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Linh vuc ky thuit dugc dé cap

Sang ché nay dé cap dén cac din xuét di vong ngung tu, bao gdm cic dan xuit 4-
imino-1H-pyrido [3,2-d] pyrimidin-2-on va 7H-pyrido [2,3-d] pyridazin-8-imin, va viéc sir
dung cic chit nay lam chét dbi khang hoat tinh thu thé P2Xs5 va P2Xas3, duoc phiam bao gdm
céc hop chét nhu vay, va cac phuong phap diéu tri bing cac duge pham nay.

Tinh trang ky thuit cia sang ché _

Adenosin-5'-triphosphat (ATP) hoat dong nhu phan tir tin hiéu ngoai bao sau khi giai
phong khoi cac t8 bao khoée manh hoidc bi tdn thuong (G. Burnstock, “Discovery of
purinergic signalling, the initial resistance and current explosion of interest”, Br. J.
Pharmacol. (2012), $6.167, tr.238-55) trén hai loai khéc nhau ciia thu thé purinergic: thy thé
P2X ionotropic va thu thé P2Y két hop véi protein G.

Cac thu thé P2X 13 c4c kénh ion thu duoc bing sy lién két cia bay nhém con P2Xi.7
14 céc tam phan dong nhét hodc tam phan di thé (R.A. North, “Molecular physiology of P2X
receptors”, Physiol. Rev. (2002), S6.82, trang 1013-67).

Thu thé P2X; tam phan dong nhat va thu thé P2Xy3 tam phén di thé chu yéu tap trung
trén cac noron cam gidc s¢i Ad va C c¢6 duong kinh nho dén trung binh trong hach ré lung
va hach cam giac so, va trén cac d4u day than kinh ngoai bién cta chung trong mé bao gdm
da, khép va ndi tang. Thu thé P2X5 ciing c6 mit trén cic ph?ln nho ra tdm cua noron cam
giac trong stng sau tuy sdng va trong than ndo, trong d6 thu thé nay déng vai tro ting cuong
giai phong glutamat va chét P. Do vi trf cu thé va gi6i han cia thu thé nay, do d6 thu thé
P2X3 loai phu mang lai co hdi duy nhét dé nghién ctru cic co ché cam giac va cam thu (C.
Volonte, G. Burnstock, “P2X3 receptor - a novel 'CASKade' of signalling”, J. Neurochem.
(2013), S6.126, tr.1- 3).

Céc thu thé P2X; ciing lién quan dén nhiéu tinh trang ma cac triu ching dau bt
ngudn tir sy nhay cam man tinh cua cac dudng t6i ngoai bién (vi du, bang quang hoat dong
qué mtrc, hdi ching kich thich rudt, ngtra va ho man tinh, tinh ting dép tmg dudng thg).

Céc soi hudng tim gy ho hau nhu chi giéi han hoan toan trong thin kinh phé vi va
céc nghién ctru tién 1dm sang cho thay vai trd chinh ctia ca s¢i C (cac héa thy thé) va soi Ad
(céc thu thé co hoc). C4c thu thé P2X; 14 céc kénh ion c6 ctra ATP duoc khu trti ¢6 chon loc
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trén céc quin thé day than kinh huéng tim chinh phat sinh tir ca hach ré S0 va ré lung.

O chudt lang, cac so¢i than kinh mé tu C bén trong dudng thd biéu hién céc thu thé
P2X; va c6 thé duge hoat hoa boi ATP duge gidi phong vao duong tho. Ngoai ra, khi chuot
lang tiép xtic v6i binh xit ATP va hixtamin, cic phan tng ho doi v6i cac kich thich bénh ho
duoc ting 1én thong qua céac thu thé P2X. P2X5R cling c6 lién quan dén nhidu tinh trang ma
cac triéu ching dau bat ngudn tir sy nhay cdm man tinh ciia cac dudong hudng ngoai bién (vi
du nhu bang quang hoat dong qua mire, hoi ching kich thich rudt, ngira va ho man tinh, tinh
ting dap ing dudng tho).

Céc thu thé kénh ion P2X;5 duge biéu hién béng quﬁn thé phu cta co quan nhin cdm
chinh ¢6 duong kinh nho trong hé than kinh sinh ba va khi dugc hoat hda boi adenosin
triphotphat (adenosine triphosphate - ATP), ching c6 thé gdy ra cam gidc dau rat. Cac thu
thé P2X;, cung véi kénh ion cta chi trong phéan ho tiém An cua thu thé nhit thoi V 1
(transient receptor potential subfamily member V 1 - TRPV1), va cta yéu tb ting trudng
thin kinh NGF duoc didu chinh trong hoi chimg bong rat miéng. Vi ly do niy, céc hop chét
hoat dong trén cac thu thé P2X; c6 thé ¢ vai trd tiém ning trong viéc didu tri hoi ching
bong rat miéng (“Burning Mouth Syndrome: Aetiopathogenesis and Principles of
Management”, L. Feller, J. Fourie, M. Bouckaert, RAG Khammissa, R. Ballyram, va J.
Lemmer, Pain Research and Management, Tap.2017, ma nhan dang bai viét 1926269, 6
trang).

Tiém toan than hang ngay chit déi khang thy thé P2X; nguyén lam gidm kha ning
dung nap chit chéng cam thu dau gy ra do mocfin cho von Frey va céc kich thich nhiét, so
vé&i chi ding mocfin, diéu nay thé hién ring chét ddi khang thu thé P2X; ¢6 thé dao nguoc
kha ning dung nap mocfin va no co thé 1a muc tiéu didu tri médi trong viéc ngin ngira dung
nap chéng cam thu dau gy ra béi mocfin ("Blockade and reversal of spinal morphine
tolerance by P2Xs receptor antagonist”, Ma X and Xu T, Xu H, Jiang W, Behavioural
Pharmacology, (2015), Tap.26(3), tr.260-267). Su suy giam kha ning dung nap mocfin adi
khang thu thé P2X;3 c6 thé 1a do su diéu hoa gidm cua cic tiéu don vi thu thé N-metyl-D-
aspartat biéu hién NR1 va NR2B trong mang synaptosomal va trc ché kich thich gidi phong
axit amin & chudt dung nap mocfin (“Purinergic P2X Receptor Regulates N-Metyl-D-
aspartate Receptor Expression and Synaptic Excitatory Amino Acid Concentration in
Morphine-tolerant Rats”, Yueh-Hua Tai, Pao-Yun Cheng, Ru-Yin Tsai, Yuh-Fung Chen,
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Chih-Shung Wong, Anesthesiology, (2010), Tap.113(5), tr.1163-75).

Hién tai, than dong mach canh dang duoc coi 1a muc ti€u didu tri cho bénh ting huyét
4p vi dap Gmg cudng giao cam dugc ting cudng & chudt va nguoi ting huyét ap. Ngoai ra,
tin hiéu khong binh thuong gép phan giy ra huyét &p cao c6 thé duge binh thudng hoa khi
cit day than kinh thé dong mach canh & chugt. Biéu hién mRNA cta thu thé P2X; dugc
diéu chinh trong cac t& bao than kinh hach xuong d4 cam thu hoa hoc ¢ chudt méc ching
tang huyét 4p. Nhiing té bio thin kinh nay tao ra ca 0 trwong lyc va ting phan xa & chudt
tang huyét ap, va ca hai hién twong nay du dugc binh thudng hoa bang céc chét d6i khang
thu thé P2Xs. Sy d6i khang ctia thu thé P2X; ciing lam gidm &p lyc dong mach va hoat dong
giao cadm co ban va binh thuong hoéa chimg tang phan xa co thé dong mach canh & chudt c6
y thtre bi tdng huyét ap. Cac thu thé purinergic ¢6 mit trong co thé dong mach canh c6 thé
duoc coi 12 muyc tidu méi tiém ning @ kidm so4t bénh ting huyét ap & ngudi (Wioletta
Pijacka, Davi J A Moraes, Laura E K Ratcliffe, Angus K Nightingale, Emma C Hart,
Melina P da Silva, Benedito H Machado, Fiona D McBryde, Ana P Abdala, Anthony P Ford
& Julian F R Paton).

Lac ndi mac tir cung la bénh phu khoa phé bién khac biét bai sy hién dién clia ndi
mac tr cung chirc ning bén ngoai khoang tir cung, din dén dau bung kinh, kho tiéu, dau
viung chiu va vo sinh ma khong c¢6 phuong phap diéu tri lam sang hiéu qué (Strathy JH,
Molgaard CA, Coulam CB, Melton LJ 3rd. "Endometriosis and infertility: a laparoscopic
study of endometriosis among fertile and infertile women”,, Fertility and Infertility, (1982),
Tap. 38 (6), tr.667-72). Lac ndi mac tir cung dugc coi la loai dau do viém va dau than kinh
v6i ngay cang nhidu cic bing chimg thé hién tdm quan trong cta adenosin triphotphat
(adenosine triphosphate - ATP) va cac thu thé P2X; nhay cam va din truyén dau do lac ndi
mac tr cung. P2X3 dugc biéu hién trén té bao biéu mo6 ndi mac tr cung va trén t€ bao md
dém ndi mac tr cung. P2X3 biéu hién qua mirc & ndi mac tt cung lac ndi mac tir cung va tdn
thuwong ndi mac tlr cung va déu cao hon dang ké so v6i ndi mac tr cung d6i chimg, va ca hai
déu twong quan thuin véi dau va mirc d6 dau ¢ phy nit bi lac ndi mac tr cung. Cac muc do
biéu hién cua phosphoryl héa + ERK (p-ERK), protein lién két phan tir phin tng
phosphoryl héa-cAMP (p-CREB) va P2X3 trong cac té bao md dém ndi mac tir cung
(endometriotic stromal cell - ESC) du tang dang ké so véi miic ban dAu sau khi didu tri
twong Ung bang interleukin (IL)-1B hodc adenosin triphotphat (adenosine triphosphate -
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ATP), va khong tang sau khi cac ESC duoc xu ly truée bing chét tc ché ERKin. Thu thé
P2X;5 ¢6 thé 12 muyc tiéu méi cao dé diéu tri lac ndi mac tr cung khong dung hoocmon
(“P2X; receptor involvement in endometriosis pain via ERK signaling pathway”, Shaojie
Ding, Libo Zhu, Yonghong Tian, Tianhong Zhu, Xiufeng Huang, Xinmei Zhang; PLoS
ONE, (2017), Tap.12(9): e0184647).

Mbt s6 loai phu thu thé P2X, bao gdm P2Xa, P2X3, P2Xy, va P2X7, duge chimg minh
14 ¢6 vai tro da dang trong sy phat sinh bénh cta dau ton thuong trung wong than kinh bao
gOm trung gian truyén din nhanh trong hé than kinh ngoai bién va didu hoa hoat dong ciia té
bao than kinh trong hé than kinh trung wong. Céac thu thé P2X5 dong vai tro quan trong trong
chung dau than kinh va viém. Loan cam dau kéo dai duge tao ra khi sir dung ATP trong da
¢6 thé xay ra thong qua céc thy thé P2Xas. Céc thu thé P2Xz va P2Xs5 & o0t sdng da dugc
bao céo 12 ¢6 lién quan dén chimg dau than kinh trén mé hinh chudt bi chén thuong co that
man tinh (“Nociceptive transmission and modulation via P2X receptors in central pain
syndrome.”, Kuan, Y. H., va Shyu, B. C. Mol. Brain (2016), Tap.9, tr.58). Cic thu thé P2X;
thé hién sy két hop giita khoi phat khir nhay nhanh va phuc hdi cham. Cac thu thé P2Xs 1a
muc tiéu hap dan dé phat trién céc loai thudc 1am giam dau méi thong qua viée thic ddy quéa
trinh khir nhay nham muc dich ngin chin con dau man tinh, chéng han nhu: dau do viém va
dau thin kinh, dau nira diu va dau day than kinh sinh ba va dau do ung thw
(“Desensitization properties of P2X3 receptors shaping pain signalling, Rashid Giniatullin
and Andrea Nistri”, Front. Cell. Neurosci., (2013), Téap.7, tr.245).
Ban chit ky thuit ciia sang ché

Sang ché & xuét hop cht theo cong thirc chung I:

R4
AéA /R3
T
A )l(/ \R5
Ry

cong thic 1
hodc ddng phan dbi quang, dong phan khong d6i quang, N-oxit, hodc mudi duge

dung hodc su két hop cla ching, trong do:
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mdi A doc 1ap 1a nguyén t duge chon tir C, N, S hodc O;

X va Y duoc chon tr cdc nguyén tit C va N, trong d6 cum X-Y tuwong ng 1a nhom
N-C, hodc nhom C=N;

mdi Ry doc 1ap 1a hydro, nguyén ti halogen, hodc hydroxy, carbonyl, carboxyl,
amino, amido, nhém C;-Cs alkyl hodc Ci-Cg alkoxy duge thé tuy y, nhom Ce-Ci4 aryl mot,
hai hodc ba vong dugc thé tily v hodic nhém di vong Ci1-Ci3 mot, hai hodc ba vong don, duoc
thé tiry y chira tir 1 dén 5 nguyén tir khéc loai dugce chon tir N, O hodc S;

R, 13 hydro hoic nhém Ci-Cs alkyl, nhom Ci-Cs alkoxy, nhém Cs-Cia arylalkyl,
nhém C4-Ci4 heteroarylalkyl, nhém Cs-C7 xycloalkyl, nhém Ce-Ci4 aryl mot, hai hodc ba
vong hodc nhém di vong Ci-Ci3 mot, hai hodc ba vong dugc thé tuy y chira tur 1 dén 5
nguyén t khac loai dugce chon tir N, O hodc S;

ciac nhom Rz va Ry, hodc cac nhom Rz va Rs khéc, duoc lién két v6i nhau dé tao
thanh vong di vong nam hodc sau canh chira tur 2 dén 3 nguyén ti khac loai dugc chon tir N,
O va S, duoc thé tily v bing mot hode nhidu nhom nRe, vi diéu kién 1a phan con lai cia Rs
hoic Rs khong lién két véi nhom Rs dé tao thanh vong di vong 1a khdng c6, hodc 1a nguyén
ter dugce chon doc 14p tr N, O hoac S duoc lién két doi truc tiép véi vong chira X-Y;

mdi Re ddc 1ap 1a hydro, nguyén tr halogen duoc chon tir F, Cl, Br hodc I; hoac
carbonyl , oxo, nhém C;-Cs alkyl, C1-Cs alkoxy hodc C3-C7 xycloalkyl dugc thé tuy ¥,
nhém Cs-Cisa aryl mét, hai hoac ba vong dugc thé tuy y hodc nhém di vong Ci1-Ci3 mét, hai
hodc ba vong dugc thé tuy y chua tur 1 dén 5 nguyén tt khéac loai duoc chon tir N, O hodc S
hodc twong tu, hai nhom Re dugce lién két v&i nhau dé tao thanh nhém cua cong thire -(Zp)-
trong d6 p 1a s6 nguyén tr 3 dén 5 va mdi Z doc lap 1a nguyén tir oxy hodc nhém metylen
duoc thé tiy ¥, v6i diéu kién 12 khong 6 hai ntra Y lién k& 12 nguyén tir oxy; va

nla sd nguyén dugc chon ddc 1ap tr 0 dén 3.

Tét hon 14, cac hop chét theo sang ché ¢6 thé duogc st dung dé didu tri va/hoic phong
ngtra dau va dau man tinh va kha ndng dung nap thudc lam giam dau, rdi loan hd hép va rbi
loan chtc ning, va diéu tri bang quang hoat dng qud murc, hdi ching dau bang quang,
chung khé tiéu va noi chung trong cic bénh co quan sinh duc tiét niéu, tim mach r6i loan va
hon nita néi chung dé didu tri tiém ning cac bénh va roi loan co quan ndi tang duge dic
trung boi sy tham gia ctia cac thu thé P2X3 va P2Xos.

Tét hon 13, cac phan tir thé tiy ¥ duge chon ddc 14p tir nhém chira cdc nguyén tir
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halogen, C1-Cs alkyl, Ci-Cs alkoxy, hydroxy, mercapto, nitro, xyano, oxo, halo(C1-Ce)alkyl,
halo(Ci-Ce)alkoxy, Ci1-Cs alkylthio, C1-Ce alkylsulfonyl, Ci-Cs alkylcarbonyl, sulfamoyl,
C1-Cs alkylsulfamoyl, di(C1-Ce)alkylsulfamoyl, cdc nhom (C1-Ce)alkoxycarbonyl va (Ci-
Cs)alkylcarbonyl(C1-Ce)alkyl, va tir cac nhoém cong thitc -NR*R*, -C(=0)-NR*R*, -D, -O-
D, -C(=0)-D, -(CHz)g-D, -NR**-D, -C(=0)-NR**-D, -NR**C(=0)-D va -O-C(=0)-D
trong do mdi R* ddc lap 1a nguyén tir hydro hodc nhom Ci-Ce alkyl, Ci-Cs¢ alkoxy, Ci-Cs
alkylcarbonyl, phenyl hodc benzyl, R** la nguyén tir hydro hodc nhom Ci-Cs alkyl, q 1a s6
nguyén tu 1 dén 6 va D 1a nhém phenyl hodc nhém di vong Ci-Cg chira tir 1 dén 3 nguyén tir
khac loai duoc chon tir N, O va S; nhém Ci-Ce xycloalkyl; mdi nhém D duoc thé tiy y thém
tir 1 dén 3 nhém duoc chon doc lap tir halo, hydroxy, xyano, nitro va Ci-Cs alkyl, t6t hon 14
trong d6 cac phin tir thé tlly y duge chon tlr cac nhém chira cac nguyén t&r halogen va nhom
C1-Cs alkyl.

Céc hop chit wu tién theo sang ché 13 nhitng hop chét trong @6 mot trong cac nhém A
bao gdm nguyén t khac loai va ba nhém A con lai bao gdbm cic nguyén tir cacbon. Vi du
khong gidi han bao gbm vi tri trong d6 mot trong sé cac nhom A bao gébm nguyén tir nito,
va ba nhém A con lai mdi nhém bao gdm céc nguyén tir cacbon, sao cho vong di vong dugce
tao thanh 1a vong pyridin.

Céc hop chat wu tién theo sang ché 1a c4c hop chit trong d6 hai trong s6 cac nhém A
bao gdm cac nguyén tr khac loai va hai nhém A con lai bao gdm cac nguyén tir cacbon. Céc
vi du khéng gi6i han bao gbm vi tri trong d6 hai trong sé cac nhom A bao gém cic nguyén
tir nito, va hai nhém A con lai mdi nhém bao gdm cac nguyén tir cacbon, sao cho vong di
vong dugc tao thanh 1a vong pyridazin, pyrimidin hoc pyrazin.

Céc hop chit wu tién theo sang ché 13 cac hop chét trong d6 ba trong sd cac nhom A
bao gdm cac nguyén t khac loai va nhém A con lai bao gbm nguyeén tir cacbon. Cac vi du
khong gi6i han bao gom trudng hop ba trong s6 cac nhom A bao gdm céc nguyén tu nito, va
nhom A con lai bao gSm nguyén t cacbon, sao cho vong di vong duoc tao thanh 1a 1,2,3-
triazin hodc 1,2,4 -triazin vong.

Céc hop chét wu tién theo séng ché 1 céc hop chit trong d6 ca bén nhém A du bao
gdm céc nguyén tir khéc loai. Vi du khong gi6i han bao gbm vi tri trong d6 tat ca bon nhom
A déu bao gém céc nguyén tit nito, sao cho vong di vong dugc tao thanh la vong 1,2,3.,4-

tetrazin.
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Mo ta chi tiét sang ché

Ngudi c6 hidu biét trung binh trong linh vue k¥ thut s& hiéu 12 doi véi mdi vi du
duoc md ta trén day, moi nhém A bao gd6m cacbon hodc nguyén tir di vong khéc, hodc vong
di vong dugc tao thanh nhu vay, o thé con bao g6n1 mot hodc nhiéu hon nguyén tir hydro
gin trye tiép vao mot hodc nhiéu vong nguyén ttt, va/hodc n nhém Ry (nhu duge dinh nghia
trén ddy) dé thoa man cac quy tac thong thuong lién quan dén lién két nguyén tir va hoa tri.

Sang ché ciing dé xuét cac tb hop nguyén tr khéc loai bao gdm nhung khong gidi
han &, cac vong di vong duoc tao thanh tur mdi nhém A doc 14p 13 boi nguyén tir duge chon
tr C, N, S hodc O, sao cho vong di vong dugc tao thanh la din xuit piperidin, pyridin,
tetrahydropyran, pyran, thian, thiopyran, morpholin, oxazin, thiomorpholin, thiazin, dioxan,
dioxin, dithian, dithiin, trioxan hodc trithian.

Chc vi du khong giéi han wu tién bao gém két qua 1a vong di vong duge tao thanh
dan xuét 2H-1,2-oxazin, 4H-1,2-oxazin, 6H-1,2-oxazin, 2H-1,3-oxazin, 4H-1,3-oxazin, 6H-
1,3-oxazin, 2H-1,4-oxazin, 4H-1,4-oxazin, thiomorpholin, 1,2-thiazin, 1,3-thiazin, 1,4-
thiazin, 1,4-dioxan, 1,2-dioxin, 1,4-dioxin, 1,2-dithian, 1,3-dithian, 1,4-dithian, 1,2-dithiin
va 1,4-dithiin, 1,2,3-trioxan hoac 1,2,4-trioxan.

Céc hop chét uu tién theo séng ché 12 cac hop chét trong d6 nhom X-Y 1a nhom N-C,
sao cho vong di vong trung tAm sau canh duge tao thanh la vong pyrimidin.

Céc hop chat uu tién theo sing ché 12 cac hop chét trong 6 nhom X-Y 1a nhom
C=N, sao cho vong di vong trung tim sau canh dugc tao thanh la vong pyradizin.

Céc hop chit wu tién theo sing ché 1a nhitng hop chit trong d6 nhom X-Y 1a nhom
N-C, cac nhom R3 va R4 duge lién két v6i nhau dé tao thanh vong di vong nim hodc sau
canh chtra tir 2 dén 3 nguyén tir khéc loai nito, duoc thé tuy y bang mdt hodic nhidu nhém
nRe¢, nhu dugce x4c dinh trén diy, va Rs 1a nhém carbonyl.

Céc hop chit wu tién theo sing ché 12 céc hop chat trong d6 nhém X-Y 1a nhom N-C,
va cdc nhom Rz va R4 duogce lién két v&i nhau dé tao thanh vong di vong ndm hodc sau canh
c6 chtra tir 2 dén 3 nguyén ti khac loai nito (vi du nhw 2-imidazolin, imidazol, 1,2,4-triazol
hoic pyrimidin), dugc chon tir nhung khong gi6i han o din xudt pyrido[2,3-
elimidazolo[1,2-d]pyrimidin, ~pyrido[2,3-e]imidazo[1,2-d]pyrimidin, ~pyrido[2,3-¢]1,2,4-
triazolo[1,2-d]pyrimidin hodc 1,4,5,6-tetrahydropyrimido[2,1-f]pyrido[3,2-d]pyrimidin, va
Rs 1a nhém carbonyl.

Céc hop chét wu tién theo sang ché 1a cic hop chat trong d6 nhom X-Y 1a nhém N-C,
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cac nhom Rs va Rs duoc lién két v6i nhau dé tao thanh vong di vong ndm canh chira tir 2
dén 3 nguyén tir nguyén tir khac loai nito, duge thé tiy y bang mdt hodc nhiéu nhém nRs,

nhu duoc xac dinh trén diy, va R4 1a nhém carbonyl.
Céc hop chét wu tién theo sdng ché 1a cac hop chat trong d6 nhom X-Y la nhém N-C

va cac nhém R3 va Rs duogc lién két v6i nhau dé tao thanh vong di vong nidm canh chira tir 2
dén 3 nguyén ti nguyén tir khac loai nito (vi du nhu: 1,2,4- triazol), dugc chon tr nhung
khéng gi6i han & din xuét pyrido [2,3-¢] 1,2,4-triazolo [2,1-b] pyrimidin, va R4 1a nhém
carbonyl.

Cac hop chit vu tién theo sang ché 1a cac hop chét trong d6 nhém X-Y 13 nhém
C=N, cic nhém R3 va R4 duoc lien két v6i nhau dé tao thanh vong di vong nam hodc séu
canh c6 chua tur 2 dén 3 nguyén tu khac loai nito, duoc thé tuy y bﬁng mot hodc nhiéu nhém
nRe, nhu duge xéac dinh trén day, va khong c6 Rs.

Céc hop chit wu tién theo séng ché 13 cac hop chat trong d6 nhém X-Y 12 nhom
C=N, va cdc nhom R3 va R4 dugc lién két v6i nhau dé tao thanh vong di vong ndm hodc séu
canh chira tir 2 dén 3 nguyén tir nguyén tir khéc loai nito (vi du nhu: 1,2,4-triazol), dugc
chon tr nhung khéng giéi han & dan xuét pyrido[3,2-d]1,2,4-triazolo[1,2-d]1,4,5,6-
tetrahydropyridazin, va Rs 1a nhém carbonyl.

Céc hop chét wu tién theo sing ché 14 céc hop chat trong d6 Ry dugce chon tir nhém
bao gdbm H, Br, hydroxy, carboxyl, metoxy, metoxyetylamino, 2-hydroxyetylamino,
tertiarybutoxycarbonylamino, 2-hydroxyetylaminocarbonyl, duoc thé tuy ¥ gbc azetidinyl,
morpholinyl, oxetanyl, piperazinyl, piperidinyl, pyranyl hodc pyrolidinyl hoéc dan xuit cia
ching, hodc nhém di vong Ci-Ci3 ngung tu x04n hai hodc ba vong duge thé tiy ¥ chira tir 1
dén 5 nguyén tir khac loai duge chon tir N, O hodc S.

Céc hop chit wu tién cao theo sang ché 14 céc hop chét trong d6 Ri duge chon tir
nhém  chira  2-oxa-6-azaspiro[3.3]heptan-6-yl,  3-metoxymetylazetidin-1-yl,  3-
metoxypyrolidin-1-yl, 4-axetylpiperazin-1-yl, 4-aminopiperidin-1-yl, 4-hydroxypiperidin-1-
yl, 4-hydroxypiperidin-1-yl-carbonyl, 4-metoxypiperidin-1-yl, 4-morpholinyl,
dimetylaminopiperidin-1-yl, hydroxymetylpiperidin-1-yl, morpholin-4-ylcarbonyl,
tetrahydro-2H-pyran-4-ylamino hodc tetrahydro-2H-pyran-4-ylaminocarbonyl.

Céc hop chit uu tién theo sang ché 12 céc hop chét trong d6 R, 1 nguyén tir hydro

hodic nhém benzyl duoc thé tiy ¥ hodc din xudt ciia chung.

8
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Céc hop chat wu tién cao theo sang ché 1a céc hop chit trong d6 Ry 1a nguyén tir
hydro hoic dugc chon tir nhém bao gdm 3,5-dimetoxybenzyl, 4-metoxybenzyl, 4-
metylbenzyl, 4-clobenzyl hodc 4-clo-2,6-diflobenzyl.

Cac hop chit wu tién theo sang ché 14 cac hop chét trong d6 Re duge chon tir nhém
chta phenyl, (1-phenyl)etyl, 1-etyl-1H-pyrazol-3-yl, l—etyl-lH—pYrazol—S-yl, (tetrahydro-
2H-pyran-4-yl)metyl, (tetrahydro-2H-pyran-4-yloxy)metyl, (tetrahydro-2H-pyran-4-yl)etyl,
3,5-dimetyl-1,20xazol-4-yl, 2-hydroxypyridin-3-yl, 2-metylpyridin-3-yl, morpholin-4-yl-
carbonyl , pyridin-3-yl-metyl, oxo, metyl, etyl, iso-propyl, tertiary-butyl, metylpropyl, 2,2-
dimetylpropyl, 3-metylbutyl, 2,2,2-trifloetyl, metoxymetyl, metoxyetyl, (propan-2-
yloxy)metyl, tertiary-butoxymetyl, prop-1-en-2-yl, propan-2-yl-axetamit, xyclopropyl,
xyclobutyl, xyclohexyl, 1-metylxyclopropyl.

Céc hop chit wu tién theo sang ché 1a cac hop chét trong d6 -(Zp)- 1a nhém dugc
chon tir -O-(CHz)2-O-, -O-(CHz)3-O-, -O~(CHz)»-, -O-(CHa)s-, -CHa-O-CHo- hodc -(CHaz)e-
O-(CHa)a.

Céc hop chét wu tién theo sang ché 13 cac hop chit trong d6 mot trong cic nhom A la
nguyén tir nito va ba nhém A con lai 1a cdc nguyén tir cacbon, cum X-Y la nhém N-C, cac
nhém Rs va R4 duge lién két v6i nhau dé tao thanh vong di vong nam canh chtra 2 nguyén
tr nguyén ttr khéc loai nito va Rs 1a nguyén tir oxy lién két doi truc tiép v6i vong chira X-Y
(nh6ém carbonyl), sao cho hop chét duge tao thanh 13 dan xuét pyrido[2,3-¢]imidazolo[1,2-

d]pyrimidin va co cAu trac theo cong thire 1a dudi day:

cong thirc 1a

trong d6 cac nhém Ry, Rz, Re va n nhu dugce xac dinh trong cong thire 1 trén day.
Céc hop chit wu tién theo sang ché 12 céc hop chat trong d6 mot trong s6 cac nhém A
14 nguyén tir nito va ba nhém A con lai 13 cac nguyén tir cacbon, cum X-Y la nhém N-C,
cac nhom R3 va R4 duoc lién két v&i nhau dé tao thanh vong di vong ndm canh chira 2
9
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nguyén tir nguyén tir khac loai nito va Rs la nguyén tir oxy li€n két doi tryc tiép v6i vong
chita X-Y (nhém carbonyl), sao cho hgp chit duoc tao thanh la dén xuét pyrido[2,3-

e]imidazo[1,2-d]pyrimidin va c6 cAu trac theo cdng thie 1b dudi day:

cong thuce 1b

trong d6 cac nhém Ri, Ra, R va n nhu dugce xac dinh trong cong thtre I trén day.

Céc hop chat wu tién theo sang ché 1 céc hop chit trong d6 mét trong s6 cac nhom A
1a nguyén ti nito va ba nhom A con lai la cac nguyén t&r cacbon, cum X-Y la nhom N-C,
cac nhom Rj va R4 duogc lién két v6i nhau dé tao thanh vong di vong ndm canh chira 3
nguyén tr nguyén tir khac loai nito va Rs la nguyén tir oxy lien két doi truc tiép véi vong
chira X-Y (nhém carbonyl), sao cho hop chit duge tao thanh 13 din xuét pyrido[2,3-€]1,2,4-

triazolo[1,2-d]pyrimidin va ¢ cAu trac theo cong thire 1¢ dudi day:

cong thire 1c

trong d6 cac nhém Ri, Rz, Re va n nhu dugce xdc dinh trong cong thie I trén day.

Céc hop chit wu tién theo séng ché 14 cac hop chat trong d6 mot trong s6 cac nhom A
1a nguyén tir nito va ba nhom A con lai 1a cdc nguyén tir cacbon, cum X-Y 1a nhém N=C,
céc nhém Rs va Ru duoc lién két voi nhau dé tao thanh vong di vong ndm canh chua 3

10
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nguyén tir nguyén tir khac loai nito va Rs 1a nguyén tir oxy li€n két doi truc tiép v6i vong
chira X-Y (nhém carbonyl), sao cho hgp chét dugc tao thanh 14 dan xuét pyrido[3,2-d]1,2,4-
triazolo[1,2-d]1,4,5,6-tetrahydropyridazin va co cAu tric theo cong thic 1d dudi day:

cong thae 1d

trong d6 cidc nhom Ri, Ra, Re va n nhu duge xac dinh trong cong thtre I trén day.

