxemat hodc hdn hop cia ching.

Hbn hop cac ddng phan thu duoc theo sang ché c6 thé duoc tach ra
theo cach da biét v6i ngudi c¢6 hiéu biét trung binh trong linh vuc nay thanh
céc dong phan don 1&; cic ddng phan khéng dbi quang c6 thé duoc tach ra, vi
du, bang cach phan bd gitta cic hdn hop dung mdi nhiéu pha, tai két tinh

va/hodc tach séc ky, vi du, qua silica gel hodc b::ing vi du, séc ky léong hiéu
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néng trung binh qua cot pha d4o, va cac hdn hop raxemat c6 thé dugc tach ra,
vi dy, bang cach tao mubi vdi cac chit phan tmg tao mudi tinh khiét quang
hoc va viéc tich hdn hop céc chét dong phan khong dbi quang thu dugc nhu
vay, vi du, béng cach két tinh phan doan, hoac bﬁng céch séc ky qua céc vat
liéu cot hoat quang.

Céac raxemat tao thanh bat ky cta thanh phdm hodc chét trung gian c6
thé dugc hoa tan trong cac thé ddi quang quang hoc bang cac phuong phéap da
biét, vi du, bing cach tach cac mudi khong ddi quang cta ching, thu dugc véi
axit hodc bazo hoat quang, va giai phong hop chit axit hoic bazo hoat quang.
Cu thé 1a, do do géc bazo c6 thé dugc st dung dé hoa tan céc hop chét theo
sang ché vao céac thé d6i quang quang hoc cta chiing, vi dy, bing k§ thuat két
tinh phan doan mubi dugce tao ra véi axit hoat quang, vi du, axit tartaric, axit
dibenzoyl tartaric, axit diaxetyl tartaric, axit di-O,O'-p-toluoyl tartaric, axit
mandelic, axit malic hodc axit camphor-10-sulfonic. Cac san phém raxemic
cling c6 thé dugc hoa tan bang séc ky bat dbi, vi dy, sic ky 16ng hiéu ning
cao (high pressure liquid chromatography: HPLC) st dung chit hip phu bét
d6i. Cac hop chit theo sang ché thu dugc & dang tu do, mudi cia ching,
hoécdﬁnxuétﬁénduqcchétcﬁachﬁng.

Khi ca nhom bazo va nhom axit c6 mét trong cung mot phan tr, cac
hop chét theo sang ché cling cé thé tao ra cac mudi ndi, vi du, phan tir ion
ludng tinh.

Sang ché ciing dé xudt cac tién dugc chét cua cac hop chét theo sang
ché ma chuyén héa in vivo thanh céc hop chét theo sang ché. Tién dugc chét
1a hop chit hoat dong hodc khéng hoat dong duoc chuyén héa héa hoc nhor
hoat dong sinh 1y in vivo, ching han nhu phéan tng thiy phan, chuyén hoa va
v.v., thanh hop chit theo sang ché sau khi st dung tién dwoc chit cho dbi
tuong. Su thich hop va cac k§ thuat lién quan dén viéc tao ra va st dung céc
tién duoc chét da duoc biét rd boi cac chuyén gia trong linh vuc ndy. Cac tién

dugc chét c6 thé dugc chia theo khai niém thanh hai nhém khong dic thu, tién
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duoc chit tién chét sinh hoc va céac tién dugc chat chit mang. Xem The
Practice of Medicinal Chemistry, Ch. 31-32 (Ed. Wermuth, Academic Press,
San Diego, Calif., 2001). Néi chung, cac tién duoc chét tién chét sinh hoc 1a
cac hop chit, ma khong hoat dong hodc c6 hoat tinh thip so véi duge chét
hoat déng tuong tmg, chita mot hodc nhiéu nhém bao vé va dugc chuyén hoa
thanh dang hoat déng nho su chuyén héa hodc phan ly trong dung méi. Ca
dang dugc chat hoat dong va cac san phim chuyén hoéa dugc giai phong bét
ky nén c6 ddc tinh thép o muc do chép nhan duoc.

Tién duoc chit mang 1a cac duoc chét chira gbe van chuyén, vi du, cai
thién su hép thu va/hodc phan bd khu tra dén (céc) vi tri tac dung. Mong
mudn v& tién duoc chét mang nay, lién két gitta gbc duoc chat va gdc van
chuyén 1a lién két ddng hoa tri, tién dugc chét niy 1a khong hoat dong hoic
hoat dong kém hon dugc chit nay, va gbc van chuyén duoc giai phong bat ky
la khong ddc chip nhan dugc. Véi cac tién dugc chit ma gde van chuyén
duoc du dinh 1am ting sy hip thu thi su giai phong gbc van chuyén nay nén 1a
nhanh. Trong céc truong hop khac, mong mudn st dung gbc ma tao ra sy giai
phéng cham, vi du, mot sb polyme hozc cac gde khéac, nhu xyclodextrin. Cac
tién duoc chét mang c6 thé, vi du, duoc sir dung dé cai thién mét hodc nhiéu
dac d‘iéfn sau day: tang tinh va lipit, kéo dai thoi gian tdc dung duogc ly, ting
tinh ddc hiéu vi tri, gidm ddc tinh va cic phan Ung bét 1o, va/hodc cai thién
ché phém duoc cht (vi dy, do on dinh, do tan trong nudc, loai bo dic tinh
cam quan hodc hoa sinh 1y khéng mong mudn). Vi du, tinh ua lipit c¢6 thé
dugc ting cudng bing cach este héa (a) cac nhém hydroxyl véi axit
carboxylic ua lipit (vi du, axit carboxylic c¢6 it nhét 1a mot gbc wa lipit), hodc
(b) cac nhom axit carboxylic véi rugu ua lipit (vi du, ruou cé it nhét 13 mot
géc ua lipit, vi dy, rugu béo).

Céc tién duoc chit dién hinh 13, vi du, cac este cla cac axit carboxylic
tu do va cac din xuét S-axyl cua thiol va cac din xuédt O-axyl cia céc rugu

hodc phenol, trong d6 axyl ¢ ¥ nghia nhu dugc xac dinh & ddy. Céc tién duoc
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chat thich hop thuong 1a cac din xuét este duoc dung c6 thé chuyén hoa bang
cach phan ly trong dung mdi trong céc didu kién sinh 1y thanh axit carboxylic
me, vi du, alkyl este thip, xycloalkyl este, alkenyl este thdp hon, benzyl este,
alkyl este thip duoc thé mot 1an hodc hai 1an, nhu omega-(amino, mono- hodc
di- alkylamino thép, carboxy, alkoxycacbonyl thap)- alkyl este thip, alpha-
(alkanoyloxy thép, alkoxycacbonyl thap hodc di-alkylaminocacbonyl thip)-
alkyl este thap, nhu pivaloyloxymetyl este va céc chit thuong dugc sir dung
trong linh vuc nay. Thém vao d6, cic amin dd duoc bao vé nhu cac din xuét
duoc thé arylcacbonyloxymetyl dugc cét boi esteraza in vivo giai phong duoc
chét ty do va formaldehyt (Bundgaard, J. Med. Chem. 2503 (1989)). Hon nita,
cac duge chét chira nhém NH axit, nhu imidazol, imit, indol va hop chét
tuong tu, duge bao vé bang cic nhém N-acyloxymetyl (Bundgaard, Design of
Prodrugs, Elsevier (1985)). Cac nhém hydroxy duge bao vé nhu este va ete.
EP 039,051 (Sloan and Little) md ta cac tién dwoc chit Mannich-bazo axit
hydroxamic, qua trinh diéu ché va sir dung chung.

Ngoai ra, cic hop chit theo sang ché, bao gdm cac mudi cua ching,
cling c6 thé thu dugc & dang céc hydrat ciia chung, hodc bao gdm céc dung
mdi khac duoc sir dung cho viéc két tinh chung. Cac hop chit theo sang ché
c6 thé tu hodc dugce thiét ké dé tao ra solvat véi céc dung méi dugc dung (bao
gém nuée); do do, duge du dinh 1a sang ché bao gém ca cac dang solvat héa
va khong duoc solvat hoa. Thuét ngit “solvat” ding dé chi phirc hop phan tir
cta hop chét theo sang ché (bao gdm cac mudi duge dung cia chiing) véi mot
hodc nhiéu phén tir dung méi. Cac phan t&r dung méi nay 1a céc phén tir
thuong duge st dung trong linh vuc duge phim, duoc biét 1a khong doc véi
nguoi nhén, vi du, nudce, etanol, va tuong tu. Thuat nglt “hydrat” dé chi phuc
hop ma phén tir dung moi 1a nudc.

Céc hop chét theo sang ché, bao gébm cac mudi, hydrat va cac solvat

ctia ching, c6 thé ty hodc duoc thiét ké dé tao ra cac hop chét da hinh.
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Sang ché dé cap dén trong khia canh thi hai qua trinh san xuét hop chét
c6 cong thirc I. Cac hop chét c6 cong thirc 1 hodc mudi cua ching dugc didu
ché theo céc quy trinh dugc biét vé ban chdt, mic du chua duge mé ta trude
d6 vé quy trinh san xuét c4c hop chét c6 cong thirc 1.

Céc quy trinh phan ung chung:

So dd A
X
2
PG\N XN ( .
| ) + N—pgG’
N/ HY .
(A) (B)
a)
2 Y b), c) 2 Y
PG\N | \)N —_— R\N | Ny
7 7
(C) (D)
d), e) d), e)
Y Y
2 b), ¢) 2
PG\N | NN - . R\N | \)N
B P
© M
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Trong mdt phuong 4n, sang ché dé cip dén quy trinh san xuét hop chét
c6 cong thirc I (phuong phap A) bao gdm céc budc a,d,e,b, va c.

Hop chét c6 cong thic I thu duge qua budc b khir bao vé PG* tir hop
chét c6 cong thic (E), trong d6 PG* 1a nhém bao vé thich hop, t6t hon 12 nhom

benzyl, va cac nhém thé khac 12 nhu dugc xac dinh trén day,

(E)
sau d6 14 budc phan tmg ¢ véi R*-Hal,

Trong d6 R* dugc xé4c dinh trén ddy va Hal 13 halogen, cu thé 13 iot hoic
brom; trong céc didu kién Buchwald-Hartwig thong thuong, bing cach sir
dung phdi tir nhur X-Phos, di-tert-butyl(2’-metylbiphenyl-2-yl)phosphin hozc
2-di-t-butylphosphino-2'-(N,N-dimetylamino)biphenyl v&i chit xtc tac paladi
nhu Pdy(dba); hodc Pd,(dba);-CHCI; hodac PA(OAc),, t5t hon 1a Pdy(dba); voi
X-Phos, khi ¢4 mit bazo nhu, tét hon 14 Cs,COj; hodc zer-BuONa, trong dung
moi hitu co, nhu ete, tot hon 1a dioxan hodc THF. Tét hon 1a phan Ung duoc
khudy & nhiét d6 xép xi 80-120°C, t6t hon 1a 120°C. T4t hon 1a phéan {mng
duoc thuc hién trong khi tro nhu nito hodc argon.

Hop chét c6 cong thic (E) duge diéu ché bao gdm bude d khir bao vé
PG' tir hop chét c6 cong thirc (C), trong d6 PG' 13 nhém bao vé thich hop, vi
du, BOC, va cic nhém thé con lai 1a nhu dugce x4c dinh trén day,
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(€)

sau do 14 budc e phan tng ndi v6i R'-Act,

budc el: khi R' 14 -C(O)-R*, trong d6 R* 1a duoc xé4c dinh trén day, va Act 1a
nhém hoat héa hodc nhém hydroxy: phan tmg ndi 1a phan ¢ng tao amit, ure
hodc carbamic este. C6 nhiéu cach d3 biét dé didu ché amit ure hodc carbamic
este. Budc phan Ung ndi c6 thé duoc thuc hién v&i Act 13 nhém hoat hoa, tot
hon 14 trong quy trinh mdt budc hodc véi Act 13 nhém hydroxy lién quan dén
quy trinh mét hodc hai budc. Vi du vé phan tng tao lién két amit, xem
Mantalbetti, C.A.G.N va Falque, V., Amide bond formation and peptide
coupling, Tetrahedron, 2005, 61(46), pp10827-10852 va cac tai liéu tham
khao duoc trich ddn & ddy. Vi du vé quy trinh tng hop ure, xem Sartori, G.;
Maggi, R. Acyclic and cyclic ureas, Science of Synthesis (2005), 18, 665-758;
Gallou, Isabelle. Unsymmetrical ureas Synthetic Methodologies and
application in drug design, Organic Preparations and Procedures International
(2007), 39(4), 355-383. Vi du v& quy trinh tong hop carbamat xem Adams,
Philip; Baron, Frank A. Esters of carbamic acid, Chemical Reviews (1965),
65(5), 567-602. Do d6, vi du dugc cung cip & ddy khong duge du dinh 1a bao
gém moi khia canh ma chi 13 minh hoa;

budc e2: khi R' duoc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl va Act la
halogen, cu thé 1a iot hodc brom: phan Ung ndi duoc thuc hién khi c6 mit bazo
amin nhu N,N-diisopropyletylamin. Phan tng dugc thuc hién khi c6 mat
dung méi hitu co hozc, tot hon 13 khong kém theo dung mdi trong diéu kién

gia nhiét vi séng, vi du & 160°C trong 20 phut. Ngoai ra, phan tng nay c6 thé
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dugc thuc hién trong cac diéu kién Buchwald-Hartwig thong thuong bang
cach st dung phdi t¢ nhu X-Phos hoic 2-di-t-butylphosphino-2'-(N,N-
dimetylamino)biphenyl vé&i chdt xtc tac paladi nhu Pd,(dba); hodc
Pd,(dba);-CHCIl; hodc Pd(OAc),, t5t hon 1a Pd,(dba); véi X-Phos, khi c6 mit
bazo nhu, t&t hon 1a Cs,CO; hodc ter-BuONa, trong dung moi hitu co nhu
ete, tot hon 1a dioxan hodc THF. Phan Gng nay tdt hon 1 dugc khuéy O nhiét
d6 x4p xi 80 dén 120°C, t6t hon 14 120°C. Phan tng nay tét hon 1a dugc thuc
hién trong khi tro nhu nito hoac argon.

Hop chit co cong thic (C) dugc diéu ché bao gdm bude a 14 ndi hop
chét ¢6 cong thuc (A), trong dé PG? 1a nhém bao vé thich hop, vi du nhém
benzyl va X 14 halogen, cu thé 13 clo, hoic hydroxy; véi hop chit c6 cong thic
(B) trong d6 PG' 1a nhém bao vé thich hop, vi du BOC, va cac nhém thé con

lai 1a nhu dugc xéc dinh trén day,

X
PGi_
N | NN
P
N
(A)
2
HY
(B)

bude al: khi YH la OH va X 1a halogen: phan Ung xay ra khi c6 mét bazo
thich hgp nhu natri hydroxit (NaH) hodc kali t-butoxit (tBuOK) va dung moi
hitu co ¢6 cuc nhu THF, 2-metyltetrahydrofuran hoic dioxan trong cac diéu
kién khi tro & nhiét do phong.

budc a2: khi YH 1a NR’H va X 14 halogen: Phan mg xay ra khi c6 mit bazo
thich hop nhu, vi du kali cacbonat hodc bazo amin thich hgp nhu trietylamin
hodc N,N-diisopropyletylamin & nhiét d6 ting dan (vi du, 120°C) trong 20-

48h. Cac diéu kién cu thé bao gébm sir dung 1,0 duong lugng hop chét c6 cong
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thic (A), 1,0 duong lugng hop chit ¢6 cong thic (B) va 1,5 duong lugng
bazo & 120°C trong 48h.

budc a3: khi YH 1a NR’H va X 13 hydroxy: bazo thiic ddy phan tng ndi
phosphoni dugc st dung, nhd d6 hop chat c6 cong thirc (A) trong dung mdi
thich hgp nhu axetonitril dugc cho phan tmg véi mubi phosphoni nhu
benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (BOP) khi
c6 mit bazo nhu 1,8-diaza-7-bixyclo[5.4.0Jundecen (DBU) sau dé bd sung
hop chit co cong thirc (B). Tt hon 13, hdn hop phan g nay dugc khudy &
nhiét d6 tir 20°C dén 90°C trong 18-72h. Tét hon 13, phan tmg nay c6 thé
dugc thuc hién trong khi tro, vi du nito hoac argon. Cac didu kién dién hinh
bao gdm 1 duong luwong hop chédt ¢é cong thirc (A), 1,0-1,5 duong luong
BOP, 2,0-4,0 duoﬁg lugng DBU va 2,0-3,0 duong luong cia hop chit ¢6
cong thuc (B) trong axetonitril & 65°C trong 72 gid trong argon.

Trong mdt phwong an khac, sang ché dé cap dén quy trinh san xuit hop
chét c6 cong thie I, bao gdbm budc a, d va e nhu duge xac dinh trén day, bét
dAu tir hop chét c6 cong thirc (A) trong d6 PG* 1a R? (quy trinh A-a).

So d6 B

RL f) g Hak 9) 2

Q. & P, = O
o) R%™—Hal o Rz-——NH2 o)
(F) (G) (H)
100 O~ 10
m|R U R
0]
.R"
X o
RA Q k) R i) R
N/) N/) O
(A) (A) )
X =ClI X=0OH

Quy trinh san xudt hop chit cé cong thirc (A) trong d6 PG* 13 R* bao

g0m céc bude f,g, h, i va tiy ¥ k.
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budc f) tao bazo bac bdn hgp chit c6 cong thirc (F), R® = alkyl, vi dy, benzyl
v6i hop chét c6 cong thic chung R’-Hal, trong d6 R’ 13 alkyl, cu thé 13 metyl
va Hal 14 halogen, cu thé 13 iot hodc brom, trong diéu kién thong thuong bang
cach sir dung, cu thé 13 axeton lam dung mbi hitu co dé tao ra hop chét c6
cong thuce chung (G).
budc g) hop chat c6 cong thirc (H) duge didu ché bang cach cho R%-NH, phan
mg v&i hop chit ¢ cong thirc chung (G). Phan mg nay dugc thuc hién bing
cach str dung bazo, nhu K,CO; trong dung méi hitu co nhu, cu thé 12 hdn hop
2/1 cla etanol va nuéc va gia nhiét hén hop phan tmg & 80-100°C, cu thé 1a &
80°C.
budc h) hop chat c6 cong thirc (J) duoc diéu ché bang cach cho hop chét co6
cong thirc (H) phan tng véi bazo nhu, cu thé 13 NaH va hop chéit c6 cong
thire chung (R'°0),CO, trong d6 R' 14 alkyl, cu thé 14 metyl. H3n hop phéan
ing nay duoc khudy & nhiét d6 cao (90°C).
budc i) hop chét c6 cong thirc (A), X=OH duoc didu ché bing cach tao vong
pyrimidin, cho hop chét c¢6 cong thirc (J) phan tng véi formamidin axetat khi
c6 mit bazo nhu natri methoxit va trong dung moi hitu co nhu metanol &
nhiét d6 tang dan nhu 90°C trong 2-18h.
bude k) hop chét ¢é cong thirc (A), X=Cl duoc diéu ché bang cach cho hop
chét co cong thirc (A), X=OH phan tng v&i phosphoryl clorua khi c6 mit
bazo nhu trietylamin trong dung méi hitu co nhu toluen ¢ nhiét do ting dan
nhu 100°C trong 12-18h.

Trong mét phuong an khéc, sang ché d& cap dén quy trinh san xuét hop
chat c6 cong thic I (quy trinh B) bao gém cac bude a,b,c,d, va e.

Hop chét c6 cong thirc T thu duge bang budc d khir bao vé PG' tir hop
chat c6 cong thirc (D), trong d6 PG' 1a nhém béo vé thich hop, t6t hon 14 nhém

BOC, va c4c nhém thé con lai [4 nhu dugc x4c dinh trén day,
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(D)

sau d6 1a phan tmg budc e v6i R'-Act,

budc el: khi R' 1a -C(O)-R*, trong d6 R* duoc x4c dinh trén day, va Act 1a
nhém hoat héa hodc nhém hydroxy: Phan tmg ndi ndy 13 phan {ng tao amit,
ure hodc carbamic este. C6 nhiu cach da biét dé didu ché amit ure hoac
carbamic este. Budc phan tng ndi ndy cé thé dugc thuc hién véi Act 1a nhém
hoat héa, tot hon 13 trong quy trinh mét bude hodc véi Act 12 nhém hydroxy
lién quan dén quy trinh mét hodc hai budc. Vi du vé céc phan tmg tao lién két
amit, xem Mantalbetti, C.A.G.N and Falque, V., Amide bond formation and
peptide coupling, Tetrahedron, 2005, 61(46), pp10827-10852 va céc tai liéu
tham khao duoc trich din & day. Vi du vé& quy trinh téng hop ure, xem Sartori,
G.; Maggi, R. Acyclic and cyclic ureas, Science of Synthesis (2005), 18, 665-
758; Gallou, Isabelle. Unsymmetrical ureas Synthetic Methodologies and
application in drug design, Organic Preparations and Procedures International
(2007), 39(4), 355-383. Vi du v& quy trinh tong hop carbamat xem Adams,
Philip; Baron, Frank A. Ester of carbamic acid, Chemical Reviews (1965),
65(5), 567-602. Vi vay, vi du dugc cung cép ¢ day khong duoc du dinh 1a bao
gém toan bo céc linh vuc, ma chi dé minh hoa;

budc e2: khi R' dwoc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl va Act la
halogen, cu thé 12 iot hodc brom: phan tmg ndi nay duoc thuc hién khi c6 miit
bazo amin nhu N,N-diisopropyletylamin. Phan Gng nay duoc thuc hién khi c6
mit dung méi hitu co hoic, t6t hon 13 khéng c6 dung méi trong diéu kién gia

nhiét bing vi séng vi du, & 160°C trong 20 phit. Ngoai ra, phén Ung nay co
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thé duge thuc hién trong cac didu kién Buchwald-Hartwig thong thuong bing
cich st dung phdi t& nhu X-Phos hoic 2-di-t-butylphosphino-2'-(N,N-
dimetylamino)biphenyl v&i chit xtc tic paladi nhu Pd,(dba); hoac
Pd,(dba);-CHCI; hogic Pd(OAc),, t6t hon 13 Pd,(dba); véi X-Phos, khi c6 miit
bazo nhu, tét hon 1a Cs,CO; hoac tert-BuONa, trong dung mdi hitu co nhu
ete, tot hon 13 dioxan hozc THF. T6t hon 14, phan tng nay duoc khudy & nhiét
do x4p xi 1a 80-120°C, tt hon 1a 120°C. Tét hon 13, phan ung nay duogc thuc
hién trong khi tro nhu nito hoac argon.

Hop chit c6 cong thirc (D) duge didu ché bao gdm budce b khir bao vé
PG khoi hop chét c6 cong thirc (C), trong d6 PG? 1a nhém bao vé thich hop, vi

du nhém benzyl, va cac nhém thé con lai 1a nhu dugc x4c dinh trén day,

(C)
sau d6 13 bude ¢ phan ing véi R*-Hal,

Trong do R? duoc xac dinh trén day va Hal la halogen, cu thé 14 iot hodc
brom; trong cac didu kién Buchwald-Hartwig théng thuong, bing cach st
dung phdi t& nhu X-Phos hoic 2-di-t-butylphosphino-2'-(N,N-
dimetylamino)biphenyl véi chit xtc tic paladi nhu Pd,(dba); hodc
Pd,(dba);-CHCI; hoac Pd(OAc),, tdt hon 12 Pdy(dba); véi X-Phos, khi c6 mat
bazo nhu, tot hon 1a Cs,CO; hoidc fert-BuONa, trong dung moi hitu co nhu
ete, tot hon 14 dioxan hozc THF. Tét hon 14, phan tmg nay dugc khudy & nhiét
do xAp xi 1a 80-120°C, tét hon la 120°C. Tét hon 14, phéan Ung nay dugc thuc
hién trong khi tro nhu nito hoac argon.

Hop chét c6 cong thie (C) duoc didu ché nhu dugc mé ta trén day cho

quy trinh A.
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Trong mot phuong 4n khac, séng ché d& cap dén quy trinh san xuét hop
chét c6 cong thuc I, bao gém cac budc a, b va ¢ nhu dugce xac dinh trén day,
bét dAu tir hop chit c6 cong thirc (B) trong d6 PG' 1a R (quy trinh B-a).

Thuét ngt “nhém hoat héa” nhu duge sir dung & ddy dé cap dén nhém
c6 thé hoat hoa din xuét axit carboxylic, axit cacbonic hogc axit carbamic, dé
nbi véi gbc amin d& 14n luot tao ra gbc amit, ure hodc carbamic este. Céc
nhom nay la clorua, hodc cdc nhém duge tao thanh tir phan ung cta dn xuét
axit voi chét hoat hoa. Cac chét hoat hoa thich hop dugc biét d6i véi ngudi co
hiéu biét trung binh trong linh vuc ndy, vi du vé cac chit hoat héa nay 13 cac
din xuét carbodiimit, cdc din xuét pentaflophenyl este, cac dan xuit triazol,
cac dan xuét imidazol.

“Nhom bao veé”:

Trong cac quy trinh dugc mo ta trén day, cac nhém chirc c6 mat trong
nguyén liéu khéi du va khéng duge du dinh tham gia vao phan tmg nay, c6
mat & dang dugc bao vé néu can, va cac nhém béo vé ¢ mit duge cit bo, nhd
d6 cac hop chit khéi ddu nay ciing c6 thé tdn tai & dang cac mudi mién 1a
nhém tao mubdi c6 mit va phan img & dang mudi 1 c¢6 thé. Trong cac budc xir
ly bd sung, dugc thyc hién néu mudn, cic nhém chic cia céc hop chét khoi
diu ma khoéng nén tham gia vao phan tng nay c6 thé c6 mit & dang khong
duoc bao vé hodc cb thé dugc bao vé, vi du bz‘?tng mot hodc nhiéu nhém bao
vé. Sau d6 cac nhom bao vé dugce loai bd hoan toan hodc mot phﬁn theo mot
trong sb cac quy trinh da biét. Cac nhém bao vé va cach ma chung dugc dua
vao va loai bd dugc mo ta, vi dy, trong "Protective Groups in Organic
Chemistry", Plenum Press, London, New York 1973, va trong "Phuong
phépen der organischen Chemie", Houben-Weyl, 4th edition, Vol. 15/1,
Georg-Thieme-Verlag, Stuttgart 1974 va trong Theodora W. Greene,
"Protective Groups in Organic Synthesis", John Wiley & Sons, New York
1981. Pic diém ctia nhém bao vé 1a chung co thé duge loai bo d& dang, nghia

1a khong kém theo viéc xay ra cac phan tng thir cap khong mong muon, vi du
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bing cach phan ly trong dung mdi, khtr, quang phén hoic trong cac diéu kién
sinh ly.

Sang ché con bao gdm thém bién thé bit ky cta cic quy trinh nay,
trong d6 san phdm trung gian thu dwoc & giai doan bét ky ciia ching dugc st
dung lam nguyén liéu khoi dau va cac budc con lai dugc thuc hién, hoédc
trong d6 nguyén liéu khéi ddu duogc tao ra tai chd trong cac didu kién phan
g, hoic trong d6 céc thanh phan phan img duoc sir dung & dang cac mudi
ctia chuing hoic céc thé dbi quang tinh khiét quang hoc.

Céc hop chét theo sang ché va céc chit trung gian ciing c6 thé duge
chuyén héa 13n nhau theo cic quy trinh da biét v6i ngudi c6 hidu biét trung
binh trong linh vyuc nay.

Céac chét trung gian va cdc thanh phim c6 thé dugc tron 13n va/hodc
tinh ché theo cac quy trinh chudn, vi du, bing cach sit dung cac quy trinh séc
ky, cac quy trinh phan phdi, két tinh (lai), va twong tu.

Néi chung, cic budc sau day ap dung cho tit ca cac quy trinh dugc dé
cap trudce va sau day.

Tt ca céc bude xir ly dugc dé cap trén day c6 thé duoc thyuc hién trong
cac diéu kién phan tmg di biét v6i ngudi ¢ hidu biét trung binh trong linh
vuc ndy, bao gdm cac diéu kién duogc dé cap cu thé, khi véng mit hoic, thong
thudng, khi c6 mit cac dung mdi hodc chit pha lodng, bao goém, vi du, cac
dung méi hodc chit pha lodng tro v6i cdc chét phan ing dugc st dung va hoa
tan chung, khi ving mit hodc c6 mit cdc chit xuc tic, cac chat ngung tu hodc
chét trung hoa, vi du chét trao d6i ion, nhu chét trao dbi cation, vi dy, & dang
H+, phy thudc vao ban chét ctia phan tmg va/hoic cta céc chit phan tmg &
nhiét d§ gidm, binh thuong hoac tang dén, vi du & khoang nhiét do tir -100°C
dén 190°C, bao gdm, vi du, tir xip xi -80°C dén x4p xi 150°C, vi du tir -80 dén
-60°C, & nhiét d6 phong, tir -20 dén 40°C hozic nhiét d6 hdi luu, duéi ap suét
khi quyén hogc trong binh kin, khi thich hop duéi 4p suét, va/hodc trong khi

quyén tro, vi du dudi khi quyén argon hoéc nito.
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O tt ca cac giai doan cua cac phan ung, cac hdn hop ciia cac dong
phan dugc tao ra cd thé duogc tach thanh timg déng phan don 18, vi du céc
ddng phan khong dbi quang hoic céc ddng phan dbi anh, hodc thanh cac hén
hop ddng phan mong mubn bét ky, vi du cac raxemat hodc cic hdn hop cua
c4c dong phan khong d6i quang, vi du twong tu nhu cic quy trinh duoc mo ta
trén day.

Céc dung mdi ma tir d6 cac dung moéi thich hop cho phan tmg cu thé
bét ky c6 thé dugc lua chon bao gém cac dung mébi duge dé cip mot cach cu
thé hodc, vi du, nudc, este, nhu alkyl thép;alkanoat thép, vi du etyl axetat, ete,
nhu ete béo, vi du dietyl ete, hoac cac ete vong, vi du tetrahydrofuran hoac
dioxan, cac hydrocacbon thom léng, nhu benzen hodc toluen, rugu, nhu
metanol, etanol hodc 1- hodc 2-propanol, nitril, nhu axetonitril, hydrocacbon
duoc halogen hdéa, nhu metylen clorua hodc cloroform, axit amit, nhu
dimetylformamit hodc dimetyl axetamit, bazo, nhu heteroxyclic nito bazo, vi
du pyridin hodc N-metylpyrolidin-2-on, anhydrit axit carboxylic, nhu anhydrit
axit alkanoic thdp, vi du anhydrit axetic, hydrocacbon mach vong,thing hoc
nhanh, nhu xyclohexan, hexan hoic isopentan, metyxyclohexan, hodc hdn
hop ctia cac dung méi d6, vi du cac dung dich nudec, trir khi c6 quy dinh khac
trong phdn md ta cac quy trinh nay. Cac hdn hop dung méi nay ciing cb thé
duoc sir dung dé phan tich, vi du bang cach sic ky hodc phén tach.

Céc hop chit, bao gdbm mudi cta ching, cling c6 thé thu duoc & dang
cac hydrat, hodc céc tinh thé ctia ching c6 thé, vi du, bao gdm dung méi duoc
sir dung & két tinh. Cac dang tinh thé khac nhau c6 thé c6 mit.

Sang ché ciing dé cép dén cac dang ciia quy trinh nay, trong d6 hop
chét c¢6 thé thu dugc dudi dang hop chét trung gian & giai doan bt ky cia quy
trinh ndy duoc st dung 1am nguyén liéu khoi dau va cac bude xir Iy cbp lai
dugce thuc hién, hodc trong d6 nguyén liéu khoi ddu duoc tao ra trong cac didu

kién phan tmg hodc duoc sit dung & dang din xuét, vi du & dang dugc bao vé
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hoic & dang mubi, hodic hop chét ¢ thé thu duge bing quy trinh theo séng
ché duoc san xuét trong cac didu kién xir ly va dugce xtt 1y thém tai chd.

Tét ca céc nguyén lidu khéi dau, cac khdi cAu tric, céc chit phan ung,
cac axit, bazo, cac chit khir nuéc, dung moi va cac chét xuc tac duge st dung
dé téng hop cac hop chit theo sang ché cé bén trén thi truong hodc c6 thé
duogc san xudt bing cac quy trinh tdng hop hitu co da biét véi ngudi ¢6 hiéu
biét trung binh trong linh vyuc nay (Houben-Weyl 4™ Ed. 1952, Methods of
Organic Synthesis, Thieme, Volume 21).

Thanh vién cta ho phosphoinositide-3 kinaza (PI3K) tham gia vao su
sinh trudng, biét héa, séng s6t cua té bao, td chirc lai khung té bio va bt giit
c4c hat co quan trong t& bio trong nhiéu loai t& bao khic nhau (Okkenhaug
and Wymann, Nature Rev. Immunol. 3:317 (2003).

Pén nay, tdm PI3K ctia dong vat c¢6 vi d3 duoc xac dinh, dugce chia
thanh 3 16p chinh (I, IT va IIT) dua vao trinh tu di truyén ctia ching, cAu tric,
cac phan tir chuyén d6i, biéu hién, kiéu hoat héa, va co chit duoc uu tién.

PI3KS$ 14 lipit kinaza thudc 16p I ho PI3K (PI3K «, B, y va ) tao ra cac
tin hiéu tuyén tin thi hai xubi dong ctia cac thy thé lién két tyrosin kinaza.

PI3KS 13 heterodime tao bdi protein chuyén dbi va tiéu don vi xac tac
pl1108 chuyén hoa phosphatidylinositol-4,5-bis-phosphat (PtdInsP2) thanh
phosphatidylinositol-3,4,5-tri-phosphat (PtdInsP3). Cac protein hiéu tng
tuong tac v6i PtdInsP3 va gay ra céc con dudng truyén tin hidu dic hiéu lién
quan dén hoat hoa, biét hoa, dich chuyén t& bao va séng sot té bao.

Su biéu hién ctia céc tiéu don vi xuc tic p1108 va p110y 1a vu tién hon
ddi véi cac bach cau. Sy bidu hién ciing dugc quan sét thiy trong céc té bao
co tron, t& bao co va té bao mang trong. Nguoc lai, p110a va pl110p duoc
biéu hién bai tit ca cac loai t& bao (Marone et al. Biochimica et Biophysica
Acta 1784:159 (2008)).

PI3KS lién quan dén chirc ning va sy phat trién t& bao B (Okkenhaug et
al. Science 297:1031 (2002)).
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Céc té bao B ciing déng vai trd quan trong trong sinh bénh hoc cua
nhiéu bénh ty mién va bénh di ung cling nhu trong quy trinh thai ghép
(Martin and Chan, Annu. Rev. Immunol. 24:467 (2006)).
Tinh huéng héa chét lién quan dén nhiéu bénh ty mién hoic bénh viém,
su tao mach, xam 14n/di cin, thoai héa thin kinh hoic 1am lanh vét thuong
(Gerard et al. Nat. Immunol. 2:108 (2001)). Cac hién tugng khac biét tam thoi
vé di chuyén bach cdu dép tmg vé6i cac chemokin phu thudc hoan toan vao
PI3K& va PI3Ky (Liu et al. Blood 110:1191 (2007)).
PI3K o va PI3K B, dong vai trd quan trong trong viéc duy tri sy hing
dinh ndi moi va tac dung trc ché duge 1y cac dich phén tir lién quan dén lidu
phap diéu tri bénh ung thu (Maira et al. Expert Opin. Ther. Targets 12:223
(2008)).
PI3K o lién quan dén sy truyén tin hiéu insulin va céc con dudng sinh
truong té bao (Foukas et al. Nature 441:366 (2006)). Tac dung e ché chon
loc — ddng dang PI3K & dugc mong doi dé tranh céc tac dung phu tiém tang
nhu chimg ting dudng huyét, va rbi loan chuyén héa hoic rdi loan sinh
trudng.
Sang ché @& cap dén trong khia canh thit ba viée sit dung céc hop chét
theo sang ché lam thudc. Cuy thé 1a céc hop chét c6 cong thic I ¢6 céc tinh
chit duoc 1y ¢6 gi tri, nhu dwoc md ta trude va sau day. Vi vy, sang ché dé
xuéit:
= hop chét c6 cong thiic (I) nhu dugc xic dinh & ddy, 1am thubc/dé st dung
1am thudc;

= hop chét c6 cong thirc (I) nhu duge x4c dinh & day, lam dugc phim/dé sir
dunglén1duqcphén;

* hop chit c6 cong thirc (I) nhu duoc xac dinh & day, @& sir dung trong lidu
phap diéu tri;
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hop chét c6 cong thire (I) nhu duoc x4c dinh & day, dé phong ngira va/hodc
diéu tri c4c tinh trang, bénh hodc rbi loan bi gian tiép gy ra béi hoat tinh
cta cac enzym PI3K, t6t hon 13 boi hoat tinh cta ddng dang PI3K §;

viéc sir dung hop chét c6 cong thirc (I) nhu duge xac dinh & day, dé san
xudt thudc dé phong ngira va/hoic didu tri cdc tinh trang, bénh hodc réi
loan ma gian tiép bi gy ra boi hoat tinh ctia cac enzym PI3K, tbt hon 12 béi
hoat tinh ctia ddng dang PI3K §;

sir dung hop chit c6 cong thire (I) nhu duogce xac dinh & day, dé phong ngtra
va/hodc diéu tri cdc tinh trang, bénh hoac rdi loan ma bi gdy ra boi hoat
tinh ctia cac enzym PI3K, t&t hon 13 boi hoat tinh cta ddng dang PI3K §;

st dung hop chét c6 cong thirc I nhu duge xdc dinh & day dé Gc ché cac
enzym PI3K, t6t hon 13 ddng dang PI3K §;

st dung hop chit c¢6 cong thirc (I) nhu dugc xac dinh & day, dé didu tri rdi
loan hozc bénh dugc lua chon tir cic rdi loan tw min, bénh viém, bénh di
ung, bénh dﬁbng ho hap, nhu hen va COPD, thai ghép, bénh ung thu vi du,
bénh ung thu c6 ngudn gdc tir hé tao mau hoidc cac khdi u rén.

str dung hop chat c¢6 cong thirc (I) nhu dugc x4c dinh & day, dé didu tri rdi
loan hodc bénh duogc chon tir san xuét khang thé, trinh dién khéng nguyén,
san xuét xytokin ho3c tao co quan bach huyét 13 bt thuong hodc khong
duoc mong mudn bao gdm bénh viém khép dang thép, bénh pemphigus
vulgaris, ban xut huyét giam tiéu ciu ty phat, bénh lupus ban do hé théng,
bénh da xo cling, bénh nhuoc co, hdi ching Sjdgren, thiéu mau huyét tan
ty mién, bénh viém mach do ANCA, bénh cryoglobulin huyét, ban xuét
huyét nghén mach, bénh mé day vd cdn man tinh, bénh di ing (bénh viém
da co dia, bénh viém da tiép xtc, bénh viém miii di Ung), hoi chimg xuét
huyét phé nang lan téa, AMR (thai ghép do khang thé), bénh thai ghép tbi
cap, cap tinh va man tinh qua trung gian t& bao B va céc bénh ung thu cé
ngudn gbc tir hé tao mau bao gdm, nhung khong gi6i han ¢ bénh da u tdy;

bénh bach ciu tiy bao cAp tinh; bénh bach cau tdy bao man tinh; bénh bach
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cau lympho; bénh bach ciu dong tiy; bénh u lympho khéng Hodgkin; bénh
u lympho; bénh ting hdng ciu vé cin; bénh ting tidu cdu nguyén phat;
bénh xo hoa tiy xuong véi di san tly; va bénh Walden stroem.

= sir dung hop chit ¢é cong thire (I) nhu duge xac dinh & day, dé didu tri rbi
loan hodc bénh dugc lwa chon tir viém khép dang thép (rheumatoid
arthritis: RA), bénh pemphigus vulgaris (PV), ban xuit huyét giam tiéu ciu
tu phat (ITP), ban xuit huyét nghén mach (TTP), thiéu méau huyét tan tu
mién (AIHA), bénh rbi loan dong mau méic phai typ A (AHA), bénh lupus
ban d6 hé théng (SLE), bénh da xo cimg (MS), bénh nhuoc co (MQG), hoi
chiing Sjégren (SS), bénh viém mach do ANCA, bénh cryoglobulin huyét,
bénh mé day vo cin man tinh (CAU), bénh di tng (bénh viém da co dia,
bénh viém da tiép xtc, bénh viém mii di tng) , hoi chting xut huyét phé
nang lan téa, bénh thai ghép va cic bénh ung thu c6 ngudn gbe tir hé tao
mau.

* quy trinh diéu hoa hoat tinh cta cic enzym PI3K, t8t hon 13 ddng dang
PI3K §, & dbi tuong, bao gdbm budc st dung cho dbi twong lugng cé tac
dung diéu tri ctia hop chét c¢6 cong thirc I nhu dugc xac dinh & day;

= quy trinh diéu tri r6i loan hojic bénh gi4n tiép bi giy ra béi céc enzym
PI3K, tot hon 13 boi dong dang PI3K & bao gdm budc sir dung cho dbi
tugng lugng c6 tac dung diéu tri ciia hop chéit c6 cong thuc (I) nhu duogc
xac dinh ¢ day;

* quy trinh @c ché cic enzym PI3K, tét hon 13 dong dang PI3K 3, trong té
bao, bao gém cho t& bao nay tiép xtc véi lugng hiru hiéu cta hop chét ¢6
cong thirc I nhu dugc xac dinh & day.

Nhu dugce stir dung & day, thuat ngit “ddi twong” ding dé chi dong vat.
Thong thuong, ddng vat ndy 14 dong vat c6 via. Déi tuong con dung dé chi, vi
du linh trudng (vi du, ngudi), bo, ctru, d€, ngua, chd, méo, tho, chudt céng,
chudt nhét, c4, chim, va tuong ty. Trong mét s6 phuong an, dbi tuong nay la

linh trudng. Trong céc phuong an khéc, d6i twong nay 14 ngudi.
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2 <6

Nhu dugc sit dung & ddy, thuat ngir “Ge ché”, “sy trc ché” hodc “gay e
ché” ding dé chi sy giam hoic triét tiéu tinh trang, triéu ching, hodc rdi loan
hodc bénh hoic giam déng k& hoat tinh dudng co sé ca hoat tinh sinh hoc
hodc qu4 trinh sinh hoc.

Nhu dugc st dung & day, thuat ngi “didu tri”, “tac dung diéu tri” hodc
“didu tri” bénh hoic rdi loan bit ky d& cap dén, trong mot phuong 4n, viéc cai
thién bénh hodc tinh trang (nghia 13, 1dam cham hodc ngén chan hoéc lam giam
su phat trién ctia bénh hodc it nhit 13 mot trong céc triéu chimg 1am sang cia
ching). Trong mét phuong an khéc “diéu tri” dé chi viéc lam gidm hodc cai
thién it nhat 14 mot tham sb vat ly bao gém cac tham s6 ma bénh nhén c6 thé
khong nhén thirc dugc. Trong mdt phuong an khac, “diéu tri” dung dé chi su
didu chinh bénh hoic réi loan v& mat vat Iy (vi dy, 1am 4n dinh triéu ching
dugc nhan théy 10), v& mt sinh ly (vi dy, 1am 6n dinh tham sé cta co thé),
hodc c4 hai. Trong mot phuong 4n khéc, “didu tri” dé chi sy phong ngira hodc
1am chdm su tin cong hodc phét trién hoic tién trién ctia bénh hodc rdi loan.

Nhu dugc st dung & ddy, ddi twong “can” diéu tri néu dbi twong nay
duoc loi v& mit sinh hoc, y hoc hoac vé chét lugng cude séng tir viée diéu tri
nay.

Thuét ngit “sir dung” cho dbi twong mdt hop chit c6 nghia 14 cung cip
hop chét theo sang ché va tién dugc chit ciia né cho dbi tuong can duoc didu
tri. Viéc str dung “két hop v6i” mot hodic nhidu chét diéu tri khac bao gdm str
dung ddng thoi (ciing lic) va lan luot theo trat ty bét ky, va theo duong st
dung bét ky.

Sang ché mé ta viéc st dung cac dan xuét tetrahydro-pyrido-pyrimidin
méi dé ngin ngira va/hoic didu tri cic tinh trang, bénh hoc rdi loan ma bi
gdy ra bdi hoat tinh cda cac enzym PI3K.

Thich hop 13, sang ché md ta viéc didu tri, m6t minh hoic két hop, véi
mot hodic nhiéu dugc chét khac, céc bénh lién quan dén PI3K bao gém, nhung

khong gi6i han & c4c roi loan tu mién, bénh viém, bénh di ing, bénh dudng
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hé hép, nhu hen va COPD, thai ghép, cac bénh ung thu, vi du, c6 ngudn gbc
tir hé tao mau hodc cac khdi u rén.

Sang ché con mod ta viéc didu tri, mot minh hoic két hop, véi mot hoac
nhiéu dugc chét khac, bao gdm céc quy trinh didu tri c4c tinh trang, bénh hodc
rdi loan trong d6 mdt hodc nhiéu chirc ning cla cac t& bao B nhu san xuét
khang thé, trinh dién khang nguyén, san Xuét xytokin hodc tao co quan bach
huyét 1 bat thudng hoiic khong duge mong mudn bao gém bénh viém khép
dang thip, bénh pemphigus vulgaris, ban xuAt huyét giam tiéu clu tu phat,
bénh lupus ban do6 hé théng, bénh da xo hoéa, bénh nhugc co, hoi chimg
Sjogren, thiéu mau huyét tan tu mién, bénh viém mach do ANCA, bénh
cryoglobulin huyét, ban xuit huyét nghén mach, bénh mé day v0 cin man
tinh, bénh di ung (bénh viém da co dia, bénh viém da tiép xuc, bénh viém miii
di tmg), hdi chimg xuét huyét phé nang lan téa, AMR (thai ghép do khang
thé), bénh thai ghép tdi cép, cép tinh va man tinh qua trung gian té bao B va
céc bénh ung thu c6 ngudn gdc tir hé tao méu bao gdm, nhung khong gidi han
& bénh da u tity; bénh bach ciu tiiy bao cép tinh; bénh bach cau tdy bao méan
tinh; bénh bach ciu lympho; bénh bach ciu dong tiy; bénh u lympho khong
Hodgkin; bénh u lympho; bénh ting hdng ciu vd cin; bénh ting tidu cau
nguyén phat; bénh xo hoéa tiy xuong véi di san tiy; va bénh Walden stroem.

Sang ché mb ta céc phuong phép diéu tri cac tinh trang, bénh hodc rbi
loan trong d6 mdt hodc nhiéu chirc ning cua bach ciu trung tinh, nhu giai
phéng superoxit, kich thich xuit bao, hogic dich chuyén huéng hoa chét 12 bat
thudng hogic khong duge mong mubn bao gdm bénh viém khép dang thép,
bénh nhiém tring, rdi loan & phdi hodc dudng hd hp nhu hen, bénh viém da
nhu vay nén va céc bénh khic.

Sang ché mé ta cac phuong phap diéu trj c4c tinh trang, bénh hosc rbi
loan trong d6 mot hodc nhiéu chirc ning ctia bach ciu ua bazo va dudng bao
nhu dich chuyén huéng héa chit hoic sy mit hat do di nguyén-IgE 13 bét

thuong hoic khong duge mong mudn bao gdm bénh dj Gng (bénh viém da co
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dia, bénh viém da tiép xuc, bénh viém miii di ing) cling nhu cac r6i loan khac
nhu COPD, hen hoéc khi thiing.

Sang ché mé ta cac phuong phap diéu trj cac bénh, tinh trang, hoic rbi
loan ma trong d6 mot hoic nhiéu chic nang cua té bao T nhu san xuét
xytokin hodc tac dung gy ddc té bao qua trung gian té bao 1a bat thuong hoac
khong dugc mong mudn bao gdm bénh viém khép dang thip, bénh da xo
cling, thai ghép mé té bao hodc co quan cip tinh hofic man tinh hoic bénh ung
thu ¢6 ngudn gdce tir hé tao mau.

Ngoai ra, sang ché mé ta cac phuong phép didu tri céc bénh thoai héa
thén kinh, cac bénh tim mach va két tap tiéu cau.

Ngoai ra, sang ché mé ta cic quy trinh didu trj cdc bénh v& da nhu loan
chuyén héa porphirin biéu hién da, bénh phat ban da dang do anh sang, bénh
viém bi co, bénh may day do néng, bénh liken phing & miéng, bénh viém 16p
md da, bénh xo cing bi, viém mao mach.

Ngoai ra, sang ché mo ta cic phuong phap diéu tri bénh viém man tinh
nhu sarcoid, bénh u hat vanh.

Trong céc phuong 4n khac, bénh hogc rdi loan (vi du, bi gdy ra boi
PI3K) dugc chon tir nhém bao gdm: bénh ting hdng ciu vd cin, bénh tang
tiéu cAu nguyén phat, bénh xo héa tiy xuong vdi di san tiy, bénh hen, COPD,
ARDS, hoi ching Loffler, bénh viém phéi wa eosin, bénh nhidm ky sinh trung
(cu thé 1a dong vat da bao) (bao gdm bénh tang bach ciu wa eosin nhiét dei),
bénh viém phé quan phdi do nhidm nim aspergillus, bénh viém da dong mach
nut (bao gém hdi chimg Churg-Strauss), bénh u hat ua eosin, rdi loan lién
quan dén bach ciu eosin tic dong dén duong thé bi gdy ra bdi phan tng
thubc, bénh vay nén, bénh viém da tiép xuc, bénh viém da co dia, bénh rung
toc ting ving, hong ban da dang, viém da dang mun rdp, bénh xo cing bi,
bénh bach bién, viém mach mau nhé qua mn, chimg may day, pemphigoid
bong nudc, luput ban d6 dang dia, bénh pemphigus, hdi chimg béng nuée

phan ly trong biéu bi, r6i loan huyét hoc ty mién (vi du, bénh thiéu méu tan
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huyét, bénh thiéu méu bt san, bénh thiéu mau bat san bim sinh va bénh ban
xuét huyét giam tidu ciu tu phat), bénh lupus ban dé hé thdng, bénh viém da
sun, bénh xo cing bi, bénh u hat Wegener, bénh viém bi co, bénh viém gan
man hoat dong, bénh nhuoc co, hdi chiing Steven-Johnson, bénh thao phén
m& tu phat, bénh viém rudt tu mién (vi du, bénh viém loét dai trang va bénh
Crohn), bénh ly mét ndi tiét, bénh Grave, bénh sarcoit, ching viém ti phéi,
bénh viém phdi qua man man tinh, bénh da xo héa, bénh xo éng mat nguyén
phét, viém mang bd ddo (trudc va sau), bénh xo héa md k& phdi, bénh viém
khép vay nén, viém cudn tiéu ciu thin, cic bénh tim mach, ching xo vita
dong mach, chimg ting huyét 4p, chig huyét khéi tinh mach sau, chimg dot
quy, bénh nhdi mau co tim, chitng dau thit ngyc khong 6n dinh, ching nghén
mach huyét khéi, chitng ngh&n mach phdi, bénh tan huyét khéi, chimg thiéu
mau cuc bd dong mach cip tinh, chimg nghdn mach huyét khbi ngoai bién, va
bénh dong mach vanh, cac tdn thuong tai déy mau, bénh ly vong mac, nhu
bénh ly vong mac do tidu duong hodc bénh véng mac do oxy cao 4p, va cac
tinh trang dugc dic trung boi 4p luc trong mét ting hoic tiét dich nudc mit,
nhu bénh tang nhéan ép.

Trong mdt phuong 4n khéc, cac hop chét theo sang ché 13 hiru ich trong
viéc diéu tri, phong ngira, hodc cai thién bénh tu mién va céc tinh trang viém,
cu thé 13 céc tinh trang viém c6 nguyén nhin bao gém thanh phin ty mién
nhu bénh viém khép (vi dy, viém khép dang thdp, bénh progrediente viém
khép man tinh va viém khép bién dang) va céc bénh thip khép, bao gdm cac
tinh trang viém va céc bénh thap khdp bao gébm mét xuong, viém dau, viém
d6t séng bao gébm bénh viém cot séng dinh khép, hoi chimg Reiter, bénh
viém khép phan tGng, bénh viém khép vay nén, va bénh viém khép dudng
rudt, bénh qua mén (bao gbém ci qua min dudng hd hip va qua mén da) va
bénh di tmg. Cac bénh tu mién cu thé ma cac khang thé theo sang ché c6 thé
dugc sir dung cho chiing bao gdm céc réi loan huyét hoc tu mién (bao gbdm, vi |

du, bénh thiéu mau tan huyét, bénh thiéu mau bit san, bénh thiéu méu bit san
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bam sinh va bénh ban xuét huyét giam tiéu cau tu phat), bénh hemophilia A
méc phai, bénh agglutinin lanh, bénh cryoglobulin huyét, ban xudt huyét
nghén mach, hdi chimg Sjégren, bénh lupus ban d6 hé théng, cac réi loan
viém co, bénh viém da sun, bénh xo cing bi, viém mach do khang thé khéang
bio twong ctia bach ciu da nhan trung tinh, bénh ly thin kinh do IgM, héi
chimg rung giat co mét, bénh u hat Wegener, bénh viém bi co, bénh viém gan
hoat dong man tinh, bénh nhugc co, bénh vay nén, hoi chimg Steven-Johnson,
bénh pemphigus vulgaris, bénh pemphigus tréc, bénh tiéu chay phin md tu
phét, bénh viém rudt tu mién (bao gc‘Sm, vi dy, bénh viém loét dai trang va hoi
chimg rudt dé bj kich thich), bénh 1y mit do ndi tiét, bénh Graves, bénh
sarcoit, bénh da xo cing, bénh viém tay thi thin kinh, bénh xo bng mat
nguyén phat, bénh dai thdo duong ¢ tré em (bénh dai thdo duong typ I), bénh
viém mang bd dio (trude, gitta va sau cling nhu nhidm khudn), bénh viém
giac két mac kho va bénh viém giac két mac mia xuét, bénh xo mo k& phéi,
bénh thap khép vay nén va bénh viém cuédn tiéu ciu than (c6 hodc khong kém
theo hoi ching than hu, vi dy, bao gdm hoi chimg than hu ty phat hodc bénh
Iy thén véi tén thuong than t6i thidu), cac khéi u, bénh viém da va gidc mac,
bénh viém co, chimg yéu mé cdy xwong, cac rbi loan chuyén héa, nhu bénh

x0 vita ddng mach, bénh dai thdo duong, va bénh rbi loan md mau.

Trong mot phuong 4n khéc, cac hop chit theo sang ché 1 hiru ich trong
viée diéu tri cac tinh trang hodic cac rdi loan duge chon tir nhém bao gém,
bénh lympho té bao B nguyén phét & da, bénh béng nudc mién dich, bénh
pemphigus vulgaris, bénh pemphigus tréc, bénh pemphigus thé u sui, bénh
pemphigoid béng nudc, bénh pemphigoid mang nhay, hdi chimg béng nudc
phén ly trong biéu gi, bénh vat chi chéng manh ghép man tinh, bénh viém bi
co, bénh lupus ban do hé théng, bénh viém mach, bénh viém mach mau nhd,
bénh viém mé day mach ting bd thé, bénh viém mach do khang thé bao tuong
khéng bach ciu da nhan trung tinh, bénh cryoglobulin huyét, hdi chimg
Schnitzler, bénh macroglobulin huyét Waldenstrom, bénh pht mach, bénh
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bach tang, bénh lupus ban d6 hé théng, bénh xuét huyét giam tiéu cu tu phat,
bénh da xo hoda, bénh agglutinin lanh, thiéu mau huyét tan tu mién, bénh viém
mach do khéng thé khang bao tuong bach ciu da nhan trung tinh, bénh vét
chii chdng manh ghép, bénh cryoglobulin huyét va bénh ban xuit huyét nghén

mach.

Trong mét phuong an khac, sang ché mé ta quy trinh hodc phuong
phap diéu tri mét trong s6 cac rdi loan hodc bénh duge dé cap trén day, dac
biét 13 bénh dap tmg vdi tic dung trc ché enzym PI3K. Céc hop chét c6 cong
thirc I, hodc mudi duge dung ctia ching, c6 thé duoc str dung nhu vay hodc &
dang cac dugc pham, d& phong ngira hodc diéu tri, t6t hon 13 véi lugng hitu
hiéu dé chéng lai bénh nay, cho ddng vat méau néng, vi du ngudi, can dugc
diéu tri, cic hop chit nay dic biét dugc sir dung & dang dugc phim.

Trong mdt phuong 4n khac, sang ché mo ta viéc sir dung hop chét c6
codng thire I, hodc mudi duge dung cia né, nhu vy hodc ¢ dang dugc phim
c6 it nhat 1a mot chat mang duoc dung, dé quéan 1y diu tri va phong ngira mot
hodc nhiéu trong s6 cac bénh duoc dé cap trén day, bi gy ra bdi cac enzym
PI3K.

Trong mdt phuong 4n khéc, sang ché mé ta viéc sir dung hop chét c6
cong thirc I, hodc mudi duoc dung cia ching, cy thé 13 hop chat c6 cong thic
I dugc cho 14 duoc wu tién hon, hodc mubi dugc dung cta chung, dé bao ché
duoc phim d& quan ly didu tr va phong ngira mot hodc nhidu bénh duge dé
cap trén day, cu thé 13 rdi loan ho#ic bénh duge chon tir céc rdi loan tu mién,
bénh viém, bénh di ng, bénh dudng ho hép, nhu hen va COPD, ching thai
ghép, bénh ung thu, vi du bénh ung thu ¢6 ngudn gdc tir hé tao mau hodc cac
khéi u rén.