Céc hop chat uu tién theo sang ché 14 c4c hop chit trong d6 mot trong s6 cac nhém A
12 nguyén tlr nito va ba nhom A con lai 1a cdc nguyén tir cacbon, cum X-Y 1a nhém N-C,
cic nhém Rs va R4 duge lign két v6i nhau dé tao thanh vong di vong séu canh chira 2
nguyén tir nguyén tir khéc loai nito va Rs la nguyén tir oxy lien két déi truc tiép véi vong
chira X-Y (nhém carbonyl), sao cho hgp chat dugc tao thanh Ia dan xuét 1,4,5,6-
tetrahydropyrimido[2,1-f]pyrido[3,2-d]pyrimidin va c6 cAu tric theo cong thic le dudi day:

cong thirc le

trong d6 cac nhém Ri, Ra, R va n nhu duge xéc dinh trong cong thirc I trén day.
Céc hop chat wu tién theo sang ché 12 céc hop chat trong d6 mot trong s6 cac nhom A
1a nguyén tir nito va ba nhém A con lai 1a cac nguyén tir cacbon, cum X-Y 1a nhém N-C,

cac nhom Rs va Rs duoc lién két v4i nhau dé tao thanh vong di vong nam canh chua 3

11
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nguyén tir nguyén tir khac loai nito va R4 1a nguyén tir oxy lién két doi truc tiép v6i vong
chira X-Y (nhém carbonyl), sao cho hop chit duoc tao thanh 13 din xuét pyrido[2,3-€]1,2,4-

triazolo[2,1-b]pyrimidin va c6 céu trac theo cdng thuc 1f dudi day:

(0]
N nR5
=z N
nR1 | )?/(N
™ N N
|
Ra

coéng thue 11

trong d6 cac nhom Ri, Rz, Re va n nhu duge xac dinh trong cong thuc I trén day.

Céc hop chét wu tién theo sang ché 1a cac hop chét trong d6 mdt trong cic nhém A 1a
nguyén tir nito' va ba nhém A con lai la cac nguyén ttr cacbon, cum X-Y 1a nhom N-C, cac
nhém Rs va Ru duoc lién két voi nhau dé tao thanh vong di vong nim canh chira 2 nguyén
ttr khac loai nito, Rs 1a nguyén to oxy lién két doi truc tiép véi vong chira X-Y (nhom
carbonyl) va it nhat mot nhém nRe 14 nguyén tir oxy lién két doi truc tiép voi Ra/Ra duge
lién két vong di vong (imidazolin) nam canh, sao cho hop chit dugc tao thanh 1a dan xuét

pyrido[2,3-e]imidazo[1,2-d]pyrimidin dion ¢6 cAu tric theo cong thic 1g dudi day:

0
N nR6
v
N
LA
A ’i‘ o
Ra

cong thic 1g

trong d6 cac nhém Ry, Rz, Re va n nhu duge xéc dinh trong cong thie I trén day.
Céc hop chit wu tién theo sang ché 12 c4c hop chat hogic ddng phan dbi quang, dong

phan khong d6i quang, N-oxit, hodc mudi duoe dung hodc su két hop ctia ching, duge s

12
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xuét theo cong thire chung 1a hodc 1g duge chon tir cdc hop chét trong bang 1 duéi day:

Bang 1: Céc hop chit duoc chon theo sang ché theo cong thic la va lg.

13/187

Tén

Vidu Céu trac
7’>\(CH3
N 6-(4-metoxybenzyl)-8-
Z | N S, (morpholin-4-yl1)-3-(propan-2-
1 A /J\ yl)-2,6-dihydroimidazo[1,2-
N ° c]pyrido[2,3-e]pyrimidin-
5(3H)-on
o
N
A e
| > /’L 6-(3,5-dimetoxybenzyl)-3-
K\N N0 oHs metyl-8-(morpholin-4-yl)-2,6-
2 \) 0 dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-
5(3H)-on
O\
CH;
CH,
N
Ny ’? 6-(3,5-dimetoxybenzyl)-2-
~y JN, metyl-8-(morpholin-4-y1)-2,6-
3 o) [ dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
5(3H)-on
O\CH3
N ’{ 6-(3,5-dimetoxybenzyl)-8-
iy |/ N/Ko o, (morpholip-4-yl).-2-.(pr0pan-2-
4 o 5 y1)-2,6-dihydroimidazo[1,2-
K©/ c]pyrido[2,3-e]pyrimidin-
IQ 5(3H)-on

13
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Vidu Cau tric Tén
CH,
9
IN\ N 6-(3,5-dimetoxybenzyl)-2-
M = N/go o, etyl-8-(morpholin-4-yl)-2,6-
5 o ! dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
s 5(3H)-on
cH,
N
) /’_N>\/CH3
| _ /g 6-(3,5-dimetoxybenzyl)-3-
O oo etyl-8-(morpholin-4-yl)-2,6-
6 ° dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
o 5(3H)-on
CH,
WAL
| 6-(3,5-dimetoxybenzyl)-8-
=
@ o (morpholin-4-y1)-2,6-
7 ° ° dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
o 5(3H)-on
CH,
CH,
N
N /’S\CH .
| > /’L ’ 6-(3,5-dimetoxybenzyl)-2,3-
h NN, dimetyl-8-(morpholin-4-yl)-
8 2,6-dihydroimidazo[1,2-

c]pyrido[2,3-e]pyrimidin-
5(3H)-on

14
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Vidu CAu trac Tén
CH,
ML 6-(3,5-dimetoxybenzyl)-8-
O R U (morpholin-4-y1)-3-(propan-2-
9 © ° y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
s 5(3H)-on
cH,
) I 6-(4-clobenzyl)-2-
\ X N xyclopropyl-8-(morpholin-4-
10 ﬁN % N/KO y1)-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-
o K@ 5(3H)-on
cl
CH,
(0]
N 7{ 6-(4-clobenzyl)-2-
o (metoxymetyl)-8-(morpholin-
@ Y
11 o o 4-y1)-2,6-dihydroimidazo[1,2-
oS clpyrido[2.3-¢]pyrimidin-
5(3H)-on
cl
N
N /’>\v
7 6-(4-clobenzyl)-3-
. Za /l%o xyclopropyl-8-(morpholin-4-
12 @ y1)-2,6-dihydroimidazo[1,2-

cl

c]pyrido[2,3-e]pyrimidin-
5(3H)-on

15
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Vidu Céu trac Tén
N '\/I’>\/O\CH3
| ~ N 6-(4-clobenzyl)-3-
(\N = N/KO (metoxymetyl)-8-(morpholin-
13 o\) 4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
5(3H)-on
a
H,C,
CH,
N I 6-(4-clobenzyl)-8-(morpholin-
[ 7w 4-yl)-2-(propan-2-yl)-2,6-
14 O AN dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-
5(3H)-on
cl
H,C
CH,
N 6-(4-clobenzyl)-8-(2-oxa-6-
| N /N azaspiro[3.3]heptan-6-yl)-2-
P (propan-2-yl)-2,6-
15 DDN AN dihydroimidazo[1,2-
0 c]pyrido[2,3-e]pyrimidin-
5(3H)-on
c
H,C
CH,
h; 6-(4-clobenzyl)-8-(4-
| NN N metoxypiperidin-1-yl)-2-
(propan-2-yl)-2,6-
= N
16 /QN N/J\O dihydroimidazo[1,2-
: c]pyrido[2,3-e]pyrimidin-
CH, g 5(3H)-on

16
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Vi du Cu tric Tén
H,C
CH,
N 6-(4-clobenzyl)-8-[3-
N [ . (metoxymetyl)azetidin-1-yl]-
l 2-(propan-2-yl)-2,6-
/ >
17 N N/KO dihydroimidazo[1,2-
K@\ c]pyrido[2,3-e]pyrimidin-
e . 5(3H)-on
H,C
CH,
. I 6-(4-metoxybenzyl)-8-
|7 (morpholin-4-yl)-2-(propan-2-
18 (\N = N/KO y1)-2,6-dihydroimidazo[1,2-
o c]pyrido[2,3-¢]pyrimidin-
5(3H)-on
_CH;
(0]
H,C
CH,
N 6-(4-metoxybenzyl)-8-(2-oxa-
n A " 6-azaspiro[3,3Theptan-6-yl)-2-
I (propan-2-yl)-2,6-
19 DD A dihydroimidazo[1,2-
s K@\ c]pyrido[2,3-e]pyrimidin-
o, 5(3H)-on
H,C
CH,
) 8-[4-(hydroxymetyl)piperidin-
| NN 1-y1]-6-(4-metoxybenzyl)-2-
20 NN, /g (propan-2-yl)-2,6-
° dihydroimidazo[1,2-
y b\ ¢]pyrido[2,3-¢]pyrimidin-
o~ CHs 5(3H)-on

17
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Vidu CAu trac Tén
H,C,
CH,
N‘gi 8-[4-(dimetylamino)piperidin-
/ 1-y1]-6-(4-metoxybenzyl)-2-
71 (propan-2-yl)-2,6-
/O dihydroimidazo[1,2-
MO k@\ ¢]pyrido[2,3-e]pyrimidin-
CH 3 ACH3 5 (3H)-OH
N ’/N§—< 6-(3,5-dimetoxybenzyl)-2-(2-
PPN metylpropyl)-8-(morpholin-4-
2 Cr~ y1)-2,6-dihydroimidazo[1,2-
KQ/ “ c]pyrido[2,3-e]pyrimidin-
! 5(3H)-on
N 2-xyclohexyl-6-(4-
N / y metoxybenzyl)-8-(morpholin-
23 PPN 4-y1)-2,6-dihydroimidazo[1,2-
O e ¢]pyrido[2,3-e]pyrimidin-
K@ o 5(3H)-on
(0]
N
N //>\Q
| ~ N 3-xyclohexyl-6-(4-
P /K metoxybenzyl)-8-(morpholin-
24 4-y1)-2,6-dihydroimidazo[1,2-

c]pyrido[2,3-e]pyrimidin-
5(3H)-on

18
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Vidu Céu tric Tén
! 6-(4-clobenzyl)-2-xyclohexyl-
NS 8-(morpholin-4-y1)-2,6-
25 N P A dihydroimidazo[1,2-
o c]pyrido[2,3-¢e]pyrimidin-
1 j 5(3H)-on
Cl
N
vy O
| A N 6-(4-clobenzyl)-3-xyclohexyl-
K\N 7 N)QO 8-(morpholin-4-yl)-2,6-
26 \) dihydroimidazo[1,2-
© c]pyrido[2,3-e]pyrimidin-
5(3H)-on
al
CH ,
N 2-etyl-6-(4-metoxybenzyl)-8-
| /L [(3r)-3-metoxypyrolidin-1-y1]-
27 . @ 7o 2,6-dihydroimidazo[1,2-
H,c c]pyrido[2,3-¢]pyrimidin-
K@\O/CH 3 5(3H)-on
N 6-(4-metoxybenzyl)-8-
AL, (morpholin-4-yI)-2-phenyl-
28 LA, 2,6-dihydroimidazo[1,2-

c]pyrido[2,3-e]pyrimidin-
5(3H)-on

19
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Vi du Céu trac Tén
N
N /
| ~ N 6-(4-metoxybenzyl)-8-
y 7 N)%O (morpholin-4-yl)-3-phenyl-
29 Q 2 6-dihydroimidazo[1,2-
© c]pyrido[2,3-e]pyrimidin-
5(3H)-on
M
CH,
ﬁﬁc“a 6-(4-clobenzyl)-2-(2-
| : N metylpropyl)-8-(morpholin-4-
30 (\N ¥ N/go y1)-2,6-dihydroimidazo[1,2-
O\) ¢]pyrido[2,3-e]pyrimidin-
5(3H)-on
cl
H,C
N
N /—ijx\\J/X\\CHa
| X N 6-(4-clobenzyl)-3-(2-
’/\N _— /J% metylpropyl)-8-(morpholin-4-
31 ; \/] oo y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
5(3H)-on
a
H,C. CH,
CH,
. 2-tert-butyl-6-(4-
| /L metoxybenzyl)-8-(morpholin-
32 ‘/\N PN 4-y1)-2,6-dihydroimidazo[1,2-

c]pyrido[2,3-e]pyrimidin-
5(3H)-on

20
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Vi du Cau tric Tén
) “}’F 2-xyclobutyl-6-(4-
A metoxybenzyl)-8-(morpholin-
33 N AN 4-y1)-2,6-dihydroimidazo[1,2-
o\) L : c]pyrido[2,3-e]pyrimidin-
5(3H)-on
O/CH3
CH,
CH;
. 7%3 2-(2,2-dimetylpropyl)-6-(4-
[ 7 metoxybenzyl)-8-(morpholin-
34 [ W N)%o 4-y1)-2,6-dihydroimidazo[1,2-
o\) K©\ c]pyrido[2,3-e]pyrimidin-
S(3H)-on
o CHs
H,C
WA
| /L 6-(3,5-dimetoxybenzyl)-3-(2-
(W S metylpropyl)-8-(morpholin-4-
35 O\/l O, yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
; 5(3H)-on
cH,
) 6-(4-clobenzyl)-8-(morpholin-
S 4-yl)-2-phenyl-2,6-
36 -~ (A, dihydroimidazo[1,2-
o c]pyrido[2,3-¢]pyrimidin-
k@ 5(3H)-on
cl

21
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Vidu Cu tric Tén
CH,
" 7{<€H3 6-(4-metoxybenzyl)-2-(2-
| T metylpropyl)-8-(morpholin-4-
37 (\N Z N/go y1)-2,6-dihydroimidazo[1,2-
o\) c]pyrido[2,3-e]pyrimidin-
5(3H)-on
ACH;
(0]
H,4C
!\}/>\)\CH3
N N 6-(4-metoxybenzyl)-3-(2-
\ metylpropyl)-8-(morpholin-4-
38 - & N)*o y1)-2,6-dihydroimidazo[1,2-
o\) c]pyrido[2,3-e]pyrimidin-
_cH, 5(3H)-on
[0)
CH,
N{
f "N LL 2[—3et(y1—6-(4-met0)13ybeqzyl)-1€§-
N = -(metoxymetyl)azetidin-1-
39 Hac/o\//\\/ "o y1]-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-
e, 5(3H)-on
0]
O,
. h} ; 6-(4-clobenzyl)-8-(morpholin-
| X7 4-y1)-2',3',5',6'-
40 % /go tetrahydrospiro[imidazo[1,2-

c]pyrido[2,3-e]pyrimidin-2,4'-
pyran]-5(6H)-on

22
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Vidu Céu tric Tén
N
N //>©o
| ~ N 6-(4-clobenzyl)-8-(morpholin-
P SN 4-y1)-2,2".3',5',6,6'-hexahydro-
41 h” v Sh-spiro[imidazo[1,2-
O\) clpyrido[2,3-¢]pyrimidin-3,4'-
pyran]-5-on
al
N,/{‘ 8-(4-aminopiperidin-1-yl)-6-
\N\ /L (3,5-dimetoxybenzyl)-2-
4 o (propan-2-yl)-2,6-
/Q P dihydroimidazo[1,2-
- c]pyrido[2,3-e]pyrimidin-
O, 5(3H)-on
NP 2-xyclohexyl-6-(3,5-
N Ay dimetoxybenzyl)-8-
i3 ~ PPN (morpholin-4-y1)-2,6-
oS O, dihydroimidazo[1,2-
k©/ c]pyrido[2,3-e]pyrimidin-
N 5(3H)-on
O
| /L 3-xyclohexyl-6-(3,5-
’/\N NN dimetoxybenzyl)-8-
w o o, (morpholin-4-y1)-2,6-
: dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
e, 5(3H)-on

23



43064
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Vidu Céu tric Tén
N
N /
| ™~ N 6-(4-clobenzyl)-8-(morpholin-
(\N = N)%O 4'-y1)—3-_ph.eny1-2,6-
45 \) dihydroimidazo[1,2-
° ¢]pyrido[2,3-e]pyrimidin-
5(3H)-on
al
) N/é 6-(3,5-dimetoxybenzyl)-8-
| /L (morpholin-4-y1)-2-phenyl-
46 Q SN 2,6-dihydroimidazo[1,2-
kQ/ s c]pyrido[2,3-¢]pyrimidin-
I 5(3H)-on
O
N N
| _ /& 6-(3,5-dimetoxybenzyl)-8-
‘/\N N o) .
J \/} (morpholin-4-yl)-3-phenyl-
47 e, 2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
oo 5(3H)-on
CH,
H4C
CH,
I 6-(4-clobenzyl)-8-hydroxy-2-
\ " N (propan-2-yl)-2,6-
48 o NF N/&O dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
5(3H)-on
Cl

24



43064

25/187

Vidu Céu trac Tén
) '7{ 6-(3,5-dimetoxybenzyl)-2-
O\ [ /L (propan-2-yl)-8-(tetrahydro-
NN N 2H-pyran-4-ylamino)-2,6-
49 : P
en, dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
Oen S(3H)-on
CH ,
38
s L, 6-(4-clobenzyl)-2-ctyl-8-
_ (morpholin-4-yl)-2,6-
50 Q o dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
5(3H)-on
a
H,C
CH,
N 6-(4-clobenzyl)-8-(4-
AN hydroxypiperidin-1-yl)-2-
I (propan-2-y1)-2,6-
o1 /@ AN dihydroimidazo[1,2-
o c]pyrido[2,3-e]pyrimidin-
. 5(3H)-on
CH 4
N / y 2-etyl-6-(4-metoxybenzyl)-8-
| (morpholin-4-yl1)-2,6-
52 (\ N N/go dihydroimidazo[1,2-
o clpyrido[2,3-¢]pyrimidin-
s 5(3H)-on

25




43064

26/187

Vidu Céu tric Tén
N
N /‘>\/CH3
| A N 3-etyl-6-(4-metoxybenzyl)-8-
hN = N)%o (morpholin-4-yl1)-2,6-
53 O\/l dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
s 5(3H)-on
X N/_\O
N p— 6-(4-clobenzyl)-8-(morpholin-
| N / N 4-y1)-2-(morpholin-4-
_ ylcarbonyl)-2,6-
o Q - dihydroimidazo[1,2-
, K@\ c]pyrido[2,3-¢]pyrimidin-
a 5(3H)-on
(3
“}HN\) 6-(4-clobenzyl)-8-(morpholin-
W 4-y1)-3-(morpholin-4-
55 N l/ N/go ) -ylcarb‘ogyl)-2,6-
Q dihydroimidazol[1,2-
© c]pyrido[2,3-e]pyrimidin-
g S(3H)-on
F
F
7{€ 6-(4-metoxybenzyl)-8-
| NN (morpholin-4-y1)-2-(2,2,2-
= /g trifloetyl)-2,6-
20 O I dihydroimidazo[1,2-
b\ c]pyrido[2,3-¢]pyrimidin-
oM 5(3H)-on

26



43064

27/187

Vidu Céu tric Tén
(0}
g
| NN e s 2-(tert-butoxymetyl)-6-(4-
P metoxybenzyl)-8-(morpholin-
57 ON N/[*o 4-y1)-2,6-dihydroimidazo[1,2-
© c]pyrido[2,3-e]pyrimidin-
e, 5(3H)-on
(0]
H,C ..
A 6-(3,5-dimetoxybenzyl)-5-
o N /L 0x0-2-(propan-2-yl)-n-
53 N o (tetrahydro-2H-pyran-4-yl)-
O/ " O, 2,3,5,6-tetrahydroimidazol[1,2-
° c]pyrido[2,3-e]pyrimidin-8-
e, carboxamit
Ny ’Zfi 6-(3,5-dimetoxybenzyl)-5-
o M A oxo0-2-(propan-2-yl)-2,3,5,6-
59 o o tetrahydroimidazo[1,2-
s c]pyrido[2,3-e]pyrimidin-8-
I axit carboxylic
H3C o
I 6-(3,5-dimetoxybenzyl)-8-
@ lN\ /’L (morpholin-4-ylcarbonyl)-2-
60 ¥ Z o (propan-2-y1)-2,6-
0 e, dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
0w S(3H)-on

27



43064

Vidu Céu trac Tén
'}"X\Q 6-(4-clobenzyl)-2-
I "N /L (xyclohexylmetyl)-8-
N (morpholin-4-yl)-2,6-
61 cI:\/I r dihydroimidazol[1,2-
K@ c]pyrido[2,3-e]pyrimidin-
. 5(3H)-on
N’§_>iCH 3
/ENIgN i 6-(4—clobenzyl)-2-(3.-
P metylbutyl)-8-(morpholin-4-
62 Oy o y1)-2,6-dihydroimidazo[1,2-
O\) c]pyrido[2,3-e]pyrimidin-
5(3H)-on
al
N CH,
N //>\/\<
| N N CH, 6-(4-clobenzyl)-3-(3-
! Y /go metylbutyl)-8-(morpholin-4-
63 O y1)-2,6-dihydroimidazo[1,2-
° c]pyrido[2,3-e]pyrimidin-
5(3H)-on
cl
0}
-
\ | CH,
| N N 6-(4-clobenzyl)-3-(2-
64 (\N = N/‘%o metylpropyl)-8-(morpholin-4-

yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion

28
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Vidu Céu tric Tén
N/i_\O—CHa
/
| N ' 6—(4-met%x§b(enzy1)};2{'(2-4
metoxyetyl)-o-(morpholin-4-
65 N N*\o y1)-2,6-dihydroimidazo[1,2-
0\) c]pyrido[2,3-e]pyrimidin-
o, S(3H)-on
)
JCH,
Q
N
N /’>\) 6-(4-metoxybenzyl)-3-(2-
| /’L metoxyetyl)-8-(morpholin-4-
66 O NN y1)-2,6-dihydroimidazo[1,2-
0\) c]pyrido[2,3-e]pyrimidin-
o 5(3H)-on
0/ 3
N CH,
D~
| N N CH, 3-(tert-butoxymetyl)-6-(4-
— J§ metoxybenzyl)-8-(morpholin-
67 @ o 4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
o, 5(3H)-on
0
(0}
4
/3/%
| R AW 3-tert-butyl-6-(4-clobenzyl)-8-
63 A (morpholin-4-yl)imidazo[1,2-

Cl

c]pyrido[2,3-e]pyrimidin-
2,5(3H,6H)-dion

29
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Vi du CAu tric Tén
(0]
/
/3/%
|N\ N 3-tert-butyl-6-(4-
69 (\N = Nko ’ metoxybenzyl)-8-(morpholin-

4-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion

Céc hop chét wu tién theo séng ché 1a cac hop chit hodc dong phan d6i quang, dong

phén khong d6i quang, N-oxit, hodc mubdi duoc dung hoic su két hop cta ching, dugc s

xuit theo cong thirc chung 1b hodc 1¢ dugce chon tir cac hop chét trong bang 2 duéi day:

Bang 2: Cac hop chit dugc chon theo sing ché theo cong thire 1b va lc.

Vidu Céu trac Tén
CH,
N«\g\
AL e, 6-(3,5-dimetoxybenzyl)-2,3-
" P ) ,&O » dimetyl-8-{[(oxetan-3-
70 I yl)metyl]amino}imidazo[1,2-
d c]pyrido[2,3-e]pyrimidin-
5(6H)-on
o\cHs
CH,
CH, -
N / \ 2-(2-metylpropyl)imidazo[1,2-
71 l N N c]pyrido[2,3-e]pyrimidin-
5(6H)-on
AL
H

30




43064
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Vidu

Cau truc

Tén

72

CH,
CH,
N W%
A N
\
% N/KO

6-(4-metylbenzyl)-2-(2-
metylpropyl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
5(6H)-on

73

CH,

6-(4-clobenzyl)-2-(2-
metylpropyl)-8-(2-oxa-6-
azaspiro[3.3]heptan-6-
yl)imidazo[1,2-c]pyrido[2,3-
e|pyrimidin-5(6H)-on

74

6-(3,5-dimetoxybenzyl)-2-(2-

metylpropyl)-8-(morpholin-4-

yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

75

P
O Z N/go EHE
O\CH3
' CH,
A,

6-(4-clo-2,6-diflobenzyl)-2-(2-
metylpropyl)-8-(morpholin-4-
yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

31
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Vidu Céu tric Tén
CH ,
N 7&14
| 7 ) ? 6-(3,5-dimetoxybenzyl)-2-etyl-
0/3/\3 & N/go o, 3-metyl-8-{[(oxetan-3-
76 8 yl)metyl]amino }imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
o 5(6H)-on
CH,
CH,
N 7__§\/CH3
| 7 6-(3,5-dimetoxybenzyl)-3-etyl-
0/3/\2 = N/&o - 2-metyl-8-{[(oxetan-3-
77 o yl)metyl]amino }imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
o 5(6H)-on
CH,
CH,
N’\§_<CH3
M A ) 6-(4-metoxybenzyl)-2-(2-
| metylpropyl)-8-(morpholin-4-
=
78 O‘ N/go yl)imidazo[1,2-c]pyrido[2,3-
© e]pyrimidin-5(6H)-on
o s
{H
N A N\ CHs 6-(3,5-dimetoxybenzyl)-3-
P N/go y metyl-8-(morpholin-4-yl)-2-
79 i (propan-2-yl)imidazo[1,2-

c]pyrido[2,3-e]pyrimidin-
5(6H)-on

32
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Vi du Clu triic Tén
) “;’§_<C”3 6-(3,5-dimetoxybenzyl)-8-[4-
[ /L (hydroxyaxetyl)piperazin-1-
=
50 Saael: sl
°j/ " © metylpropyl)imidazo[1,2-
Ho c]pyrido[2,3-e]pyrimidin-
N 5(6H)-on
CH,
Nj&
N / CH, .
|7 6-(3,5-dimetoxybenzyl)-2,3-
W NF N/go Hs dimetyl-8-(2-oxa-6-
81 O/DC/ 0 azaspiro[3.3 Jheptan-6-
yl)imidazo[1,2-c]pyrido[2,3-
; e]pyrimidin-5(6H)-on
e,
CH,
N
N /’N\S\CH3
| B 6-(3,5-dimetoxybenzyl)-2,3-
el dimetyl-8-(morpholin-4
%0 ! \) I .1m.ety -8-(morp olin-4-
yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on
O\CHS
N /’N\im 6-(3,5-dimetoxybenzyl)-3-
metyl-8-[(oxetan-3-
83 ylmetyl)amino]-2-(propan-2-

yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

33




43064

34/187

Vidu Céu tric Tén
N{CHZ
, i A e, 8-(4-axetylpiperazin-1-yl)-6-
NN (3,5-dimetoxybenzyl)-3-metyl-
84 ° @ EHS 2-(propan-2-yl)imidazo[1,2-
cH c]pyrido[2,3-e]pyrimidin-
I 5(6H)-on
CH,
N N/’§\CH
| 7 Y ’ 6-(3,5-dimetoxybenzyl)-8-(4-
/O & N/&o s metoxypiperidin-1-y1)-2,3-
85 " o dimetylimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-
: 5(6H)-on
e,
CH,
N
N /Z\S\CH3
JI A 5-(3,5-dimetoxybenzyl)-8,9-
(\N NN o cH . .
26 [ \) i dimetyl-3-(morpholin-4-
yl)imidazo[1,2-c]pteridin-
6(5h)-on
O\CH3
Hji%
i AL N\ cH, 6-(3,5-dimetoxybenzyl)-8-(4-
) _ ) /go y metoxypiperidin-1-yl)-3-metyl-
87 /Q I 2-(propan-2-yl)imidazo[1,2-
L c]pyrido[2,3-e]pyrimidin-
’ 5(6H)-on
O\CH3

34



43064
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Vidu

Cau trac

Tén

88

6-(3,5-dimetoxybenzyl)-8-[3-
(metoxymetyl)azetidin-1-yl]-3-
metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

89

6-(4-metoxybenzyl)-3-metyl-8-

(morpholin-4-yl)-2-(propan-2-

yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

90

6-(4-clobenzyl)-3-metyl-8-

(morpholin-4-yl)-2-(propan-2-

yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

91

6-(4-clobenzyl)-3-metyl-8-(2-
oxa-6-azaspiro[3.3heptan-6-
yl)-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

35



43064
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Vidu CAu tric Tén
H,C
CH,
_n I 6-(4-metoxybenzyl)-8-[3-
| /'L o (metoxymetyl)azetidin-1-yl]-3-
92 ///\\/N N o metyl-2-(propan-2-
4 yl)imidazo[1,2-c]pyrido[2,3-
"t o e]pyrimidin-5(6H)-on
O/ 3
H,C
CH,
A 6-(4-metoxybenzyl)-3-metyl-8-
~ W 2-oxa-6-azaspiro[3.3]heptan-
N\l/& ( ___p‘[_]_p
93 QQ N 6-yl)-2-(propan-2
© yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on
6-(4-clobenzyl)-8-[(4-
hydroxypiperidin-1-yl)
94 carbonyl ]-3-metyl-2-(propan-
" K@ 2-yl)imidazo[1,2-c]pyrido[2,3-
q e]pyrimidin-5(6H)-on
OH
H4C
CH,
— 6-(4-clobenzyl)-n-(2-
| Ny [ e hydrox(yetyl)-3-melt)yl-5-oxo-2-
o P propan-2-yl)-5,6-
95 A dihydroimidazo[1,2-
Ho” > c]pyrido[2,3-¢]pyrimidin-8-
q carboxamit

36




43064
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Vi du Cau triic Tén
N—N
S
| o7 L 3-tert-butyl-6-(4-
’/\N = Nko ? metoxybenzyl)-8-(morpholin-
96 o\/l 4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-
o, c]pyrimidin-5(6H)-on
N—N
N / >\(CH3
} A N L 6-(4-metoxybenzyl)-8-
I/\N = NJ\ ’ (morpholin-4-yl)-3-(propan-2-
97 o yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-
L, c]pyrimidin-5(6H)-on
N—N o
\
/E\‘I&,\)\/ \C\o 6-(4-metoxybenzyl)-8-
(morpholin-4-yl)-3-
o3 K\N = N) o [(tetrahydro-2H-pyran-4-
o\) yloxy)metyl]pyrido[2,3-
e][1,2,4]triazolo[4,3-
o c]pyrimidin-5(6H)-on
N—N
CH,
WA~
| ~ N tH 6-(4-clobenzyl)-8-(morpholin-
g 7 N)%O 4-yl)-3-(propan-2-
99 (\ yDpyrido[2,3-

c

e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

37




43064
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Vidu Chu trac Tén
N
4
N—N \\
ne MY 6-(4-clobenzyl)-8-(morpholin-
| A /L 4-y1)-3-(pyridin-3-
100 !/\N Z > "o ylmetyl)pyrido[2,3-
P e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on
Cl
—
N / l\>\cH3
| J% 6-(3,5-dimetoxybenzyl)-3-
(\N oo metyl-8-(morpholin-4-
O\) 0]
101 yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-
o c]pyrimidin-5(6H)-on
CH,
CH,
6-(4-clobenzyl)-3-(1-
metylxyclopropyl)-8-
102 @ e (morpholin-4-yl)pyrido[2,3-
© e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on
al
H,C
) N/’MN s 2-[6-(4-clobenzy1)-8-
‘ N N " (morpholin-4-yl)-5-0x0-5,6-
103 ’/\N = N/go dihydropyrido[2,3-

e][1,2,4]triazolo[4,3-
¢]pyrimidin-3-yl]-n-(propan-2-
yl)axetamit

38



43064
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Vidu

Cau trac

Tén

104

6-(4-metoxybenzyl)-3-(2-
metylpropyl)-8-(morpholin-4-
yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

105

6-(4-clobenzyl)-3-[(2-
hydroxypyridin-3-yl)metyl]-8-
(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

106

6-(4-clobenzyl)-3-[(2-
metylpyridin-3-yl)metyl]-8-
(morpholin-4-yl)pyrido[2,3-

e][1,2,4]triazolo[4,3-

c]pyrimidin-5(6H)-on

107

T ]
//\N = N/KO
O\) K@\
cl
_
N / \ N\
I AN N \ /N

6-(4-clobenzyl)-3-(1-etyl-1h-
pyrazol-5-yl)-8-(morpholin-4-
yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

39
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Vi du

Tén

108

/ cH,

6-(4-clobenzyl)-3-(2-
metylpropyl)-8-(morpholin-4-
yD)pyrido[2,3-
e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

109

cl

6-(4-clobenzyl)-3-(1-etyl-1h-
pyrazol-3-yl)-8-(morpholin-4-
ylD)pyrido[2,3-
e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

110

Cl

6-(4-clobenzyl)-3-(3,5-dimetyl-
1,2-oxazol-4-yl)-8-(morpholin-
4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

Céc hop chét uu tién theo sang ché 1a cac hop chét hodc ddng phéan ddi quang, dong

phan khong ddi quang, N-oxit, hodc mubi duge dung hodc sy Kkét hop cua chung, dugce dé

xuit theo cong thirc chung 1d duogc chon tir cac hop chét trong bang 3 duéi day:

Béng 3: Céc hop chit dugc chon theo sang ché theo cong thie 1d.