Trong khia canh thir tu, sang ché dé cép dén céc dugc phim chira hop
chét theo sang ché. Vi vay sang ché dé xuét
- dugc phdm chira (nghia 13, chita hodc bao gdm) hop chét nhu dugc x4c dinh

& day va mot hodc nhi€u chat mang/ta dugc;
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- dugc phdm chira lwong c6 tic dung didu trj cia hop chét c6 cong thirc I nhu
dugc xéac dinh & ddy, va mdt hodic nhidu chit mang/ta duge duge dung.

Nhu dugce sit dung & day, thuat ngit "chit mang duoc dung" bao gém
bat ky va tit ca cac dung mdi, moi trudng phan tan, chit bao, chit hoat dong
bé mat, chit chéng oxy hoa, chét bao quan (vi dy, cac chét chéng vi khuén,
chit chdng nim), chat ding truong, chit lam cham hép thu, mudi, chit bao
quan, dugc chét, chét 8n dinh dugc chit, ta dugc dinh, t4 duge, chit 1am r3,
chit lam tron, chit lam ngot, chit 1am thom, chit nhudm mau, va cic chét
tuong tu va hdn hop clia chiing, nhur d3 biét béi ngudi c6 hidu biét trung binh
trong linh vuc nay (xem, vi dy, Remington's Pharmaceutical Sciences, 18th
Ed. Mack Printing Company, 1990, pp. 1289- 1329). Ngoai trir chit mang
thong thudong bét ky khéng twong thich véi thanh phin hoat chét, viéc si
dung chit mang trong dugc phim hodc ché phim diéu tri duoc du kién.

Sang ché @& xuét dugc phim chira hop chit theo sang ché va chit mang
duoc dung. Duogc phim nay c6 thé dugc bao ché cho céc dudng st dung dic
biét nhu str dung bing dudng miéng, st dung ngoai duodng ti€u hoda va su
dung trong truc trang, v.v.. Ngoai ra, cac dugc phdm theo séng ché c6 thé
duoc bao ché & dang rén (bao gom, nhung khong gidi han & vién nang, vién
nén, vién tron, hat, bot hodc thudc dan), hodc & dang 1éng (bao gém, ma
khéng gi6i han & dung dich, huyén phu, hodc nhii twong). Cac duge phim c6
thé dua vao céc quy trinh 13m thubc théng thuong nhu tiét trung va/hodc c6
thé chira cac chat pha lodng tro thong thudng, chit 1am tron hodic chit dém,
cling nhu céc ta dugc, nhu chit bao quén, chét 1am 6n dinh, chat 1am 4m, chét
nhii héa va céc chit dém, v.v..

Thong thudng, cic duge phdm nay 13 cic vién nén hodc cac vién nang
gelatin chira thanh phan hoat chit ciing v6i
a) cac chat pha lodng, vi duy, lactoza, dextroza, sucroza, manitol, sorbitol,

xenluloza va/hodc glyxin;
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b) cac chét 1am tron, vi du, silic dioxit, bot talc, axit stearic, mubi magie hodc
mubi canxi ctia né va/hoic polyetylenglycol; cho cac vién nén

C) chit két dinh, vi du, magie nhom silicat, bot nhdo tinh bdt, gelatin,
tragacanth, metylxenluloza, natri  carboxymetylxenluloza  va/hodc
polyvinylpyrolidon; néu muén

d) chét 1am r&, vi dy, tinh bdt, agar, axit alginic hodc mudi natri cda né, hoic
hdn hop stii; va/hoic

e) chit hut bam, chét tao mau, chit lam thom va chét 1am ngot.

Céc vién nén c6 thé dugc bao film hodc dugc bao tan trong rudt theo
cac quy trinh d3 biét trong linh vyc nay.

Céc ché phdm thich hop d& sir dung bing dudng miéng bao gdm luong
hiru hiu ctia hop chét theo sang ché & dang vién nén, vién hinh thoi, huyén
phi nuée hodc dau, bot hogic hat phan tan duge, nhii tuong, vién nang cing
hodc mém, hodc sird hodc con ngot. Céc ché phém duogc dy dinh dé st dung
bang dudng miéng duoc bao ché theo quy trinh bat ky da biét trong linh vyc
nay dé san xuét cac duogc phim va cac ché phim nay cé thé chira mot hoic
nhiéu chét dugc chon tir nhom bao gém chit lam ngot, chét 1am thom, chét
tao mau va chit bao quan d tao ra cic dwoc phdm va céc ché phim chép
nhan dugc. Cac vién nén nay c6 thé chira thanh phin hoat chét trong hdn hop
v6i cac ta dugc duge dung khong doc thich hop dé san xuét cic vién nén. Cac
ta dugc nay 13, vi dy, cac chét pha lodng tro, nhu canxi cacbonat, natri
cacbonat, lactoza, canxi phosphat hodc natri phosphat; chit tao hat va chit
lam r&, vi dy, tinh bdt ngo, hodc axit alginic; chét dinh, vi dy, tinh bot, gelatin
hodc acacia; va chét 1am tron, vi du magie stearat, axit stearic hodc bdt talc.
Céc vién nén khong duge bao hodc duge bao bang cac k¥ thuét da biét dé 1am
cham su rd va hép thu trong duong tiéu héa va nhd d6 tao ra tac dung kéo dai
trong mot khodng thoi gian dai hon. Vi du, nguyén liéu kéo dai thoi gian nhu
glyxeryl monostearat hodc glyxeryl distearat c6 thé dugc st dung. Céc ché

phim dé sir dung bing dudng miéng c6 thé duoc trinh bay nhu céc vién nang
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gelatin cimg, trong d6 thanh phan hoat chét duoc trén vé6i chét pha lodng rin
tro, vi du, canxi cacbonat, canxi phosphat hoéc kaolin, hodc dudi dang vién
nang gelatin mém, trong d6 thanh phin hoat chit dwoc tron véi nude hodc
moi trudng dau, vi dy, dau lac, parafin 16ng hoac dau oliu.

Mot sb ché phdm tiém dugc 13 cic dung dich hodc huyén phi nudce
déng truong, va cac thuéc dan duge bao ché mot cach thuan loi tir cac nhii
tuong hogc huyén phii béo. Cac ché phdm nay c6 thé duoc tiét tring va/hodc
chita céc ta duge, nhu chit bao quan, chét 1am 6n dinh, chit 1am 4m hodc chét
nhii héa, chit lam tang d0 tan, cac mubi dé didu hoa ap sudt thdm thiu
va/hodc cac dung dich dém. Thém vao d6, ching ciing c6 thé chtra cac chét co
tac dung didu tri khac. Cac ché phim nay dugc bao ché theo céc quy trinh
tron, tao hat hodc bao thong thuong va chira khoang 0,1-75%, hoic chira
khoang 1-50%, thanh ph??m hoat chét.

Céc ché phim thich hop dé sir dung qua da bao gbm luong hitu hiéu
clia hop chét theo sang ché véi chit mang thich hop. Céc chét mang thich hop
dé phan phédi qua da bao gdm céc dung méi duge dung c6 thé hép thu dugc dé
hd tro cho viée van chuyén qua da cua vat chu. Vi duy, cac dung cu qua da &
dang bing dan chira 16p 16t, ngudn chira hop chét tiy ¥ cing véi cdc chét
mang, tily y hang rao kiém so4t tbc d6 dé phan phdi hop chét qua da cta vét
cht & tc dd kiém soat duge hodc x4c dinh trude trong mot khoang thoi gian
kéo dai hon, va cac phuong tién dé gin dung cu nay vao da.

Céc ché phém thich hop dé sur dung khu trt, vi du, cho da va mit, bao
gbm cac dung dich nu6c, huyén phi, md, kem, gel hodc ché pham xit, vi du,
dé phan phdi bang khi dung hodc dang tuong tw. Cac hé phan phéi khu tra
nay s€ la thich hop dé st dung cho da, vi dy, dé diéu tri bénh ung thu da, vi
du, dé sir dung phong ngira trong kem chéng néng, lotion, dang xit va tuong
tu. Vi vay, chiing 14 thich hop dé sir dung khu tra, bao gdm m§ phim, cac ché

phdm d3 dugc biét rd trong linh vuc nay. Céc ché phim nay c6 thé chia céc
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chit hoa tan, chit 1am 6n dinh, chit 1am ting tinh truong, céc dung dich dém
va cac chét bao quan.

Nhu dugc str dung & ddy, viéc sir dung khu tra ciing c6 thé kém theo
g dyng xdng hit hozic st dung trong miii. Ching c¢é thé dugc phan phbi mot
céch thuan 1¢i & dang bot kho, mdt minh hozic dudi dang hdn hop, vi du hdn
hop kho véi lactoza, hodc hat thanh phan d3 tron, vi du véi phospholipit, tir
binh xit bdt khé hoic dang xit khi dung tir binh chira diéu 4p, bom, binh xit,
m4dy phun hodc may khi dung, kém theo hoac khong kém theo viéc st dung
chét dy thich hop.

Sang ché dé xuét thém dugc phdm khan va cdc dang liéu chira céc hop
chét theo sang ché 1am thanh phén hoat chit, vi nudc c6 thé tao thuén loi cho
su thoéi bién mot sb hop chét.

Céc dugc phdm khan va céc dang liéu theo sang ché c6 thé duoc bao
ché bang céach st dung c4c thanh phan khan hoic ¢6 d6 4m thip va céc didu
kién d6 4m thép. Duogc phém khan c6 thé duogc bao ché va dugc bao quan sao
cho ban chét khan ctia né dugc duy tri. Do d6, cac ché phim khan duoc déng
g6i bang cach sir dung cac vat liéu da biét d& ngan ngira viée tiép xtc voi
nuéc sao cho ching ¢ thé nim trong kit ché phim thich hop. Vi du v& viéc
déng gbi thich hop bao gdm, nhung khong gi6i han &, 14 kim loai dugc dén
kin, nhua, dd bao gobi 1iéu don vi, vi du, lo thay tinh, géi vi, va goi dai.

Sang ché dé xuét thém céc dugc phdm va cac dang liéu chira mot hoic
nhiéu chit 1am giam téc d6 phan hiy thanh phin hoat chat 13 hop chét theo
sang ché. Cac chit nay, dugc goi 12 “chat 1am én dinh”, bao gbém, nhung
khong gidi han &, cac chit chéng oxy hoéa nhu axit ascorbic, cc chat dém pH,
hoic cac chit dém dang mubi, v.v..

Vi du vé céc chit mang dugc dung bao gém céac chit dém nhu
phosphat, xitrat, va cic axit hitu co khéc; céc cht chdng oxy hoéa bao gdm
axit ascorbic; polypeptit khdi lwgng phan tir thép (it hon 10 gbc); céc protein,

nhu albumin huyét thanh, gelatin, hodic cic globulin mién dich; céc polyme ua
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nudc nhu polyvinylpyrolidon; cac axit amin nhu glyxin, glutamin, asparagin,
arginin hodc lysin; monosacarit, disacarit, va cac hydratcacbon khéac bao gém
glucoza, mannoza, hoac dextrin; cac chét tao chelat nhu EDTA; cac ruou
duong nhu manitol hodc sorbitol; cac ion trai ddu tao mudi nhu natri; va/hodc
chat hoat déng bé mit khong ion héa nhu TWEEN®, polyetylen glycol
(PEG), va PLURONICS®.

Céc ta dugc/chat mang thich hop c6 thé 12 rén, long, ban rin hodc trong
truong hop ché phdm khi dung, t4 duoc khi thudng sin c6 véi ngudi c6 hidu
biét trung binh trong linh vuc nay.

Céc ta dugce rén bao gém tinh bot, xenluloza, bt talc, glucoza, lactoza,
sucroza, gelatin, mach nha, gao, b6t my, da phén, silica gel, magie stearat,
natri stearat, glyxerol monostearat, natri clorua, stra giy khé va céc hop chét
tuong tu.

Céc t4 dugc léng va ban rin c6 thé dugc chon tir glyxerol, propylen
glycol, nuéc, etanol va nhidu diu khac nhau, bao gdm céc chit trong sb dau
mo, m& dong vat, dau thuc vat hodc diu cé ngué)n géc téng hop, vi du, dau
lac, diu d4au nanh, dau khoang, dau vimg, v.v.. Cac chit mang long dugc uu
tién, cu thé 1a cho céc dung dich tiém, bao gém nude, nude mudi, dextroza
nudc va cac glycol.

Céc khi nén c6 thé dugc st dung dé phan tan hop chét c6 cong thirc (I)
¢ dang khi dung. Céc khi tro thich hgp cho muc dich nay 1a nito, cacbon
dioxit, v.v.. Céc t4 dugc duge dung thich hop khac va cac ché phdm cua
ching dugc md ta trong Remington's Pharmaceutical Sciences, dugc xuit ban
bdi E. W. Martin (Mack Publishing Company, 18th ed., 1990).

Liéu cta thanh phin hoat chét phy thudc vao bénh duge didu trj va vao
loai, do tudi cua nd, can ndng, va tinh trang ca nhan, sb liéu dugc dong hoc ca
nhan, va dudng dung. Lugng hop chét trong ché phim c6 thé thay dbi trong
khoang diy du duoc sir dung boi ngudi c6 hiéu bidt trung binh trong linh vuc

nay. Cu thé 13, ché phim nay s& chua, trén co s& phan trim khéi luong (%
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khdi lugng), tir khoang 0,01-99,99% v& khédi lwong hop chét ¢ cong thic (1)
trén co s& toan bd ché phim, véi su can bing 13 mot hodc nhidu ta dugc thich
hop.

Céc dugc phim chira hop chit c6 cong thic (I) nhu dugc xéac dinh &
day kém theo it nhét 1a mot chét mang dugce dung (nhu ta duoc va/hodc chét
pha loding) c6 thé duoc san xuét theo cich thong thuong, vi du, bang cac quy
trinh tron, tao hat, bao, hoa tan hodc lam dong kho thong thudng.

Trong mot phuong 4n khac, sang ché dé cap dén dugc phdm dé st dung
cho dong vat mau néng, ddc biét 12 ngudi hodc cic dong vat hiru ich vé
phuong dién thwong mai dang bi bénh dép tmg véi tic dung e ché cac
enzym PI3K, chta lugng hitu hiéu hop chét c6 cong thirc I dé e ché céac
enzym PI3K, hoic mudi dugc dung cia ching, ciing véi it nhat 1a mot chét
mang dugc dung.

Trong mdt phuong 4n khac, sang ché d& cap dén dugc phim dé phong
ngira hodc quan 1y diéu tri rdi loan hodc bénh dugc lua chon tir c4c rdi loan tu
mién, bénh viém, bénh di ung, bénh duong ho hép, nhu bénh hen va COPD,
bénh thai ghép, bénh ung thu, vi du ung thu hé tao méu hoic cac khdi u rin;
cua dong vat mau noéng, dic biét 13 ngudi hodc dong vat c6 va hitu ich vé
phuong dién thuong mai can dugc didu tri.

Trong khia canh thit nim, séng ché d& cép dén hdn hop chira hop chét
6 cong thirc I va mot hodic nhidu thanh phan hoat chét khac. Vi vdy, sang ché
dé xuét
- hén hop, cu thé 13 hdn hop thude, chira lugng ¢ tac dung diéu tri ctia hop
chit co cong thire T va mot hodc nhiéu duoc chét, vi du, chét tc ché mién
dich, chét didu hoa mién dich, chit chéng viém hodc chit héa tri liéu, vi dy,
nhu duoc dé cap dudi day;

- dwoc phim két hop, thich hop @& str dung ddng thodi hodc 14n luot, chia
lugng cé tac dung diéu trj cia hop chit c6 cong thuc (I) nhu duge xac dinh &

day; (c4c) luong c6 tac dung didu tri ciia mot hodc nhiéu thanh phan két hop,
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vi du, chét e ché mién dich, chét diéu hoa mién dich, chit chéng viém hodc
chét hoa tri lidu, vi du, nhu duoc chi ra duéi day; mot hoac nhiéu t4 dugc
duoc dung;

- dwoc pham két hop, nhu duoc xac dinh & day (i) dudi dang thube, (ii) dé st
dung trong diéu trj bénh bi gy ra bdi cic enzym PI3K, (iii) trong phuong
phap diéu tri bénh bj gay ra béi cac enzym PI3K.

“Két hop” c6 nghia 1a hdn hop ¢ dinh & dang mdt liéu don vi, hoic kit
chira céc thanh phan dé sir dung két hop, trong d6 hop chit c¢6 cong thire (1)
va thanh phan két hop c6 thé dwoc sir dung doc 14p & cing thoi diém hodc
riéng biét cach nhau cac khoang thoi gian, cho phép céc thanh phan két hop
nay thé hién tac dung hop tac, vi dy, tic dung hiép ddng.

Thuat ngit “lugng c6 tac dung didu tri” ctia hop chét theo sing ché dé
cép tdi lugng hop chit theo sang ché gdy ra dép ung sinh hoc hodc y hoc &
ddi tuong, vi du, lam gidm hoac uc ché enzym hodc hoat tinh protein, hoéc cai
thién céc triéu ching, cai thién céc tinh trang, lam chdm hodc tri hoin sy phat
trién ctia bénh, hodc ngin ngira bénh, v.v.. Trong mot phuong an khong gidi
han, thuat ngt “luong cé tac dung didu tri” dé cap dén lugng hop chét theo
sang ché, ma khi dugc sir dung cho déi tuong, 13 hiru hidu dé (1) it nhat 1a lam
giam mot phdn, G ché, ngin ngira va/hojc cai thién tinh trang, hosc rdi loan
hozc bénh (i) bi gdy ra bdi su réi loan PI3K delta, hoic (ii) kém theo sy rbi
loan PI3K delta, hodc (iii) dugc dédc trung bdi sy rdi loan PI3K delta; hodc (2)
lam giam hoic e ché hoat tinh cia PI3K delta. Trong mot phuong an khong
giéi han khac, thuat ngit “lugng céc tic dung didu tri” dé cap dén luong hop
chét theo sang ché, ma khi duoc st dung cho t& bao, md hodc nguyén li€u
sinh hoc khong phai té bio, hojic mdi trudng, 14 hitu hidu dé it nhét 13 1am
giam hodc trc ché médt phan PI3K delta.

Céc hop chit ¢ cong thic I c6 thé duge st dung 1am thanh phén hoat
chét duy nhét hodc két hop véi, vi dy, nhu ta dugc cho, cac dugce chét khéc, vi

dy, chat trc ché mién dich hodc chat di€u hoa mién dich hodc cac chat chong
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viém khéc, vi du, dé didu tri hodic phong ngira sy thai ghép khac loai hodc
déng loai cép tinh hodc mén tinh hodc bénh viém hoac cac rdi loan ty mién,
hodc chét hoa tri liéu, vi du, chat chdng ting sinh t& bio 4c tinh. Vi du, céc
hop chét c6 cong thic I c6 thé duoc sir dung két hop voi chét (e ché
calcineurin, vi dy, xyclosporin A hodc FK 506; chit (tc ché mTOR, vi du,
rapamycin, 40-O-(2-hydroxyetyl)-rapamycin, CCI779, ABT578, AP23573,
TAFA-93, biolimus-7 hodc biolimus-9; ascomyxin c6 déc tinh uc ché mién
dich, vi du, ABT-281, ASM981, v.v.; corticosteroit; xyclophosphamit;
azathiopren; methotrexat; leflunomit; mizoribin; axit mycophenolic hodc
mudi; mycophenolat mofetil; 15-deoxyspergualin hoic chit dong déng tc ché
mién dich, cac chét tuong tu hodc dan Xuét cia ching; chét e ché PKC, vi
du, nhu dugc mo ta trong WO 02/38561 hoac WO 03/82859, vi du, hop chét
cia vi du 56 hodc 70; chit uc ché JAK3 kinaza, vi du N-benzyl-3,4-
dihydroxy-benzyliden-xyanoaxetamit o-xyano-(3,4-dihydroxy)-]N-
benzylxinamamit (Tyrphostin AG 490), prodigiosin 25-C (PNU156804), [4-
(4'-hydroxyphenyl)-amino-6,7-dimetoxyquinazolin] (WHI-P131), [4-(3'-
bromo-4'-hydroxylphenyl)-amino-6,7-dimetoxyquinazolin] (WHI-P154), [4-
(3',5'-dibromo-4'-hydroxylphenyl)-amino-6,7-dimetoxy —quina zolin] WHI-
P97, KRX-211, 3-{(3R,4R)-4-metyl-3-[metyl-(7H-pyrolo[2,3,d]pyrimidin-4-
yl)-amino]-piperidin-1-yl }-3-oxo-propionitril, & dang ti do hodc & dang mudi
duoc dung, vi du, mono-xitrat (con goi 14 CP-690,550), hoic hop chét nhu
dugc mo ta trong WO 04/052359 hoic WO 05/066156; cac khang thé don
dong trc ché mién dich, vi du, cac khéang thé don }d(‘)ng véi céc thu thé bach
cau, vi dy, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28, CD40, CD45,
CD52, CD58, CD80, CD86 hoic cac phdi tir cia chung; cac hop chit diéu
hoa mién dich khac, vi du, phan tir lién két tai tb hop c6 it nhit 1a mot phan
vung chirc nang ngoai bao ciia CTLA4 hoac dot bién cua né, vi dy, it nhit 1a
mdt phan ngoai bao ctia CTLA4 hodc dot bién ctia n6 két hop véi trinh tu
protein khong phai CTLA4, vi du, CTLA4Ig (vi dy, dugc ky hiéu 1a ATCC
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68629) hodc dot bién cta nd, vi du, LEA29Y; cac chét trc ché phan tir két
dinh, vi dy, chat déi van LFA-1, chit d&i van ICAM-1 hogc -3, chét déi van
VCAM-4 hoic chét dbi van VLA-4; hodc chét khéng histamin; hodc chét
chéng ho, hodc chit giin phé quan; hoic chit phong bé thu thé angiotensin;
hodc chat chdng nhiém tring.

Khi hop chét c6 cong thirc I dugce sir dung két hop véi chit tre ché mién
dich/chét diéu hoa mién dich khéac, chét chéng viém, chit héa tri liéu hodc
lidu phap chéng nhidm tring, cc lidu cta hop chit tc ché min dich, didu
hoa mién dich, chdng viém héa trj liéu hoic chéng nhidm tring duoc ddng st
dung s€ thay ddi phu thudce vao loai déng duoc chit dugc st dung, vi dy, né la
steroit hay chét ¢rc ché calcineurin, vao dugc chét cu thé duge st dung, vao

tinh trang dang duogc didu tri va tuong tu.

Hop chit c¢6 cong thirc (I) ciing c6 thd duoc sir dung dé tao thu4n loi
cho sy két hop voi nhau hodc két hop véi cac duge chit khac, dic biét 1a cac
chit chéng tang sinh khac. Chat chéng ting sinh ndy bao gdm, nhung khong
duogc gidi han &, cac chét tc ché aromataza; chét khang estrogen; céc chit uc
ché topoisomeraza I; cac chét tc ché topoisomeraza II; cac chét hoat hoa vi
6ng; chat alkyl hoa; cac chit tc ché histon deaxetylaza; cac hop chét, gy ra
céc qua trinh biét hoa té bao; cac chit e ché xyclooxygenaza; cic chét trc ché
MMP; céc chit e ché mTOR; chat chdng chuyén héa chdng ung thu; céc hop
chét platin; cac hop chat gin dich/lam giadm hoat tinh protein hodc lipit kinaza
va cac hop chét chéng tao mach khac; cac hop chét gén dich, 1am gidm hoac
tic ché hoat tinh ctia protein hoic lipit phosphataza; chét chi van gonadorelin;
chat chbéng androgen; chit tc ché methionin aminopeptidaza; bisphosphonat;
chit cai bién dép Gmng sinh hoc; céc khang thé chdng tiang sinh; chit Gc ché
heparanaza; chét rc ché cac dong dang gy bénh ung thu Ras; cac chit e ché
telomeraza; chat trc ché proteasome; cac chét dugc st dung trong viéc didu tri

cac khoi u 4c tinh huyet hoc; cac hop chat gan dich, lam gidm hoic wc ché
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hoat tinh cua Flt-3; chét wc ché Hsp90; temozolomit (TEMODAL®); va
leucovorin.

Thuat ngit “chét rc ché aromataza", nhu dwgc sir dung & ddy, d& cap
dén hop chét trc ché su san xuit estrogen, nghia 13, sy chuyén hoa céc co chit
androstenedion va testosteron 1an luot thanh estron va estradiol. Thuat ngir
nay bao gbém, nhung khong giéi han &, cac steroit, dic biét 13 atamestan,
exemestan va formestan; va cu thé 13 cic chét khéng steroit, dac biét la
aminoglutethimit, roglethimit, pyridoglutethimit, trilostan, testolacton,
ketoconazole, vorozole, fadrozole, anastrozole va letrozole. Exemestan c6 thé
dugc st dung, vi du & dang ma ndé dugc ban, vi du, véi nhidn hiéu
AROMASIN. Formestan c6 thé duoc st dung, vi dy, & dang ma nd dugc ban,
vi du, dudi nhan hiéu LENTARON. Fadrozol c6 thé duoc sir dung, vi duy, &
dang ma né duoc ban, vi du, dudi nhin hiéu AFEMA. Anastrozol c6 thé duoc
str dung, vi du, & dang ma né dugc ban, vi du, dudi nhin hiéu ARIMIDEX.
Letrozol c6 thé dugc st dung, vi du. & dang ma né dugc ban, vi du, dudi nhin
hiéu FEMARA hoic FEMAR. Aminoglutethimit c6 thé dugc sir dung, vi duy,
& dang ma n6 dugc ban, vi dy, duéi nhan hiéu ORIMETEN. Hén hop theo
sang ché chira chét hoa tri liéu 1a chit ¢rc ché aromataza dic biét hiru ich dé
didu tri cac khébi u duong tinh véi thy thé hormon, vi du, cac khéi u & vi.

Thut ngit “khang estrogen”, nhur duge st dung & day, dé cap dén hop
chét ddi van tac dung cuda estrogen & mirc d6 thu thé estrogen. Thudt nglt nay
bao gdm, nhung khong gi6i han &, tamoxifen, fulvestrant, raloxifene va
raloxifene hydroclorua. Tamoxifen c6 thé dugc st dung, vi dy, & dang ma n6
dugc ban, vi dy, dudi nhan hi¢u NOLVADEX. Raloxifene hydroclorua c6 thé
dugc str dung, vi du, & dang ma n6 dugce ban, vi du, dudi nhin hiéu EVISTA.
Fulvestrant c6 thé dugc bao ché nhu dugc mé ti trong patent My sb
4.659.516 hodc n6 c6 thé dugce st dung, vi dy, & dang ma n6 dugc ban, vi du,

duéi nhan hiéu FASLODEX. Hon hop theo sang ché chira chét héa tri lidu 1a
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chat khéng estrogen dic biét hitu ich @& diéu tri cac khdi u duong tinh véi thy
thé estrogen, vi dy, cac khéi u & va.

Thuét ngfr “khéng androgen”, nhu dugc st dung & day, d& cap dén hop
chét bat ky c6 kha ning trc ché tac dung sinh hoc ctia cac hormon androgen va
bao gém, nhung khéng giéi han &, bicalutamit (CASODEX), hop chit nay c6
thé duoc diéu ché, vi dy, nhu dugc mo ta trong patent My s6 4.636.505.

Thuét ngir “chét chi van gonadorelin", nhu dugc st dung & day, bao
gbdm, nhung khong gi6i han &, abarelix, goserelin va goserelin axetat.
Goserelin dugc mo ta trong patent My s6 4.100.274 va c6 thé dugc st dung,
vi du, & dang ma n6é dugc ban, vi du, dudi nhin hiéu ZOLADEX. Abarelix c6
thé dugc bao ché, vi du, nhu duge md ta trong Patent M§ s 5.843.901.

Thuat ngit "chét tc ché topoisomeraza I", nhu dugc sir dung & déy, bao
gébm, nhung khong giéi han &, topotecan, gimatecan, irinotecan,
camptothecian va cac ddng phan cia nd, 9-nitrocamptothecin va thé lién hop
camptothecin dai phan tir PNU-166148 (hop chit Al trong WO 99/17804).
Irinotecan c6 thé dugc st dung, vi dy, & dang ma n6 duoc ban, vi du, dudi
nhan hiéu CAMPTOSAR. Topotecan c6 thé dugc st dung, vi dy, & dang ma
n6 dugc ban, vi du, dudi nhan hiéu HYCAMTIN.

Thuat ngit “chit tc ché topoisomeraza II", nhu dugc st dung & day,
bao gdm, nhung khéng gi6i han &, anthraxyclin, nhu doxorubicin, bao gbm
ché phém liposom, vi dy, CAELYX; daunorubicin; epirubicin; idarubicin;
nemorubicin; cidc anthraquinon mitoxantron va losoxantron; va
podophillotoxine etoposit va teniposit. Etoposit ¢6 thé duoc sit dung, vi dy, &
dang ma n6 dugc ban, vi du, dudi nhan hiéu ETOPOPHOS. Teniposide c6 thé
dugce st dung, vi dy, & dang ma né duoc tiép thi, vi dy, dudi nhan hiéu VM
26-BRISTOL. Doxorubicin ¢6 thé duogc st dung, vi dy, & dang ma né dugc
ban, vi dy, dudi nhan hiéu ADRIBLASTIN hoic ADRIAMYCIN. Epirubicin
c6 thé dugc st dung, vi du, & dang ma n6 dugc ban, vi dy, dudi nhan hiéu

FARMORUBICIN. Idarubicin c6 thé dugc sir dung, vi du, & dang ma né duoc
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ban, vi du, dudi nhin hiéu ZAVEDOS. Mitoxantron cé thé dugc st dung, vi
du, & dang ma né duoc ban, vi du, dudi nhan hiéu NOVANTRON.

Thuét ngit “chét hoat héa vi éng" d& cap dén chét 1am én dinh vi éng,
chat khir on dinh vi dng va céc chit tc ché polyme héa vi dng, bao gdm,
nhung khong gidi han & taxan, vi dy, paclitaxel va docetaxel; vinca alkaloit,
vi du, vinblastin, cu thé 13 vinblastin sulfat; vincristin, ddc biét 1a vincristin
sulfat va vinorelbin; discodermolit; cochixin; va epothilon va cac dan xuét cia
ching, vi du, epothilon B hodc D hodc cac din xuét cia chiing. Paclitaxel ¢
thé duoc st dung, vi du, & dang ma né dugc ban, vi du, TAXOL. Docetaxel
¢ thé duoc st dung, vi du, & dang ma n6é dugc ban, vi du, dudi nhan hiéu
TAXOTERE. Vinblastin sulfat ¢ thé dugc sir dung, vi dy, & dang ma né
duoc tiép thi, vi dy, dudi nhan hiéu VINBLASTIN R.P. Vincristine sulfat cé
thé duoc st dung, vi dy, & dang ma ndé dugc ban, vi du, dudi nhin hiéu
FARMISTIN. Discodermolit c¢6 thé thu dugc, vi dy, nhu dugc mo ta trong
patent M§ s6 5.010.099. Ciing dwoc bao gdm 1 cac din xuét epothilon dugc
mo ta trong WO 98/10121, Patent M¥ $6 6.194.181, WO 98/25929, WO
98/08849, WO 99/43653, WO 98/22461 va WO 00/31247. Pic biét dugc uvu
tién 1a epothilon A va/hodac B.

Thuét ngit “chét alkyl héa”, nhu duoc st dung & day, bao gbm, nhung
khoéng gidi han &, xyclophosphamit, ifosfamit, melphalan hoic nitrosourea
(BCNU hoic Gliadel). Xyclophosphamit ¢6 thé dugc sir dung, vi du, & dang
ma né duge ban, vi du, dudi nhan hiéu XYCLOSTIN. Ifosfamit c6 thé duge
str dung, vi du, & dang ma né dugce ban, vi du, dudi nhan hiéu HOLOXAN.

Thuét ngit “cic chit e ché histon deaxetylaza" hodc "céc chét e ché
HDAC" @ cap dén cac hop chit e ché histon deaxetylaza va c6 hoat tinh
chdng tang sinh. Thuit ngit ndy bao gdm céc hop chét duoc mé ta trong WO
02/22577, dic bi¢t la N-hydroxy-3-[4-[[(2-hydroxyetyl)[2-(1H-indol-3-
yDetyl]-amino]metyl]phenyl]-2 E-2-propenamit, N-hydroxy-3-[4-[[[2-(2-
metyl-1H-indol-3-yl)-etyl]-amino]metyl]phenyl]-2E-2-propenamit va céc
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mudi duoc dung ctia chiing. N6 dic biét bao gdm thém axit suberoylanilit
hydroxamic (SAHA).

Thuét ngit “chit chdng chuyén héa chéng bénh ung thu” bao gdm,
nhung khoéng gidi han &, 5-flouraxil hodc 5-FU; capecitabine; gemcitabine;
chat khir metyl héa ADN, nhu 5-azacytidin va decitabin; methotrexat va
edatrexat; va cic cht dbi vén axit folic, nhu pemetrexed. Capecitabin c6 thé
duoc st dung, vi dy, & dang ma ndé dugc ban, vi dy, dudi nhdn hiéu
XELODA. Gemcitabin c6 thé duge st dung, vi dy, & dang ma né dugc ban, vi
du, duéi nhin hiéu GEMZAR. Ciing dugc bao gdm 1a khang thé don dong
trastuzumab cé thé dugc sir dung, vi du, & dang ma né duoc bén, vi dy, dudi
nhén hiéu HERCEPTIN.

Thuét ngit "hop chét platin", nhu dwgc sir dung & déy, bao gdm, nhung
khong gidi han &, carboplatin, cis-platin, cisplatin va oxaliplatin. Carboplatin
6 thé dugce sir dung, vi dy, & dang ma n6 dugc ban, vi dy, dudi nhan hiéu
CARBOPLAT. Oxaliplatin c6 thé dugc sir dung, vi du, & dang ma né dwoc
ban, vi du, dudi nhan hiéu ELOXATIN.

Thuét ngir “céc hop chit gin dich/lam giam hoat tinh protein hodc lipit
kinaza; hodc hoat tinh protein hodc lipit phosphataza; hodc cic hop chét
chéng tao mach khac", nhu duge sit dung & ddy, bao gdm, nhung khéng giéi
han &, cac chit (rc ché protein tyrosin kinaza va/hodc serin va/hodc threonin

kinaza hodc céac chat trc ché lipit kinaza, vi du,

a) hop chét g:fm dich, lam giadm hodc rc ché hoat tinh cua cac thu thé
yéu t6 sinh truéng thu dugce tir tiéu ciu (platelet-derived growth factor-
receptors: PDGFR), nhur cic hop chét gén dich, lam giam hodc @c ché
hoat tinh ctia PDGFR, dic biét 1a cac hop chit e ché thy thé PDGF, vi
dy, dan XuAt N-phenyl-2-pyrimidin-amin, vi dy, imatinib, SU101,
SU6668 va GFB-111;
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b) cac hop chét gin dich, lam giam hoic (rc ché hoat tinh cia cac thu
thé yéu t6 sinh trudng nguyén bao soi (fibroblast growth factor-
receptor: FGFR);

¢) cac hop chit gén dich, lam giam hodc wc ché hoat tinh cta thy thé
yéu td sinh truéng nhu insulin I (insulin-like growth factor receptor I:
IGF-IR), nhu cac hop chit gin dich, 1am giam hodic tc ché hoat tinh
ciia IGF-IR, ddc biét 1a cac hop chit e ché thu thé IGF-IR, nhu cac
hop chéit dugc mé ta trong WO 02/092599;

d) cac hop chat gin dich, lam gidm hodc tc ché hoat tinh ctia ho tyrosin

kinaza thu thé Trk;

e) cac hop chét gén dich, 1am giam hoic tc ché hoat tinh ctia ho tyrosin

kinaza thu thé Axl;

f) cac hop chét gin dich, 1am gidm hodc e ché hoat tinh cta thy thé c-
Met;

g) cac hop chét gén dich, 1am giam hodc &c ché hoat tinh cta tyrosin

kinaza thy thé Kit/SCFR;

h) cac hop chit gin dich, 1am giam hodc trc ché hoat tinh cua céc
tyrosin kinaza thu thé C-kit - (mdt phan cia ho PDGFR), nhu cac hop
chét gén dich, 1am giam hoic trc ché hoat tinh cta ho tyrosin kinaza thy

thé c-Kit, ddc biét 1a cac hop chét tre ché thy thé c-Kit, vi dy, imatinib;

i) cac hop chit gin dich, 1am gidm hodc wrc ché hoat tinh ctia cac thanh
vién clia ho c-Abl va cic san phim dung hop gen cua chung, vi du,
BCR-AbI kinaza, nhu cic hop chit gin dich, 1am giam hodc e ché
hoat tinh ctia cac thanh vién ho c-Abl va céc san phidm dung hop gen
ctia chiing, vi du, dan Xuét N-phenyl-2-pyrimidin-amin, vi du, imatinib,

PD180970, AG957, NSC 680410 hoac PD173955 tir ParkeDavis;
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j) cac hop chét gin dich, 1am giam hoc &rc ché hoat tinh ctia cac thanh
vién cua protein kinaza C (PKC) va ho Raf cla serin/threonin kinaza,
cé4c thanh vién ciia MEK, SRC, JAK, FAK, PDK va cac thanh vién ho
Ras/MAPK, hoic ho PI(3) kinaza, hodc ctia ho kinaza lién quan dén
PI(3)-kinaza, va/hodc cac thanh vién cua ho kinaza phu thudc xyclin
(CDK) va dic biét 1a cac din xuét staurosporin dwoc md ta trong patent
My s6 5.093.330, vi du, midostaurin; vi du vé céc hop chét khéc bao
gém, vi du, UCN-01; safingol; BAY 43-9006; Bryostatin 1; Perifosine;
Ilmofosine; RO 318220 va RO 320432; GO 6976; Isis 3521;
LY333531/LY379196; cac hop chit isochinolin, nhw cac hop chit dwoc
mo ta trong WO 00/09495; FTIs; PD184352; hoic QAN697 (chit trc
ché P13K);

k) cac hop chit gan dich, 1am giam hoic (rc ché hoat tinh cta cac chat
tic ché protein-tyrosin kinaza, nhu cac hop chéit gén dich, lam giam
hodc e ché hoat tinh ctia céc chat trc ché protein-tyrosin kinaza bao
gbm imatinib mesylat (GLEEVEC) hoc tyrphostin. Tyrphostin t6t hon
13 hop chét c6 khdi luong phan tir thip (M < 1500), hoic mudi duge
dung cta chung, dic biét 13 hop chét dugc chon tur 16p
benzylidenemalonitril hodc 16p S-arylbenzenmalonirile hodc 16p
quinolin hai co chét ctia cac hop chat, cu thé hon 13 hop chét bt ky
duge chon tir nhém bao gébm Tyrphostin A23/RG-50810, AG 99,
Tyrphostin AG 213, Tyrphostin AG 1748, Tyrphostin AG 490,
Tyrphostin B44, dong phan quang hoc Tyrphostin B44 (+), Tyrphostin
AG 555, AG 494, Tyrphostin AG 556, AG957 va adamantyl este cla
axit adaphostin (4-{[(2,5-dihydroxyphenyl) metyl]amino}-benzoic,
NSC 680410, adaphostin; va

1) cac hop chét gén dich, 1am giam hodc tc ché hoat tinh ctia ho yéu tb
sinh truéng biu md cia céc tyrosin kinaza thu thé (EGFR, ErbB2,
ErbB3, ErbB4 nhu homo- ho#ic hetero-dime), nhu cic hop chét gin
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dich, 1am giam hoic @c ché hoat tinh cta ho thu thé yéu t6 sinh trudng

biéu md cu thé 14 cac hop chét, protein hodc khang thé trc ché cac thanh

vién ctia ho tyrosin kinaza thu thé EGF, vi du, thu th& EGF, ErbB2,

ErbB3 va ErbB4 hoic lién két voi EGF hodc cac phdi tir lién quan dén

EGF, va cu thé 1 c4c hop chit, protein hodc cac khang thé don dong

dugc mo ta trong WO 97/02266, vi du, hop chit cua vi du 39, hoédc

trong EP 0 564 409; WO 99/03854; EP 0520722; EP 0 566 226; EP 0

787 722; EP 0 837 063; Patent My s§ 5.747.498; WO 98/10767; WO

97/30034; WO 97/49688; WO 97/38983 va, dic biét 1a WO 96/30347,

vi dy, hop chit dugc biét 1a CP 358774; WO 96/33980, vi du, hop chét

ZD 1839; va WO 95/03283, vi du, hop chit ZM105180, vi du,

trastuzumab (HERCEPTIN), cetuximab, Iressa, Tarceva, OSI-774, CI-

1033, EKB-569, GW-2016, E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3

hodc E7.6.3; va cac din xuét 7H-pyrolo-[2,3-d]pyrimidin dugc mé ta

trong WO 03/013541.

Céc chit chdng tao mach khac bao gdm cac hop chét c¢6 co ché hoat
dong khac, vi du, khong lién quan dén trc ché protein hodc lipit kinaza, vi du,
thalidomit (THALOMID) va TNP-470.

Céc hop chét gén dich, lam giam hoic e ché hoat tinh cta protein hodc
lipit phosphataza 13, vi du, cac chit &c ché phosphataza 1, phosphataza 2A,
PTEN hodc CDC25, vi du, axit okadaic hodc din xuit cia né.

Céc hop chét gy ra céc quy trinh biét héa t& bao 13, vi du axit retinoic,
o- v- hodc 6-tocopherol hoac a- y- hodc 8-tocotrienol.

Thuat ngit chat e ché xyclooxygenaza, nhu duge st dung & day, bao
gbm, nhung khoéng gidi han &, vi du, chit &c ché Cox-2, axit 2-
arylaminophenylaxetic dwgc thé 5-alkyl va cdc dan xudt cia nd, nhu
celecoxib (CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib hodc
axit 5-alkyl-2-arylaminophenylaxetic, vi duy, axit 5-metyl-2-(2'-clo-6'-

floanilino)phenyl axetic ho#c lumiracoxib.

-80-



20904

Thust ngit "bisphosphonat", nhu dugc sit dung & ddy, bao gébm, nhung
khong gidi han ¢, axit etridonic, clodronic, tiludronic, pamidronic, alendronic,
ibandronic, risedronic va zoledronic. "Axit etridonic" ¢ thé dugc st dung, vi
du, & dang ma né duogc ban, vi dy, dudi nhan hiéu DIDRONEL. "Axit
clodronic" c6 thé dugc st dung, vi dy, & dang ma né dugc ban, vi du, dudi
nhén hiéu BONEFOS. "Axit tiludronic" c6 thé dugc st dung, vi dy, & dang
ma nd dugc ban, vi du, dudi nhin hiéu SKELID. "Axit pamidronic" cé thé
dugc str dung, vi du, & dang ma ndé dugc ban, vi dy, dudi nhin hiéu
AREDIA™, "Axit alendronic" cé thé dugc st dung, vi dy, & dang ma né
dugc ban, vi dy, dudi nhan hiéu FOSAMAX. "Axit ibandronic" c6 thé dugc
st dung, vi du, & dang ma né duoc ban, vi du, dudi nhin hiéu
BONDRANAT. "Axit risedronic" c6 thé dugc st dung, vi du, & dang ma né
duoc ban, vi du, dudi nhan hiéu ACTONEL. "Axit zoledronic" c¢6 thé dugc st
dung, vi dy, & dang ma né duogc ban, vi du, dudi nhin hiéu ZOMETA.

Thuat ngit “chét (rc ché mTOR" d& cap dén cac hop chét tc ché dich &
dong vat c6 v ciia rapamycin (mTOR) va c6 hoat tinh chéng tang sinh, nhu
sirolimus (Rapamune®), everolimus (Certican™), CCI-779 va ABT578.

Thuét ngit “chat (rc ché heparanaza", nhu dugc sir dung & day, dé chi
cac hop chit gén dich, 1am giam hodc trc ché su thoai bién heparin sulphat.
Thuét ngit nay bao gdm, nhung khéng gidi han &, PI-88.

Thuét ngit "chét cai bién dap tng sinh hoc", nhu dwoc sit dung & day,
dé chi lymphokin hodc céc interferon, vi du, interferon v.

Thuat ngit "chét e ché cac dong dang gy ung thu Ras", vi du, H-Ras,
K-Ras hodc N-Ras, nhu dugc st dung & day, dé chi céc hop chét gén dich,
lam giam ho#c wc ché hoat tinh gy ung thu cta Ras, vi du, "chit trc ché
farnesyl transferaza", vi du, L-744832, DK8GS557 hodc R115777 (Zarnestra).

Thuét ngit “chit e ché telomeraza", nhu dugc sir dung & day, dé chi

céc hop chéit gin dich, 1am giam hoic e ché hoat tinh cla telomeraza. Cac
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hop chét gin dich, lam giam hodic (e ché hoat tinh cua telomeraza cu thé 13
cac hop chét trc ché thu thé telomeraza, vi dy, telomestatin.

Thuat ngir “chat (rc ché methionin aminopeptidaza", nhu duogc sir dung
& ddy, dé chi cac hop chét gin dich, 1am giam hodc wc ché hoat tinh cua
methionin aminopeptidaza. C4c hop chét gén dich, lam giam hosc trc ché hoat
tinh cta methionin aminopeptidaza 13, vi du, bengamit hoic din xuét cia
ching.

Thuat ngit “chét (rc ché proteasom", nhu dugc st dung & déy, dé chi
cac hop chit gén dich, lam giam hodc trc ché hoat tinh cta proteasom. Céc
hop chét gén dich, 1am giam hodc e ché hoat tinh ctia proteasom bao gdm, vi
duy, PS-341 va MLN 341.

Thuat ngit “chdt (rc ché metalloproteinaza nén" hodic "chét trc ché
MMP", nhu duoc st dung & ddy, bao gdm, nhung khong gi6i han &, chit trc
ché colagen gia peptit va cac chét trc ché colagen khéng gia peptit, cac dan
xudt tetraxyclin, vi du, chat &c ché hydroxamat gia peptit batimastat va cac
dang tuong tu ¢ sinh kha dung dudng ubng ctia nd, marimastat (BB-2516),
prinomastat (AG3340), metastat (NSC 683551) BMS-279251, BAY 12-9566,
TAA211, MMI270B hoac AAJ996.

Thuat ngit “cac chit duoc st dung dé diéu tri nhém bénh méu 4c tinh”,
nhu duoc sir dung & ddy, bao gdm, nhung khong gidi han &, cac chat (e ché
tyrosin kinaza tuong tu FMS, vi du, cac hop chit gén dich, 1am giam hodc e
ché hoat tinh cta cac thu thé tyrosin kinaza twong ty FMS (Flt-3R);
interferon, 1-b-D-arabinofuransylcytosine (ara-c) va bisulfan; va cc chét tc
ché ALK, vi du, cac hop chit gin dich, 1am giam hodc tc ché bach huyét bao
kinaza tu ghép.

Céc hop chit gin dich, 1am giam hodc tc ché hoat tinh cia céc thy thé
tyrosin kinaza twong tw FMS (Flt-3R) 13 céc hop chét, cac protein hodc cac
khang thé rc ché cac thanh vién cua ho kinaza thy thé Flt-3R, vi du, PKC412,
midostaurin, din xuét staurosporin, SU11248 va MLLN518.
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Thuét ngit "chat &c ché HSP90", nhu duoc sir dung & déy, bao gdm,
nhung khéng gi6i han &, cac hop chét gin dich, lam gidm hodc @c ché hoat
tinh ATPaza ndi tai cia HSP90; lam thoai bién, gén dich, 1am giam hodc tc
ché céc protein khach HSP90 bing con dudng proteasom ubiquitin. Cac hop
chit gén dich, 1am giam hodc (rc ché hoat tinh ATPaza noi tai ctia HSP90 1a
cac hop chét, protein, hodc khang thé rc ché hoat tinh ATPaza ctia HSP9O, vi
dy, 17-allylamino,17-demetoxygeldanamycin  (17AAG), din  xuét
geldanamycin, cac hop chét lién quan dn geldanamycin khac, radicicol va
céc chét rc ché HDAC.

Thuat ngit “cac khang thé chéng ting sinh” nhu dugc st dung & day,
bao gdm, nhung khéng gidi han &, trastuzumab (Herceptin™), Trastuzumab-
DM1, erlotinib (Tarceva™), bevacizumab (Avastin™), rituximab (Rituxan®),
PRO64553 (khang-CD40) va khang thé 2C4. Khang thé ¢ nghia 13, vi duy,
khang thé don dong bét hoat, khang thé da dong, khang thé da dic hidu dugc
tao ra tir it nhat 13 hai khang thé khong hoat dong, va céc doan khang thé mién
la chung thé hién hoat tinh sinh hoc mong mubn.

Dé diéu tri bénh bach ciu dong tiy cp tinh (AML), céc hop chét c6
cong thire (I) c6 thé dugc st dung két hop véi cac liéu phap diéu tri bénh bach
cau chuén, cu thé 1a két hgp véi cic lidu phap duoc st dung dé didu tri bénh
AML. Cu thé 14, cac hop chét c6 cong thire (I) c6 thé duge sir dung két hop
v6i, vi du, cac chit tc ché farnesyl transferaza va/hodc cac dugc chét khac
hitu ich cho viéc diéu tri bénh AML, nhu Daunorubicin, Adriamycin, Ara-C,
VP-16, Teniposide, Mitoxantrone, Idarubicin, Carboplatinum va PKC412.

CAu trac cla céc hoat chét duoc x4c dinh béi ma sd, tén géc hodc tén
thwong mai c6 thé dugc 14y ra tir 4n ban cta béan tém tit chudn "The Merck
Index" hodc tir co s& dit liéu, vi du, Patents International, vi du, IMS World

Publications.
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Céc hop chit duoc @& cap trén ddy, ma c6 thé duge st dung két hop véi
hop chét c6 cong thire (I), c¢6 thé duge diéu ché va dugc sir dung nhu dugc md
ta trong linh vuc ndy, nhu trong cac tai liéu duoc trich dan trén day.

Hop chat c¢6 cong thirc (I) ciing c6 thé duoc sir dung dé tao thuén loi
cho viéc két hop véi cac quy trinh diéu tri da biét, vi du, st dung céc hormon
hoic cu thé 1a phéng xa.

Hop chit c6 cong thirc (I) c6 thé duoc sir dung nhu chit 1am ting nhay
cam véi phéng xa, cu thé 1 dé diéu tri cac khdi u kém nhay cam véi lidu phap
Xa tri.

Thuét ngir “két hop”, c6 nghia 1a hdn hop c¢b dinh & dang mot don vi
lidu, hodc kit chira cac thanh phan dé sir dung két hop, trong d6 hop chét c6
cong thirc (I) va chit két hop c6 thé dugc st dung doc 1ap ddng thoi hodic
riéng biét trong cac khoang thoi gian cho phép cac chét két hop thé hién tac
dung cdng hop, vi du tic dung hiép dong hodc su két hop bat ky cua chung.
Céc thuét ngit “ddng sir dung” hodc “sir dung két hop” hodc twong ty nhu
dugc sir dung & day co nghia 13 bao gdm viéc sir dung chat két hop da chon
cho mét ddi twong duy nhit c6 nhu ciu diéu tri (vi du, bénh nhéan), va duge du
dinh bao gdm céc phac db didu tri ma trong d6 cac chét nay khong nhét thiét
phai dugc sir dung bang cling mét dudng st dung hodic cung mot lac. Thuét
ngit “hén hop thubc” nhu duoc sir dung & day c6 nghia 14 san pham duoc tao
thanh bang cach trén hodc két hop nhiéu hon mét thanh phén hoat chét va bao
gdm ca hdn hop cb dinh va khong cb dinh cta céc thanh phan hoat chét.
Thuat ngit “hdn hop ¢ dinh” ¢ nghia 14 cic thanh phan hoat chét, vi du hop
chit c6 cong thirc I va chit két hop, déu duoc sir dung cho bénh nhan dong
thoi & dang mot san phim hoic lidu duy nhit. Thuat ngit “hdn hop khong cb
dinh” c6 nghia 13 cac thanh phan hoat chit, vi du hop chét c6 cong thire (I) va
chit két hop, déu duoc sit dung cho bénh nhén dudi dang cac san phdm riéng
biét mot cach d(‘A)ng thoi, cung luc hodc 14n luot ma khong co6 cac gidi han thoi

gian cuy thé, trong do6 vi€c str dung nay cung cap cac mirc nong do co tac dung
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diéu tri ctia hai hop chét nay trong co thé cia bénh nhan. Thuét ngit “hdn hop
" khéng cb dinh” ciing 4p dung cho liéu phap diéu tri két hop, vi du st dung ba
hoic nhidu thanh phan hoat chét.

Vi du thwe hién sang ché

Quy trinh san xudt nguyén liéu khéi dau khéng dwoc mé ta cu thé vi
céc hop chit nay di dugc biét hodc c6 thé duge diéu ché twong tu nhu cac
quy trinh d4 biét trong linh vuc nay hodc nhu duge md ta & day.

Céc vi dy sau day minh hoa cho sang ché ma khong c6 bét ky giéi han
nao.

Céc chit viét tit:

AcOH axit axetic

aq nudc

Ar aryl

BOC tert-butyl-cacbonat

BOP benzotriazol-1-yloxytris(dimetylamino)phospho
hexaflophosphat

br.s. tin hiéu don rong

CDCl; clorofom-d

CDI 1,1'-cacbonyldiimidazol

CH,CI, diclometan

CH;CN axetonitril

Cs,CO; cesi cacbonat

d tin hiéu doi

dd tin hiéu d6i cia tin hiéu d6i

DIPEA N-etyldiisopropylamin

DME 1,4-dimetoxyetan

DMF N,N-dimetylformamit

DBU 1,8-diaza-7-bixyclo[5.4.0]Jundexen
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DMSO dimetylsulfoxit

dt tin hiéu d6i cua tin hiéu ba

EDC 1-etyl-3-(3-dimetylaminopropyl)carbodiimit

hydroclorua

eq. duong luong

EtOAc etyl axetat

FCC sdc ky ¢t nhanh

h gio

HBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat

HCI axit hydrocloric

HOBT benztriazol-1-ol

HPLC sic ky léng hiéu ning cao

HT lwong nguyén liéu dau vao cao

H,O nudc

Hyflo MBoéi truong Hyflo Super Cel

Isolute® SCX-2
K

K,CO;

LC

M

MeCN

MeOD

MeOH
2-Me-THF
MgS0O4

MS

polystyren xdp 16 16n axit sulfonic c6 nén polyme
kelvin

kali cacbonat

sic ky 1ong

mol

axetonitril

metanol-d4

metanol
2-metyltetrahydrofuran
magie sulfat

mega herz

khdi phd hoc

tin hiéu da
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ml
mm

mM

min.

OBD
Pd(OAc),

Pd(OH),/C

sz(dba)3

sz(dba)3.CHCl3
PL-HCO; MP
PL-SO;H MP

rt
Rt

S

SCX-2

TBME

20904

milibar

mililit

milimet

milimol

phut

vi séng

natri hydroxit

natri sulfat

natri hydro cacbonat

natri tert-butoxit

trietylamin

amoniac

dung dich amoniac dic trong nudc cd ty trong dic hiéu la
0,88

N-metylpyrolidinon

cong hudng tir hat nhan

ty trong nén t6i wu

paladi axetat

paladi hydroxit trén cacbon
tris(dibenzylidenaxeton)dipaladi

phuc tris(dibenzylidenaxetone)dipaladi cloroform
polystyren x6p 16 16n hydro cacbonat ¢6 nén polyme
polystyren x6p 16 16n axit sulfonic ¢6 nén polyme
nhiét do phong

thoi gian luu

tin hiéu don

polystyren x6p 16 16n axit sulfonic c¢6 nén polyme
tin hiéu ba

tert-butylmetyl ete
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tBuOK kali tert-butoxit

tert-BuONa natri tert-butoxit

TFA axit trifloaxetic

THF tetrahydrofuran

UPLC sic ky 1ong siéu hiéu ning

X-Phos dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin

Thiét bj vi séng dugc st dung 13 Biotage Initiator®

T4t ca céc hop chit duoc dat tén bing cach st dung AutoNom.

Cac phuong phap LCMS duogc sir dung:

Phuong phép LC 1 (Rt ): céc thoi gian lwu (Rt) dat duoc trén hé théng
Agilent HPLC véi c6t Ascentis®Express C18 30 x 2,1mm, 2,7um (Supelco)
st dung gradien (H,Otaxit formic  0,05%+amoni  axetat
3,75mM)/(CH;CN+axit formic 0,04%) 90/10 dén 5/95 trong 3,7 phut va tbc
d6 dung mdi 13 1,2ml/phit va sau d6 1a 5/95 trong 0,7 phit véi tde dd dung
mdi 1a 1,4ml/phit va nhiét do 16 1a 40°C. Phuong phdp phét hién UV 220-
400nm — MS.

Phuong phap LC 2 (Rt ?)): thoi gian luu (Rt) dat dwoc trén hé théng Agilent
HPLC véi cot Ascentis®Express C18 30 x 2,1mm, 2,7um (Supelco) 4p dung
gradien (H;O+axit formic 0,05%+amoni axetat 3,75mM)/(CH;CN+axit
formic 0,04%) 95/5 dén 5/95 trong 3,7 phit va tbc d6 dung méi 1a 1,2ml/phat
va sau d6 1a 5/95 trong 0,7 phut véi tbe do dung moi 1a 1,4ml/phut va nhiét do
10 1a 40°C. Phuong phap phat hién UV 220-400nm — MS.