Vidu

Cau truc

Tén

40



43064 41/187

Vidu Cau truc Tén

3-tert-butyl-6-(4-clobenzyl)-8-
(morpholin-4-yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

111

8-bromo-3-tert-butyl-6-(4-
clobenzyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

112

n-(2-metoxyetyl)-3-metyl-6-(4-
metylbenzyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin-8-amin

113

3-metyl-6-(4-metylbenzyl)-n-

(oxetan-3-ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin-8-amin

114

41
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Vi du

Cau truc

115

6-(4-metylbenzyl)-8-
(morpholin-4-yl)-3-(propan-2-
yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

116

6-(3,5-dimetoxybenzyl)-3-(2-
metylpropyl)-8-(morpholin-4-
yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

117

CH ,

6-(4-metylbenzyl)-8-
(morpholin-4-yl)-3-(tetrahydro-
2H-pyran-4-
ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

118

6-(3,5-dimetoxybenzyl)-n-(2-
metoxyetyl)-3-(2-
metylpropyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin-8-amin

42
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Vidu

Tén

119

6-(3,5-dimetoxybenzyl)-8-
(morpholin-4-yl)-3-[(propan-2-
yloxy)metyl|pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

120

6-(3,5-dimetoxybenzyl)-8-
(morpholin-4-yl)-3-(prop-1-en-
2-yD)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

121

CH,

6-(3,5-dimetoxybenzyl)-8-[3-
(metoxymetyl)azetidin-1-yl]-3-
(2-metylpropyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

122

6-(4-metoxybenzyl)-8-
(morpholin-4-yl)-3-(propan-2-
yDpyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

43
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Vidu

Cau truc

123

—N
N \ CH,
CH,
CH,

/
N
l
~N

3-tert-butyl-6-(4-
metoxybenzyl)-8-(morpholin-
4-yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

124

CH,

6-(4-metoxybenzyl)-8-[3-
(metoxymetyl)azetidin-1-yl]-3-
(2-metylpropyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

125

6-(4-metoxybenzyl)-8-
(morpholin-4-yl)-3-(tetrahydro-
2H-pyran-4-
ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

126

cl

6-(4-clobenzyl)-8-(morpholin-
4-yl)-3-(tetrahydro-2H-pyran-
4-ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin
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Vidu

Cau truc

127

6-(4-clobenzyl)-8-(morpholin-
4-y1)-3-(propan-2-
yDpyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

128

6-(4-clobenzyl)-8-[3-
(metoxymetyl)azetidin-1-yl]-3-
(2-metylpropyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

129

Cl

6-(4-clobenzyl)-8-(2-oxa-6-
azaspiro[3.3]heptan-6-yl)-3-
(tetrahydro-2H-pyran-4-
ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

130

6-(4-metoxybenzyl)-8-(2-oxa-
6-azaspiro[3.3]heptan-6-yl)-3-
(tetrahydro-2H-pyran-4-
ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin
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Vidu Cau trac Tén

(4-clophenyl){8-(morpholin-4-
yl)-3-[2-(tetrahydro-2H-pyran-
4-yl)etyl]pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin-6-yl} metanon

131

6-(4-clobenzyl)-8-(morpholin-
4-y1)-3-[1-(tetrahydro-2H-
pyran-4-yl)etyl]pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

132

cl

6-(4-clobenzyl)-3-(2-
metylpropyl)-8-(morpholin-4-
yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin

133

(4-metoxyphenyl)[8-
(morpholin-4-yl)-3-(tetrahydro-
2H-pyran-4-
ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-
b]pyridazin-6-ylJmetanon

134
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Vidu Céu truc Tén

N—N
l I ° (4-clophenyl){8-(morpholin-4-
N

X
’/\N N y1)-3-[2-(tetrahydro-2H-pyran-
135 o 4-yl)etyl]pyrido[2,3-

HO d][1,2,4]triazolo[4,3-
b]pyridazin-6-yl}metanol

N—N

\
NN 3-(xyclohexylmetyl)-6-(4-
¥ /lL metylbenzyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-

b]pyridazin

136

CH ,

N—N
"X / N»\/Q 3-(xyclohexylmetyl)-6-(4-
|

’/\N I A metylbenzyl)-8-(morpholin-4-

o J yDpyrido[2,3-
d][1,2,4]triazolo[4,3-

b]pyridazin

137

CH ,

tert-butyl n-[ 1-[5-tert-butyl-8-
(4-clobenzyl)-3,4,6,7,13-

pentazatrixyclo[7.4.0.02,6]tride

ca-1(9),2,4,7,10,12-hexaen-11-
yl]-4-piperidyl]carbamat

138
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Vidu CAu trac Tén

1-[5-tert-butyl-8-(4-clobenzyl)-
3,4,6,7,13-
pentazatrixyclo[7.4.0.02,6]tride
ca-1(9),2,4,7,10,12-hexaen-11-
yl]piperidin-4-amin

139

1-[5-tert-butyl-8-(4-clobenzyl)-
3,4,6,7,13-
pentazatrixyclo[7.4.0.02,6]tride
ca-1(9),2,4,7,10,12-hexaen-11-
yl]piperidin-4-ol

140

Céc hop chat vu tién theo séang ché 1a cic hop chit hodc ddng phan ddi quang, dong
phan khong abi quang, N-oxit, hodc mudi duge dung hodc sy két hop ciia chiing, duge dé
xuét theo cong thirc chung le dugc chon tlr cac hop chét trong bang 4 dudi day:

Bang 4: Céac hop chit duoc chon theo sang ché theo cong thirc le.

Vidu Céu trac Tén
M s 9,9-dimetyl-5-(4-metylbenzyl)-
NULCH s 3-{[(oxetan-3-
N .
X N yl)metyl]amino}-5,8,9,10-
14 | _ /g tetrahydro-6H-pyrido[2,3-
" oo e]pyrimido[1,2-c]pyrimidin-6-
7 :
o]
CH ,
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Vidu Céu tric Tén
CH,
N@LcH 3 3-bromo-9,9-dimetyl-5,8.9,10-
N tetrahydro-6H-pyrido[2,3-
142 ~ )N e]pyrimido[1,2-c]pyrimidin-6-
Br = N %O on
H
CH,
N/j/\CH3
Ho AN 5-(4-clobenzyl)-3-[(2-
1 | P /K hydroxyetyl)amino]-9,9-
143 N N~ 0 dimetyl-5,8,9,10-tetrahydro-
" 6H-pyrido[2,3-e]pyrimido[1,2-
c]pyrimidin-6-on
Cl
CH,
N
o N @L 5-(3,5-dimetoxybenzyl)-3-[(2-
\L | P hydroxyetyl)amino]-9,9-
144 N N i dimetyl-5,8,9,10-tetrahydro-
6H-pyrido[2,3-e]pyrimido[1,2-
c]pyrimidin-6-on
O\cH3
CH,
N
T
|; /L 5-(3,5-dimetoxybenzyl)-9-
f\ N N~ o metyl-3-(morpholin-4-yl)-
145 5,8,9,10-tetrahydro-6H-

pyrido[2,3-e]pyrimido[1,2-
c]pyrimidin-6-on

49
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Vi du Ciu tric Tén
CH,
Nl/jLCHS
| N 3-bromo-5-(3,5-
b NF N/I%o o, dimetoxybenzyl)-9,9-dimetyl-
146 8 5,8.,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-
! c]pyrimidin-6-on
eH,
CH,
Nl/jLCH3
TS 5-(3,5-dimetoxybenzyl)-9,9-
M Z N/go s dimetyl-3-(morpholin-4-yl)-
147 o . 5,8,9,10~tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-
! c]pyrimidin-6-on
CH,
CH |
NgLCHa
N
| ~ N 3-bromo-5-(4-clobenzyl)-9,9-
148 . %% N)%O dimetyl-5,8,9,10-tetrahydro-
6H-pyrido[2,3-e]pyrimido[1,2-
c]pyrimidin-6-on
Cl
CH ,
. ”@Lc*‘s 5-(4-clobenzyl)-3-[3-
- | N (metoxymetyl)azetidin-1-yl]-
o s A 9,9-dimetyl-5,8,9,10-

tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-
on
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Vi du Cu tric Tén
Ny 'ij 5-(3,5-dimetoxybenzyl)-10-
) P PS etyl-3-(morpholin-4-yl)-
150 oy 5.,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-
I c]pyrimidin-6-on
N
N I/Nj\/CH3
| P /K 5-(3,5-dimetoxybenzyl)-8-etyl-
) o n, 3-(morpholin-4-y1)-5,8,9,10-
151 0\) ° tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-
% on
CH,
H,C
) Nljj 10-etyl-5 -(4—met0xybenzyl)-3-
| X N (morpholin-4-y1)-5,8,9,10-
152 (\N % N/go tetrahydro-6H-pyrido|[2,3-
o \) e]pyrimido[1,2-c]pyrimidin-6-
] o, on
0
N
X N ? 8-etyl-5-(4-metoxybenzyl)-3-
| P (morpholin-4-y1)-5,8,9,10-
153 h oo tetrahydro-6H-pyrido[2,3-

e]pyrimido[1,2-c]pyrimidin-6-
on
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Vidu CAu tric Tén
H;C
) Nljj 5—(4-clob§nzyl)— 10-etyl-3-
| X N (morpholin-4-yl)-5,8,9,10-
154 NS N/go tetrahydro-6H-pyrido[2,3-
Q e]pyrimido[1,2-c]pyrimidin-6-
° on
Cl
B
N | CH,
| N N 5-(4-clobenzyl)-8-etyl-3-
A (morpholin-4-y1)-5,8,9,10-
155 @ W~ o tetrahydro-6H-pyrido[2,3-
© e]pyrimido[1,2-c]pyrimidin-6-
on
al

52/187

Céc hop chét vu tién theo sang ché 1a cac hop chit hoic ddng phan dbi quang, dong

phan khong ddi quang, N-oxit, hodc mudi duoc dung hodc su két hop cua chung, dugce dé

xuét theo cong thirc chung 1a-1f dugc chon tir cac hop chét trong bang 5 dudi day:

Bang 5: Cac hop chit dugc chon theo sang ché theo cong thic 1a-1f,

Vi du Cu triic Tén
7”\<N_< 6-(4-metoxybenzyl)-2-(2-
156 N metylpropyl)-8-(morpholin-4-

yl)pyrido[2,3-¢][1,2,4]triazolo[1,5-

c]pyrimidin-5(6H)-on
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Vidu Céu trac Tén
‘T’\iL 2 butyl-6-(4 b 1)-8
N & -te(rt— uti/ -1.-( 4—mle)tox§fde?22§ )-8-
“~ " morpholin-4-yl)pyrido[2,3-
157 O o e][1,2,4]triazolo[1,5-c]pyrimidin-
© 5(6H)-on
o
g XQ 6-(4-clobenzyl)-9-metoxy-3-
H c:/ (tetrahydro-2H-pyran-4-
158 m ylmetyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-
h 5(6H)-on
G
FOF
;
6-(4-clobenzyl)-8-morpholino-2-
.y (2,2,2-trifloetyl)-2,6-
159 | /’L dihydroimidazo[1,2-c]pyrido[2,3-
(\N T e]pyrimidin-5(3H)-on
o\) K@\
cl
N "\
N /’—>\)4F
| A /'L 6-(4-clobenzyl)-8-morpholino-3-
= 11 2 .6-
160 (\N o (2,2,2-trifloetyl)-2,6

c

dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on
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Vidu CAu tric Tén
N\ / S
| P /J% 6-(3,5-dimetoxybenzyl)-2,2-
] @ oo dimetyl-8-(morpholin-4-y1)-2,6-
© © dihydroimidazo[1,2-¢]pyrido[2,3-
e]pyrimidin-5(3H)-on
O\
N /
~N
| P 6-(4-clobenzyl)-8-(morpholin-4-
L6 (\ o y1)-3-(propan-2-y1)-2,6-
O \) dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on
cl
0
N/
/
IN\ N 6-(4-clobenzyl)-8-(morpholin-4-
163 NN Ao y1)-3-(propan-2-yl)imidazol[1,2-
o(\) c]pyrido[2,3-e]pyrimidin-
K@ 2,5(3H,6H)-dion
cl
O
7 /
| AN 6-(4-metoxybenzyl)-8-(morpholin-
_ /g 4-y1)-3-(propan-2-yl)imidazo[1,2-
164 N o : o
c]pyrido[2,3-e]pyrimidin-

2,5(3H,6H)-dion
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Vi du Cau tric Tén
0
d
/
lN\ M 3-tert-butyl-8-(dietylamino)-6-(4-
PN ¥ /K metoxybenzyl)imidazo[1,2-
165 N N . o
) c]pyrido[2,3-e]pyrimidin-
2,5(3H,6H)-dion
o
N—N
[\
O AN ‘\)\é
4 6-(4-clobenzyl)-9-metoxy-3-(1-
166 X o metylxyclopropyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
cl
N—N
/N
-~ 0 /N N>\é
! | 3-tert-butyl-9-metoxy-6-(4-
167 X N X0 metoxybenzyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
O/
N—N
_O N /H
I} [ ) 3-tert-butyl-6-(4-clobenzyl)-9-
168 X Xo metoxypyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
Cl
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yl)pyrido[2,3-e][1,2,4]triazolo[1,5-

Vi du Cau tric Tén
N—N
o~ %
N N
[ 9-metoxy-6-(4-metoxybenzyl)-3-
169 S N Xp (1-metylxyclopropyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
O/
0
N—N
o N [\ 9-metoxy-6-(4-metoxybenzyl)-3-
Y 1 N (tetrahydro-2H-pyran-4-
170 A N/go ylmetyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
o
N—N
[\
=~ 6-(4-clobenzyl)-8-(4-
S | 5 hydroxypiperidin-1-yl)-3-(propan-
171 /@ 0 2-y1)pyrido[2,3-
HO e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
cl
e
A AN 6-(4-clobenzyl)-2-(1-
172 h . \ N/l%o metylxyclopropyl)-8-(morpholin-4-
0

c|pyrimidin-5(6H)-on
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Vi du Cu triic Tén
N—N
N [ H
~ | ) 3-tert-butyl-6-[(5-clopyridin-2-

173 K\N N X yl)metyl]-8-(morpholin-4-

OJ N yl)pyrido[2,3-e][1,2,4]triazolo[4,3-
=~ | c]pyrimidin-5(6H)-on
X cl
N—N
A

| A /k 6-(4-metoxybenzyl)-3-(1-
174 (\N NS metylxyclopropyl)-8-(morpholin-4-
5 \) yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-

c]pyrimidin-5(6H)-on
O/
“/”\iL 2-tert-butyl-8-(4-hydroxypiperidin-
& N 1-y1)-6-(4-
175 XN N/‘% o metoxybenzyl)pyrido[2,3-
/Q e][1,2,4]triazolo[1,5-c]pyrimidin-
HO 5(6H)-on
o
N—N
N [ H
~ /k 8-amino-3-tert-butyl-6-(4-
176 H,N A N metoxybenzyl)pyrido[2,3-

e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
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Vidu Cau trac Tén

| o
| NS ,\)\6 3-tert-butyl-8-(4-hydroxypiperidin-

1-y1)-6-(4-
177 N = NJ%O metoxybenzyl)pyrido[2,3-
/Q e][1,2,4]triazolo[4,3-c]pyrimidin-
HO 5(6H)-on
o
e
N / A 9-tert-butyl-5-(4-clobenzyl)-3-
178 w /K (morpholin-4-
//\N N yD[1,2,4]triazolo[1',5":1,6]pyrimido

o\) K©\ [5,4-c]pyridazin-6(5h)-on
Cl

N—N
o %g
\ | J 8-(4-aminopiperidin-1-yl)-3-tert-
179 /O\l X N X0 buty1-6.—(4-
clobenzyl)[1,2,4]triazolo[4',3":1,6]p
H,N E ]

yrimido[5,4-c]pyridazin-5(6H)-on

3-tert-butyl-6-(4-metoxybenzyl)-8-
(morpholin-4-
yD)[1,2,4]triazolo[4',3":1,6]pyrimido
[5,4-c]pyridazin-5(6H)-on

180
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Vi du Ciu tric Tén
N—N
.y )A(
| N /L 3-tert-butyl-6-(4-clobenzyl)-8-
181 p N N X0 (piperazin-1-yl)pyrido[2,3-

e][1,2,4]triazolo[4,3-c]pyrimidin-
N\) K@\ 5(6H)-on
Cl

N N 2-tert-butyl-6-(4-clobenzyl)-8-
| N piperazin-1-yl)pyrido[2,3-
182 Ak p
o o e][1,2,4]triazolo[1,5-c]pyrimidin-
i k© 5(6H)-on
cl
N—n
A
j\ - | 3-(tert-butyl)-.6—.(4-clobenzyl)-S—('a’-
183 N X \ metoxypy1:ohd1n-1-yl)pyrlfilo.[2f3-
e][1,2,4]triazolo[4,3-c]pyrimidin-
p
5(6H)-on
0
a /
N—N
/ H
N
0 | ~ N 3-tert-butyl-6-(4-clobenzyl)-8-
\ Za /J\\o (tetrahydro-2H-pyran-4-
184 H ylamino)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on

cl
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Vi du Cau tric Tén
N—N
o MY
T )
P /& 3-tert-butyl-6-[(5-metylthiophen-2-
s oy o y1)metyl]-8-(morpholin-4-
0\/' s yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
‘ ) c]pyrimidin-5(6H)-on
(9}
N—N
N [\ 6-(4-clobenzyl)-8-(morpholin-4-
0 y1)-3-(tetrahydro-2H-pyran-4-
186 (\N DS N/J%o ylmetyl)pyrido[2,3-
o Q e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
cl
N—N
N / \
~ 0 0 8-(4-axetylpiperazin-1-y1)-6-(4-
187 ‘/\N X N/go clobenzyl)-3-(propan-2-
N\) yl)pyrido[2,3-e][1,2,4]triazolo[4,3-
W c]pyrimidin-5(6H)-on
© a
N—N o
\
N / N>\/ \C\O 6-(4-clobenzyl)-8-(morpholin-4-
| y1)-3-[(tetrahydro-2H-pyran-4-
188 X N/go yloxy)metyl]pyrido[2,3-

cl

e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
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Vidu Cau tric Tén
N—N
[\
NT O N
L )\ 3-tert-butyl-6-(4-metoxybenzyl)-8-
N N 0 in-d- i -
189 K\ (morpholin-4-yl)pyrido[3,4
0\) e][1,2,4]triazolo[4,3-c]pyrimidin-
5(6H)-on
N—N
Y0
~
N| /l 6-(4-metoxybenzyl)-3-(1-
190 (\N N X metylxyclopropyl)-8-(morpholin-4-
OQ yl)pyrido[3,4-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on
O/
N—N
/ H
Nl/ X 3-tert-butyl-6-(4-clobenzyl)-8-
7 N/& (morpholin-4-
191 O 0 yD)[1,2,4]triazolo[4',3":1,6]pyrimido
0 [5,4-c]pyridazin-5(6H)-on
cl
’\/‘“"N\ CHy
N N CHy 3-tert-butyl-6-(4-clobenzyl)-8-
l P /g CHs (morpholin-4-yl)pyrido[3,4-
192 " © e][1,2,4]triazolo[4,3-c]pyrimidin-

5(6H)-on
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Vidu Céu trac Tén
) “}ié 6-(3,5-dimetoxybenzyl)-2-(2,2-
193 [ /’L dimetylpropyl)-8-(morpholin-4-yl)-
" Z "o 2,6-dihydroimidazo[1,2-
o KQ/O\ c]pyrido[2,3-e]pyrimidin-5(3H)-on
N
D
X7
| 6-(3,5-dimetoxybenzyl)-3-(2,2-
= [¢]
194 @ " dimetylpropyl)-8-(morpholin-4-yl)-
© o~ 2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on
o<

Sang ché ciing d& xudt dugc pham bao gdm hop chét c¢6 cong thic I:

Ry
A Rs
A% N~
nR1—|-—A | ¥
A X \Rs
Ra

cong thuc I

hodc ddng phan dbi quang, ddng phan khong déi quang, N-oxit, hodc mubi dugc

dung hodc su két hop cta ching, va chét mang dugc dung, trong d6 A, X, Y, Ri dén Rsvan
¢6 ¥ nghia nhu d3 néu trén ddy, dé s dung trong didu tri vi/hodc ngin nglra dau, dau man
tinh va dung nap thudc 1am giam dau, r6i loan ho hap va rdi loan chirc ning, bang quang
hoat déng quéa murc, hoi ching dau bang quang, ching khé tiéu va noi chung trong cdc bénh
co quan sinh duc tiét niéu, roi loan tim mach va hon nita néi chung dé didu tri tiém nang cac

bénh va rdi loan co quan ndi tang ddc trung bai sw tham gia ctia P2X3 va PaXo/s.

Sang ché ciing d& xudt dugc phdm chira hop chét c6 cong thic bat ky tir 1a dén 1g:
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cong thtrc 1b

|

N

z
L
X N )

cong thire 1d
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0]
N nR6
=z N
nR1 | )?/(N
™ N <\
|
Ro
cong thuce 1f
@)
N nRs
. /
N
nR1 | /g
NN T o
Ro

cong thtrc 1g

hodc ddng phan dbi quang, dong phan khong déi quang, N-oxit, hodc mubdi duge
dung hodc sy két hop ctia ching, va chét mang dugc dung, trong d6 A, X, Y, Ry dén Rs van
6 ¥ nghia nhu da néu trén day, dé sir dung trong didu tri va/hodc phong ngira dau, dau man
tinh va dung nap thubc 1am giam dau, rdi loan ho hép va rdi loan chirc ning, cic bénh co
quan sinh duc tiét niéu va rdi loan tim mach, néi chung, dé didu tri tiém ning cac bénh va
rdi loan co quan ndi tang dic trung béi sy lién quan ctia P2X3 va PaXo/s.

Séng ché ciing d& xuét cac hop chét theo bét ky cong thirc T hogc bat ky cong thirc
ndo tir la dén 1g duogc thé hién trén day, dugc str dung trong didu tri va/hodc phong ngtra,
ri loan chtrc ning bao gdm nhung khong c6 bit ky gidi han nao lién quan dén giai phong

ATP, va néi chung, dung dé di€u tri ti€m nang cac bénh va roi loan co quan ndi tang va cdm
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gidc dugc dic trung bdi sy tham gia cia céac thu thé P2X5 va P2Xy3; dé didu tri va/hodc
ngin nglra dau, dau man tinh va dau do ung thu, nghién va dung nap thudc 1am giam dau; dé
diéu tri hen suyén, ho, COPD va ho man tinh khé chita va n6i chung céc r6i loan va r6i loan
chirc nang hd hép; dé didu tri bang quang hoat dong qui mitrc, tiéu khong kiém soat, hoi
chimg dau bang quang, chting kho tiéu va lac ndi mac tit cung va néi chung trong cac bénh
co quan sinh duc tiét nidu; dé diéu tri r6i loan tim mach, hdi ching kich thich rudt (irritable
bowel syndrome - IBS), dau ntra ddu va ngra & hoi chimg bong rat miéng (Burning Mouth
Syndrome - BMS).

Céc thuat ngit va dinh nghia duoc s dung

Trir khi duoc dinh nghia khéc, cac dinh nghia sau ddy dugc ap dung trong toan bd
ban md ta va yéu ciu bao hd. Cac dinh nghia nay duoc 4p dung bat ké 1a thuat ngit duoc st
dung riéng hay két hop véi cac thut ngit khic. Vi dy, dinh nghia “alkyl” khong chi 4p dung
cho céc nhom alkyl, ma con 4p dung cho cic phan alkyl ctia cdc nhém alkoxy, alkylamino,
alkylthio hodc alkylcarbonyl v.v. Ngoai ra, tAt ca cac diy duge mo ta cho nhém hoa hoc, vi
du nhu “tir 1 d&n 13 nguyén ttr cacbon” hodc “C;-Cs alkyl” bao gOm tét ca cac to hop va td
hop con clia cac ddy va sd lugng cu thé clia cic nguyén tir cacbon trong do.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thut s& nhan thdy ring cac nhom A,
X, Y, R; dén Rs va n déu c6 y nghia duge dwa ra cho ching nhu dugc md ta trong bdn md ta
nay. Vi du nhu, “cac nhom X va Y duoce chon tir cac nguyén tir C va N, trong d6 cum X-Y
twong tng 1a nhoém N-C hodc nhom C=N".

“Alkyl” ¢6 nghia 1a nhém hydrocacbon béo mach thing hoic mach nhanh c6 tir 1
dén 20 nguyén tir cacbon trong mach. Cic nhém alkyl wu tién c¢6 tir 1 dén 12 nguyén tir
cacbon trong mach. Cac nhém alkyl dwoc uvu tién hon c6 tir 1 dén 6 nguyén tir cacbon trong
mach. “Alkyl thip hon” c6 nghia 1 nhém alkyl c6 khoing 1 dén khoang 6 nguyén ti
cacbon trong mach c6 thé thang hodc phan nhanh metyl, etyl, n-propyl, isopropyl, sec-butyl,
n-butyl, va t-butyl.

“Alkenyl” c6 nghia 1a nhém hydrocacbon béo mach thing hodc mach nhanh c6 it
nhAt mot lién két d6i cacbon-cacbon va ¢é tir 2 dén 15 nguyén tir cacbon trong mach. Nhém
ankenyl vu tién ¢6 tir 2 dén 12 nguyén tir cacbon trong mach. Céc nhém alkenyl wu tién hon
¢6 tir 2 dén 6 nguyén tir cacbon trong mach. “Alkenyl thdp hon” c6 nghia 12 nhém alkenyl
¢6 tir 2 dén khoang 6 nguyén tir cacbon trong mach, c6 thé thing hodc phan nhanh. Vi dy vé
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céc nhom alkenyl thich hop bao gdm etenyl, propenyl, isopropenyl, n-butenyl, 1-hexenyl va
3-metylbut-2-enyl.

“Alkynyl” c¢6 nghia la nhém hydrocacbon béo mach thang hoic mach nhinh c6 it
nhit mot lién két ba cacbon-cacbon va c6 tir 2 dén 15 nguyén tir cacbon trong mach. Céc
nhém alkynyl duoc uu tién c6 tir 2 dén 12 nguyén tir cacbon trong mach. Cac nhém alkynyl
wu tién hon c6 tir 2 dén 6 nguyén tir cacbon trong mach. “Alkynyl thap hon” c6 nghia 13
nhém alkynyl c6 tir 2 dén khoang 6 nguyén tir cacbon trong mach, c6 thé thing hozc phin
nhanh. Vi du v& cdc nhém alkyny! thich hop bao gdm etynyl, propynyl va 2-butynyl.

“Di vong mdt, hai hodc ba vong” c6 nghia l1a hé vong don hodc ba vong bdo hoa
thom hodc khdéng thom c6 tir 2 dén 14 nguyén tir cacbon vong, va chira tir 1 dén 5 nguyén tir
vong duge chon tir N, O va S, don 1é hodc két hgp. Cac nhém di vong hai va ba vong ngung
tu tai 2 hodic 4 diém hodc ndi tai mot diém thong qua lién két hoic mdi lién két nguyén tr
khéc loai (O, S, NH, hoiic N (C1-Cs alkyl). “Di vong don hai hodc ba vong” c6 thé dugc thé
tly y trén vong biang cach thé hydro c¢6 sin trén vong bang mét hodc nhidu phan tir thé ¢
thé giéng hodc khac nhau. Nguyén tir nito hodc luu huynh cta di vong c6 thé bi oxi héa tiy
Yy twong ung thanh N-oxit, S-oxit hodc S-dioxit. Cac vi du vé di vong phu hgp bao gdm
furanyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrolyl, pyridyl, pyrimidyl,
pyridazinyl, thiazolyl, triazolyl, tetrazolyl, thienyl, carbazolyl, benzimidazolyl,
benzothienyl, benzofuranyl, indolyl, quinolinyl, benzotriazolyl, benzothiazolyl,
benzooxazolyl, benzimidazolyl, isoquinolinyl, isoindolyl, acridinyl va benzoisoxazolyl,
aziridinyl, piperidinyl, pyrolidinyl, piperazinyl, tetrahydropyranyl, tetrahydrofuranyl,
tetrahydrothiophenyl, morpholinyl va thiomorpholinyl.

Di vong c6 déc tinh thom co thé duoc goi 1a cac heteroaryl hodc heteroaromatic. Cac
vi du v& heteroaromatic thich hop bao gdm furanyl, imidazolyl, isoxazolyl, oxadiazolyl,
oxazolyl, pyrolyl, pyridyl, pyrimidyl, pyridazinyl, thiazolyl, triazolyl, tetrazolyl, thienyl,
carbazolyl, benzimidazolyl, benzothienyl, benzofuranyl, indolyl, quinolinyl, benzotriazolyl,
benzothiazolyl, benzooxazolyl, benzimidazolyl, isoquinolinyl, isoindolyl, acridinyl,
benzoisoxazolyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, 3-phenylpyridin, 3-
xyclohexylpyridin, 3-(pyridin-3-yl) 4-(2-hydroxyetyl)-morpholin va 2-(piperidin-1-
yl)pyrimidin.

“Aryl mdt, hai hoac ba vong” ¢ nghia 1a hé vong thom don vong, hai vong hodc ba
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vong bao gbm tir 6 dén 14 nguyén t cacbon. Cc nhém aryl hai va ba vong ngung tu tai 2
hodc 4 diém hoic ndi tai mot diém thong qua lién két hodc lién két nguyén tir khac loai (O,
S, NH, hodc N (Ci-Cs alkyl) (vi du nhu biphenyl, 1-phenylnaptyl). Nhém aryl ¢6 thé dugc
thé tiy y trén vong bing mot hodc nhidu phin tir thé, t6t hon 14 tir 1 dén 6 phan tir thé, c6
thé gidng hoic khac nhau. Cac vi du vé& nhém aryl thich hgp bao gdm phenyl va naphtyl.

“Xycloalkyl” c¢6 nghia 12 hé vong cacbon don vong hodc hai vong cé tur 3 dén 14
nguyén tir cacbon, tot hon 1 tir 3 d&én 6 nguyén tir cacbon. Xycloalkyl c6 thé duoc thé tuy y
trén vong bing cach thé hydro c6 sin trén vong bing mot hodc nhidu hon phén tir thé c6 thé
gibng hodc khic nhau. Cac vi du vé cac xycloalkyl don vong thich hop bao gdm
xyclopropyl, xyclopentyl, xyclohexyl va xycloheptyl. Cac vi du vé céc xycloalkyl da vong
thich hop bao gdm 1-decalinyl, norbornyl va adamantyl.

“Xycloalkenyl” c6 nghia trong Gng v6i nghia cia xycloalkyl, nhung c6 mot hodc
hai lién két d6i trong vong (vi du, xyclohexenyl, xyclohexadien).

Céac “Amin” 13 c4c din xudt clia amoniac, trong d6 mdt hodc nhiéu hon nguyén tir
hydro da dugc thé bang phan tir thé ching han nhu nhém alkyl hodc aryl. Ching c¢6 thé lan
luot dugc goi la cac alkylamin va arylamin; cidc amin trong do6 cd hai loai phan tir thé duoc
gdn vao mot nguyén tir nito ¢6 thé duoc goi 1a cac alkylarylamin.

Céac amin con ¢6 thé dwoc bd tri thanh bdn loai phu. Cac amin bac mot sinh ra khi
mdt trong ba nguyén tir hydro trong amoniac duge thé bang nhém alkyl hozc thom (twong
tng N-alkylamino hodc N-arylamino). Cac vi du v& cac alkyl amin chinh thich hgp bao gém
metylamin hoic etanolamin, hodc anilin (phenylamin) 12 vi du vé& amin thom. Cac amin béc
hai ¢6 hai phan tir thé hitu co (cac nhém ankyl hozc aryl doc lap) lién két véi nguyén tir nito
clng v6i mot hydro (hodc khong ¢6 hydro néu mot trong cac lién két phan tir thé 1a doi).
Céc vi du vé cac amin béc hai thich hop bao gdm dimetylamin va metyletanolamin, trong
khi vi du v& amin thom 14 diphenylamin. Céc hop chét nhu vay ciing c6 thé duge goi 14 cac
nhém “N,N-dialkylamino”, “N,N-diarylamino” hodc “N,N-alkylarylamino” tuy thudc vao
ban chit cta cic phﬁn tr thé. Vi du, amin béc hai dugc thé bai nhém alkoxy, nhu dwge dinh
nghia & day, s& dugc goi 1 hop chat “N-alkyl-N-alkoxyamino”. Trong amin béc ba, ca ba
nguyén tir hydro dwoc thé bang cic phan tir thé hitu co, ching han nhu trimetylamin. Loai
phu cudi cing 14 cdc amin vong 13 amin bac hai hoic bac ba. Cac vi du vé cic amin vong
thich hop bao gém aziridin vong 3 canh va piperidin vong sdu canh. N-metylpiperidin va N-
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phenylpiperidin 1& cac vi du thich hop v& amin bac ba chira vong.

Cac “Amit” 12 cdc hop chit ¢6 nguyén i nito gan v6i nhém carbonyl, do d6 ¢6 ciu
tric R-CO-NR’R”’, v6i cac nhém R’va R*’ dugc chon doc ldp tir cdc nhom alkyl hodc
thom nhu dugc dinh nghia & day. Vi du nhw, khi R’ 1a hydro va R’ la nhém 3-pyridyl, thi
amit tao thanh c¢é phan tir thé 3-pyridylamino. Ngoai ra, khi R> 1a hydro va R’* 12 nhém
xyclopentyl, thi amit tao ra cé phan tir thé xyclopentylamino.

“Halogen”, “halogenua” hodc “halo” c6 nghia 1a flo, clo, brom hodc iot. Cac halogen
uu tién 12 flo, clo hodc brom, va wu tién hon la flo va clo.

Thuat ngft “axyl”, cho du dugc st dung riéng 1é, hodc trong thuat ngtt chéng han nhw
“axylamino”, biéu thi géc duoc tao ra boi géc sau khi loai bo hydroxyl khdi axit hitu co.
Thuét nglt “axylamino” dé cap dén gbc amino dwoc thé bing nhém axyl. Vi du vé gde
“axylamino” 13 CH3C(=0)-NH- trong d6 amin con c6 thé duge thé bing cée nhém alkyl,
aryl hodc aralkyl.

Thuat ngir "vong ngung tu" dung dé chi hé vong da vong trong phan tt trong d6 hai
vong ding chung hai hogc nhidu nguyén tir chung. Hai vong chi ¢6 chung hai nguyén tir va
mot lién két duoc cho 1a ngung tu tai vi tri ortho, vi du nhu naphthalen. Trong hop chét da
vong, vong ngung tu tai vi tri ortho véi cc mat khac nhau cta hai vong khac ma chinh
chiing duge ngung tu tai vi tri ortho véi nhau (tie 1a ¢6 ba nguyén tir chung gitta vong thit
nhét va hai vong con lai) dwge cho 1a dugc ngung tu tai vi trf ortho va peri véi hai vong con
lai. Phenalen dugc coi 1a bao gdm ba vong benzen, mdi vong trong s6 d6 14 ngung tu tai vi
tri ortho va peri v6i hai vong con lai. Thudt nglt ngung tu lién quan dén sy thé hién hai chiéu
ctia hé vong da vong véi s6 lwong lién két doi khong tich lity 61 da. Ngoai ra, hé niy c6 thé
c¢6 cau, hodc tham gia vao céac td hop hodc cac hé x04n (xem bén dudi). Dbi v6i hé vong, bét
ky vong nao duge ngung tu voi cac vong khac trén tat ca cac mit phai duoc dit tén chinh né
(nghia 13 n6 khong dugc coi 12 19). Déi véi muc dich thuat ngit hai vong c6 hai nguyén tir va
mdt lién két chung c6 thé dugc coi 1a bit ngudn tir hai vong nhu céc thyuce thé riéng biét. Qua
trinh ndi céc vong theo cach nay dugc goi 1a ngung tu. BAt ky hop chat ngung tu nao duge
minh hoa hodc moé ta ¢ day, dugc dat tén theo va lién quan dén “Nomenclature of fused and
bridged fused ring systems” (IUPAC Recommendations 1998)”, IUPAC, Pure Appl. Chem.,
(1999), Tap.70, tr.143-216.

Hop chét spiro c6 hai (hodc ba) vong chi c6 mdt nguyén tir chung va hai (hodc ba)
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vong khong lién két bang cdu. Cac vong c6 thé tao thanh mot phan cua cac hé vong khac
(vong ngung tu, vong ngung tu co ciu, hé duoc dit tén theo thudt ngit von Baeyer, v.v.).
Nguyén tir thong thuong duoc biét dén 12 nguyén tir spiro, va ngung tu spiro cling duogc goi
12 lién hop spiro. Cac hydrocarbon monospiro c6 hai vong don vong dugc dat tén bang tién
td spiro trudce ky hidu mo ta von Baeyer (biéu thi s6 nguyén tir cacbon lién két v6i nguyén tir
spiro trong mdi vong theo thit tu ting din va cach nhau bing déu chim) duoc dit trong ddu
ngodc vudng va sau d6 1a tén cta hydrocarbon gbc biéu thi tong sé nguyén tir khung, vi du
nhu spiro [4.4]nonan. Céc hydrocarbon monospiro ¢6 hai vong don vong dugce déanh s6 lién
tiép bét dau tir vong nho hon & nguyén t bén canh nguyén tir spiro, tién hanh vong quanh
vong nhd hon trd lai nguyén tir spiro va sau d6 vong quanh vong thir hai. Cac nguyén tu
khéc loai duge biéu thi bing cac tién t§ thé va sy khong bio hoa duge bicu thi theo cich
thong thudng bang cac dudi 14 en, dien, v.v. Céc chi s& vi trf thip dwoc phan bo cho céc vi
tri géc, hodc, néu hé théng vong la phf?m tr thé, diém gén ctia n6. Néu ¢6 su lua chon s, tén
dua ra céc chi sd vi tri thip hon cho cc nguyén tir spiro duge chon. Bét ky hop chét spiro
nao dugc minh hoa hodc moé ta & day, duoc dat tén theo va lién quan dén “Extension and
revision of the nomenclature for spiro compounds” (IUPAC Recommendations 1999)”,
IUPAC, Pure Appl. Chem., (1999), Téap.71, tr.531.538.

DAu hoa thi ¢6 thé duoc sir dung trong cac cong thirc hoic nhém phu chung dé biéu
thi lién két dwoc két ndi v6i phan tir gbe hodc 16 nhw duge dinh nghia & day.

Thuat ngir “didu tri” va twong ty nhu duge sir dung & diy bao gém viéc loai bo hoac
lam giam bét cac triéu ching cua bénh hodc r6i loan va gitt cho chiing khéng trd nén tdi té
hon (sy 6n dinh) va néi chung 1a mang lai hidu qua sinh ly hodc dugc ly mong mubn. Thuat
ngit "phong nglra" va thuit ngit tuong tu nhu duge st dung & day bao g0m viée trc ché hoic
lam cham su biéu hién cac triéu chimg ctia cac bénh hoic 161 loan do6 hodc 1am gidm (hoac
ting 1én tiy timg trudng hop) hodc loai bo cac gia tri bat thudng trong céc diém danh diu
cua chung.

Hoa hoc 1ap thé

Trir khi duogce biéu thi cu thé, trong toan bd ban md ta va yéu cau bao ho, cong thirc
hodc tén hoa hoc duogc dua ra phai bao gdm céc cac chét hdn bién va tit ca céc chét d@)ng
phan 1ap thé, ddng phan quang hoc va hinh hoc (vi du nhu céc ddng phan dbi quang, dong
phan khong dbi quang, +/-, cic chét dong phan R/S, E/Z v.v.) cac hdn hop raxemic va
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raxemat ctia ching. Didu nay bao gém cic hdn hop theo ty 1€ khéc nhau cua cac ddng phan
d6i quang riéng biét, hdn hop cta céc d6ng phan khong dbi quang, hodc hdn hgp cua bét ky
dang nao néu trén, trong do6 cac chit ddng phén va chit dbi quang d6 ton tai, cling nhu cac
mubi, bao gém cac mudi duoc dung va cac solvat ciia chung chéng han nhu céac hydrat, cac
solvat ctia cac hop chét tu do hodc cac solvat cua mudi ctia hop cht.

Céc din xuét ctia cac hop chat theo sang ché

Sang ché con bao gém cac mudi, solvat, hydrat, N-oxit, tién thudc va cac chit chuyén
hoéa c6 hoat tinh ciia cac hop chit c6 cong thirc L.

Cum tir “dugc dung” dugc st dung & day dé chi nhirng hop chét, vat liéu, ché phém
va/hodc dang bao ché, trong pham vi danh gia y té hop 1y, thich hop d& str dung khi tiép xic
v6i md ciia ngudi va dong vat ma khong qua ddc tinh, kich tng, phin tng di tmg, hodc céc
vAn d& hodc bién ching khéc, va twong xting véi ty 1€ tac dung/rui ro hop ly.

Nhu duge st dung & déy, “cac mudi dugc dung” dung @& chi cac din xuit cia cac
hop chit duge boc 16 trong d6 hop chét géc duoc bién dbi béng cach tao ra cac mudi axit
hodc mubi bazo cta ching. Cac vi du v& cac mudi duoc dung bao gém, nhung khéng gisi
han &, mudi khoang hoic axit hitu co ctia cdc géc co ban chéng han nhu amin; kiém hoic
mudi hiru co ctia gbe axit chang han nhu axit carboxylic; va twong tw. Vi du nhu, cac mudi
do bao gém cdc mudi tir amoniac, L-acginin, betain, benethamin, benzathin, canxi hydroxit,
colin, deanol, dietanolamin (2,2'-iminobis(etanol)), dietylamin, 2-(dietylamino)-etanol, 2-
aminoetanol, etylendiamin, N-etyl-glucamin, hydrabamin, 1H-imidazol, lizin, magie
hydroxit, 4-(2-hydroxyetyl)-morpholin, piperazin, kali hydroxit, 1-(2-hydroxyetyl)-
pyrolidin, natri hydroxit, trietanolamin (2,2',2"-nitrilotris(etanol)), trometamin, zinc
hydroxit, axit axetic, 2,2-diclo- axit axetic, axit adipic, axit alginic, axit ascobic, axit L-
aspartic, axit benzensulfonic, axit benzoic, axit 2,5-dihydroxybenzoic, axit 4-axetamido-
benzoic, (+)-axit camphoric, (+)-axit camphor-10-sunfonic, axit cacbonic, axit cinamic, axit
xitric, axit xyclamic, axit decanoic, axit dodecylsulfuric, axit etan-1,2-disulfonic, axit
etanesulfonic, axit 2-hydroxy-etansunfonic, axit etylendiaminetetraacetic, axit fomic, axit
fumaric, axit galactaric, axit gentisic, axit D-glucoheptonic, axit D-gluconic, axit D-
glucuronic, axit glutamic, axit glutaric, axit 2-oxo-glutaric, axit glyxerophosphoric, glyxin,
axit glycolic, axit hexanoic, axit hippuric, axit hydrobromic, axit clohydric, axit isobutyric,
axit DL-lactic, axit lactobionic, axit lauric, lizin, axit maleic, (-)-axit L-malic, axit malonic,
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axit DL-mandelic, axit metansunfonic, axit galactaric, axit naphthalen-1,5-disunfonic, axit
naphthalen-2-sunfonic, 1-hydroxy-2-axit naphtoic, axit nicotinic, axit nitric, axit octanoic,
axit oleic, axit orotic, axit oxalic, axit palmitic, axit pamoic (axit embonic), axit phosphoric,
axit propionic, (-)-axit L-pyroglutamic, axit salicylic, axit 4-amino-salicylic, axit sebacic,
axit stearic, axit succinic, axit sunfuric, axit tanic, (+)-axit L-tartaric, axit thioxyanic, axit p-
toluensunfonic va axit undexylenic. Céac mudi duge dung khéc co6 thé duoc tao thanh véi cac
cation tur kim loai chéng han nhu nhém, canxi, liti, magie, kali, natri, kém va kim loai tuwong
tu (xem Pharmaceutical salts, Berge, S. M. va déng tac gia., J. Pharm. Sci., (1977), T4p.66,
tr.1-19).

Céc mudi duge dung theo sang ché c¢6 thé dugc tong hop tir hop chat gbc c¢6 chira
gbc axit hodc bazo biang cc phuong phép héa hoc théng thuong. N6i chung, cdc mudi nhur
vay c6 thé duoc didu ché bang cach cho cic dang axit hoic bazo tw do cia cdc hop chat nay
phan tng véi mot lugng vira di bazo hodc axit thich hop trong nude hodc trong chit pha
lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hodc hdn hop cua
ching.

Cac mudi cua cac axit khac véi cée axit dugc dé cap trén day, vi du rat hiru ich dé
lam sach hodc tach cac hop chét theo sang ché (vi du: cdc mudi triflo axetat), ciing bao gom
mdt phin cia sang ché.

Thong thuong, mudi duge dung ciia hop chit ¢6 cong thirc I ¢6 thé duoc didu ché sin
bing cach st dung axit hodc bazo mong mudn néu thich hop. Mubi c¢6 thé két tia tir dung
dich va duge thu lai bang cach loc hodc ¢6 thé dwoc thu hdi bang cach lam bay hoi dung
moi. Vi du nhu, dung dich nudc cua axit chéng han nhu axit clohydric c6 thé duoc thém vao
huyén phu nude cia hop chit ¢6 cong thirc I va hén hop tao thanh duge lam bay hoi dén
kho (d6ng kho) dé thu duoc mubi cong axit & dang ran. Ngoai ra, hop chit ¢6 cong thic I ¢6
thé dugc hoa tan trong dung méi thich hop, vi du nhu ruou chéng han nhu isopropanol, va
axit ¢6 thé dwgc thém vao trong cing mot dung mdi hodc dung mai thich hop khéc. Sau do,
mudi cong axit thu dugc co thé duoc két tua truc tiép, hoac béng cach thém dung moi it
phan cuc hon ching han nhu diisopropyl ete hoic hexan, va dugc tach ra bang cach loc.

Céc mubi cong axit ciia cac hop chit ¢6 cong thirc I ¢ thé dwoc didu ché bang cach
cho dang bazo ty do tiép xtc véi luong axit mong mudn vira di dé tao ra mudi theo cach
thong thudong. Dang bazo tu do ¢ thé duoc tai sinh bing cach tiép xtc dang mudi v6i bazo
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va tach bazo tu do theo cich thong thuong. Cac dang bazo tu do khac véi cac dang mudi
twong Ung ciia ching & mot s6 tinh chit vat Iy nhat dinh ching han nhu kha ning hoa tan
trong dung mdi phan cuc, nhung néu khong thi cic mudi twong dwong véi bazo tu do twong
ung ctia chung theo muc dich cua sang ché.

Ciing bao gdm ca mudi toan phan va mudi mét phan, nghia 1a cac mudi ¢6 1, 2 hodc
3, tt hon 13 2, cac duong luong ctia bazo trén mbi mol axit ¢6 cdng thirc I hodc cac mudi co
1, 2 hodc 3 duong luong, tot hon 1a 1 dwong luong clia axit trén s6 mol bazo c¢6 cong thire L.

Céc mudi cdng bazo duogc dung duoc tao thanh voi cae kim loai hodc amin, chéng
han nhu cac kim loai kiém va kiém thé hodc cac amin hitu co. Cac vi du vé kim loai dugc
sir dung lam cation la natri, kali, magie, canxi, va cac loai twong tu. Céac vi du v& c4c amin
thich hop 1a N,N’-dibenzyletylendiamin, cloprocain, colin, dietanolamin, dixyclohexylamin,
etylendiamin, N-metylglucamin, va procain.

Céac mudi cong bazo ciia cac hop chit ¢6 tinh axit néu trén dugc didu ché biang céch
cho dang axit tu do tiép xtic v6i mot lwong vira dii cia bazo mong mudn ¢ tao ra mudi theo
céch thong thuong. Dang axit tu do ¢6 thé duge tai sinh bang cach cho dang mudi tiép xiic
vO1 axit va tach axit tu do.

Céc hop chét theo sang ché c6 thé c¢6 ca tAm bazo va tAm axit va do d6 c6 thé & dang
ion ludng tinh hodc cac mudi bén trong.

Théng thudng, mudi duoc dung ciia hop chét ¢6 cong thire I ¢6 thé duge didu ché sin
bing cach str dung axit hodc bazo mong mudn néu thich hop. Mudi c6 thé két tia tir dung
dich va duge thu lai bang cach loc hodc ¢6 thé dugce tai sinh bing cach 1am bay hoi dung
mdi. Vi du nhu, huyén phi nude cia axit ching han nhu axit clohydric ¢6 thé duge thém
vao huyén phu nu6e ciia hop chét ¢é cong thie I va hdn hop tao thanh duge 1am bay hoi
dén kho (d6ng kho) dé thu duoc mudi cong axit & dang ran. Ngoai ra, hop chit c¢6 cong thirc
I ¢6 thé duge hoa tan trong dung méi thich hop, vi du nhu rwou ching han nhu isopropanol,
va axit ¢6 thé duge thém vao trong cing dung moi hoic dung méi thich hop khac. Sau do,
mudi cong axit thu dugce co thé dwoc két tua truc tiép, hodc béng cach thém dung méi it
phan cuc hon ching han nhu diisopropyl ete hodc hexan, va duoc tich bang cach loc.

Ngudi ¢6 hiéu biét trung binh trong linh vuc héa hoc hitu co s& hidu 12 nhidu hop
chit hitu co ¢6 thé tao thanh cac phirc hop véi cac dung méi ma ching duge phan ting hodc
tr d6 ching dugc két tia hodc két tinh. Céc phuc hop nay dugce goi 1a "cac solvat". Vi du
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nhu, phirc hop véi nude duge goi la “hydrat”. Céc solvat cuia hop chit theo sang ché nim
trong pham vi cta sang ché. Cac mudi ctia hop chit ¢6 cong thic I ¢6 thé tao thanh solvat
(vi du, céc hydrat) va sang ché ciling bao gdm tat ca cac solvat nhu vy. Y nghia cta tir "cac
solvat" dwgc nhitng ngudi c6 hidu biét trung binh trong linh vuc k§ thuat da biét dén nhu
hop chit duoc tao thanh do su twong tac cta chit hoa tan va dung mdi (tirc 14 solvat héa).
Cac k¥ thuat didu ché cac solvat duogc thiét lap tdt trong linh vuc k§ thuat (xem, vi du,
Brittain. Polymorphism in Pharmaceutical solids. Marcel Decker, New York, 1999.).

Sang ché ciing d& cap dén cac N-oxit ctia cac hop chit c6 cong thire I. Thuét ngit “N-
oxit” ¢6 nghia 1a d6i véi cac di vong chira nguyén tir sp> N khong duge thé khéc, nguyén tir
N ¢6 thé mang nguyén tr O lién két cong hoa tri tic 13, -N—O. Céc vi du vé cac di vong
duge thé bang N-oxit nhu viy bao gdm céc pyridyl N-oxit, pyrimidyl N-oxit, pyrazinyl N-
oxit va pyrazolyl N-oxit.

Séang ché ciing bao gdm céc tién thudc cta cac hop chét cé cong thic I, tirc 13, cac
hop chét giai phéng loai thudc gde ¢ hoat tinh theo cong thirc I in vivo khi dugce st dung
cho dong vt c6 vi. Tién thudc 1a hop chét ¢6 hoat tinh duge Iy hodc théng thudng hon 1a
hop chit khong hoat dong duoc chuyén ddi thanh chét hoat tinh duoc 1y bang cach bién ddi
chuyén hoa. Céc tién thudc cua hop chét c6 cong thic I duge didu ché bang cach thay dbi
céc nhém chire ¢6 trong hop chét c6 cong thirc I theo cach ma cac chat bién dbi c6 thé duge
tach ra in vivo d& giai phong hop chit gde. In vivo, tién thube dé dang trai qua cac thay ddi
héa hoc trong céac didu kién sinh ly (vi dy, dugc tac dong boi (cac) enzym tu nhién, dan dén
giai phong chit hoat tinh duoc 1y. Céc tién thudc bao gdm cic hop chit ¢ cong thirc I,
trong d6 nhém hydroxy, amino hodc carboxy ctia hop chit ¢é cong thirc I duoc lién két véi
bat ky nhém nao c6 thé dwge tach ra in vivo dé tai sinh twong tmg nhém hydroxyl, amino
hodc carboxy tu do. Céc vi du v& tién thude bao g@)m cac este (vi du, axetat, focmat, va cac
dan xuit benzoat) cta cic hop chit ¢6 cong thic I hodc bat ky dan xuit nao khac ma khi
duoc dua dén pH sinh ly hodc thong qua tac dong ciia enzym s& dugc chuyén thanh thude
gdc ¢6 hoat tinh. Cac quy trinh thong thudng dé lwa chon va didu ché cic din xuit tién
thudc thich hop dwge md ta trong linh vuc k¥ thuit (xem vi du, Bundgaard. Design of
Prodrugs. Elsevier, 1985).

Céc tién thube c¢6 thé duoc sir dung theo cach gidng va véi sd luong hidu qua twong
tu v6i hoat chit ma ching chuyén d6i hodc c6 thé duge phan phdi duéi dang vat chua, vi
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du, miéng dan tham thdu qua da hodc vét chira khac duoc lam thich tng dé cho phép (bang
cach cung cAp enzym hozc thubc thir thich hop khac) chuyén ddi tién thudc thanh thanh
phén hoat tinh chdm theo thoi gian va phan phdi thanh phan hoat chit cho bénh nhén.

Sang ché ciing bao gdm cac chit chuyén hoa. “Chét chuyén hoa” cta hop chéat duge
boc 16 & day 1a dan Xuét ctia hop chit dugc tao thanh khi hop chét duoc chuyén hoéa. Thuat
ngit “chit chuyén hoa c6 hoat tinh” ding dé chi din xudt c6 hoat tinh sinh hoc ctia hop chit
duoc tao thanh khi hop chét duoc chuyén héa. Thuat ngit “chuyén hoa” dung dé chi tong
céc qué trinh ma chét cu thé bi thay dbi trong co thé séng. Tém lai, tat ca cc hop chit co
trong co thé déu duoc diéu khién béi cic enzym trong co thé dé 1dy ning luong va/hoic loai
b ching khoi co thé. Cac enzym cu thé tao ra cac thay déi cu tric cu thé cho hop chét. Vi
du, xytochrom P450 xtic tac nhiéu loai phan Gmg oxy héa va khtt trong khi uridin diphosphat
glucuronyltransferaza xtic tic viéc chuyén phéan tir axit glucuronic da hoat hoa thanh cac
nhém ruou thom, ruou béo, axit carboxylic, amin va sulphydryl tw do. Thong tin thém vé
chuyén héa c6 thé liy tir “The Pharmacological Basis of Therapeutics”, 4n ban thtr 9,
McGraw-Hill (1996), trang 11-17.

Céc chét chuyén héa cua céc hop chét duge boc 16 & day c6 thé duge xac dinh béng
cach str dung cac hop chét cho vat chi va phéan tich cAc miu mé tir vat chu, hodc bang cach
U cdc hop chit vdi té bao gan trong dng nghiém va phéan tich cic hop chét tao thanh. C4 hai
phuong phéap déu duge biét dén trong linh vuc k§ thuit.

Thuét ngit “chit mang” dung dé chi chat pha lodng, t4 dugc va/hoic chét din ma hop
chét hoat tinh duoc st dung. Duoc phém theo sang ché c6 thé chira su két hop cta nhiéu
hon mot chit mang. Céc chit mang duoc dung nhu vy c¢6 thé 1a chit 1éng vo triing, ching
han nhv nuée, dung dich mudi, cac dung dich dextroza dang nudc, dung dich glyxerin dang
nude, va dau, bao gém ca diu mo, dong vat, thuc vat hodc nguén géc téng hop, chéng han
nhu dau lac, diu d4u nanh, diu khoang, vimg dau va loai twong tu. Nudc hoic dung dich
nuée céc dung dich nuée mudi va dung dich dextroza va glyxerin dang nuéc duge st dung
lam chét mang, dic biét d6i véi cac dung dich tiém. Cac chat mang dugc dung phit hop
duwoc md ta trong “Remington’s Pharmaceutical Sciences” ctia E.W. Martin, 4n ban thiy 18.

“T4 dugc duge dung” c6 nghia 13 t4 duoc hitu ich trong viéc bao ché dugc phim noéi
chung 1 an toan, khong doc hai va khong gy kho chiu vé mit sinh hoc ciing nhw bao gém
t4 duge duwge phép st dung trong thu y ciing nhu duge phadm cho ngudi. “Ta dwoc duoc
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dung” nhu dugc sit dung trong sang ché nay bao gdm ca mot va nhiéu ta dugc nhu vay.

Cac hop chét theo sang ché c6 thé duoc bao ché @& s dung theo bat ky cach nao
thuan tién dé st dung cho ngudi hodc tha y va do do, sang ché bao gdém cac duoc phim
trong pham vi cta sang ché nay bao gdm hop chét theo sang ché dugc diéu chinh dé s
dung cho ngudi hode tht y. Cac ché phém nhu vay co thé dugc thuc hién dé sir dung theo
cach thong thudng v6i sy hd tro ciia moét hodc nhidu chat mang thich hop. Cac chit mang
dwge chip nhan 8 str dung trong diéu tri da biét d&én trong linh vuc duoc phim, va duge mbd
ta, vi du, trong tai liéu “Remington’s Pharmaceutical Sciences”, nha xuat ban Mack
Publishing Co. (A. R. Gennaro chinh stra 1985). Viéc lua chon chit van chuyén duogc phém
6 thé dwoc lya chon dua trén duong st dung du kién va thuc hanh dugc phém tiéu chudn.
Ngoai ra, cac duoc pham cé thé bao gém (céc) chit mang bét ky chat lién két thich hop,
(céc) chit boi tron, (cic) chit tao huyén phi, (cac) chit tao 16p pht va/hodc (c4c) chét hoa
tan.

Céc duoc phdm chtra hop chét c6 cong thic I

Mic du c6 khé ning 12 hop chit I ¢6 thé duge sir dung 1a chat tai, nhung t6t hon 14
nén dua hoat cht vao cong thue dugce phém, vi du nhw, trong do chét nay duoc tron 1an véi
chét mang dugc dung dwoc chon theo 1§ trinh st dung va ti€u chuin thuc hanh dugc da
dinh.

Theo d6, sang ché con d& xuét duge phidm bao gdm hop chét ¢6 cong thirc I hodc
solvat, hydrat, chit ddng phan (vi du, ddng phan ddi quang, dong phan khong d6i quang,
v.v.), N-oxit hodc mudi duoc dung cua ching trong hén hop phu gia véi chit mang duoc
dung. Thuat ng “chét mang” dung dé chi chét pha lodng, ta dugc va/hodc chit ddn ma hop
chét c6 hoat tinh dugc st dung.

Hop chét ¢6 cong thirc I ¢6 thé duoc sir dung két hop v6i céc lidu phép va/hodic cht
hoat tinh khac. Theo dd, theo mot khia canh khéc, séng ché d& xuét duoc phém bao g61n
hop chit ¢ cong thirc I hodc solvat, hydrat, chat dong phan (vi du, ddng phan ddi quang,
ddng phan khong dbi quang, v.v.), N-oxit hoic mudi duoc dung ctia chiing, hoat chit th hai
tac nhan va chit mang dugc dung.

Ngoai ra, cac duge phim c6 thé bao gdm chit mang bt ky chat lién két thich hop,
cht boi tron, chét tao huyén phu, chét tao 16p pht va/hoic chat hoa tan.

Céc chét bao quan, chét dn dinh, thudc nhudém va chét tao huong ciing ¢6 thé dugc
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dua vao trong duoc phidm. Chat chdng oxy héa va chit tao huyén phu ciing ¢6 thé dugc sir
dung.

Cac hop chét theo sang ché ¢6 thé dugce thu nho thanh dang hat min (vi du, duogc
nghién bang cach str dung cac quy trinh nghién da biét nhu nghién uét) dé thu dugc ¢ hat
thich hop cho viéc tao vién va cho cac dang ché phdm khic. Cac ché phdm duoc phan chia
min (dang hat nano) ciia cac hop chét theo sang ché c6 thé dugc didu ché bing cac quy trinh
da biét trong linh vyc nay, vi du nhur xem WO02/00196.

L0 trinh st dung va dang lidu lvong don vi

Céc dudng ding bao gdm sir dung qua dwdng miéng (vi du: dudi dang vién nén, bao
con nhong, hoac dudi dang dung dich uéng duoc), tai chd, niém mac (vi du nhu duéi dang
xit miii hodc voi xit dé hit), mfii, ngoai dudng tidu hoa (vi du nhu dang c6 thé tiém), tiéu
hoéa, trong cot séng, trong mang bung, trong co, trong tinh mach, trong ttr cung, trong mét,
trong da, ndi so, ndi mac tdy, trong khi quan, trong dm dao, trong ndo thét, trong ndo, dudi
da, mit (bao gdm tiém vao mit hodc trong khoang mét), qua da, truc tring, ma, ngodi mang
cing, dudi ludi. Cac ché phém theo sang ché ¢6 thé duoc bao ché dic biét cho bat ky duong
ding nao trong sb cac dudng ding d6. Theo cic phuwong 4n wu tién, duge phdm theo séng
ché duge bao ché & dang thich hop dé sir dung qua dwdong miéng.

C6 thé ¢6 céc yéu ciu vé thanh phin/cong thirc khic nhau tiry thudc vao cic co quan
str dung khéac nhau. Cin phai hidu ring khong phai tit ca cac hop chat déu can duge st dung
theo ciing mot dudng. Tuwong tu nhu vy, néu ché phim bao gébm nhiéu hon mét thanh phan
c6 hoat tinh, thi nhitng thanh phan d6 c6 thé duge st dung theo cac dudng khac nhau. Vi dy,
duoc phdm theo sang ché c6 thé duoc bao ché dé sir dung bang cach sir dung bom nho hozc
theo duong niém mac, vi du, dudi dang thudc xit mfii hodc binh xit dé hit hoic dung dich co
thé an dugc, hodc ngoai duodng tiéu hda ma ché phém d6 1a duoc bao ché dudi dang co thé
tiém duoc, dé sir dung, vi du nhu, bang dudng trong tinh mach, trong co hoc tiém dudi da.
Ngoai ra, cong thire ¢6 thé duge thiét ké dé s dung theo nhidu duong.

Trudng hop chét duge st dung dang nhdy qua niém mac dudng tiéu hoa, phai c6 thé
duy tri 6n dinh trong qua trinh van chuyén qua duong tiéu héa; vi du nhu, phai c6 kha ning
chéng phén giai protein, én dinh ¢ pH axit va chéng lai céc tic dong tay rira ctia mat. Vi du
nhu, hop chat ¢é cong thire I ¢6 thé duoc phu bang 16p phu trong rudt. Vat lidu 16p phu
trong rudt co thé duoc phan tan hodc hoa tan trong nudc hodc trong dung moéi hitu co thich
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hop. Vi céc polyme 16p pht trong rudt, mét hodc nhiéu, riéng biét hoic két hop, c6 thé duoc
st dung nhu sau; vi dy, cdc dung dich hoac chét phan tan cta chit ddng tring hop axit
metaxrylic, xenluloza axetat phthalat, xenluloza axetat butyrat, hydroxypropyl
metylxenluloza phthalat, hydroxypropyl metylxenluloza axetat sucxinat, polyvinyl axetat
phthalat, xenluloza axetat, carboxymetyletylxenluloza, shellac hodc (cac) polyme 16p phu
dudng rudt thich hop khéc. Vi ly do méi trudng, quy trinh phii nudc ¢6 thé duge wu tién
hon. Trong cac qua trinh nudc nhu vy, chat dong tring hop axit metaxrylic dwgc wu tién
hon.