Phuong phap LC 3 (Rt ®): Thoi gian luu (Rt) dat dugc trén hé théng Agilent
HPLC v6i ¢t Ascentis®Express C18 30 x 2,1mm, 2,7um (Supelco) 4p dung
gradien (H,O+axit formic 0,05%tamoni axetat 3,75mM)/(CH;CN+axit
formic 0,04%) 99/1 trong 0,5 phit va tbc d6 dung méi 1a 1,2ml/phut sau do la
99/1 dén 5/95 trong 1,7 phut va téc dd dung méi 1a 1,2ml/phut va sau d6 1a
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5/95 trong 0,7 phut véi tdc do dung moi 1a 1,4ml/phit va nhiét do 10 1a 40°C.
Phuong phap phat hién UV 220-400nm — MS.

Phuong phap LC 4 (Rt “): Thoi gian luu (Rt) dat duge trén hé théng Agilent
HPLC v61i cot Ascentis®Express C18 30 x 2,1mm, 2,7pum (Supelco) ap dung
gradien (H,O+axit formic 0,05%+amoni axetat 3,75mM)/(CH3;CN+axit
formic 0,04%) tir 90/10 d&n 5/95 trong 1,7 phit va téc d6 dung méi la
1,2ml/phtit va sau d6 5/95 trong 0,7 phit véi tbc d6 dung méi 13 1,4ml/phut
va nhiét dg 16 1a 40°C. Phuong phap phat hién UV 220-400nm — MS.

Phuong phap LC 5 (Rt ®): Thoi gian luu (Rt) dat duge trén hé thdng Agilent
HPLC véi cot Ascentis®Express C18 30 x 2,1mm, 2,7um (Supelco) ap dung
gradien (H,O+TFA 0,05%)/(CH;CN+TFA 0,04%) tir 95/5 dén 5/95 trong 3,7
phit va tbc d6 dung méi 1a 1,2ml/phut va sau d6 13 5/95 trong 0,7 phut véi tbc
do dung moi 1a 1,4ml/phut va nhiét do 16 1a 40°C. Phuong phap phat hién UV
220-400nm — MS.

Phuong phap LC 6 (Rt ®): Thoi gian luu (Rt) dat dugc trén hé théng Agilent
HPLC voi c6t Ascentis®Express C18 30 x 2,1mm, 2,7um (Supelco) dp dung
gradien (H,O+TFA)/(CH;CN+TFA 0,04%) 99/1 trong 0,5 phit va tdc do
dung méi 14 1,2ml/phit sau d6 13 99/1 dén 5/95 trong 1,7 phit va tbc d6 dung
mdi la 1,2ml/phut va sau d6 1a 5/95 trong 0,7 phuat véi luu lugng dung moi 14
1,4ml/phut va nhiét 4o 16 1a 40°C. Phuong phdp phat hién UV 220-400nm —
MS.

Phuong phap LC 7 (Rt ): Thoi gian luu (Rt) dat dwoc trén hé théng Waters
Agilent HPLC vé6i c6t Ascentis®Express C18 30 x 2,1mm, 2,7um (Supelco)
ap dung gradien (H,O+TFA 0,05%)/(CH;CN+TFA 0,04%) tir 90/10 dén 5/95
trong 1,7 phut va tbc d6 dung méi 13 1,2ml/phut va sau d6 1a 5/95 trong 0,7
phtt véi téc dd dung mdi 13 1,4ml/phit va nhiét d6 16 1 40°C. Phuong phép
phat hién UV 220-400nm — MS.

Phuong phap LC 8 (Rt ®): Thoi gian luu (Rt) dat dwoc trén hé théng Waters
HPLC alliance-HT v6i cot XTerra MS C18, 50x4,6mm ,5um, pha ddo, ap
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dung gradien (HO+TFA 0,1%)/(CH;CN+TFA 0,1%) tir 95/5 dén 0/100 trong
8,0 phut va tdc do dung moi 1a 2,0ml/phut va nhiét do 16 la 45°C. Phuong
phép phat hién UV 220-400nm — MS.

Phuong phap tinh ché:

HPLC Gilson pha d4o diéu ché

e Phuong phap A: cft SunFire prep C18 OBD 5um, 30 x 100mm tir
WATERS, v6i pha dong 1a H,O + TFA 0,1% va axetonitril + TFA 0,1%.
Phuong phép phat hién UV 220-400nm

e Phuong phap B cdt Atlantis prep T3 OBD 5um, 30 x 150mm tir WATERS,
v6i pha dong 1a H,O + TFA 0,1% va axetonitril + TFA 0,1%. Phuong phap
phét hién UV 220-400nm

e Phuong phép C: Cot XTerra RP18 OBD 5um, 19 x 50mm tir WATERS,
voi pha dong 1a HO + TFA 0,1% va axetonitril + TFA 0,1%. Phuong phap
phét hién UV 220-400nm

Nhiéu xa bot tia X

Thiét bi:

Phuorng phéap X1

Thiét bi Bruker AXS, D8 Advance
Burc xa CuKa (30kV, 40mA)
Ditecto Ditecto PSD (Vantec)
Khoang quét 2°-40° (gia tri 2 theta)
Phuong phap X2

Thiét bi Bruker D8 GADDS Discover
Burc xa CuKa (40kV, 40mA)
Ditecto Ditecto HI-STAR Area
Khoang quét 6°- 40° (gia tri 2 theta)

Diéu ché cac hop chét trung gian
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Chét trung gian 1: 5-Bromo-2-metoxy-3-triflometyl-pyridin

2-metoxy-3-(triflometyl)pyridin (20,0g, 113,0mmol) va 1,3-dibromo-
5,5-dimetylimidazolidin-2,4-dion (43,6g, 152,0mmol) duoc bd sung thém
TFA (80ml) va hén hop tao thanh dugc khudy & rt trong 18h dudi argon. TFA
dugc loai bo trong chan khéng (50mbar, 45°C) va cin duoc tao huyén phu
trong tert-butyl metyl ete (200ml). Chét rén khong mau tao thanh dugc loai bd
bang cach loc va rira bang tert-butyl metyl ete (50ml). Dich loc dugc co dic
trong chan khdéng va dugc tao huyén phu trong EtOAc (50ml). Chat rin
khong mau khong tan duoc 1y ra bing cach loc va rira bang EtOAc (50ml).
Dich loc duge ¢6 dic trong chian khong, dugc pha lodng bing heptan/tert-
butyl metyl ete (5/1, 20ml) va chat rin khong mau khong tan dugc loai bo
béng cach loc. Dich loc dugc tinh ché béng séc ky c6t trén silica gel voi
heptan/EtOAc, 100/0 dén 90/10. San phim thd duoc loc qua nut NaHCO;
(20g) va dich lgc dugc 1am bay hoi trong chan khong dé tao ra diu mau vang
(27,9g). Dau nay duoc hoa tan trong heptan (20ml) va dugc tinh ché bing
céch loc qua nit silica gel (80g), pha lodng véi heptan dé tao ra 5-bromo-2-
metoxy-3-(triflometyl)pyridin duéi dang dau khéng mau (22,5g, hiéu sult
74%). "H-NMR (400MHz, DMSO-dg, 298 K): 6ppm 4,03 (s, 3H) 7,95 (d, 1H)
8,4 (d, 1H).

N

HO

-91-



20904

Chét trung gian 2: 1-((S)-3-Hydroxy-pyrolidin-1-yl)-propan-1-on

(S)-Pyrolidin-3-ol (10,0g, 81,0mmol), trietylamin (23,6ml, 170,0mmol)
va CH,Cl, (150ml) dugc két hop trong binh thét ¢b hinh qua 18 dé tao ra
huyén phtt mau be. HOn hop nay dugc 1am lanh dén -10°C va propionyl
clorua (7,06ml, 81,0mmol) dugc nho giot vao trong 15 phit, duy tri nhiét 4o
nim trong khoang -10 dén 0°C. Huyén pht mau be tao thanh dwoc khudy
trong 2 gio & 0°C. MeOH (9,8ml) duoc bd sung vao va hdn hop duoc dé 4m
dén nhiét d6 phong sau d6 dugc khudy trong 1 gid dé tao ra dung dich mau
nau. Hn hop nay dugc 1am bay hoi trong chan khéng dé tao ra cin mau be
duoc khqu trong dietylete (200ml) va dugc loc. Dich loc duge lam bay hoi
trong chan khéng dé tao ra 1-((S)-3-hydroxy-pyrolidin-1-yl)-propan-1-on
dudi dang diu mau vang (11,23g, hiéu sudt 95%). 'H-NMR (400 MHz,
DMSO-d6 298 K): 8 ppm 0,92-1,02 m, 3H) 1,67-1,97 (m, 2H) 2,13-2,28 (m,
2H) 3,18-3,52 (m, 4H) 4,17-4,32 (m, 1H) 4,85-4,97 (m, 1H). LCMS:
[M+H]+= 144,0

o)

N

Chét trung gian 3: ((S)-3-Hydroxy-pyrolidin-1-yl)-(tetrahydro-pyran-4-yl)-

H

metanon

(S)-pyrolidin-3-ol hydroclorua (3,69g, 29,9mmol) va trietylamin
(6,65g, 9,16ml, 65,7mmol) dugc dit trong CH,Cl, (15ml). Huyén phu dugc
lam lanh & ~3°C. Hén hop ndy dugc bd sung chdm dung dich chira
tetrahydro-pyran-4-cacbonyl clorua (4,67g, 29,9mmol) trong CH,Cl, (15ml).
Sau d6, hdn hop phan tmg tao thanh duoc khudy trong 1,5h & 3-10°C. Sau do,

hdn hop phan tng nay duge ¢ dic dé tao ra bot. Bot nay dugc bd sung thém
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EtOAc (100ml). Chét ran nay duoc loc va rira bing EtOAc. Sau d6, dich loc
da thu gom duogc co dic dé tao ra ((S)-3-hydroxy-pyrolidin-1-yl)-(tetrahydro-
pyran-4-yl)-metanon duéi dang b6t mau be. (6,77g, hiu suit 98%). 'H-NMR
(400 MHz, Metanol-d4 298 K): 6 ppm 1,59-2,15 (m, 6H) 2,69-2,86 (m, 1H)
3,43-3,75 (m, 6H) 3,94-4,00 (m, 2H) 4,37-4,48 (m, 1H). LCMS: [M+H]+=
199,9, Rt®= 0,86 phut

OQ)LNQ‘H(Z/’OK

Chét trung gian 4: tert butyl este cia axit [(S)-1-(tetrahydro-pyran-4-
cacbonyl)-pyrolidin-3-yl]-carbamic

Dung dich dang dugc khudy manh chita tetrahydro-2H-pyran-4-
cacbonyl clorua (0,455g, 3,06mmol) trong CH,Cl, (10ml) duoc bb sung dong
thoi timg phan dung dich nuéc NaHCO; bdo hoa (10ml) va dung dich chua
tert-butyl este ciia axit (S)-pyrolidin-3-yl]-carbamic (570mg, 3,06mmol) &
nhiét d6 phong. Hon hop hai pha tao thanh dugc khqu manh & nhiét do
phong trong 3h. Lép hitu co duge tach bang cach loc qua éng tach pha, duge
cd dic trong chan khong va duoc tinh ché bing sic ky nhanh trén silica gel
v6i CH,Cly/MeOH d tao ra tert-butyl este cua axit [(S)-1-(tetrahydro-pyran-
4-cacbonyl)-pyrolidin-3-yl]-carbamic dudi dang gém khéng mau (0,623g,
hiéu sudt 68%) LCMS: [M+H]+=299,6, Rt "= 0,73 pht.

O
oay
0

Chat trung gian 5: (S)-3-Amino-pyrolidin-1-yl-(tetrahydro-pyran-4-yl)-
metanon

Tert butyl este cua axit (S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-
3-yl]-carbamic (chét trung gian 4) (0,623g, 2,09mmol) trong CH,Cl, (2,0ml)
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duoc bd sung thém TFA (2,0ml) va hdn hop tao thanh dugc dé yén & nhiét do
phong trong 8h. Pugc lam bay hoi trong chin khong va duoc rira giai qua hop
Isolute® SCX-2, dugc rira giai bing metanol, sau d6 biang 2M amoniac trong
metanol. Cac phén bazo dugc ¢6 dic trong chan khong dé tao ra [(S)-3-
amino-pyrolidin-1-yl-(tetrahydro-pyran-4-yl)-metanon duéi dang chét rén
khéng mau (0,34g, hiéu suit 82%) LCMS: [M+H]+= 199,0, Rt ®= 0,1 phut.

(]
B

Chét trung gian 6: 3-(4-Axetyl-piperazine-1-cacbonyl)-1-metyl-3H-imidazol-
3-ium iodua

1-(Piperazin-1-yl)etanon (143mg, 1,12mmol) va CDI (199mg,
1,23mmol) dugc hdi luu trong THF (10ml) duéi argon qua dém. Duc_ré lam
mét dén nhiét d6 phong, duoc pha lodng bing CH,Cl, (20ml) va nudc (5ml)
va 16p hitu co dugc loc qua bng tach pha va duogc co dic trong chén khong.
Puoc hoa tan trong axetonitril (Sml) trong lo thiy tinh va metyl iodua
(0,279ml, 4,46mmol) dugc bd sung vao. Lo thiy tinh nay dugc day nip va
duoc dé yén & nhiét d6 phong trong 24h. Dung m6i dugc lam bay hoi trong
chan khong va cin duge nghién thanh bot véi heptan/EtOAc, 10/1 (10ml) dé
tao ra 3-(4-axetyl-piperazin-1-cacbonyl)-1-metyl-3H-imidazol-3-ium iodua

dudi dang gobm khong mau (400mg) duge sir dung khong can tinh ché thém.
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Chit trung gian 7: Tert-butyl este cua axit (S)-3-(5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic

Pd(OH),/C (1,2g, 1,71mmol) dugc xuc argon, tert-butyl este cia axit
(S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-carboxylic (10,95g, 26,7mmol) dd hoa tan trong metanol (25ml)
dugc bd sung vao, sau d6 bd sung amoni format (1,68g, 26,7mmol). Hén hop
phan tng duoc hdi luu trong 1 gidy, dwoc lam mat xudng nhiét d6 phong, duge
loc qua miéng xelit va duoc cd dic trong chan khong. Tinh ché bing sic ky
nhanh trén silica gel (CH,Cl, sau d6 1a TBME sau d6 1a TBME/MeOH 100/0
dén 90/10 sau d6 1a TBME/MeOH/NH,OH 85/15/5) tao ra tert-butyl este cta
axit  (S5)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-
carboxylic (7,39g, hiéu suit 87%) duéi dang déu nh6t mau vang. 'H NMR
(400 MHz, metanol-d4, 298K) 6 ppm 1,46-1,46 (m, 9 H) 2.10 — 2,30 (m, 2 H)
2,78-2,83 (m, 2 H) 3,11-3,14 (m, 2 H) 3,41 — 3,60 (m, 3 H) 3,65-3,72 (m, 1
H) 3,78 (s, 2 H) 5,68 (m, 1 H) 8,52 (s, 1 H). LCMS: [M+H]'=321,2, Rt ®=
0,87 phut.

Quy trinh téng hop chit trung gian 7 khac:

Pd(OH), /C (1,54g, 2,2mmol) dugc suc nito, tert-butyl este cia axit (S)-
3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-
carboxylic (8,5g, 20,67mmol) d3 hoa tan trong metanol (50ml) duoc bd sung
va0, sau d6 bd sung tiép trietylamoni format (7,9g, 53,7mmol). Hon hop phan

tng duogc hdi luu trong 1 gid, dwge 1am maét xubng nhiét d6 phong, duge loc
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qua miéng xelit va dich loc dugce phan doan giira 2-Me-THF (50ml) va nuéc
(20ml). Pha hitu co phia trén dugc thu gom va pha nuéc dudi day dugc chiét
lai bang 2-Me-THF (10ml). T4t ca céc 16p hitu co duoc két hop va duogc co
dic trong chan khéng dé tao ra tert-butyl este cua axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (6,2g,

hiéu sut 94%) duéi dang gdm mau vang.

O>’o>4

N
N
Y

| P
Tert-butyl este cla axit (S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic

Dung dich chua tert-butyl este ciia axit (S)-3-hydroxypyrolidin-1-
carboxylic (0,94g, 5,01mmol) trong THF (20ml) trong argon dugc bd sung
thém NaH (0,23g, 5,78mmol). Hén hop nay dugc khudy & rt trong 25 phut,
sau d6  6-benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin  (lg,
3,85mmol) dugc bd sung vao va khudy tiép & rt trong 4 gid. Hon hop nay
dugc dap tit bang H,0, dugc chibt véi CH,Cl,. Lép hitu co duogc loc va lam
bay hoi dén kho. Viéc tinh ché bang séc ky nhanh trén silica gel (heptan/etyl
axetat, 1/1) tao ra tert-butyl este cta axit (S)-3-(6-benzyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (1,35g, hiéu suét
85%) dudi dang gébm mau vang. 'H NMR (400 MHz, DMSO-d6, 298K) o
ppm 1,39 (s, 9 H) 2,00 — 2,20 (m, 2 H) 2,35A-2,81 (m, 4 H) 3,36-3,63 (m, 6 H)
3,70 (br.s, 2 H) 5,50-5,59 (m, 1 H) 7,25-7,37 (m, 5H) 8,56 (s, 1 H). LCMS:
[M+H]+=411,6, Rt P=1,00 phut
Quy trinh téng hop khic dbi veéi tert-butyl este cta axit (S)-3-(6-benzyl-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic
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Dung dich chira tert-butyl este cia axit (S)-3-hydroxypyrolidin-1-
carboxylic (6,21g, 33,16mmol) va 6-benzyl-4-clo-5,6,7,8-tetrahydro-pyrido
[4,3-d]pyrimidin (9g, 34,65mmol) trong 2-Me-THF (100ml) dwoc bd sung
thém tBuOK (8,17g, 72,95mmol) trong nito. Hon hop niy duoc khudy & rt
trong 25 phut. Hén hop nay duoc dap tit bang H0. Lép hitu co nay dugc rira
bang nudc mudi. Dung dich hitu co tao thanh dugc c6 dic trong chan khong
dé tao ra tert-butyl este cua axit (S)-3-(6-benzyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (12,6g, hiéu suét

89%) dudi dang gdm mau vang.

Chat trung gian 8: 6-(2,4-Dimetoxy-pyrimidin-5-y1)-4-((S)-pyrolidin-3-
yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin
5-Bromo-2,4-dimetoxy-pyrimidin (89mg, 0,41mmol), X-Phos (46mg,
0,09mmol)  bis(dibenzylidenaxeton)paladi(0) (29mg, 0,03mmol), xesi
cacbonat (203mg, 0,62mmol) dugc két hop va duogc suc argon trong 10 phut.
Hon hop nay dugc bd sung thém tert-butyl este cia axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (chét
trung gian 7) (100mg, 0,3 1mmol) trong dioxan (4ml), 19 nay dugc day nép va
hén hop phan tng duoc khudy & 120°C trong 4,5h. Hon hop nay dugc dé mat
dén nhiét do phong va duge loc qua miéng xelit. Dich loc dugc pha loéng
ba"mg EtOAc (20ml) va duoc ria béng dung dich nuéc NaHCO; bdo hoa
(10ml), nudc mudi (10ml), duge 1am kho (Na;S0Oy) va dugc cd dic trong chan
khong. Pugc hoa tan trong dioxan (4ml) va dugc bd sung vao lo thiy tinh
chta 5-bromo-2,4-dimetoxy-pyrimidin (89mg, 0,41mmol), X-Phos (46mg,
0,09mmol) tris(dibenzylidenaxeton) dipaladi(0) (29mg, 0,03mmol), xesi
cacbonat (203mg, 0,62mmol). Lo dugc ddy nip va hdn hop phéan Umg duoc
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khudy & 120°C trong 4,5h. Hon hop duge dé& mat dén rt va duge loc qua
miéng xelit. Dich loc dugc pha lodng bang EtOAc (20ml) va duge ria bing
dung dich nudc NaHCO; bdo hoa (10ml) sau d6 1a nuéc mudi (10ml), duge
lam kho (Na,SOy) va duge cb dic trong chan khong dé tao ra tert-butyl este
cua axit (S)-3-(6-(2,4-dimetoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro pyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-carboxylic dugc sir dung ma khéng cén
tinh ché thém.

Tert-butyl este clia axit (S)-3-(6-(2,4-dimetoxy-pyrimidin-5-y1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-carboxylic dugc hoa
tan trong CH,Cl, (2,0ml) va TFA dugc bd sung vao (1ml). Hén hop tao thanh
duogc khudy trong 30 phit & nhiét do phong. Hon hop phéan tng duoc cd dic
trong chan khong. Viéc tinh ché bang HPLC Gilson pha dao didu ché va trung
hoa tiép céc phan két hop bing hop PL-HCO3 & lam déong kho tao ra 6-(2,4-
dimetoxy-pyrimidin-5-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido
[4,3-d]pyrimidin duéi dang bdt mau vang (11mg, hiéu suit 10% trong 2
budc). LCMS: [M+H]+= 359,1, Rt ¥= 0,79 phut

Chét trung gian 9: 2-Amino-5-[4-((S)-pyrolidin-3-yloxy)-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl]nicotinonitril

Tert-butyl este cta axit (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (chdt trung gian 7) (84mg,
0,263mmol), axit imidodicarbonic, 2-[5-bromo-3-(xyano)-2-pyridinyl]-1,3-
bis(1,1-dimetyletyl) este (115mg, 0,289mmol), X-Phos (376mg, 0,079mmol),
tris(dibenzyliden axeton)dipaladi(0) (24mg, 0,026mmol), xesi cacbonat
(171mg, 0,526mmol) dugc két hop lai trong lo thiy tinh va dwgc suc 10 phut
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bang argon. Hon hop nay dugc bd sung thém dioxan (4,0ml), lo duoc ddy nip
va hdn hop phan tmg dugc khudy & 120°C trong 1,5h. Phan g dugc d& mat
dén rt va duogc loc qua miéng xelit. Dich loc dugc pha lodng bing EtOAc
(20ml) va dugc rira bing dung dich nuéc NaHCO; bio hoa (10ml) va nudc
mubi (10ml), dwoc lam khd (Na,SOy) va duge co dic trong chan khéng dé tao
ra (S)-tert-butyl 3-(6-(6-(bis(tert-butoxycacbonyl)amino)-5-(xyano)pyridin-3-
yD-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-carboxylat

duge st dung ma khong cin tinh ché thém. (S)-tert-butyl 3-(6-(6-(bis(tert-
butoxycacbonyl)amino)-5-(xyano)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-carboxylat dugc hoa tan trong CH,Cl,
(2,0ml) va TFA dugc bd sung vao (1ml). Hn hop tao thanh dugc khudy
trong 30 phit ¢ nhiét d§ phong. Hon hop phan tGng duge cb dic trong chéan
khong. Viéc tinh ché bing HPLC Gilson pha dio diéu ché va trung hoa tiép
céc phan doan két hop bing hop PL-HCO3 va lam dong kho dé tao ra 2-
amino-5-[4-((S)-pyrolidin-3-yloxy)-7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-

6-yl]nicotinonitril duéi dang bt mau vang (17mg, hiéu suit 19% trong 2

budc). LCMS: [M+H]+= 338,3, Rt®=1,16 pht.

o) 0]

) T N
TLIA,

2-[5-bromo-3-(xyano)-2-pyridinyl]-1,3-bis(1,1-dimetyletyl) este ctia axit
imidodicacbonic

2-Amino-5-bromonicotinonitril  (0,785g, 3,96mmol), trietylamin
(0,553ml, 3,96mmol) va 4-dimetylaminoyridin (20mg, 0,164mmol) trong
CH,Cl, (25ml) dugc b sung thém di-tert-butyl-dicacbonat (2,16g, 9,91 mmol)
va hén hop tao thanh dugc khudy & nhiét do phong trong 18 gid. Pugc lam
bay hoi dén khé trong chan khong va dugc nghién trong heptan (25ml) trong
72h. Két tia tao thanh dwoc loc va rira bang heptan (10ml) dé tao ra 2-[5-
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bromo-3-(xyano)-2-pyridinyl]-1,3-bis(1,1-dimetyletyl)  este cua  axit
imidodicacbonic dudi dang chét rin mau be (1,1g, hiéu suét 70%). 'H NMR
(400 Mhz, CDCl;, 298K) 1,51 (s, 18H) 8,16 (d, 1H) 8,77 (d, 1H). LCMS:
[M+H]+=398/400,1, Rt = 1,43 phut.
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Chat trung gian 10: Tert-butyl este cua axit (8)-3-[6-(5,6-dimetoxy-pyridin-3-
yD)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-
carboxylic

Lo thily tinh dugc bd sung thém tert-butyl este cia axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (chét
trung gian 7) (1,00g, 3,12mmol), 5-bromo-2,3-dimetoxypyridin (0,82g,
3,75mmol), natri tert-butoxit (0,46g, 4,68mmol),
tris(dibenzylidenaxeton)dipaladi(0) (0,11g, 0,13mmol), 2-di-t-
butylphosphino-2'-(N,N-dimetylamino)biphenyl (0,06g, 0,18mmol) va toluen
khan (10ml). Lo ndy dugc suc bang dong argon trong 15 gidy va dugc day
nap. Hon hop nay dugc gia nhiét kém theo khudy trén trong 18h & 80°C.
Dugc dé yén dén ngudi va duoc loc qua miéng xelit. Dich loc dugc pha loang
bang EtOAc (50ml) va duoc rira bing nudc mudi (20ml). Lép hitu co dugc
tach ra, dugc lam khé (Na,SO4) va dugce cd dic trong chin khong. Pugc tinh
ché bing séc ky cot nhanh trén silica gel v6i EtOAc/MeOH, 98/2 dén 92/18
dé tao ra tert-butyl este clia axit (8)-3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic duéi dang
bot mau vang nhat (1,05g, hiéu suit 74%). LCMS: [M+H]+=458,1, Rt ¥=
1,02 phat.
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Chét trung gian 11: tert-butyl este cua axit (S)-3-[6-(5-xyano-6-metoxy-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-
~carboxylic
Lo thiy tinh dugc bd sung thém tert-butyl este cia axit (8)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (chét
trung gian 7) (630mg, 1,97mmol), 5-bromo-2-metoxynicotinonitril (419mg,
1,97mmol), xesi cacbonat (1281,0mg, 3,93mmol),
tris(dibenzylidenaxeton)dipaladi(0) (180mg, 0,20mmol), X-Phos (319mg,
0,67mmol) va dioxan khan (10,0ml). Lo nay dugc suc bing dong argon trong
15 gisly va dugc day nip. Hon hop duoc gia nhiét bang cach khudy trong 1
gidr & 110°C va sau d6 duge khudy & nhiét do phong trong 18h. Pugc pha
loding bing CH,Cl, (100ml) va nude (30ml) va dugc loc qua miéng xelit. Pha
hitu co duge tach bang cach loc qua 6ng tach pha va duogc cb dic trong chan
khéng. Pugc tinh ché bing séc ky nhanh trén silica gel véi heptan/EtOAc,
80/20 dén 0/100 dé tao ra tert-butyl este cta axit (S)-3-[6-(5-xyano-6-metoxy-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d] pyrimidin-4-yloxy] -pyrolidin-1-
carboxylic duéi dang gébm mau ndu (350mg, hidu sudt 39%) LCMS:
[M+H]+=453,6, Rt "= 1,29 phat.
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Chét trung gian 12: tert-butyl este cua axit (S)-3-[6-(5-flo-6-metoxy-pyridin-
3-y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-

carboxylic
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Lo thay tinh dugc bd sung thém tert-butyl este cua axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (chét
trung gian 7) (150mg, 0,47mmol), 5-bromo-3-flo-2-metoxypyridin (96mg,
0,47mmol), xesi cacbonat (305mg, 0,94mmol), tris(dibenzylidenaxeton)
dipaladi(0) (43mg, 0,05mmol), X-Phos (76mg, 0,16mmol) va dioxan khan
(2,0ml). Lo nay dugc suc bing dong khi argon trong 15 gidy va duoc day nip.
Hoén hop dugc gia nhiét kém theo khudy trong 1,5 gio & 110°C va sau do
duoc khudy & nhiét d6 phong trong 18h. Pugc pha lodng véi CH,Cl, (25ml),
duogc loc qua miéng xelit va duge ¢é dic trong chan khéng. Pugc tinh ché
bang HPLC Gilson pha dao (Phwong phap A) dé tao ra trifloaxetat cia tert-
butyl este cia axit (S)-3-[6-(5-flo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic  trifloaxetat duéi
dang gébm mau nau (45mg, hiéu suit 17%) LCMS: [M+H]+=446,4, Rt “Y=
1,41 phat.

l<
DS ag

Chét trung gian 13: tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-
carboxylic

Lo thity tinh duge bd sung thém tert-butyl este cua axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (chét
trung gian 7) (150mg, 0,47mmol) 5-bromo-2-metoxy-3-(triflometyl)pyridin
(chét trung gian 1)(120mg, 0,47mmol), xesi cacbonat (305mg, 0,94mmol),
tris(dibenzylidenaxeton)dipaladi(0) (43mg, 0,05mmol), X-Phos (76mg,
0,16mmol) va dioxan khan (2,0ml). Lo niy dugc suc bang dong argon trong

15 gidy va dugc day nap. Hon hop duoc gia nhiét kém theo khudy trong 1h &
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110°C va sau d6 dugc khudy & nhiét do phong trong 18h. Pugc pha loing véi
CH,Cl, (10ml) va nuéc (2ml), dugc loc qua miéng xelit. Pha hitu co dugc
tach bang cach loc qua dng tach pha va dugc c6 dic trong chan khéng. Pugc
tinh ché bang HPLC Gilson pha dao (Phuong phép A) dé tao ra (S)-tert-butyl
3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-carboxylat trifloaxetat Tert-butyl este cua
axit (S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic  trifloaxetat dudi
dang gdm mau niu (90mg, hiéu suit 32%) LCMS: [M+H]+=496,5, Rt "=
1,43 phut.

5N .
=

Chét trung gian 14: 4-metoxy-6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin

Lo thiy tinh dugc bd sung thém 4-metoxy-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin (WO 2008/130481, tr.47) (0,570g, 3,45mmol), 5-
bromo-2-metoxy-3-metylpyridin (0,697g, 3,45mmol), xesi cacbonat (2,25g,
6,90mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,316g, 0,345mmol), X-Phos
(0,493g, 1,04mmol) va dioxan khan (5ml). Lo ndy dugc suc bang dong argon
trong 15 gidy va dugc ddy nép. Hon hop dugc gia nhiét kém theo khudy trong
1h 45 phit & 110°C sau d6 dugc dé mat dén nhiét d6 phong va duge khudy &
RT trong 3 ngdy. Hon hop phan tmg dugc loc qua miéng xelit va dugc cb dic
trong chan khéng. Puogc tinh ché bing sic ky nhanh trén silica gel véi
heptan/EtOAc, 100/0 d&én 0/100 sau @6 13 EtOAc/MeOH, 90/10 dé tao ra 4-
metoxy-6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
dpyrimidin duéi dang gébm mau nau (0,36g, hiu sudt 36%) LCMS:
[M+H]+=287,0, Rt = 0,80 phut.
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Chit trung gian 15: 6-(5-clo-6-metoxy-pyridin-3-yl)-4-metoxy-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin

Lo thiy tinh dugc bd sung thém 4-metoxy-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin (WO 2008/130481, tr. 47) (0,273g, 1,65mmol), 5-
bromo-3-clo-2-metoxypyridin (0,368g, 1,65mmol), natri tert—butoXit (318mg,
3,31mmol), diaxetoxypaladi (0,037g, 0,17mmol), X-Phos (0,079g, 0,17mmol)
va toluen khan/fert-butanol, 5/1 (6ml). Lo ndy duoc suc bing dong argon
trong 15 gidy va dugc ddy nap. Hén hop dugce gia nhiét kém theo khudy trong
2h & 110°C sau dé duoc dé mat dén nhiét do phong va dugc khudy & rt trong
5 ngay. Pugc phé lodng v6i CH,Cl, (10ml) va nuée (2ml), duoc loc qua
miéng xelit. Pha hitu co dugce tach bang cach loc qua dng tach pha va dugc c6
dac trong chan khéng. Pugc tinh ché bing séc ky nhanh trén silica gel véi
heptan/EtOAc 100/0 dén 0/100 dé tao ra 6-(5-clo-6-metoxy-pyridin-3-yl)-4-
metoxy-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin duéi dang chét rin mau
vang (95mg, hiéu suat 19%) LCMS: [M+H]+=307,0/308,9, Rt ®= 1,62 phut.
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Chit trung gian 16: 4-metoxy-6-(5-triflometyl-pyridin-3-y1)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin

Lo thiy tinh dugc bd sung thém 4-metoxy-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin (0,273g, 1,65mmol), 3-bromo-5-(triflometyl)pyridin
(0,373g, 1,65mmol), xesi cacbonat (1,08g, 3,31mmol),
tris(dibenzylideneaxeton) dipaladi(0) (0,076g, 0,083mmol), X-Phos (0,079g,
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0,165mmol) va dioxan khan (5ml). Lo nay dugc suc bing dong argon trong
15 gidy va dugc day nap. HOn hop duoc gia nhiét kém theo khudy trong 1,5h
& 110°C. Puoc loc qua miéng xelit, duge ¢ dic trong chan khong va duogc
tinh ché bang sic ky nhanh trén silica gel véi heptan/EtOAc, 100/0 dén 0/100
4@ tao ra 4-metoxy-6-(5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin dué6i dang gdm mau da cam (195mg, hiéu suét 34%)
'H NMR (DMSO0-d6, 298K) 2,95 (t, 2H) 3,77 (t, 2H) 4,02 (s, 3H) 4,37 (s, 2H)
7,67-7,71 (m, 1H) 8,30-8,34 (m, 1H) 8,63 (s, 1H) 8,67-8,71 (1H, m) LCMS:
[M+H]+=311,2, Rt ®=0,94 phit.
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Chét trung gian 17: 6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ol
4-metoxy-6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin (chit trung gian 14) (360mg, 1.26mmol) trong MeOH
(2,0ml) trong lo thiy tinh dwoc bd sung thém dung dich nuéc NaOH 2M
(2,0ml). Lo dugc day nép va dugc gia nhiét & 90°C trong 24h. Pugc axit hda
bing AcOH bang dén do pH=6, dugc lam bay hoi trong chin khéng va cin
duoc chiét béng CH,Cl, (2 x 30ml). Véi mdi 14n chiét, 16p CH,Cl, dugc gan
tir can ran. Céc 16p CH,Cl, duogc két hop lai va duge rira gidi qua hop Isolute®
SCX-2, rira giai bang metanol, sau d6 bing amoniac 2M trong metanol. Céc
phan doan bazo dugc cd dic trong chan khong dé tao ra 6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-0l ~duéi
dang gébm mau niu (260mg, hiéu suit 76%) LCMS: [M+H]+=273,1, Rt ©=
1,33 phat.
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Chit trung gian 18: 6-(5-clo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ol
6-(5-clo-6-metoxy-pyridin-3-yl)-4-metoxy-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin (chit trung gian 15) (95mg, 0,31mmol) trong MeOH
(5,0ml) trong lo thily tinh duge bd sung thém dung dich nuéc NaOH 2M
(3,0ml). Lo dugc day nép va duoc gia nhiét & 90°C trong 24h. Pugc axit hda
bing AcOH bang dén do pH=6, dugc bay hoi trong chan khong va cin duoc
chiét bang CH,Cl, (1 x 50ml kém theo khudy). V&i méi 14n chiét, 16p CH,Cl,
duoc gan tir cén rén. Céc 16p CH,Cl, duge két hop lai. Can rin nay duogc rira
bang nuéc (10ml) va duoc loc. Chét rén da loc duge két hop véi cac 16p
CH,CI, va dugc lam bay hoi trong chan khong dé tao ra 6-(5-clo-6-metoxy-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ol dudi dang chéit
rdn mau vang (90mg, hiéu sudt 107%) LCMS: [M+H]+=293,0/294.8, Rt )=
1,38 phut.
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Chat trung gian 19: 6-(5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ol
4-metoxy-6-(5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin (chit trung gian 16) (190mg, 0,612mmol) trong MeOH (2,0ml)
trong lo thiy tinh dugc bd sung thém dung dich nuéc NaOH 2M (2,0ml). Lo
duoc day nép va dugc gia nhiét & 90°C trong 24h. Pugc axit hda béng AcOH
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bang dén d6 pH=6, dugc lam bay hoi trong chan khong va cin duoc chiét
bang CH,Cl, (2 x 30ml nghién bing séng am). V&i mdi 1an chiét, 16p CH,CL,
dugc gan tir can ran. Céc 16p CH,Cl, duogc két hop lai va dugc rira giai qua
hop Isolute® SCX-2, rira giai bing metanol, sau dé béng amoniac 2M trong
metanol. C4c phén doan bazo dugc co dic trong chan khong dé tao ra 6-(5-
(triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ol dudi
dang chat rin mau vang (167mg) LCMS: [M+H]+=297,2, Rt = 0,69 phit.

o _N HNVCNQ{:\%

Chét trung gian 20: Tert-butyl este ctia axit (S)-3-[6-(6-metoxy-5-metyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-
pyrolidin-1-carboxylic

6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-ol (chét trung gian 17) (178mg, 0,654mmol) trong axetonitril
(2,0ml) dugc bd sung thém BOP (376mg, 0,854mmol) va DBU (0,197ml,
1,31lmmol). Dung dich tao thanh dugc dé yén & rt trong 2 phut, sau d6 bd
sung thém (S)-tert-butyl 3-aminopyrolidin-1-carboxylat (365mg, 1,96mmol)
trong axetonitril (2,0ml) va gia nhiét hdn hgp & 75°C trong 72h. Hon hop
phan tmg dugc 1am bay hoi trong chian khong va duoc tinh ché bing HPLC
Gilson pha dao (Phuong phap A) dé tao ra trifloaxetat tert-butyl este cua axit
(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic (60mg, hiéu sudt 17%) dudi
dang g6bm mau nau. LCMS: [M+H]+=441,2, Rt ®’= 1,50 phut
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Chét trung gian 21: tert-butyl este cua axit (S)-3-[6-(5-clo-6-metoxy-pyridin-
3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-
carboxylic

6-(5-clo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-ol (chét trung gian 18) (90mg, 0,3 Immol) trong axetonitril
(3,0ml) duge bd sung thém BOP ( 177mg, 0,40mmol) va DBU (0,15ml,
0,99mmol). Dung dich tao thanh dugc dé yén & rt trong 2 phut sau d6 bd sung
thém (S)-tert-butyl 3-aminopyrolidin-1-carboxylat (0,17, 0,93mmol) va gia
nhiét hdn hgp & 70°C trong 96h. Hn hop phéan ung dugc lam bay hoi trong
chén khong va dugc tinh ché bang HPLC Gilson pha dio (Phwong phép A) dé
tao ra trifloaxetat cua tert-butyl este cua axit (S)-3-[6-(5-clo-6-metoxy-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-
pyrolidin-1-carboxylic trifloaxetat (50mg, hiéu suat 35%) duéi dang gdém mau
niu. LCMS: [M+H]+= 461,1/ 463,0, Rt = 0,93 phut.

2 b
\\Q

)

Chét trung gian 22: Tert-butyl este cua axit (S)-3-(6-benzyl-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic
6-Benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (5,0g,
19,06mmol), (S)-tert-butyl 3-aminopyrolidin-1-carboxylat (4,11g, 20,96g) va
trietylamin (3,98ml, 28,6mmol) dugc gia nhiét trong lo kin & 120°C trong
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42h. Hén hop nay dugc dé mat, dugc pha lodng vai tert-butyl metyl ete
(100ml) va huyén phu tao thanh dugc khudy trong 10 phat. Hon hop nay duogc
pha loing véi nuée (50ml) va 16p hitu co duge tich ra. Lép hitu co ndy duogc
rira bang nudc mudi (20ml), duge lam khd (Na,SOy4) va dugc lam bay hoi
trong chan khong dé tao ra gébm méu nau. Cin dugc tinh ché bang séc ky cot
trén silica gel véi EtOAc/MeOH, 98/2 dén 82/18 dé tao ra tert-butyl este cua
axit  (S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-
pyrolidin-1-carboxylic dudi dang bot mau vang nhat (7,36g, hiéu suit 93%).
'H-NMR (400 MHz, CDCl;, 298 K): dppm 1,48 (s, 9H) 2,10-2,31 (m, 2H)
2,80-2,96 (m, 4H) 3,15-3,87 (m, 8H) 4,44-4,77 (m, 1H) 5,62-5,73 (m, 1H)
7,29-7,45 (m, 5H) 8,50 (s, 1H). LCMS: [M+H]+=410,0, Rt ©= 1,39 phut.
Quy trinh téng hop khéc d6i v6i chat trung gian 22:
(S)-tert-butyl-3-aminopyrolidin-1-carboxylat (50g, 192,5mmol) duoc
b6 sung vao 6-benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin
(39,440g, 211,8mmol) trong dung dich NMP (200ml) sau d6 bd sung K,CO;
(39,9g, 288,8mmol). Hon hop dugc gia nhiét ¢én 120°C trong 20h. Hén hop
nay dugc dé ngudi, dugce phan 16p gitta nuée (300ml) va etylaxetat (500ml).
Pha nuéc & ddy dugce loai bo va pha hitu co phia trén dugc rira b%mg nudc
mubi (150ml) va duoc cd dic trong chan khong dé tao ra tert-butyl este ctia
axit  (§)-3-(6-benzyl-5,6,7 8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-
pyrolidin-1-carboxylic duéi dang bot mau vang nhat (76,44g, hiéu suit 97%).

Chét trung gian 23: Tert-butyl este cia axit (S)-3-(5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic

-109-



20904

Dung dich chtra tert-butyl este cua axit (S)-3-(6-benzyl-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic ~ (chét
trung gian 22) (30,1g, 73,5mmol) trong MeOH (100ml) duoc bd sung thém
20% paladi hydroxit trén cacbon (3,3g) sau d6 1a amoni format (4,63g,
73,5mmol) va hdn hop ndy dugc gia nhiét & hdi luu trong 1h. BS sung thém
amoni format (0,38g, 6,02mmol) va tiép tuc gia nhiét hdi luu trong 30 phut.
Hén hop phan tmg duge dé ngudi va duoc loc qua miéng xelit, rira v6i MeOH
(50ml) sau d6 1a CH,Cl, (50ml). Dich loc dugc lam bay hoi trong chan khéng
dé tao ra ddu mau nau. Hoa tan trong CH,Cl, (100ml), b6 sung NaHCO; rén
(10g) va loc qua miéng xelit. Dich loc dugc lam bay hoi trong chan khéng dé
tao ra ddu mau nau. Hoa tan trong EtOAc (50ml) va chét rén két taa da duge
loc dé tao ra tert-butyl este cta axit (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic duéi dang chit rén mau be
(15,55g, hiéu sut 66%). 'H-NMR (400 MHz, DMSO-d¢, 298 K): éppm 1,40
(s, 9H) 1,81-1,98 (m, 1H) 2,05-2,17 (m, 1H) 2,92 (t, 2H) 3,10-3,46 (m, 5H)
3,49-3,63 (m, 3H) 4,47-4,63 (m, 1H) 6,46 (d, 1H, N-H) 8,25 (s, 1H). LCMS:
[M+H]+= 320,0, Rt ©=1,29 phut.

Quy trinh t6ng hop khéc cho chét trung gian 23:

Pd(OH),/C (6,60g, 5,3mmol) duoc suc bé’mg nito, tert-butyl este cua
axit  (S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-
pyrolidin-1-carboxylic (chit trung gian 22) d3 hoa tan trong metanol (164ml)
dugc bd sung vio, sau d6 bd sung trietylamoni format (28,4g, 188,0mmol).
Hoén hop phan tmg duge hdi luu trong 1h, dugc 1am ngudi xudng nhiét do
phong, dugc loc qua miéng xelit va dich loc dugc c6 dic trong chan khong.
Cin duoc két tinh lai v6i metyl tert-butyl ete (200ml) va heptan (50ml) dé tao
ra tert-butyl este cta axit (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino)-pyrolidin-1-carboxylic duéi dang chét rén mau be (25,7g, hiéu suit

85%).
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Chét trung gian 24: Tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino]-pyrolidin-1-carboxylic

Lo thiy tinh dwgc bd sung thém tert-butyl este cua axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic  (chét
trung gian 23) (3,5g, 10,96mmol), 5-bromo-2-metoxy-3-(triflometyl)pyridin
(chat trung gian 1) (3,09g, 12,05mmol), natri tert-butoxit (1,58g, 16,44mmol),
tris(dibenzylideneaxeton)dipaladi(0)  (0,502g, 0,548mmol), 2-di-t-butyl
phosphino-2'-(N,N-dimetylamino)biphenyl (0,225g, 0,657mmol) va tert-
butanol khan (6ml). Lo nay dugc suc bang dong argon trong 15 gidy va duogc
day nip. Hon hop duoc gia nhiét kém theo khudy trong 5h & 100°C. Pugc dé
ngudi va duge tach gitta EtOAc (100ml) va nudce (20ml) va loc hdn hop hai
pha qua miéng xelit. Lép hitu co duoc tich ra, 1am kho (MgS0O,) va duoc cod
dic trong chan khong. Puoc tinh ché bing sic ky cot nhanh qua Biotage®
amino silica gel, rira giai bang heptan/EtOAc, 100/0 dén 0/100 sau do la
EtOAc/MeOH (90/10) dé tao ra tert-butyl este cua axit (8)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino]-pyrolidin-1-carboxylic duéi dang bot mau vang (4,00g, hiéu suét
74%). LCMS: [M+H]+=495,2, Rt ®= 1,59 phut.

Quy trinh t6ng hop khéc cho chét trung gian 24:

Binh thét ¢ thiy tinh dugc bd sung thém tert-butyl este cua axit (S)-3-
(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic
(chit trung gian 23) (6,331g, 15,86mmol), 5-bromo-2-metoxy-3-
(triflometyl)pyridin (chét trung gian 1) (4,465g, 17,442mmol), natri tert-
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butoxit (2,29g, 23,78mmol), tris(dibenzylideneaxeton)dipaladi(0) (0,726g,
0,793mmol), di-tert-butyl(2’-metylbiphenyl-2-yl)phosphin (0,297¢,
0,951mmol) va fert-butanol khan (30ml). Binh thét cb nay duoc syc bang
dong nito trong 15 gidy va dugc ddy nip. Hon hop duoc gia nhiét kém theo
khudy trong 4h duéi hdi lwu. Hn hop duoc dé mat dén rt va tach giita EtOAc
(100ml) va nuéc (20ml). Hon hop hai pha duoc loc qua miéng xelit. Lép hitu
co duge tach ra va dugc ¢ dic trong chan khéng dé tao ra tert-butyl este ciia
axit (S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-carboxylic thd dudi dang bot
mau vang (7,46g, hiéu suit 95%).

Chét trung gian 25: Tert-butyl este cia axit (8)-3-[6-(5-xyano-6-metoxy-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-
pyrolidin-1-carboxylic

Lo thuy tinh dugc bd sung thém tert-butyl este cia axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino)-pyrolidin-1-carboxylic ~ (chét
trung gian 23) (566mg, 1,77mmol), 5-bromo-2-metoxynicotinonitril (453mg,
2,13mmol), xesi cacbonat (1155mg, 3,54mmol), tris(dibenzylidenaxeton)
dipaladi(0) (162mg, 0,18mmol), X-Phos (287mg, 0,60mmol) va tert-butanol
khan (5ml). Lo nay dugc suc bing dong argon trong 15 gidy va dugc day nap.
Hon hop dugc gia nhiét kém theo khudy trong 18h & 110°C. Pugc d& ngudi
va tach gitra CH,Cl, (20ml) va nuée (10ml) va loc hdn hop hai pha qua miéng
xelit. Lép hitu co duoc tach ra bing cach loc qua éng tach pha va duogc b dic
trong chan khong. Tinh ché bing sic ky cot nhanh trén silica gel véi
heptan/EtOAc, 100/0 dén 0/100 sau d6 13 EtOAc/MeOH (90/10) dé tao ra
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tert-butyl este cua axit (S)-3-[6-(5-xyano-6-metoxy-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-carboxylic ~ duéi
dang gébm mau nau (234mg, hiéu sut 29%). LCMS: [M+H]+=452,1, Rt Y=
0,90 phut.

Vi du diéu ché

So do 1

Vil vi v

a) Trudc hét, tert-butyl este cia axit (S)-3-(6-Benzyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic III dugc diéu ché
bing céch cho 6-benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin phan
Umg voi tert-butyl este cua axit (S)-3-hydroxy-pyrolidin-1-carboxylic khi c6
mat bazo thich hop nhu natri hydrua (NaH) va dung mdi hitu co ¢é cuc nhu
THF hoic dioxan trong cac diéu kién khi tro & nhiét do phong.

b) Quy trinh N-debenzyl héa dugc thuc hién trong céc diéu kién hydro hoa
chuyén théng thuong, bing cich st dung trong s cac chit xuc tac paladi co

thé, tot hon 1 paladi hydroxit trén cacbon Pd(OH),/C va trong sb cic mudi
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format c6 thé, t5t hon 13 amoni format va dung mdi hitu co, nhu t6t hon 13
metanol. Phan tmg nay t6t hon 13 duoc thyuc hién trong cac diéu kién héi luu.
¢) Phan tmg ndi chéo Buchwald-Hartwig gita tert butyl este cta axit (S)-3-
(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1 -carboxylic
IV va aryl bromua cé cong thirc chung R*-X, trong d6 X=Bromo hoic lodo
dugc thyc hién trong cac diéu kién Buchwald-Hartwig thong thudng bing
cach sit dung phdi t¢ nhu X-Phos hodc 2-di-t-butylphosphino-2'-(N,N-
dimetylamino)biphenyl véi chit xic tic paladi nhu Pdy(dba); hoic
Pd,(dba);.CHCI; hoac Pd(OAc),, tdt hon 12 Pdy(dba); vdi X-Phos, bazo nhu
t8t hon 1a Cs,CO; hodc tét hon 1a tert-BuONa, va dung méi hitu co nhu tbt
hon 14 dioxan hodc t6t hon 13 THF. Tt hon 1a phan tng ndy dugc khudy &
nhiét d6 x4p xi 14 80-120°C, t6t hon 1 120°C. Tét hon 1 phén tmg nay dugc
thuc hién trong khi tro nhu nito hodc argon. d) Phan tng khir bao vé N-BOC
dugc thyc hién trong cac diéu kién kht bao vé BOC thong thuong b%mg cach
str dung trong s6 cac axit ¢6 thé, tdt hon 13 axit triflo-axetic hodc HCI va dung
méi hitu co thich hgp nhu CH,Cl, hogc dietyl ete. Tét hon 1a phan tmg nay
dugc thuc hién & nhiét d6 phong.
e) Phan tmg clia cac hop chat c6 cong thirc chung VI véi clorua axit ¢6 cong
thirc R*C(O)CI hoic axit carboxylic c6 cong thirc R*C(O)OH. Nguoi ¢6 hidu
biét trung binh trong linh vuc niy s& hidu rd 13 ¢6 nhiéu cach da biét dé didu
ché amit. Vi dy, xem Mantalbetti, C.A.G.N va Falque, V., Amide bond
formation and peptide coupling, Tetrahedron, 2005, 61(46), pp10827-10852
va c4c tai liéu tham khao dugc trich din & day. Vi du duoc cung cip & day
khong duogc du dinh bao gc“)m moi khia canh, ma chi ¢& minh hoa.

Cac phuong phép chung i — v sau day dugc sir dung.
i. Dung dich khuéy manh chtra clorua axit (1,3 eq.) trong CH,Cl, dugc bd
sung lién tuc timg phén dung dich nude NaHCO; bdo hoa du va dung dich
chira amin c6 cdng thic chung VI (1,0 eq.) trong CH,Cl, & rt. Hon hop hai
pha tao thanh dwoc khudy manh & rt trong 2h. Lép hitu co duogce tach ra, duoc
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lam khé (MgSOQ,), duge cd dic trong chan khéng va dugce tinh ché bing sic
ky pha dao, sic ky pha thudong hoidc két tinh.

ii. Amin c6 cong thitc chung VI (1,0 eq.) trong CH,Cl, dugc bd sung thém
clorua axit (1,1 eq.) va trietylamin (3,0 eq.) & rt. Hdn hop phan tng dugc
khudy & nhiét do phong trong 1h. Hon hop phén tng dugc c6 déc trong chin
khong va sau d6 dugc tach gitta nude va dung méi hitu co thich hgp va tinh
ché bang sic ky pha déo, séc ky pha thuong hogic két tinh.

iii. Axit carboxylic (1,0 eq.) vda HBTU (1,2 eq.) trong DMF dugc bd sung
thém trietylamin (4,0 eq.). Hon hop nay duogc khudy trong 20 phit va sau dé
amin c6 cong thirc chung VI (1,0 eq.) trong DMF dugc bd sung vao. Hon hop
nay dugc dé khudy qua dém & nhiét do phong va sau d6 dugc tach gitra nudce
va dung moéi hitu co thich hgp. Pha hitu co dugc tich, dugc lam khd
(MgS0,), duge cd dic trong chan khong va duge tinh ché biang sic ky pha
dao, sic ky pha thuong hodc két tinh.

iv. Axit carboxylic (1,0 eq.) va amin ¢6 cdng thirc chung VI (1,0 eq.) trong
DMF dugc bd sung thém DCC (1,2 eq.) trong DMF. Hén hop phan tng duoc
khudy & rt trong 18h va dugc cb dic trong chan khong va dugc tinh ché bing
sic ky pha dao, sic ky pha thuong hogc két tinh.

v. Axit carboxylic (1,1 eq.) va amin c6 cdng thic chung VI (1,0 eq.) trong
CH,Cl, dugc bd sung thém benztriazol-1-ol (1,1 eq.) va EDC (1,6 eq.). Hon
hop phéan tmg duoc khudy & rt trong 18h va duge tach tiép gitra nudc va dung
mdi hitu co thich hgp. Pha hitu co dugc tach, dugc 1lam kho (MgSO,), duoc
cd dac trong chan khong va dugc tinh ché bang sic ky pha déo, sic ky pha
thuong hosc két tinh.

So db2
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a) Phan tng kht bao vé N-BOC dugc thuc hién trong céc didu kién khir bao
vé BOC thong thudng bing cach sir dung trong sb céc axit ¢6 thé, t6t hon 1a
axit triflo-axetic va dung méi hitu co, tdt hon 12 CH,Cl,. Tét hon 1a phéan Ung
dugc thuc hién ¢ nhiét d6 phong. |

b) Phan ting ctia hop chét c6 cong thirc chung IX véi clorua axit c6 cong thuc
R*C(0)CI hoic axit carboxylic c6 cong thirc R*C(O)OH bang céch st dung
phuong phép chung i — v nhu duge mo ta trong So dd 1, bude e. Cac chuyén
gia trong linh vuc ndy s& hiéu rd 13 ¢6 nhidu cach d3 biét 48 didu ché amit. Vi
dy, xem Mantalbetti, C.A.G.N and Falque, V., Amide bond formation and
peptide coupling, Tetrahedron, 2005, 61(46), pp10827-10852 va céc tai liéu
tham khao dugc trich din & day. Vi du dugc cung cip & day khong duoc du
dinh bao gém moi khia canh ma chi @& minh hoa.

c¢) Phan Umg loai bé nhdm bao vé benzyl dugc thuc hién béng cach str dung hé
phuong phap chuén nhu dwgc mé ta trong “Protecting groups in Organic
Synthesis” by T.W. Greene and P. Wutz, 3™ edition, 1999, John Wiley and
Sons. Céc diéu kién dién hinh bao gdm 1,0 eq. hop chét c6 cong thirc chung X
(8,0 eq. amoni format va 20% (w/w) paladi hydroxit Pd(OH),/C (chét xtc tac)

duogc gia nhiét dudi hdi luu trong metanol. d) Phan g ndi chéo Buchwald-
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Hartwig giita hop chat c6 cong thirc chung XI va cac hop chét c6 cong thic
chung R*-X, trong d6 X=Bromo hogc Iodo dugc thuc hién trong céc diéu kién
Buchwald-Hartwig théng thuong bing céach sir dung phéi tir nhu X-Phos hoic
2-di-t-butylphosphino-2'-(N,N-dimetylamino)biphenyl véi chit xuc tac paladi
nhu Pd,(dba); hoic Pdy(dba)s;.CHCl; hodc Pd(OAc),, t6t hon 1a Pd,(dba); véi
X-Phos, bazo nhu, tét hon 13 Cs,CO; hoic t6t hon 1a fer+-BuONa, va dung
mbi hitu co nhu, t5t hon 13 dioxan hoic tét hon 1a THF. Tét hon 1a phan tng
dugc khudy & nhiét d6 xap xi 1a 80-150°C, tét hon 1a 120°C. Tét hon 13 phan
ung duogc thuc hién trong khi tro nhu nito hoéc argon.
So db 3

ﬁ&"k ﬁ&"k
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N HO
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X Xl XV
c l R2-X
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xvi XVi XV

Céc hop chét ¢ cong thirc chung XVII c6 thé duge didu ché theo cach
tuong tw nhu dugc mé ta cho cic budc a—e trong So dd 1, bit dAu tir 6-
benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (I) va tert-butyl 3-
hydroxy azetidin-1-carboxylat (XII).

So d6 4
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a) tert-butyl este cua axit (S)-3-(6-Benzyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic XIX dau tién dugc didu ché
béang cach cho 6-benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin phan
Umg véi tert-butyl este clia axit (S)-3-amino-pyrolidin-1-axit carboxylic khi c6
mit bazo thich hgp nhu trietylamin hodic N,N-diisopropyletylamin & nhiét do
tang dan (vi du 120°C) trong 24-48h. Céc didu kién dién hinh bao gdm 1,0 eq.
6-benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin, 1,0 eq. tert-butyl
este cua axit (S)-3-amino-pyrolidin-1-axit carboxylic va 1,5 eq. trietylamin &
120°C trong 48h. b) Phan mg loai bé nhém bao vé benzyl dugc thuc hién
bang cach st dung hé phuong phap chuin nhu duge mé ta trong “Protecting
groups in Organic Synthesis” by T.W. Greene and P. Wutz, 3" edition, 1999,
John Wiley and Sons. Céc diéu kién dién hinh bao gbm 1,0 eq.t tert-butyl este
cua axit (S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-carboxylic XIX, 1,1-8,0 eq. amoni format va 20% (w/w) paladi
hydroxit Pd(OH),/C (chét xtic tac) dugc gia nhiét dudi hdi luu trong metanol.
c) tert-butyl este cta axit (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
yloxy)-pyrolidin-1-carboxylic XX duoc phan tmg v6i halua R*-X (trong do,

R2 dugc xac dinh trén ddy va X 13 halo va t6t hon 13 bromo hogc iodo), khi cé
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mit bazo thich hgp nhu natri fert-butoxit hodc xesi cacbonat va hé chét xuc
tac thich hgp nhu Pdy(dba); véi 2-di-t-butylphosphino-2'-(N,N-
dimetylamino)biphenyl hodc Pd,(dba); vdi X-Phos trong dung moi thich hgp
nhu tert-butanol khan hodc dioxan khan, dugc gia nhiét ¢ nhiét do tang dan
(vi dy 100°C). Tot hon 12 phan tmg dugc thyuc hién trong khi tro nhu nito hoic
argon. Céc diéu kién dién hinh bao gdm 1 eq. tert-butyl este cua axit (S)-3-
(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic
XX, 1-1,5 eq. R2-X, 1,5-2,0 eq. natri tert-butoxit, 5-10 mol% Pd,(dba); va 5-
10mol% 2-di-t-butylphosphino-2'-(N,N-dimetylamino)biphenyl trong tert-
butanol khan & 100°C trong 5-24 gid duéi khi quyén argon. d) Phan tng khir
bao vé N-Boc dugc thuc hién trong céac diéu kién khir bao vé Boc thong
thuong véi axit thich hop nhu axit trifloaxetic trong dung méi thich hop nhu
CH,Cl, & nhiét 4§ phong. Céc diéu kién dién hinh bao gdm 1 eq. hop chét c6
cong thuc chung XII trong lugng du axit trifloaxetic trong CH,Cl, & nhiét do
phong trong 1-3 h. e) Phan tng cua céc hop chét cé cong thirc chung XXII
véi clorua axit c6 cong thire R*C(0)Cl hodc axit carboxylic c6 cong thirc
R*C(O)OH bang cach st dung céc phuong phap chung i — v nhu duoc mo ta
trong So d6 1, budc e. Ngudi cé hidu biét trung binh trong linh vuc nay sé
hiéu r 1 c6 nhiéu cach da biét dé diéu ché amit. Vi dy, xem Mantalbetti,
C.A.GN and Falque, V., Amide bond formation and peptide coupling,
Tetrahedron, 2005, 61(46), pp10827-10852 va cac tai liéu tham khao duoc
trich din & day. Vi du dugc cung cip & ddy khong duoc du dinh bao gdm moi
khia canh ma chi c6 tdc dung minh hoa.

S0 dd 5
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a) 4-Metoxy-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (WO2008/130481,
trang 47) dugc phan tmg véi halua R*-X (trong d6, R2 duogc x4c dinh trén day
va X 13 halo va t6t hon 1a bromo hodc iodo), khi c6 mat bazo thich hgp nhu
xesi cacbonat hodc natri fert-butoxit va hé xtc tac thich hgp nhu Pd,(dba); véi
X-Phos hodc Pd(OAc), v6i X-Phos trong dung méi thich hop nhu dioxan
hogc THF, dugc gia nhiét & nhiét do ting dan (vi du 110°C). Tt hon 14 phan
g duoc thyuc hién trong khi tro nhur nito hodc argon. Cac diéu kién dién hinh
bao gbém 1 eq. 4-metoxy-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin, 1-1,5 eq.
R2-X, 1,5-2,0 eq. xesi cacbonat, 5-10mol% Pd,(dba); va 5-10mol% X-Phos
trong dioxan & 110°C trong 5-24 gi&r dudi khi quyén argon. b) Céc hop chét
co cong thirc chung XXV dugc phan umg véi dung dich nude natri hydroxit
trong dung méi thich hgp nhu metanol hoic dioxan & nhiét d6 ting dan (vi du
100°C) trong 18-24h. Cac diéu kién dién hinh bao gdm 1 eq. cac hop chét co
cong thirc chung XXV trong lugng du dung dich nudce natri hydroxit 2N trong
metanol & 100°C trong 18h. ¢) Céc hop chét c6 cong thirc chung XXI c6 thé
duoc didu ché bing cach st dung phan tg ndi phospho dugc thiic day bing
bazo, trong d6 cac hop chit ¢ cong thirc chung XX VI trong dung moi thich

hop nhu axetonitril duge cho phan tmg v6i mudi phospho nhu benzotriazol-1-
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yloxytris(dimetylamino)phospho hexaflophosphat (BOP) khi ¢6 mit bazo nhu
1,8-diaza-7-bixyclo[5.4.0]Jundecen (DBU) sau d6 bd sung (S)-tert-butyl 3-
aminopyrolidin-1-carboxylat. Hon hop phan tmg nay tét hon 13 duoc khudy &
nhiét d§ 1a 20°C dén 90°C trong 18-72h. Tt hon 13 phéan tmg duge thyuc hién
trong khi tro, vi dy nito hogc argon. Céc didu kién dién hinh bao gdm 1 duong
lugng cac hop chét c6 cong thic chung XXVI, 1,0-1,5 eq. BOP, 2,0-4,0 eq.
DBU va 2,0-3,0 eq. (S)-tert-butyl 3-aminopyrolidin-1-carboxylat trong
axetonitril & 65°C trong 72 gid duédi argon. Céac budc d) va e) c6 thé duogc
thuc hién theo cach twong tur nhu duge mé ta cho cac bude d) va e) trong So
d6 1. Budc f) c6 thé duoc thyc hién béng céach sir dung phan tng ndi phospho
dugc thiic ddy bing bazo theo cach twong tu nhu bude c¢) trong So d6 5. Céc
diéu kién dién hinh bao gbm 1 eq. céc hop chét ¢ cong thirc chung XXVI,
1,0-1,5 eq. BOP, 2,0-4,0 eq. DBU va 2,0-3,0 eq. amin ¢4 cdng thirc chung
XVII trong axetonitril & 90°C trong 24 gi& dudi argon.

So d6 6

| J - | J
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a) Ruou c6 cong thirc chung XXVIII dugc phan Ung véi 6-benzyl-4-clo-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin trong cic diéu kién théng thuong
bing cach khir proton rugu béc hai bang cach sir dung natri hydrua (NaH) va

dung moéi hitu co THF trong cac diéu kién khi tro & nhiét do phong. b) Phan
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tng N-debenzyl héa duoc thuc hién trong cic diéu kién hydro hoéa chuyén
thong thuong, bing cach sir dung trong sb cac chét xuc tic paladi thong
thudng, tét hon 1a paladi hydroxit Pd(OH), va trong s6 céc mudi format cé
thé, t6t hon 12 amoni format va dung méi hitu co nhu tét hon 13 metanol. Phan
g nay tdt hon 14 dwoc thuc hién trong cc diéu kién hoi luwu. ¢) Phan tng nbi
chéo Buchwald-Hartwig gitra cac hop chit c¢6 cong thirc chung XI va cc hop
chét ¢ cong thirc chung R*-X ddc thyc hién trong cac didu kién Buchwald-
Hartwig théng thuong bing cich str dung phdi tir nhu X-Phos hodc 2-di-t-
butylphosphino-2'-(N,N-dimetylamino)biphenyl vé&i chat xuc tac paladi nhu
Pd,(dba); hodc Pd,(dba);.CHCl; hoiic Pd(OAc),, t6t hon 1a Pdy(dba); véi X-
Phos, bazo nhu tt hon 13 Cs,CO; hodc t6t hon 13 fert-BuONa, va dung moi
hitu co nhu tét hon 1a dioxan hogc t&t hon 1a THF. Tét hon 1a phan tmg duoc
khudy & nhiét d6 xp xi 1a 80-150°C, t6t hon 1a 120°C. Phén tmg nay c6 thé,

tdt hon 13 dugc thuc hién trong khi tro nhu nito hodc argon.

-122-



20904

Sodo 7
5
o R
-
0"
2
RN\ | SN
7
XXX
5
o R
c >—N‘Re
0 /R5 (o]
0 ’RS >—-—N\ 6 Cl
}——N N R }‘
N R - N N
Q /N\/)xxm ’:) Q
o R3 —>a R2 1
TR Y Ty
| P Pz
d
N/J N Vi N
XXX 5 . XXIX
)0 e N
cl b | R®-TRe
o R

Rz\N SN R T
L SN
v J
XXX

a) Cac hop chit c6 cong thirc chung VI duge phén g vdi phospho trong

dung mo6i thich hgp nhu CH,Cl, khi c¢6 mat bazo thich hgp nhu trietylamin

hoic N,N-diisopropyletylamin & nhiét d6 tir 0°C dén 25°C trong 1-2 gid. Tt

hon 13 phan Gng dugc thyc hién trong khi tro nhu nito hodc argon. Cac diéu

kién dién hinh bao gém 1,0 eq. hop chit c6 cong thirc chung VI, 1,0-5,0 eq.

phospho, 3,0-4,0 eq. trietylamin trong CH,Cl, trong argon trong 1 gid. b) Hop

chét c6 cong thirc chung XXIX dugc phén Umg véi amin RSRO6NH khi ¢6 mit

bazo thich hgp nhu trietylamin hodc N,N-diisopropyletylamin trong dung moi
thich hgp nhu CH,Cl, hoic N,N-dimetylformamit & nhiét d6 13 10°C dén
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30°C trong 1-18h. Tét hon 13 phan tng dugc thyc hién trong khi tro nhu nito
hodc argon. Cac diéu kién dién hinh bao gém 1,0 eq. hop chit c6 cong thuc
chung XXIX, 1,0-1,2 eq. R°R°NH, 3,0-4,0 eq. trietylamin trong CH,Cl, trong
argon trong 2 gid. ¢) Cac hop chét ¢ cong thirc chung VI duge phén ung voi
carbamoyl clorua R’R°NCOCI khi c¢6 mit bazo thich hgp nhu trietylamin
hodc N,N-diisopropyletylamin trong dung méi thich hgp nhu CH,Cl, hoic
N,N-dimetylformamit & nhiét d6 0°C dén 25°C trong 1-18 gid. Tt hon 1a
phan Umg dugc thuc hién trong khi tro nhu nito hodc argon. Cac diéu kién
dién hinh bao gbém 1,0 eq. hop chét c6 cong thuc chung VI, 1,0-1,2 eq.
R’R°NCOC], 3,0-4,0 eq. trietylamin trong CH,Cl, trong argon trong 18 gio.
d) Cac hop chit c6 cong thirc chung VI dugc cho phén tmg véi cac hop chit
c6 cong thic chung XXXI khi c6 mét bazo thich hop nhu trietylamin hodc
N,N-diisopropyletylamin trong dung méi thich hgp nhu CH,Cl, hodc N,N-
dimetylformamit & nhiét d¢ tir 0°C dén 25°C trong 1-18 gid. Tét hon 13 phan
g duoc thuc hién trong khi tro nhu nito hogic argon. Cac diéu kién dién hinh
bao gdm 1,0 eq. hop chét c6 cong thirc chung VI, 1,0-1,2 eq. hop chit c6 cong
thic chung XXXI, 1,0-2,0 eq. trietylamin trong CH,Cl, duéi argon trong 18
gio. e) Cac hop chét c6 cong thuc chung VI dugc cho phan ung véi cac hop
chét c6 cong thire R7OCOCI khi c6 mit bazo thich hop nhu trietylamin hodc
N,N-diisopropyletylamin trong dung méi thich hop nhu CH,Cl, hodc N,N-
dimetylformamit & nhiét d¢ tir 0°C dén 25°C trong 1-18 gid. Tét hon 13 phan
g duge thyc hién trong khi tro nhu nito hoic argon. Céc diéu kién dién hinh
bao gdm 1,0 eq. hop chét ¢ cong thire chung VI, 1,0-1,2 eq. hop chit c6 cong
thirc chung R’OCOCI, 3,0-4,0 eq. trietylamin trong CH,Cl, duéi argon trong
18 gio.

So db 8
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a) Phan Umg tao bac bén amin bac ba c6 cong thuc chung XXXIII (trong do6
R® = alkyl, vi du benzyl) véi hop chét c¢6 cong thirc chung R’-X (trong d6 R’
= alkyl, vi du metyl va X = Bromo ho#c Iodo) trong cac diéu kién thong
thuong bang cach sir dung, cu thé 1 axeton lam dung méi hitu co. b) Phan
ng alkyl héa amin c6 cong thirc chung R:-NH2 véi amin bac bén XXXIV
dugc thuc hién bé‘mg cach st dung bazo nhu, cu thé 1a K»CO3 va dung moi
hitu co nhu, cu thé 14 hdn hop 2/1 cia etanol va nuéc va gia nhiét hdn hop
phan tmg & 80-100°C, cu thé 13 80°C. ¢) Hop chit c6 cong thirc chung XXXV
dugc phan tng véi bazo nhu, cu thé 1a NaH va hop chét cé cong thure chung
(R'°0),CO (trong d6 R'® = alkyl, vi du dimetyl este clia axit cacbonic). Hon
hop phén tng dugc khudy & nhiét d6 cao (90°C). d) Phan ung tao vong
pyrimidin dat dugc bang cach cho hop chét c6 cong thirc chung XXXVI phan
Ung voi formamidin axetat v6i bazo nhu natri methoxit va dung méi hitu co
nhu metanol & nhiét d6 ting dan nhu 90°C trong 2-18h. e) Hop chét c6 cong
thirec chung XX VI dugc cho phan tmg v&i phosphoryl clorua khi c6 mit bazo
nhu trietylamin trong dung mdi hitu co nhu toluen & nhiét d6 ting dan nhu
100°C trong 12-18h. f) Rugu c6 cong thirc chung XX VIII duge cho phan tmg
v6i hop chét co cong thirc chung XXXVII trong cac diéu kién thong thudng
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béng cach khir proton hoa rugu bic hai bing cach sir dung natri hydrua (NaH)
va dung mdi hiru co THF trong céc diéu kién khi tro & nhiét dd phong.

Khi dugc khflng dinh la cac hop chét duoc diéu ché theo cach duge mo
ta cho vi du trude, nguoi cé hiéu biét trung binh trong linh vyuc nay s& hiéu o
13 thoi gian phan tmg, s& duong luong chit phan ung va nhiét do phan mg co
thé dugc thay d6i cho méi phan tmg cu thé, va tuy nhién c6 thé 1a cin thiét

hodc mong muon st dung cac diéu kién phan ing hodc tinh ché khac nhau.

5 p

| O
XN l\N
J

N

Vi du 1. {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-
metanon

Quy trinh téng hop cta vidu 1 - Phuong phép 1a (theo so db 8)

Natri hydrua (60% trong dau phan tan, 17,88mg, 0,447mmol) duoc bd
sung dudi argon vao dung dich chira chét trung gian 3 (75mg, 0,378mmol)
trong 2ml THF khd. Huyén pht duoc khudy trong khi quyén argon & nhiét do
xung quanh trong 15 phut. 4-Clo-6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin (100mg, 0,344mmol) dugc bd sung vao va
dugc khudy & rt thém 3 gi¢ nita. Hon hgp phan tmg duoc dép tit bang H,0,
duoc chiét bang CH,Cl,. Lép hitu co duge rira bing nudc mubi, duge 1am
khd qua Na,SO,, dugc loc va lam bay hoi dén kho. Tinh ché bing sic ky
nhanh trén silica gel (CH,Cl/MeOH 95/5) tao ra {(S)-3-[6-(6-metoxy-5-
metyl-pyridin-3-yl)—5,6,7,8-tetrahydro—pyrido[4,3-d]pyrimidin—4-yloxy]-
pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon dudi dang gém mau vang
nhat (115mg, hiéu sut 74%). '"H-NMR (400MHz, metanol-d4, 298K) & ppm
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1,59-1,87 (m, 4H) 2,20 (s, 3H) 2,27-2,43 (m, 2H) 2,74-2,91 (m, 1H) 2,97-3,03
(m, 2H) 3,42-4,14 (m, 15H) 5,75-5,86 (m, 1H) 7,39-7,43 (m, 1H) 7,63-7,68
(m, 1H) 8,57-8,61 (m, 1H). LCMS: [M+H]"=454,2, Rt ®= 1,46 phut.

|
XN 7SN
p

4-Clo-6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin

Hon hop cua 6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido [4,3-d]pyrimidin-4-ol (650mg, 2,387mmol), phosphoroxy clorua
(0,334ml, 3,58mmol), trietylamin (0,665ml, 4,77mmol) va toluen (12ml)
dugc gia nhiét & 100°C trong 16h. Hon hgp ndy dugc trung hoa bang cach bd
sung thém natri bicacbonat rin, loc va dung dich nay dugc c6 dic trong chan
khong. Can den con lai dugc hép thu trong CH,Cl, va nudc, cac 16p dugce tach
ra va pha hitu co dugc rira bing nudc mudi, duge 1am kho qua natri sulfat,
duoc loc va cb dic dé tao ra chét rén mau nau sAm. Chét rén nay duoc nghién
trong etylaxetat, loc va lam kho trong chan khong cao dé tao ra 4-clo-6-(6-
metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin
(630mg, hiéu sudt 91%) duéi dang chit rén mau niu vang. 'H-NMR
(400MHz, DMSO-d6, 298K) 6 ppm 2,15 (s, 3H) 3,03 (t, 2H) 3,53 (t, 2H) 3,82
(s, 3H) 4,26 (s, 2H) 7,49 (dd, 1H) 7,74 (d, 1H) 8,85 (s, 1H). LCMS:
[M+H]"=291,1, Rt = 0,97 phit.

|
N
Ty
XN 7SN
N/J

6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-ol
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Hén hop cua metyl este clia axit 6’-metoxy-5’-metyl-4-0x0-3,4,5,6-
tetrahydro-2H-[1,3’]bipyridinyl-3-carboxylic (900mg, 3,23mmol),
formamidin axetat (521mg, 4,85mmol), natri methoxit (5,4mol) trong metanol
(2,395ml, 12,94mmol) va metanol (4ml) dugc gia nhiét dén 90°C trong 3h.
Hdn hop nay dugc dé ngudi dén nhiét do phong, dugc pha lodng trong
CH,Cl,, duogc trung hoa béng axit axetic (0,741ml, 12,94mmol) va dugc dap
tit bang H,0. Cac 16p dugc tach va pha nuéc dugce rira hai 14n bang CH,Cl,,
cac pha hitu co duge két hop, duoc rira béng nude mudi, dugc 1am khod qua
natri sulfat, dugc loc va 1am bay hoi dé tao ra chét rin mau vang. Chét rén
nay dugc nghién trong etylaxetat dé tao ra 6-(6-metoxy-5-metyl-pyridin-3-
yD)-5,6,7 8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ol (669mg, hiéu sudt 76%)
duéi dang bot mau tring. 'H-NMR (400MHz, DMSO-d6, 298K) & ppm 2,14
(s, 3H) 2,72 (t, 2H) 3,39 (t, 2H) 3,81 (s, 3H) 3,90 (s, 2H) 7,42 (d, 1H) 7,67 (d,
1H) 8,07 (s, 1H) 12,46 (br.s., IH). LCMS: [M+H]"=273,1, Rt ®= 1,30 phut.

Metyl este cla axit 6’-metoxy-5’-metyl-4-oxo-3,4,5,6-tetrahydro-2H-
[1,3’]bipyridinyl-3-carboxylic

Huyén phu da khudy chira natri hydrua (60%, 153mg, 6,36mmol) trong
dimetyl cacbonat (3,82ml, 45,4mmol) & nhiét d6 phong duge bd sung chim
6’-metoxy-5’-metyl-2,3,5,6-tetrahydro-[1,3’]bipyridinyl-4-on (1g,
4,54mmol). Hon hop phan tmg duogc gia nhiét ¢én hdi luu (90°C) trong 1h va
sau d6 dé ngudi dén nhiét do phong. Hdn hop nay duoc tach gitta CH,Cl, va
nude va dung dich chita HCI 1N dugc bb sung mot cach than trong. L&p nudce
nay dugc tach ra va duoc rira bing cich bd sung mdt phan CH,Cl,. Céc phan
chiét hitu co da két hop duoc rira bing nuéc mudi, duge 1am kho qua natri
sulfat, duqc loc va lam bay hoi dé tao ra san phim thé, san pham nay duoc

tinh ché bang sic ky nhanh trén silica gel (heptan/etylaxetat 3/1) dé thu duoc
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metyl este cla axit 6’-metoxy-5’-metyl-4-ox0-3,4,5,6-tetrahydro-2H-
[1,3’]bipyridinyl-3-carboxylic (975mg, hiéu sudt 77%) dudi dang chét rin
mau tring. '"H-NMR (400MHz, DMSO, 298K) (hon hop ctia tautome keto va
enol quan sat duoc) 6 ppm 2,12 (s, 6H) 2,36-2,69 (m, 4H) 3,26-3,96 (m, 20H)
7,34-7,77 (m, 4H) 11,84 (s, 1H). LCMS: [M+H]'=279,1, Rt ®=1,51 phut
(tautome 1) va 1,70 phut (tautome 2).

6’-Metoxy-5’-metyl-2,3,5,6-tetrahydro-[1,3’]bipyridinyl-4-on

Huyén phi dic ctia mudi iodua 1-benzyl-1-metyl-4-oxo-piperidin (Ref:
Tortolani, R.; Org. Lett., Vol. 1, No 8, 1999) (3,61g, 10,86mmol) trong nuéc
(10ml) duogc bd sung chdm vao dung dich hdi luu chta 2-metoxy-5-amino-3-
picolin (1g, 7,24mmol) va kali cacbonat (0,140g, 1,013mmol) trong etanol
(20ml). Hon hop phan tmg dugc gia nhiét dén héi luu thém 3h niva. Hn hop
phan tmg dugc 1am ngudi dén nhiét do phong va dugc tach gitta CH,Cl, va
nudce. Lép hitu co dugce tach ra va dugce rira bang phan bd sung cua CH,Cl,.
Céc 16p hitu co két hop duoc ria bang nuéc mudi, dwoc 1am khd qua natri
sulfat, duoc loc va cb dic dé tao ra san phim thd, san phim nay duogc tinh ché
bang sic ky nhanh trén silica gel (heptan/etylaxetat 1/1) dé tao ra 6’-metoxy-
5’-metyl-2,3,5,6-tetrahydro-[1,3’]bipyridinyl-4-on (1,15g, hiéu sudt 72%)
dudi dang gébm mau vang nhat. 'H-NMR (400 MHz, DMSO, 298K) & ppm
2,12 (s, 3H) 2,42 (t, 4H) 3,46 (t, 4H) 3,80 (s, 3H) 7,40 (d, 1H) 7,71 (d, 1H).
LCMS: [M+H]"=221,1, Rt ®=141 phut.
Quy trinh tong hop ctia vi duy 1 - Phuong phép 1b (theo so d6 1)
Budce 3

Hon hop cua 6-(6-metoxy-5-metyl-pyridin-3-yl)-4-((S)-pyrolidin-3-
yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (639mg, 1,87mmol) trong
CH,Cl, (5ml) dugc bd sung thém clorua axit tetrahydo-2H-pyran-4-cacbonyl
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clorua (306mg, 2,06mmol) va trietylamin (0,522ml, 3,74mmol) & nhiét do
phong. Hon hop phan tmg dugc khudy & nhiét d6 phong trong 10 phat. Hon
hop phan tmg dugce c6 dic trong chan khong. Tinh ché biang HPLC Gilson
pha dao didu ché va trung hoa tiép céc phan két hop bing cach chiét bing
CH,Cly/1N NaOH, tach pha hitu co qua éng tach pha va lam bay hoi tao ra
{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon
(432mg, hiéu sudt 51%) du6i dang bot mau tring. 'H-NMR (400 MHz,
DMSO-d6, 298K) & ppm 1,50-1,65 (m, 4H) 2,10-2,32 (m, 5H) 2,62-2,78 (m,
1H) 2,85-2,95 (m, 2H) 3,30-3,95 (m, 13H) 4,0-4,20 (m, 2H) 5,61-5,72 (m,
1H) 7,42 (br, 1H) 7,68 (m, 1H) 8,60-8,61 (m, 1H). LCMS: [M+H]"=454,2, Rt
(D= 1,42 phat.

6-(6-Metoxy-5-metyl-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin

Budc 2

Tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic ~ (2,05g,
4,63mmol) duoc hoa tan trong TFA/CH,CI, (1/2) va dugc khudy & rt trong
1h. Hon hop phan ting dugc cb dic trong chén khéng, can dugc pha lodng véi
CH,Cl,, 16p hitu co dugc rira bing NaOH 1N sau d6 bing nudc mudi, duge
lam khé qua Na,SO,, dugc loc va 1am bay hoi dé tao ra 6-(6-metoxy-5-metyl-
pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin. '"H NMR (400MHz, CDCl;, 298K) & ppm 2,20-2,30 (m, 2 H),
2,22 (s, 3 H) ,3,00-3,06 (t, 2 H), 3,09-3,18 (m, 1 H), 3,22-3,37 (m, 3 H), 3,45-
3,50 (t, 2 H), 3,95 (s 3 H), 4,10 (s, 2 H), 4,20-4,65 (br.s 1 H), 5,63-5,69 (m, 1
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H), 7,21-7,252 (m, 1 H), 7,70-7,74 (m, 1 H), 8,60 (s, 1 H). LCMS:
[M+H]'=341,9, Rt P= 0,61 phit.

>\—o
| O
N oV
x | N | \)N
P
N

Tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic
Budce 1

X-Phos (0,96g, 2,01mmol, 0,3 eq.), Pdy(dba); (0,615¢g, 0,672mmol, 0,1
eq.), Cs,CO; (4,38g, 13,44mmol, 2 eq.) dugc két hop va duoc suc 10 phut
bang argon. Hon hop nay duoc bd sung thém dung dich chira tert-butyl este
cua axit (S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-
1-carboxylic (chit trung gian 7) (2,15g, 6,72mmol) trong dioxan (6ml) va 5-
bromo-2-metoxy-3-metylpyridin (1,76¢, 8,73mmol) & rt va hon hop phan tng
dugc khudy & 120°C trong 2h. Phan tng dugc 1am ngudi d&én rt, hdn hop phan
tng dugce loc qua hyflo, AcOEt dugc bd sung vao va 1ép hitu co duge rira
béng nude mudi, duge lam khd qua Na,SOy, duoc loc va cd déc trong chan
khong. Can dugc hoa tan trong dioxan (6ml) va duge bd sung vao lo thuiy tinh
chira 5-bromo-2-metoxy-3-metylpyridin (1,76g, 8,73mmol), X-Phos (0,96g,
2,01mmol), Pd,(dba); (0,615g, 0,672mmol), Cs,CO; (4,38g, 13,44mmol). Lo
duoc day nép va hdn hop phan tmg dugc khudy & 120°C trong 2h. Phan ung
duogc dé ngudi dén rt, hdn hop phan tmg duge loc qua Hyflo, AcOEt duoc bd
sung vao va 16p hitu co dugc rira béng nudc mubi, dugc lam khé qua Na,SO,,
dugc loc va c6 déc trong chan khong. Tinh ché béng séc ky nhanh trén silica
gel (CH,Cl, sau d6 1a TBME sau d6 1a TBME/MeOH 99/1 dén 90/10) tao ra
tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl1)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic duéi dang
bot mau vang (2,05g, hiéu suét 69%). '"H NMR (400 MHz, DMSO-d6, 298K)
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0 ppm 1,35-1,44 (br.s., 9H) 2,07-2,23 (m, 2 H), 2,14 (s, 3 H), 2,87-2,93 (m, 2
H), 3,39-3,68 (m, 6 H), 3,81 (s, 3 H), 4,03-4,08 (m, 2 H), 5,56-5,63 (m, 1 H),
7,41-7,46 (m, 1 H), 7,67-7,73 (m, 1 H), 8,60 (s, 1 H). LCMS: [M+H]'=342,2,
Rt P=0,94 phut.
Két tinh theo vi du 1 bing cach gia nhiét va dé ngudi trong axetonitril
1 phén cua vi du 1 (vi dy, 100mg) duogc tron vai 5 phé.n axetonitril
(0,5ml cho m&i 100mg hop chit) kém theo khudy tron. Thu duge dung dich
bing cach gia nhiét dén 40-60°C. Sau d6, hdn hop duge dé ngudi chdm dén
RT. Sau d6 lam ngudi thém qua dém (5°C), quan sat thdy két tia. Trong
truong hop khéng quan sat thiy két tua, thé tich etanol c6 thé dugc giam bing
cach sir dung dong nito va Iip lai bude 1am mat qua d&m. Hon hop nay duogc
ly tim dé loai b6 etanol. Chét rin nay dugc lam kho trong chan khéng & 25°C
va 70 mbar. Thu duoc dang khan tinh thé cta vi du 1 véi MP & 131°C. Dang
tinh thé nay cling dugc quan sat thiy trong cdc phuong phap khic va/hoic
dung mdi khéac, nhu gia nhiét va lam mat trong etanol, axeton, etyl axetat,
isopropanol, bang huyén phtl diic trong heptan, hoidc bing cach bd sung thém
khang dung méi trong THF hozic 3-metyl-1-butanol bang cach sir dung heptan
lam khéng dung moi. Céc két qua ndy thé hién kha ning tai tao va kha ning
mé rong dang tinh thé ciing nhu goi y 13 ciing mot dang c6 thé dugc didu ché
trong cac diéu kién thir nghiém khéc nhau khéc véi cac diéu kién duge md ta
trén day.
Danh sach cac pic ¢6 ¥ nghia nhit tir miu nhidu xa bt tia X cia dang khan

trong vi du 1 (Phuong phéap X2):

2-Theta theo deg Cuong d6 theo %
7,5 56

10,9 12,5

11,7 25,1

14,3 23,8

15,1 100
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15,8 40,9
16,7 22,1
17,7 65,1
18,9 28,9
20,5 24,7
21,8 26

22,5 28,3
23,3 31,3
242 76,1
24,6 51,8
25,0 41,3
25,6 20,4
26,2 20,8
27,0 14,2
28,0 17,5
29,1 16,1
32,8 14

34,6 11,4

Két tinh dang trihydrat cta vi duy 1 biang huyén phu dic trong nudc
Huyén phui diic cta vi du 1 trong nude, vi dy, 1 phan cta vi du 1 trong
10 phan nuée, & RT tao ra dang trihydrat cta vi du 1. C4c tinh thé nay dugc
tach ra bang cach ly tdm va lam khé & moi truong phong.
Danh s4ch cic pic c6 y nghia nhét tir mdu nhidu xa bot tia X cla dang

trihydrat vi du 1 (Phuong phap X2):

2-Theta theo deg | Cuong d6 theo %

6,6 24,3

3,9 7,9
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13,3 100
14,5 18,3
15,0 12,6
16,5 12,4
17,5 15,7
17,7 17,2
18,2 9,8
20,0 10,7
21,6 11,7
22,6 20,3
23,8 11,4
24,4 15,2
26,7 26,5
27,5 18,7
27,8 16,6
29,2 9,8
33,3 9
33,9 7,6
35,7 8,2
38,8 7

Dbiéu ché muoi xitrat ciia vi du 1

va 0,25ml nuéce va dugce gia nhiét & 60°C. 213mg axit xitric duge bd sung vao
& 50°C va hdn hop nay dugc dé ngudi xudng RT trong vong 30 phut. Su két
tinh x4y ra & 45°C. Hon hop nay duogc khudy trong 16h & RT. Céc tinh thé
dugc thu gom b§ng cach loc. Banh loc dugc rira 3 lan béng Iml
metyletylketon va sau d6 lam khé trong 16h & 50°C va chan khong ca.

10mbar. Phan tich so bd muéi xitrat thé hién dang 1:1 (monohydrat).

0,5g vi du 1 (phén tich 91,8%) dugc hoa tan trong 5ml metyletylketon
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Danh sach céc pic c6 y nghia nhat tir mau nhiéu xa bot tia X cua

mudbi xitrat vi du 1 (Phuong phap X1):

2-Theta theo deg Cuodng d6 theo %
5,7 62
11,5 100
12,1 4
14,3 4
15,4 12
17,2 21
17,9 31
19,3 25
20,2 37
20,7 8
21,9 5
233 11
239 36
25,5 28
27,0 5
27,7 6
29,8 8
30,3 7

Piéu ché mudi fumarat ctia vi du 1

0,5g vi du 1 (phén tich 91,8%) dugc hoa tan trong 15ml axetonitril va
0,2ml nudc va dugce gia nhiét & 76°C. 129mg axit fumaric dugc bd sung vao &
60°C. Dung dich nay duoc dé ngudi dén RT trong vong 30 phat. Mubi d3 két
tia va huyén phu duge khudy trong 16h & RT. C4c tinh thé dugc thu gom

bang cach loc. Banh loc duge rira 3 1in bang 1ml axetonitril va sau d6 duoc
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lam khd trong 16h & 50°C va chan khéng ca. 10mbar. Phan tich so bd vé
mubi fumarat thé hién dang 1:1 (monohydrat).
Danh sach cic pic c6 y nghia nhét tir mau nhifu xa bot tia X cia

mubi fumarat vi dy 1 (Phuong phap X1):

2-Theta theo deg Cuong do6 theo %
6,0 100
6,5 12
9,8 8
12,3 10
13,1 14
15,6 22
17,7 16
19,1 | 21
19,7 27
23,9 40
24,7 6
249 10
252 5
26,4 11
27,0 4

Diéu ché mudi napadisylat cta vi du 1

0,5g vi du 1 (phén tich 91,8%) dugc hoa tan trong 5ml etanol tuyét ddi
va 0,25ml nudc 6 60°C. 250mg axit naphthalendisulfonic dugc bd sung &
50°C va hén hop nay duge dé ngudi xudng RT trong 30 phut. Sy két tinh xay
ra & 40°C. Hon hop nay dugc khudy trong 16h & RT. Céc tinh thé duoc thu
gom béng cach loc. Banh loc duoc rira 3 1an bé'lng Iml etanol va sau d6 lam
khod trong 16h & 50°C va chan khong ca. 10mbar. Phan tich so bd vé mubi

napadisylat thé hién dang 2:1 (monohydrat).
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Danh séch céc pic c6 y nghia nhat tir mau nhiéu xa bot tia X cia

mubi napadisylat vi du 1 (Phuong phap X1):

2-Theta theo deg Cuong d6 theo %
4.3 100
8,5 3
9,4 6
12,2 12
12,9 12
13,5 37
15,0 26
15,6 12
16,0 11
17,7 28
18,9 23
19,3 11
20,0 11
20,8 3
21,2 5
22,0 9
23,0 41
24,5 39
26,5 20

Céc vi dy 2-9 duoc didu ché bang cach st dung céc quy trinh tuong tu
nhu cc quy trinh dugc st dung trong vi du 1 (phuwong phép 1b) bang cach sir
dung céc nguyén liéu khéi dau thich hop.

-137-



20904

Vi du 2 0 @O Rt (phat) | MS:
[M+H]+
471,3

N
| (O
O N W
T f
X n@f% 1,21
o e

Tén: {(S)-3-[6-(2,4-Dimetoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon

Phuong phap tinh ché: phwong phap pha dao C
Pugc diéu ché bing cach sir dung budc xi ly 3 ctia phuong phap 1b tir chét

trung gian 8 va tetrahydro-pyran-4-cacbonyl clorua

"H NMR (400 MHz, metanol-d4, 298K) & ppm 1,50-1,86 (m, 4H) 2,20-2,45
(m, 2H) 2,70-2,87 (m, 1H) 2,96-2,99 (m, 2H) 3,35-4,14 (m, 18H) 5,69-5,85
(m, 1H) 7,96 (m, 1H) 8,58 (m, 1H)

Vidu3 o @O Rt") (phit) | MS:
| N [M+H]+
O /N| o 1,42
D hC@ 465,2
N
Tén: 2-Metoxy-5-{4-[(S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-

yloxy]-7,8-dihydro-5SH-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril

Phuong phép tinh ché: Phuong phap pha dao A
Puoc diéu ché bing cach st dung bude xit ly 2-3 ctia phuong phap 1b tir chat

trung gian 11 va tetrahydro-pyran-4-cacbonyl clorua

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,50-1,64 (m, 4H) 2,10-2,31
(m, 2H) 2,62-2,77 (m, 1H) 2,87-2,95 (m, 2H) 3,29-3,96 (m, 13H) 4,08-4,21
(m, 2H) 5,58-5,73 (m, 1H) 8,06-8,09 (m, 1H) 8,23-8,27 (m, 1H) 8,60-8,64 (m,
1H)
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N [M+H]+
b LD
m o) 1,27
~ N J
0 N j‘ 414.2

Tén:  1-{(S)-3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-propan-1-on

Phuong phép tinh ché: Phuong phép pha déo A
Pugc didu ché bang cach sir dung budc xit Iy 2-3 clia phuong phép 1b tir cht

trung gian 10 va propionyl clorua

"H NMR (400 MHz, CDCl;-d, 298K) & ppm 1,10-1,20 (m, 3H) 2,19-2,49 (m,
4H) 3,02-3,08 (m, 2H) 3,45-3,52 (m, 2H) 3,56-3,68 (m, 2H) 3,72-3,90 (m,
2H) 3,91 (s, 3H) 3,99 (s, 3H) 4,07-4,12 (m, 2H) 5,75-5,78 (m, 1H) 6,89-7,01
(m, 1H) 7,44-7,46 (m, 1H) 8,60-8,62 (m, 1H)

Vidu5 o) %o Rt (phit) | MS:
[M+H]+

N
|
OjiNJ\ OE) 1,25
NS0T 0

N 470,2
N/)

Tén: {(S)-3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon

Phuong phép tinh ché: Phuong phap pha dédo A
Pugc diéu ché bang cach st dung budc xtr ly 2-3 cia phuong phap 1b tir chét

trung gian 10 va tetrahydro-pyran-4-cacbonyl clorua

"H NMR (400 MHz, CDCl;-d, 298K) & ppm 1,56-1,68 (m, 2H) 1,88-2,00 (m,
2H) 2,20-2,38 (m, 2H) 2,53-2,70 (m, 1H) 3,05-3,10 (m, 2H) 3,39-3,54 (m,
4H) 3,59-3,82 (m, 4H) 3,91 (s, 3H) 3,99 (s, 3H) 4,01-4,10 (m, 4H) 5,62-5,78
(m, 1H) 6,89-6,90 (m, 1H) 7,40-7,43 (m, 1H) 8,60-8,65 (m, 1H)
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Vidu 6 o %O Rt"Y (phat) | MS:
N [M+H]+
AN /NI 0" 1,10
X N
N

Tén: 2-Amino-5-{4-[(S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril
Pugc diéu ché bing cach st dung budc xir Iy 3 cua phuong phép 1b tir chit

trung gian 9 va tetrahydro-pyran-4-cacbonyl clorua

Phuong phép tinh ché: 1- sic ky pha thuong CH,Cl,/MeOH lam dung méi
2- Phuong phap pha dao A

"H NMR (400 MHz, CDCl;-d, 298K) & ppm 1,45-1,75 (m, 2H) 1,86-2,02 (m,
2H) 2,20-2,40 (m, 2H) 2,50-275 (m, 1H) 3,02-3,09 (m, 2H) 3,38-4,20 (m,
12H) 4,96 (s, 1H) 5,70-5,78 (m, 1H) 7,39 (m, 1H) 8,13-8,14 (m, 1H) 8,62-
8,64 (m, 1H)

Vidu7 RtV (phat) | MS:
o\>’CO [M+HJ+
(‘) X \‘ [N) 1,41
J/\j\ o' 458,1
7NN I\/)N
N
Tén: {(S)-3-[6-(5-Flo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-

d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon

Phuong phap tinh ché: Hop biotage 11g KP-NH, rira giai bang heptan/EtOAc
100/0 dén 0/100
Pugc diéu ché bang cach sir dung budc xtt ly 2-3 clia phuong phép 1b tir chét

trung gian 12 va tetrahydro-pyran-4-cacbonyl clorua
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"H NMR (400 MHz, CDCls, 298K) & ppm 1,56-1,74 (m, 2H) 1,87-2,02 (m,
2H) 2,19-2,42 (m, 2H) 2,51-2,74 (m, 1H) 3,01-3,09 (m, 2H) 3,39-4,20 (m,
15H) 5,70-5,79 (m, 1H) 7,13-7,20 (m, 1H) 7,63-7,69 (m, 1H) 8,59-8,66 (m,
1H)

Vi du 0 >\_Jo— Rt (phit) | MS:
8 M+H]+
' @ o
0 | AN o 1,35
= N
N”
Tén: 2-metoxy-5-{4-[(S)-1-(2-metoxy-axetyl)-pyrolidin-3-yloxy]-7,8-

dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril

Phuong phép tinh ché: Phuong phap pha dao A
Pugc didu ché bang cach sir dung budc xit 1y 2-3 ctia phuong phéap 1b tir chét

trung gian 11 va metoxy axetyl clorua

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,11-2,32 (m, 2H) 2,88-2,95
(m, 2H) 3,26-3,32 (m, 3H) 3,46-3,84 (m, 6H) 3,91-3,95 (m, 3H) 3,98-4,08 (m,
2H) 4,13-4,19 (m, 2H) 5,59-5,71 (m, 1H) 8,07-8,10 (m, 1H) 8,25-8,28 (m,
1H) 8,61-8,62 (m, 1H)

Vi du Rt® (phit) | MS:

9 | lN) [M+H]+
O s 0" 3,79

449,1

Tén:  5-[4-((S)-1-Xyclopentancacbonyl-pyrolidin-3-yloxy)-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl]-2-metoxy-nicotinonitril

Phuong phap tinh ché: Phuong phap pha dao A

Puogc diéu ché bang cach st dung bude xit Iy 2-3 cia phuong phép 1b tir chét
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trung gian 11 va xyclopentancacbonyl clorua

‘;&T

7 N | \//f'\l
N
Vi du 10: (2,4-dimetyl-oxazol-5-yl)-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-
yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-
metanon
Bude 1

Hon hop cta axit 2,4-dimetyl-oxazol-5-carboxylic (36,4mg,
0,258mmol), HTBU (98mg, 0,258mmol), DIPEA (86pul, 0,49mmol) trong
DMF (5ml) duge khudy & rt trong 20 phit, sau d6 dung dich chia 6-(6-
metoxy-5-metyl-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin (dugc diéu ché trong vi du 1, phuong phéap 1b, budc
2) (80mg, 0,23mmol) va DIPEA (86pl, 0,49mmol) trong DMF (0,4ml) duoc
bd sung vao. Hon hop phan tng dugc khudy trong 30 phut & rt. Hon hop phan
ting dugc tinh ché truc tiép bing HPLC Gilson pha dao diéu ché va trung hoa
tiép bang cac phan doan két hop qua PL-HCO; MP tao ra (2,4-dimetyl-
oxazol-5-yl)-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon (91mg, hiéu suét
84%) dudi dang bdt déng khé mau tring. 'H-NMR (400 MHz, metanol-d4,
298K) & ppm 2,17 (s, 3H) 2,27-2,52 (m, 8H) 2,95-3,03 (m, 2H) 3,44-3,55 (m,
2H) 3,70-4,26 (m, 9H) 5,76-5,92 (m, 1H) 7,40 (br. s., 1H) 7,64 (br. s., 1H)
8,55-8,62 (m, 1H), LCMS: [M+H]+=465,2, Rt "= 1,51 phut.
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Céc vi du 11-49 va 51-53 dugc didu ché bang cach sir dung cac quy
trinh twong tw nhu cac quy trinh dugc sir dung trong vi du 10, budc 1 bing
cach st dung c4c nguyén lidu khéi dau thich hop.

Vidy 11 0 0 Rt (phat) | MS:
' = Pty
[N) [M+H]+
0,
436,2
J
Tén: Furan-3-yl-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-

tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon

Phuong phép tinh ché: Phuong phap pha dao A

Piéu ché bang cach st dung axit furan-3-carboxylic

"H NMR (400 MHz, metanol-d4, 298K) & ppm 2,17 (s, 3H) 2,30-2,45 (m, 2H)
2,93-3,05 (m, 2H) 3,45-3,54 (m, 2H) 3,72-4,21 (m, 9H) 5,79-5,86 (m, 1H)
6,78-6,82 (m, 1H) 7,37-7,44 (m, 1H) 7,56-7,61 (m, 1H) 7,61-7,69 (m, 1H)
8,01-8,12 (m, 1H) 8,54-8,62 (m, 1H)

Vidu 12 O?"on\ Rt"” (phat) | MS:
XN
[N) [M+H]+
J/\J\ 1,36
437,2
)
Tén: {(8)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-5-yl-metanon

Phuong phap tinh ché: Phuong phap pha dao A

Pugc didu ché bang cach sir dung axit oxazol-5-carboxylic

'H NMR (400 MHz, metanol-d4, 298K) 6 ppm 2,17 (s, 3H) 2,30-2,39 (m, 1H)
2,41-2,50 (m, 1H) 2,95-3,03 (m, 2H) 3,45-3,52 (m, 2H) 3,76-4,32 (m, 9H)
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5,79-5,94 (m, 1H) 7,40 (br. s., 1H) 7,62-7,66 (m, 1H) 7,75-7,82 (m, 1H) 8,34-
8,40 (m, 1H) 8,56-8,61 (m, 1H)

Vidu 13 \ Rt (phat) | MS:
o) _
WN [M+H]+
N
S 1,13
l 450,2
N/)

Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[
4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-

metanon

Phuong phép tinh ché: Phuong phap pha dao A

Pugc didu ché bang cach st dung axit 3-metyl-3H-imidazol-4-carboxylic

"H NMR (400 MHz, metanol-d4, 298K) & ppm 2,17 (s, 3H) 2,30-2,45 (m, 2H)
2,93-3,05 (m, 2H) 3,43-3,55 (m, 2H) 3,74-4,24 (m, 12H) 5,82 (br. s., 1H)
7,35-7,56 (m, 2H) 7,66 (m, 1H) 7,76 (br. s., 1H) 8,55-8,60 (m, 1H)

Vi du 14 owo Rt (phut) | MS:
N N M+H
| 0 S
"l“‘l 0" 1,49
7N g 4512
N/
Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-(2-metyl-oxazol-4-yl)-

metanon

Phuong phap tinh ché: Phuong phap pha dao A

Pugc didu ché bing céach sit dung axit 2-metyl-oxazol-4-carboxylic
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'H NMR (400 MHz, metanol-d4, 298K) & ppm 2,17 (s, 3H) 2,27-2,43 (m, 2H)
2,43-2,50 (m, 3H) 2,95-3,02 (m, 2H) 3,45-3,53 (m, 2H) 3,72-4,33 (m, 9H)
5,78-5,89 (m, 1H) 7,37-7,43 (m, 1H) 7,61-7,67 (m, 1H) 8,25-8,31 (m, 1H)
8,57-8,60 (m, 1H)

Viduy 15 o J RtY (phut) | MS:
J > [M+H]+
<|) Ny o“'D 1,53
/\E)\N |\/)N 4542
N
Tén: (3-Metoxy-xyclobutyl)-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-

5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon

Phuong phép tinh ché: Phuong phap pha dao A

Puoc diéu ché bing cich st dung axit 3-metoxy-xyclobutan carboxylic

'H NMR (400 MHz, metanol-d4, 298K) 6 ppm 1,99-2,55 (m, 9H) 2,78-2,95
(m, 1H), 2,95-3,02 (m, 2H) 3,20-3,23 (m, 3H) 3,47-3,52 (m, 2H) 3,52-4,10
(m, 10H) 5,73-5,81 (m, 1H) 7,38-7,42 (m, 1) 7,63-7,67 (m, 1H) 8,57 (s, 1H)

Vidu 16 3\@ Rt (phat) | MS:
N LY
| o M-+H]+
b Lo [M+H]
1) 437,2
=
N
Tén: ({(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-y1)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-4-yl-metanon

Phuong phép tinh ché: Phuong phap pha ddo A

Puoc diéu ché bing cach sir dung axit oxazol-4-carboxylic

"H NMR (400 MHz, metanol-d4, 298K) & ppm 2,17 (s, 3H) 2,29-2,37 (m, 1H)
2,37-2,44 (m, 1H) 2,94-3,03 (m, 2H) 3,45-3,53 (m, 2H) 3,75-4,38 (m, 9H)
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5,79-5,89 (m, 1H) 7,38-7,42 (m, 1H) 7,62-7,66 (m, 1H) 8,19-8,26 (m, 1H)
8,44-8,48 (m, 1H) 8,56-8,61 (m, 1H)

Vidu 17 Rt (phut) | MS:
| O, |0
N O [M+H]+
' W
NN N 495,2
@
Tén: 1-(4-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl }-piperidin-1-yl)-

etanon

Phuong phép tinh ché: Phuong phép pha dao A

Puoc diéu ché bing cach st dung axit 1-axetyl-piperidin-4-carboxylic

'"H NMR ((400 MHz, metanol-d4, 298K) & ppm 1,49-1,89 (m, 4H) 2,06-2,13
(m, 3H) 2,18 (s, 3H) 2,23-2,43 (m, 2H) 2,61-2,93 (m, 2H) 2,95-3,04 (m, 2H)
3,15-3,25 (m, 1H) 3,42-3,53 (m, 2H) 3,55-4,12 (m, 10H) 4,46-4,59 (m, 1H)
5,74-5,86 (m, 1H) 7,38-7,45 (m, 1H) 7,62-7,67 (m, 1H) 8,56-8,61 (m, 1H)

Vidu 18 RtV (phat) | MS:
0] / N
J [M+H]+
N
Lo OQ 1,47
| 451,2
)\;J\N SN ’
7
Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(4-metyl-oxazol-5-yl)-

metanon

Phuong phép tinh ché: Phuong phép pha dao A

Duogc diéu ché bing cach sir dung axit 4-metyl-oxazol-5-carboxylic
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'H NMR (400 MHz, metanol-d4, 298K) 6 ppm 2,17 (s, 3H) 2,29-2,47 (m, 5H)
2,95-3,3,03 (m, 2H) 3,45-3,52 (m, 2H) 3,73-4,30 (m, 9H) 5,79-5,90 (m, 1H)
7,41 (m, 1H) 7,65 (br,s., 1H) 8,19-8,24 (m, 1H) 8,55-8,61 (m, 1H)

Vidy 19 o H ] Rt (phat) | MS:
j’& [MHH]+
<I) _N o“'Q 1,25
J;J\N SN 463,1
| N J
Tén: ~ 5-{(8)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl}-1H-pyridin-2-on

Phuong phap tinh ché: Phuong phap pha dao A
Pugc didu ché bang cach st dung axit 6-oxo-1,6-dihydro-pyridin-3-

carboxylic

'H NMR (400 MHz, metanol-d4, 298K) & ppm 2,19 (s, 3H) 2,30-2,40 (m, 2H)
2,95-3,05 (m, 2H) 3,45-3,55 (m, 2H) 3,74-4,22 (m, 9H) 5,73-5,85 (m, 1H)
6,50-6,56 (m, 1H) 7,39-7,45 (m, 1H) 7,60-7,70 (m, 1H) 7,78-7,90 (m, 2H)
8,50-8,60 (m, 1H)

Vi du 20 s Rt"" (phat) | MS:
; o M)N (phut)

| NN [M+H]+

0N o Q 1,22

N 450,2
7

Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-imidazol-4-yl)-

metanon

Phuong phép tinh ché: Phuwong phép pha dao A

Puoc diéu ché biang cach st dung axit 1-metyl-1H-imidazol-4-carboxylic
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TH NMR (400 MHz, metanol-d4, 298K) & ppm 2,17 (s, 3H) 2,28-2,41 (m, 2H)
2,94-3,02 (m, 2H) 3,45-3,52 (m, 2H) 3,73-4,35 (m, 12H) 5,80-5,85 (m, 1H)
7,38-7,43 (m, 1H) 7,60-7,69 (m, 3H) 8,55-8,61 (m, 1H)

Vi dy 21 ow Rt") (phut) | MS:
N0
b ¥ e
U o" 1,23
~ A \
O N /)N 453,1
N

Tén: {(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-4-yl-metanon

Phuong phép tinh ché: sic ky pha thudong véi EtOAc/MeOH lam dung moi.
Pugc diéu ché bang cach sir dung chét trung gian 10 va phuong phéap 1b cta
budce xir Iy 2 cua vi du 1 sau d6 1a bude xir ly 1 ctia vi du 10 bang cach sir

dung axit oxazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,10 - 2,37 (m, 2 H) 2,81 —
2,99 (m, 2 H) 3,46 — 4,27 (m, 14 H) 5,58 — 5,77 (m, 1 H) 7,08 — 7,20 (m, 1 H)
7,30 — 7,42 (m, 1 H) 8,43 — 8,54 (m, 1 H) 8,55 — 8,69 (m, 2 H)

Vidu22 ow RtY (phat) | MS:
NN
N [M+H]+
|
O:ENJ\ o[) 1,18
NAX N
o NTY] j‘ 453,1
N

Tén: {(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-5-yl-metanon

Phuong phép tinh ché: Phuong phap pha dao A
Puoc didu ché bang cach sir dung chit trung gian 10 va budc xr ly 2, phuong

phép 1b ctia vi du 1 sau d6 14 budc xtr 1y 1 ctia vi du 10 bing cach sir dung
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axit oxazol-5-carboxylic

"H NMR (400 MHz, DMSO-d6, 373K)  ppm 2,22 — 2,42 (m, 2 H) 2,80-3,00
(m, 2 H) 3,50 — 4,30 (m, 14 H) 5,63 — 5,83 (m, 1 H) 7,06 — 7,09 (m, 1 H) 7,38
— 7,40 (m, 1 H) 7,69 (s, 1 H) 8,40 (s, 1 H) 8,57 (s, 1 H)

Vi du 23 o N<(’ Rt) (phat) | MS:
ﬁo [M+H]+
| W
ojiNJ\ o 1,3
SOOI 467,2
=
Tén: {(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-

d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon

Phuong phap tinh ché: Phuong phép pha dao A
Pugc diéu ché bing cach st dung chét trung gian 10 va budc xir ly 2, phuong
phap 1b cta vi dy 1 sau d6 1a buéce xit Iy 1 cia vi du 10 bang cach sir dung

axit 2-metyl-oxazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,11 - 2,36 (m, 2 H) 2,40 —
2,44 (m, 3 H) 2,81 - 2,97 (m, 2 H) 3,40 - 4,28 (m, 14 H) 5,62 — 5,78 (m, 1 H)
7,11 =721 (m, 1 H) 7,29 — 7,41 (m, 1 H) 8,42 — 8,52 (m, 1 H) 8,59 — 8,67 (m,
1 H)

Vi du 24 o@ Rt" (phat) | MS:
M+H]+
' @ e
O]iNJ\ 0" 1,38
NS0Ty SN 4983
J
N

Tén: {(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-y1}-(2,2-dimetyl-tetrahydro-pyran-4-yl)-

metanon
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Phuong phap tinh ché: Phuong phép pha dao A
Pugc didu ché bing cach st dung chét trung gian 10 va budce xr 1y 2, phuong
phap 1b ctia vi du 1 sau d6 1a budc xir Iy 1 ctia vi du 10 bing cach st dung

axit 2,2-dimetyl-tetrahydro-pyran-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) 6 ppm 0,97 - 1,24 (m, 6 H) 1,28 - 1,58
(m, 4 H) 2,08 - 2,34 (m, 2 H) 2,72 - 2,97 (m, 3 H) 3,43 - 4,12 (m, 16 H) 5,55
~5,76 (m, 1 H) 7,14 — 7,20 (m, 1 H) 7,31- 7,37 (m, 1 H) 8,59 - 8,64 (m, 1 H)

Vi du 25 N Rt (phat) | MS:

-\ M
<|3 _N o“'[) 1,32
\OLJ\N | \/)N 481,2
N

Tén: {(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2,4-dimetyl-oxazol-5-yl)-metanon

Phuong phép tinh ché: Phuong phap pha déo A
Puoc diéu ché bing cach st dung chét trung gian 10 va budc xir ly 2, phuong
phap 1b cia vi du 1 sau d6 13 bude xtt Iy 1 ctia vi du 10 bing céch sir dung

axit 2,2-dimetyl-tetrahydro-pyran-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,11 - 2,48 (m, 8 H) 2,83 - 2,98
(m, 2 H) 3,43 - 4,18 (m, 14 H) 5,56 — 5,89 (m, 1 H) 7,12-7,20 (m, 1 H) 7,32-
7,40 (m, 1 H) 8,57-8,67 (m, 1 H)
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Vidu 26 o @F Rt"Y (phat) | MS:

| » " [M-+H]+
Ofl o 1,57
S0 N

504,3
»

N

Tén:  (4,4-Diflo-xyclohexyl)-{(S)-3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon

Phuong phap tinh ché: Phuong phap pha dao A
Pugc diéu ché bang céach st dung chét trung gian 10 va budc xir ly 2, phuong
phap 1b ctia vi du 1 sau d6 1a buéce xit Iy 1 cla vi du 10, bang cach sir dung

axit 4,4-diflo-xyclohexan carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,49 — 2,35 (m, 10 H) 2,61 -
2,67 (m, 1 H) 2,84 —2,99 (m, 2 H) 3,42 — 3,83 (m, 12 H) 4,00 - 4,19 (m, 2 H)
5,57 5,78 (m, 1 H) 7,11 - 7,25 (m, 1 H) 7,29 — 7,43 (m, 1 H) 8,52 — 8,68 (m,
1 H)