Khi thich hop, cac dugc pham ¢6 thé duoc st dung bang céach hit, dudi dang thube
dan hodc thudc dan phu khoa, tai chd dudi dang kem dudng da, dung dich, kem, thubc mo
hoac bot bui, béng cach sir dung miéng dan da, qua duong mi€ng dudi dang vién nén cbd
chra ta duoc chéng han nhu tinh bdt hodc lactoza, hodc & dang bao con nhong hodc noan
dung riéng hodc & dang hdn hop véi ta dugce, hoac ¢ dang con ngot, dung dich hodc huyén
phu c6 chira hvong hodc chit tao mau, hoic chung c6 thé duogc tiém ngoai dudng ti€u hoa,
vi du nhu trong tinh mach, trong co hodc duéi da. Pdi véi cach ding qua ma hodc dudi ludi,
ché phim c6 thé duge st dung & dang vién nén hodc vién thude hinh thoi, c6 thé duge bao
ché theo cach thong thudng.

Khi ché pham theo sang ché can dugc sir dung ngoai duwdng tidu héa, viée st dung d6
bao gdm mét hodc nhiéu trong sb: trong tinh mach, trong doéng mach, trong mang bung, ndi
mac tuy, trong tam thét, trong ni¢u dao, trong xuong tc, ndi s, trong co hodc dudi da st
dung chét; vi/hodc biang cach st dung céc k§ thudt tiém truyén.

Céc ché pham dugc phdm theo sang ché ¢ thé duogc sir dung ngoai dudng tiéu hoa,
vi du, bang cach tiém truyén hoic tiém. Cac duwoc phim thich hop dé tiém hoic tiém truyén
c6 thé & dang dung dich nudc vo trung, chét phan tan hodc bdt vo trung c6 chira hoat chét,
duoc didu chinh, néu can, dé diéu ché dung dich vo trung d6 hoac chét phéan tan thich hop
& tiém truyén hodc tiém. Ché pham nay c6 thé duoc boc tiy ¥ vao cac liposome. Trong moi
truong hop, ché phém cudi cung phai vo trung, 1éng va 6n dinh trong cac diéu kién san xuit
va bao quan. Pé cai thién d6 6n dinh trong bao quéan, cic ché pham nay ciing ¢6 thé chira
chét bao quan dé ngin chin sy phat trién cua vi sinh vét. C6 thé ngin ngira hoat dong cua vi
sinh vét bang cach b sung cac chit khang khuan va khang nim khac nhau, vi du, paraben,
clobutanol, natri axetat, natri lactat, natri xitrat hodc axit acsorbic. Trong nhiéu truong hop,
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céc chit déng truong dugc khuyén khich, vi du, duong, dung dich dém va natri clorua dé
dam bao ap suét thim thau tuong tu nhu ap suét thAm thiu cua dich co thé, dic biét 12 mau.
C6 thé dat duoc sy hép thu kéo dai ctia cdc hdn hop thudc tiém nhu vay bang cach dua vao
céc chét 1am cham hip thu, ching han nhu nhém monostearat hodc gelatin.

Céc chit phan tan c6 thé duoc didu ché trong chit mang hodc chit trung gian long,
ching han nhu glyxerin, cac polyetylen glycol dang chét 1ong, dau triaxetin va cac hdn hop
clia chiing. Chat mang hodc chit trung gian 16ng ¢6 thé 1a dung méi hodc méi trudng phin
tan 1ong, vi dy, nudc, etanol, polyol (vi du, glyxerin, propylen glycol hodc tuwong tw), dau
thuc vat, este glyxerin khong ddc hai va hon hop thich hop ctia chiing. D chdy thich hop ¢6
thé dugc duy tri bang cach tao cic liposome, st dung kich thudc hat thich hop trong trudong
hop phéan tan, hoac béng cach b sung chit hoat dong bé mit.

Déi v6i viée st dung ngoai dudng tidu hoa, hop chit nay dugc st dung tot nhét &
dang dung dich nude vé trung co thé chira cac chit khac, vi du, do mudi hoic glucoza aé
lam cho dung dich déng truong v6i mau. Cac dung dich nude phai duge dém thich hop (tét
hon 13 pH tir 3 dén 9), néu can. Viéc didu ché céc ché phim sir dung ngoai dudng tidu hoa
thich hop trong didu kién vo trung duoc thuc hién dé dang bé‘mg cac k¥ thuat duoc phém tiéu
chuin duge nhitng ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat di biét dén.

Céc dung dich c6 thé tiém v6 trung c6 thé duoc didu ché biang cach tron hop chét c6
cong thirc I véi dung méi thich hop va mét hodc nhidu chat mang dd néu trén déy, sau d6
loc v6 tring. Trong trudng hop céc bot vo tring thich hop dé st dung trong viée didu ché
céc dung dich c6 thé tiém vo tring, cac phuong phép didu ché thich hop hon bao gém lam
kho trong chan khong va déng kho, cung cip hdn hop bot cia céc chat déi khang thy thé
andosteron va ta dugc mong mudn dé diéu ché cac dung dich v tring tiép theo.

Céc hop chét theo sang ché c¢6 thé duwoc bao ché dé st dung cho ngudi hodc tha y
bang cach tiém (vi du, bang cach tiém hoic tiém truyén tinh mach hoic qua dudng trong co,
duéi da hoic ndi mac tiy) va cé thé duge dua ra & dang lidu lugng don vi, trong cac éng,
hodc cac binh chitra lidu lugng don vi khéac, hodc trong cac binh chira nhidu lidu luong, néu
can thém chit bao quan. Cac ché phim dé tiém c6 thé ¢ dang huyén phi, céc dung dich
hodc nhil twong, trong cac chét dan c6 dau hodc nudce, va cb thé chira cac chét tao cong thic
chéng han nhu chat tao huyén phu, chét 6n dinh, chét hoa tan va/hodc chét phan tan. Ngoai
ra, thanh phan hoat chét ¢6 thé & dang bot vo tring dé hoan nguyén bang chét dan thich hop,
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vi dy, nudce vo trung, khdng chira pyrogen, trudce khi st dung.

Céc hop chét theo sang ché c6 thé duoc st dung (vi du, bang dudong miéng hoic tai
chd) & dang vién nén, bao con nhdng, nodn, con ngot, dung dich hoic huyén phu, cac dang
nay co thé chira cac chit tao huong hoac tao mau, dung cho viéc st dung ngay ldp tuc,
cham, bién @61, duy tri, kidu xung hoic giai phong c6 kiém soat.

Céc hop chit theo sang ché ciing c6 thé dwoc thé hién dé st dung cho ngudi hodc thu
y & dang thich hgp dung cho dudong miéng hodc ma, vi du & dang dung dich, gel, sird, nudc
suc miéng hodc huyén phu, hodc dang bot khd dé pha v6i nude hoac chit dan thich hop
khac trude khi st dung, ty chon véi cac chit tao hwong va tao mau. Ciing ¢6 thé st dung
céc ché phém ran nhu cdc vién nén, bao con nhdng, vién thudc hinh thoi, vién ngam, thude
vién, thudc vién to, bdt, bot nhdo, hat nhd, vién dan hodc cic ché phém tron sdn. Céac ché
pham rdn va Iong dé st dung bing miéng c6 thé dugc didu ché theo cac phuwong phap da biét
trong linh vie nay. Cac ché phdm nhu vay ciing ¢6 thé chita mot hodc nhidu chit mang va ta
duoc dugce dung co thé & dang ran hodc long.

Céc vién nén c6 thé chua cac ta duoc nhu xeluloza vi tinh thé, lactoza, natri xitrat,
canxi cacbonat, canxi phosphat hai bazo va glyxin, céc chat phan hiy nhu tinh bot (t5t hon
13 tinh bot ngd, khoai tiy hodc bot sin), natri tinh bot glycolat, natri croscarmenloza va cic
silicat phtic hop, va chat lién két tao hat chiang han nhu polyvinylpyrolidon,
hydroxypropylmetylxenluloza (HPMC), hydroxypropylxenluloza (HPC), sucroza, gelatin va
cay keo.

Ngoai ra, c6 thé bao gdm cic chat boi tron ching han nhu magie stearat, axit stearic,
glyxeryl behenat va talc.

Ché phim c6 thé duoc str dung bang dudng miéng, & dang céc vién nén giai phong
nhanh hodc ¢6 kiém soat, vi hat, vién nén nhd, bao con nhong, goi, va dung dich uéng hodc
huyén phu, hodc bot dé didu ché chung. Ngoai cac dang thé rin méi cia pantoprazol theo
sang ché 13 hoat chét, cac ché pham udng c6 thé tiy chon bao gdm cac chit mang va ta duge
duogc phém tiéu chuan khac nhau, ch'fmg han nhu chét lién két, chat dém, dung dich dém,
chét bdi tron, chit lam dinh, thudc nhudm, chit phén huy, chét tao mui, chét tao ngot, chét
hoat d6ng bé mit, chit thio khudn, chit chéng bam dinh va chét phi. Mot s6 ta duge c6 thé
¢6 nhidu vai trd trong ché phdm, vi du, hoat dong nhu ca chit lién két va chit phan huy.

Cac vi du vé chat phan hily dugce dung ding cho cac ché phdm udng bao gdm tinh
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bot, tinh bt dd hd héa trude, natri tinh bot glycolat, natri carboxymetylxeluloza, natri
croscarmenloza, xenluloza vi tinh thé, anginat, nhua, chét hoat dong bé mit, ché phém sui
bot, silicat nhom dang nudc va polyvinylpyrolidon lién két chéo.

Céc vi du vé cac chat lién két duge dung dung cho cac ché phém uéng bao gém keo;
cac din xudt xeluloza, ching han nhu metylxeluloza, carboxymetylxeluloza,
hydroxypropylmetylxeluloza, hydroxypropylxenluloza hodc hydroxyetylxeluloza; gelatin,
glucoza, dextros, xylitol, polymetacrylat, polyvinylpyrolidon, sorbitol, tinh bdt, tinh bt da
hd héa trude, tragacanth, nhya xanthan, anginat, magie—nhom silicat, polyetylen glycol
hoac bentonit.

Céc vi du vé cac chat dém duge dung dung cho ca ché phém uéng bao gém lactoza,
anhydrolactoza, monohydrat lactoza, sucroza, dextros, manitol, sorbitol, tinh bot, xenluloza
(dac biét 1a xenluloza vi tinh thé), dihydro hodc anhydro canxi phosphat, canxi cacbonat va
canxi sulfat.

Céc vi du vé& cac chit boi tron duoc dung hitu ich trong cic ché phim theo sang ché
bao gdbm magie stearat, talc, polyetylen glycol, polyme ciia etylen oxit, natri lauryl sulphat,
magie lauryl sulphat, natri oleat, natri stearyl fumarat va silic dioxit dang keo.

Céc vi du vé cic chét tao mui duge dung thich hop ding cho cac ché phim udng bao
g0m céc huong tdng hop va diu thom tu nhién ching han nhu chiét tir dau, hoa, trai cay (vi
du, chudi, tdo, anh dao chua, dao) va sy két hop cua ching, va cac huong twong tu. Viée st
dung chiing phu thudc vao nhidu yéu t5, quan trong nhét 1a kha ning chip nhin cam quan
ddi véi quan thé s& sir dung duge phim.

Céc vi du vé cac chat nhudm duge dung thich hop dung cho cc ché phim udng bao
gdm thude nhudém tong hop va tu nhién ching han nhu titan dioxit, beta-caroten va chét
chiét tlr v6 budi.

Céc vi du vé céc 16p phu duoc dung hitu ich ding cho ché phdm udng, thudng duoc
str dung dé d& dang nubt, bién dbi cac dic tinh giai phong, cai thién hinh thirc va/hodc che
mui vi ctia ché pham bao gém hydroxypropylmetylxeluloza, hydroxypropylxeluloza va cic
chit dong triing hop acrylat-metacrylat.

Cac vi du vé cac chat tao ngot duge dung ding cho cic ché phidm udng bao gdm
aspartam, sacarin, natri sacarin, natri xyclamat, xylitol, manitol, sorbitol, lactoza va sucroza.

Céc vi du vé céc dung dich chat dém duogc dung bao gbm axit xitric, natri xitrat, natri

80



43064 81/187

bicacbonat, natri phosphat hai bazo, magie oxit, canxi cacbonat va magie hydroxit.

Céc vi du vé céc chit hoat dong bé mit duoc dung bao gém natri lauryl sulfat va cac
polysorbat.

Céc ché phim rén cing loai ciing c¢6 thé duge st dung lam chat dém trong bao con
nhdng gelatin. Cac ta dugc duge vu tién vé phén nay bao gém lactoza, tinh bot, xeluloza,
dudng sfra hodic cac polyetylen glycol ¢6 trong lwong phén tir cao. D6i véi cac huyén phi
nuge va/hodc con ngot, chat nay c6 thé duogc két hop v6i cac chét tao ngot hodc chit tao
huong, chét tao mau hodc thudc nhudm khac nhau, véi cac chét tao nhii va/hodc chét tao
huyén phtl va véi cac chit pha lodng nhu nudce, etanol, propylen glycol va glyxerin, va su
két hop ctia chung.

Vi du, cac hgp chét theo sang ché cling c6 thé duoc bao ché dudi dang thude dan, vi
du, c6 chira cac géc thudc dan thong thuong dé s dung cho nguoi hodc tht y hoac dudi
dang thudc vién, vi du, chira cac gde thude thong thudng.

Céc hop chit theo sang ché c6 thé dugc bao ché dé dung tai chd, dung cho ngudi va
tha y, & dang thuc m&, kem, gel, hydrogel, thudc dung ngoai da, dung dich, dau gbi, bot
(bao gém bdt phun hodc bot bui), thudc vién, nut thAm, thude xit, thudc nhé, binh xit, thude
nho (vi du nhu nhoé mét hoic nhé miii) hodc thude nho.

Pé ap dung tai chd cho da, chit theo sang ché ¢ thé dwgc bio ché dudi dang thube
m& thich hop chira hop chét ¢ hoat tinh duoc huyén phit hodc hoa tan trong, vi du, hdn hop
v6i mot hodc nhidu chat sau: dau khoang, m& boi tron 16ng, md boi tron tring, propylen
glycol, hop chét polyoxyetylen polyoxypropylen, sép nhii hoéa, sorbitan monostearat,
polyetylen glycol, parafin 1éng, polysorbat 60, sip xetyl este, rugu xetearyl, 2-
octyldodecanol, rugu benzyl va nuédce. Cac ché pham nhu véy ciing c¢6 thé chira céc ta dugc
duoc dung khéc, chéng han nhu cac polyme, dau, chét mang 16ng, chét hoat dong bé mit,
dung dich dém, chét bao quan, chat 6n dinh, chat chdng oxy hoéa, chat lam 4m, chit 1am
mém, chit tao mau va chit tao mui.

Cac vi du vé cac polyme duoc dung thich hop dung cho cac ché phim dung tai chd
bao gém polyme acrylic; céc dan xudt xeluloza, ching han nhu natri carboxymetylxeluloza,
metylxeluloza hodc hydroxypropylxeluloza; cic polyme tu nhién, ching han nhu céc
anginat, tragacanth, pectin, xanthan va xytosan.

Céc vi du vé cac loai dau duoc dung thich hop rat hitu ich bao gém dau khoang, dau
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silicon, axit béo, rugu va glycol.

Céc vi du vé cac chit mang 1ong duoc dung thich hop bao gbdm nude, ruou hoic
glycol ching han nhu etanol, isopropanol, propylen glycol, hexylen glycol, glyxerin va
polyetylen glycol, hoic hdn hop cta ching trong d6 chit da hinh gid dwgc hoa tan hodc
phén tan, tuy chon vdi viée bd sung chét chat hoat dong bé mit anion, cation khong ddc
hoéc khong ion, va cac dung dich dém vé6 co hodc hitu co.

Céac vi du v& cac chét bao quan dugc dung bao gém natri benzoat, axit ascorbic, cac
este cla axit p-hydroxybenzoic va cic chit khang khudn va khang ndm khic nhau ching han
nhu cdc dung méi, vi du nhu etanol, propylen glycol, rrou benzyl, clobutanol, cdc mudi
amoni bic bdn va paraben (ching han nhu metyl paraben, etyl paraben va propyl paraben).

Céc vi du v& cdc chit 6n dinh va chét chéng oxy hda dugc dung bao gém axit
etylendiamintetraaxetic (EDTA), thiourea, tocopherol va butyl hydroxyanisol.

Céc vi du v& cac chit dudng 4m duoc dung bao gdm glyxerin, sorbitol, ure va
polyetylen glycol.

Cac vi du v& cac chéit 1am mém duge dung bao gém cac dau khoang, isopropyl
myristat va, isopropyl palmitat.

Céc hop chit nay ciing ¢ thé duge str dung qua da hodc 4p da, vi du nhu, bang cach
str dung miéng déan da.

Dé str dung cho mét, cac hop chét c6 thé duoc bao ché dudi dang huyén phi duogc
nghién vun & dang ding truvong, pH duoc didu chinh, nude mudi vo tring, hodc, tot hon 13,
céc dung dich déng treong, pH duge didu chinh, nwde mudi vo trung, tiy chon két hop véi
chét bao quan chang han nhu benzylalkonium clorua.

Nhu duge biéu thi, cac hop chét theo séng ché c6 thé duge st dung qua duong miii
hoic cach hit va duge phan phdi thuan tién bang dng hit bot kho hodc voi xit son khi tir binh
chtra, bom, voi xit hodc éng phun dugc didu ap voi viée st dung chét nd déy thich hop, vi
du nhu diclodiflometan, tricloflometan, diclotetrafloetan, hydrofloalkan nhu 1,1,1,2-
tetrafloetan (HFA 134AT) hoac 1,1,1,2,3,3,3-heptaflopropan (HFA 227EA), cacbon dioxit
hoic loai khac khi phi hop. Trong trudng hop son khi duge didu ap, c¢6 thé xac dinh don vi
lidu Iuong bang cach tao ra van dé phan phdi lwong da dinh lwong. Binh chira, bom, voi xit
hodc 6ng phun dwoc didu ap c6 thé chira dung dich hodc huyén phi cia hop chit hoat dong,
vi du nhu, sir dung hdn hop etanol va chit nd day lam dung méi, hdn hop nay c¢6 thé chia
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thém chét béi tron, vi du nhu, sorbitan trioleat.

Céc bao con nhong va hop (duwoc 1am, vi du, tir gelatin) dé sir dung trong 6ng hit hoic
dung cu bom khi ¢ thé dugc bao ché dé chira hdn hop bot ctiia hop chit va chit nén bot
thich hop chéng han nhu lactoza hodc tinh bdt.

Déi vé6i viée sir dung tai chd béng cach hit, cac hop chét theo séng ché c6 thé duoc
phan phéi d& sir dung cho ngudi hodc thi y thong qua éng phun.

Céac duge phdm theo sang ché ¢ thé chia tir 0,01 dén 99% trong lugng trén mot thé
tich ctia vat liéu hoat tinh. Vi du, dbi véi sir dung tai chd, ché phém thuong chua tur 0,01-
10%, t6t hon nita 12 0,01-1% vat liéu hoat tinh.

Céc chét hoat tinh cling ¢6 thé dugc s dung dudi dang hé phan phéi liposome, chéng
han nhu céc tii nho ngoai ddi, tui 16n ngoai sao va tai da sao. Liposome ¢6 thé dwge hinh
thanh t nhidu loai phospholipid, ching han nhu cholesterol, stearylamin hoic
phosphatidylcolin.

Duogc phém hoac dang lidu luwong don vi theo séang ché c6 thé duge st dung theo lidu
luong va ché do ding dugc x4c dinh bang thir nghiém thuong quy theo hudng dan trén day
dé dat dugc hoat tinh téi vu trong khi giam thiéu doc tinh hodc tac dung phu cho bénh nhan
cu thé. Tuy nhién, viéc tinh chinh ché do diéu tri nhu vay la thuong xuyén theo cdc hudng
dan duoc dua ra & day.

Lidu lugng cta cac chit hoat tinh theo sang ché c¢6 thé thay doi tiy theo nhidu yéu t&
nhu tinh trang bénh tiém 4n, tinh trang cua ting ca nhan, can nang, gidi tinh va tudi tac, va
phuong thirc sir dung. C6 thé dé dang xac dinh dugc lugng hiéu qua dé diéu tri ching réi
loan bang cac phuong phép thue nghiém ma nhitng ngudi ¢6 hiéu biét trung binh trong linh
vuc ndy da biét d&n, vi du nhu béng céch thiét lap ma tran lidu lugng va tan sut st dung va
so sanh nhom cac don vi hodc d6i tuong thir nghiém tai mdi diém trong ma tran. Lidu luong
chinh x4c dugc dung cho bénh nhan s& khac nhau tuy thudc vao tinh trang va mirc do
nghiém trong cia r6i loan va tinh trang thé chét cua bénh nhan. Su cai thién c6 thé do duoc
clia bt ky triéu chiing hodc thong s6 nao c6 thé dugce xac dinh boi nguoi co hiéu biét trung
binh trong linh vuc k¥ thuat hodc duoc bénh nhéan bao cao cho bac si.

Luong chat phan tng duoc sir dung c6 thé ndm trong khoang tir 0,01 dén khoang 25
mg/kg/ngay, tot hon 14 tir khoang 0,1 dén khoang 10 mg/kg/ngay va tét hon nita 1a tir 0,2
dén khoang 5 mg/kg/ngay. Can phai hiéu ring cic coéng thirc duge phdm theo sang ché
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khong nhét thiét phai chtra toan bd lugng chét c6 hiéu qué trong viée diéu tri rdi loan, vi ¢6
thé dat dugc luong hitu hidu d6 bang cach str dung nhiéu lidu luong cia cac duge phim do.
No6i chung, “lugng hitu hi¢u” 1a luong dugce phém duoc st dung dé cai thién, Gc ché hodc
cai thién bénh hoic réi loan hodc tinh trang ctia dbi twgng, hodc triéu chimg cta bénh hogc
rdi loan, theo cach c6 lién quan vé mit 1dm sang. Bit ky su cai thién nao c6 lién quan dén
lam sang & d6i twong duoc coi 1a du dé dat duge diéu tri. TSt hon 1a, mot lugng du dé didu
tri 1a mot luong ngén ngura sy xuét hién hoic mot hodc nhidu triéu chtmg ctia bénh nhiém
tring hodc 1a mot lwgng 1am giam mirc dd nghiém trong, hodc khoang thdi gian ma mot ddi
tuong méic phai hodc phat trién, mot hodc nhiéu triéu chimg nhiém trung lién quan dén dbi
tuong kiém soat khong duoc didu tri bing ché phim theo sang ché).

Theo phwong 4n uu tién cta sang ché, cac hop chit theo cong thire I duge bao ché
dudi dang bao con nhdng hodc vién nén, tdt hon 12 chira 10 dén 200 mg cac hop chét theo
sang ché, va t6t hon 1a duge str dung cho bénh nhan véi tdng lidu lugng hang ngay tir 10 dén
300 mg, t6t hon 12 20 dén 150 mg va t6t hon nhét 13 khoang 50 mg.

Duogc phim dé sir dung ngoai dudng tiéu hoa chira tir khoang 0,01% dén khoang
100% trong lwong ctia cac chat hoat tinh theo sang ché, dua trén 100% trong luong cia téng
s6 duge pham.

N6i chung, cac dang liéu lwong ding qua da chira tir khoang 0,01% dén khoang
100% trong lugng cua cic chét hoat tinh so véi 100% tong trong lwong ciia dang lidu luong.

Duogc phém hoac dang lidu lugng don vi co thé dugc st dung véi lidu duy nhat hang
ngdy, hoic téng lidu luong hang ngdy c¢6 thé dwoc chia thanh nhidu 1dn. Ngoai ra, ¢ thé
mong mudn st dung ddng thoi hodc st dung lién tiép hop chat khac dé didu tri ching rdi
loan. V&1 muc dich nay, céc nguyén tdc hoat dong két hop dugc bao ché thanh don vi lidu
luong don gian.

Péi v6i didu tri phdi hop trong d6 cac hop chit & trong céc ché phdm lidu lugng
riéng bi€t, cac hop chét c6 thé duoc st dung déng thoi, hodc c6 thé duogc s dung khoang
thoi gian so le. Cac hop chit bé sung ciing ¢6 thé dugc s dung trong cac khoang thoi gian
cu thé. Thir tu st dung s& phu thudc vao nhiéu yéu t§ bao gdm tudi tac, cAn ning, gi6i tinh
va tinh trang strc khde ctia bénh nhan; mirc d6 nghiém trong va nguyén nhan cua cac roi
loan duoc didu tri, dudng dung, chtric nang gan than ctia bénh nhan, tién st didu tri cla bénh
nhan, va kha ning d4p tng ctia bénh nhan. Viéc x4c dinh trinh tu st dung c¢6 thé dugc tinh
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chinh va viéc tinh chinh nhu vy 1a thudong xuyén theo huéng dan duoc dua ra & day.

Tong hop

Cac hop chét c6 cong thirc I, hodc thuc té 1a cac hop chit ¢6 cong thic tir 1a dén lg,
va cdc dong phan ddi quang, dong phan khong ddi quang, N-oxit, va cac mudi dugc dung
ctia chung, c6 thé dwoc didu ché bing céc phuong phap chung dugc néu sau day, céc
phuong phép niy con chira khia canh khac ctia sang ché.

Céc hop chit theo sang ché c6 thé duoc diéu ché bang cach st dung cac phan ung
nhu duge thé hién trong cac so dd sau, ngoai sy st dung tiéu chudn khéc di duogc biét dén
trong tai liéu, dugce vi du trong ph?m thtr nghiém hodc rd rang cho mot ngudi cd hiéu biét
trung binh trong linh vue k§ thudt. Nguyén lidu ban diu khong duge mé ta & déy hoic c6
san trén thi truong hodc c6 thé duge didu ché bang cach sir dung cdc phan tng dugc mé ta
trong tai liéu hodc rd rang ddi v6i mot ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat.
Céc vi du sau dugc dua ra dé sang ché c6 thé duoc hidu ddy da hon, chi mang tinh minh hoa
va khong dugc hidu 12 gi6i han.

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét s& hidu 1 ¢6 thé mong mudn st
dung céc din xuét dugc bao vé cua cac chit trung gian duge st dung dé didu ché cac hop
chét theo cong thirc I. Viée bao vé va khir bao vé cac nhoém chirc ¢ thé duge thuc hién b?mg
céc phuong phép da biét trong linh vie nay (xem, vi du, tai lidu “Green and Wuts Protective
Groups in Organic Synthesis”, nha xu4t ban John Wiley and Sons, New York, 1999).

Tir viét tit PG mé ta “nhém bao v&” dugc dua vao nhém phan Ung trude khi thuc
hién thao tac nao d6, va sau d6 s& bi loai bo. Cac vi du ctiia PG dé bao vé nhém phén tng
bao gdm: axetyl-, trifloraxetyl-, benzoyl-, etoxycarbonyl-, N-tert-butoxycarbonyl- (BOO),
N-benzyloxycarbonyl- (Cbz), benzyl-, metoxybenzyl-, 2,4-dimetoxybenzyl- va cho cac
nhém amino bd sung nhém phthalyl- cho cdc nhém amino-alkylamino hodc imino; N-
metoxynetyl- (MOM), N-benzyloxymetyl- (BOM), N-(trimetylsilyl)etoxymetyl- (SEM), N-
tert-butyl-dimetylsiloxymetyl-, N-tert-butyl-dimetylsilyl- (TBDMS), N-triisopropylsilyl-
(TIPS), N-benzyl-, N-4-metoxybenzyl (PMB), N-triphenylmetyl- (Tr), N-tert-
butoxycarbonyl- (BOC), N-benzyloxycarbonyl- (Cbz) hoac N-trimetylsilyletylsulfonyl-
(SES) cho cac nhéom amit; cdc nhém metoxy-, benzyloxy-, trimetylsilyl- (TMS), axetyl-,
benzoyl-, tert-butyl-, trityl-, benzyl-, hodc tetrahydropyranyl (THP) cho cac nhém hydroxy;
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hodc trimetylsilyl- (TMS), metyl-etyl-, tert-butyl-, benzyl-, hodc cidc nhom

tetrahydropyranyl (THP) cho cadc nhom carboxyl.
Céc hop chit theo sang ché thuong duge didu ché theo cic so d6 khac nhau sau déy.

Trong mdt s& trudong hop, san phim cudi cling c6 thé con duge bién ddi, vi du bang viée sir
dung v&i céc phin tir thé. Viée st dung niy c6 thé bao gdbm, nhung khong giéi han &, cac
phan ng khit, oxy hoda, alkyl hoa, axyl hoa va thiy phan thudong duoc biét dén boi nhiing
ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuit. Trong mot s6 trudong hop, thir ty thue
hién céc so dd phan tng néu trén c6 thé thay ddi dé tao thuan loi cho phan tmg hozc dé
tranh cac san phdm phan Gng khong mong mudn. Céc vi du sau duge cung cip dé c6 thé
hiéu ddy du hon vé sang ché. Céc vi du nay chi mang tinh minh hoa va khong nén dugc hidu
14 giGi han sang ché theo bat ky cach nio.

Nhu duge thé hién trén so dd 1 duéi day, cac hop chét 1 ¢6 san trén thi truong c6 thé
duoc bién ddi mét cach ¢ chon loc bf?mg cach thé thom nucleophilic hodc béng céach thé
bing cach khir amin thanh 3-(Ro-amino)-5-bromopyridin-2-carbonitril (2) b%ng cach st
dung cac phwong phap luan hop nhit di duoc biét dén bsi ngudi cé hiéu biét trung binh
trong linh vuce k¥ thuat. Lan luot 2 ¢ dic véi cac diamin can thiét (3) dé thu duge cac dan
xuat 2-(4,5-dihydro-1H-imidazol-2-yl)- hoic 2-(1,4,5,6-tetrahydropyrimidin-2-yl) ctia Ry-N-
5-bromo-pyridin-3-amin N-metyl-pyridin-3-amin (4). Trong budc tiép theo, cac hop chit 4
sau d6 dugc tao vong boi chit phan tng dé thu duge cac hop chit 5 twong tng, ma duge
phan ting cudi ciing truc tiép dé tao ra chat trung gian duge thé Ry dé thu dwgc cac hop chét
thudc pham vi cong thirc 1a hoic le. Quy trinh tao din xuit cudi cling nay c6 thé duogc thuc
hién bing cac phuong phép tiéu chudn, vi du nhw phan tmg Buchwald, phan tng axyl héa,
phan tng alkyl héa hodc bAt ky loai phadn Gng tao dan xuit N nao hiru ich cho muc dich tao
thanh céc hop chét theo cong thic 1a va le, va dugc biét dén boi ngudi cé hidu biét trung
binh trong linh vuc k§ thuat. Cac bude phan Gmg giéng nhau ¢ thé duoc b trf lai, du doan
hodc hoén lai timg bude trong qua trinh tong hop ma khéng c¢6 bat ky gii han nio, vi du
nhu phdn tng Buchwald c6 thé dugc thuc hién 1a bude cudi cung, hodc theo lya chon la
bude thir nhit trong toan bd quy trinh.

Déi v6i so d6 1 dudi day, nguoi c6 hiéu biét trung binh s& hiéu 1a cac hop chét tir 4
dén 6 minh hoa kha ning ring vong chira phan tir thé nRe c6 thé 12 vong di vong nim hodc
sau canh chira hai nguyén tir nito, sau phan ng v6i hop chat 3. Diéu nay nay sinh khi sé
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nguyén m' bao gOm gi4 tri 1 hodc 2 va cdp cho nhém -(C)w- 1a nguyén tir cacbon cau
metylen don, hodc mot cdp nguyén tir cacbon cau metylen theo thur tu, vong di vong duoc
tao ra 1a imidazolin hodic din xuét pyrimidin twong tng. Cac din xut imidazolin dwgc minh
hoa theo cong thirc 1a va bao gdm cac hop chét tir 1 dén 69 nhu duoc thé hién trong bang 1,
va cac din xut pyrimidin dwoc minh hoa theo cong thirc le va bao gdm cac hop chat tir 141

dén 155 nhu duoc thé hién trong bang 4.

nRe
R
. L 2 ,—I—«\:)m- Nl/X(Q)?
= H,N N s
N =z AN 2 NH, P N
X X' H
X' —_— _ —»3 X - |
NH
P E I IilH
Rp Ry
1 2 4
X'=|,Br,ClLF
m=1-2 l
N R
e | Xom
N /(C)m' nR, /N N/
z N 5
nR1 | /g \ I /&
N ;N
R
6 R 5 2

So dd 1: San xuét cac hop chat theo cong thirc 1a va le.