Vi du 27 0 Rt"” (phut) | MS:
oﬁ [M+H]+

1,46

N
|
ﬁ o Q 479,2
\ ~N
N~ N |

N
=

Tén: 2-Metoxy-5-{4-[(S)-1-(2-tetrahydro-pyran-4-yl-axetyl)-pyrolidin-3-
yloxy]-7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-y1}-nicotinonitril

Phuong phap tinh ché: Phuong phap pha dao A
Puoc diéu ché bang céach st dung chét trung gian 11 va bude xi ly 2, phuong

phép 1b cta vi du 1 sau d6 1a bude xtt Iy 1 cia vi du 10 bang cach sir dung
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| axit (tetrahydro-pyran-4-yl)-axetic

'H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,11-1,28 (m, 2H) 1,49-1,64
(m, 2H) 1,87-1,99 (m, 1H) 2,07-2,29 (m, 4H) 2,86-2,95 (m, 2H) 3,19-3,30 (m,
2H) 3,42-3,88 (m, 8H) 3,90-3,96 (m, 3H) 4,09-4,19 (m, 2H) 5,57-5,70 (m,
1H) 8,07-8,11 (m, 1H) 8,22-8,28 (m, 1H) 8,58-8,65 (m, 1H)

Vi dy 28 o o~ Rt" (phit) | MS:
0 /N| OQ 1,51
2N @N 476,2
N I 3
N

Tén:  5-{4-[(S)-1-(2,4-Dimetyl-oxazol-5-cacbonyl)-pyrolidin-3-yloxy]-7,8-

dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl}-2-metoxy-nicotinonitril

Phuong phép tinh ché: Phuong phap pha déao A
Dugc didu ché bang cach sir dung chit trung gian 11 va budce xit Iy 2, phuong
phép 1b ctia vi du 1 sau d6 1a bude xtr 1y 1 cia vi du 10 bang cach st dung

axit 2,4-dimetyl-oxazol-5-carboxylic

H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,16-2,46 (m, SH) 2,30 (s, 3H)
2,85-2,96 (m, 2H) 3,50-4,20 (m, 8H) 3,92 (s, 3H) 5,64-5,80 (m, 1H) 8,04-8,12
(m, 1H) 8,22-8,30 (m, 1H) 8,62 (s, 1H)

Vidu 29 RtV (phat) | MS:
120 e
N
! N 3 Q 1,58
“ | 493,2
Z N SN
0L
N
Tén: 5-{4-[(S)-1-(2,2-Dimetyl-tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-

yloxy]-7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-2-metoxy-nicotinonitril
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Phuong phap tinh ché: Phuong phép pha déo A
Pugc diéu ché bang cach sir dung chét trung gian 11 va budc xit ly 2, phuong
phép 1b ctia vi du 1 sau d6 1a bude xtt Iy 1 cta vi du 10 bang céch sir dung

axit 2,2-dimetyl-tetrahydro-pyran-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,00-1,24 (m, 6H) 1,28-1,73
(m, 4H) 2,10-2,34 (m, 2H) 2,62-2,97 (m, 3H) 3,43-3,84 (m, 8H) 3,94 (s, 3H)
4,09-4,20 (m, 2H) 5,58-5,75 (m, 1H) 8,05-8,11 (m, 1H) 8,20-8,29 (m, 1H)
8,59-8,65 (m, 1H)

Vidu30 oL Ns Rt'" (phat) | MS:
\S¥e
é N [ﬁ/ [M+H]+
/\EJ\ o 1,55
SN 451,1
N/
Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-(5-metyl-oxazol-4-yl)-

metanon

Phuong phép tinh ché: Phuong phap pha dao A

Puoc diu ché bing cach sir dung axit 5 -metyl-oxazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,10-2,32 (m, 2H) 2,13 (s, 3H)
2,52,2,54 (m, 3H) 2,85-2,93 (m, 2H) 3,42-3,50 (m, 2H) 3,61-4,22 (m, 6H)
3,81(s, 3H) 5,64-5,72 (m, 1H) 7,41-7,45 (m, 1H) 7,67-7,71 (m, 1H) 8,27-8,33
(m, 1H) 8,59-8,64 (m, 1H)

Vi du 31 o>_§w RtV (phat) | MS:
N\ O
(|) N EN) [M+H]+
IJ\ o" 1,53
SNy b 451,1
N/
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Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-isoxazol-4-yl)-

metanon

Phuong phép tinh ché: Phuong phap pha dao A

Pugc didu ché bang cach st dung axit 5-metyl-isoxazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) 8 ppm 2,10-2,31(m, 2H) 2,14 (s, 3H)
2,54-2,59 (m, 3H) 2,83-2,97 (m, 2H) 3,41-3,53 (m, 2H) 3,59-4,15 (m, 6H)
3,81 (s, 3H) 5,65-5,73 (m, 1H) 7,40-7,48 (m, 1H) 7,67-7,74 (m, 1H) 8,56-8,66
(m, 1H) 8,83-8,95 (m, 1H)

Vi du 32 Rt') (phit) | MS:
(:?—ég [M+H]+
s N o“'Q 1,53
LlN | \/)N 451,1
N

Tén: {(8)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-(3-metyl-isoxazol-4-yl)-

metanon

Phuong phép tinh ché: Phuong phap pha dao A

Puoc diéu ché bing céch st dung axit 3-metyl-isoxazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,08-2,37 (m, 8H) 2,82-2,95
(m, 2H) 3,40-3,53 (m, 2H) 3,55-4,16 (m, 9H) 5,65-5,75 (m, 1H) 7,41-7,48 (m,
1H) 7,68-7,73 (m, 1H) 8,57-8,65 (m, 1H) 9,28-9,40 (m, 1H)

Vi du 33 O>__<N~)o Rt (phut) | MS:
—
(|) N EN) [M+H]+
n 0" 1,59
SN b 4372
N/

-154-




20904

Tén: Isoxazol-3-yl-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon

Phuong phép tinh ché: Phuong phép pha dao A

Pugc diéu ché bang cach st dung axit isoxazol-3-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,13 (m, 3H) 2,21-2,31 (m,
2H) 2,86-2,94 (m, 2H) 3,43-3,50 (m, 2H) 3,66-4,15 (m, 9H) 5,67-5,73 (m,
1H) 6,84-6,91 (m, 1H) 7,42-7,46 (m, 1H) 7,67-7,74 (m, 1H) 8,57-8,64 (m,
1H) 9,05-9,13 (m, 1H)

Vi dy 34 ow Rt") (phat) | MS:
N\
N [M+H]+
|
NSNS ) 4372
N/
Tén: Isoxazol-5-yl-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-

tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl} -metanon

Phuong phép tinh ché: Phuong phap pha dao A

Duogc diéu che bang cach sir dung axit isoxazol-5-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,08-2,16 (m, 3H) 2,19-2,36
(m, 2H) 2,85-2,95 (m, 2H) 3,42-3,49 (m, 2H) 3,66-4,23 (m, 9H) 5,66-5,78 (m,
1H) 7,06-7,13 (m, 1H) 7,41-7,46 (m, 1H) 7,68-7,74 (m, 1H) 8,59-8,64 (m,
1H) 8,73-8,79 (m, 1H)

Vi du 35 | O>\"§Nj Rt® (phat) | MS:
NS
N [M+H]+
|
Oji'“l oQ 1,5
\ N
NG Y 464,1
N
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Tén: 2-Metoxy-5-{4-[(S)-1-(thiazol-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril

Phuong phap tinh ché: Phuong phép pha dao A
Puoc didu ché bang cach sir dung chit trung gian 11 va budc xir 1y 2, phuong
phap 1b cta vi dy 1 sau d6 1a buéc xir Iy 1 cta vi du 10 bang cach st dung

axit thiazol-4-carboxylic

"H NMR (400 MHz, CDCl;-d, 298K) 8 ppm 2,30-2,37 (m, 2H) 3,07-3,12 (m,
2H) 3,46-3,53 (m, 2H) 3,81-4,43 (m, 9H) 5,80-5,85 (m, 1H) 7,55-7,59 (m,
1H) 8,09-8,13 (m, 1H) 8,18-8,23 (m, 1H) 8,63-8,69 (m, 1H) 8,75-8,85 (m,
1H)

Vi du 36 o /=N Rt'” (phat) | MS:
he
| !:N) [M+H]+
g 0" 1,35
NG SIS 461,2
! J ’
N

Tén: 2-Metoxy-5-{4-[(S)-1-(1-metyl-1H-pyrazol-4-cacbonyl)-pyrolidin-3-
yloxy]-7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril

Phuong phap tinh ché: Phuwong phap pha dao A
Puoc didu ché bing céch sir dung chét trung gian 11 va budc xit ly 2, phuong
phap 1b cta vi dy 1 sau d6 1a bude xit Iy 1 ctia vi du 10 béng cach s dung

axit 1-metyl-1H-imidazol-4-carboxylic

"H NMR (400 MHz, CDCl;-d, 298K) & ppm 2,24-2,47 (m, 2H) 3,03-3,17 (m,
2H) 3,45-3,58 (m, 2H) 3,87-4,20 (m, 12H) 5,75-5,85 (m, 1H) 7,54-7,60 (m,
1H) 7,73-7,90 (m, 2H) 8,09-8,14 (m, 1H) 8,61-8,68 (m, 1H)
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Vi du 37 o/~ RtV (phut) | MS:
e
| [N) [M+H]+
OINJ\ 0" 1,47
X N
NC N /)N 461,2
N

Tén: 2-Metoxy-5-{4-[(S)-1-(1-metyl-1H-pyrazol-3-cacbonyl)-pyrolidin-3-
yloxy]-7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril

Phuong phép tinh ché: Phuong phap pha dao A
Puoc diéu ché bing céach st dung chét trung gian 11 va budc xir ly 2, phuong
phap 1b cta vi du 1 sau d6 1a bude xit Iy 1 ctia vi du 10 bing cach sir dung

axit 1-metyl-1H-pyrazol-3-carboxylic

"H NMR (400 MHz, CDCls-d, 298K) & ppm 2,24-2,41 (m, 2H) 3,07-3,14 (m,
2H) 3,44-3,58 (m, 2H) 3,74-4,44 (m, 12H) 5,77-5,86 (m, 1H) 6,78-6,84 (m,
1H) 7,33-7,39 (m, 1H) 7,54-7,59 (m, 1H) 8,08-8,14 (m, 1H) 8,63-8,70 (m,
1H)

Vi du 38 Rt (phit) | MS:
o\ (5 s
N

A N ] /:) 1,58

482,3
N
@

Tén: (2,2-Dimetyl-tetrahydro-pyran-4yl)-{(S)-3-[6-(6-Metoxy-5-metyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-

yl}-metanon

Phuong phép tinh ché: Phuong phap pha dao A
Puoc didu ché bing cach st dung axit 2,2-dimetyl-tetrahydro-pyran-4-

carboxylic
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"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,02-1,21 (m, 6H) 1,27-1,71
(m, 4H) 2,08-2,32 (m, 5H) 2,67-2,94 (m, 3H) 3,41-4,08 (m, 13H) 5,60-5,73
(m, 1H) 7,41-7,46 (m, 1H) 7,65-7,72 (m, 1H) 8,58-8,65 (m, 1H)

Vi du 39 o ?"C// RtV (phat) | MS:
S=o

| N [M+H]+
o]iNJ\ o [) 1,60
F.C7 N S

| N 556,1
N/J

Tén: (1,1-Dioxo-hexahydro-1lambda*6*-thiopyran-4-yl)-{(S)-3-[6-(6-
metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon

Phuong phép tinh ché: Phuong phap pha dédo A
Puoc didu ché bang cach sir dung chét trung gian 13 va budc xit ly 2, phuong
phap 1b cua vi du 1 sau d6 12 budc xtt 1y 1 cia vi du 10 bing cach sir dung

axit 1,1-dioxo-hexahydro-1lambda*6*-thiopyran-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,90 - 2,37 (m, 6 H) 2,72 - 3,27
(m, 7 H) 3,43 - 3,81 (m, 6 H) 3,89 - 3,97 (m, 3 H) 4,13 - 4,20 (m, 2 H) 5,61 -
5,75 (m,1 H) 7,80 - 7,86 (m, 1 H) 8,15 - 8,22 (m, 1 H) 8,60 - 8,65 (m, 1 H)

Vi dy o O~ Rt (phit) | MS:

40 [N)WN [M+H]+

1,77

|
EYT 9
F N7

Tén: (2,4-Dimetyl-oxazol-5-yl)-{(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-
yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-

metanon
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Phuong phap tinh ché: Phwong phép pha dao A
Pugc didu ché bang cach sir dung chét trung gian 13 va bude xit 1y 2, phuong
phap 1b ctia vi du 1 sau d6 1a budc xir Iy 1 cta vi du 10 bang céach sir dung

axit 2,4-dimetyl-oxazol-5-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,13-2,45 (m, 8H) 2,89-2,96
(m, 2H) 3,54-4,21 (m, 11H) 5,64-5,79 (m, 1H) 7,81-7,85 (m, 1H) 8,218-8,22
(m,,1H) 8,61-8,65 (m, 1H)

Vidu ow Rt (phat) | MS:
NN
41 cl) /:N) [M+H]+
%J/\Nl 0" 1,69
F = A
N | /T 507,1
F NG
Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-thiazol-5-yl-metanon

Phuong phép tinh ché: Phuong phap pha dao A
Puoc didu ché bang cach sir dung chét trung gian 13 va budce xur ly 2, phuong
phap 1b clia vi du 1 sau d6 1a budc xtt Iy 1 ciia vi du 10 bang cach sir dung

axit thiazol-5-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,15-2,42 (m, 2H) 2,88-2,97
(m, 2H) 3,53-3,61 (m, 2H) 3,67-4,11 (m, 7 H) 4,15-4,24 (m, 2H) 5,67-5,79
(m, 1H) 7,81-7,88 (m, 1H) 8,18-8,23 (m, 1H) 8,35-8,45 (m, 1H) 8,60-8,66 (m,
1H) 9,22-9,29 (m, 1H)

Vi du \ Rt (phat) | MS:
(0] -N
42 U [M+H]+

1,74

N
|
Fo 504,2
Fﬁj\/l“‘ N
F N/)
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Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-2H-pyrazol-3-yl)-

metanon

Phuong phép tinh ché: Phuong phép pha dao A
Pugc didu ché bang cach st dung chét trung gian 13 va budc xtr ly 2, phuong
phap 1b cta vi du 1 sau d6 1a bude xir Iy 1 cia vi du 10 bing cach sir dung

axit 2-metyl-2H-pyrazol-3-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,15-2,35 (m, 2H) 2,88-2,97
(m, 2H) 3,51 — 4,13 (m, 12 H) 4,13-4,25 (m, 2H) 5,63-5,74 (m, 1H) 6,63-6,74
(m, 1H) 7,43-7,52 (m, 1H) 7,81-7,89 (m, 1H) 8,17-8,25 (m, 1H) 8,57-8,67 (m,
1H)

Vidu

o @ Rt") (phat) | MS:
43 [M+H]+

o)

N
|
0 |N\ o“‘E) 1,47
F
Fﬁ)v\g\w SN 507,2
F =

Tén:  4-{(S5)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl }-pyrolidin-2-on

Phuong phép tinh ché: Phuong phap pha déo A
Puoc diéu ché bang cach st dung chét trung gian 13 va budc xt ly 2, phuong
phép 1b ctia vi du 1 sau d6 1a buéce xir Iy 1 cia vi du 10 bang cach sir dung

axit 5-oxo-pyrolidin-3-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,10-2,43 (m, 4H) 2,89-2,96
(m, 2H) 3,35-3,79 (m, 9H) 3,90-3,94 (m, 3H) 4,15-4,20 (m, 2H) 5,60-5,73 (m,
1H) 7,53-7,62 (m, 1H) 7,81-7,87 (m, 1H) 8,17-8,22 (m, 1H) 8,60-8,64 (m,
1H)
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Vidy o /N Rt'Y (phat) | MS:
44 (|) X | EN) = [M+H]+
N o 1,63
F;D\N N 501,2
F >
Tén: {(8)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-pyridin-3-yl-metanon

Phuong phap tinh ché: Phuong phép pha dao A
Dugc diéu ché bang cach st dung chét trung gian 13 va bude xir ly 2, phuong
phap 1b cua vi du 1 sau d6 1a bude xit Iy 1 cta vi du 10 bing cach sir dung

axit nicotinic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,11-2,37 (m, 2H) 2,87-2,99
(m, 2H) 3,51-4,13 (m, 9H) 4,13-4,29 (m, 2H) 5,60-5,75 (m, 1H) 7,43-7,53 (m,
1H) 7,81-8,04 (m, 2H) 8,17-8,28 (m, 1H) 8,53-8,82 (m, 3H)

Vi du H Rt'" (phut) | MS:

(0] / :
45 s [M+H]+

N

N
|
o) | Ny o‘“Q 1,36
F
Fﬁj/\iw N 490,2
F N/)

Tén: (1H-Imidazol-4-yl)-{(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl } -metanon

Phuong phép tinh ché: Phuong phap pha déao A
Pugc diéu ché bing cach st dung chét trung gian 13 va budc xit ly 2, phuong
phép 1b cta vi du 1 sau d6 1a budc xtt ly 1 clia vi du 10 bang céch sir dung

axit 1H-imidazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,12-2,35 (m, 2H) 2,87-2,95
(m, 2H) 3,60-4,31 (m, 11H) 5,63-5,76 (m, 1H) 7,57-7,65 (m, 1H) 7,70-7,78
(m, 1H) 7,80-7,85 (m, 1H) 8,16-8,21 (m, 1H) 8,61-8,65 (m, 1H)
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Vi du H o Rt"" (phut) | MS:

46 N [M+H]+
O N, OE) 1,47

F;/\E)\N Sy 507,2
F 7

Tén:5-{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl}-pyrolidin-2-on

Phuong phép tinh ché: Phuong phép pha dao A
Pugc diéu ché bing cach sir dung chét trung gian 13 va budc xit 1y 2, phuong
phap 1b cta vi du 1 sau d6 budce xir Iy 1 caa vi du 10 bing cach sir dung axit

5-oxo0-pyrolidin-2-carboxylic

'H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,78-2,40 (m, 6H) 2,89-2,97
(m, 2H) 3,43-3,86 (m, 6H) 3,90-3,94 (m, 3H) 4,15-4,20 (m, 2H) 4,30-4,45 (m,
1H) 5,60-5,75 (m, 1H) 7,70-7,89 (m, 2H) 8,16-8,22 (m, 1H) 8,61-8,63 (m,
1H)

Vi du o TN\ Rt'" (phut) | MS:
47 == M-+H]+
' § .
FO IN\ o" 1,61
PSS N 501,2
F N/)

Tén:{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-pyridin-4-yl-metanon

Phuong phap tinh ché: Phuong phép pha dao A
Puoc didu ché bang cach st dung chét trung gian 13 va budce xit 1y 2, phuong
phap 1b ctia vi du 1 sau d6 1a bude xir Iy 1 ctia vi du 10 bang cach sir dung

axit isonicotinic
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'H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,12-2,36 (m, 2H) 2,86-2,99
(m, 2H) 3,46-3,81 (m, 5H) 3,84-4,13 (m, 4H) 4,14-4,28 (m, 2H) 5,59-5,74 (m,
1H) 7,44-7,56 (m, 2H) 7,82-7,91 (m, 1H) 8,18-8,27 (m, 1H) 8,52-8,72 (m,
3H)

Vi duy v RtV (phat) | MS:

NN
m 3’?“ IM+H}+
|
0 IN\ o“'Q 1,62
F
F\»J;)\N | XN 5182
F ~

Tén: (1,3-Dimetyl-1H-pyrazol-4-yl)-{(S)-3-[6-(6-metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-

yl}-metanon

Phurong phap tinh ché: Phuong phap pha dao A

Pugc diéu ché bang cach st dung chit trung gian 13 va budc xur ly 2, phuong
phép 1b cua vi du 1 sau d6 1a buéc xtr ly 1 ctia vi du 10 bang cach sir dung

axit 1,3,-dimetyl-1H-pyrazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,13-2,35 (m, SH) 2,89-2,97
(m, 2H) 3,53-4,06 (m, 12H) 4,14-4,22 (m, 2H) 5,64-5,72 (m, 1H) 7,80-7,88
(m, 1H) 7,99-8,11 (m, 1H) 8,16-8,22 (m, 1H) 8,58-8,66 (m, 1H)

Vi du o %}j Rt"Y (phat) | MS:

49 | " [M+H]+
O Ns O\“Q 1,51
F I/ N
F N7

Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1H-pyrazol-4-yl)-metanon
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Phuong phép tinh ché: Phuong phép pha dao A
Pugc diéu ché bing céch st dung chét trung gian 13 va budc xr ly 2, phuong
phap 1b cta vi du 1 sau d6 1 bude xir Iy 1 cia vi du 10 biang cach sir dung

axit 1H-pyrazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) 8 ppm 2,12-2,39 (m, 2H) 2,87-2,97
(m, 2H) 3,43-4,11 (m, 9H) 4,12-4,22 (m, 2H) 5,63-5,79 (m, 1H) 7,78-7,94 (m,
2H) 8,10-8,25 (m, 3H) 8,59-8,68 (m, 1H)

;/11 du o %\‘N( Rt (phut) 1[\:;+m+
cl) Ny o“[’\} 1,72
Ff\FJI/\)\N |\/)N 506,2
N
Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-[1,3,4]oxadiazol-2-

yl)-metanon

Phuong phép tinh ché: Phuong phép pha dao A
Pugc diéu ché bing cach sit dung chit trung gian 13 va budc xit ly 2, phuong
phép 1b cia vi du 1 sau d6 1a budce xtt 1y 1 clia vi du 10 bing cach st dung

axit 5-metyl-[1,3,4]oxadiazol-2-carboxylic

Vi du 0 M,N\) Rt” (phit) | MS:
52 | [N) N= [M+H]+
FO |N\ 0" 1,71
i ! 2N \/)N 502,1
N
Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-pyrazin-2-yl-metanon

Phuong phép tinh ché: Phuong phap pha déo A
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Pugc diéu ché bang cach st dung chét trung gian 13 va budc xtt ly 2, phuong
phap 1b cia vi du 1 sau d6 1a bude xir Iy 1 ciia vi du 10 bing cach sir dung

axit pyrazin-2-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) 8 ppm 2,15-2,36 (m, 2H) 2,87-2,97
(m, 2H) 3,52-3,64 (m, 2H) 3,66-4,11 (m, 7H) 4,12-4,24 (m, 2H) 5,67-5,75 (m,
1H) 7,81-7,87 (m, 1H) 8,17-8,25 (m, 1H) 8,56-8,80 (m, 3H) 8,97-9,02 (m,
1H)

Vidy o, jN RtD (pht) | MS:
53 ,\?’[NJ [M+H]+
|
@ ! Ny o“'[) 1,45
F
F\\I;LN | N 504,2
! J
Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-y1}-(1-metyl-1H-imidazol-4-yl)-

metanon

Phuong phép tinh ché: Phurong phap pha déo A
Pugc diéu ché bang cach sir dung chét trung gian 13 va budc xt ly 2, phuong
phép 1b ctia vi dy 1 sau d6 1a buéc xtt 1y 1 ctia vi du 10 bing cach st dung

axit 1-metyl-1H-imidazol-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) Sppm 2,07 - 2,36 (m, 2 H) 2,82 — 3,05
(m, 2 H) 3,20 - 4,43 (m, 14 H) 5,60 — 5,74 (m, 1 H) 7,59 - 7,72 (m, 2 H) 7,78
~7,87 (m, 1 H) 8,14 — 8,21 (m, 1 H) 8,59 — 8,66 (m, 1 H)

| P
F,C7 N SN
3 | )

N
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Vi du 54: {(S5)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-pyrazol-4-yl)-
metanon

Hon hop cla 6-(6-metoxy-5-triflometyl-pyridin-3-yl)-4-((S)-pyrolidin-
3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (dugc didu ché bing cach
sir dung budc 1, vi du 91 tir chat trung gian 13) (44mg, 0,11mmol), axit 1-
, metyl-1H-pyrazol-4-carboxylic (15mg, 0,12mmol), benztriazol-1-ol (19mg,
0,12mmol) trong CH,Cl, (1,0ml) dugc bd sung thém EDC (34mg, 0,18mmol)
va hdn hop tao thanh duoc khudy & rt trong 18h. Pugc tich gitta CH,Cl,
(10ml) va NaHCO;(aq) bdo hoa (2,0ml) va 16p hitu co dugc tach bang cich
loc qua dng tach pha. Puogc ¢b dic trong chan khong va dugc tinh ché bing
sdc ky nhanh qua Biotage® amino silica gel, rira giai bang xyclohexan/EtOAc,
100/0 dén 0/100 & tao ra {(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-(1-metyl-
1H-pyrazol-4-yl)-metanon dudi dang bot dong kho mau tring (44mg, hidu
sudt 75%). 1H NMR (400 MHz, CDCl;-d, 298K) 6 ppm 2,26-2,45 (m, 2H)
3,04-3,10 (m, 2H) 3,49-3,57 (m, 2H) 3,89-4,00 (m, 7H) 4,01 (s, 3H) 4,10-4,18
(m, 2H) 5,78-5,83 (m, 1H) 7,60-7,62 (m, 1H) 7,76-7,89 (m, 2H) 8,04-8,07 (m,
1H) 8,61-8,66 (m, 1H) MS: [M+H]"=504,2, Rt ®= 1,59 phut.

Vi du 55 duoc didu ché béang céach sir dung cac quy trinh twong ty nhu
cac quy trinh dugc st dung trong vi du 54 bang cach sir dung nguyén liéu
khéi dau thich hop.

Vidu55 | Cautrac Rt (phit) | MS:

o] S [M+H]+
r\?’(/f"\/) 1,77 507,2
O
|

N
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Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-thiazol-4-yl-metanon

Phuong phép tinh ché: sic ky nhanh trén Biotage amino silica gel, ria giai
bang xyclohexan/EtOAc 100/0 dén 0/100

Pugc diéu ché bang cach sir dung axit thiazol-4-carboxylic

"H NMR (400 MHz, CDCl;-d, 298K) & ppm 2,29-2,40 (m, 2H) 3,05-3,12 (m,
2H) 3,49-3,56 (m, 2H) 3,80-4,45 (m, 9H) 5,80-5,86 (m, 1H) 7,60-7,62 (m,
1H) 8,04-8,18 (m, 1H) 8,21-8,25 (m, 1H) 8,64-8,68 (m, 1H) 8,79-8,84 (m,
1H)

° o

b JC

cI” >N B /)N
N
Vi du  56:  {(S5)-3-[6-(5-Clo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-
metanon

6-(5-clo-6-metoxy-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-

tetrahydro-pyrido[4,3-d]pyrimidin (97mg, 0,196mmol) trong CH,Cl, (5ml)
duoc bd sung thém clorua axit tetrahydo-2H-pyran-4-cacbonyl clorua
(36,7mg, 0,235mmol) va trietylamin (0,035ml, 0,254mmol) & nhiét do tir 0-
10°C. Hoén hop phan tng nay dugc khudy & ~3°C trong 30 phut. Hon hop
phén mg dugc b dic trong chan khéng. Tinh ché bing HPLC Gilson pha
dao va trung hoa tiép céc phan doan két hop qua PL-HCO; MP tao ra {(S)-3-
[6-(5-clo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-
4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon (38mg, hiéu suét
41%) dudi dang bot dong khé mau tring. "H NMR (400 MHz, CDCl;-d, 298
K) 6 ppm 1,56-1,68 (m, 2H) 1,86-2,04 (m, 2H) 2,20-2,40 (m, 2H) 2,50-2,72
(m, 1H) 3,05-3,13 (m, 2H) 3,38-4,16 (m, 16H) 5,70-5,78 (m, 1H) 7,42-7,45
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(m, 1H) 7,78-7,81 (m, 1H) 8,61-8,66 (m, 1H). LCMS: [M+H]"=474,2, Rt ®=
1,52 phut.

H

N
yo U
o N 8 /j\l

N
6-(5-Clo-6-metoxy-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin
Tert butyl este cia axit (S)-3-[6-(5-clo-6-metoxy-pyridin-3-yl)-5,6,7,8-

tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic (766,2mg,
1,66mmol) dugc hoa tan trong dung dich TFA/CH,Cl, (1/2) va duoc khqu o
rt trong 1h. Hn hop phéan tmg duge c¢b dic trong chan khéng, can dugc pha
lodng véi CH,Cl,, 16p hitu co duoc rira bing NaOH 1N, sau d6 bang nudc
mudi, dugc lam khé qua Na,SO;, dugc loc va lam bay hoi dé tao ra 6-(5-clo-
6-metoxy-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin. LCMS: [M+H]"=362,1, Rt ®= 1,28 phut.

o ¥
}—o
| N
A" N
J

N

Tert-butyl este cua axit (S)-3-[6-(5-clo-6-metoxy-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic

X-Phos (0,073g, 0,154mmol), Pd,(dba); (0,100g, 0,110mmol), NaOtBu
(0,395g, 4,11mmol) va 5-bromo-3-clo-2-metoxy-pyridin (0,732g, 3,29mmol)
duoc két hop va dugce suc trong dong argon trong 10 phit. Hén hop nay duoc
bé sung thém dung dich chira tert-butyl este cua axit (S)-3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (Chét
trung gian 7) (2,15g, 6,72mmol) trong THF (6ml) & rt va hdn hop phan tmg
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dugc khudy & 90°C trong 3h. Phén tmg duogc 1am ngudi xubng rt, EtOAc
dugc bd sung vao, hdn hop dugc loc qua miéng xelit va dugc ¢ dic trong
chan khong. Tinh ché bing sic ky nhanh trén silica gel (CH,Cl,/MeOH 99/1
dén 95/5) tao ra tert-butyl este cta axit (S)-3-[6-(5-clo-6-metoxy-pyridin-3-
yD)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-
carboxylic dudi dang bot mau vang (0,766g, hiéu suit 60%). LCMS:
[M+H]"=462,1, Rt ®= 1,84 phut

R
N

H,N N\ OQ

F |

; .

Vi du 57: {(S)-3-[6-(6-Amino-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-
metanon |

Dung diéh chura (S)-tert-butyl 3-(6-(6-(bis(tert-butoxycacbonyl)amino)-
5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-
yloxy)pyrolidin-1 (120mg, 0,18mmol) trong CH,Cl, (2,0ml), dugc bd sung
thém TFA (2,0ml) va hén hop nay dwoc dé yén & rt trong 1h. Pugc c6 dic
trong chin khong va dugc rira giai qua hop Isolute® SCX-2, rira giai bang
metanol, sau d6 biang 2M amoni trong metanol. Cac phan doan bazo duogc co
dic trong chan khong dé tao ra 5-[4-((S)-pyrolidin-3-yloxy)-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl]-3-(triflometyl)pyridin-2-yl)amin (61mg, hiéu
suét 90%). 5-[4-((S)-pyrolidin-3-yloxy)-7,8-dihydro-5H-pyrido[4,3-
d]pyrimidin-6-yl]-3-(triflometyl)pyridin-2-yl)amin (30mg, 0,079mmol) duoc
hoa tan trong CH,Cl, (2,0ml) va dugc bd sung lién tuc timg phan
NaHCO;(aq) bdo hoa (2,0ml) vao dung dich khudy manh chta tetrahydro-2H-
pyran-4-cacbonyl clorua (15mg, 0,10mmol) trong CH,Cl, (2,0ml) & rt. Hon
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hop hai pha tao thanh dwgc khudy & rt trong 1h. Pugc pha lodng véi CH,Cl,
(10ml) va 16p hitu co duge tach ra bang cach loc qua 6ng tach pha va duoc co
dic trong chan khéng. Tinh ché bing HPLC Gilson pha dao (Phuong phép A)
va trung hoa tiép cac phan doan két hop bang céch rira giai qua hop Isolute®
SCX-2, rira giai bang metanol, sau d6 bang 2M amoniac trong metanol. Cac
phan doan bazo duge c¢b dic trong chan khéng dé tao ra {(S)-3-[6-(6-amino-
5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon dudi dang bdt mau
vang nhat (19mg, hiéu sudt 50%) "H NMR (400 MHz, CDCl;, 298K) & ppm
1,56-1,72 (m, 2H) 1,87-2,03 (m, 2H) 2,23-2,74 (m, 3H) 3,04-3,14 (m, 2H)
3,48-4,13 (m, 12H) 5,15-5,43 (m, 2H, Ar-NH2) 5,73-5,79 (m, 1H) 7,55-7,64
(m, 1H) 7,93-8,02 (m, 1H) 8,61-8,67 (m, 1H) LCMS: [M+H]+=397,1, Rt ®=
1,32 phat.

(S)-tert-butyl-3-(6-(6-(bis(tert-butoxycacbonyl)amino)-5-(triflometyl)
pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-
carboxylat

Lo thiy tinh dugc bd sung thém tert-butyl este cia axit (8)-3-(5,6,7,8-
Tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic (Chét
trung gian 7) (100mg, 0,312mmol), axit imidodicacbonic, este 2-[5-bromo-3-
(triflometyl)-2-pyridinyl]-1,3-bis(1,1-dimetyletyl) (138mg, 0,312mmol), xesi
cacbonat (203mg, 0,62mmol), tris(dibenzylidenaxeton)dipaladi(0) (29mg,
0,03mmol), X-Phos (51mg, 0,11mmol) va dioxan khan (2ml). Lo nady dugc
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suc bang dong argon trong 15 gidy va dugc day nép. Hon hop duoc gia nhiét
kém theo khudy trong 1h & 110°C va sau d6 dugc khudy & nhiét d6 phong
trong 18h. Pugc dé ngudi va tach gitra CH,Cl, (10ml) va nude (2ml) va loc
hén hop hai pha qua miéng xelit. Lép hiru co duge tach ra bang cach loc qua
bng tach pha va duoc ¢ dic trong chan khong. Tinh ché biang HPLC Gilson
pha dao (Phuong phiap A) & tao ra (S)-tert-butyl 3-(6-(6-(bis(tert-
butoxycacbonyl)amino)-5-(triflometyl)pyridin-3-y1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-carboxylat trifloaxetat
(duéi dang gém mau vang (120mg, hiéu sudt 48%). LCMS: [M+H]+=681,5,
Rt “= 1,49 phut.

OYO
gl

< Br

2-[5-bromo-3-(triflometyl)-2-pyridinyl]-1,3-bis(1,1-dimetyletyl)  este
cua axit imidodicarbonic

5-bromo-3-(triﬂometyl)pyridin—Z-amin (1,72g, 7,14mmol), trietylamin
(0,995ml, 7,14mmol) va 4-dimetylaminoyridin (20mg, 0,164mmol) trong
CH,Cl, (50ml) dugc bd sung thém di-tert-butyl-dicacbonat (3,39¢g,
17,84mmol) va hdn hop tao thanh dwoc khudy & nhiét do phong trong 18h.
DPugc 1am bay hoi dn khé trong chan khong va dugc nghién trong heptan
(25ml) trong 72h. Két tia tao thanh dwoc loc va rira bing heptan (10ml) dé
tao ra axit imidodicacbonic, 2-[5-bromo-3-(triflometyl)-2-pyridinyl]-, 1,3-
bis(1,1-dimetyletyl) este dudi dang chét rin mau be (2,23g, hiéu suét 71%).
'H NMR (400 Mhz, CDCl;, 298K) 1,35 (s, 18H) 8,15 (d, 1H) 8,76 (d, 1H)
LCMS: [M+H]+=441/443,1, Rt = 1,46 phut.

-171-



20904

P
N
|
oY) OLJ
S hory
F N"

Vi du 58: {3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-azetidin-1-yl }-(tetrahydro-pyran-4-yl)-
metanon

Tert-butyl este cua axit 3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-azetidin-1-carboxylic ~ (186mg,
0,312mmol) trong CH,Cl, (2,0ml) dwgc bd sung thém TFA (1,0ml) va hdn
hop dugc khudy & nhiét d6 phong trong 1h. Pugc 1am bay hoi trong chan
khong dé tao ra 4-(azetidin-3-yloxy)-(6-(6-metoxy-5-triflometyl-pyridin-3-
y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin ditrifloaxetat du6i dang gdém
mau nau (110mg). Dung dich khudy manh chira tetrahydro-2H-pyran-4-
cacbonyl clorua (19mg, 0,128mmol) trong CH,Cl, dugc bd sung lién tuc timg
phin NaHCOs(aq) bdo hoa (2,0ml) va dung dich chtra 4-(azetidin-3-yloxy)-
(6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin ditrifloaxetat (60mg, 0,099mmol) trong CH,Cl, (2,0ml) & rt. Hon
hop hai pha tao thanh dugc khudy manh & rt trong 1h. Pugc pha lodng v&i
CHyCl, (10ml), 16p hitu co duge tach, lam khé (MgSO,), dugce c6 dic trong
chan khong va dugc tinh ché bing HPLC Gilson pha ddo (Phuong phéap A) va
trung hoa tiép cac phén két hop bang céch rira giai qua hop Isolute® SCX-2,
rira giai bang metanol, sau d6 bing 2M amoniac trong metanol. Cac phin
bazo dugc cb dic trong chan khéng dé tao ra {3-[6-(6-metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-azetidin-1-
yl}-(tetrahydro-pyran-4-yl)-metanon dudi dang chét rdn mau vang (3,0mg,
hiéu suit 5% budc thir hai) 'H NMR (400 MHz, DMSO-d6, 298K) 8 ppm
1,42-1,67 (m, 4H) 2,90-2,98 (m, 2H) 3,55-3,62 (m, 2H) 3,78-4,32 (m, 13H)
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4,61-4,69 (m, 1H) 5,42-5,49 (m, 1H) 7,86-7,90 (m, 1H) 8,22-8,26 (m, 1H)
8,58-8,62 (s, 1H) LCMS: [M+H]+=494,6, Rt V= 0,98 phut.

N%\OBV
R

Tert-butyl este cua axit 3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-azetidin-1-carboxylic

Lo thly tinh dugc bd sung thém tert-butyl este cua axit 3-(5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-azetidine-1-carboxylic  (110mg,
0,359mmol), 5-bromo-2-metoxy-3-(triflometyl)pyridin (92mg, 0,359mmol),
xesi cacbonat (234mg, 0,718mmol), tris(dibenzylideneaxeton)dipaladi(0)
(33mg, 0,036mmol), X-Phos (58mg, 0,122mmol) va dioxan khan (2,0ml). Lo
nay dugc suc bang dong argon trong 15 gidy va dugc day nip. Hon hop duoc
gia nhiét kém theo khuéy trong 1,5h & 110°C va sau d6 dugc khqu & nhiét do
phong trong 18h. Pugc pha lodng véi CH,Cl, (50ml), duge loc qua miéng
xelit va dugc cb dic trong chan khong. Puge tinh ché bing HPLC Gilson pha
dao (Phuong phap A) dé tao ra trifloaxetat cia tert-butyl este cia axit 3-[6-(6-
metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-azetidine-1-carboxylic duéi dang gébm mau nau

(186mg, higu sudt 87%) LCMS: [M+H]+=482,3, Rt "= 1,56 pht.

N(?LOST
R

Tert-butyl este cua axit 3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-

yloxy)-azetidine-1-axit carboxylic
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Dung dich chira tert-butyl este cua axit 3-(6-benzyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy)-azetidine-1-carboxylic (425mg, 1,07mmol)
trong MeOH (20ml) duge bd sung thém 20% paladi hydroxit trén cacbon
(90mg) sau d6 1a amoni format (473mg, 7,51mmol) va hén hop nay duogc gia
nhiét & hdi luu trong 1h. Hon hop phan tng duoc d& ngudi va duogce loc qua
miéng xelit, rira véi MeOH (20ml) sau d6 1a CH,Cl, (20ml). Dich loc dugc
lam bay hoi trong chan khéng va duoc tinh ché bang sic ky nhanh trén silica
gel bang CH,Cl,/MeOH/0,88 NH,OH, 100/0/0 dén 90/10/1 d tao ra tert-
butyl este cua axit 3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
azetidin-1-carboxylic dudi dang gém mau vang (220mg, hidu suit 67%)

LCMS: [M+H]+=307,3, Rt “= 0,81 phut.

N?LOBv
R

Tert-butyl este cia axit 3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)-azetidin-1-carboxylic

Tert-butyl este cua axit 3-hydroxy-azetidin-1-carboxylic (217mg,
1,25mmol) dugc hoa tan trong argon trong THF (10ml) va NaH (58mg,
1,44mmol) dugc bd sung vao. Huyén phu tao thanh dugc khudy & rt trong
argon trong 15 phut, sau d6 bd sung thém dung dich chita 6-benzyl-4-clo-
5,6,7,8-tetrahydro-pyrido[4,3d]pyrimidin (250mg, 0,963mmol). Hén hop
phan tmg dugc khudy & rt trong 18h, dugce dap bang nudc (20ml) va duoc pha
lodng v6i CH,Cl,. Lép hitu co duge loc qua bng tach pha va dugc cb dic
trong chin khéng. Tinh ché bing sic ky nhanh trén silica gel bang
heptan/CH,Cl,, 50/50 dén 0/100 sau d6 12 EtOAc dé tao ra tert-butyl este clia
axit 3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-azetidin-
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1-carboxylic dudi dang gdm mau vang (425mg, hiéu suit 111%) LCMS:
[M+H]+= 397,4, Rt “= 0,98 phut.

Vi du 59 duge didu ché theo quy trinh chung duge md ta trong so d 2.

b
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Vi du 59: {(5)-3-[6-(2-Metoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon
Budc 4

Hoén hop cula 5-bromo-2-metoxy-pyrimidin‘ (0,218mmol), X-Phos
(28,4mg, 0,060mmol), Pd;(dba); (18,2mg, 0,020mmol) va Cs,CO; (129mg,
0,397mmol) dugc suc bang argon truéc khi bd sung dung dich chira
(tetrahydré-pyran—4-yl)—[(S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin—4-
yloxy)-pyrolidin-1-yl]-metanon trong dioxan (2ml). Hén hop phan tmg duoc
gia nhiét ¢ 120°C trong 1h trong lo kin, dugc 1am ngudi xudng rt va dugc loc
qua hyflo, Pha hitu co d3 thu hoi duoc rira b.’?mg NaHCO; va nudc mudi, duoc
lam khé qua Na,SO,, dugc loc va ¢ dic. Tinh ché bing HPLC Gilson pha
dao diéu ché va trung hoa cac phan két hop bang céach cho qua hop SCX-2
(hop ndy dugc rira bang axetonitril, CH,Cl, va MeOH, sau d6 dung dich chira
NH; trong MeOH 3,5N dugc st dung dé giai phéng san phdm mong doi) tao
ra {(S)-3-[6-(2-metoxy-pyrimidin-5-y1)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon
(18,7mg, hiéu suit 21%) "H NMR (400 MHz, CDCl;-d, 298K) & ppm 1,62-
1,70 (m, 2H) 1,87-2,01 (m, 2H) 2,20-2,41 (m, 2H) 2,49-2,71 (m, 1H) 3,07-
3,19 (m, 2H) 3,37-4,19 (m, 16H) 5,76 (m, 1H) 8,32 (s, 2H) 8,65-8,67 (m, 1H).
LCMS: [M+H]+=441,2, Rt"= 1,12 phat.
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(Tetrahydro-pyran-4-yl)-[(S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
yloxy)-pyrolidin-1-yl]-metanon
Budce 3

Dung dich chia [(S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)-pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon (10,9g,
25,8mmol) dugc hoa tan trong metanol (300ml) va Pd(OH), trén cacbon (2g,
14,24mmol) va amoniac format (3,35g, 51,6mmol) dugc bd sung vao. Hon
hop phéan tmg dugc hdi lvu trong 2h. Phén Umg dugc lam ngudi xudng rt, hdn
hop phan tmg dugc loc va lam bay hoi trong chan khéng cao trong 2h dé tao
ra (tetrahydro-pyran-4-yl)-[(S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-
4-yloxy)-pyrolidin-1-yl]-metanon (8,45g, hiéu suit 95%) dudi dang bot mau
vang nhat. 'H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,44-1,67 (m, 4H)
2,08-2,32 (m, 2H) 2,55-2,83 (m, 3H) 2,96 (t, 2H) 3,22-3,96 (m, 11H) 5,53-
5,68 (m, 1H) 8,49-8,59 (m, 1H). LCMS: [M+H]+= 333,5, Rt= 1,24 phut.

b
Y N\/)N

[(S)-3-(6-Benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon
Budc 2

Dung dich chtra 6-benzyl-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin (420mg, 1,35mmol) trong 4ml CH,Cl, duoc bd sung
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thém tetrahydro-pyran-4-cacbonyl clorua (0,210ml, 1,637mmol) va Et;N
(0,380ml, 2,73mmol). Hén hogp phan tmg dugc khudy & nhiét do phong trong
30 phut sau d6 dugc dap béng H,0, duoc chiét véi CH,Cl,, duoc loc va lam
bay hoi trong chan khéng. Tinh ché bing sic ky nhanh trén silica gel
(CH,Cly/MeOH 95/5) tao ra [(S)-3-(6-benzyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)-pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon
(420mg, hiéu sudt 73%) dudi dang bot mau vang. 'H NMR (400 MHz,
DMSO-d6, 298K) 6 ppm 1,37-1,64 (m, 4H) 1,95-2,29 (m, 2H) 2,56-2,83 (m,
4H) 3,28-3,91 (m,13H) 5,54-5,68 (m, 1H) 7,24-7,36 (m, 5H) 8,54-8,59 (m,
1H). LCMS: [M+H]+= 423,6, Rt"=0,68.

H
N
0\\\\“‘@
N | Y
B
N

6-Benzyl-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin
Budce 1

Dung dich chita tert-butyl este cia axit (S)-3-(6-benzyl-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-carboxylic  (560mg,
1,364mmol) trong 2ml CH,Cl, dugc bd sung thém TFA (1,576ml,
20,46mmol). Hén hop phan tmg dugc khudy & rt trong 1h, dugc c6 dac va sau
d6 dugc rira giai qua hop Isolute SCX-2 (10g) dé loai bé lwong du TFA véi
(i) MeOH (ii) NH3;/MeOH va phan bazo dwoc 1am bay hoi trong chén khong
dé tao ra 6-benzyl-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin (ning suét dinh luong 420mg,) dudi dang gdbm mau vang.
LCMS: [M+H]+=311,2, Rt®=0,11.

Céc vi du 60-62 duge diéu ché bing cach sir dung céc quy trinh tuong
tw nhu cac quy trinh dugc st dung trong vi du 59 bing cach st dung céc

nguyén liéu khéi diu thich hop.
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Vi du o >’G° Rt (phit) | MS:
60 . [M+H]+
N \\Q 1,27
X 0
@N . 460,2
L
Tén: [(S)-3-(6-Quinolin-3-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-

yloxy)-pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon

Phuong phép tinh ché: Phuong phép pha dao A

Duogc diéu ché biang cach sir dung 3-bromo-quinolin

"H NMR (400 MHz, CDCl;-d, 298K) & ppm 1,60-1,72 (m, 3H) 1,89-2,04 (m,
2H) 2,24-2,46 (m, 2H) 2,53-2,73 (m, 1H) 3,08-3,21 (m, 2H) 3,39-3,52 (m,
2H) 3,67-4,11 (m, 8H) 4,20-4,40 (m, 2H) 5,73-5,83 (m, 1H) 7,47-7,62 (m,
3H) 7,73-7,80 (m, 1H) 8,02-8,14 (m, 1H) 8,62-8,68 (m, 1H) 8,86-8,91 (m,
1H).

Vidu o} }@O Rt"” (phut) | MS:
61 N [M+H]+
C|) \§ O‘WO 1,17
R o 508,7
F @
Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-

metanon

Phuong phép tinh ché: Phuong phap pha dao A

Duoc diéu ché bang cach st dung chét trung gian 1

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,50-1,66 (m, 4H) 2,07-2,46
(m, 2H) 2,60-2,80 (m, 1H) 2,88-2,97 (m, 2H) 3,30-3,95 (m, 13H) 4,08-4,23
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(m, 2H) 5,59-5,74 (m, 1H) 7,79-7,85 (m, 1H) 8,16-8,23 (m, 1H) 8,60-8,65 (m,
1H)

Vidy RtV (phat) | MS:
0]
62 >,>V [M-+H]+

2,11

| N
O N \“Q
D o 4942
F = N | N
: J

Tén:  1-{(5)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl1}-3,3-dimetyl-butan-1-on

Phuong phap tinh ché: Phwong phap pha dao A
Pugc diéu ché bing cach st dung buédc 2 cia vi du 59 va 3,3-dimetyl-butyryl

clorua sau d6 1a cac budc 3-4 clia vi dy 59 sir dung chét trung gian 1

"H NMR (400 MHz, CDCl;, 298K) & ppm 1,00-1,12 (m, 9H) 2,13-2,35 (m,
4H) 3,08-3,15 (m, 2H) 3,45-3,93 (m, 6H) 4,02 (s, 3H) 4,03-4,15 (m, 2H)
5,72-5,79 (m, 1H) 7,57-7,62 (m, 1H) 8,03-8,07 (m, 1H) 8,64-8,69 (m, 1H)

Vi du 63 dugc diéu ché theo quy trinh chung dugc mo ta trong so dd 2,

Vi du 63:  1-{(S5)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-propan-1-on
Budc 3
1-[(S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-yl]-
propan-1-on (47,8mg, 0,173mmol), X-Phos (28mg, 0,059mmol) va
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Pd,(dba);.CHCl; (17,90mg, 0,017mmol) dugc két hop va duoc suc bing
argon trong vai phit truéc khi bd sung dioxan di khir khi. 5-Bromo-2-
metoxy-3-triflometyl-pyridin (chit trung gian 1) (54,5mg, 0,213mmol) va
Cs,CO; (113mg, 0,346mmol) sau d6 duge bd sung thém vao hdn hop phan
ng va hdn hop tao thanh dugc suc bing argon va duoc gia nhiét & 150°C
trong 30 phut trong 6ng kin. Hén hop phan tmg duoc dé ngudi xudng rt, duge
loc qua hyflo va dugc lam bay hoi. Tinh ché bang HPLC Gilson pha déo didu
ché va trung hoa tiép cac phan két hop qua PL-HCO; MP tao ra 1-{(S)-3-[6-
(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-propan-1-on (26mg, hiéu suit 33%) 'H
NMR (400 MHz, DMSO-d6, 298K) & ppm 0,94-1,00 (m, 3H) 2,05-2,17 (m,
4H) 2,95-3,0 (m, 2H) 3,45-3,97 (m, 9H) 4,07-4,11(m, 2H) 5,58-5,72 (m,1H)
7,81-7,86 (m, 1H) 8,18-8,23 (m, 1H) 8,62 (s, 1H). MS: [M+H]+= 4522, Rt
= 1,74 pht.

HN NN

1-[(S)-3-(5,6,7,8-Tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-
yl]-propan-1-on
Budce 2

Pd(OH), (150mg, 1,070mmol) dugc cho vao binh thét ¢ tron va dugc
suc trong argon trong 5 phut. Dung dich chira 1-[(S)-3-(6-benzyl-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-yl]-propan-1-on
(560mg, 1,528mmol) trong 22ml MeOH dugc bd sung vao, sau do la amoniac
format (482mg, 7,64mmol). Hon hgp phan tmg dugc khudy trong hdi luu
(70°C) trong 2h. Hdn hgp nay dugc loc qua miéng xelit va duge lam kho
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trong chan khong dé& tao ra 1-[(S)-3-(5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)-pyrolidin-1-yl]-propan-1-on. Khong cén tinh ché thém
(m= 420mg, hiéu sut dinh lugng). MS: [M+H]+=277,5 Rt ©= 0,71 phut.

1-[(S)-3-(6-Benzyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-yl]-propan-1-on
Budce 1

Dung dich chira 1-((S)-3-hydroxy-pyrolidin-1-yl)-propan-1-on (chét
trung gian 2) (358mg, 2,503mmol) trong Sml THF duoc bd sung thém NaH
(108mg, 2,70mmol) trong Ar. Hon hop niy dwoc khudy & rt trong 15 pht,
sau d6 6-benzyl-4-clo-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (500mg,
1,925mmol) va Sml THF duoc bd sung vao va duge khudy 6 rt trong Sh. Phan
mg duogc dap bing H,O va duge chibt bing etylaxetat, 16p hitu co duge rira
bang nudc mubi, dwoc lam khod qua MgSO,, dugc loc va lam bay hoi dén kho.
Cin dugc tinh ché bang séc ky nhanh bing cach st dung h¢ Isco Companion
(12g Si0,) CH,Cl,/MeOH(95/5). Cac phan di thu gom duge két hop, duoc
1am bay hoi va lam khé trong chan khéng cao dé tao ra 1-[(S)-3-(6-benzyl-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-pyrolidin-1-yl]-propan-1-
on. (m= 560mg, hidu suat 78%) MS: [M+H]+=367,6, Rt = 0,64 phut.

Vi du 64 duoc diéﬁ ché bang cach st dung céc quy trinh tuong tu nhu
céc quy trinh dugc sir dung trong vi du 63 bang cach sir dung cac nguyén liéu
khéi dau thich hop.

-181-



20904

Vi du 64 Rt" (phit) | MS: [M+H]+
C
| Q 1,46 409,2
NG o
N X | N | \//T
N
Tén: 2-Metoxy-5-[4-((S)-1-propionyl-pyrolidin-3-yloxy)-7,8-dihydro-5H-

pyrido[4,3-d]pyrimidin-6-yl]-nicotinonitril

Phuong phép tinh ché: Phuong phép pha dao A
Pugc didu ché béng cach sir dung budc 3 cia vi du 59 va 5-bromo-2-

metoxynicotinonitril

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 0,95-1,02 (m, 3H) 2,10-2,35 (m,
5H) 2,89-2,98 (m, 2H) 3,40-3,90 (m, 5H) 3,93 (s, 3H) 4,16 (s, 2H) 5,58-5,71 (m,
1H) 8,08-8,10 (m, 1H) 8,24-8,28 (m, 1H) 8,61 (m, 1H).

D
oW

Vi du 65: 6—(6-Metoxy-5-triﬂornetyl-pyfidin-3-yl)—4-((S)—1-pyridin-2-y1-
pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin '

Lo thily tinh dwoc bd sung thém 6-(6-metoxy-5-triflometyl-pyridin-3-
yD)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin
dihydroclorua (duoc didu ché bang cach st dung budc 1 cia vi du 91 tir chét
trung gian 13) (75mg, 0,16mmol), 2-bromopyridin (1ml, 10,25mmol) va N,N-
diisopropyletylamin (0,14ml, 0,80mmol). Lo dugc ddy nip va hdn hop duoc
gia nhiét trong vi séng & 160°C trong 20 phat. Tinh ché bing HPLC Gilson
pha dio (Phuong phap A) va trung hoa tiép cac phin két hop qua PL-HCO;
MP dé tao ra 6-(6-metoxy-5-triflometyl-pyridin-3-yl)-4-((S)-1-pyridin-2-yl-
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pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin duéi dang chét
rén mau nau sang (19mg, hiéu sudt 25%) 'H NMR (400 MHz, DMSO-dé,
298K) 6 ppm 2,24 — 2,44 (m, 2 H) 2,92 (t, 2 H) 3,47 — 3,69 (m, 5 H) 3,77-
3,85 (m, 1H) 3,88 — 3,93 (m, 3 H) 4,12 - 17 (m, 2 H) 5,73 - 5,81 (m, 1 H)
6,40 — 6,52 (d, 1 H) 6,56 — 6,58 (m, 1 H) 7,43 — 7,54 (m, 1 H) 7,77 — 7,84 (m,
1 H) 8,02 — 8,09 (m, 1 H) 8,13 — 8,20 (m, 1 H) 8,61 — 8,66 (m, 1 H) LCMS:
[M+H]+=473,0, Rt )= 0,85 phut.