Nhu duoc thé hién trén so d6 2 dudi day, cic hop chét 1 ¢6 sin trén thi truong c6 thé
dwoc chuyén héa bang cich thay thé thom nucleophilic, hodc biang cach thay thé bang cach
khir amin, v&i cdc din xuit amino hoidc aldehyt trong tng thanh metyl 3-(R-amino)-5-
halopyridin-2-carboxylat (2) bang cach st dung cic phuong phap ludn hop nhat di duoc
biét rd boi ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat. Trong budce tiép theo, cac
hop chit 2 sau d6 duoc tao vong béi cic chat phan Gng dé tao ra cac hop chét 3 twong tng,
ma dugc cho phan tng véi POCI3 dé thu dwogc cac hop chit c6 cong thuc 4 va 7. Lan luot 4
duoc tao vong véi cac dan XUét hydrazit can thiét dé thu dwoc cac din xuét 3.4,6,8,13-
pentazatrixyclo[7.4.0.02,6]trideca-1(9),2,4,10,12-pentaen-7-on (5). O bude cudi cung, cac
hop chét v6i din xudt halogen (nhém X°) 5 duoc phan tng cudi clng truc tiép dé tao ra chat
trung gian duoc thé Ry dé thu duoc céc hop chit thude pham vi cong thire lc. Quy trinh tao
dan xuat cudi cling nay c6 thé duoc thue hién bang cic phuong phap tidu chudn, vi du nhu
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phéan tng Buchwald, phan ng nucleophilic thom, phan Gng axyl hda, phan ung alkyl héa
hodc bAt ky loai phan ting tao dan xuit N nao hiru ich cho muc dich tao thanh cac hgp chit 6
theo cong thirc 1c, va dugc biét dén boi ngudi ¢ hidu biét trung binh trong linh vuc k§
thuat. So d6 2 ciing thé hién hop chit 7 duoc tao vong v6i cc din xuét hydrazit can thiét dé
thu dugc din xuét 2,4,5,7,10-pentazatrixyclo[7.4.0.03,7]trideca-1(13),3,5,9,11-pentaen-8-on
(8). Trong budc cubdi cling, cic hop chit véi din xuét halogen (nhém X°) 8 dugc phéan Gng
cudi ciing truc tiép dé tao ra cac chét trung gian duoc thé Ry dé thu duoc cac hop chét 9
thudc pham vi cdng thite 1f. Quy trinh tao din xuit cudi cung nay cé thé duge thuc hién
bang cac phuong phap tidu chuén, vi du nhu phan tng Buchwald, phan ung nucleophilic
thom, phén tmg axyl héa, phan ting alkyl héa hoic bit ky loai phan tmg tao dan xuit N nao
hitu ich cho muc dich tao thanh céc hop chit theo cong thire 1f, va duge biét dén bai nguoi
¢6 hiéu biét trung binh trong linh vuc k§ thuat. Cac bude phan Gmg gidng nhau c6 thé duge
b6 tri lai, du dodn hodc hodn lai tirng bude trong qué trinh tong hop ma khong c6 bat ky gisi
han nao, vi du nhu phan tng Buchwald cé thé duoc thue hién 1 bude cudi cung, hodc theo

lwa chon 13 budc thir nhét trong toan bd quy trinh.

RQ/\O
hodc 0 (o}
Rz/\NHz N CHs  CL,CONCO N
/ 3
z (o) z NH
F—— X' | _— X' l /K
X TH X lil 0
1 X'=1,Br, CLF 2 R 8 Ry
Y'=N hoic F
POCI,
0
N—N /[k NH, Cl
[~ g
N n N
N Re XN
nRy | /K X X |
™ lil o N T o
6 R * Ry

l | N Ci

So @b 2: San xuét cac hop chét theo cong thtrc 1c va 1f.
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Nhu duoc thé hién trén so d6 3 dudi ddy, cac hop chat 1 ¢ sin trén thi truong co thé
duoc tao vong bang cic chit phan (mg thanh 4-amino-6-halo-1H-pyrido [3,2-d] pyrimidin-
2-on (2). Trong budc tiép theo, cic hop chét 2 sau d6 duogc phan tmg v6i chit phan tmg dé
tao ra cac hop chit 3 tuong tng, ma duoc tao vong véi 4 dé thu duoc cac hop chit 5. LAn
lugt 5 duge phan ing cudi cung truc tiép dé tao ra cac chit trung gian dugc thé R; thu duoc
cac hop chét thudc pham vi cong thire 1b. Quy trinh tao dan xuét cudi clng nay c6 thé dugc
thuc hién bang cac phuong phép tiéu chuin, vi du nhu phan tng Buchwald, phan ing thom
nucleophilic, phan Gng axyl hoa, phan tng alkyl héa hoic bit ky loai phan (mg tao din xuét
N nao hitu ich cho muc dich tao thanh céc hop chét theo cong thuc 1b, va dugc biét dén bsi
ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuét. Cac bude phan tng giéng nhau c6 thé
duoc b tri lai, du doan hoic hodn lai timg bude trong qué trinh téng hop mé khong c6 bt
ky gidi han nao, vi du nhu phan tng Buchwald c6 thé duoc thuc hién 13 bude cudi cung,

hodc theo lua chon 13 bude thi nhét trong toan bd quy trinh.

NH2 NH2
N N , N
N #Z  ciconco = X RX / N
TS S )
A N
N 0 N 0
X NH, H l
R
1 2 3 o
X' =1,Br,Cl,F
4
nRG
X
r\/l nRa
N
| N
<~ X
nR1
\ /K
N O

So @6 3: San xuét hop chét theo cong thirc 1b.

Nhu duge thé hién trén so d6 4 dudi day, hop chat 1 ¢6 sén trén thi truong c6 thé
phan mg v&i isopropanol dé thu duge axit S-bromo-2-isopropoxycarbonyl-pyridin-3-
carboxylic (2). Trong budc tiép theo, cac hop chit 2 duoc phan Gng véi metyl 2-arylaxetat
@& thu dwoc cac hop chét 3 tuong Gmg, ma dugc thuy phan thanh 4. Lan lugt 4 duogc phan
g v6i hydrazin dé thu duoc hop chit 5. Trong bude 5 tiép theo cho phan Gng véi POCls
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@& thu duoc hop chit 6, ma dwoc phan tmg v6i céc din xuit hydrazit can thiét dé thu dwoc

céc hop chit 7. Cac hop chat 7 duge phan tng cudi cung truc tiép dé tao ra céc chat trung

gian dugc thé Ry dé thu duoc cac hop chét thude pham vi cong thirc 1d. Quy trinh tao din

xuit cudi cting nay c6 thé duge thuc hién bing cac phuong phéap tiéu chuin, vi du nhu phan

ung Buchwald, phan tng nucleophilic thom, phan Gng axyl hoa, phan Gng alkyl hoa hodc

bat ky loai phan mg tao d4n xuét N nao hitu ich cho muc dich tao thanh cic hop chét theo

cong thirc 1d, va di duge biét dén boi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét.

Céc budc phan tng gidng nhau c6 thé duge b tri lai, dy dodn hodc hodn lai timg budc

trong qué trinh tng hop ma khéng ¢ bt ky gii han nao, vi du nhu phan tng Buchwald c6

thé dwge thue hién 12 bude cudi cung, hodc theo lua chon la budc thir nhét trong toan bg quy

NRWCONHNH,

trinh.
[o]
N
z
X' | o
X
[o]
1
Cl
N
X X
X' |
a2 \%
6 R2
N |
N,
AN N
X |
P a
7 Ry

i-PrOH

2

X'=1,Br,C,Fl

POCI,

nR4

N COOi-Pr

{I
X'
A COOH

ArCH,COOMe

_ =

NH,NH,

So d6 4: San xuét hop chét theo cong thire 1d.

N COOi-Pr
A
= O
3
Ar COOMe
N COOH

S

Nhu duge thé hién trén so dd 5 dwdi ddy, cac hop chit 1 ¢ s&n trén thi truong c6 thé

duge phan tng dé thu dugc cac chit trung gian 2 duge thé R; bing céc phuong phép tiéu

chuan ching han nhw, vi du nhu céc phéan Ung Buchwald, phan g nucleophilic thom, phan

90



43064 91/187

g alkyl hoa hodc bét ky loai phan ting tao dan xudt N ndo hitu ich cho muc dich tao thanh
cac hop chét c¢6 cong thic 2, va duoc biét @én boi ngudi ¢ hiéu biét trung binh trong linh
vue k¥ thut. Chat trung gian 2 thu dugc ¢6 thé dwge phan tng, theo Y’, bang cac phuong
phap tiéu chuin ching han nhw, vi du nhw céc phan Gng nucleophilic thom, kit amin, phan
tmg Buchwald hoic bt ky loai phan tmg tao dan xudt N nao hitu ich nhdm muc dich thu
dwoc cc hop chit 3 twong tmg, ¢6 thé duoc tao vong thanh cac hop chét 4 bing phan Gng
v6i tricloaxetyl isoxyanat. Lan luot cac hop chit 4 duoc ¢6 dic v6i cac chét trung gian 5, ¢d
san trén thi truong hodc duoc tong hop dé thu dugc cic din xudt 3,6,8,13-
tetrazatrixyclo[7.4.0.02,6]trideca-1(9),2,10,12-tetraen-4,7-dion 6 duoc thé thich hop, thude
pham vi cong thirc 1g. Cac bude phan Gng gidng nhau c6 thé dwoc bd tri lai, du doan hodc
ho#n lai ting budc trong qué trinh téng hop ma khong ¢ bat ky giéi han ndo, vi dy nhu
phan ing Buchwald c6 thé duogc thuc hién nhu buée cudi cung, hodc cach khéc 1a budc thir

nhét trong toan bo quy trinh.

AN N
N 2 = AN Z HaN-R; N =
\ ) nRy .
X — o nRy |
o v Y {hoac O==Rj X

1 2
X Br, CLF o
Y =N LB CLF i
=12 ! JJ\
i ChkeC NCO
o]
f} nRy Q nRg NH,
(Ch Che N
N /(C,hz >+(\ "
Z N
= N HO W X l
nRy ‘ /k S
X (N 5 'i‘ °
6 ’Lz 4 Fe

So dd 5: San xuét cac hop chét theo cong thire 1 g.
Viée tong hop cac hop chét khac hién khéng dugc md ta trong phan mo ta chung nay
dugc ghi lai day du trong phan thi nghiém cta sang ché nay sau day.
Céc bazo ty do clia cac hop chét theo cong thire I, hodc thuc t& ciia cdc hop chét ¢6
cong thirc tir la dén 1g, céc ddng phan khong déi quang hodc ddng phan d6i quang cua
chiing ¢6 thé duge chuyén dbi thanh cac mudi duge dung tuong tmg trong céc diéu kién tidu

chuén da biét trong linh vuc k¥ thuat. Vi dy, bazo tu do dugc hoa tan trong dung moi hitu co
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thich hop, ch?;ing han nhu metanol, dugc xt 1y vdi, vi du, mot duong luong clia axit maleic
hodc axit oxalic, mdt hoac hai duong lugng cua axit clohydric hodc axit metanol, va sau do
duge ¢b dic trong chin khong dé tao ra mubi duge dung twong tng. Sau d6 ¢ thé tinh ché
cin bang cach két tinh lai tir dung méi hitu co thich hop hodc hdn hop dung méi hitu co,
ching han nhu metanol/dietyl ete.

Céac N-oxit ctua cac hogp chit theo cong thuc I, hoac thuc té 1a céc hop chét ¢ cong
thire tir la dén 1g, ¢6 thé dugc tdng hop biang cic quy trinh oxi héa don gidn ma ngudi cb
hiéu biét trung binh trong linh vue k¥ thuat da biét dén.

Diéu ché cac hop chit ¢6 cong thire chung I

Trir khi ¢6 quy dinh khac, mot hodc nhiéu dang hdn bién cta hop chat ctia cac vi du
dugc mo ta sau day co thé dugc diéu ché tai chd va/hodc tach ra. T4t ca cac dang hdn bién
cua cac hop chit cta cac vi du duge md ta sau day dugc coi la duge boc 10.

Vi du thue hién sang ché

Sang che dugc minh hoa bang cac vi du sau, trong do cac chit viet tat sau c6 thé dugc

su dung:

AcOH axit axetic

MeCN axetonitril

Aq. nudc

BOC tert-butyloxycarbonyl
conc. co dac

DCM diclometan

DCE 1,2-dicloetan

DIPEA N,N-diisopropyletylamin
DMAc N,N-dimetylaxetamit
DMF N,N-dimetylformamit
DMSO dimety] sulfoxit

EIl ion hoa electron
ESI ion hoéa tia dién
EtOAc etyl axetat
EtOH etanol

HCl axit clohydric
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HCOOH axit fomic

MeOH metanol

MS khéi phd

MW trong lugng phan tur

NaOH natri hydroxit

NH:OH amoni hydroxit (30% amoniac trong nudce)
PE ete ddu mo

R¢ gia tri luu trit (tir sic ky 16p mong)

RT hodcr.t. nhiét d6 phong

R¢ thoi gian luu trit (to HPLC)
THF tetrahydrofuran

TEA trietylamin

TFA axit trifloraxetic

UPLC sdc ky long si€u hiéu nang

UPLC-MS  UPLC két hop véi khdi phd

Céc vi du sau ddy minh hoa céc phwong phép tao ra mot s6 hop chat c6 cong thirc
chung I nhu d3 mé ta trén day. Nhitng vi du nay chi mang tinh minh hoa va khong nhim
muc dich giéi han pham vi ctia sang ché. Cac thudc thir va nguyén liéu ban dau ludn c6 sin
d6i voi ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat.

Vidul

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 18

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-2-(propan-2-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-ejpyrimidin-S@H)-on

3-Flo-5-morpholinopyridin-2-carbonitril (budc 1)

Thém vao 1,04 g dung dich cua 3,5-diflopyridin-2-carbonitril (7,46 mmol) trong
DMAC (5 mL) trong lo vi séng 0,65 mL morpholin (0,65 g, 7,46 mmol) va 2,08 mLL TEA
(1,51 g, 14,92 mmol). Hdn hop duoc khudy dudi su chiéu xa vi séng & 100°C trong 30 phut.
Sau khi 1am mét dén nhiét d6 phong, nuée duoc thém vao hdn hop va thu duge chét két tia
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trang. HOn hop niay dugc rira bang nude va duoc lam khoé dé thu dwge 1,3 g 3-flo-5-
morpholinopyridin-2-carbonitril 13 chit rdn mau tring (Hiéu suit 84 %).

3-[(4-Metoxyphenyl)metylamino]-5-morpholinopyridin-2-carbonitril (budc 2)

Thém vao 0,5 g dung dich 3-flo-5-morpholino-pyridin-2-carbonitril (2,41 mmol)
trong DMAC (10 mL) 1,89 mL (4-metoxyphenyl)metanamin (1,98 g, 14,48 mmol) va 0,4
mL TEA (0,29 g 2,89 mmol). Hon hop duoc khudy & 150°C duéi chiéu xa MW trong 1 gid.
Sau khi 1am mét dén nhiét d6 phong nude duge thém vao hdn hop. Thu duge chit rin mau
trang, dugc rira bang nudc va lam khé trong chin khong dé thu duoc 550 mg (hiéu suét 70
%) cta 3-[(4-metoxyphenyl)metylamino]-5-morpholinopyridin-2-carbonitril , dugc sir dung
trong budc tiép theo ma khong cin lam sach thém.

2-(4-Isopropyl-4,5-dihydro-1H-imidazol-2-yl)-N-[(4-metoxyphenyl)metyl]-5-
morpholinopyridin-3-amin (budc 3)

Thém vao 300 mg dung dich 3-[(4-metoxyphenyl)metylamino]-5-
morpholinopyridin-2- carbonitril (0,92 mmol) trong S mL. DMAC trong 19 vi séng, 486 mg
3- metylbutan-1,2-diamin HCI (2,77 mmol) va 0,77 mL TEA (561 mg, 5,55 mmol). Lo
duoc bit kin va hén hop duoc dun néng & 160°C trong 8 gid. Sau khi 1am mat dén nhiét do
phong, hdn hop dugce pha lodng véi EtOAc va 16p hitu co dwoc rira bang nude, nude mubi
va lam khd bang Na»SOs khan va dwoc 1am bay hoi dén khé dé thu duoc 310 mg cua san
phdm néu trén 13 dau mau vang (81%) duge sir dung & budce tiép theo ma khong can lam
sach thém.

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-¢]pyrimidin-5(3H)-on va 6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-2-(propan-2-
yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on (budc 4)

Thém vao 300 mg dung dich 2-(4-isopropyl-4,5-dihydro-1H-imidazol-2-yl)-N-[(4-
metoxyphenyl)metyl]-S-morpholinopyridin-3-amin (0,73 mmol) trong 8 mL axetonitril,
trong lo vi séng, 142 mg carbonyldiimidazol (CDI) (0,88 mmol) va 18 mg DMAP (0,15
mmol). Lo duge bit kin va dun néng dudi sy chiéu xa vi séng & 150°C trong 90 phut. 1,2
dwong luong CDI va 0,2 dwong luong DMAP, duge thém vao va hon hop dugc dun néng
thém trong ciing didu kién trong 90 phat. Hon hop phan tng dwoc dd vao nude, chiét bing
EtOAc, dugc 1am kho bang Na»SOq khan. Dung méi duwoc 1am bay hoi dén kho va diu tho
duoc 1am sach thong qua sic ky nhanh tr dong (Biotage Isolera-Dalton, siéu hop SNAP25)

94



43064 95/187

rira giai véi CHCL-MeOH 95/5 thu dugce 6-(4-metoxybenzyl)-8-(morpholin-4-y1)-2-
(propan-2-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on (Vi du 18)

UPLC-MS [M+H] " =436,3

"H NMR (400 MHz, METANOL-d4) & ppm 8,15 (d, 1 H) 7,18 — 7,32 (m, 2 H) 6,85 —
6,92 (m, 2 H) 6,74 (d, 1 H) 5,08 — 5,26 (m, 2 H) 4,11 — 4,20 (m, 1 H) 4,00 — 4,09 (m, 1 H)
3,75 -3,82 (m, 5 H) 3,74 (s, 3 H) 3,16 — 3,26 (m, 4 H) 1,85 - 2,02 (m, 1 H) 1,05 (d, 3 H)
0,98 (d, 3 H).

Nhom khac cia cac phﬁn da thu gom duogc sau khi lam sach lai br?mg biotage isolera-
dalton, siéu hop SNAP10) rira giai v6i gradien EtOAc-MeOH tir 5 % dén 10 % MeOH 14
mg déng phan ving  6-(4-metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)-2,6-
dihydroimidazo[1,2-¢]pyrido[2,3-e]pyrimidin-5(3H)-on (Vi du 1) (hiéu sut 4,4 %) la dau
khong mau.

UPLC-MS [M+H]" = 436,29

'H NMR (400 MHz, METANOL-d4) § ppm 8,23 (d, 1 H), 7,25 (m, 2 H), 6,92 (m, 2
H), 6,80 (d, 1 H), 5,25 (mttc bén AB, 2 H), 4,54 — 4,69 (m, 1 H), 3,83 — 4,13 (m, 2 H), 3,80
(m, 4 H), 3,78 (s, 3 H), 3,25 — 3,30 (m, 4 H), 2,59 — 2,74 (m, 1 H), 1,00 (d, 3 H), 0,87 (d, 3
H).

Céc hop chét vi du 2-9, 22, 35, 43, 44, 46, 47 nhu dugc minh hoa trong bang 1 duoc
dicu ché theo quy trinh duge md ta ding cho cac hop chét cia vi du 1 nhung thay thé 3,5-
dimetoxybenzylamin cho (4-metoxyphenyl)metanamin & budc 2 va thay thé, néu cin, 3-
metylbutan-1,2-diamin bing 1,2-diamin thich hop (mua tir cic nha cung cép c6 san hodc
duogc tong hop bing céc phuong phap duogc boc 16 boi tai lidu) & bude 3. Céc hidu suit duge
béo céo duge dé cép & budc cudi cung.

Vidu?2

6-(3,5-Dimetoxybenzyl)-3-metyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu3

6-(3,5-Dimetoxybenzyl)-2-metyl-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c|pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tmg thé bang HPLC dugc cung cip sén & vi du 2 (11,3%) va vi du 3
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(22%) 14 c4c chét rin mau vang.

Vi du 2: HPLC-MS [M+H]*=438,1 v&i mét s6 tap chit & vi du 3.

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,27 — 8,09 (m, 1H), 6,54 (d, 1H), 6,36
(s,3H), 5,31 (d, 3H), 5,14 (q, 2H), 4,72 (s, 1H), 4,31 (q, 1H), 3,80 (t, 5H), 3,75 (d, 7H), 3,22
(dd, 4H), 1,52 (dd, 3H).

Vidy 3: HPLC-MS [M+H]"=438,1

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,22 (d, 1H), 6,54 (d, 1H), 6,46 — 6,30
(m, 3H), 5,28 — 5,03 (m, 2H), 4,63 (q, 1H), 4,38 (t, 1H), 3,80 (q, 5H), 3,75 (s, 6H), 3,26 (t,
4H), 1,52 (d, 3H).

Vidu4

6-(3,5-Dimetoxybenzyl)-8-(morpholin-4-yl)-2-(propan-2-y1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu9

6-(3,5-Dimetoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl1)-2,6-
dihydroimidazol[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Lam sach phan tGng thd béng Isolera One (Biotage), loai hop SNAP50, st dung
gradien tir EtOAC 100% dén EtOAc:MeOH 8:2 tao ra bdt mau nau, sau dé dugce lam sach
trén sic ky cot pha dao, loai hop SNAP60, st dung gradient tr dung dich dém
NH/HCO3:MeCN 9:1 dén dung dich dém NH4HCOs3:MeCN 3:7 tao ra bdt mau vang nhat.
Sau d6, mau duogc két tinh tir axetonitril va duoc loc dé tao ra hop chit & vi du 4 (bt mau
tring, 43,4%). Ruou gbc ciing duge thu hdi 12 hdn hop cac dong phan vung 1:1. Lam sach
thém bing phuong phap Isolera One Biotage, loai hop SNAP2S, st dung gradien tir EtOAc
100% dén EtOAc: MeOH 8: 2 thu dugc & vi du 9 1a bdt mau vang nhat.

Vidu 4: HPLC-MS [M+H]"= 466,23 ,

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,17 (d, 1 H) 6,58 (d, 1 H) 6,41 (d, 2 H)
6,34 - 6,39 (m, 1 H) 4,95 - 5,29 (m, 2 H) 4,16 — 4,34 (m, 1 H) 4,03 — 4,15 (m, 1 H) 3,80 —
3,86 (m, 5 H) 3,77 (s, 6 H) 3,14 - 3,23 (m, 4 H) 1,92 - 2,10 (m, 1 H) 0,95 - 1,20 (m, 6 H)

Vidu 9: HPLC-MS [M+H]"= 466,23

'H NMR (400 MHz, CLOROFOM-d) § ppm 8,13 (d, 1 H) 6,57 (d, 1 H) 6,37 — 6,49
(m, 2 H) 6,36 (dd, 1 H) 4,83 — 5,36 (m, 2 H) 4,55 (ddd, 1 H) 3,90 — 4,18 (m, 2 H) 3,77 —
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3,87 (m, 4 H) 3,76 (s, 6 H) 3,15 3,30 (m, 4 H) 2,52 — 2,82 (m, 1 H) 0,74 — 1,09 (m, 6 H)
Vidu 5

6-(3,5-Dimetoxybenzyl)-2-etyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Viduo6

6-(3,5-Dimetoxybenzyl)-3-etyl-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tmg thé bang HPLC duoc cung cip sén & vi du 5 (19%) va vi du 6
(5%).

Vidu 5: HPLC-MS [M+H]*= 452,55

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,27 (d, 1H), 6,56 (d, 1H), 6,39 (s, 3H),
5,29 - 5,05 (m, 2H), 4,51 (m, 1H), 4,36 (t, 1H), 3,92 (dd, 1H), 3,83 (t, 4H), 3,78 (s, 6H),
3,29 (t, 4H), 2,10 — 1,92 (m, 1H), 1,79 (dt, 1H), 1,10 (t, 3H).

Vidu 6: HPLC-MS [M+H]"=452,1
Vidu7

6-(3,5-Dimetoxybenzyl)-8-(morpholin-4-yl1)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on

Chat ran mau vang nhat (46 %).

HPLC-MS [M+H]"= 424,37

'H NMR (400 MHz, DMSO-ds) 5 ppm 8,17 (d, 1 H) 6,79 (d, 1 H) 6,50 (d, 2 H) 6,39
(t, 1 H) 5,15 (s,2 H) 3,86 — 4,10 (m, 4 H) 3,60 — 3,78 (m, 10 H) 3,22 — 3,28 (m, 4 H)
Vidu8

6-(3,5-Dimetoxybenzyl)-2,3-dimetyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c|pyrido[2,3-e]pyrimidin-5(3H)-on

Dugc lam sach bang TLC diéu ché st dung MeOH trong DCM lam chét rta giai (0-
>5 %). Hiéu sut: 29,6%

HPLC-MS [M+H]"=452,6

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,13 (d, 1H), 6,55 (d, 1H), 6,37 (m,
3H), 5,13 (s, 2H), 4,65 (dt, 1H), 4,53 — 4,40 (m, 1H), 3,81 (t, 4H), 3,75 (s, 7H), 3,18 (t, 4H),
1,45 (d, 3H), 1,36 (d, 3H).
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Vidu22 ,

6-(3,5-Dimetoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢e]pyrimidin-5(3H)-on

va |
Vidu 35

6-(3,5-Dimetoxybenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢e]pyrimidin-5(3H)-on

Lam sach phan ting thé bang HPLC dugc cung cdp san & vi du 22 (16%) va vi du 35
(11,7%).

Vi dy 22: HPLC-MS [M+H]"= 480,24

Vidu 35: HPLC-MS [M+H]"= 480,34
Vidu43

2-Xyclohexyl-6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 44

3-Xyclohexyl-6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tng thé bang HPLC diéu ché duoc thu dwoc & vi du 43 (56%) va vi
du 44 (8,7%).

Vidu 43: HPLC-MS [M+H]"= 506,41

Vi du 44: HPLC-MS [M+H]"= 506,35
Vidu46

6-(3,5-Dimetoxybenzyl)-8-(morpholin-4-yl)-2-phenyl-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu47

6-(3,5-Dimetoxybenzyl)-8-(morpholin-4-yl)-3-phenyl-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan ting thé bing HPLC duogc cung cép san & vi du 46 (26,6%) va vi du
47 (2,8%).
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Vidu 46: HPLC-MS [M+H]"= 500,38
Vi du 47: HPLC-MS [M+H]"= 500,26

Céac vi du 10-14, 25, 26, 30, 31, 36, 40, 41, 45, 50, 54, 55, 61-63 nhu minh hoa trong
bang 1 dugc didu ché theo quy trinh dwoc mé ta cho vi du 1 nhung thé 4-clobenzylamin cho
(4-metoxyphenyl)metanamin & budc 2 va thé, néu duoc yéu ciu, 3-metylbutan-1,2-diamin
bang 1,2-diamin thich hogp (mua tir cdc nha cung cdp c¢6 san hoic téng hop bing cic phuong
phap duge bdc 16 boi tai lidu) & bude 3. Cac hidu suit duoc bao céo duge dé cip & budce
cudi clng.
Vidu 10

6-(4-Clobenzyl)-2-xyclopropyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 12

6-(4-Clobenzyl)-3-xyclopropyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

San pham thd duoc lam sach bing sic ky nhanh sir dung MeOH trong DCM (0 dén
5%), sau do béng HPLC duogc cung cép thu duoc 6,6% cua vi du 10 va 2% cua vi du 12.

Vidu 10: HPLC-MS [M+H]" = 438,06

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,17 (d, 1H), 7,38 — 7,31 (m, 2H), 7,26
- 17,16 (m, 2H), 6,46 (d, 1H), 5,31 — 5,06 (m, 2H), 4,31 — 4,16 (m, 1H), 3,99 — 3,86 (m, 2H),
3,87 -3,80 (m, 4H), 3,19 (dd, 4H), 1,07 (dd, 1H), 0,74 — 0,52 (m, 3H), 0,45 (q, 1H).

Vidu 12: HPLC-MS [M+H]" = 438,11
Vidull

6-(4-Clobenzyl)-2-(metoxymetyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu13

6-(4-Clobenzyl)-3-(metoxymetyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

San phim tho dwgc lam sach bing sic ky nhanh st dung MeOH trong DCM (0 dén
5%), sau d6 bang HPLC duoc cung cip thu duge 5% ctia vi du 11 va 5% ctia vi du 13.
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Vidu 11: HPLC-MS [M+H]*= 442,05
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'H NMR (300 MHz, CLOROFOM-d) & ppm 8,82 (d, 1H), 7,37 (d, 1H), 7,23 — 7,15
(m, 2H), 6,90 — 6,81 (m, 2H), 4,41 (s, 2H), 3,95 — 3,84 (m, 4H), 3,78 (s, 3H), 3,73 — 3,63

(m, 1H), 3,31 — 3,16 (m, 4H), 1,57 (d, 6H).
Vidy 13: HPLC-MS [M+H]"= 442,12
Vidu 14
6-(4-Clobenzyl)-8-(morpholin-4-yl)-2-(propan-2-y1)-2,6-dihydroimidazo[ 1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on
va
Vidu 162
6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)-2,6-dihydroimidazo[ 1,2-
clpyrido[2,3-e]pyrimidin-5(3H)-on

San pham thé duoc lam sach thong qua sic ky nhanh tu dong (Biotage Isolera-
Dalton), siéu hop SNAP2S5, rtra giai bang CHCl-MeOH 95/5 dang dong. Hai nhém phan

doan dugc lam giau trong mdi dong phan ving duge tach ra. M3i nhém dugc 1am sach lai

bang siéu hop SNAP10 rira giai vdi gradien EtOAc-MeOH tir 5% dén 10% thu duoc & vi du

14 1a chat rin mau vang nhat (50%) va vi du 162 1a chat rin mau vang nhat (3,8%).

Vi du 14: '"H NMR (400 MHz, DMSO-ds) & ppm 8,16 (d, 1 H) 7,32 — 7,45 (m, 4 H)
6,73 (d, 1 H) 5,12 = 5,33 (m, 2 H) 3,91 — 4,05 (m, 2 H) 3,71 (t, 4 H) 3,52 — 3,65 (m, 1 H)

3,24 (dd, 4 H) 1,65 -1,86 (m, 1 H) 0,99 (d, 3 H) 0,92 (d, 3 H)
UPLC-MS [M+H]"= 440,24
Vidu 162:
UPLC-MS [M+H]"= 440,28

'H NMR (400 MHz, DMSO-d6) 8§ ppm 8,17 (d, 1 H) 7,38 — 7,45 (m, 2 H) 7,30 —
7,35 (m, 2 H) 6,76 (d, 1 H) 5,17 — 5,33 (m, 2 H) 4,35 — 4,46 (m, 1 H) 3,87 — 3,96 (m, 1 H)
3,77 (dd, 1 H) 3,70 (t, 4 H) 3,20 — 3,28 (m, 4 H) 2,53 (br d, 1 H) 0,89 (d, 3 H) 0,74 (d, 3 H)

Vidu 25
6-(4-Clobenzyl)-2-xyclohexyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on
va
Vidu 26
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6-(4-Clobenzyl)-3-xyclohexyl-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tng thé bing HPLC dugc cung cép sén & vi du 25 (83%) va vi du 26
(12%) 14 c4c chét rin mau vang sap.

Vidu 25: HPLC-MS [M+H]"= 480,4

Vidu 26: HPLC-MS [M+H]"= 480,4
Vidu 30

6-(4-Clobenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 31

6-(4-Clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan ting thé bang HPLC dugc cung cip sin & vi du 30 (59%) va vi du 31
(15%) 14 céc chét rin mau vang sép.
Vidu 30: HPLC-MS [M+H]"= 454,46
Viduy 31: HPLC-MS [M+H]"= 454,38
Vidu36

6-(4-Clobenzyl)-8-(morpholin-4-yl)-2-phenyl-2,6-dihydroimidazo[ 1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on

va
Vidu45

6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-phenyl-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on

" Lam sach phan tmg thé bang HPLC dwoc cung cip sin & vi du 36 va vi du 45 1a cac

chit rén sap mau vang.