Vi du 66: 6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-4-((S)-1-pyrimidin-2-yl-
pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin

Lo thuy tinh dugc bd sung thém 6-(6-metoxy-5-triflometyl-pyridin-3-
yD-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin
dihydroclorua (dugc didu ché bang céach st dung budc 1 ciia vi du 91 tir chét
trung gian 13) (75mg, 0,16mmol), 2-bromopyrimidin (55mg, 0,342mmol) va
N,N-diisopropyletylamin (0,15ml, 0,85mmol). Lo dugc ddy nip va hdn hop
dugc gia nhiét trong vi séng ¢ 160°C trong 20 phut. Tinh ché bang HPLC
Gilson pha dao (Phuong phap A) va trung hoa tiép cac phan két hop qua PL-
HCO; MP & tao ra 6-(6-metoxy-5-triflometyl-pyridin-3-yl)-4-((S)-1-
pyrimidin-2-yl-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin
dudi dang chat rin mau nau (17mg, hiéu sudt 21%) 'H NMR (400 MHz,
DMSO-d6, 298K)) éppm 2,23 — 2,43 (m, 2 H) 2,85 — 2,99 (t, 2 H) 3,22 — 3,94
(m, 9 H) 4,08 — 4,27 (m, 2 H) 5,70 - 5,80 (m, 1 H) 6,56 — 6,66 (t, 1 H) 7,76 —
7,87 (m, 1 H) 8,12 - 8,27 (m, 1 H) 8,28 — 8,42 (m, 2 H) 8,59 — 8,68 (m, 1 H)
LCMS: [M+H]+=474,2, Rt ¥= 1,91 phut.
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Vi du 67 duoc diéu ché theo quy trinh chung dwoc mo t trong so db 4

O\}J
| ¥
O /N HN W
F A AN |
N | \)N
F N

Vi du  67:  1-{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl } -propan-1-on
Dung dich chra tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino]-pyrolidin-1- carboxylic (cht trung gian 24) (13,4g, 27,1mmol)
trong CH,Cl, (100ml), duoc bd sung thém TFA (41,8ml) va hén hop nay
duoc khqu ¢ 1t trong 1h. Pugc c¢6 dédc trong chan khong va dugc tach gitta
NaOH 2M (aq) (300ml) va CH,Cl, (200ml). Pha hitu co dugc tich va pha
nuée duge chiét bang CH,Cl, (2 x 200ml). Céc pha hitu co dugc két hop, lam
kho (MgSO,) va dugc lam bay hoi trong chan khong dé tao ra bot mau nau.
Bot nay dugc hoa tan trong CH,Cl, (50ml) va bd sung lién tuc timg phén
NaHCO;(aq) bdo hoa (50ml) vao dung dich dang khudy manh chira propionyl
clorua (2,63g, 28,5mmol) trong CH,Cl, (50ml) & rt. Hon hop hai pha tao
thanh nay duoc khuéy ¢ rt trong 1h. Propionyl clorua (0,566g, 6,12mmol)
duoc bd sung thém va tiép tuc khudy manh trong 20 phut. Lép hitu co duoc
tach ra va 16p nudc duge chiét bing CH,Cl, (100ml). Cac 16p hitu co dugce
két hop, lam khé (MgSO,) va duge ¢6 dic trong chan khong dé tao ra gdbm
mau ndu. Gom nay dugc khudy trong EtOAc (100ml) va chit rin tao thanh
dugc loc ra (9,4g). Cac dung dich gbc duoc cb dic trong chan khong va dugc
tinh ché bing sic ky cot qua Biotage® amino silica gel rira giai bing
EtOAc/MeOH, 100/0 dén 90/10 dé tao ra bot mau vang, bot nay sau d6 dugc
khudy trong EtOAc (20ml) va chét rén tao thanh duge loc (870mg). Ca hai 16
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chét rin dugc két hop va dugce khudy trong EtOAc héi luu (50ml) trong 1h.
Loc d& thu duoc 1-{(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl }-propan-1-on
duéi dang chat rin khong mau (9,42g, hiéu sudt 76%). "H NMR (400 MHz,
DMSO-d6, 298K) 6 ppm 0,95-1,05 (m, 3H) 1,87-2,32 (m, 4H) 2,77-2,86 (m,
2H) 3,25-3,88 (m, 6H) 3,93 (s, 3H) 3,98 (s, 2H) 4,55-4,80 (m, 1H) 6,70-6,80
(m, 1H, N-H) 7,86-7,92 (m, 1H) 8,27-8,33 (m, 1H) 8,33-8,37 (m, 1H) LCMS:
[M+H]+=451,0, Rt ®= 1,49 phut.
Quy trinh tdng hop khéc cho vi du 67

Dung dich chira tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino]-pyrolidin-1- carboxylic (chit trung gian 24) (29,04¢g, 58,73mmol)
trong 2-Me-THF (100ml) duoc nhoé giot vao dung dich nuéc HC1 (150ml,
31%) trong 15 phut. Hon hgp phan ung dugc tich gitta nudce (300ml) va
isopropyl axetat (100ml) va pha hitu co phia trén dugc loai bd. Pha nudc duoc
tach gitta 25% NaOH (aq) (200g) va 2-Me-THF (200ml), va pha hitu co duoc
thu gom va lam khé. Trietylamin (16,32ml, 117,48mmol) duoc bd sung vao
pha hitu co sau d6 nho giot propionyl clorua (6,0g, 64,6mmol) & 0°C. Hon
hop tao thanh nay dugc khudy & 0°C trong 1h. Hon hop phan tmg duoc rira
béng nudce (110ml) va pha hifu co tao thanh dugc c6 déc trong chan khong dé
tao ra gdm mau nau. Cin dugc két tinh lai bang isopropanol va ete metyl tert-
butyl dé tao ra 1-{(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl }-propan-1-on
dudi dang chét rin khong mau (17,2g, hiéu sudt 65%).
Két tinh vi du 67 bing cach gia nhiét trong axetonitril/nudc

2,0g vi du 67 (4,440mol) dugc hoa tan trong 10ml axetonitril va 0,5ml
nuéc & 75°C. Dung dich ndy dwoc d& ngudi xudng rt trong 30 phut tao ra
huyén phi. Hn hop nay dugc khudy trong 16h & rt. Cac tinh th8 dugc thu

gom bing cach loc. Banh loc duoc rira 2 1in bing 1ml axetonitril va sau d6
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duoc lam kho trong 16h & 24°C va chin khong ca. 10 mbar. Phén tich so bd
vé nguyén liéu nay thé hién dang khan.
Danh muyc céc pic cé ¥ nghia nhit tir mu nhidu xa bdt tia X cua

dang khan vi du 67 phuong phap X1):

2-Theta theo deg | Cuong do theo %
7,9 31
9,6 88
11,5 29
13,4 8
15,2 7
15,9 100
16,8 57
17,6 9
18,7 20
20,0 8
20,6 40
22,0 32
22,4 53
22,7 26
23,4 17
23,9 23
24,5 41
25,1 20
25,8 13
26,7 31

Piéu ché mudi phosphat cta vi du 67
2,0g vi du 67 (4,440mol) dugc hoa tan trong 10ml axetonitril va 0,5ml
nudc ¢ 75°C. 512mg axit ortho-phosphoric 85% (4,440mol) dugc bd sung
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vao & 70°C. Su két tinh xay ra nhanh & 70°C. Huyén phu duoc dé ngudi
xudng rt trong 30 phut. Huyén phti nay dugc pha lo@ng véi 10ml axetonitril
va duoc khudy trong 16h & rt. Céc tinh thd duoc thu gom bang cach loc. Banh
loc duoc rira 3 lan béng Iml axetonitril va sau d6 dugc lam kho trong 16h &
24°C va chén khong ca. 10mbar. Phan tich so bd v& mudi phosphat thé hién
dang 1:1 (khan).

Danh muc céc pic c¢6 y nghia nhit tir miu nhifu xa bdt tia X ciia mubi

phosphat vi du 67 (Phuong phap X1):

2-Theta theo deg Cuong do theo %
5,2 51
9,8 56
10,3 19
11,6 100
14,9 14
15,5 48
15,9 11
16,6 65
19,5 54
20,7 62
21,5 10
22,1 21
23,3 57
25,8 18
26,4 29
27,2 20
28,2 13

biéu ché muoi hydroclorua cia vi du 67
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2,0g vi du 67 (4,440mol) dugc hoa tan trong 20ml axetonitril va 1,0ml
nudc & 70°C. 459mg axit hydrocloric 37% (4,440mol) dugc bd sung vao &
70°C. Su két tinh xay ra nhanh & 70°C. Huyén phu nay duoc dé ngudi xudng
rt trong 30 phut va duogc khudy trong 16h & rt. Céc tinh thé duogc thu gom
bang céach loc. Banh loc duoc rira 3 1in bing 1ml axetonitril va sau d6 lam
kho trong 16h & 24°C va chan khong ca. 10mbar. Phan tich so bd vé mudi
HCl thé hién dang 1:1 (khan).

Danh myc céc pic ¢6 ¥ nghia nhét tir mau nhidu xa bot tia X coa

mubi hydroclorua vi du 67 (Phuong phéap X1):

2-Theta theo deg Cuodng do theo %
5,6 100
11,0 18
11,3 42
11,8 12
14,7 33
17,1 13
18,7 19
19,4 29
22,0 23
22,6 28
23,1 50
23,7 28
24,9 29
25,5 15

Diéu ché mudi hippurat cia vi dy 67

0,4g vi du 67 (0,888mmol) dugc hoa tan trong 8ml axetonitril va 0,2ml
nude & 70°C. 167mg axit hippuric (0,888mmol) dugc bd sung vao & 70°C.
Dung dich nay dugc dé ngudi xudng rt trong 30 phut. Sy két tinh xay ra &
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40°C. Huyén phu nay duoc khudy trong 16h & rt. Céc tinh thé dugc thu gom
bz‘?lng cach loc. Banh loc duge rira 3 1an b%mg Iml axetonitril va sau d6 duogc
lam kho trong 16h & 50°C va chan khong ca. 10 mbar

Danh muc cic pic c¢6 ¥ nghia nhét tir mau nhiéu xa bot tia X mudi

hippurat vi du 67 (Phuong phap X1):

2-Theta theo deg Cuong d6 theo %
52 76
7,5 100
10,3 60
10,9 63
11,8 9
13,1 16
16,1 44
16,7 26
17,7 49
18,4 38
21,2 49
23,2 74
24,2 67
26,2 28

Céc vi du 68-69 dugc diéu ché bing cach sir dung céc quy trinh tuong ty nhu
cac quy trinh dugc sir dung trong vi du 67 bang céach sir dung céc nguyén liéu
khéi dau thich hop.
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Vi du 68 0 %o Rt MS:
[M+H]+

N (phut)
S LD

N HN
F R I =
NN 126 |507,2

Tén:  {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl}-(tetrahydro-pyran-4-

yl)-metanon

Phuong phép tinh ché: phuong phap HPLC pha dao phuong phéap A

Pugc didu ché bing céach sit dung tetrahydro-pyran-4-cacbonyl clorua

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,48-1,67 (m, 4H) 1,88-2,35
(m, 2H) 2,59-2,87 (m, 3H) 3,26-4,03 (m, 15H) 4,56-4,83 (m, 1H) 6,82-6,92
(m, 1H, N-H) 7,86-7,90 (m, 1H) 8,26--8,32 (m, 1H) 8,37-8,42 (m, 1H)

Vi du 69 0 %o RtY MS:
N (phat) | [M+H]+
|
Z N
N7 Ny N 1,06 464,2
=

Tén: 2-Metoxy-5-{4-[(S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-
ylamino]-7,8-dihydro-5SH-pyrido[4,3-d]pyrimidin-6-y1}-nicotinonitril

Phuong phap tinh ché: phwong phap HPLC pha d4do phuong phap A
Pugc diéu ché bang céch st dung chét trung gian 25 va tetrahydro-pyran-

4-cacbonyl clorua

"H NMR (400 MHz, MeOH-d4, 298K) 5 ppm 1,59-1,86 (m, 4H) 2,07-2,47
(m, 2H) 2,75-2,98 (m, 3H) 3,44-4,13 (m, 15H) 4,64-5,24 (m, 1H, dugc che
gidu tin hiéu bang pic nuéc) 7,94-7,99 (m, 1H) 8,20-8,26 (m, 1H) 8,33-8,39
(m, 1H)
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o\>/CN _<
| /:N) ’
F\F(;JT\I\IJ\ HN ™
89y
N

Vi du 70: 1-(4-{(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetra
hydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-cacbonyl } -piperidin-1-
yl)-etanon

Tert-butyl este cia axit (S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-carboxylic
(chét trung gian 24) (160mg, 0,32mmol) dugc hoa tan trong CH,Cl, (2,0ml)
va TFA (1,0ml) duogc bd sung vao. Hon hop tao thanh duoc khqu O nhiét do
- phong trong 1h, sau d6 dugc lam bay hoi trong chan khong dé tao ra [6-(6-
metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yl]-(S)-pyrolidin-3-yl-amin ditrifloaxetat duéi dang gém mau
nau (160mg), hop chét nay duogc st dung ma khong tinh ché thém. [6-(6-
metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yl]-(S)-pyrolidin-3-yl-amin ditrifloaxetat (40mg, 0,06mmol)
dugc bd sung thém axit 1-axetylpiperidine-4- carboxylic (12mg, 0,07mmol)),
N,N-diisopropyletylamin (0,05ml, 0,26mmol), CH,Cl, (3,0ml) va sau d6 la
HBTU (29mg, 0,08mmol). Hén hgp ndy duoc khudy & nhiét do phong trong
18h va sau d6 duogc tach gitta CH,Cl, (10ml) va nuée (Sml). Pha hitu co duoc
loc qua 6ng tach pha va dugc lam bay hoi trong chan khéong. Tinh ché bing
HPLC Gilson pha dao (Phwong phép A) va trung hoa tiép cac phin két hop
bang cach rira giai qua hop Isolute® SCX-2, rira giai bang metanol, sau d6
bing amoniac 2M trong metanol. Cac phan bazo duoc cd dic trong chén
khong dé tao ra 1-(4-{(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-cacbonyl}-

piperidin-1-yl)-etanon duéi dang chét rin mau vang nhat (19mg, hiéu suit
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50% dbi véi bude the 2) 'H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,20-
1,70 (m, 4H) 1,79-2,35 (m, SH) 2,53-2,85 (m, 4H) 3,04-3,14 (m, 1H) 3,35-
4,79 (m, 14H) 6,80-6,87 (m, 1H, N-H) 7,87-7,91 (m, 1H) 8,26-8,31 (m, 1H)
8,35-8,41 (m, 1H) LCMS: [M+H]J+=548,2, Rt "= 1,22 phut.

Céc vi du 71-80 duoc diéu ché bing cach sir dung cac quy trinh tuong
tu nhur cdc quy trinh dugc sir dung trong vi du 70 bing cach sir dung cac

nguyén liéu khéi dau thich hop

Vidu 71 0 @ RtV | MS:
hat) | [M+H]+
| @ (phat) | [M+H]
l:O ' N\ HN
F N N 1,40 535,3
: P

Tén: (2,2-Dimetyl-tetrahydro-pyran-4-yl)-{(S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-

ylamino]-pyrolidin-1-yl}-metanon

‘| Phuong phép tinh ché: HPLC pha déo phuong phap A
Dugc didu ché bing cach sit dung axit 2,2-dimetyl-tetrahydro-pyran-4-

carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,05-1,20 (m, 6H) 1,30-1,58
(m, 4H) 1,86-2,35 (m, 2H) 2,70-2,90 (m, 3H) 3,34-4,03 (m, 13H) 4,55-4,80
(m, 1H) 6,67-6,76 (m, 1H, N-H) 7,86-7,89 (m, 1H) 8,26-8,31 (m, 1H) 8,32-
8,37 (m, 1H)

Vidu 72 ow Rt MS:
' [N) NN (phtt) | [M+H]+
E\)jT\Nj\ HN
F Ny Y 1,22 |490,1
. L7
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Tén:

pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl}-oxazol-5-yl-metanon

{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

Phuong phép tinh ché: Phuong phap HPLC pha dao A

Puoc diéu ché bang cach sir dung axit oxazol-5 -carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,89-2,39 (m, 2H) 2,78-2,86
(m, 2H) 3,50-4,20 (m, 11H) 4,65-4,84 (m, 1H) 6,75-6,83 (m, 1H, N-H)
7,75-7,83 (m, 1H) 7,86-7,92 (m, 1H) 8,26-8,32 (m, 1H) 8,35-8,38 (m, 1H)

8,55-8,60 (m, 1H)

Vi du 73 o@‘o Rt (phit) | MS: [M+H]+
AN
N
- s ) 1,38 (Chét |535,2
NN N : , :
L N IN/J" dong phan |(Chat dong
O@----o 1) phén 1)
Viduy 74 N A
5 Ng HN\«[) 1,48 535,2
A NN (Chit dbng | (Chat ddng
] N/) phan 2) phén 2)
Cis/trans
khong dugc
chi dinh

Tén: ((S)-3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido

[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)((1R,4R)-4-metoxyxyclohexyl)

metanon

((S)-3-(6-(6-metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydropyrido[4,3-

d]pyrimidin-4-ylamino)pyrolidin-1-yl)((1R,4S)-4-metoxyxyclohexyl)metanon

Phuong phap tinh ché: HPLC pha dao phuong phap A

Pugc didu ché bang cach sir dung 4-metoxy-xyclohexaneaxit carboxylic (hdn
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hop cis/trans)

'H NMR (P6ng phén 1 cis/trans khong dugc chi dinh) (400 MHz, DMSO-d6,
298K) & ppm 1,04-1,47 (m, 4H) 1,64-2,45 (m, 7H) 2,77-2,86 (m, 2H) 3,00-3,77
(m, 10H) 3,87-4,03 (m, 5H) 4,53-4,80 (m, 1H) 6,67-6,78 (m, 1H, N-H) 7,85-
7,91 (m, 1H) 8,26-8,32 (m, 1H) 8,33-8,38 (m, 1H)

'H NMR (Ddng phén 2 cis/trans khéng dugc chi dinh) (400 MHz, DMSO-d6,
298K) & ppm 1,32-1,48 (m, 4H) 1,55-2,50 (m, 7H) 2,78-2,84 (m, 2H) 3,01-3,77
(m, 10H) 3,87-4,03 (m, 5H) 4,53-4,80 (m, 1H) 6,67-6,78 (m, 1H, N-H) 7,85-
7,91 (m, 1H) 8,26-8,32 (m, 1H) 8,33-8,38 (m, 1H)

Vi du 75 Rt MS:
(phat) [M+H]+
L EN) 1,18 521,2
i %l;\ HN' (bong | (Pong
Vidu 76 N j“ phan 1) |phén 1)
F NP
| N 1,29 521,2
FO ! AN HN“‘Q (Déng | (Ddng
PNy N phan2) |phén 2)
F P
N
Cis/trans
khong
duoc chi
dinh

Tén: ((1S,4R)-4-hydroxyxyclohexyl)((S)-3-(6-(6-metoxy-5-(triflometyl)
pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)
pyrolidin-1-yl)metanon

((1R,4S)-4-hydroxyxyclohexyl)((S)-3-(6-(6-metoxy-5-(triflometyl)pyridin-

-194-




20904

3-y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-

yl)metanon

Phuong phap tinh ché: HPLC pha dao phuong phép A
Pugc diéu ché bang cach st dung 4-hydroxy-xyclohexaneaxit carboxylic

(hén hop ciia ddng phan cis/trans)

"H NMR (Péng phan 1 cis/trans khong dugc chi dinh) (400 MHz, DMSO-
d6, 298K) & ppm 1,06-1,44 (m, 4H) 1,57-2,86 (m, 9H) 3,01-3,76 (m, 7H)
3,88-4,03 (m, 5H) 4,50-4,78 (m, 2H) 6,68-6,78 (m, 1H, N-H) 7,86-7,91 (m,
1H) 8,26-8,32 (m, 1H) 8,33-8,39 (m, 1H) |
1H NMR (Pdng phan 1 cis/trans khong duoc chi dinh) (400 MHz, DMSO-
d6, 298K) & ppm 1,28-1,52 (m, 4H) 1,59-2,85 (m, 9H) 3,03-3,83 (m, 8H)
3,88-4,03 (m, 5H) 4,55-4,79 (m, 1H) 6,68-6,77 (m, 1H, N-H) 7,85-7,91 (m,
1H) 8,26-8,32 (m, 1H) 8,33-8,39 (m, 1H)

Vidu 77 ~ RO | MS:

OM\N
J (phat) | [M+H]+
N
| [
0. N
ll HN 0.80 |4492
Z> N |\N

7

Tén:{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-y1}-(1-metyl- 1H-imidazol-

4-yl)-metanon

Phuong phép tinh ché: HPLC pha déo phuong phap A
Pugc didu ché béang cach sir dung chét trung gian 20 va axit 1-metyl-1H-

imidazol-4-carboxylic

"H NMR (400 MHz, MeOH-d4, 298K) & ppm 2,07-2,44 (m, 5H) 2,86-2,95
(m, 2H) 3,44-4,43 (m, 14H) 4,77-4,87 (m, 1H) 7,44-7,48 (m, 1H) 7,60-7,70
(m, 2H) 7,72-7,79 m, 1H) 8,32-8,41 (m, 1H)
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Vi du 78 N Rt MS:
N

N (phat) | [M+H]J+
I
N [
=

N 0,99 436,2
Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido
[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl}-oxazol-5-yl-metanon

Phuong phép tinh ché: Phuong phap HPLC pha dao A
Pugc diéu ché bing cach st dung chit trung gian 20 va axit oxazol-5-

carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,95-2,35 (m, 5H) 2,74-2,83
(m, 2H) 3,35-4,20 (m, 11H) 4,62-4,83 (m, 1H) 6,73-6,81 (m, 1H) 7,44-7,49
(m, 1H) 7,75-7,85 (m, 2H) 8,33-8,38 (m, 1H) 8,54-8,59 (m, 1H)

Vidu 79 o N= RtV MS:

| [,\zfﬁ\/o (pht) | [M+H]+
A\ ' 1,01 | 4362

=

Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7 8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl }-oxazol-4-yl-metanon

Phuong phép tinh ché: HPLC pha dao phwong phap A
Pugc diéu ché bing céach sit dung chit trung gian 20 va axit oxazol-4-

carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,93-2,35 (m, 5H) 2,75-2,82
(m, 2H) 3,38-4,27 (m, 11H) 4,61-4,78 (m, 1H) 6,74-6,80 (m, 1H) 7,45-7,49
(m, 1H) 7,78-7,84 (m, 1H) 8,32-8,37 (m, 1H) 8,47-8,53 (m, 1H) 8,61-8,66
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(m, 1H)

Vi du 80 0 5 RtV MS:
| [Ni@ (phat) | [M+H]+
AN | SN 1,18 4813

=

Tén: (2,2-Dimetyl-tetrahydro-pyran-4-yl)-{(S)-3-[6-(6-metoxy-5-metyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-

pyrolidin-1-yl}-metanon

Phuong phép tinh ché: Phuong phap HPLC pha dao A
Pugc diéu ché bang céch sir dung chit trung gian 20 va axit 2,2-dimetyl-

tetrahydro-pyran-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,05-1,22 (m, 6H) 1,30-1,58
(m, 4H) 1,90-2,29 (m, 5H) 2,75-2,85 (m, 3H) 3,35-3,77 (m, 7H) 3,82 (s,
3H) 3,87-3,97 (m, 3H) 4,54-4,79 (m, 1H) 6,66-6,75 (m, 1H) 7,47 (d, 1H)
7,81 (d, 1H) 8,35 (d, 1H)

o,/

' 9

Z | N /)N
N
Vi du 81: 1-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl}-propan-1-on

Dung dich chuta trifloaxetat cla tert-butyl este ciia axit (S)-3-[6-(6-
metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-

-197-



20904

ylamino]-pyrolidin-1-carboxylic (chét trung gian 20) (60mg, 0,1 1mmol) trong
CH,Cl, (2,0ml), duoc bd sung thém TFA (2,0ml) va hdn hop dugc khudy & rt
trong 1h. Pugc c6 dic trong chan khoéng dé tao ra [6-(6-metoxy-5-
metylpyridin-3 -yl)—5,.6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yl)]-(S)-
pyrolidin-3-yl)amin ditrifloaxetat (60mg). [6-(6-Metoxy-5-metyl-pyridin-3-
y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-y1]-(S)-pyrolidin-3-yl)amin
ditrifloaxetat (30mg, 0,053mmol) dugc hoa tan trong CH,Cl, (2,0ml) va dugc
b sung lién tuc timg phan bing NaHCO; bdo hoa (aq) (2,0ml) vao dung dich
dang khudy manh chira propionyl clorua (7mg, 0,07mmol) trong CH,Cl,
(2,0ml) & rt. Hon hop hai pha tao thanh dugc khudy & rt trong 45 phit. Pugc
pha lodng v6i CH,Cl, (10ml) va NaHCOj;(aq) bdo hoa (2,0ml). Lép hiru co
dugc tach ra bing cach loc qua dng tach pha va dugc cb dic trong chan
khong. Tinh ché bing HPLC Gilson pha dédo (Phuong phép A) va trung hoa
tiép cac phan két hop bing cach rira gidi qua hop Isolute® SCX-2, rira giai
biang metanol, sau d6 béng amoni 2M trong metanol. Céc phin bazo dugc cd
ddc trong chan khong tao ra 1-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido [4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl}-
propan-1-on dudi dang bot khong mau (7mg, hiéu suat 21%) 'H NMR (400
MHz, MeOH-d4, 298K) & ppm 1,20-1,28 (m, 3H) 2,04-2,44 (m, 7H) 2,88-
2,94 (m, 2H) 3,48-4,04 (m, 11H) 4,73-4,88 (m, 1H) 7,44-7,48 (m, 1H) 7,73-
7,77 (m, 1H) 8,34-8,38 (m, 1H) LCMS: [M+H]+=397,1, Rt ®= 1,32 phi.
Céc vi du 82-83 dugc diéu ché bing cach sir dung céc quy trinh tuwong
tw nhu cic quy trinh dugc sir dung trong vi du 81 béng cach sir dung cac

nguyén liéu khéi dau thich hop.
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Vi du 82 0 >\’@O Rt MS:
| N (phut) | [M+H]+
o NPy a 1,13 4732

>

Tén: {(S)-3-[6-(5-Clo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido
[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-

metanon

Phuong phép tinh ché: HPLC pha dao phwong phap A
Pugc didu ché bing cach st dung chit trung gian 21 va tetrahydro-pyran-

4-cacbonyl clorua

"H NMR (400 MHz, MeOH-d4, 298K) & ppm 1,58-1,87 (m, 4H) 2,04-2,45
(m, 2H) 2,73-2,96 (m, 3H) 3,39-4,14 (m, 15H) 4,71-4,90 (m, 1H) 7,67-7,74
(m, 1H) 7,88-7,93 (m, 1H) 8,34-8,39 (m, 1H)

Vidu 83 0 @O Rt MS:
hut M+H}+
| [N) (phat) | [ ]
Z N SN 0,86 453.6
L
N

Tén: {(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido
[4,3-d]pyrimidin-4-ylamino]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-

metanon

Phuong phép tinh ché: HPLC pha dao phuong phép A sau d6 13 phuong
phép C
Pugc didu ché bing cach st dung chét trung gian 20 va tetrahydro-pyran-

4-cacbonyl clorua
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"H NMR (400 MHz, MeOD-d6, 298K) & ppm 1,57-1,88 (m, 4H) 2,04-2,45
(m, 5H) 2,73-2,96 (m, 3H) 3,37-4,12 (m, 15H) 4,73-4,88 (m, 1H) 7,45-7,48
(m, 1H) 7,73-7,77 (m, 1H) 8,36-8,39 (m, 1H)

p
N
_N HNVC S

~N

N
L

N

Vi du 84: (Tetrahydro-pyran-4-yl)-{(S)-3-{6-(5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl }-metanon
6-(5-(triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydropyrido[4,3-d]

pyrimidin-4-ol (chét trung gian 19) (59mg) trong axetonitril (1,0ml) duoc bd
sung thém BOP (114mg, 0,258mmol) va DBU (0,060ml, 0,398mmol). Dung
dich tao thanh dwoc dé yén & RT trong 1 pht, sau d6 bd sung thém [(S)-3-
amino-pyrolidin-1-yl-(tetrahydro-pyran-4-yl)-metanon (chdt trung gian 5)
(79mg, 0,398mmol) trong axetonitril (1,0ml) va gia nhiét hdn hop nay & 85°C
trong 25h. Hdn hop phan tmg duoc 1am bay hoi trong chan khéng va duogc
tinh ché bing HPLC Gilson pha do va trung hoa tiép phan két hop bing cach
rira giai qua hop Isolute® SCX-2, rira giai bing metanol, sau d6 béng amoniac
2M trong metanol. Céc phan bazo dugc co dic trong chin khong tao ra hop
chit d& muc dang tho duogc tinh ché thém b%mg séc ky nhanh trén silica gel
bang EtOAc/MeOH 100/0 dén 80/20 dé tao ra (tetrahydro-pyran-4-yl)-{(S)-3-
{6-(5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-

ylamino)pyrolidin-1-yl}-metanon (19mg, hidu suit 6%) dudi dang chit rin
khéng mau. 'H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,47-1,69 (m, 4H)
1,83-2,37 (m, 2H) 2,58-2,89 (m, 3H) 3,23-4,20 (m, 12H) 4,56-4,82 (m, 1H)
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6,75-6,89 (m, 1H, N-H) 7,68-7,79 (m, 1H) 8,28--8,42 (m, 2H) 8,74-8,83 (m,
1H), LCMS: [M+H]+=477,6, Rt "= 0,84 phut.

@) /N
>’N\JN—
N
|
FO /N | O\‘Q
F N)

Vi du 85: {(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(4-metyl-piperazin-1-yl)-
metanon

Dung dich chira 6-(6-metoxy-5-triflometyl-pyridin-3-y1)-4-((S)-
pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (duoc diéu ché
bang cach sir dung buéc 1, vi du 91 tir chit trung gian 13) (23,0mg,
0,058mmol) va trietylamin (0,016ml, 0,116mmol) trong CH,Cl, (2ml) duoc
bd sung thém 4-metylpiperazin-1-cacbonyl clorua hydroclorua (11,6mg,
0,058mmol) va hdn hop nay dugc khudy & rt trong 18h. Pugc pha loang véi
CH,Cl, (10ml) va dugc rira bing NaHCO; bdo hoa (aq) (2ml). Lép hiru co
duoc loc qua dng tach pha va duoc lam bay hoi trong chan khong. Viéc tinh
ché duoc thuc hién bang HPLC Gilson pha ddo (Phuong phap A) va trung
hoa tiép cac phan két hop bang cach rira giai qua hop Isolute® SCX-2, rira giai
bang metanol, sau d6 bang amoniac 2M trong metanol. Cac phan bazo duge
b dic trong chan khong dé tao ra {(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-
3-yD)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(4-
metyl-piperazin-1-yl)-metanon (25mg, hiéu sudt 58%) dudi dang bdt mau
vang. '"H NMR (400 MHz, CDCl;, 298K) § ppm 2,17-2,27 (m, 2H) 2,55 (s,
3H) 2,65-2,78 (m, 4H) 3,07 (t, 2H) 3,45-3,73 (m, 9H) 3,86-3,95 (m, 1H) 4,02
(s, 3H) 4,13 (s, 2H) 5,66-5,73 (m, 1H) 7,62 (d, 1H) 8,06 (d, 1H) 8,64 (s, 1H)
LCMS: [M+H]+=522,3, Rt V= 1,21 phit.
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Vi du 86 dugc didu ché bing cach st dung cac quy trinh tuong ty nhu
céc quy trinh dugc sir dung trong vi du 85 béng cach sir dung céc nguyén liéu
khoi dau thich hop.

Vi du 86 oL /% Rt MS:
N .
) N (phut) | [M+H]+

@)
Fol
1,71 509,2
F = N | \)N
F N/

Tén:  {(S5)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-morpholin-4-yl-metanon

Phuong phép tinh ché: HPLC pha déo phuong phap A

Pugc didu ché bing cach sir dung morpholin 4-cacbonyl clorua

"H NMR (400 MHz, MeOH-d4, 298K) & ppm 2,21-2,31 (m, 2H) 3,03 (i,
2H) 3,23-3,42 (m, 4H) 3,48-3,81 (m, 9H) 3,82-3,88 (m, 1H) 3,99 (s, 3H)
4,17 (s, 2H) 5,72-5,77 (m, 1H) 7,79 (d, 1H) 8,13 (d, 1H) 8,59 (s, 1H)

@)
N )Or
N

Vi du 87: (4-Hydroxy-piperidin-1-yl)-{(S)-3-[6-(6-metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-
" yl}-metanon

CH,Cl, (5ml) trong binh thét ¢b day tron duge bd sung thém phospho
(dung dich 20% trong toluen, 0,20ml, 0,379mmol) va dung dich tao thanh
dugc lam lanh dén 5°C trong argon. Dung dich chtra 6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-
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pyrido[4,3-d] pyrimidin (dwoc diéu ché bing cach sir dung bude 1, vi du 91 tir
chit trung gian 13) (50,0mg, 0,126mmol) va trietylamin (0,053ml,
0,380mmol) trong CH,Cl, (1,0ml) duoc bd sung vao va hén hop duge dé 4m
dén nhiét do phong kém theo khudy trong argon trong lh. Pugc lam bay hoi
dén kho bang cach syc dong argon vao hdn hop nay dé tao ra gdm mau nau.
DPuoc hoa tan trong CH,Cl, (3ml) dé tao ra (8)-3-[6-(6-metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d] pyrimidin-4-yloxy]-pyrolidin-
1-cacbonyl clorua duéi dang dung dich trong CH,Cl,. LCMS: 458,4 [M+1]",
Rt ¥= 1,38 phut. Dung dich nay duoc sir dung ma khong tinh ché thém. 1,5ml
dung dich nay duoc bd sung vao dung dich chira piperidin-4-ol (6,4mg,
0,063mmol) va trietylamin (0,053ml, 0,380mmol) trong CH,Cl, va hdn hop
dugc khudy & nhiét d6 phong trong argon trong lh. N,N-dimetylformamit
(0,5ml) dugc bd sung vao va khudy tiép trong 2h. Pugc pha lodng véi CH,Cl,
(2ml) va rira bang NaHCO; bdo hoa (aq) (2ml). Lép hitu co dugce loc qua bng
tach pha va dugc lam bay hoi trong chan khéng. Tinh ché biang HPLC Gilson
pha ddo (Phuong phép A) va trung hoa tiép cac phan két hop bing cach rira
giai qua hop Isolute® SCX-2, rira giai bang metanol, sau d6 bang amoniac 2M
trong metanol. C4c phan bazo dugc c6 dic trong chan khong dé tao ra (4-
hydroxy-piperidin-1-yl)-{(:S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon
duéi dang bot mau vang nhat (22mg, hiéu sudt 64%). 'H NMR (400 MHz,
MeOH-d4, 298K) 6 ppm 1,35-1,57 (m, 2H) 1,80-,1,94 (m, 2H) 2,20-2,31 (m,
2H) 2,94-3,09 (m, 4H) 3,45-3,87 (m, 10H) 3,98 (s, 3H) 4,17 (s, 2H) 5,70-5,76
(m, 1H) 7,78 (d, 1H) 8,13 (d, 1H) 8,58 (s, IH) LCMS: [M+H]+=523,2, Rt V=
1,58 phut.

Vi du 88 dugc didu ché bang céch st dung cac quy trinh tuong tu nhu
cac quy trinh dugc st dung trong vi du 87 bing céach st dung cac nguyén liéu
khoi dau thich hop.
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Vi du 88 OH Rt MS:
O>,N\ (phut) | [M+H]+
b O
F |; o 1,58 4972
L)
N

Tén: (2-hydroxy-etyl)-metyl-amit cda axit (S)-3-[6-(6-Metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-

1-carboxylic

Phuong phép tinh ché: HPLC pha dao phuong phap A

Pugc diéu ché bang cach sir dung 2-metylamino-etanol

H NMR (400 MHz, MeOH-d4, 298K) & ppm 2,20-2,32 (m, 2H) 2,97 (s,
3H) 2,98-3,06 (t, 2H) 3,27-3,38 (m, 1H) 3,40-3,80 (m, 8H) 3,82-3,89 (m,
1H) 3,98 (s, 3H) 4,18 (s, 2H) 5,71-5,76 (m, 1H) 7,78 (d, 1H) 8,14 (d, 1H)
8,58 (s, 1H)

\ N—4
N\/_N\ /" o
| Q
0N W
Y o)
Fy "N SN
" |N)

Vi du 89: 1-(4-{(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl } -piperazin-
1-yl)-etanon

Dung dich chtra 6-(6-metoxy-5-triflometyl-pyridin-3-y1)-4-((S)-
pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin (dugc didu ché
bing cach st dung budc 1, vi du 91 tir chét trung gian 13) (25mg,
0,063mmol) va trietylamin (0,013ml, 0,095mmol) trong CH,Cl, (2ml) duoc

bb sung thém 3-(4-axetyl-piperazin-1 -cacbonyl)-1-metyl-3H-imidazol-3-ium
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iodua (Chét trung gian 6) (15mg, 0,063mmol) va hdn hop nay duoc khudy &
nhiét d§ phong trong argon trong 18h. Pugc tach giita CH,Cl, (10ml) va
NaHCO; bdo hoa (aq) (2ml) va 16p hitu co duoc loc qua dng tach pha va dugc
1am bay hoi trong chan khong. Tinh ché bang HPLC Gilson pha dao (Phuong
phap A) va trung hoa tiép cic phan két hop bing cach ria giadi qua hop
Isolute® SCX-2, rira giai bing metanol, sau dé bing amoniac 2M trong
metanol. Cac phan bazo duoc c¢b dic trong chan khéng dé tao ra 1-(4-{(S)-3-
[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl } -piperazin-1-yl)-etanon duoi
dang bot mau vang nhat (9mg, hiéu suit 25%). '"H NMR (400 MHz, MeOH-
d4, 298K) 6 ppm 2,14 (s, 3H) 2,24-2,33 (m, 2H) 3,04 (t, 2H) 3,25-3,91 (m,
13H) 3,99 (s, 3H) 4,18 (s, 2H) 5,74-5,78 (m, 1H) 7,79 (d, 1H) 8,14 (d, 1H)
8,60 (s, IH) LCMS: [M+H]+=550,2, Rt ("= 1,58 phit.

N
N
\o \N| (j‘\\\\o
N
o~
/ o}

Vi du 90: Metyl este cia axit (S)-3-[6-(5-xyano-6-metoxy-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d] pyrimidin—4-yloxy] -pyrolidin-1-carboxylic
Dung dich chita 2-metoxy-5-[4-((S)-pyrolidin-3-yloxy)-7,8-dihydro-
5H-pyrido[4,3-d]pyrimidin-6-yl]-nicotinonitril (dwoc diéu ché bang cich si
dung chét trung gian 11 va phuong phap 1b, budc xtr ly 2, vi du 1) (25,0mg,
0,071mmol) va trietylamin (0,04ml, 0,29mmol) trong CH,Cl, (2ml) duoc bd
sung metyl carbonocloidat (0,006ml, 0,078mmol) va hén hop nay duoc khudy
¢ nhiét do phong trong 18h. Pugc pha lodng vdi CH,Cl, (2ml) va duoc rira
bang NaHCO; bdo hoa (aq) (1ml). Lép hitu co dugc loc qua dng tach pha va
duoc 1am bay hoi trong chan khong. Viéc tinh ché duge thuc hién bang HPLC
Gilson pha dao HPLC (Phuong phép A) va trung hoa tiép cac phin két hop

bang cach rira giai qua hop Isolute® SCX-2, rita giai bing metanol, sau d6
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bang amoniac 2M trong metanol. Cac phén bazo dugc cd dic trong chén
khéng tao ra metyl este cua axit (S)-3-[6-(5-xyano-6-metoxy-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic
(10mg, higu suét 35%) dudi dang bdt mau vang. 'H NMR (400 MHz, DMSO-
d6, 298K) & ppm 2,09-2,31 (m, 2H) 2,91 (t, 2H) 3,45-3,75 (m, 9H) 3,93 (s,
3H) 4,17 (s, 2H) 5,58-5,65 (m, 1H) 8,09 (d, 1H) 8,27 (d, 1H) 8,61 (s, 1H)
LCMS: [M+H]+=411,1, Rt V= 1,58 phut.

’ JC«”

Vi du 91: {(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-4-yl-metanon
Budce 2

Axit oxazol-4-carboxylic (27mg, 0,24mmol)) va HBTU (89mg,
0,24mmol) trong DMF (Iml) dugc bd sung thém N,N-diisopropyletylamin
(0,08ml, 0,45mmol). Hén hop nay duoc khudy trong 20 phut va sau d6 6-(6-
metoxy-5-triflometyl-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin dihydroclorua (100mg, 0,214mmol) va
N,N-diisopropyletylamin (0,08ml, 0,45mmol) dugc bd sung vao. Hdn hop
nay dugc khudy & nhiét d6 phong trong 30 phut. Pugc tinh ché bang HPLC
Gilson pha dao (Phuong phap A) va trung hoa tiép cac phan két hop qua PL-
HCO; MP dé tao ra {(S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d] pyrimidin—4-yloxy] -pyrolidin-1-yl}-oxazol-4-yl-
metanon dudi dang chét rin mau vang (38mg, hiéu suét 36%) 'H NMR (400
MHz, DMSO-d6, 298K) éppm 2,11 - 2,39 (m, 2 H) 2,80 — 3,01 (m, 2 H) 3,22
- 4,29 (m, 11 H) 5,59 - 5,80 (m, 1 H) 7,72 - 7,94 (m, 1 H) 8,10 — 8,29 (m, 1
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H) 8,41 - 8,55 (m, 1 H) 8,57 - 8,77 (m, 2 H) LCMS: [M+H]+=491,1, Rt V=
1,69 phut.

6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin dihydroclorua
Bude 1

Tert-butyl este cua axit (S)-3-[6-(6-metoxy-5-triflometyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-carboxylic
(1,0g, 1,69mmol) trong CH,Cl, (5Sml) duoc bd sung thém HCI khan 2M trong
dietyl ete (25,3ml, 50,5mmol) va hdn hop nay dugc khudy & rt trong 3h. Két
tia tao thanh dugc loc va rira bing dietyl ete d& tao ra 6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-4-((S)-pyrolidin-3-yloxy)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin dihydroclorua duéi dang chit rin mau vang (1,01g,
higu sudt 128%). [M+H]+=396,0, Rt = 0,71 phut. Bazo tu do c6 thé duoc
tao ra bang céch tach mudi dihydroclorua gitta diclometan va dung dich natri
hydroxit 1N (aq), tdch pha hitu co va lam bay hoi trong chin khéng.
[M+H]+=396,0, Rt )= 0,71 phut.

Vi du 92 dugc diéu ché bing cach st dung céc quy trinh tuong tu nhu
cac quy trinh dugc sir dung trong vi du 91 bang céch st dung cac nguyén liéu
khoi dau thich hop.

Vi du 92 o [RtD MS:
| O

(phut) [M+H]+

N
|
F |

F\)LJ\N | N 1,58 549,2
F N/)
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Tén: 1-(4-{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl}-

piperidin-1-yl)-etanon

Phuong phép tinh ché: pha dao phwong phép A

Puoc diéu ché bing cach st dung axit 1-axetyl-piperidin-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,21 — 1,77 (m, 4 H) 1,92 —
2,02 (m, 3 H) 2,08 — 2,36 (m, 2 H) 2,42 — 2,80 (m, 2 H) 2,88 — 2,98 (m,
2H) 3,00 — 3,18 (m, 1 H) 3,39 - 4,24 (m, 13 H) 5,60 — 5,74 (m, 1 H) 7,80 —
7,87 (m, 1 H) 8,15 — 8,22 (m, 1 H) 8,59 — 8,65 (m, 1 H)

Vi duy 93 \ Rt (phit) | MS:

e} N
K [M+H]+
1,37

N
|
Pl 4,1
F\)LJ\N | \)N 504,
F N7

Tén:  {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-

yl)-metanon

Phuong phap tinh ché: Phuong phép pha dao A

Puoc diéu ché bing cich st dung axit 3-metyl-3H-imidazole-4-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & pm 2,14 - 2,38 (m, 2 H) 2,78 —
3,08 (m, 2 H) 3,44 — 4,04 (m, 12 H) 4,08 — 4,27 (m, 2 H) 5,66 — 5,73 (m, 1
H) 7,32 — 7,57 (m, 1 H) 7,70 — 7,97 (m, 2 H) 8,13 — 8,28 (m, 1 H) 8,56 —
8,69 (m, 1 H)
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Vi dy 94 o}_@ RtV (phat) | MS: [M+H]+
N
(|) N lN) 490,9
F T o 0,95
NNt | SN
F N/)
Tén: {(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl} -oxazol-5-yl-metanon

Phuong phap tinh ché: phuong phép A pha dao

Pugc didu ché bing cach sir dung axit oxazol-5-carboxylic

"H NMR (400 MHz, DMSO-d6, 298K) & ppm 2,28 - 2,43 (m, 2 H) 2,86 —
3,00 (m, 2 H) 3,39 - 4,27 (m, 11 H) 5,60 — 5,85 (m, 1 H) 7,72 - 7,91 (m, 2 H)
8,15 — 8,30 (m, 1 H) 8,53 - 8,68 (m, 2 H)

Vi du 95 dugc diéu ché bang cach st dung céc quy trinh tuong tu nhu
céc quy trinh dugc st dung trong vi du 1, phuong phap 1a bing céch sir dung
cac nguyén liéu khéi dau thich hop theo so dd 8,

Vidu95 |Cautrac Rt (phat) | MS:

Ar .
N
|
OT\NI OE) 1,39 440,1
Z N | ~N

7

Tén: {(S)-3-[6-(6-Metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon

Phuong phép tinh ché: Sac ky nhanh trén silica gel bang CH,Cl,/MeOH
Pugc diéu ché bang cach st dung 1-benzyl-1-metyl-4-oxo-piperidin iodua

(Ref: Tortolani, R,; Org, Lett., Vol. 1, No 8, 1999) va 2-metoxypyridin

H NMR (400 MHz, DMSO-d6, 298K) & ppm 1,48-1,65 (m, 4H) 2,05-2,30
(m, 2H) 2,59-2,78 (m, 1H) 2,85-2,93 (m, 2H) 3,25-4,11 (m, 15H) 5,59-5,73
(m, 1H) 6,73-6,79 (m, 1H) 7,53-7,59 (m, 1H) 7,86-7,89 (m, 1H) 8,58-8,64
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(m, 1H).

Dugc phdm hodc hdn hop theo sang ché c6 thé & dang liéu don vi chia
khoang 1-2000mg thanh phan hoat chét cho déi tuong c6 thé trong khoang
50-70 kg, hodc khodng 1-500mg hodc khoang 1-250mg ho#c khoang 1-
150mg hodc khoang 0,5-100mg, hozc khoang 1-50mg thanh phin hoat chét.
Liéu c6 tac dung didu tri cua hop chét, dugc phim, hodic cic hdn hop cta
chiing, phu thudc vao loai ciia ddi tugng, thé trong, tudi va tinh trang ca nhan,
rdi loan hodic bénh hodc muc d6 nghiém trong cua dbi tuong dang dugc didu
tri. Bac s§, nha 14m sang hoc hogc béc s§ thi y c6 hiéu biét trung binh ¢ thé
x4c dinh dé dang luong hitu hiéu ctia mdi thanh phan hoat chét cin thiét dé
phong ngtra, diéu tri hodc trc ché su phat trién cua rdi loan hodc bénh.

Cac dic diém liéu dugc trich dan trén day c6 thé duogc chirg minh
trong cac thir nghiém in vitro va in vivo bing cach st dung mot cach thuin
loi, ddng vat cé vu, vi du, chudt, chudt céng, cho, khi hodc cac co quan, md
va cac ché phdm dugc phan 14p cla chiing. Cac hop chét theo sang ché co thé
dugc sir dung in vitro & dang dung dich, vi du, dung dich nudc, va in vivo
trong rudt, ngoai duong tiéu hoa, mot cach thuén loi trong tinh mach, vi du,
nhu huyén pht hoic trong dung dich nuéc. Liéu in vitro c6 thé nim trong
khoang ndng d6 tir 10° mol dén 10” mol. Luogng hitu hiéu diéu tri in vivo ¢
thé thay dbi phu thudc vao dudng sir dung, nim trong khoang tlr 0,1 dén
500mg/kg, hodc ndm trong khoéang tir 1 dén 100mg/kg.

Danh gié sinh hoc
Hoat tinh clia hop chét theo sang ché c6 thd duoc danh gia bang céc

phuong phép in vitro & in vivo sau day.
Céac thtr nghiém sinh hoc

1. X4c dinh tac dung trc ché dong dang PI3K alpha va PI3K delta enzym hoa
1.1 Thir nghiém hoat tinh lipit kinaza
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Téac dung ctia cac hop chét ciia céc vi du 1-117 1am chét Gc ché PI3
kinaza c6 thé duoc chimg minh nhu sau:

Phan tng kinaza dugc thuc hién & thé tich cudi cing 13 50p] mdi 13 cua
nta ving COSTAR, dia 96 15. Cac nbéng dd cudi cing cia ATP va
phosphatidyl inositol trong thir nghiém 1an luot 13 5uM va 6pg/ml. Phan ung
duoc bét dau béng cach bd sung PI3 kinaza, vi du PI3 kinaza 6.

p1103. Cac thanh phan ciia thir nghiém dugc bd sung vao méi 18 nhu sau:

e 10ul hop chét thir nghiém trong DMSO 5% mdi 15 trong cac cit 2-1.

e Tbng hoat tinh dugc xac dinh bang cach bd sung 10ul 5% vol/vol DMSO
trong 4 16 dAu tién ctia cot 1 va 4 18 cudi cing cua cot 12.

e Dudng co sé dugc xac dinh bang cach bd sung 10pM hop chét dbi chimg
vao 4 15 cudi cling ctia cot 1 va 4 15 dAu tién cta cot 12.

e 2ml ‘hén hop thir nghiém’ dugc diéu ché cho mdi dia:

1,912ml dung dich dém thir nghiém HEPES

8,33ul dung dich gbc 3mM ctia ATP tao ra nbng d6 cudi cung la

5uM mdi 16

1ul [°P]JATP vao ngdy hoat dong tao ra 0,05uCi mbi 15

30ul dung dich gbc PI 1mg/mL tao ra ndng do cubi cung la
6ug/ml mdi 16

5ul dung dich gbc MgCl, 1M tao ra ndng d6 cudi cing 1a 1mM

mbi 16
e 20pl hdn hop thir nghiém duoc bd sung vao mdi 15.

e 2ml ‘hdn hgp enzym’ duoc diéu ché cho mdi dia (x'ul PI3 kinaza pl10B
trong 2ml dém kinaza). ‘Hon hgp enzym’ dugc giit trén da trong khi bd
sung vao dia thir nghiém.

e 20pl ‘hdn hop enzym’ dugc bd sung/15 dé bit dau phan tng.

e Sau do6 dia nay duoc U & nhiét d¢ phong trong 90 pht.
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e Phan tng dugc két thiic bing cach bd sung 50ul huyén pht hat WGA-
SPA (hat Scintillation Proximity Assay dugc bao bang agglutinin mim
laa my) moi 16.

e Dia thir nghiém dugc ddy kin bang cach sir dung TopSeal-S (xi nhiét déi
v6i cac khay vi thé polystyren, PerkinElmer LAS [Deutschland] GmbH,
Rodgau, Dtrc) va duge 0 & nhiét dd phong trong it nhét 13 60 phut.

e Sau dé, dia thir nghiém duoc ly tAm & tdc d6 1500 vong/phit trong 2 phut
bang cach st dung mdy ly t4m Jouan bench top (Jouan Inc., Nantes,
France).

e Dia thr nghiém dugc dém bing cach sir dung Packard TopCount, mdi 16
dugc dém trong 20 gidy.

* Thé tich enzym phu thudc vao hoat tinh enzym cua 16 dugc sir dung.

Trong thtr nghiém dugc vu tién hon, phan tng kinaza dugc thuc hién &
thé tich cudi ciing 13 10p] mdi 15 cta dia den 384 15, CORNING khong lién
két thé tich thip (Cat. No. #3 676). Cac ndng d6 cudi cing cia ATP va
phosphatidyl inositol (PI) trong thir nghiém 14n luot 13 1uM va 10pg/ml. Phéan
g nay duoc bit ddu bang cach bd sung ATP.

Céc thanh phan cua thr nghiém dugc bd sung vao moi 10 nhu sau:

50nl cac hop chét thir nghiém trong DMSO 90% mdi 13, trong cac cot

1-20, 8 néng d6 (budc pha lodng ting bac tir 1/3 dén 1/3,33) mbi hop chét.

*  Déi chimg thip: 50n] DMSO 90% trong mét nira sb 15 cua cac cot 23-24
(cubi ciing 13 0,45%).

* Dbi chimg cao: 50nl hop chit tham chiéu (vi du, hop chét cta Vi du 7
trong WO 2006/122806) trong nira s6 15 con lai 23-24 (cubi cﬁng la
2,5uM).

* Chuén: 50nl hop chit tham chiéu dugc pha lodng nhu d3 d& cép véi cac
hop chét thir nghiém trong cac cot 21-22.

* 20ml ‘d@m’ dugc diéu ché cho mbi thir nghiém:
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200ul TRIS HCI 1M d6 pH=7,5 (ndng do cudi cung 1a 10mM)
60ul MgCl, 1M (ndng d6 cubi ciing 13 3mM)
500p1 NaCl 2M (ndng d6 cubi cing 1a 50mM)
100ul CHAPS 10% (ndng d6 cudi cung 13 0,05%)
200pu1 DTT 100mM (ndng d6 cudi cing 1a 1mM)
18,94ml nudce tinh khiét nano
10ml ‘PI’ dugc diéu ché cho mbi thir nghiém:
200pl l-alpha-Phosphatidylinositol 1mg/ml (Liver Bovine,
Avanti Polar Lipids Cat. No. 840042C MW=909,12) dugc diu ché
trong OctylGlucosit 3% (ndng d6 cubi cing 10pg/ml)
9,8ml ‘dém’
10ml ‘ATP’ dugc didu ché cho m&i thir nghiém:
6,7ul dung dich gbc 3mM ATP tao ra ndng d6 cudi clng 13 1 uM
mbi 16
10ml ‘dém’
2,5ml mdi céu tric PI3K duge didu ché cho mdi thir nghiém trong ‘PI’ véi
néng do6 cudi cuing sau day:
10nM PI3K alfa EMV B1075
25nM beta EMV BV949
10nM delta EMV BV1060

150nM gamma EMV BV950
5ul ‘PI/PI3K’ dugc bd sung vao mdi 13.
Sul ‘ATP’ dugc bb sung vao mdi 15 dé bat dau phén Ung.
Sau do, cac dia nay dugc U ¢ nhiét d0 phong trong 60 phut (alfa, beta,
delta) hodc 120 phut (gamma).
Phan ting dugc két thiic bang cach bd sung 10pul Kinase-Glo (Promega
Cat. No. #6714).
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* Céac dia thtr nghiém dugc doc sau 10 phut trong may doc Synergy 2
(BioTek, Vermont USA) véi thoi gian két hop 13 100 mili gidy va d nhay
duoc dat ¢ 191.

+ Két qua: d6i ching cao 1a khoang 60’000 1dn dém va dbi ching thép 13
30’000 hozc thap hon

* Thir nghiém phét quang nay cho ti 16 Z’ hitu ich nim trong khoang tir 0,4
dén 0,7
Tri s6 Z’ 1a s6 do da ning v& d6 manh cta thir nghiém. Z’ ndm trong

khoang 0,5 dén 1,0 dugc xem 13 thi nghiém tdt.
Vi thir nghiém nay, cc cdu tric PI3K di dé cap duoc didu ché nhu
sau:

1.2 Tao ra cac clu triic gen

Hai céu tric khéc nhau, BV 1052 va BV 1075, dugc st dung dé tao ra
céc protein PI3 Kinaza o dé& sang loc hop chét.
PI3Ko BV-1052  p85(iSH2)-yéu t6 lién két Gly-p110a(D20aa)-dudi
His & dau C

Céc san pham PCR cho ving chirc ning SH2 gitta (iSH2) cua tiéu don
vi p85 va cho tiéu don vi p110-a (v6i dot bién mit doan 20 axit amin dau tién)
dugc tao ra va dugc dung hop bing PCR chong lép.

San phém PCR iSH2 duoc tao ra tir ;cADN chudi tht nhét sir dung cac
doan mdi ban dau
gwG130-p01 (5’-CGAGAATATGATAGATTATATGAAGAAT-3’) (SEQ
ID NO: 1) va gwG130-p02 (5’-TGGTTT-AATGCTGTTCATACGTTTGT
CAAT-3’) (SEQ ID NO: 2). Tiép theo, trong phan tmg PCR thu cp, céc vi tri
AttB1 ti tb hop Gateway (Invitrogen AG, Basel, Switzerland) va cac trinh tu
lién két dugc bd sung 1an luot & déu 5°va ddu 3’ cta doan p85 iSH2 bing

cach st dung cac doan moi
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gwG130-p03 (5’-GGGACAAGTTTGTACAAAAAAGCAGGCTACGA
AGGAGATATACATAT-GCGAGAATATGATAGATTATATGAAG AAT-
3’) (SEQ ID NO: 3) va

gwG152-p04 (5’-TACCATAATTCCACCACCACCACCGGAAATT
CCCCCTGGTTT-AATGCTGTTCATACGTTTGTCAAT-3") (SEQ ID NO:
4).

Doan p110-a ciing dugc tao ra tir ADN bd sung chudi thir nhét, ban dau
st dung cac doan mdi gwG152-p01 (5’-CTAGTGGAATGT TTACTACCA
AATGG-3’) (SEQ ID NO: 5) va gwGl152-p02 (5-GTTCAATG-
CATGCTGTTTAATTGTGT -3’) (SEQ ID NO: 6).

Trong phan tmg PCR tiép theo, trinh ty lién két va duéi Histidin dugc

b6 sung lan lugt & dau 5°va dau 3’ cta doan p110-a, st dung cic doan moi

gw152-p03 (5’-GGGGGAATTTCCGGTGGTGGTGGTGGAATT
ATGGTAC-TAGTGGAATGTTTACTACC-AAATGGA-3") (SEQ ID NO:
7) va gw(G152-p06 (5’-AGCTCCGTGATGGTGATGGT

GATGTGCTCCGTTCAATG-CATGCTGTTTAATTGTGT-3’) (SEQ ID
NO: 8).

Protein dung hop p85-iSH2/p110-a dugc 1ap rép trong phan tmg PCR
thir ba bang cac cau ndi chdng l4p & d4u 3’ cua doan iSH2 va ddu 5’ cua doan
p110-a, st dung doan mdi gwG130-p03 duge dé cap trén day va doan moi
chtra dudi Histidin chdng 14p va cac trinh tu tai t& hop AttB2
(5’-GGGACCACTTTGTACAAGAAAGCTGGGTTTAA
GCTCCGTGATGG TGATGGTGAT-GTGCTCC-3’) (SEQ ID NO: 9).