Vidu 36: HPLC-MS [M+H]"=474,3

Vidu45: HPLC-MS [M+H]|"=474,3
Vidu 40

6-(4-Clobenzyl)-8-(morpholin-4-y1)-2',3',5',6'-tetrahydrospiro[imidazo[ 1 ,2-
c|pyrido[2,3-e]pyrimidin-2,4'-pyran]-5(6H)-on
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va
Vidu4l

6-(4-Clobenzyl)-8-(morpholin-4-yl1)-2,2',3',5',6,6'-hexahydro-5H-spiro[imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-3,4'-pyran]-5-on

Lam sach phan ting thé bang HPLC dugc cung cép san & vi du 40 (53%) va vi du 41
(16,2%) 1a cac chét rin sap mau vang.

Vidu 40: UPLC-MS [M+H]"= 468,4

Vidu41: UPLC-MS [M+H]"= 468.,4
Vidu 50

6-(4-Clobenzyl)-2-etyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on

Lam sach phan tmg thé bang HPLC duoc cung cip sén & vi du 50 (12,7%) 1a chit rin
sap mau vang.

Vidu41: UPLC-MS [M+H]"=426,5
Vidu 54

6-(4-Clobenzyl)-8-(morpholin-4-yl)-2-(morpholin-4-ylcarbonyl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

va
Vidu 55

6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-(morpholin-4-ylcarbonyl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Lam sach phan tmg tho bing HPLC duoc cung cip san & vi du 54 (1,75%) va 55
(1%) 14 cac chét rin sap mau vang.

Vidu 54: UPLC-MS [M+H]*=511,32

Vidu 55: UPLC-MS [M+H]"= 511,25
Vidu6l

6-(4-Clobenzyl)-2-(xyclohexylmetyl)-8-(morpholin-4-yl1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan @ng thd bang HPLC dugc cung cép sén & vi du 61 (12%) 14 chit rin
s&p mau vang.

Vidu 61: UPLC-MS [M+H]"= 494,38
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Viduy 62

6-(4-Clobenzyl)-2-(3-metylbutyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 63

6-(4-Clobenzyl)-3-(3-metylbutyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Puogc 1am sach bing sic ky nhanh sir dung MeOH trong DCM (gradien tir 0 dén

I'e
.....

10%) 1am chét rira giai tiép theo bang HPLC duoc cung cp sin & vi du 62 (25%) va vi du
63 (8,8%).

Hop chit 62: HPLC-MS [M-+H]" = 468,21

Hop chat 63: HPLC-MS [M+H]* = 468,28

Cac vi du 23, 24, 28, 29, 32-34, 37, 38, 52, 53, 56, 57, 65, 66, 67 nhu dugc minh hoa
trong bang 1 dugc diéu ché theo quy trinh duge mé ta cho vi du 1 nhung thé 3-metylbutan-
1,2-diamin bang 1,2-diamin thich hop (dwgc mua tir cc nha cung cap c6 sin hoic téng hop
bang phwong phép duge boc 16 boi tai liéu) & bude 3. Cac hidu sudt duge bo cdo duge dé
cap & bude cudi cling.
Vidu 23

2-Xyclohexyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vi du 24

3-Xyclohexyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tng thé bing HPLC duogc cung cip san & vi du 23 (7,4%) va vi du 24
(2,4%) 14 chét rén sip mau vang.

Hop chét 23: HPLC-MS [M+H]" = 476,48

Hop chit 24: HPLC-MS [M+H]* = 476,39
Vidu 28

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-2-phenyl-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on
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va
Vidu29

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-phenyl-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan ung tho bang HPLC duogc cung cép san & vi du 28 (5,9%) va vi du 29
(5,1%) 14 chit ran sap mau vang.

Hop chit 28: HPLC-MS [M+H]" = 470,46

Hop chét 29: HPLC-MS [M+H]* = 470,39
Vidu32

2-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tGng thé bang HPLC duoc cung cép san & vi du 32 (6,6%).

HPLC-MS [M+H] "= 450,48

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,16 (d, 1H), 7,23 — 7,14 (m, 2H), 6,93
- 6,83 (m, 2H), 6,56 (d, 1H), 5,28 — 5,01 (m, 2H), 4,23 — 3,97 (m, 2H), 3,90 (dd, 1H), 3,85 —
3,74 (m, 7H), 3,24 — 3,10 (m, 4H), 1,03 (s, 9H).
Vidu 33

2-Xyclobutyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tmg thé biang HPLC duoc cung cap sin & vi du 33 (5,2%).

HPLC-MS [M+H] "= 448,13

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,14 (d, 1H), 7,18 (d, 2H), 6,93 — 6,82
(m, 2H), 6,55 (d, 1H), 5,24 — 5,04 (m, 2H), 4,49 — 4,35 (m, 1H), 4,20 — 4,07 (m, 1H), 3,86 —
3,75 (m, 7H), 3,71 (dd, 1H), 3,24 — 3,12 (m, 4H), 2,63 — 2,53 (m, 1H), 2,20 — 1,85 (m, 6H).
Vidu 34

2-(2,2-Dimetylpropyl)-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Lam sach phan img tho bang HPLC dwoc cung cép sin & vi du 34 (10,4%).

HPLC-MS [M+H] "= 464,14

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,16 (d, 1H), 7,24 — 7,18 (m, 2H), 6,92
- 6,86 (m, 2H), 6,57 (d, 1H), 5,17 (s, 2H), 4,47 — 4,36 (m, 1H), 4,35 — 4,27 (m, 1H), 3,86 —
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3,79 (m, 7H), 3,78 — 3,70 (m, 1H), 3,24 — 3,16 (m, 4H), 2,12 (dd, 1H), 1,54 (dd, 1H), 1,04
(s, 9H).
Vidu 37

6-(4-Metoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 38

6-(4-metoxybenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[ 1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-0n

Lam sach phan tng thé bing HPLC duogc cung cép san & vi du 37 (66,6%) va vi du
38 (15,9%) 1a chét rén sap mau vang,

Hop chit 37: HPLC-MS [M+H]"= 450,20

Hop chat 38: HPLC-MS [M+H]* = 450,38
Vidu 52

2-Etyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo|[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on

va
Vidu 53

3-Etyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on

Lam sach phan tng tho bang HPLC dugc cung cip sin & vi du 52 (26,6%) va vi du
53 (3%) 1a chit rin sap mau vang.

Hop chat 52: HPLC-MS [M+H]"= 422,28

Hop chét 53: HPLC-MS [M+H]"= 422,36
Vidu 56

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-2-(2,2,2-trifloetyl)-2,6-dihydroimidazo[ 1,2-
c|pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach phan tng thd bang phuong phép sic ky nhanh (MeOH trong DCM
(gradien 0->10%) lam chét rira giai tiép theo bing HPLC duoc cung cip san & vi du 56
(10,4%).

HPLC-MS [M+H]"= 476,14
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'H NMR (300 MHz, CLOROFOM-d) & ppm 8,14 (s, 1H), 7,21 — 7,15 (m, 2H), 6,91
—- 6,81 (m, 2H), 6,56 (s, 1H), 5,21 — 5,07 (m, 2H), 4,73 — 4,58 (m, 1H), 4,38 — 4,27 (m, 1H),
3,96 — 3,86 (m, 1H), 3,84 — 3,76 (m, 7H), 3,23 — 3,14 (m, 4H), 3,00 — 2,87 (m, 1H), 2,46 —
2,28 (m, 1H).
Vidu 57

2-(tert-Butoxymetyl)-6-(4-metoxybenzyl)-8-(morpholin-4-y1)-2,6
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vi du 67

3-(tert-Butoxymetyl)-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Lam sach phin ting thé biang phwong phap sic ky nhanh (MeOH trong DCM

7
.....

(gradien 0->10%) lam chit rira giai tiép theo bang HPLC duoc cung cip san & vi du 57
(14,8%) va vi du 67 (3,5%).

Hop chat 57: HPLC-MS [M+H]" = 480,39

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,13 (d, 1H), 7,23 — 7,15 (m, 2H), 6,90
- 6,83 (m, 2H), 6.55 (d, 1H), 5,25 — 5,07 (m, 2H), 4,60 — 4,47 (m, 1H), 4,22 — 4,11 (m, 1H),
4,07 - 3,97 (m, 1H), 3,86 — 3,76 (m, 7H), 3,40 — 3,32 (m, 1H), 3,21 — 3,14 (m, 4H), 1,20 (s,
OH).

Hop chat 67: HPLC-MS [M+H]" = 480,26
Vidu 65

6-(4-Metoxybenzyl)-2-(2-metoxyetyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vi du 66

6-(4-Metoxybenzyl)-3-(2-metoxyetyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Lam sach tho phan tmg bang phuong phap sic ky nhanh (MeOH trong DCM
(gradien 0->10%) lam chit rira giai tiép theo bing HPLC duoc cung cAp sin ¢ vi du 57
(14,8%) va vi du 67 (3,5%).

Hop chit 65: HPLC-MS [M+H]* = 452,38
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Hop chit 66: HPLC-MS [M+H]*=452,27
Vidu 15

6-(4-Clobenzyl)-8-(2-oxa-6-azaspiro[3.3 ]heptan-6-yl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

5-Bromo-2-(4-isopropyl-4,5-dihydro-1H-imidazol-2-yl)pyridin-3-amin (budc 1)

Trong hai lo 20 mL duogc bit kin dugc nap 3-amino-5-bromopyridin-2-carbonitril
(1,23 g, 6,18 mmol), 3-metylbutan-1,2-diamin (1,262 g, 12,36 mmol) va cacbon disunfua
(0,093 mL, 1,545 mmol) dugc hoa tan trong DMA (0,50 mL). Hon hop phan tng dugc dun
néng & 120°C trong 1 gid, lam mat dén nhiét do phong, hip thu véi EtOAc. Dung méi hiru
co duogc rua bz“mg nuGe hai 1an, tach va 1am kho béng NaxSOq, lam bay hoi dén kho thu
dugc chét thoé duge lam sach bing séc ky cot trén silic oxit véi PE / EtOAc 9/1 thu duoc
hop chit & vi du néu trén (1,2 g, 68,58%, do tinh khiét 100%).

8-bromo-3-(propan-2-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on
va 8-bromo-2-(propan-2-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on
(buédce 2)

Trong lo vi séng 20 mL, 5-brom-2- (4-isopropyl-4,5-dihydro-1H-imidazol -2-yl)
pyridin-3-amin (1,2 g, 4,24 mmol) e carbonyldiimidazol (2,061 g, 12,713 mmol) hoa tan
trong axetonitril (10 mL) dwge dun néng trong lo vi séng & 100°C trong 2 gid. Két tia dwge
tao ra dugc loc sau khi lam mat dén nhiét do phong, rua béng MeCN (4 ml) trén b0 loc. Sau
khi nghién nhé véi DCM (5 ml), ruou ge duge két hop, duoc 1am bay hoi dén kha, chiét
béng EtOAc, rira bﬁng nude, lam kho béng natri sulfat, va lam bay hoi lai can béng DCM
hai 14n (3 mL). Lugng két tia thu duge 13 1,2 g chét rin mau tring cla 8-bromo-2-(propan-
2-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on (hiéu sudt 91,59%) va
0,16 g chat ddng phén tir cdc chét chim.

8-Bromo-6-(4-clobenzyl)-2-(propan-2-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on (budc 3)

8-bromo-2-(propan-2-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

(700 mg, 2,26 mmol) dugc hoa tan trong 10 mL DMF khi khudy. 1-(bromometyl)-4-

clobenzen (697,87 mg, 3,40 mmol) natri hydrit (135,85 mg, 3,396 mmol) trong 1 ml di

DMF khé duge thém véo. Sau khi khudy qua dém, phan tng duge dap tit bing nude, chiét

br?mg EtOAc hai lan. EtOAc dugc 1am khd bz‘“ing natri sulfat, duge loc va lam bay hoi dén
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kh thu dugc chit thd dugc lam sach bing sic ky cot trén silic oxit rira giai véi PE/EtOAc

7/3 v6i 630 mg (hidu sudt 64,15%) ctia hop chét néu trén.
6-(4-Clobenzyl)-8-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-2-(propan-2-yl)-2,6-

dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on (budc 4)

Trong lo vi séng 2 ml dugc hda tan trong 1,4-dioxan (0,50 mL), cac san phim tir
budc 4 (50 mg, 0,115 mmol), xezi carbonat (75,12 mg, 0,23 mmol) va Xantphos (16,01 mg,
0,028 mmol). Agon dugc tao bot bén trong binh phan tGng, sau d6 dugc thém 2-oxa-6-
azaspiro [3,3] heptan oxalat (24,93 mg, 0,087 mmol), tiép theo 14 0,75 mg Cs:COs3 va Pd
(OAc) (4,14 mg, 0,018 mmol) . Hon hop duoc khudy ¢ 100°C qua dém, dugce 1am mat va
loc trén bd loc PTFTE rtra br?mg MeOH. Pha loang dich loc véi EtOAc, rira béng nude mudi,
1am khd bing Na;SO4 va 1am bay hoi dén khé thu dwoc san phim thé dwogc lam sach bing
HPLC diéu ché trong H20 (+0,1 %NH;3)/CAN thu duge sin phdm néu trén (23 mg, hiéu suit
44,15%).

HPLC-MS [M+H]"= 452,12

Céac vi du sau duge didu ché nhu da bao céo cho hop chét cua vi du 15 duoc mo6 ta
trude khi thé amin thich hop & bude cudi cung:

Vidu 16

6-(4-Clobenzyl)-8-(4-metoxypiperidin-1-yl)-2-(propan-2-y1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Tir 4-metoxypiperidin. Hiéu suét: 22,4 %.

HPLC-MS [M+H] "= 468,16
Vidu 17

6-(4-Clobenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Tur 3-(metoxymetyl)azetidin. Higu suit: 33,52 %.

HPLC-MS [M+H] *= 454,32
Vidu 51

6-(4-Clobenzyl)-8-(4-hydroxypiperidin-1-yl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Tt 4-Hydroxypiperidin. Hiéu suét: 10,1 %.

HPLC-MS [M+H] "= 454,12

108



43064 109/187

Cac vi du sau day dugce didu ché 1am bio cdo cho vi du 15 thé thube thu alkyl hoa
thich hop & bude 3 va amin thich hop & budc cubi ciing:
Vidu 19

6-(4-Metoxybenzyl)-8-(2-oxa-6-azaspiro[ 3.3 Jheptan-6-yl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

Tix 2-oxa-6-azaspiro[3.3]heptan oxalat. Hiéu suat: 43,85 %

HPLC-MS [M+H]"= 448,46
Vidu 20

8-[4-(Hydroxymetyl)piperidin-1-yl]-6-(4-metoxybenzyl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

Tix 4-piperidylmetanol. Hiéu suat: 10,58 %.

HPLC-MS [M+H]"= 464,41
Vidu2l

8-[4-(Dimetylamino)piperidin-1-yl]-6-(4-metoxybenzyl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

Tt N,N-dimetylpiperidin-4-amin. Hiéu suét: 30,88 %.

HPLC-MS [M+H]"= 477,58

Cé4c vi du sau day dugc diéu ché lam béo cdo trong vi du 15 thé diamin & budc 1,
thude thir alkyl hoa thich hop & bude 3 va amin thich hop & bude cubi cing.
Vidu27

2-Etyl-6-(4-metoxybenzyl)-8-[(3R)-3-metoxypyrolidin-1-y1]-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

Tix [(3R)-3-metoxypyrolidin. Hiéu suit: 95 %.

HPLC-MS [M+H]"= 436,39
Vidu 39

2-Etyl-6-(4-metoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-y1]-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

Tir 3-(metoxymetyl)azetidin. Hiéu suit: 36,8 %.

HPLC-MS [M+H]"= 436,38

Céc vi du sau day duoc didu ché 1am béo cdo cho vi du 15 thé thudc thi alkyl hoa
thich hgp & bude 3 va amin thich hop & bude cudi clng.
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Vidu 42

8-(4-Aminopiperidin-1-y1)-6-(3,5-dimetoxybenzyl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

Tt piperidin-4-amin. Hiéu suat: 10,6 %.

HPLC-MS [M+H]"= 479,35
Vidu 49

6-(3,5-Dimetoxybenzyl)-2-(propan-2-yl)-8-(tetrahydro-2H-pyran-4-ylamino)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on

Tir tetrahydropyran-4-amin. Hiéu suét: 28,5 %.

HPLC-MS [M+H]"= 480,38
Vidu 48

6-(4-Clobenzyl)-8-hydroxy-2-(propan-2-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on

Trong lo vi séng, dung dich 8-bromo-6-(4-clobenzyl)-2-(propan-2-yl)-2,6
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on (xem vi du 15 — bude 3) (50 mg,
0,116 mmol), ddng (Z)-4-hydroxypent-3-en-2-on (0,152 mg, 0,0006 mmol), N,N'-bis(4-
hydroxy-2,6-dimetyl-phenyl)oxamit (0,1893mg, 0,0006mmol) va liti hydroxit hydrat
(10,158 mg, 0,242 mmol) trong hdn hop cia DMSO (0,09 ml) va nuée (0,03 ml) duge dun
néng trong bé cat tai 80°C trong 16 gid. Sau d6, nude va etyl axetat duge thém vio, hai pha
1ong duge tach ra va 16p nude duge chiét bing etyl axetat (2 X 5ml). San pham thé duoc
lam sach bang sic ky cot pha dao rira giai v6i nuéec NHHCOs (0,5 % HCOOH)/gradien
axetonitril bat dau tir 70:30 dén 30:70. 10 mg Vi du 48 dwgc thu gom 1a bét tring. (Hidu
suit = 23%).

UPLC-MS [M+H]"=371,05
Vidu 58

6-(3,5-Dimetoxybenzyl)-5-0x0-2-(propan-2-yl)-N-(tetrahydro-2H-pyran-4-yl)-
2,3,5,6-tetrahydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-8-carboxamit

Trong lo vi séng, dung dich 8-bromo-6-(3,5-dimetoxybenzyl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on (dugc lam sach theo quy trinh dugc
mo ta cho vi du 15 - buéde 3, thé 1-(bromometyl)-4-clobenzen véi 1-(bromometyl)-4-(3,5-
dimetoxybenzen) (35 mg, 0,076 mmol), hydroxyxezi hydrat (127,96 mg, 0,762 mmol),
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Xantphos (4,41 mg, 0,0076 mmol), paladi(Il) diaxetat (0,428 mg, 0,002mmol) va
tetrahydropyran-4-amin (0,008 mL, 0,076 mmol) trong hén hgp cua toluen (0,45 mL),
DMSO (0,200 mL) va clorofom (0,018 mL, 0,229 mmol) dugc dun néng trong bé cat tai
80°C trong 16 gio. Sau do6, nudce va etyl axetat dugc thém vao, hai pha long duge tach ra va
16p nudc dugce chiét bang etyl axetat (2 x 5ml). San pham thé dugc lam sach bang séc ky cot
pha dao rira giai véi NH4HCOs3 nude (0,1 % NHs)/gradien axetonitril bat dau tir 70:30 dén
30:70. 5,4 mg hop chit cta vi du 58 duoc thu gom 13 bot tring. (Hidu sudt= 14 %)

UPLC-MS [M+H] "= 5082
Vidu 59

6-(3,5-Dimetoxybenzyl)-5-ox0-2-(propan-2-yl)-2,3,5,6-tetrahydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-8-axit carboxylic

Trong qua trinh 1am sach ctia vi du 58 trén sdc ky ¢t pha dao, 1,6 mg hop chat cta vi
du 59 da dugc tach ra 12 bot tring (Hiéu suat: 4,4%)

UPLC-MS [M+H]" = 425,29
Vidu 60

6-(3,5-Dimetoxybenzyl)-8-(morpholin-4-ylcarbonyl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on
Vi du 60 dwoc didu ché nhu duoc md ta cho vi du 58 thé tetrahydropyran-4-amin béng
morpholin. 3,8 mg chit bot mau tring da duoc phan 1ap. (Hiéu suit: 10%)

UPLC-MS [M+H]" =494,3
Vidu 64

6-(4-Clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-
e|pyrimidin-2,5(3H,6H)-dion

3-[(4-Clobenzyl)amino]-5-(morpholin-4-yl)pyridin-2-carbonitril (buédc 1)

Puoc diéu ché theo quy trinh duge béo cdo cho vi du 1 - Budc 2 thé 4-clobenzylamin
4-metoxybenzylamin (Hiéu suét: 80 %, chit rin mau tring).

4-Amino-1-(4-clobenzyl)-7-(morpholin-4-yl)pyrido[3,2-d]pyrimidin-2(1H)-on (budc
2)

Cho dung dich cua [(4-clobenzyl)amino]-5-(morpholin-4-yl)pyridin-2-carbonitril
(0,912 mmol, 300 mg) trong THF khan (10 mL) dwoc khudy tai 0°C trong N, atm,
tricloaxetyl isoxyanat (0,9124 mmol, 171,9 mg, 0,109 mL) dwgc thém ting giot. Hon hop
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phan tng dugc khudy & nhiét do phong cho dén khi UPLC-MS va su tao thanh chét trung
gian carbonyl d4 hoan thanh (M = 517). Phan tmg dugc dap tit & 0°C bang MeOH du va
dung mdi bay hoi du6i 4p sudt giam. Phan cin duge rira bang dung dich amoniac 7M trong
MeOH (28 mmol, 4 mL) va khudy qua dém. Két taa tring duoc loc va rira biang metanol
lanh thu duge & vi du nay (0,538 mmol, 200 mg) duoc tich ra 1a chét rin mau tring (Hiéu
sudt: 59%).
6-(4-Clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-

e]pyrimidin-2,5(3H,6H)-dion (budc 3)

Cho dung dich cta 2-bromo-3,3-dimetyl- axit butanoic (1,076 mmol, 209,8 mg)
trong toluen (3 mL) oxalyl clorua (1,345 mmol, 170,7 mg, 0,11 mL) va hai giot DMF dugc
thém véao va dung dich dugc khudy & nhiét d6 phong trong 3 gio. Dung méi duge lam bay
hoi dén khé va phan cin dugc hoa tan trong DMA (1 mL) va duoc thém vao dung dich cia
4-amino-1-[(4-clophenyl)metyl]-7-morpholino-pyrido[3,2-d]pyrimidin-2-on (t&t budc 2)
(0,269 mmol, 100 mg) va DIPEA (3,23 mmol, 371,9 mg, 0,493 mL) va hdn hop phan tmg
duoc khudy & nhiét d6 phong qua dém, sau d6 duge dun néng & 120°C trong 3 gid. Hon hop
phan tng sau d6 dugc d6 vao nude, chiét bang DCM, lam khé bang Na;SOs va dung moi
dwoc 1am bay hoi dén kho. San phim thé duoc lam sach qua HPLC didu ché thu duoc & vi
du 64 (hidu suét: 5,3%).

HPLC-MS [M+H]"=468,1
Vidu 68

3-tert-Butyl-6-(4-clobenzyl)-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion

Phan g dugc thuc hi€n khi st dung 2-bromo-4-metyl- axit pentanoic thay cho 2-
bromo-3,3-dimetyl- axit butanoic & budc 3 cta vi du 64. Sau d6, hdn hop phan tmg duge db
vio nude, chiét bang EtOAc, lam kho bang Na;SO4 va dung méi dugc 1am bay hoi dén kho.
San pham thé duoc lam sach thong qua sic ky nhanh tw dong (Biotage Isolera-Dalton), hop
SNAPI10, rira giai véi CHCls/MeOH 95/5 ding. Hop chét & vi du néu trén dugc tich ra 1a
chit rin mau vang nhat. (Hiéu suit: 17%)

UPLC-MS [M+H]"= 468,32

"H NMR (400 MHz, DMSO-d6) 8 ppm 8,42 (m, 1 H) 7,40 (m, 4 H) 6,82 (m, 1 H)
5,37 (m, 2 H) 4,24 (m, 1 H) 3,67 - 3,78 (m, 4 H) 3,41 — 3,51 (m, 4 H) 1,02 (m, 9 H)
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Vidu 69

3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion

Hop chét & vi du nay duoc diéu ché theo quy trinh duge mé ta cho vi du 64 bét dau
tir hop chit cta vi du 1 —buéde 2 (3-[(4-metoxyphenyl)metylamino]-5-morpholino-pyridin-2-
carbonitril ) thay cho 3-[(4-clobenzyl)amino]-5-(morpholin-4-yl)pyridin-2-carbonitril (vi du
64 - bude 1) va st dung 2-bromo-4-metyl- axit pentanoic thay cho 2-bromo-3,3-dimetyl-
axit butanoic & bude cudi cling.

UPLC-MS [M+H]"= 464,87

"H NMR (400 MHz, DMS0-d6)  ppm 8,41 (m, 1 H) 7,32 (m, 2 H) 6,85 — 6,93 (m, 3
H) 5,30 (m, 2 H) 4,26 (m, 1 H) 3,68 —3,77 (m, 7 H) 3,41 — 3,49 (m, 4 H) 1,03 (m, 9 H).

[M+1]"= 464,38
Vidu 70

6-[(3,5-Dimetoxyphenyl)metyl]-2,3-dimetyl-8-{[(oxetan-3-
yl)metyl]amino }imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

4-Amino-7-bromo-1H-pyrido[3,2-d]pyrimidin-2-on (buéc 1)

Tai 0°C dé 1 g dung dich 3-amino-5-bromopyridin-2-carbonitril (5,05 mmol) trong
15 mL THF khan, 0,60 mL 2,2 2-tricloaxetylisoxyanat (0,95 g, 5,05 mmol) dugc thém ting
giot trong méi trudng nito. Hén hop phan tng duge khudy & nhiét d6 phong va dugc theo
ddi boi TLC dé hoan thanh. Phan tmg duoc dap tit & 0°C bang MeOH va dung mdi bay hoi
duéi ap suét giam. Phan cin duoc rira bang 8 mL dung dich amoniac 7M trong MeOH (56
mmol) va duoc khudy qua dém. Két tua tring duogc loc, rira bing MeOH va 1am kho trong 10
& 60°C trong chan khéng @& thu duge 1,13 g san phdm mong mudn (hidu suit 93%) 1a chit
rin mau tring duoc sir dung cho bude tiép theo ma khong can 1am sach thém.

"H NMR (400 MHz, DMSO-ds) 8 ppm 10,75 (s, 1 H), 8,43 (s, 1 H), 8,05 (s, 1 H),
7,94 (s, 1 H), 7,68 (s, 1 H).

4-Amino-7-bromo-1-[(3,5-dimetoxyphenyl)metyl]|pyrido[3,2-d]pyrimidin-2-on (budc
2)

Cho 1g dung dich 4-amino-7-bromo-1H-pyrido[3,2-d]pyrimidin-2-on (4,15 mmol)
trong 40 mI. DMF khan dudi N, atm duge thém vao, 182,52 mg ciia NaH 60% phan tan
trong dau (4,56 mmol) hdn hop duoc khudy & nhiét d6 phong trong 30 phut. Sau do, 1,15 g
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1-(bromometyl)-3,5-dimetoxybenzen (4,98 mmol) dugc thém vio va hdn hop duge khudy &
nhiét d6 phong qua dém. Chét ran tao ra trong qué trinh phan tmg duoc loc va rira sach bang
mdt phan nhé DMF va nude. San phidm thd dugc nghidn véi DCM va huyén phd duge loc
thu duge 1,2 g san pham mong mudn (hiéu sudt 74%) 1a chét rén mau vang nhat, dugc st
dung cho budc tiép theo ma khong cin 1am sach thém.

8-Bromo-6-(3,5-dimetoxybenzyl)-2,3-dimetylimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-
5(6H)-on (budc 3)

Cho 700 mg dung dich cua 4-amino-7-bromo-1-[(3,5-
dimetoxyphenyl)metyl|pyrido[3.,2- d]pyrimidin-2-on (1,79 mmol) va 0,38 mL cua 3-
bromobutan-2-on (540 mg, 358 mmol, 2 duong lugng) trong 4 mL cia DMAc duoc khuéy
trong 10 MW & 160°C trong 45 phit. Hon hop phan tmg duge 1am mat dén nhiét d6 phong,
d6 vao nude va duoc chiét bing EtOAc. Lép hitu co duge ria bang nude, lam kho bing
Na;SOy4 khan, dung méi dugce lam bay hoi dén khé. San phém thoé thu duogc duge lam sach
thong qua sic ky nhanh ty dong (Biotage Isolera-Dalton, hop SNAP 25) rira gidi voi gradien
tir 30% PE / EtOAc dén 100 % EtOAc d thu duge 260 mg san phdm mong mudn (hiéu suit
33 %) 14 chit rdn mau vang nhat.

6-[(3,5-Dimetoxyphenyl)metyl]-2,3-dimetyl-8-{ [(oxetan-3-
yl)metylJamino}imidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(6H)-on (budc 4)

Trong lo vi séng, 120 mg dung dich 8-bromo-6-(3,5-dimetoxybenzyl)-2,3-
dimeylimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(6H)-on (0,27 mmol) va 35,4 mg cua oxetan-
3-ylmetanamin (0,41 mmol) dugc hoa tan trong 4 mL 1,4 -dioxan. Dung dich dugc 1am sach
bing N, va, sau 5 phut, 12,15 mg cia paladi(IT) axetat (0,054 mmol), 62,65 mg cua
Xantphos (0,108 mmol) va 176,4 mg cia xesi carbonat (0,54 mmol) duge thém va hdn hop
duoc khudy trong 10 vi séng & 150°C trong 1 gid. Phéan g duge d6 vao nude va duge chiét
bing EtOAc. Lép hitu co dugc lam kho bing Na»SO4 khan, duge loc va lam bay hoi dén
kho. Phan cin thd duge lam sach bing thiét bi Biotage Isolera One, loai hop SNAP10, sir
dung gradien tir EtOAc 100 % dén EtOAc:MeOH 95:5, dé thu duoc 100 mg san phdm mong
muén (hiéu suit 82 %).

UPLC-MS [M+H] * = 450,30

'H NMR (400 MHz, CLOROFOM-d) § ppm 8,01 (d, 1 H), 6,53 (d, 1 H), 6,26 - 6,46
(m, 3H), 5,35 (s, 2 H), 4,82 (dd, 2 H), 4,35 (br s, 1 H), 4,39 (dd, 2 H), 3,75 (s, 6 H), 3,28 -

114



43064 115/187

3,46 (m,2 H), 3,03 — 3,22 (m, 1 H), 2,68 (s, 3 H), 2,34 (s, 3 H).
Vidu71

2-(2-Metylpropyl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

4-Amino-1H-pyrido[3,2-d]pyrimidin-2-on (budc 1)

4-amino-1H-pyrido[3,2-d]pyrimidin-2-on duoc téng hop theo quy trinh tai liéu bét
dau tir 3-aminopyridin-2-carbonitril.

2-(2-Metylpropyl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on (budc 2)

Hop chit & vi du nay duoc didu ché theo quy trinh duge mé ta trong budc 3 cua vi du
70 thé 3-bromobutan-2-on bang 1-bromo-4-metyl-pentan-2-on.

Chét ran mau vang nhat (47 %)

UPLC-MS [M+H]" = 243,05
Vidu72

6-[(4-Metylphenyl)metyl]-2-(2-metylpropyl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-
5(6H)-on

Hop chit ¢ vi dy nay duoc didu ché theo quy trinh dugc mo ta trong budce 2 cua vi du
70 thé 1-(bromometyl)-3,5-dimetoxybenzen bang I-(bromometyl)-4-metylbenzen.