San phdm cudi ciing duoc tai td hop trong phan tng OR (Invitrogen)
vao vecto cho pDONR201 dé tao ra dong x4m nhép ORF318. Dong nay duoc
kiém tra bang cach giai trinh tu va duoc st dung trong phan ung Gateway LR
dé chuyén dot bién gén xen vao vecto pBlueBac4.5 (Invitrogen) duogc lam
thich mg bang phan tng Gateway dé tao ra vecto biéu hién baculovirut

LR410.
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PI3Ka BV-1075 p85(iSH2)-yéu té lién két 12 XGly-p110a(D20aa)-
duéi His & dau C

Céu trac cho Baculovirus BV-1075 duoc tao ra bdi trinh tu ndi 3 phén
tao bdi doan p85 va doan pl10-a dugc tach dong vao vecto pBlueBac4.5.
Doan p85 thu duogc tir plasmit pl661-2 dugc tiéu héa véi Nhe/Spe. Poan
pl110-a thu dugc tir LR410 (xem trén diy) 1a doan Spel/HindIIl. Vecto tach
dong pBlueBac4.5 (Invitrogen) dugc tiéu héa véi Nhe/HindIIl. Buée ndy tao
ra cau tric PED 153.8

Thanh phén p85 (iSH2) dugc tao ra béng PCR st dung ORF 318 (duoc
mo ta trén day) lam khuén va mot doan mdi xudi
KAC1028 (5’-GCTAGCATGCGAGAATATGATAGATTATATGAA
GAATA TACC) (SEQ ID NO: 10) va hai doan mdi ngugc, KAC1029 (5°-
GCCTCCACCACCTCCGCCTGGTTTAATGCTGTTCATACGTTTGTC)
(SEQ ID NO: 11) va KAC1039 (5-TACTAGTCCGCCTCCACC
ACCTCCGCCTCCACCACCTCC GCC) (SEQ ID NO: 12).

Hai doan mdi ngugc nay chdng 1én nhau va két hop yéu t6 lién két 12x
Gly va trinh ty ddu N ciia gen p110a vao vi tri Spel. Yéu t8 lién két 12x Gly
thay thé yéu t6 lién két trong cdu tric BV1052. Poan PCR dugc tach dong
vao pCR2.1 TOPO (Invitrogen). Trong cac dong tao thanh, p1661-2 duoc xac
dinh la ding. Plasmit nay dugc tiéu hoa vi Nhe va Spel va doan tao thanh
dugc phan 1ap gel va dugc tinh ché dé tach dong phu.

Doan tich dong p110-a dugc tao ra bing cach tiéu hoéa enzym dong
LR410 (xem trén day) v6i Spe I va HindIII. Vi tri Spel 13 trong ving m3i hoa
ciia gen pl10a. Poan tao thanh dugc phan lap gel va duoc tinh ché dé tach
dong phu.

Vecto tach dong, pBlueBac4.5 (Invitrogen) dugc tao ra bing céach tiéu
héa enzym vé6i Nhe va HindIIl. Vecto cit duoc tinh ché bang cot Qiagen
(Quiagen N.V, Venlo, Netelands) va sau d6 dugc khir phosphoryl héa béng
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phosphataza kiém rudt bé (Calf Intestine alkaline phosphatase: CIP) (New
England BioLabs, Ipswich, MA). Sau khi hoan thanh phan tmg CIP, vecto cit
lai dugc tinh ché cot dé tao ra vecto cudi cung. Budc ndi 3 phén dugc thuc
hién bang céach str dung Roche Rapid ligaza va mé ta ctia nha cung cAp.
PI3KP BV-949  p85(iSH2)-yéu t6 lién két Gly-p110b(chiéu dai dy
dt)-dudi His & dau C

Céc san phdm PCR cho ving chirc ning SH2 gitra (iSH2) cua tiéu don
vi p85 va cho tiéu don vi p110-b c6 chidu dai diy du duoc tao ra va duoc
dung hop bang PCR chdng l4p.

San phdm PCR iSH2 dugc tao ra tir ;cADN chudi thir nhit ban dau sir
dung cic doan mdi gwGl130-p01  (5-CGAGAATATGATAG
ATTATATGAAGAAT-3’) (SEQ ID NO: 1) va gwG130-p02 (5’-TGGTT T-
AATGCTGTTCATACGTTTGTCAAT-3") (SEQ ID NO: 2). Tiép theo, trong
phan tng PCR thtr cép cdc vi tri AttB1 tai td hop Gateway (Invitrogen) va cac
trinh ty lién két duogc bd sung lan luot & ddu 5° va du 3’ cla doan p85 iSH2,
su dung cac doan mdi gw(G130-p03 (5-
GGGACAAGTTTGTACAAAAAAGCAGGCTACGAAGGAGATA-
TACATATGCGAGAATATGATAGATTATATGAAGAAT-3’) (SEQ ID
NO: 3) va gwGl130-p05 (5’-ACTGAAGCATCCTCCTCCTCCTCC
TCCTGGTTTAAT-GCTGTTCATACGTTTGTC-3") (SEQ ID NO: 13).

Poan p110-b cling duoc tao ra tir CADN chudi thir nht ban dau st
dung cic doan mdi gwGl30-p04  (5’-ATTAAACCAGGAG
GAGGAGGAGG AGGATGCTTCAGTTTCATAATGCC-TCCTGCT -3°)
(SEQ ID NO: 4) ma chira trinh tu lién két va ddu 5°cia p110-b va
gwG130-p06 (5’-AGCTCCGTGATGGTGATGGTGATGTGCTCC
AGATCT GTAGTCTTT-CCGAACTGTGTG -3°) (SEQ ID NO: 14)
ma chira trinh ty ctia ddu 3 ctia p110-b duge dung hop véi dudi Histidin.

Protein dung hgp p85-iSH2/p110-b duoc 1dp rép bing phan ung PCR

chong lap cua céc yeu to lién ket & dau 3’ cia doan iSH2 va dau 5’ cta doan
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p110-b, sitr dung doan mdi gwG130-p03 dugc dé cép trén ddy va doan mdi
chira dudi Histidin chéng 14p va céc trinh ty tii t hop AttB2 (5’-
GGGACCACTTTGTACAAGAAAGCTGGGTTT-AAGCTCCGTGA
TGGTGATGGTGATGTGCTCC-3) (SEQ ID NO: 15).

San phdm cudi ciing nay duoc ti td hgp trong phan ing OR Gateway
(Invitrogen) vao vecto cho pDONR201 dé tao ra dong x4m nhap ORF253.
Dong nay dugc kiém tra bing cach gidi trinh ty va st dung trong phan Ung
Gateway LR dé chuyén dot bién gin xen vao vecto pBlueBac4.5 (Invitrogen)
duoc lp vao Gateway dé tao ra vecto bidu hién baculovirut LR280.

PI3K$ BV-1060  p85(iSH2)-yéu t6 lién két Gly-p110d(chidu dai ddy
da)-dudi His & dau C

Céac san pham PCR cho ving chic ning SH2 gitta (iSH2) cua tiéu don
vi p85 va cho tiéu don vi p110-d c6 chiéu dai déy da duoc tao ra va dugce
dung hop bing PCR chéng 14p.

San phim PCR iSH2 dugc tao ra tit CADN chudi thir nhit ban diu st
dung cac doan mdi
gwG130-p01 (5’-CGAGAATATGATAGATTATATGAAGAAT-3’) (SEQ
ID NO: 1) va gwGl130-p02 (5-TGGTTT-AATGCTGTTCATAC
GTTTGTCAAT-3") (SEQ ID NO: 2). Tiép theo, trong phan ung PCR tha
cap, cac vi tri AttB1 tai td hop Gateway (Invitrogen) va céc trinh tu lién két
duoc bd sung lan lwot & ddu 5° va diu 3’ cia doan p85 iSH2, sir dung cac
doan moéi  gwGl130-p03  (5- GGGACAAGTTTGTACAAAAAAGC
AGGCTACGAAGGAGATATACAT-ATGCGAGAATATGATAGAT
TATATGAAGAAT -3’) (SEQ ID NO: 3) va gwG154-p04 (5’-TCCTCCT
CCTCCTCCTCCTGGTTTAATGCTGTTCATA CGTTTGTC-3’) (SEQ ID
NO: 16).

Doan pl10-a cling dugc tao ra tir CADN chudi thir nhit st dung ban
dau cac doan moi gw(G154-p01 (5’-ATGCCCCCTGG GGTGGACTGCCCC
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AT-3’)  (SEQ ID NO:17) va gwG154-p02 (5-CTACTG-
CCTGTTGTCTTTGG ACACGT -3’) (SEQ ID NO: 18).

Trong céc trinh tu lién két phan umg PCR tiép theo va dudi Histidin
duoc bd sung 14n luot & ddu 5° va ddu 3’ cia doan p110-d, st dung cac doan
mdi gw154-p03 (5’-ATTAAACCAGGAGGAGGAGGAGGA
GGACCCCCTGGG GTGGAC-TGCCCCATGGA-3’) (SEQ ID NO: 19) va
gwG154-p06 (5’-AGCTCCGTGATGGTGAT-GGTGATGTGCT-
CCCTGCCTGTTGTCTT TGGACACGTTGT -3°) (SEQ ID NO: 20).

Protein dung hop p85-iSH2/p110-d duge lip rap trong phan ung PCR
thir ba bing cac yéu t§ lien két chong 14p & ddu 3’ cta doan iSH2 va diu
5’ctia doan p110-d, sir dung doan mdi gwG130-p03 dugc dé cap trén ddy va
doan moi chira dudi Histidin chéng I8p va céc trinh ty téi t5 hop AttB2
Gateway (Invitrogen) (5’-GGGACCACTTTGTA-CAAGAAAGCTG
GGTTT-AAGCTCCGTGATGG TGATGGTGATGTGCTCC-3’) (SEQ ID
NO: 21).

San phdm cudi cung ndy dugc tai td hop trong phan ung OR Gateway
(Invitrogen) vao vecto cho pDONR201 d& tao ra dong xam nhip ORF319.
Dong nay duge kiém tra bang cach gidi trinh trr va dugc str dung trong phan
tng Gateway LR dé chuyén dot bién gin xen vao vecto pBlueBac4.5
(Invitrogen) dugc lam thich tmg bang phan tmg Gateway dé tao ra vecto bidu
hién baculovirut LR415.

PI3Ky BV-950 p110g(D144aa)-dudi His & dau C

Céu tric nay thu duge tir Roger Williams lab, MRC Laboratory of
Molecular Biology, Cambridge, UK (November, 2003). M6 ta vé cu triic nay
trong: Pacold M. E. et al. (2000) Cell 103, 931-943.

1.3 Biéu hién va tinh ché protein

Céc phuong phéap dé tao ra baculovirut tai tb hop va protein cho céac

dong dang PI3K:
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Céc plasmit pBlue-Bac4.5 (cho céc dong dang a, b, va d) hoic
pVL1393 (cho g) chita cic gen PI3 kinaza khic nhau dugc ddng chuyén
nhiém véi ADN bd gen BaculoGold WT (BD Biosciences, Franklin Lakes,
NJ, USA), sit dung cac phuong phép dugce dé nghi boi ngudi cung cép. Tiép
theo, baculovirut tai t6 hop thu dugc tir su chuyén nhiém nay duoc tinh ché
vét trén t& bao con tring Sf9 dé tao ra mot sb thé phan 14p biéu hién protein
tai t6 hop. Cac dong duong tinh dugc lua chon bang thdm tach T4y c4c khang
thé khang HIS hoic khang thé khang ddng dang. Déi véi cac ddng dang PI3K
alpha va delta, budc tinh ché vét thir cép duge thuc hién trén dung dich gdc
chira virut dong thir nhat ctia PI3K. Viéc khuéch dai tit ca cac thé phan lap
baculovirut dugc thuc hién & mirc 4§ bdi nhidm thip (moi) dé tao ra hiéu gia
cao, gidng ciy chuyén thdp dé san xuét protein. C4c baculovirut dugc ky hiéu
1a BV1052 (o) va BV1075 (o), BV949 (B), BV1060 (8) va BV950 ().

Quy trinh san xuét protein bao gdm gy nhiém (ciy chuyén 3 hoic thip
hon) té bao Tn5 dwoc tao huyén phu (Trichoplusia ni) hodc TiniPro
(Expression Systems, LLC, Woodland, CA, USA) trong méi trudng khong
chtta protein & moi 1a 2-10 trong 39-48 gid trong binh thét cb thuy tinh
Erlenmyer 21 (110 vong/phut) hodc binh phan mg séng sinh hoc (22-25
Vbng/phﬁt). Ban déu, c4c binh phan tmg song sinh hoc thé tich 1am viéc 101
dugc gieo mam & mat do 3e5 té bao/ml & nta dung tich (51). Binh phan Umg
duge lic & toe do 15 vong/phut trong pha sinh truéng t& bao trong 72 gio,
dugc bd sung bang 5% oxy tron voi khong khi (0,21 mdi phut). Ngay trude
khi gy nhiém, méi trudng nudi cy trong binh phan Umg séng duogc phén tich
vé mét do, kha ning sdng s6t va dugc pha lodng dén xAp xi 1.5e6 t& bao/ml.
100-500ml virut higu gia cao, cdy chuyén thip duoc bd sung vao sau 2-4 gi¢
nudi cay bd sung. Oxy dugc gia ting dén 35% trong thoi gian giy nhiém 39-
48 gid va téc d6 lic vong/phit ciia nén léc tang dén 25. Trong qua trinh gay
nhiém, céc t& bao dugc theo doi bang quy trinh sinh hoc cua may phan tich

Vicell (Beckman Coulter, Inc, Fullerton, CA, USA) vé kha nang séng sot,
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duong kinh va mat do. SO ghi trén Nova Bioanalyzer (NOVA Biomedical
Corp., Waltham, MA, USA) v& cac tham s va trj sb chuyén hoa (d6 pH, bdo
hoa O,, glucoza, v.v.) khac nhau dugc léy mdi 12-18 gio dén khi thu hoach.
Céc té bao binh phan tmg séng sinh hoc dugc thu gom trong vong 40 gid sau
khi gdy nhiém. Céc té bao duoc thu gom bing ly tdm (4 d6 C & 1500
vong/phut), va dugc duy tri tiép trén bing trong qua trinh nhung pelet dé dung
giai va tinh ché. Cac ngudn pelet duoc tao ra véi cac lugng nhé moi truong
Grace khéng dugc bd sung, lanh (khéng c6 cac chét Gc ché proteaza).

Quy trinh tinh ché PI3K alpha cho HTS (BV1052)

PI3K alpha duoc tinh ché trong ba budc séic ky: sic ky 4i lyc kim loai
bat dong trén nhwa Ni Sepharose (GE Healthcare, thudc General Electric
Company, Fairfield, CT, USA), tinh ché gel str dung cot Superdex 200 26/60
(GE Healthcare), va cubi cing 13 budc trao di cation trén c6t SP-XL (GE
Healthcare). Tét ca cac dém dugc lam dong lanh dén 4°C va viéc dung giai
dugc thuc hién dong lanh trén bang. Viéc tich ¢t duge thuc hién nhanh &
nhiét d¢ phong. |

Céc té bao con trung da 1am dong lanh dugc dung giai trong dém dung
gidi uu truong va dugc st dung cho cot IMAC diéu ché. Nhua duoc rira béng
3-5 thé tich cot cua dém dung giai, sau d6 3-5 thé tich cot dém rtra chua
imidazol 45mM, va sau d6 protein dich duoc rira giai bang dém chua
imidazol 250mM. Cac phan duoc phén tich bing gel SDS-PAGE nhudém
Coomassie, va cac phin chtra protein dich duge thu gom va sir dung cho cot
GFC diéu ché. Céc phan tir c6t GFC dugc phan tich bang gel SDS-PAGE
nhudém Coomassie, va cac phan chira protein dich dugc thu gom. Phin thu
gom tir cdt GFC dugc pha lodng vao dém muébi thip va st dung cho cot SP-
XL diéu ché. Cot dugce rira béng dém mudi thép dén khi dat dugc do hép thu
dudng co s& A280 6n dinh, va duoc rira giai bing cach st dung 20 gradien
thé tich cot tir NaCl 0mM dén NaCl 500mM. Céc phﬁn tr cot SP-XL lai duoc
phan tich bing gel SDS-PAGE nhudém Coomassie, va c4c phan chtra protein
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dich dugc thu gom. Phan thu gom cubi cing dugc thiAm tach vao dém bao
quén chira 50% glyxerol va dugc bao quan & -20°C. Phan thu gom cudi cling
ndy dugc thir nghiém vé hoat tinh trong thtr nghiém phosphoinosititol kinaza.
Quy trinh tinh ché PI3K beta déi v6i HTS (BV949)

PI3K beta dugc tinh ché trong 2 budc sic ky: séc ky ai lyc kim loai bat
dong (IMAC) trén nhya Ni Sepharose (GE Healthcare) va loc gel (GFC) bang
cach st dung cot Superdex 200 26/60 (GE Healthcare). T4t ca cac dém duge
lam déng lanh dén 4°C va viéc dung giai duoc thuc hién dong lanh trén bang.
Phén doan ¢4t dugc thuc hién nhanh & nhiét d phong.

Té bao con tring d4 1am déng lanh duoc dung giai trong dém dung giai
uu truong va dugc st dung cho cot IMAC diéu ché. Nhuya nay dugc rira béng
3-5 thé tich c6t dém dung giai, sau d6 14 3-5 thé tich cot dém rira chita
imidazol 45mM, va sau d6 protein dich duoc rira giai bing dém chua
imidazol 250mM. Céac phan duoc phén tich bang gel SDS-PAGE nhudm
Coomassie, va cac phﬁn chira protein dich dugc thu gom va dugce sir dung cho
cot GFC diéu ché. Cac phan tir c6t GFC dugc phén tich bing gel SDS-PAGE
nhudém Coomassie, va cac phan chita protein dich dugc thu gom. Phan thu
gom cudi ciing dugc thim tach vao dém béo quéan chtra 50% glyxerol va dugc
bao quan & -20°C. Phin thu gom cudi ciing ndy dugc thir nghiém vé hoat tinh
trong thr nghiém phosphoinostitol kinaza.

Quy trinh tinh ché PI3K gama d6i v6i HTS (BV950)

PI3K gamma duoc tinh ché trong 2 budc sic ky: séc ky 4i lyc kim loai
bat dong (IMAC) trén nhya Ni Sepharose (GE Healthcare) va loc gel (GFC)
st dung cot Superdex 200 26/60 (GE Healthcare). T4t ca dém dugc lam dong
lanh dén 4°C va viéc dung gidi duoc thuc hién dong lanh trén bang. Viéc tich
cdt dugc thyc hién nhanh & nhiét 46 phong. Cac té bao con tring d3 déng
lanh dugc dung giai trong dém dung giai vu truong va dugce st dung cho cot
IMAC diéu ché. Nhua duoc rira béng 3-5 thé tich cdt d€m dung giai, sau d6 3-

5 thé tich cot dém rta chira imidazol 45mM, va sau d6 protein dich duogc rira
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giai bang dém chtra imidazol 250mM. Céac phan dugc phén tich bing gel
SDS-PAGE nhuém Coomassie, va cic phan chtra protein dich duoc thu gom
va dugc st dung cho c6t GFC didu ché. Céc phan tir c6t GFC dugce phan tich
bang gel SDS-PAGE nhudém Coomassie, va céc phéan chira protein dich dugc
thu gom. Phan thu gom cudi cing dugc thim tach vao dém bao quan chua
glyxerol 50% va dugc bao quan & -20°C. Phan thu gom cudi cing duoc thi
nghiém vé hoat tinh trong thir nghiém phosphoinositol kinaza.

Quy trinh tinh ché PI3K delta d6i véi HTS (BV1060)

PI3K delta dugc tinh ché trong 3 budc séc ky: séc ky 4i luc kim loai bét
dong trén nhya Ni Sepharose (GE Healthcare), loc gel sit dung c6t Superdex
200 26/60 (GE Healthcare), va cudi ciing 14 budc trao dbi anion trén cot Q-HP
(GE Healthcare). T4t c4 dém dugc 1am dong lanh dén 4°C va viéc dung giai
dugc thuc hién dong lanh trén bing. Viéc tich phan doan dugc thuc hién
nhanh & nhiét do phong. Cac t& bao con tring da dong lanh dugc dung giai
trong dém dung giai vu truong va dugc st dung cho c6t IMAC diéu ché.
Nhua duoc rira béng 3-5 thé tich cot dém dung giai, sau d6 3-5 thé tich cot
dém rira chira imidazol 45mM, va sau dé6 protein dich duoc rira giai bing dém
chira imidazol 250mM. Cac phan dugc phan tich bang gel SDS-PAGE nhudém
Coomassie, va cac phan chira protein dich dugc thu gom va dugc st dung cho
cdt GFC diéu ché. Cac phéan tir c6t GFC dugc phan tich bing gel SDS-PAGE
nhuém Coomassie, va c4c phan chira protein dich dugc thu gom. Phan gom tur
cdt GFC dugc pha lodng vao dém mudi thép va dugc st dung cho cdt Q-HP
diéu ché. Cot nay dugc rira bing dém mubi thip dén khi dat dugc dd hip thu
dudng co s& A280 6n dinh, va rira giai bang cach sir dung 20 gradien thé tich
cdt tir NaCl 0mM dén NaCl 500mM. Cac phén tur cot Q-HP lai dugc phéan tich
bang gel SDS-PAGE nhudm Coomassie, va cic phan chira protein dich duoc
thu gom. Phén thu gom cudi cing dugc thim tach vao dém béo quan chtra
glyxerol 50% va dugc bao quan & -20°C. Phan thu gom cubi cung duogc thur

nghiém vé hoat tinh trong thir nghiém phosphoinositol kinaza.
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ICs, duge x4c dinh bing biéu d6 khép dudng cong bén tham s theo
"excel fit". Phuong trinh logistic 4 tham s6 dugce st dung dé tinh toan cac tri
s6 ICsp (IDBS XLfit) ctia phan trim tac dung trc ché cia mdi hop chit & 8
n(‘A)ng do (thuong la 10, 3,0, 1,0, 0,3, 0,1, 0,030, 0,010 va 0,003uM). Ngoai ra,
cac tri s6 ICs, dugc tinh todn b:‘?lng cach st dung idbsXLfit model 204, 1a m6
hinh logistic 4 tham sé.

Ngoai ra, d6i v6i thir nghiém tiéu ATP, cac hop chét c6 cong thic I can

thir nghiém duge hoa tan trong DMSO va duoc phan bb tryc tiép vao dia 384
16 mau tring véi lwong 0,51 mdi 15. D& bit diu phan tng, 10ul PI3 kinaza
10nM va Spg/ml 1-alpha-phosphatidylinositol (PI) dugc bd sung vao mdi 13
sau d6 1a 10pul ATP 2pM. Phan tmg dugc thuc hién dén khi xap xi 50% ATP
bi tiéu, va sau d6 dimg lai bang cach bd sung 20ul dung dich Kinase-Glo
(Promega Corp., Madison, WI, USA). Phan tmg d4 dimng lai dugc U trong 5
phut va sau d6 ATP con lai dugc phat hién nho sy phat quang. Sau do, cic tri
s ICs dugc xac dinh.

Mbt sb hop chit cia cac vi du 1-49 va 51-95 thé hién mirc dd chon loc
nhét dinh d6i véi cac paralog khac nhau PI3K o, B, y va 8.

Thich hop 13, cac hop chét cua vi du 1-49 va 51-95 thé hién muc do
chon loc nhét dinh d6i véi d@)ng dang PI3KS9, vi du nhu dugc chi ra trong thir
nghiém in vitro va in vivo déi véi cac paralog khac nhau PI3K a va .

Khoang hoat tinh, biéu hién dudi dang ICs, trong céc thir nghiém nay,
t6t hon 1a nim trong khoang tir 1nM dén 5000nM, t6t hon 13 tir 1nM dén
khoang 1000nM.

2. Thir nghiém té bao

2.1  Phosphoryl hoa Akt 1/2 (S473) qua trung gian phosphoinositit-3 kinaza
(PI3K) & té bao Rat-1

Céc té bao Rat-1 biéu hién qua mic mdt cach 6n dinh dang duoc

myristoyl héa cua tiéu don vi xic tic ciia phosphoinositit-3 kinaza (PI3K)
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alpha, beta hodc delta cua ngudi dugc cho vao dia 384 16 voi mat dd 7500
(PI3K alpha), 6200 (PI3K beta), hodc 4000 (PI3K delta) té bao trong 30ul mdi
truong sinh truéng ddy du (méi truong Eagle duoc cai bién Dulbecco
(glucoza cao DMEM) dugc bd sung bing huyét thanh thai bo 10% (thé
tich/thé tich), 1% (thé tich/thé tich) axit amin khong thiét yéu MEM, HEPES
10mM, L-glutamiﬁ 2mM, puromyxin 10pg/ml va 1% (thé tich/thé tich)
Penixilin/Streptomyxin) va dugc 0 & do 4m 37%C/5%CO,/ d6 4m 95% trong
24h. Céc hop chit dugc pha loang trong dia hop chat 384 15 dé thu duoc cac
dung dich pha lodng theo bac 8 diém cho 40 hop chét thi nghiém trong 90%
DMSO, ciing nhu 4 hgp chat tham chiu cong véi 16 dbi chiing cao va 16 dbi
chimg thap (b e ché). Cac dia d pha lofing truéc duoc didu ché bing cich
dung pipet phan tén 250nl dung dich hop chét vao cac dia polypropylen 384
16 str dung méy phén tan nanolit Hummingwell. C4c hop chét dugc pha loang
so b bang cach bd sung 49,75ul méi trudng sinh truong day du. 10ul dung
dich hop chét di pha lodng so bd duge chuyén vao dia té bao bing cach sir
dung pipet 384 15, tao ra ndong d6 DMSO cubi cling 13 0,11%. Cac té bao dugc
U trong 1h & 37%C/5%CO,/ d6 4m 95%. Dich ndi duogc loai bd, cac té bao
dugc dung gidi trong 20ul d&m dung giai dé phéat hién AlphaScreen®
SureFire®.

Dé phat hién p-AKT(Serd73), kit thir nghiém SureFire® p-Akt 1/2
(Ser473) (PerkinElmer, U.S.A) dugc st dung. 5ul dich dung giai t& bao duoc
chuyén vao céc dia proxi thé tich thip 384 16 dé phat hién bang céch st dung
pipet 384 15. Viéc bb sung cac chét phan tng AlphaScreen® SureFire® dugc
thyc hién theo huéng dan ctia nha sén xuat. Trudce hét, Sul hdn hop dém phan
Umg cong dém hoat héa chira cdc hat nhan AlphaScreen® dugc bd sung vao,
dia dugc day kin, va duoc 1 trén may lac dia trong 2 gi¢ & nhiét d0 phong.
Thir hai, 2ul d&m pha lodng chira cic hat cho AlphaScreen® dugc bb sung

vao, va dia nay duge U trén mdy lac dia nhu trén thém 2 gid nita. Pia nay
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duoc doc trén mdy doc dia twong thich AlphaScreen®, sir dung diéu chinh
AlphaScreen® chuén.

2.2 Xéac dinh sy hoat héa té bao B cua chudt

PI3K® dugc nhan ra 1a diéu hoa chite nang té bao B khi céc té bao duoc
kich thich qua thu thé té biao B (B cell receptor: BCR) (Okkenhaug et al.
Science 297:1031 (2002). Pé danh gia dic tinh trc ché cia cac hop chét nay
trén su hoat hoa té bao B, su diéu hoa tdng cac chét danh diu hoat hoéa CD86
va CD69 trén cac té bao B cua chudt thu dugc tir khang thé lach chudt duoc
do sau khi kich thich bing khang IgM. CD69 14 chit danh d4u hoat héa da
dugc biét 16 dbi véi té bao B va T (Sancho et al. Trends Immunol. 26:136
(2005). CD86 (con dugc biét 1a B7-2) dugc biéu hién chu yéu trén cac té bao
biéu hién khang nguyén, bao gbm cac té bao B. Céc té bao B nghi biéu hién
CD86 & cac murc do thép, nhung diéu hoa tdng nd sau khi kich thich, vi du
nhu BCR hoic thy thé IL-4. CD86 trén t& bao B twong tac véi CD28 trén céc
té bao T. Su tuong tac nay duoc yéu ciu dé hoat héa té bao T tbi uu va dé tao

ra d4p tmg IgG1 tdi wu (Carreno et al. Annu Rev Immunol. 20:29 (2002)).

Léach cua chudt Balb/c duge thu gom, céac té bao lach duge phén 1dp va
dugc rira 2 14n bing RPMI chia huyét thanh thai bd 10% (FBS), HEPES
10mM, penixylin/streptomyxin 100 don vi/ml. RPMI d& bd sung theo céich
ndy dugc goi sau diy 1a méi truong. Cac té bao nay duoc didu chinh dén mat
d6 2,5 X 10° té bao/ml trong moi truong va 200ul huyén phu té bao (5 x10° t

bao) dugc bd sung vio cac 16 thich hop cia dia 96 18.

Sau d6, cac t& bao dugc kich thich béng céch bd sung 50ul mAb khang
IgM trong méi trudng (ndng dd cudi cung: 30ug/ml). Sau khi 0 trong 24 gio &
37°C, céc té bao nay dwoc nhudém bing hdn hop khang thé sau day: khang thé
khang CD86-FITC cia chudt, khang thé khang CD69-PerCP-Cy5.5 chudt,
khang thé khang CD19-PerCP chuét d& danh gié cac té bao B, va khang thé
khang CD3-FITC cua chudt, khang thé khang CD69-PE chuét dé danh gia té
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bao T (2l mdi khang thé/15). Sau 1 gid & nhiét d6 phong (RT) trong béng tbi,
cac té bao dugc chuyén vao cac dia 96 18 sau. Céc t& bao nay dugc rira mot
lan bang 1ml PBS chira 2% FBS va sau khi tao huyén phu lai trong 200, céc
miu ndy dugc phén tich trén may do té bao dong FACS Calibur. Cac t& bao
lympho dugc déng md cdng trong k¥ thut lai diém FSC/SSC theo kich thuée
va thanh phan hat va dugc phén tich thém v& sy biéu hién CD19, CD3 va c4c
chit danh du hoat héa (CD86, CD69). S6 liéu dugce tinh todn tir k§ thuat lai
diém dud6i dang ti 18 phén tram t& bao dugc nhudm duong tinh dbi véi cac
chat danh d4u hoat héa trong quan thé CD19+ hogc CD3+ béng céch sir dung
phan mém BD CellQest.

Dé danh gia dic tinh Gc ché ciia cac hop chit, cac hop chét dugc hoa
tan trudc va dugce pha loang trong DMSO sau d6 pha lodng 1:50 trong mdi
truong. Céc té bao lach ciia chudt Balb/c dugc phan 14p, tao huyén phu lai, va
dugc chuyén vao cac dia 96 15 nhu dwoc mé ta trén day (200ul/18). Céc hop
chét d pha lodng hojic dung mdi dugc bd sung vao cac dia nay (25ul) va
duge 0 ¢ 37°C trong 1 gid. Sau d6, cac mdi trudng nudi cdy duoc kich thich
bang 25ul mAb khang IgM/18 (ndng d6 cudi cung 30pg/ml) trong 24 gio &
37°C va dugc nhudm bing khang thé khang CD86-FITC chudt va khang thé
khang CD19-PerCP ctia chudt (2ul mdi khang thé/13). Sy biéu hién CDS6 trén
cc té bao B duong tinh CD19 duogc dinh lvgng bang méy do t& bao dong nhur
dugc mo ta trén day.

3. Xéc dinh sy san sinh khang thé d6i véi cac t& bio mau do6 ciru (sheep red
blood cells: SRBC).

Toém lai, cac chudt OFA duoc tiém i.v. b%mg céc té bao héng cau ciru
vao ngay d0 va duogc didu tri bing dudng miéng 4 ngay lién tuc (d0 dén d3)
bang cac hop chét dudi sy gidm sat. Cac huyén phu té bao lach dugc bao ché
vao ngay d4 va cac t& bao lympho dugc dit 1én thach mém khi c6 mit cac té
bao chi thi (SRBC) va bb thé. Sy dung giai cac t& bao chi thi do su tiét khang
thé dic hidu SRBC (cht yéu thudc phan 16p IgM) va su c6 mit ctia bd thé tao
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ra cac vét. S& lugng cac vét mdi dia duoc dém va dugc thé hién dudi dang s6
luong cac vét mdi lach.

Gay mién dich: Cac nhém gdm 5 chudt OFA cai dugc gy mién dich vao
ngay 0 bang 2x10%ml SRBC (thu duoc tir Laboratory Animal Services LAS,
Novartis Pharma AG) véi thé tich 0,5ml mbi chudt bang cach tiém i.v.

Piéu tri bang hop chét: cac dong vét duoc didu tri bang hop chét da dugc tao
huyén phu trong CMC 0,5%, Tween80 0,5% trong 4 ngay lién tuc (ngay 0, 1,
2 va 3) bit du vao ngay giy mién dich. Hop chét duoc sir dung bang dudng
miéng 2 14n mdi ngay cach nhau 12 gid gitta cac lidu trong thé tich sir dung 13
5ml/kg thé trong.

Diéu ché huyén phu té bao lach:

Vao ngay 4, cac dong vat dugc gy chét bing CO2. Lach duéc 14y ra,
can, va dit vao cac 6ng nhua chtra 10ml dung dich nuéc mubi can béng Hank
lanh (4°C) (Hank’s balanced salt solution: HBSS; Gibco, do pH=7,3, chira
Img d6 phenol/100ml) d6i véi mdi lach chudt. Cac lach dugc ddng nhét véi
gbm thuy tinh, dé trén d4 trong 5 phiit va 1ml dich ndi duoc chuyén vao éng
méi. Cac té bao duogc rira 1 14n trong 4ml HBSS sau d6 céc dich ndi duoc loai
b6 va pelet dugc tao huyén phu lai trong 1ml HBSS. Sé luong té bao lympho
mdi lach duge xac dinh bing may dém té bao ty dong va céc huyén phu té
bao lach duoc didu chinh dén ndng d6 té bao 1a 30x10%ml.

Thir nghiém tao vét:

Céc dia petri thach mém dugc tao ra v6i 0,7% agaroza (SERVA) trong
HBSS.

Thém vao d6, Iml agaroza 0,7% dugc diéu ché trong cac bng nhua va
duoc giit & 48°C trong bé nude. 50p] huyén phu té bao lach 30x10%ml va
50u] SRBC & ndng d6 40 x 10%ml dugc bd sung vao, dugc trén nhanh
(Vortex) va dugc rét 1én cac dia agaroza di didu ché. Céc dia petri duogc dat
nghiéng nhe dé dat dugc sy phan bd hdn hop té bao trén 16p agaroza. Céc dia
duge dé & nhiét do phong trong 15 phut va sau d6 dugc G ¢ 37°C trong 60
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phiit. Sau d6, 1,4ml b thé lon guinea (Harlan; 10%) duoc bd sung vao va tiép
tuc U trong 60 phiit nita & 37°C. Céc khang thé dic hiéu SRBC duge giai
phong béi cac té bao ngoai dia lién két voi khéng nguyén (SRBC) trong vung
1an can clia chiing. C4c phirc hop khang nguyén-khang thé nay hoat héa bd
thé va dén dén sy dung giai SRBC dé lai diém sang (vét) trong 16p hdng cau
do. Céac vét duoc dém bing kinh hién vi.

Cong thic sau ddy dé xac dinh tac dung tc ché su tao vét dugc sur
dung: %Uc ché = C*100/V-100
v6i: V= sb vét trung binh/lach dbi v6i nhém chét mang; C= sb vét trung
binh/l4ch d6i véi nhém duge diéu tri.
Tai liéu tham khao:
N.K. Jerne & A.A. Nordin (1963) Plaque formation in agar by single
antibody-producing cells. Science 140:405.
N.K. Jerne, A.A. Nordin & C. Henry (1963) The agar plaque technique for
recognizing antibody-producing cells. In: "Cell Bound Antibodies", B. Amos
& H. Koprowski, Eds., Wistar Inst. Press, Philadelphia pp.109-125.
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S6 ligu sinh hoc

Thtr nghiém enzym

Vidu PI3K alpha (uM) | PI3K delta (uM)
1 2,0378 0,015
2 3,391 0,009
3 2,386 0,015
4 1,764 0,033
5 0,749 0,020
6 0,987 0,044
7 1,973 0,013
8 2,494 0,027
9 2,906 0,009
10 0,668 0,009
11 1,199 0,011
12 0,952 0,012
13 1,802 0,013
14 1,832 0,013
15 1,631 0,014
16 1,684 0,016
17 7,678 0,017
18 0,871 0,033
19 3,056 0,033
20 1,839 0,048
21 0,320 0,008
22 0,580 0,008
23 0,129 0,010
24 0,374 0,009
25 0,820 0,026
26 0,368 0,021
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27 3,410 0,040
28 1,214 0,004
29 2,585 0,011
30 2,831 0,040
31 3,024 0,021
32 2,036 0,023
33 1,967 0,018
34 1,648 0,014
35 4,232 0,049
36 4,103 0,025
37 7,021 0,031
38 3,306 0,016
39 0,434 0,009
40 0,260 0,006
41 0,515 0,014
42 0,863 0,013
43 0,728 0,016
44 1,189 0,016
45 0,860 0,018
46 0,803 0,027
47 0,656 0,025
48 0,518 0,029
49 0,388 0,034
51 0,912 0,044
52 1,024 0,046
53 0,504 0,006
54 0,384 0,005
55 0,661 0,005
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56 0,860 0,013
57 0,590 0,025
58 3,060 0,030
59 9,100 0,028
60 3,333 0,045
61 0,589 0,012
62 0,489 0,023
63 0,791 0,051
64 2,331 0,032
65 0,738 0,023
66 1,280 0,014
67 0,262 0,023
68 0,043 0,007
69 0,056 0,003
70 0,121 0,006
71 0,057 0,003
72 0,093 0,004
73 0,054 0,004
74 0,113 0,004
75 0,118 0,004
76 0,106 0,007
77 1,290 0,044
78 0,384 0,012
79 0,781 0,017
80 0,430 0,016
81 0,651 0,02

82 0,066 0,003
33 0,432 0,017
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84 0,058 0,009
85 0,569 0,021
86 1,330 0,020
87 0,452 0,012
88 1,336 0,034
89 1,189 0,029
90 1,991 0,038
91 0,924 0,011
92 2,545 0,009
93 0,872 0,024
94 1,714 0,021
95 0,757 0,053
Thir nghiém té bao

Té bao PI3KS/ICS50 | mCD86/IC50 CD86
Vi du [umol 1-1] [nmol I-1]
1 0,153 94,9
5 0,455 125
20 0,2538 120
28 0,268 71,6
65 0,191 570
67 0,047 48,3
68 0,053 14,9
71 0,035 24,7
81 0,246 86,5
82 0,116 46,2
Thtr nghiém SRBC
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Vét/lach
Vidul
10mg/kg bid 12608 + 4986
Chét mang (0,5% CMC 0,5% Tween80) | 168363 + 49142

Sau day la cac phuong an khéc cla sang che:

Phuong 4n 1: dén xuét tetrahydro-pyrido-pyrimidin ¢ cong thirc (I) va/hodc

cac tautome va’/hodc N-oxit va/hodc cac mudi duge dung cia ching,

Y
R
N | SN
)
N @)
trong do
Y duoc chon tir O hoic NR?;

R' dwoc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-
triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,

hoac
-C(0O)-R*
trong do
R* dugc chon tir C;-Cg-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-Cg-alkyl,
C,-Csg-alkoxy-C;-Cg-alkyl, C;-Cs-alkyl-sulfonyl-C,-Cg-alkyl,

heteroxyclyl, heteroxyclyl-oxy, heteroxyclyl-C-Cg-alkyl, C3-Co-
xycloalkyl, C;-Ci,-xycloalkyl-C,-Cg-alkyl, heteroaryl, heteroaryl-oxy,
heteroaryl-C;-Cg-alkyl, hydroxy, C;-Cs-alkoxy, amino, N-C;-Cg-alkyl-
amino hoac N,N-di-C;-Cg-alkyl-amino,

-234-



20904

trong do6 ‘C;-Cg-alkyl’ trong N-C;-Cg-alkyl-amino va N,N-di-C;-Cs-
alkyl-amino c6 thé khéng dugc thé hodc duwoc thé bing halogen,
hydroxy hoac C,-C4-alkoxy;

trong do ‘Cs-Cjp-xycloalkyl’ trong Cs-Cip-xycloalkyl va C;-Ci-
xycloalkyl-C;-Cg-alkyl c¢6 thé khong dugc thé hodc duge thé bing 1-5
nhém thé doc 13p duogc chon tir oxo, halogen, C;-Cg-alkyl, halo-C;-Cs-
alkyl, hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cg-alkoxy-C;-
Cs-alkyl, amino, N-C;-Cs-alkyl-amino, N,N-di-C;-Cg-alkyl-amino, C;-
Cs-alkyl-cacbonyl, halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-
cacbonyl hodc C;-Cg-alkoxy-C;-Cs-alkyl-cacbonyl,

trong d6 ‘heteroxyclyl’ dugc chon tir oxiranyl, aziridinyl, oxetanyl,
thiethanyl, azetidinyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-
dihydrothiophenyl, 1-pyrolinyl, 2-pyrolinyl, - 3-pyrolinyl,
tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, piperazinyl, azepanyl, thiepanyl hodc oxepanyl; mbi
nhém nay khong dugc thé hodc duoc thé biang 1-5 nhém thé doc lap
dugc chon tir oxo, halogen, C,-Cg-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-
Cs-alkyl, hydroxyl, C,-Cs-alkoxy, C;-Cg-alkoxy-C;-Cg-alkyl, amino, N-
C;-Cg-alkyl-amino, N,N-di-C;-Cs-alkyl-amino, C;-Cg-alkyl-cacbonyl,
halo-C,-Cs-alkyl-cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodc C;-Cs-
alkoxy-C;-Cg-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé duoc gén vao nguyén tir khac loai hodc
nguyén tr cacbon va trong d6 nguyén tir khac loai N va/hodc S cling c6
thé thy y duoc oxy héa dén cac trang thai oxy hoéa khac nhau;

trong d6 ‘heteroaryl’ dugc chon tir

furanyl, thiophenyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl,

1,2,3-oxadiazolyl,1,3,4-oxadiazolyl, 1,2,5-thiadiazolyl, 1,2,4-
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thiadiazolyl, 1,2,3-thiadiazolyl,1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, 1,2,5-triazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl; mdi nhém nay
khong dugc thé hodc duoc thé béng 1-5 nhém thé doc 1ap duoc chon tr
halogen, C;-Cs-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-Cg-alkyl, hydroxyl,
C;-Cs-alkoxy, C;-Cg-alkoxy-C;-Cg-alkyl, amino, N-C;-Cg-alkyl-amino,
N,N-di-C;-Csg-alkyl-amino, C;-Cs-alkyl-cacbonyl, halo-C;-Cg-alkyl-
cacbonyl, hydroxy-C,-Cs-alkyl-cacbonyl hodc C;-Cs-alkoxy-C;-Csg-
alkyl-cacbonyl; trong d6 ‘heteroaryl’ cé thé dugc gén vao nguyén tir
khac loai hodc nguyén tir cacbon va trong d6 nguyén tir khac loai N
va/hodc S cling c6 thé tiy ¥ dwoc oxy héa dén cac trang thai oxy hoa
khac nhau;

R? dugc chon tir phenyl, naphtyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
quinolinyl hoic isoquinolinyl, mdi nhém nay khong dugc thé hodc dugc thé
béng 1-5 nhém thé doc lap dugc chon tir halogen, xyano, nitro, C;-Cg-alkyl,
halo-C;-Cs-alkyl, hydroxy-C,-Cs-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-
alkoxy-C,-Cs-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C;-Cg-alkyl-amino,
C;-Cs-alkyl-cacbonyl,  halo-C;-Cg-alkyl-cacbonyl,  hydroxy-C;-Cg-alkyl-
cacbonyl hodc C;-Cg-alkoxy-C;-Cg-alkyl-cacbonyl;

R} dugc chon tir H, C;-C,-alkyl hodc halo-C;-C,-alkyl; va

m duoc chon tir 0 hodc 1.

Phuong an 2: Hop chit theo phwong 4n 1, ¢ cong thuc (Ib) va/hodc cac

tautome va/hodc N-oxit va/hodc cac muoi duge dung clia ching,

O
R2
N | SN
2
N (Ib),
trong do
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R' duoc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-

triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,

hodc
-C(0)-R*
trong d6
R* duoc chon tir C;-Cs-alkyl, halo-C,-Cs-alkyl, hydroxy-C;-Cg-alkyl,
C,-Cs-alkoxy-C,-Cg-alkyl, C;-Cs-alkyl-sulfonyl-C;-Cg-alkyl,

heteroxyclyl, heteroxyclyl-oxy, heteroxyclyl-C;-Cg-alkyl, C;3-C,-
xycloalkyl, C;-Cj,-xycloalkyl-C;-Cg-alkyl, heteroaryl, heteroaryl-oxy,
heteroaryl-C,-Cs-alkyl, hydroxy, C;-Cg-alkoxy, amino, N-C;-Cg-alkyl-
amino hodc N,N-di-C;-Cg-alkyl-amino,

trong d6 ‘C;-Cg-alkyl’ trong N-C;-Cg-alkyl-amino va N,N-di-C;-Cs-
alkyl-amino c6 thé khéng dugc thé hodc duge thé bing halogen,
hydroxy hodc C;-C4-alkoxy;

trong d6 ‘Cs-Cip-xycloalkyl’” trong C;-Cip-xycloalkyl va Cs-Cip-
xycloalkyl-C;-Cg-alkyl ¢6 thé khéng duogc thé hodc dugc thé bing 1-5
nhém thé doc lap dugc chon tir oxo, halogen, C;-Cg-alkyl, halo-C;-Cs-
alkyl, hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cg-alkoxy-C;-
Cs-alkyl, amino, N-C,-Cs-alkyl-amino, N,N-di-C;-Cg-alkyl-amino, C;-
Cs-alkyl-cacbonyl, halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-
cacbonyl hodc C;-Cs-alkoxy-C;-Cg-alkyl-cacbonyl;

trong do ‘heteroxyclyl’ dugc chon tir oxiranyl, aziridinyl, oxetanyl,
thiethanyl, azetidinyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-
dihydrothiophenyl, 1-pyrolinyl, 2-pyrolinyl, 3-pyrolinyl,
tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, piperazinyl, azepanyl, thiepanyl ho#ic oxepanyl; mbi
nhém nay khong dugc thé hoic dugc thé bing 1-5 nhém thé doc lap
dugc chon tir oxo, halogen, C,-Cs-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-
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Cs-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cg-alkoxy-C;-Cg-alkyl, amino, N-
C;-Cs-alkyl-amino, N,N-di-C;-Cs-alkyl-amino, C;-Cg-alkyl-cacbonyl,
halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-cacbonyl hodc C;-Cs-
alkoxy-C,;-Cs-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé dugc gén vao nguyén tir khac loai hodc
nguyén tir cacbon va trong d6 nguyén tir khac loai N va/hodc S ciling ¢

thé tly y dugc oxy hoa dén céc trang thai oxy hoa khéc nhau;
trong do ‘heteroaryl’ dugc chon tir

furanyl, thiophenyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,3-oxadiazolyl,1,3,4-oxadiazolyl, 1,2,5-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,3-thiadiazolyl,1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, 1,2,5-triazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl; mdi nhém nay
khéng duoc thé hodc duge thé béng 1-5 nhém thé doc l1ap duoc chon tir
halogen, C;-Cs-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-Cs-alkyl, hydroxyl,
C;-Cs-alkoxy, C;-Cg-alkoxy-C,-Cs-alkyl, amino, N-C;-Cg-alkyl-amino,
N,N-di-C,;-Cs-alkyl-amino, C;-Cg-alkyl-cacbonyl, halo-C;-Cs-alkyl-
cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodc C;-Cs-alkoxy-C;-Cs-
alkyl-cacbonyl; trong d6 ‘heteroaryl’ cé thé duoc gin vao nguyén ti
khac loai hodc nguyén tir cacbon va trong d6 nguyén tir khac loai N
va/hodc S ciling c6 thé tlly v dugc oxy hoéa dén cac trang thai oxy hoa
khac nhau;

R’ duoc chon tir phenyl, naphtyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,

quinolinyl ho#c isoquinolinyl, mdi nhém nay khéng dugc thé hodc duogc thé

béng 1-5 nhém thé doc 1ap dugc chon tir halogen, xyano, nitro, C;-Cg-alkyl,
halo-C;-Cg-alkyl, hydroxy-C,-Cs-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-
alkoxy-C;-Cs-alkyl, amino, N-C;-Cs-alkyl-amino, N,N-di-C,-Cg-alkyl-amino,
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C,-Cs-alkyl-cacbonyl,  halo-C;-Cg-alkyl-cacbonyl,  hydroxy-C;-Cs-alkyl-
cacbonyl hodc C;-Cs-alkoxy-C,-Cg-alkyl-cacbonyl.

Phuong 4n 3: Hop chét theo cac phuong 4n 1 hodc 2, ¢6 cong thirc (Ib’)

N Ib%),
va/hoiic cac tautome va/hodic N-oxit va/hodc cac mudi dugc dung cua ching.
Phuong 4n 4: Hop chét theo phuong 4n 1, c6 cong thic (Ic) va/hodc cac

tautome va/hodc N-oxit va/hodc cac muoi dugce dung cia ching,

N (Ic),
trong do
R' dugc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-
triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,

hodc
-C(0)-R*
trong dé
R* duoc chon tir C;-Cs-alkyl, halo-C;-Cs-alkyl, hydroxy-C;-Cs-alkyl,
C,-Cs-alkoxy-C;-Cg-alkyl, C;-Cs-alkyl-sulfonyl-C;-Cg-alkyl,

heteroxyclyl, heteroxyclyl-oxy, heteroxyclyl-C;-Cg-alkyl, C3-Ci,-
xycloalkyl, Cs;-Cis-xycloalkyl-C;-Cs-alkyl, heteroaryl, heteroaryl-oxy,
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heteroaryl-C;-Cg-alkyl, hydroxy, C;-Cs-alkoxy, amino, N-C;-Cg-alkyl-
amino hoac N,N-di-C;-Cg-alkyl-amino,

trong d6 ‘Ci-Cg-alkyl’ trong N-C;-Cg-alkyl-amino va N,N-di-C;-Cs-
alkyl-amino c6 thé khéng dugc thé hoic dugc thé biang halogen,
hydroxy hoac C;-C4-alkoxy;

trong do6 ‘C;-Cip-xycloalkyl’ trong Cs;-Cjp-xycloalkyl va C;-Cip-
xycloalkyl-C;-Cg-alkyl c6 thé khong dugc thé hoic dugc thé bang 1-5
nhém thé doc 18p dugc chon tr oxo, halogen, C;-Cg-alkyl, halo-C;-Cs-
alkyl, hydroxy-C;-Cs-alkyl, hydroxyl, C,-Cg-alkoxy, C;-Cg-alkoxy-C;-
Cs-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C;-Cg-alkyl-amino, C;-
Cs-alkyl-cacbonyl, halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-
cacbonyl hodc C;-Cg-alkoxy-C;-Cg-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ dugc chon tir oxiranyl, aziridinyl, oxetanyl,
thiethanyl, azetidinyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-
dihydrothiophenyl, 1-pyrolinyl, 2-pyrolinyl, 3-pyrolinyl,
tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, piperazinyl, azepanyl, thiepanyl hodc oxepanyl; mdi
nhém nay khong duoc thé hodc duge thé béng 1-5 nhém thé doc lap
duoc chon tir oxo, halogen, C,-Cs-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-
Cs-alkyl, hydroxyl, C;-Csg-alkoxy, C;-Cg-alkoxy-C,-Cg-alkyl, amino, N-
C;-Cs-alkyl-amino, N,N-di-C;-Cs-alkyl-amino, C;-Cs-alkyl-cacbonyl,
halo-C,-Cs-alkyl-cacbonyl, hydroxy-C,-Cs-alkyl-cacbonyl hodc C;-Cs-
alkoxy-C;-Cg-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé duoc gén vao nguyén tir khac loai hogdc
nguyén tir cacbon va trong d6 nguyén tir khac loai N va/hodc S cling cd

thé tlly y duoc oxy héa dén céc trang thai oxy héa khéc nhau;

trong do6 ‘heteroaryl’ dugc chon tir
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furanyl, thiophenyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,3-oxadiazolyl,1,3,4-oxadiazolyl, 1,2,5-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,3-thiadiazolyl,1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, 1,2,5-triazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl; mdi nhém nay
khéng dugc thé hogic dugc thé bang 1-5 nhém thé doc 14p duoc chon tir
halogen, C;-Cs-alkyl, halo-C;-Csg-alkyl, hydroxy-C;-Cs-alkyl, hydroxyl,
C;-Cs-alkoxy, C;-Cg-alkoxy-C,-Cs-alkyl, amino, N-C;-Cg-alkyl-amino,
N,N-di-C;-Cs-alkyl-amino, C,;-Cs-alkyl-cacbonyl, halo-C;-Cg-alkyl-
cacbonyl, hydroxy-C,-Cs-alkyl-cacbonyl ho#ic C;-Cg-alkoxy-C;-Cs-
alkyl-cacbonyl; trong d6 ‘heteroaryl’ cé thé duoc gén vao nguyén tir
khac loai hodc nguyén tir cacbon va trong d6 nguyén tir khac loai N
va/hodc S cling c6 thé tiy ¥ duoc oxy hoéa dén céc trang thai oxy hoa
khac nhau;

R? dugc chon tir phenyl, naphtyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
quinolinyl hodc isoquinolinyl, mdi nhém nay khong dugc thé hodc dugc thé
béng 1-5 nhém thé doc lap dugc chon tir halogen, xyano, nitro, C;-Cg-alkyl,
halo-C;-Cg-alkyl, hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-
alkoxy-C;-Cs-alkyl, amino, N-C;-Cs-alkyl-amino, N,N-di-C,-Cg-alkyl-amino,
C,-Cg-alkyl-cacbonyl,  halo-C;-Cs-alkyl-cacbonyl,  hydroxy-C;-Cg-alkyl-
cacbonyl hoac C-Csg-alkoxy-C,-Cg-alkyl-cacbonyl.

Phuong 4an 5: Hop chét theo phwong 4n 1 hodc 4, ¢6 cong thirc (Ic”)
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va/hodc céc tautome va/hodc N-oxit va/hodc cac mudi duge dung cua ching.

Phuong an 6: Hop chét theo phuong 4n 1, c6 cong thirc (Id) va/hodc céc

tautome va/hodc N-oxit va/hodc cac muodi duge dung cuia chiing,

o]
RZ
Y | NN
)
N (Id),
trong dé

R? dugc chon tir C;-Cg-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-Cg-alkyl, C;-Cs-
alkoxy-C,-Cs-alkyl, C,-Cs-alkyl-sulfonyl-C;-Cg-alkyl, heteroxyclyl,
heteroxyclyl-oxy, heteroxyclyl-C,-Cg-alkyl, C;-Cjp-xycloalkyl, C;3-Ci»-
xycloalkyl-C;-Cg-alkyl, heteroaryl, heteroaryl-oxy, heteroaryl-C;-Cg-alkyl,
hydroxy, C;-Cs-alkoxy, amino, N-C;-Cg-alkyl-amino hodc N,N-di-C;-Cs-
alkyl-amino,

trong d6 ‘C;-Cs-alkyl’ trong N-C;-Cs-alkyl-amino va N,N-di-C;-Cg-alkyl-
amino c6 thé khong duoc thé hodc dugc thé béng halogen, hydroxy hoac C;-
C4-alkoxy;

trong d6 ‘Cs3-Cip-xycloalkyl’ trong Cs-Ci,-xycloalkyl va Cs-Cjp-xycloalkyl-
C;-Cs-alkyl c6 thé khong dugc thé hodc dugc thé bing 1-5 nhém thé doc lap
dugc chon tir oxo, halogen, C;-Cg-alkyl, halo-C,;-Cs-alkyl, hydroxy-C;-Cs-
alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cs-alkoxy-C;-Cg-alkyl, amino, N-C;-Cs-
alkyl-amino, N,N-di-C;-Cg-alkyl-amino, C;-Cg-alkyl-cacbonyl, halo-C;-Cs-
alkyl-cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodc C;-Cg-alkoxy-C;-Cs-
alkyl-cacbonyl;

trong do ‘heteroxyclyl’ dugc chon tir oxiranyl, aziridinyl, oxetanyl,
thiethanyl, axetitinyl, pyrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl,
2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-dihydrothiophenyl, 1-pyrolinyl,
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2-pyrolinyl, 3-pyrolinyl, tetrahydropyranyl, piperidinyl,
tetrahydrothiopyranyl, morpholinyl, thiomorpholinyl, piperazinyl, azepanyl,
thiepanyl hodc oxepanyl; méi nhém nay khong dugc thé hodc dugc thé bing
1-5 nhém thé doc lap dugc chon tir oxo, halogen, C;-Cg-alkyl, halo-C;-Cs-
alkyl, hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cg-alkoxy-C;-Cs-
alkyl, amino, N-C;-Csg-alkyl-amino, N,N-di-C;-Cg-alkyl-amino, C;-Cs-alkyl-
cacbonyl, halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-cacbonyl ho#c C;-
Cs-alkoxy-C,;-Cs-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé dugc gin vao nguyén ti khéc loai hodc nguyén
tr cacbon va trong d6 nguyén tit khac loai N va/hoic S ciing c6 thé tuy y

duogc oxy héa dén céc trang thai oxy héa khac nhau;
trong do ‘heteroaryl’ duogc chon tir

furanyl, thiophenyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl,  isoxazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-
oxadiazolyl,1,3,4-oxadiazolyl, 1,2,5-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,3-
thiadiazolyl,1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl
hoic 1,3,5-triazinyl; mbi nhém nay khong dugc thé hoidc duogc thé b@fmg 1-5
nhém thé doc lap dugc chon tur halogen, C;-Cg-alkyl, halo-C;-Cg-alkyl,
hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cs-alkoxy-C;-Cg-alkyl,
amino, N-C;-Cg-alkyl-amino, N,N-di-C;-Cs-alkyl-amino, C;-Cg-alkyl-
cacbonyl, halo-C;-Cs-alkyl-cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodc C;-
Cs-alkoxy-C;-Cs-alkyl-cacbonyl; trong d6 ‘heteroaryl’ c6 thé dugc gin vao
nguyén tir khéc loai hodc nguyén tir cacbon va trong d6 nguyén tir khac loai N
va/hodc S ciing c6 thé tuy v duoc OXy héa dén cac trang thai oxy hoa khac

nhau; va

R? duoc chon tir phenyl, naphtyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,

quinolinyl ho3c isoquinolinyl, mdi nhém nay khéng dugc thé hodc dugc thé
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béng 1-5 nhém thé doc lap dugc chon tir halogen, xyano, nitro, C;-Cg-alkyl,
halo-C;-Cg-alkyl, hydroxy-C,;-Cg-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-
alkoxy-C,-Csg-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C;-Cg-alkyl-amino,
C;-Cg-alkyl-cacbonyl,  halo-C;-Cs-alkyl-cacbonyl,  hydroxy-C,-Cg-alkyl-
cacbonyl hoac C;-Cg-alkoxy-C,-Cg-alkyl-cacbonyl.

Phuong 4n 7: Hop chét theo phuong 4n 1, c¢6 cong thic (Ie) va/hodc cac

tautome va/hodc N-oxit va/hodc cac mudi duge dung cua ching,

HN
R2
N | SN
J
N (Ie),
trong do

R dugc chon tir C;-Cg-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-Cs-alkyl, C;-Cs-
alkoxy-C;-Cg-alkyl, C;-Cs-alkyl-sulfonyl-C,-Cg-alkyl, heteroxyclyl,
heteroxyclyl-oxy, heteroxyclyl-C,-Cg-alkyl, Cs-Cjp-xycloalkyl, Cs3-Ci,-
xycloalkyl-C;-Cs-alkyl, heteroaryl, heteroaryl-oxy, heteroaryl-C;-Cg-alkyl,
hydroxy, C;-Cg-alkoxy, amino, N-C;-Cg-alkyl-amino hodc N,N-di-C;-Cs-
alkyl-amino,

trong d6 ‘C;-Cs-alkyl’ trong N-C;-Csz-alkyl-amino va N,N-di-C;-Cg-alkyl-
amino c6 thé khong dugc thé hodc duge thé bang halogen, hydroxy hoac C;-
C4-alkoxy;

trong d6 ‘C;-Cip-xycloalkyl’ trong Cs;-Ci-xycloalkyl va Cs-Cpp-xycloalkyl-
C,-Cg-alkyl c6 thé khong dugc thé hodc dugc thé bing 1-5 nhém thé doc 1ap
duoc chon tir oxo, halogen, C;-Cg-alkyl, halo-C,;-Cs-alkyl, hydroxy-C;-Cs-
alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cg-alkoxy-C;-Cg-alkyl, amino, N-C;-Cg-
alkyl-amino, N,N-di-C;-Cs-alkyl-amino, C;-Cg-alkyl-cacbonyl, halo-C;-Cs-
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alkyl-cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodac C;-Cg-alkoxy-C;-Cg-
alkyl-cacbonyl,

trong do6 ‘heteroxyclyl’ dugc chon tir oxiranyl, aziridinyl, oxetanyl,
thiethanyl, azetidinyl, pyrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl,
2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-dihydrothiophenyl, 1-pyrolinyl,
2-pyrolinyl, 3-pyrolinyl, tetrahydropyranyl, piperidinyl,
tetrahydrothiopyranyl, morpholinyl, thiomorpholinyl, piperazinyl, azepanyl,
thiepanyl hodc oxepanyl; mdi nhém nay khéng duoc thé hodc duge thé béang
1-5 nhém thé ddc 13p dugc chon tir oxo, halogen, C;-Cg-alkyl, halo-C;-Cs-
alkyl, hydroxy-C;-Cg-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cg-alkoxy-C;-Cs-
alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C;-Cg-alkyl-amino, C;-Cg-alkyl-
cacbonyl, halo-C,-Cs-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-cacbonyl hodc C;-
Cs-alkoxy-C;-Cg-alkyl-cacbonyl,

trong d6 ‘heteroxyclyl’ c6 thé dwoc gin vao nguyén tir khac loai hoic nguyén
tlr cacbon va trong d6 nguyén tir khac loai N va/hodc S ciing c¢6 thé tiy y

dugc oxy hoa dén céc trang thai oxy hoa khac nhau;
trong do ‘heteroaryl’ dugc chon tir

furanyl, thiophenyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-
oxadiazolyl,1,3,4-oxadiazolyl, 1,2,5-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,3-
thiadiazolyl,1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl
hoic 1,3,5-triazinyl; mbi nhém nay khong duoc thé hodc dugc thé bang 1-5
nhém thé doc 13p duogc chon tir halogen, C;-Cs-alkyl, halo-C;-Cs-alkyl,
hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cg-alkoxy-C;-Cg-alkyl,
amino, N-C;-Cg-alkyl-amino, = N,N-di-C,-Cs-alkyl-amino, C;-Cg-alkyl-
cacbonyl, halo-C,-Cs-alkyl-cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodc C;-
Cs-alkoxy-C;-Cs-alkyl-cacbonyl; trong d6 ‘heteroaryl’ c6 thé dwoc gén véo

nguyén tir khac loai hodc nguyén tir cacbon va trong d6 nguyén tir khac loai N
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va/hodc S ciing ¢ thé tuy v duoc oxy hoa dén céc trang thai oxy héa khac

nhau; va

R’ duoc chon tir phenyl, naphtyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
quinolinyl ho#c isoquinolinyl, mdi nhém nay khong duge thé hodc duogc thé
béng 1-5 nhém thé doc lép dugc chon tir halogen, xyano, nitro, C,-Cg-alkyl,
halo-C-Cg-alkyl, hydroxy-C,-Cg-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-
alkoxy-C;-Cg-alkyl, amino, N-C;-Cs-alkyl-amino, N,N-di-C,-Cg-alkyl-amino,
C;-Cg-alkyl-cacbonyl,  halo-C;-Cs-alkyl-cacbonyl,  hydroxy-C,-Cg-alkyl-
cacbonyl hodc C;-Cs-alkoxy-C,;-Cs-alkyl-cacbonyl.

Phuong 4n 8: Hop chét theo phwong 4n 1, ¢6 cong thirc (Id”)

(0]
N\(
(o) rR*
R XN

=
N (Id’),

va/hodc céc tautome va’hodc N-oxit va/hodc cac mudi duge dung ciia ching,

Phuong 4n 9: Hop chét theo phwong 4n 1, ¢6 cong thirc (Ie”)

(o)
N\/(
HN R4
R\ XN

LA

N (Ie*),

va/hodc cic tautome va/hodc N-oxit va/hodc cac mudi duge dung clia chiing.

Phuong 4n 10: Hop chat theo phuong 4n bat ky trong s6 cac phuong an tir 1
dén 9, trong d6
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R? duoc chon tir naphtyl, pyridyl hodc pyrimidinyl; mdi nhém nay khéng
duoc thé hodc dugc thé b%mg 1-3 nhém thé doc lap dugc chon tir halogen,
Xyano, nitro, C;-Cg-alkyl, halo-C;-Cs-alkyl, hydroxy-C;-Cg-alkyl, hydroxyl,
C;-Cs-alkoxy, C;-Cs-alkoxy-C;-Cg-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-
di-C;-Cg-alkyl-amino,  C;-Cg-alkyl-cacbonyl, halo-C;-Cg-alkyl-cacbonyl,
hydroxy-C,;-Cs-alkyl-cacbonyl hogdc C,-Cs-alkoxy-C;-Cs-alkyl-cacbonyl.

Phuong 4n 11: Hop chét theo phuong an bét ky trong sb céc phwong an tir 1
dén 10, trong d6

R, néu co, 13 -C(0)-R*, trong do

R* dugc chon tir heteroxyclyl, C4-Cg-xycloalkyl ho#c heteroaryl;

trong d6 ‘C3-Cpp-xycloalkyl’ ¢ thé khong dugc thé hodc duoc thé bing 1-3
nhém thé doc 1ap dugc chon tir flo, C;-Cy-alkyl, hydroxyl, C;-C4-alkoxy;
trong do ‘heteroxyclyl’ dugc chon tir pyrolidinyl, tetrahydropyranyl,
piperidinyl, tetrahydrothiopyranyl, morpholinyl hodc piperazinyl; mdi nhém
nay khong dugc thé hodc duoc thé b:‘?lng 1-3 nhém thé doc lap dugc chon tur
oxo, halogen, C;-C;-alkyl, hydroxyl, C;-C4-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé dugc gin vao nguyén ti khac loai hoic nguyén
tlr cacbon va trong d6 nguyén tir khic loai N va/hodc S ciing cé thé tuy y

dugc oxy héa dén cac trang thai oxy héa khac nhau;
trong do ‘heteroaryl’ dugc chon tir

furanyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl, 1,3,4-
oxadiazolyl, pyridyl, pyrazinyl; mdi nhém nay khong duoc thé hodc dugc thé
bang 1-3 nhém thé doc 1ap dugc chon tir C;-Cy-alkyl, hydroxyl;

trong d6 ‘heteroaryl’ cé thé duoc gin vao nguyeén tir khéc loai hoac nguyén tir
cacbon va trong d6 nguyén tir khac loai N va/hoic S cling c6 thé tuy y duoc

oxy hoa dén céc trang thai oxy hoéa khac nhau.
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Phuong an 12: Hop chét theo phwong 4n bt ky trong s céc phuong én tir 1
dén 10, trong d6

R', néu c6, 14 -C(O)-R*, va

R* duogc chon tir C;-Cs-alkyl, C;-Cs-alkoxy-C;-Cs-alkyl, C;-Cg-alkoxy hodc
N,N-di-C,;-Cg-alkyl-amino,

trong d6 ‘C;-Cs-alkyl’ trong N,N-di-C;-Cs-alkyl-amino c6 thé khong dugc thé
hodc dugc thé bang halogen, hydroxy hogc C,-C4-alkoxy.

Phuong 4n 13: Hop chét c6 cong thic (I) nhu dugc xé4c dinh theo phuong an
bat ky trong s cic phuong an tir 1 dén 12 & dang mubi dugc chon tir
a) xitrat, fumarat hoéc napadisylat; hoac

b) phosphat, hydroclorua hodc hippurat.

Phuong 4n 14: Hop chét c6 c6ng thirc (I) nhu duge x4c dinh theo phuong an

bat ky trong sd cac phuong an tir 1 dén 13, dé st dung lam thubc.

Phuong 4n 15: Hon hop chira lugng c6 tac dung diéu tri ciia hop chit c6 cong
thirc (I) nhu dugc x4c dinh theo phurong 4n bt ky trong s cac phuong an tir 1

dén 13, va mot hodc nhidu hoat chét c6 tac dung diéu tri.

Phuong 4n 16: Sir dung hop chét c6 cong thirc (I) nhu duge x4c dinh trong bét
ky mot trong sb cac phuong 4n tir 1 dén 13, dé san xuAt thubc dé didu tri bénh
hoic r6i loan bi gay ra béi hoat tinh ctia cac enzym PI3K, t6t hon 14 boi hoat

tinh ctia ddng dang PI3KS.
Phuong 4n 17: Dugc phim chira lugng c6 tic dung diéu tri cta hop chét c6

cong thire (I) nhu duge x4ac dinh theo phuwong 4n bat ky trong sb cac phuong

antr 1 dén 13, va mot hodc nhiu chét mang dugc dung.

-248-



20904

Phuong 4n 18: Phwong phép diéu hoa hoat tinh cia cac enzym PI3K, tét hon
1a déng dang PI3KS & dbi tugng, bao gdbm bude st dung cho d6i twong nay
lwong c6 tac dung diéu tri ctia hop chéit ¢6 cong thue (I) nhu dugc xac dinh

theo phuong 4n bt ky trong sb cac phuong 4n tir 1 dén 13.

Phuong 4n 19: Phuong phép dé diéu tri rdi loan hodc bénh bi géy ra boi cac
enzym PI3K, t6t hon 14 boi dong dang PI3K$§ bao gdm budc sir dung cho dbi
tugng lugng c6 tac dung didu tri ciia hop chit c6 cong thire (I) nhu duoc xac

dinh theo phuong 4n bét ky trong s cic phuong 4n tir 1 dén 13.

Phuong 4n 20: Phuong phép theo phwong 4n 19, trong d6 rdi loan hodc bénh
nay duoc chon tir cac réi loan ty mién, bénh viém, bénh di ing, bénh duong
thd, nhu bénh hen va COPD, bénh thai ghép; su san xuét khang thé, trinh dién
khang nguyén, san xut xytokin hoic tao co quan bach huyét 1a bat thuong
hoic khéng dugc mong mudn bao gdbm viém khép dang thip, bénh pemphigut
thong thuong, ban xudt huyét giam tidu clu tyu phat, bénh lupus ban d6 hé
thdng, bénh da xo héa, bénh nhuoc co, Hoi ching Sjogren, bénh thiéu mau
huyét tan ty mi&n, bénh viém mach do ANCA, bénh crioglobulin huyét, ban
xuit huyét nghén mach, bénh mé day v6 cdn mén tinh, bénh di ing (bénh
viém da co dia, bénh viém da tiép xuc, bénh viém miii di tng), hodi chirg xuét
huyét phé nang lan téa, AMR (thai ghép qua trung gian khang thé), bénh thai
ghép do té bao B sidu cip, cp tinh va mén tinh va céc bénh ung thu c6 ngudn
gbc tir hé tao mau bao gdm, nhung khong gidi han ¢ bénh da u tiy; bénh bach
cdu; bénh bach cu tiy bao cép tinh; bénh bach ciu tdy bao man tinh; bénh
bach céu lympho; bénh bach cau dong tuy; bénh u lympho khéng Hodgkin;
bénh u lympho; bénh da héng cau nguyén phat; bénh ting tiéu ciu nguyén

phat; bénh xo hoa tiy xuong véi di san tly; va bénh Walden stroem.
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Phuong 4n 21: Phuong phap theo phuong an 19, trong d6 ri loan hodc bénh
dugc chon tir viém khép dang thip (RA), bénh pemphigut thong thuong (PV),
ban xuat huyét giam tiéu ciu ty phat (ITP), bénh ban xuAt huyét nghén mach
(TTP), thiéu mau huyét tan tur midn (AIHA), bénh méu khé dong mic phai
typ A (AHA), bénh lupus ban d6 hé théng (SLE), bénh da xo hda (MS), bénh
nhugc co (MG), Hoi ching Sjdgren (SS), bénh viém mach do ANCA, bénh
crioglobulin huyét, bénh mé day v6 can mén tinh (CAU), bénh dj tmg (bénh
viém da co dia, bénh viém da tiép xtc, bénh viém miii dj tmg), héi ching xut
huyét phé nang lan téa, bénh thai ghép va cac bénh ung thu c6 ngudn gbc tir

hé tao mau.

Phuong 4n 22: St dung hop chét ¢é cong thic (I) nhu duge x4c dinh theo
phuong 4n bét ky trong s cic phwong 4n tir 1 dén 13, dé didu tri bénh hodc
rbi loan & dbi tugng bi gian tiép gay ra béi hoat tinh cta cic enzym PI3K, tét

hon 12 bdi hoat tinh ctia dong dang PI3KS.

Phuong 4n 23: St dung hop chét c6 cong thic (I) nhu duge x4c dinh theo
phuong an bat ky trong sb cac phuong 4n tir 1 d&n 13, dé didu tri réi loan hoic
bénh dugc chon tir cac rdi loan ty mién, bénh viém, bénh di img, bénh duong
thd, nhu bénh hen va COPD, bénh thai ghép; su san Xuét khang thé, trinh dién
khang nguyén, san xuét xytokin hodc tao co quan bach huyét 13 bét thuong
hoic khong nhu mong muén bao gdm bénh viém khép dang thip, bénh
pemphigut théng thudng, ban xuit huyét giam tiéu ciu tyu phat, bénh lupus
ban do hé théng, bénh da xo héa, bénh nhugc co, Hoi ching Sjdgren, thiéu
méu huyét tan tu midn, bénh viém mach do ANCA, bénh crioglobulin huyét,
ban xuét huyét nghé&n mach, bénh mé day v6 can man tinh, bénh di ing (bénh
viém da co dia, bénh viém da tiép xuc, bénh viém miii di tng), hoi chimg xuét

huyét phé nang lan téa, AMR (thai ghép qua trung gian khang thé), bénh thai
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ghép do té bao B siéu cip, cép tinh va man tinh va cac bénh ung thu c6 ngudn
gbc tir hé tao méau bao gdm, nhung khong gidi han & bénh da u tiy; bénh bach
cau; bénh bach ciu tiy bao cép tinh; bénh bach ciu tdy bao man tinh; bénh
bach ciu lympho; bénh bach cu dong tuy; bénh u lympho khong Hodgkin;
bénh u lympho; bénh da hdéng ciu nguyén phat; bénh ting tiéu ciu nguyén
phat; bénh xo hoa tiy xuong with di san tiy; va Bénh Walden stroem.

Phuong 4n 24. St dung hop chét c6 cong thirc (I) nhu duge x4c dinh theo
phuong 4n bét ky trong sd cac phuong 4n tir 1 dén 13, dé didu tri rdi loan hodc
bénh dugc chon tir bénh viém khép dang thip (RA), bénh pemphigut thong
thuong (PV), ban xuit huyét giam tidu clu tu phat (ITP), ban xuit huyét
nghén mach (TTP), thiéu méau huyét tan tu mién (AIHA), bénh méu khé dong
méc phai typ A (AHA), bénh lupus ban d6 hé théng (SLE), bénh da xo héa
(MS), bénh nhugc co (MG), hdi chimg Sjégren (SS), bénh viém mach do
ANCA, bénh crioglobulin huyét, bénh mé day v cédn mén tinh (CAU), bénh
di tng (bénh viém da co dia, bénh viém da tiép xuc, bénh viém miii di tng),
héi chimg xuét huyét phé nang lan tda, bénh thai ghép va cac bénh ung thu c6

nguodn goc tir hé tao mau.

Phuong 4n 25: Quy trinh hogic phuong phap san xuét hop chét c6 cong thirc
(I) theo phuong an 1,

bao gdm budc theo phuong phép A:
b) khtr bao vé& hop chét c6 cong thirc (E),
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(E)
trong d6 PG” 12 nhém bao vé thich hop va R, Y va m 14 nhu duogc xéc dinh cho
hop chit c6 cong thirc (1)
¢) sau d6 phan ung véi
R*-Hal,
trong d6 R* 12 nhu duge x4c dinh cho hop chit c6 cong thie (I) va Hal la
halogen, trong céc diéu kién Buchwald-Hartwig thong thudng bang cach sir

dung phéi tir véi cht xuc tac paladi, khi c6 mit bazo, trong dung méi hitu co;

trong d6 hop chit c6 cong thirc (E) dugc didu ché bao gdm budc

d) khir bao vé PG' tir hop chit c¢6 cong thic (C),

(€)
trong d6 PG' 12 nhém béo vé thich hop, va cic nhém thé con lai 14 nhu
dugc xéc dinh trén day,
e) sau d6 phan tmg nébi véi

Rl-Act,
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trong d6 khi R' 13 -C(0O)-R*, trong d6 R* 1a nhu dwoc xéc dinh cho hop
chét c6 cong thuc (I), va Act 12 nhém hoat héa hodc nhom hydroxy, thi
phan tmg néi ndy 14 phan tmg tao amit, ure hodc carbamic este, hoic;

trong d6 khi R' dwoc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl va Act 1a
halogen, phan tmg ndi ndy duoc thuc hién khi c¢6 mit bazo amin hosic
phan {mg nay dugc thuc hién trong céc didu kién Buchwald-Hartwig
thong thuong bang cach st dung phéi tr véi chit xuc tac paladi khi c6

mat bazo;

trong d6 hop chét c6 cong thie (C) duge didu ché bao gdm budc
a) ndi hop chat c6 cong thirc (A),
X

PG?
\N NN

LA

N
(A)

trong d6 X 1a halogen va PG 1a nhu duge xé4c dinh trén day; voi hop
chit ¢ cong thic (B),

(B)

HY

trong d6 cac nhom thé 13 nhw duge x4c dinh trén day,

trong d6 khi YH la OH va X 1a halogen, phan Gng xay ra khi c6 mit
bazo thich hgp, hodc

trong d6 khi YH 13 NR’H va X 14 halogen: Phan ung xay ra khi cd
mat bazo thich hgp, hoac

trong d6 khi YH 1a NR’°H va X 1a hydroxy: phan tng nbi phospho

duge thuc diy bdi bazo duoc sir dung;
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hoic bao gdm céc budc a), d) va e) ciia phuong phap A nhu dugc xac dinh trén

day, bt du tir hop chit c6 cong thirc (A) trong d6 PG? 1a R?,;

hoic, bao gém céc budc ctia phwong phap B:

d) khir bao vé hop chét cé cong thirc (D),

(D)

trong d6 PG' 1a nhém béo vé thich hop, va cac nhém thé con lai 14 nhu duge
xac dinh trén day
e) sau d6 phan tng ndi véi
Rl-Act,
trong d6 khi R' 1a -C(O)-R", trong d6 R* 12 nhu dugce x4c dinh cho hop chét co
cong thue (1), va Act 12 nhém hoat héa hoic nhém hydroxy, phan tmg nbi nay
la sy tao amit, ure hodc carbamic este, hoic;
trong d6 khi R' dugc chon tur phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl va Act la
halogen, phan tmg néi nay dwoc thuc hién khi c6 mit bazo amin hoic phan
ting ndy duoc thyuc hién trong cac didu kién Buchwald-Hartwig thong thuong
bang céch sir dung phdi tir v6i chit xuc tac paladi khi c6 mat bazo;

trong d6 hop chit c6 cong thirc (D) dugc didu ché bao gbm budc

b) khtr bao vé PG' tir hop chét c6 cong thirc (C),
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trong d6 PG' 1a nhém béo v& thich hop, va cac nhém thé con lai 1a nhu
dugc xac dinh trén day,
¢) sau d6 phan tmg ndi véi
R’-Hal,
trong d6 R? 13 nhu dugc xé4c dinh cho hop chét ¢ cong thirc (I) va Hal 13
halogen, trong céc diéu kién Buchwald-Hartwig théng thuong bang cach
st dung phéi tir voi chét xuc tic paladi, khi c6 mat bazo, trong dung moi
hitu co; |

trong d6 hop chit ¢6 cong thic (C) duoc didu ché nhu duge mé ta

trén day;

hodc bao gém cac budc a), b) va ¢) cla phuong phap B nhu dugc x4c dinh trén
dy, bat dAu tir hop chit c6 cong thic (B) trong d6 PG 1a R,

va néu mubn, chuyén héa hop chét c6 cong thirc (I) thanh hop chit c6 cong
thie (I) khac, chuyén héa mubi coa hop chit c6 cong thirc (I) thu duoc thanh
hop chét tr do hodic mubi khac, chuyén héa hop chét c6 cong thirc (D tu do
thu dugc thanh mudi cua no, va/hodc tich hdn hop ddng phéan thu dugc cia

hop chat c6 cong thirc I thanh cac ddng phan don 18
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YEU CAUBAO HO:

1. Hop chét tetrahydro-pyrido-pyrimidin ¢4 cong thtrc (I) va/hodc cac tautome

va/hodc N-oxit va/hodc cac mudi dugc dung cia hgp chat nay,

Y
R
N | SN
P
N @
trong d6:
Y dugce chon tir O hoic NR?;

R' duogc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, 1,2,3-
triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,

hoéc
-C(O)-R*
trong do:
R* duoc chon tr C;-Cg-alkyl, halo-C;-Cs-alkyl, hydroxy-C,-Cg-alkyl,
C,-Cg-alkoxy-C;-Cg-alkyl, C;-Cs-alkyl-sulfonyl-C;-Cs-alkyl,

heteroxyclyl, heteroxyclyl-oxy, heteroxyclyl-C,-Cg-alkyl, Cs3-Ci,-
xycloalkyl, C;-Cj;-xycloalkyl-C;-Cs-alkyl, heteroaryl, heteroaryl-oxy,
heteroaryl-C;-Csg-alkyl, hydroxy, C,-Cs-alkoxy, amino, N-C;-Cs-alkyl-
amino hodc N,N-di-C;-Cg-alkyl-amino,

trong do ‘C;-Cg-alkyl’ trong N-C;-Cg-alkyl-amino va N,N-di-C;-Cs-
alkyl-amino cé thé khong dugc thé hodc dugc thé bing halogen,
hydroxy hodc C;-C4-alkoxy;

trong d6 ‘Cs-Cip-xycloalkyl’ trong Cs-Cip-xycloalkyl va C;-Cio-
xycloalkyl-C;-Cg-alkyl c6 thé khong dugc thé hoic duoc thé bing 1-5
nhom thé doc 1ap dugc chon tir oxo, halogen, C;-Cg-alkyl, halo-C;-Cs-
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alkyl, hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cg-alkoxy-C;-
Cs-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-di-C,-Cg-alkyl-amino, C;-
Cs-alkyl-cacbonyl, halo-C;-Cg-alkyl-cacbonyl, hydroxy-C;-Cg-alkyl-
cacbonyl hodc C;-Cg-alkoxy-C,-Cg-alkyl-cacbonyl;

trong do ‘heteroxyclyl’ dugc chon tir oxiranyl, aziridinyl, oxetanyl,
thiethanyl, azetidinyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-
dihydrothiophenyl, 1-pyrolinyl, 2-pyrolinyl, 3-pyrolinyl,
tetrahydropyranyl, piperidinyl, tetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, piperazinyl, azepanyl, thiepanyl hoic oxepanyl; mdi
nhém nay khéng dugc thé hoic dirqc thé b%mg 1-5 nhém thé doc lap
dugc chon tir oxo, halogen, C;-Cg-alkyl, halo-C;-Cg-alkyl, hydroxy-C;-
Cs-alkyl, hydroxyl, C;-Cs-alkoxy, C;-Cs-alkoxy-C;-Cg-alkyl, amino, N-
C;-Cs-alkyl-amino, N,N-di-C;-Cs-alkyl-amino, C,-Cg-alkyl-cacbonyl,
halo-C,;-Cs-alkyl-cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodc C;-Cs-
alkoxy-C;-Cg-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c6 thé dwoc gén vao nguyén tir khac loai hoic
nguyeén tir cacbon va trong d6 nguyén tir khac loai N va/hodc S ciing ¢

thé tlly ¥ dwoc oxy hoa dén cac trang thai oxy héa khac nhau;
trong d6 ‘heteroaryl’ dugc chon tir

furanyl, thiophenyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,3-oxadiazolyl,1,3,4-oxadiazolyl, 1,2,5-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, 1,2,5-triazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
1,2,3-triazinyl, 1,2,4-triazinyl ho#ic 1,3,5-triazinyl; méi nhém nay
khéng dugc thé hodc duge thé béng 1-5 nhém thé doc 1ap dugc chon tir
halogen, C;-Cs-alkyl, halo-C;-Cs-alkyl, hydroxy-C,-Cs-alkyl, hydroxyl,
C,-Cs-alkoxy, C;-Cs-alkoxy-C;-Csg-alkyl, amino, N-C;-Cg-alkyl-amino,
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N,N-di-C;-Cg-alkyl-amino, C;-Cg-alkyl-cacbonyl, halo-C;-Cg-alkyl-
cacbonyl, hydroxy-C;-Cs-alkyl-cacbonyl hodac C;-Cg-alkoxy-C;-Csg-
alkyl-cacbonyl; trong d6 ‘heteroaryl’ cé thé dugc gin vao nguyén tir
khac loai hodc nguyén tir cacbon va trong d6 nguyén tir khac loai N
va/hodc S cling c6 thé tlly y duoc oxy héa dén céac trang thai oxy hoa
khac nhau;

R’ dugc chon tir phenyl, naphtyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
quinolinyl hodc isoquinolinyl, mdi nhém nay khéng dugc thé hodc duge thé
béng 1-5 nhém thé doc 14p duoc chon tir halogen, xyano, nitro, C;-Cg-alkyl,
halo-C;-Cs-alkyl, hydroxy-C;-Cs-alkyl, hydroxyl, C;-Cg-alkoxy, C;-Cs-
alkoxy-C;-Csg-alkyl, amino, N-C;-Cs-alkyl-amino, N,N-di-C;-Cg-alkyl-amino,
Ci-Cg-alkyl-cacbonyl,  halo-C;-Cs-alkyl-cacbonyl,  hydroxy-C;-Cg-alkyl-
cacbonyl hodc C,-Cg-alkoxy-C;-Cg-alkyl-cacbonyl;

R? duge chon tir H, C,-Cy-alkyl hodc halo-C,-C4-alkyl; va

m duogc chon tir 0 hodc 1.

2. Hop chét theo diém 1, c6 cong thuce (Id”):

(0]
N\/<
(o) R*
R\ XN

LA

N 1d’),
va/hodc cc tautome va/hodic N-oxit va/hodc cac mudi duoc dung cua hop

chét nay.

3. Hop chét theo diém 1, c6 cong thuc (Ie”):
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(0]
N
A

N Ie),
va/hodc cac tautome va/hodc N-oxit va/hodc cac mudi dugc dung cua hop

chét nay.

4. Hop chét theo diém bét ky trong cac diém tir 1 dén 3, trong do

R* duoc chon tir naphtyl, pyridyl hogc pyrimidinyl; mdi nhém nay khong
dugc thé hoic dugc thé bing 1-3 nhém thé doc 1ap dwoc chon tir halogen,
xyano, nitro, C;-Cg-alkyl, halo-C;-Cs-alkyl, hydroxy-C;-Cs-alkyl, hydroxyl,
C;-Cs-alkoxy, C;-Cs-alkoxy-C;-Cs-alkyl, amino, N-C;-Cg-alkyl-amino, N,N-
di-C;-Cs-alkyl-amino,  C;-Cg-alkyl-cacbonyl, halo-C;-Cg-alkyl-cacbonyl,
hydroxy-C,-Cs-alkyl-cacbonyl hodc C;-Cg-alkoxy-C;-Cg-alkyl-cacbonyl.

5. Hop chét theo diém bt ky trong cac diém tir 1 dén 4, trong do

R', néu co, 1a -C(O)-R4, trong d6

R* duge chon tir heteroxyclyl, C4-Cg-xycloalkyl hodc heteroaryl;

trong d6 ‘C3-Cjp-xycloalkyl’ c6 thé khong duqé thé hodic dugc thé bang 1-3
nhém thé doc 13p duoc chon tir flo, C;-C4-alkyl, hydroxyl, C;-C4-alkoxy;
trong do ‘heteroxyclyl’ dugc chon tir pyrolidinyl, tetrahydropyranyl,
piperidinyl, tetrahydrothiopyranyl, morpholinyl hodc piperazinyl; mdi nhém
nay khong dugc thé hodc dugc thé béng 1-3 nhém thé doc 1ap duogc chon tir
oxo, halogen, C,;-C4-alkyl, hydroxyl, C,-C4-alkyl-cacbonyl;

trong d6 ‘heteroxyclyl’ c¢6 thé dugc gin vao nguyén tir khac loai hodc nguyén
tr cacbon va trong d6 nguyén ti khéc loai N va/hodc S ciling c6 thé tiy

duoc oxy hoa dén cac trang thai oxy hoa khéc nhau;

trong do6 ‘heteroaryl’ dugc chon tir
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furanyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl, 1,3,4-
oxadiazolyl, pyridyl, pyrazinyl; mdi nhém nay khéng dugc thé hodc duoc thé
bang 1-3 nhém thé doc lap duoc chon tir C;-Cs-alkyl, hydroxyl;

trong d6 ‘heteroaryl’ c6 thé dugc gén vao nguyén tir khac loai hodc nguyén tir
cacbon va trong d6 nguyén tir khac loai N va/hodic S ciling c6 thé tuy y dugc

oxy héa dén céc trang thai oxy hoéa khac nhau.

6. Hop chét theo diém bét ky trong cac diém tir 1 dén 4, trong do

R, néu c6, 1a -C(O)-R*, va

R* duoc chon tir C;-Cs-alkyl, C;-Cs-alkoxy-C;-Cg-alkyl, C;-Cg-alkoxy hoic
N,N-di-C;-Cg-alkyl-amino,

trong d6 ‘C;-Cs-alkyl’ trong N,N-di-C;-Cs-alkyl-amino c6 thé khong dugc thé
hozc dugc thé bing halogen, hydroxy hoac C;-C,-alkoxy.

7. Hop chit theo diém 1, trong d6 hop chit nay duge chon tir nhém bao gbm
céc hop chét sau:
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-(tetrahydro-pyran-4-yl)-metanon;
{(8)-3-[6-(2,4-Dimetoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(2,4-Dimetoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
2-Metoxy-5-{4-[(S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril;
2-Metoxy-5-{4-[1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril;
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1-{(5)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-propan-1-on;
1-{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-propan-1-on;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
2-Amino-5-{4-[(S)-1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril;
2-Amino-5-{4-[1-(tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril;
(S)-(3-(6-(5-Flo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(5-Flo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-
4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(S)-2-Metoxy-5-(4-(1-(2-metoxyaxetyl)pyrolidin-3-yloxy)-7,8-
dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
2-Metoxy-5-(4-(1-(2-metoxyaxetyl)pyrolidin-3-yloxy)-7,8-dihydropyrido[4,3-
d]pyrimidin-6(5H)-yl)nicotinonitril;
(S)-5-(4-(1-(Xyclopentancacbonyl)pyrolidin-3-yloxy)-7,8-dihydropyrido[4,3-
d]pyrimidin-6(5H)-yl)-2-metoxynicotinonitril;
5-(4-(1-(Xyclopentancacbonyl)pyrolidin-3-yloxy)-7,8-dihydropyrido[4,3-
d]pyrimidin-6(5H)-yl)-2-metoxynicotinonitril;
(2,4-Dimetyl-oxazol-5-yl)-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
(2,4-Dimetyl-oxazol-5-yl)- {3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
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Furan-3-yl-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
Furan-3-yl-{3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy-pyrolidin-1-1-yl }-oxazol-5-yl-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
(3-Metoxy-xyclobutyl)-{(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
(3-Metoxy-xyclobutyl)- {3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
({1(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-4-yl-metanon;
(13-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-oxazol-4-yl-metanon;
1-(4-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl }-piperidin-1-yl)-
etanon;
1-(4-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl }-piperidin-1-yl)-etanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(4-metyl-oxazol-5-yl)-metanon;
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{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(4-metyl-oxazol-5-yl)-metanon;
5-{(8S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl } -1H-pyridin-2-on;
5-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl } -1H-pyridin-2-on;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-imidazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-y1}-(1-metyl-1H-imidazol-4-yl)-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-4-yl-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl } -oxazol-4-yl-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-5-yl-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-5-yl-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2-metyl-oxazol-4-yl)-metanon;
{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-y1}-(2,2-dimetyl-tetrahydro-pyran-4-yl)-
metanon;

{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2,2-dimetyl-tetrahydro-pyran-4-yl)-

metanon;
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{(S)-3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2,4-dimetyl-oxazol-5-yl)-metanon;
{3-[6-(5,6-Dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(2,4-dimetyl-oxazol-5-yl)-metanon;
(4,4-Diflo-xyclohexyl)-{(S)-3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl } -metanon;
(4,4-Diflo-xyclohexyl)-{3-[6-(5,6-dimetoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
2-Metoxy-5-{4-[(S)-1-(2-tetrahydro-pyran-4-yl-axetyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5SH-pyrido[4,3-d]pyrimidin-6-yl} -nicotinonitril;
2-Metoxy-5-{4-[1-(2-tetrahydro-pyran-4-yl-axetyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -nicotinonitril;
5-{4-[(S)-1-(2,4-Dimetyl-oxazol-5-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-
5H-pyrido[4,3-d]pyrimidin-6-yl }-2-metoxy-nicotinonitril;
5-{4-[1-(2,4-Dimetyl-oxazol-5-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl }-2-metoxy-nicotinonitril;
5-{4-[(S)-1-(2,2-Dimetyl-tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl } -2-metoxy-nicotinonitril;
5-{4-[1-(2,2-Dimetyl-tetrahydro-pyran-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-2-metoxy-nicotinonitril;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-oxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl } -(5-metyl-oxazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-isoxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(5-metyl-isoxazol-4-yl)-metanon;
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{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-isoxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-y1)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-isoxazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-isoxazol-4-yl)-metanon;
{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-y1}-(3-metyl-isoxazol-4-yl)-metanon;
Isoxazol-3-yl-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
Isoxazol-3-yl-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
Isoxazol-5-yl-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
Isoxazol-5-yl-{3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-metanon;
2-Metoxy-5-{4-[(S)-1-(thiazol-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-
5H-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril;
2-Metoxy-5-{4-[1-(thiazol-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril;
2-Metoxy-5-{4-[(S)-1-(1-metyl-1H-pyrazol-4-cacbonyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-y1}-nicotinonitril;
2-Metoxy-5-{4-[1-(1-metyl-1H-pyrazol-4-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl}-nicotinonitril;
2-Metoxy-5-{4-[(S)-1-(1-metyl-1H-pyrazol-3-cacbonyl)-pyrolidin-3-yloxy]-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril;
2-Metoxy-5-{4-[1-(1-metyl-1H-pyrazol-3-cacbonyl)-pyrolidin-3-yloxy]-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl }-nicotinonitril;
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(2,2-Dimetyl-tetrahydro-pyran-4yl)-{(S)-3-[6-(6-Metoxy-5-metyl-pyridin-3-
y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-y1}-
metanon,;

(2,2-Dimetyl-tetrahydro-pyran-4yl)- {3-[6-(6-Metoxy-5-metyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-metanon;
(1,1-Dioxo-hexahydro-1lambda* 6*-thiopyran-4-yl)-{(S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-
pyrolidin-1-yl}-metanon;

(1,1-Dioxo-hexahydro-1lambda* 6*-thiopyran-4-yl)-{3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-
pyrolidin-1-yl}-metanon;

(S)-(2,4-Dimetyloxazol-5 -yD)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
(2,4-Dimetyloxazol-5-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl) metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(thiazol-5-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(thiazol-5-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-pyrazol-5-yl) metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-pyrazol-5-yl) metanon;
4-((S)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydro
pyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-on;
4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-on;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5 ,0,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-3-yl)metanon;
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(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-3-yl)metanon;
(S)-(1H-Imidazol-4-y1)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl) metanon;
(1H-Imidazol-4-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
5-((S)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydro
pyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-on;
5-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)pyrolidin-2-on;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido ~ [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyridin-4-yl)metanon;
(S)-(1,3-Dimetyl-1H-pyrazol-4-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin -3-
y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)
metanon;
(1,3-Dimetyl-1H-pyrazol-4-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl) metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1H-pyrazol-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1H-pyrazol-4-yl)metanon;
(S)-(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(5-metyl-1,3,4-oxadiazol-2-yl)
metanon;
(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido ~ [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(5-metyl-1,3,4-oxadiazol-2-yl)metanon;
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(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyrazin-2-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(pyrazin-2-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-imidazol-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido ~ [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(1-metyl-1H-imidazol-4-yl) metanon;
{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-pyrazol-4-yl)-
metanon;
{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido  [4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(1-metyl-1H-pyrazol-4-yl)-metanon;
{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-thiazol-4-yl-metanon;
{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido  [4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-thiazol-4-yl-metanon;
{(S)-3-[6-(5-Clo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
{3-[6-(5-Clo-6-metoxy-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
(S8)-(3-(6-(6-Amino-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(6-Amino-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)azetidin-1-yl)(tetrahydro-2H-pyran-4-yl) metanon;
{(S)-3-[6-(2-Metoxy-pyrimidin-5-yl1)-5,6,7,8-tetrahydro-pyrido[4,3-d]
pyrimidin-4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
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{3-[6-(2-Metoxy-pyrimidin-5-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d] pyrimidin-
4-yloxy]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon;
[(S)-3-(6-Quinolin-3-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon;
[3-(6-Quinolin-3-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy)-
pyrolidin-1-yl]-(tetrahydro-pyran-4-yl)-metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(S)-1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydro
pyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)-3,3-dimetylbutan-1-on;
1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)-3,3-dimetylbutan-1-on;
1-{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-propan-1-on;
1-{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-propan-1-on;
2-Metoxy-5-[4-((S)-1-propionyl-pyrolidin-3-yloxy)-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl]-nicotinonitril;
2-Metoxy-5-[4-(1-propionyl-pyrolidin-3-yloxy)-7,8-dihydro-SH-pyrido[4,3-
d]pyrimidin-6-yl]-nicotinonitril;
(S)-6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyridin-2-yl) pyrolidin-3-
yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyridin-2-yl)pyrolidin-3-
yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
(S)-6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyrimidin-2-yl)pyrolidin-
3-yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
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6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-4-(1-(pyrimidin-2-yl)pyrolidin-3-
yloxy)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin;
(S)-1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydro
pyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
1-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-
yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido ~ [4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl )metanon;
(S)-2-Metoxy-5-(4-(1-(tetrahydro-2H-pyran-4-cacbonyl)pyrolidin-3-
ylamino)-7,8-dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
2-Metoxy-5-(4-(1-(tetrahydro-2H-pyran-4-cacbonyl)pyrolidin-3-ylamino)-
7,8-dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
(S)-1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydro
pyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-cacbonyl)piperidin-1-
yl)etanon;
1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydro
pyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-cacbonyl)piperidin-1-
yl)etanon;
(2,2-Dimetyltetrahydro-2H-pyran-4-y1)((S)-3-(6-(6-metoxy-5-(triflo
metyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-
ylamino)pyrolidin-1-yl)metanon;
(2,2-Dimetyltetrahydro-2H-pyran-4-yl)(3-(6-(6-metoxy-5-(triflometyl)
pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino) pyrolidin-
1-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-yl)metanon;
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(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido ~ [4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-yl)metanon;
((S)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-y1)((1s,4R)-4-
metoxyxyclohexyl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido ~ [4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)((1s,4R)-4-metoxyxyclo
hexyl)metanon; /
((S5)-3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-y1)((1r,4S)-4-metoxyxyclohexyl)
metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)((1r,4S)-4-metoxyxyclohexyl)

metanon;

((1s,4R)-4-Hydroxyxyclohexyl)((S)-3-(6-(6-metoxy-5-(triflometyl) pyridin-3-
y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino) pyrolidin-1-
yl)metanon;

((1s,4R)-4-Hydroxyxyclohexyl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)metanon;
((1r,45)-4-Hydroxyxyclohexyl)((S)-3-(6-(6-metoxy-5-(triflometyl) pyridin-3-
yD)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-
yl)metanon;
((1r,4S)-4-Hydroxyxyclohexyl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(1-metyl-1H-imidazol-4-yl) metanon;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(1-metyl-1H-imidazol-4-yl)metanon;
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(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-yl)metanon;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-5-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-4-yl)metanon;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(oxazol-4-yl)metanon;
(2,2-Dimetyltetrahydro-2H-pyran-4-y1)((S)-3-(6-(6-metoxy-5-metylpyridin-3-
y1)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino) pyrolidin-1-
yl)metanon;
(2,2-Dimetyltetrahydro-2H-pyran-4-y1)(3-(6-(6-metoxy-5-metylpyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl)metanon;
(S)-1-(3-(6-(6-Metoxy-5-metylpyridin-3-y1)-5,6,7,8-tetrahydropyrido[4,3-
d]pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
1-(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)propan-1-on;
(S)-(3-(6-(5-Clo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(5-Clo-6-metoxypyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(S)-(3-(6-(6-Metoxy-5-metylpyridin-3-y1)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(3-(6-(6-Metoxy-5-metylpyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]
pyrimidin-4-ylamino)pyrolidin-1-yl)(tetrahydro-2H-pyran-4-yl)metanon;
(Tetrahydro-pyran-4-yl)-{(S)-3-{6-(5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl }-metanon;
(Tetrahydro-pyran-4-yl)- {3-{6-(5-(triflometyl)pyridin-3-y1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-ylamino)pyrolidin-1-yl }-metanon;
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(5)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(4-metylpiperazin-1-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(4-metylpiperazin-1-yl)metanon;
(5)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-y1)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(morpholino)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido ~ [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(morpholino)metanon;
(5)-(4-Hydroxypiperidin-1-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
4-Hydroxypiperidin-1-yl)(3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-
5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)metanon;
(5)-N-(2-Hydroxyetyl)-3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)-N-metylpyrolidin-1-carboxamit;
N-(2-Hydroxyetyl)-3-(6-(6-metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)-N-metylpyrolidin-1-carboxamit;
(S)-1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl1)-5,6,7,8-
tetrahydropyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl) piperazin-1-
yl)etanon;
1-(4-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydro
pyrido[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-cacbonyl)piperazin-1-yl)etanon;
(S)-2-Metoxy-5-(4-(1-(morpholin-4-cacbonyl)pyrolidin-3-yloxy)-7,8-
dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
2-Metoxy-5-(4-(1-(morpholin-4-cacbonyl)pyrolidin-3-yloxy)-7,8-
dihydropyrido[4,3-d]pyrimidin-6(5H)-yl)nicotinonitril;
(5)-(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido
[4,3-d]pyrimidin-4-yloxy)pyrolidin-1-yl)(oxazol-4-yl)metanon;
(3-(6-(6-Metoxy-5-(triflometyl)pyridin-3-yl)-5,6,7,8-tetrahydropyrido  [4,3-
d]pyrimidin-4-yloxy)pyrolidin-1-yl)(oxazol-4-yl)metanon;
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1-(4-{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl }-piperidin-1-yl)-
etanon;

1-(4-{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-y1)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-cacbonyl}-piperidin-1-yl)-
etanon,

{(S)-3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-
metanon;
{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido  [4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-(3-metyl-3H-imidazol-4-yl)-metanon;
{(S)-3- [64(6-Metoxy-5 -triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-5-yl-metanon;
{3-[6-(6-Metoxy-5-triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido  [4,3-
d]pyrimidin-4-yloxy]-pyrolidin-1-yl }-oxazol-5-yl-metanon;
{(S)-3-[6-(6-Metoxy-pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d] pyrimidin-
4-yloxy)pyrolidin- 1-yl}-(tetrahydro-pyran-4-yl)-metanon; va
{3-[6-(6-Metoxy-pyridin-3-yl)-5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-
yloxy)pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon.

8. Hop chét theo diém 1, trong d6 hop chit nay la {(S)-3-[6-(6-metoxy-5-
metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-
pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon, hoic mubi duoc dung cia

hop chét nay.

9. Hop chit theo diém 1, trong d6 hop chét nay 13 {(S)-3-[6-(6-metoxy-5-
metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-
pyrolidin-1-yl}-(1-metyl-1H-imidazol-4-yl)-metanon, hoic mubi dugc dung

ctia hop chét nay.
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10. Hop chét theo diém 1, trong d6 hop chit nay 1a 1-{(S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino]-pyrolidin-1-yl}-propan-1-on, hoic mubi dugc dung ctia hop chét

nay.

11. Hop chat theo diém 1, trong d6 hop chit nay 1a {(S)-3-[6-(6-metoxy-5-
triflometyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-
ylamino]-pyrolidin-1-yl}-(tetrahydro-pyran-4-yl)-metanon, hoic mudi dugc

dung ctia hop chét nay.

12. Hop chét theo diém 1, trong d6 hop chit nay 1a 1-{(S)-3-[6-(6-metoxy-5-
metyl-pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-

pyrolidin-1-yl}-propan-1-on, hoic mubi dugc dung cia hop chit nay.

13. Hop chét c6 cong thirc (I) nhu dugc x4c dinh theo diém bat ky trong cac
diém tir 1 dén 12, trong d6 hop chit nay & dang mubi duoc chon tir:
a) xitrat, fumarat hoéc napadisylat; hodc

b) phosphat, hydroclorua hodc hipurat.

14. Hop chit 1a mubi xitrat cua {(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-y1}-
(tetrahydro-pyran-4-yl)-metanon.

15. Hop chét 13 mubi theo diém 14, trong d6 mubi nay & dang monohydrat,
khéc biét béi miu nhidu xa bot tia X c¢6 cac dinh da cho & d 2-theta +/- 0,2
do sau day: 5,7, 11,5, 12,1, 14,3, 15,4, 17,2, 17,9, 19,3, 20,2, 20,7, 21,9, 23,3,

23,9, 25,5, 27,0, 27,7, 29,8 va 30,3.
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16. Hop chét 14 mubi fumarat cta {(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-yl)-
5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl}-
(tetrahydro-pyran-4-yl)-metanon.

17. Hop chét 13 mubi theo diém 16, trong 6 mudi nay & dang monohydrat,
khéc biét béi mau nhiu xa bdt tia X ¢6 cac dinh d3 cho & d6 2-theta +/- 0,2
do sau day: 6,0, 6,5, 9,8, 12,3, 13,1, 15,6, 17,7, 19,1, 19,7, 23,9, 24,7, 24.9,
25,2,26,4 va 27,0.

18. Hop chét 1a mubi napadisylat ctia {(S)-3-[6-(6-metoxy-5-metyl-pyridin-3-
y1)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yloxy]-pyrolidin-1-yl} -
(tetrahydro-pyran-4-yl)-metanon.

19. Hop chét 13 mubi theo diém 18, trong d6 mudi nay & dang monohydrat,
khéc biét béi mau nhidu xa bot tia X c6 cac dinh da cho & do 2-theta +/- 0,2
do sau day: 4,3, 8,5, 9,4, 12,2, 12,9, 13,5, 15,0, 15,6, 16,0, 17,7, 18,9, 19,3,
20,0, 20,8, 21,2, 22,0, 23,0, 24,5 va 26,5.

20. Hop chit 13 mudi phosphat cuia 1-{(S)-3-[6-(6-metoxy-5-triflometyl-
pyridin—3-yl)-5;6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin—4-ylamino]-
pyrolidin-1-yl}-propan-1-on.

21. Hop chét 12 mudi theo diém 20, trong d6 muédi nay & dang khan, khac biét
béi mau nhiéu xa bot tia X c6 cac dinh di cho & do 2-theta +/- 0,2 d6 sau day:
5,2,9,8, 10,3, 11,6, 14,9, 15,5, 15,9, 16,6, 19,5, 20,7, 21,5, 22,1, 23,3, 25,8,
26,4,27,2 va28,2.
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22. Hop chat 13 mudi hydroclorua cua 1- {(S)-3-[6-(6-metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-
pyrolidin-1-yl}-propan-1-on.

23. Hop chét 13 mudi theo diém 22, trong 6 mudi nay & dang khan, khac biét
béi mau nhiéu xa bot tia X cé cac dinh di cho & do 2-theta +/- 0,2 dd sau day:
5,6, 11,0, 11,3, 11,8, 14,7, 17,1, 18,7, 19,4, 22,0, 22,6, 23,1, 23,7, 24,9 va
25,5.

24. Hop chat la mudi hipurat cta 1-{(S)-3-[6-(6-metoxy-5-triflometyl-
pyridin-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-ylamino]-
pyrolidin-1-yl}-propan-1-on.

25. Hop chit mudi theo diém 24, trong do mudi nay & dang khan, khac biét
bdi mau nhidu xa bot tia X ¢6 cc dinh d3 cho & d6 2-theta +/- 0,2 4 sau day:
5,2,75,10,3,109, 11,8, 13,1, 16,1, 16,7, 17,7, 18,4, 21,2, 23,2, 24,2 va 26,2.

26. Hon hop chira lugng c6 tic dung diéu tri cta hop chét c6 cong thic (I)
theo diém bt ky trong céc diém tir 1 dén 25, va mot hodic nhidu thanh phan
hoat chét c6 tac dung didu tri duoc chon tir chét tc ché mién dich, chét diéu

hoa mién dich, chat chong viém hoic chat héa tri lidu.

27. Dugc phim chira lugng c6 tac dung diéu tri ciia hop chét c6 cong thuc (1)
theo diém bat ky trong céc diém tir 1 dén 25, va mot hodc nhidu chat mang

dugc dung.

28. Quy trinh diéu ché hop chét co cong thirc (I) theo diém 1,
bao gdm céc bude cua phuong phap A:

b) khtr bao vé hop chat c6 cong thirc (E),
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(E)

trong d6 PG” 13 nhdém bao vé thich hop vaR', Y va m 13 nhu dugc x4c dinh cho
hop chét c6 cong thirc (1)

¢) sau d6 phan tng véi R*-Hal,

trong d6 R? 1a nhu duoc xé4c dinh cho hop chét cé cong thire (I) va Hal 1a
halogen, trong céc diéu kién Buchwald-Hartwig théng thuong bang cach st
dung phéi tir v6i chét xuc tac paladi, khi c6 mét bazo, trong dung méi hitu co;

trong d6 hop chét ¢ cong thirc (E) dugc didu ché bao gdm budce

d) khir bao vé PG' tir hop chit c6 cong thirc (C),

(C)
trong d6 PG' 13 nhém béo vé thich hgp, va cac nhém thé con lai 13 nhu
dugc xéc dinh trén day,
e) sau d6 phan tmg nbi véi R'-Act,
trong d6 khi R' 1a -C(O)-R®, trong d6 R* 14 nhur duoc x4c dinh cho hop
chéit c6 cong thirc (I), va Act 1a nhém hoat hdéa hodc nhém hydroxy, phan
ung ndi nay la phan Ung tao amit, ure hodc carbamic este, hoic;
trong d6 khi R' duoc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl va Act 1a

halogen, phan tng nbi nay duoc thuc hién khi ¢c6 mat bazo amin hoic
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phén Umg nay dugc thuc hién trong cac didu kién Buchwald-Hartwig
thong thuong bang cach st dung phdi tir véi chét xic tac paladi khi c6
mat bazo;
trong d6 hop chat c6 cong thirc (C) duge didu ché bao gdm bude
a) n6i hop chét c6 cong thirc (A),
X

PG2
SN NN

l/)'

N
(A)

trong d6 X 13 halogen va PG* 12 nhu dwoc x4c dinh trén day; v6i hop

chét c6 cong thirc (B),
HY
(B)

trong d6 cdc nhém thé 1a nhu dugc x4c dinh trén day,

trong d6 khi YH 14 OH va X 1a halogen, phan ung xay ra khi cé mit
bazo thich hop, hodc

trong d6 khi YH 1a NR*H va X 1a halogen: phan ng xay ra khi ¢
mdt bazo thich hop, hodc

trong d6 khi YH 13 NR*H va X 1a hydroxy: phan tmg nbi phospho

duoc thic day boi bazo duge st dung;

hoic, bao gém céc bude a), d) va e) cua phuong phap A nhu dugc xdc dinh

trén day, bat dau tir hop chit c6 cong thirc (A) trong d6 PG* 1aR%;

hoic, bao gdbm cac budc cia phuong phép B:

d) khtr bao vé hop chit c6 cong thire (D),
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(D)

trong d6 PG' 12 nhém bao vé thich hop, va cdc nhém thé con lai 1a nhu duge
xac dinh trén day
e) sau d6 phan tmg nbi véi R'-Act,
trong d6 khi R' 14 -C(O)-R*, trong d6 R* 14 nhur duoc xéc dinh cho hop chét cé
cong thirc (I), va Act 12 nhém hoat héa hosic nhém hydroxy, phan tng nbi néy
1a phan Ung tao amit, ure hodc carbamic este, hojc;
trong d6 khi R' dugc chon tir phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl hodc 1,3,5-triazinyl va Act 1a
halogen, phan tmg néi nay duoc thyc hién khi c6 mit bazo amin hodc phan
mg duogc thuc hién trong cac diéu kién Buchwald-Hartwig théng thuong bang
cach str dung phdi tir véi chét xuc tac paladi khi c6 mat bazo;

trong d6 hop chit c6 cong thirc (D) duge didu ché bao gdm budc

b) khr bao vé PG' tir hop chét ¢6 cong thirc (C),

(€)
trong d6 PG’ 12 nhém bao vé thich hop, va cac nhém thé con lai 1a nhu
dugc xéc dinh trén day,

¢) sau d6 phan tmg nbi v6i R*-Hal,
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trong d6 R” 13 nhur duoc x4c dinh cho hop chét c6 cong thire (I) va Hal 1a
halogen, trong cac diéu kién Buchwald-Hartwig thong thudng bing céch
str dung phdi tir v6i chét xuc tac paladi, khi c6 mat bazo, trong dung moi
hitu co;

trong d6 hop chét c6 cong thic (C) dwoc didu ché nhu dugc md ta

trén day;

hoic bao gdm céc budc a), b) va c) cua phuong phép B nhu dugce xac dinh trén

day, bat dau tir hop chét c6 cong thuc (B) trong d6 PG' 1a R/,

va néu mudn, chuyén héa hop chét c6 cong thic (I) thanh hop chit co cong
thirc (I) khéac, chuyén héa mudi cta hop chét ¢ cong thire (I) thu duoc thanh
hop chét tu do hodc mudi khac, chuyén hoéa hop chét c6 cong thie (I) tw do
thu dwoc thanh mudi cia chung, va/hodc tach hdn hop clia cac ddng phan thu

duoc ctia hop chat c6 cong thire I thanh timg ddng phan don 1&.
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Fig. 9
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