Chét rdn mau vang nhat (41 %)

UPLC-MS [M+H]"= 347,16
Vidu 73

6-[(4-Clophenyl)metyl]-2-(2-metylpropyl)-8-(2-oxa-6-azaspiro[3.3]heptan-6-
yDimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

4-Amino-7-bromo-1-[(4-clophenyl)metyl]pyrido[3,2-d]pyrimidin-2-on (buéc 1)

NaH (60 mg, 1,2 duong lugng) va 4-amino-7-bromo-1H-pyrido[3,2-d]pyrimidin-2-
on (vi du 70 — buédc 1, 300 mg, 1,0 dugce luong) duge dit trong binh Schlenk khé va duoc
pha loang v6i DMF (8 mL). Hon hop phan tng dwoc khudy & nhiét do phong trong 30 phut
(bdt nhao vang nhat tré nén do trong). Sau do, dung dich 1-(brommetyl)-4-clobenzen (333
mg, 1,3 duong lugng) trong DMF (4 mL) dugc thém tirng giot va hon hop phan tmg dwoc
khudy trong 30 phit & nhiét do phong, sau d6 trong 3 gid & 80°C. Hon hop phan tmg dwoc
1am mat dén nhiét do phong va dugc loc sau d6 30 phut. Nuéde (50 mL) dwoc thém vao chit
loc ma duoc khudy & nhiét d6 phong qua dém. Chét rén duoc thu gom bing céch loc va ria
bang DCM (2x5mL).
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'H NMR (400 MHz, DMSO-ds) & ppm 8,48 (s, 1 H), 8,20 (s, 1 H), 8,10 (s, 1 H), 7,99
(s, 1 H), 7,37 (m, 4 H).

8-Bromo-6-(4-clobenzyl)-2-(2-metylpropyl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-
5(6H)-on (budc 2)

Thém vao dung dich 4-amino-7-bromo-1-[(4-clophenyl)metyl]pyrido[3,2-
d]pyrimidin-2-on (250 mg, 1 duong lugng) trong DMA (4,5 mL) 1-clo-4-metylpentan-2-on
(134,60 pL, 2 duong lwgng). Hon hop duge khudy dudi chiéu xa vi song trong 75 phut &
150°C. Nuée duge thém vao va nhil trong thu duoc duoc chiét biang diclometan. Céc dich
chiét hiru co két hop duge 1am sach bang séc ky nhanh.

6-[(4-Clophenyl)metyl]-2-(2-metylpropyl)-8-(2-oxa-6-azaspiro[3.3 Jheptan-6-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on (budc 3)

Dung dich 8-bromo-6-(4-clobenzyl)-2-(2-metylpropyl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on (60 mg, 1 dwong luwgng) Xantphos (9,3 mg, 0,12 dwong luong) xesi
carbonat (88 mg, 2 duwong lugng) va 2-oxa-6-azaspiro[3.3]heptan (13,3 mg, 1 duong lugng)
trong 1,4-dioxan (1 mL) dugc khir khi trong bé 4m va duoc lam sach bang agon trong 10
phan tmg dugc trang bi vach ngan. Sau d6, paladi axetat dugc thém vao va hon hop phan
ting dwoc khudy & 90°C qua dém. Dung méi duoc loai bd dudi &p suit giam va san pham
thd dwgc 1am sach biang sic ky nhanh. Cac phan doan két hop duoc lam kho dudi ap sudt
giam va phan cin thu duge duoc lam sach bing cach két tinh (dieyl ete/diclometan) dé thu
duoc san phadm mong mudn (48 mg, hidu suit 76,9 %).

HPLC-MS [M+H]" = 463,9

'H NMR (400 MHz, CLOROFOM-d) & ppm 7,88 (d, 1H), 7,54 (d, 1H), 7,36 (d, 2H),
7,22 (d, 2H), 6,28 (d, 1H), 5,44 (s, 2H), 4,86 (s, 4H), 4,11 (s, 4H), 2,64 (dd, 2H), 2,23 (dq,
1H), 1,01 (d, 6H).

Vi du 70 — Quy trinh thay thé

6-[(3,5-Dimetoxyphenyl)metyl]-2,3-dimetyl-8-{[(oxetan-3-
yDmetyl]lamino }imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 70 nhu duge minh hoa trong bang 2 dugc didu ché theo quy trinh dugc mo ta
cho vi du 73 nhung thé 1-(bromometyl)-4-clobenzen bing 1-(bromometyl)-3,5-
dimetoxybenzen tai buéc 1, 1-clo-4-metylpentan-2-on bing 3-bromobutan-2-on tai budc 2
va 2-oxa-6-azaspiro[3.3]heptan bang oxetan-3-ylmetanamin tai bude 3 (hiéu suét 60 %).
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UPLC-MS [M+H]" = 450,39

'H NMR (400 MHz, DMSO-ds) § ppm 7,95 (d, 1 H) 6,61 — 6,71 (m, 2 H) 6,48 (d, 2
H) 6,40 — 6,45 (m, 1 H) 5,34 (s, 2 H) 4,60 (dd, 2 H) 4,24 (t, 2 H) 3,70 (s, 6 H) 3,35 (dd, 2 H)
2,96 -3,12 (m, 1 H) 2,58 (s, 3 H) 2,21 (s, 3 H)
Vidu 74

6-[(3,5-Dimetoxyphenyl)metyl]-2-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 74 nhu dugc minh hoa trong bang 2 duoc didu ché theo quy trinh dugc mé ta
cho vi du 73 nhung thé 1-(bromometyl)-4-clobenzen béng 1-(bromometyl)-3,5-
dimetoxybenzen tai bude 1 va 2-oxa-6-azaspiro[3.3Theptan bang morpholin tai budc 3 (hidu
suit 49 %).

UPLC-MS [M+H]" = 478,30

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,35 (d, 1 H) 7,57 (s, 1 H) 6,89 (d, 1 H)
0,41 — 6,48 (m, 2 H) 6,33 — 6,41 (m, 1 H) 5,43 (s, 2 H) 3,81 — 3,93 (m, 4 H) 3,76 (s, 6 H)
3,14-3,27 (m, 4 H) 2,67 (d, 2 H) 2,24 (dquin, 1 H) 1,02 (d, 6 H)
Vidu75

6-[(4-Clo-2,6-diflophenyl)metyl]-2-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-
c|pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 75 nhu dugc minh hoa trong bang 2 duogc didu ché theo quy trinh duge moé ta
cho vi du 73 nhung thé 1-(bromometyl)-4-clobenzen béang 2-(bromometyl)-5-clo-1,3-
diflobenzen tai bude 1 va 2-oxa-6-azaspiro[3.3]heptan bang morpholin tai budc 3 (hiéu suét
28 %).

HPLC-MS [M+H]*= 4879

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,32 (d, 1H), 7,53 (s, 1H), 6,96 (m, 2H),
6,87 (d, 1H), 5,59 (s, 2H), 3,89 (dd, 4H), 3,26 (dd, 4H), 2,62 (d, 2H), 2,27 — 2,12 (m, 1H),
0,98 (d, 6H).
Cacvidu76 va77

6-[(3,5-Dimetoxyphenyl)metyl]-2-etyl-3-metyl-8-{[(oxetan-3-
ylmetylJamino}imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

va

6-[(3,5-Dimetoxyphenyl)metyl]-3-etyl-2-metyl-8-{[(oxetan-3-

117



43064 118/187

yl)metyl]amino }imidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(6H)-on

Céc vi du 76 va 77 nhu minh hoa trong bang 2 dugc didu ché theo quy trinh dugc mo
ta cho vi du 70 nhung thé & budc 3 3-bromobutan-2-on bang 2-bromopentan-3-on (hiéu suét
33 %).

Lam sach HPLC diéu ché thu duoc 7,2 mg Vidu 76 va 5,2 mg Vidu 77.

Vidu 76

HPLC-MS [M+H]"=464,7

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,02 (d, 1H), 6,53 (d, 1H), 6,39 (s, 3H),
5,35 (s, 2H), 4,91 — 4,74 (m, 2H), 4,40 (t, 2H), 3,77 (s, 6H), 3,41 (d, 2H), 3,17 — 3,08 (m,
1H), 2,78 — 2,65 (m, 5H), 1,33 (t, 3H).

Vidu 77 '

HPLC-MS [M+H]"= 464,7

NMR: '"H NMR (400 MHz, CLOROFOM-d) & ppm 8,04 (d, 1H), 6,55 (d, 1H), 6,39
(s, 3H), 5,37 (s, 2H), 4,91 — 4,77 (m, 2H), 4,41 (t, 2H), 3,77 (s, 6H), 3,43 (d, 2H), 3,13 (m,
3H), 2,37 (s, 3H), 1,30 (t, 3H).
Vidu78

6-(4-Metoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on

Vi du 78 nhu duge minh hoa trong bang 2 dugce didu ché theo quy trinh duge mb ta
cho vi du 73 nhung thé 1-(bromometyl)-4-clobenzen bang 1-(bromometyl)-4-metoxybenzen
tai budc 2 va 2-oxa-6-azaspiro[3.3Theptan bang morpholin tai budc 3 (hidu suit 67%).

UPLC-MS [M+H]"= 448,40

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,36 (d, 1 H) 7,58 (s, 1 H) 7,23 (d, 2 H)
6,85 - 6,97 (m, 3 H) 5,45 (s, 2 H) 3,84 — 3,92 (m, 4 H) 3,81 (s, 3 H) 3,16 — 3,27 (m, 4 H)
2,69 (d, 2 H) 2,24 (dquin, 1 H) 1,02 (d, 6 H).
Vidu79

6-(3,5-Dimetoxybenzyl)-3-metyl-8-(morpholin-4-y1)-2-(propan-2-yl)imidazo[1,2-
c|pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 79 nhu dugc minh hoa trong bang 2 dugc didu ché theo quy trinh dugc mo ta
cho vi du 70 nhung thé 3-bromobutan-2-on bing 2-bromo-4-metylpentan-3-on tai bude 3 va
2-oxa-6-azaspiro[3.3]Theptan bang morpholin tai budc 4 (hiéu suat 56 %).
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HPLC-MS [M+H]"=477,9

"H NMR (400 MHz, CLOROFOM-d) & ppm 8,30 (d, 1H), 6,80 (d, 1H), 6,41 — 6,34
(m, 3H), 5,34 (s, 2H), 3,86 — 3,80 (m, 4H), 3,74 (s, SH), 3,15 (dd, 4H), 3,13 — 3,03 (m, 1H),
2,70 (d, 3H), 1,37 (d, 6H).
Vidu 80

6-(3,5-Dimetoxybenzyl)-8-[4-(hydroxyaxetyl)piperazin-1-yl]-2-(2-
metylpropyl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on e

Vi du 80 nhu duge minh hoa trong bang 2 duoc didu ché theo quy trinh dwgc mb ta
cho vi du 73 nhung thé 1-(bromometyl)-4-clo-benzen cho 1-(bromometyl)-3,5-dimetoxy-
benzen tai budc 1 va 2-oxa-6-azaspiro[3.3]heptan bang 2-hydroxy-1-piperazin-1-yletanon
tai budc 3 (hidu suét 16 %)

HPLC-MS [M+H]" = 535,2

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,35 (d, 1H), 7,58 (s, 1H), 6,91 (d, 1H),
6,40 (s, 3H), 5,44 (s, 2H), 4,23 (s, 2H), 3,84 (t, 2H), 3,77 (s, 6H), 3,54 (s, 1H), 3,46 (t, 2H),
3.28 (dt, 4H), 2,70 — 2,62 (m, 2H), 2,23 (dt, 1H), 1,01 (d, 6H).
Vidu 81

6-(3,5-Dimetoxybenzyl)-2,3-dimetyl-8-(2-oxa-6-azaspiro[3.3 Jheptan-6-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 81 nhu duge minh hoa trong bang 2 dugc didu ché theo quy trinh dwge mé ta
cho vi du 70 nhung thé 2-oxa-6-azaspiro[3.3]heptan cho oxetan-3-ylmetylamin tai budc 4
hiéu suét 27,5 %)

HPLC-MS [M+H]"=462,1

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,13 (s, 1H), 7,80 (s, 1H), 6,36 (s, 2H),
6,31 (d, J = 2,1 Hz, 1H), 5,31 (s, 2H), 4,83 (s, 4H), 4,08 (s, 4H), 3,75 (s, 6H), 2,66 (s, 3H),
2,33 (s, 3H).
Vidu 82

6-(3,5-Dimetoxybenzyl)-2,3-dimetyl-8-(morpholin-4-yl)imidazo[1,2-¢c]pyrido[2,3-
e]pyrimidin-5(6H)-on

Vi du 82 nhu duge minh hoa trong bang 2 duge didu ché theo quy trinh dwoc mé ta
cho vi du 70 nhung thé morpholin cho oxetan-3-ylmetylamin tai budc 4. (Hiéu sut 16,6 %).

HPLC-MS [M+H] "= 450,1
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'HNMR (400 MHz, CLOROFOM-d) & ppm 8,30 (d, 1H), 6,82 (d, 1H), 6,39 (q, 3H),
5,37 (s, 2H), 3,90 — 3,83 (m, 4H), 3,76 (s, 6H), 3,24 — 3,16 (m, 4H), 2,70 (d, 3H), 2,37 (d,
3H).
Vidu 83

6-(3,5-Dimetoxybenzyl)-3-metyl-8-[ (oxetan-3-ylmetyl)amino]-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 83 nhu dugc minh hoa trong bang 2 duoc didu ché theo quy trinh dugc mé ta
cho vi du 70 nhung thé 3-bromobutan-2-on bang 2-bromo-4-metyl-pentan-3-on tai budc 3
(hiéu suét 19,7 %).

HPLC-MS [M+H]"=478,6

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,15 (s, 1H), 6,50 (s, 1H), 6,37 (s, 3H),
5,34 (s, 2H), 4,82 (dd, 2H), 4,39 (t, 2H), 3,76 (s, 6H), 3,39 (d, 2H), 3,21 — 3,08 (m, 3H),
2,70 (s, 3H), 1,40 (d, 6H).
Vidu 84

8-(4-Axetylpiperazin-1-yl)-6-(3,5-dimetoxybenzyl)-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 84 nhu dugc minh hoa trong bang 2 duoc didu ché theo quy trinh dugc mé ta
cho vi du 70 nhung thé 3-bromobutan-2-on bing 2-bromo-4-metylpentan-3-on tai buéc 3 va
1-piperazin-1-yletanon cho oxetan-3-ylmetylamin tai buéc 4 (hiéu suét 49 %).

HPLC-MS [M+H]"=519,2

'HNMR (400 MHz, CLOROFOM-d) § ppm 8,34 (d, 1H), 6,82 (d, 1H), 6,39 (s, 3H),
5,37 (s, 2H), 3,77 (m, 8H), 3,64 (t, 2H), 3,30 (d, 2H), 3,18 (t, 2H), 3,16 — 3,10 (m, 1H), 2,73
(s, 3H), 2,16 (s, 3H), 1,41 (d, 6H).
Vidu 85

6-(3,5-Dimetoxybenzyl)-8-(4-metoxypiperidin-1-yl)-2,3-dimetylimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 85 nhu duge minh hoa trong bang 2 duoc didu ché theo quy trinh dwgec mb ta
cho vi du 70 nhung thé 4-metoxypiperidin cho oxetan-3-ylmetylamin tai budc 4.

HPLC-MS [M+H]*= 4782

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,36 (s, 1H), 6,81 (s, 1H), 6,43 — 6,36
(m, 3H), 5,36 (s, 2H), 3,77 (s, 6H), 3,57 — 3,40 (m, 5H), 3,39 (m, 3H), 3,13 (m, 2H), 2,70 (s,
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3H), 2,43 (s, 3H), 1,93 (m, 2H).
Vidu 86

5-(3,5-Dimetoxybenzyl)-8,9-dimetyl-3-(morpholin-4-yl)imidazo[1,2-c]pteridin-
6(5H)-on

3-Clo-5-morpholinopyrazin-2-carbonitril (buéc 1)

Cho hdn hgp morpholin (12,5 mg, 0,144 mmol) va DIPEA (27,9 mg, 0,216 mmol)
trong 1ml THF khé dugc thém hai phan 3,5-diclopyrazin-2-carbonitril (24,9 mg, 0,144
mmol). Phin tng duoc khudy trong 2 gi0 6 nhiét do phong. Dung moéi duoc loai bé duéi ap
sudt giam va phan cin duoc huyén phu trong etyl axetat. Lép hitu co dugc rira bing dung
dich IM HCI, Lép hitu co dugce rira bang dung dich HCI 1M, dung dich nuéc bio hoa natri
bicarbonat va nudec mudi. Pha hitu co duogc lam kho béng NaxSO4 va duge co dic trong
chan khéng. San pham thé dugc st dung trong bude tiép theo ma khong cin 1am sach thém.

3-[(3,5-Dimetoxyphenyl)metylamino]-5-morpholinopyrazin-2-carbonitril (buéc 2)

Dung dich 3-clo-5-morpholinopyrazin-2-carbonitril (31 mg, 0,138 mmol), DIPEA
(21,4 mg, 0,166 mmol) va (3,5-dimetoxyphenyl)metanamin (1,2 duong luong) trong 1,4-
dioxan (1 ml) dwgc khudy qua dém & 100°C. Dung mdi dugc loai bé duéi 4p sudt giam va
cén lo lung trong etyl axetat. Lép hitu co dugce rira sach bang nude va nude mudi. Pha hitu
co duge 1am khd bing NaxSO4 va duge co dic trong chan khong. San phim thd duoc st
dung trong buéc tiép theo ma khong cin lam sach thém.

4-Amino-1-[(3,5-dimetoxyphenyl)metyl]-7-morpholinopteridin-2-on (buéc 3)

Cho dung dich duoc lam mat biang da lanh 3-[(3,5-dimetoxyphenyl)metylamino]-5-
morpholinopyrazin-2-carbonitril (22 mg, 0,142 mmol) trong THF khé (1 ml)
trichoroaxetylisoxyanat (1,5 dwong lugng) dugce thém ting giot. Hon hop phan tGng duoc
lam 4m dén nhiét do phong va tiép tuc khudy cho dén khi quan sat thiy su chuyén d6i hoan
toan ctia chit nén (TLC, 40% etyl axetat trong hexan). Hon hop dugc lam mat, metanol (1
ml) dugc thém vao tir tir va hdn hop thu duge duge khudy trong 30 phut. Dung méi dugce
loai bé dudi p sudt giam va phin can thu duge dugce pha loang véi dung dich 7,7 M NHj3 (2
ml) va khurfty qua dém & nhiét dd cao. Két tia rin mau tréng thu duogc duoc loc, rra béng
metanol lanh va 1am kho duéi 4p suét giam. (Hiéu suit 12%)

5-(3,5-dimetoxybenzyl)-8,9-dimetyl-3-(morpholin-4-yl)imidazo[ 1,2-c]pteridin-
6(5H)-on (budc 4)
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Dung dich 4-amino-1-[(3,5-dimetoxyphenyl)metyl]-7-morpholinopteridin-2-on (50
mg, 1 duong luong) trong DMA (0,5 mL) 3-bromobutan-2-on (26,7 pl. 2 duong lugng)
dugc thém vao. Hon hop dugce khudy dudi su chidu xa vi séng trong 75 phut & 150°C. Nude
dugc thém vao va nhil twong thu duge dugce chiét béng diclometan. Céc chiét hitu co két
hop dugc 1am kho dudi 4p suét giam va san phdm mong mudn dwoc tach ra qua TLC diéu
ché (hiéu suat 20%).

HPLC-MS [M+H]"=451,1

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,07 (s, 1H), 6,51 (d, 2H), 6,35 (d, 1H),
5,45 (s, 2H), 3,84 — 3,79 (m, 4H), 3,74 (s, 6H), 3,71 — 3,66 (m, 4H), 2,65 (s, 3H), 2,32 (s,
3H).

Vi du 87

6-(3,5-Dimetoxybenzyl)-8-(4-metoxypiperidin-1-yl)-3-metyl-2-(propan-2-
ylimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 87 nhu dugc minh hoa trong bang 2 duogc didu ché theo quy trinh dugc mo ta
cho vi du 70 nhung thé 3-bromobutan-2-on bing 2-bromo-4-metylpentan-3-on tai budc 3 va
oxetan-3-ylmetylamin bing 4-metoxypiperidin tai budc 4 (hidu suét 31%).

HPLC-MS [M+H]"= 506,2

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,33 (d, 1H), 6,84 (d, 1H), 6,45 — 6,34
(m, 3H), 5,36 (s, 2H), 3,76 (s, 6H), 3,53 — 3,41 (m, 3H), 3,39 (s, 3H), 3,18 — 3,04 (m, 3H),
2,72 (s, 3H), 1,94 (t, 2H), 1,76 — 1,64 (m, 2H), 1,39 (d, 6H).

Vidu 88

6-(3,5-Dimetoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 88 nhu dugc minh hoa trong bang 2 duge didu ché theo quy trinh dugc mé ta
cho vi du 70 nhung thé 3-bromobutan-2-on bing 2-bromo-4-metyl-pentan-3-on tai budce 3
va oxetan-3-ylmetylamin bing 3-(metoxymetyl)azetidin tai budc 4 (hidu suét 16 %).

HPLC-MS [M+H]"=4922

'H NMR (400 MHz, CLOROFOM-d) & ppm 7,84 (d, 1H), 6,38 (s, 3H), 6,30 (d, 1H),
5,32 (s, 2H), 3,99 (t, 2H), 3,85 — 3,66 (m, 8H), 3,60 (d, 2H), 3,41 (s, 3H), 3,13 — 2,97 (m,
2H), 2,70 (s, 3H), 1,39 (d, 6H).

Vidu 89
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6-(4-Metoxybenzyl)-3-metyl-8-(morpholin-4-yl)-2-(propan-2-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 89 nhu dugc minh hoa trong bang 2 dugc diéu ché theo quy trinh dugc mo ta
cho vi du 73 nhung thé 1-(bromometyl)-4-clobenzen bing 1-(bromometyl)-4-metoxybenzen
tai bude 1, 1-clo-4-metyl-pentan-2-on bing 2-bromo-4-metylpentan-3-on tai budc 2 va 2-
oxa-6-azaspiro[3.3]heptan bing morpholin tai budc 4 (hidu suit 21 %).

UPLC-MS [M+H]" = 448,32

'H NMR (400 MHz, CLOROFOM-d) § ppm 8,35 (br d, 1 H) 7,17 — 7,25 (m, 2 H)
6,87 — 6,98 (m, 2 H) 6,82 (d, 1 H) 5,39 (s, 2 H) 3,83 — 3,94 (m, 4 H) 3,81 (s, 3 H) 3,20 (dd,
4 H)3,10-3,17 (m, 1 H) 2,74 (s, 3 H) 1,42 (d, 6 H).
Vidu 90

6-(4-Clobenzyl)-3-metyl-8-(morpholin-4-y1)-2-(propan-2-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 90 nhu duge minh hoa trong bang 2 duge diéu ché theo quy trinh duge mé ta
cho vi du 73 nhung thé 1-clo-4-metyl-pentan-2-on bing 2-bromo-4-metyl-pentan-3-on tai
budc 2 va 2-oxa-6-azaspiro[3.3]heptan bing morpholin tai budc 4 (hiéu suét 49,6%).

HPLC-MS [M+H]" =452,5

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,32 (d, 1H), 7,33 (d, 2H), 7,21 (d, 2H),
6,69 (d, 1H), 5,39 (s, 2H), 3,90 — 3,81 (m, 4H), 3,22 — 3,13 (m, 4H), 3,13 — 3,02 (m, 1H),
2,71 (s, 3H), 1,39 (d, 6H).
Vidu91

6-(4-Clobenzyl)-3-metyl-8-(2-oxa-6-azaspiro[3.3 heptan-6-yl)-2-(propan-2-
yDimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 91 nhu duge minh hoa trong bang 2 duge didu ché theo quy trinh duge mo ta
cho vi du 73 nhung thé 1-clo-4-metylpentan-2-on bing 2-bromo-4-metylpentan-3-on tai
buéc 2 (hidu suit 24 %).

HPLC-MS [M+H]"= 464,5

'HNMR (400 MHz, CLOROFOM-d) & ppm 7,85 (d, 1H), 7,35 (d, 2H), 7,21 (d, 2H),
6,22 (d, 1H), 5,38 (s, 2H), 4,86 (s, 4H), 4,09 (s, 4H), 3,10 (m, 1H), 2,70 (s, 3H), 1,39 (d,
6H).
Vidu 92
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6-(4-Metoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 92 nhu duge minh hoa trong bang 2 dwgc diéu ché theo quy trinh duge md ta
cho vi du 73 nhung thé 1-clo-4-metylpentan-2-on bing 2-bromo-4-metylpentan-3-on tai
bude 2 va 2-oxa-6-azaspiro[3.3]heptan bing 3-(metoxymetyl)azetidin tai budc 4 (hiéu suht
5 %)

UPLC-MS [M+H]" = 462,27

"H NMR (400 MHz, CLOROFOM-d) & ppm 7,85 (d, 1 H) 7,21 (d, 2 H) 6,79 — 7,00
(m, 2 H) 6,26 — 6,42 (m, 1 H) 5,34 (s, 2 H) 4,00 (t, 2 H) 3,80 (s, 3 H) 3,69 — 3,78 (m, 2 H)
3,61(d,2H) 3,41 (s,3 H) 2,95 3,20 (m, 2 H) 2,72 (s, 3 H) 1,40 (d, 6 H)
Vidu93

6-(4-Metoxybenzyl)-3-metyl-8-(2-oxa-6-azaspiro[ 3.3 heptan-6-yl)-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 93 nhu dugc minh hoa trong bang 2 duoc didu ché theo quy trinh dugce moé ta
cho vi du 73 nhung thé 1-(bromometyl)-4-clobenzen bang 1-(bromometyl)-4-metoxybenzen
tai bude 1 va 1-clo-4-metylpentan-2-on bang 2-bromo-4-metylpentan-3-on tai budc 2 (hiéu
sudt 45 %).

UPLC-MS [M+H]" = 460,38

"HNMR (400 MHz, DMSO-ds) & ppm 7,76 (d, 1 H) 7,25 — 7,38 (m, 2 H) 6,86 — 6,94
(m, 2 H) 6,62 (d, 1 H) 5,36 (s, 2 H) 4,72 (s, 4 H) 4,11 (s, 4 H) 3,72 (s, 3 H) 3,05 (spt, 1 H)
2,78 (s, 1 H) 2,61 (s, 3 H) 1,24 (d, 5 H)
Vi du 94

6-(4-Clobenzyl)-8-[(4-hydroxypiperidin-1-yl)carbonyl]-3-metyl-2-(propan-2-
yDimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on

Vi du 94 nhu dugc minh hoa trong bang 2 duge didu ché theo quy trinh duoc mé ta
cho vi du 73 cho dén budc 2 nhung thé 1-clo-4-metylpentan-2-on bing 2-bromo-4-
metylpentan-3-on. Budce 4 dugce thuc hién nhu mo ta bén dudi:

6-(4-Clobenzyl)-8-[(4-hydroxypiperidin-1-yl)carbonyl]-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on (budc 4)

Phén tng duge thuc hién trong binh hai budng. 8-bromo-6-(4-clobenzyl)-3-metyl-2-
(propan-2-yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on (50 mg, 0,112 mmol),
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piperidin-4-ol (13,6 mg, 0,135 mmol), Xantphos (3,2 mg, 0,006 mmol) va xesi carbonat
(109,6 mg, 0,337 mmol) duge dwa vio budng A va duge pha lodng véi toluen (1 ml) trong
mdi truong agon. Metansulfonyl clorua (77 mg, 0,673 mmol) va axit fomic (31 mg, 0,673
mmol) dwgc dit trong budng B va pha lodng véi toluen (0,6 ml) trong mdi trudng agon.
Binh duogc hut chan khéng va d6 diy lai bing 3 vong agon. Paladi axetat (1,3 mg, 0,006
mmol) dugc thém vao buéng A va binh da duogc bit kin. Dung dich TEA (136 mg, 1,346
mmol) trong toluen duge bom vio budng B. Phan émg manh din ra. Hon hop duoc khudy &
nhiét do phong trong 2 phit va sau d6 dun néng & 100°C qua dém. San pham mong mudn
da duge tich ra qua pTLC (5 % Metanol/diclometan). (Hiéu suét 39,7 %).

HPLC-MS [M+H]"= 494,8

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,60 (d, 1H), 7,50 (d, 1H), 7,35 — 7,29
(m, 2H), 7,19 (d, 2H), 5,44 (s, 2H), 4,20 — 3,89 (m, 3H), 3,55 — 3,38 (m, 2H), 3,18 — 3,02
(m, 2H), 2,74 (s, 3H), 1,80 — 1,55 (m, 4H), 1,38 (d, 6H).

Vidu95

6-(4-Clobenzyl)-N-(2-hydroxyetyl)-3-metyl-5-ox0-2-(propan-2-yl)-5,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-8-carboxamit.

Vi du 95 nhu duge minh hoa trong bang 2 dwge didu ché theo quy trinh duoc mé ta
cho vi du 94 nhung thé piperidin-4-ol bang 2-aminoetanol tai budc 4. (Hidu sudt 13%)

HPLC-MS [M+H]"= 454,7

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,86 (s, 1H), 8,12 (s, 1H), 7,32 (d, 2H),
7,25 (d, 2H), 5,45 (s, 2H), 3,86 (s, 2H), 3,66 (s, 2H), 3,20 — 3,04 (m, 1H), 2,76 (s, 3H), 1,35
(d, 6H).

Vidu 96
3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

Metyl 5-bromo-3-[(4-metoxyphenyl)metylamino]pyridin-2-carboxylat (buéc 1)

Cho dung dich metyl 3-flo-5-bromopyridin-2-carboxylat (3,0 g, 12,82 mmol) va (4-
metoxyphenyl)metanamin (2,286 g, 2,17 mL, 16,66 mmol) trong 60 ml axetonitril,
etyldiisopropylamin (3,313 g, 4,39 mL, 25,64 mmol) dugc thém vao va hon hop duoc khudy
héi lwu trong 4 gid. Sau khi 1am mét dén nhiét do phong, axetonitril dugc loai bo trong chin
khong. San pham thé dwogc hoa tan trong etyl axetat. Dung dich hitu co duoc rira bang nude
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va nude mudi, 1am khod béng NazSOs4, dugce loc va lam bay hoi dén kho. 4,33 g metyl 5-
bromo-3-[(4-metoxyphenyl)metylamino]pyridin-2-carboxylat 12 bot tring dd dugc thu gom
va sir dung trong bude tiép theo ma khong cin 1am sach thém.
7-Bromo-1-[(4-metoxyphenyl)metyl|pyrido[3,2-d]pyrimidin-2,4-dion (budc 2)
Cho dung dich duoc khudy metyl 5-bromo-3-[(4-metoxyphenyl)metylamino]pyridin-
2- carboxylat trong 35 ml DCM, 2,2,2-tricloaxetyl isoxyanat (7,12 mmol, 0,85 ml, 1,34 g)
duoc thém vio. Phan tng duoc khudy & nhiét d6 phong trong 18 gid. Sau d6, dung moi
dugc lam bay hoi va natri metoxit (11,8 g, 12,4 ml, 54,4 mmol) dugc thém vao. Huyén phu
duge dun néng & 60°C trong 1 gid. Sau khi lam mat dén nhiét &6 phong, hdn hop dugc thém
nudc va axit axetic bang cho dén khi hoa tan hoan toan (pH = 4-5). Lép nude duoe chiét
bang diclometan (3 14n) va cic pha hitu co da duge 1am kho bing Na,SOs, duge loc va lam
bay hoi. 1,96 g 7-bromo-1-[(4-metoxyphenyl)metyl]pyrido[3,2- d]pyrimidin-2,4-dion dugc
thu gom va str dung trong budce tiép theo ma khong can 1am sach thém.
7-Bromo-4-clo-1-[(4-metoxyphenyl)metyl]pyrido[3,2-d|pyrimidin-2-on (buéc 3)
Trong moi truong nito, dung dich 7-bromo-1-[(4-metoxyphenyl)metyl]pyrido[3,2-
d]pyrimidin-2,4-dion (0,475 g, 1,311 mmol) va diisopropyletylamin (0,508 g, 0,673 mL,
3,93 mmol) trong POCl; (16,090 g, 9,63 mL,104,9 mmol) dugc khuéy & 50°C trong 3 gio.
Sau khi 1am mat xudng nhiét o phong, dung méi duge loai bd va phén cin duge pha lodng
v6i 1,4-dioxan va hdn hop dugc lam bay hoi (3 lan). 500 mg 7-bromo-4-clo-1-[(4-
metoxyphenyl)metyl]pyrido[3,2-d]pyrimidin-2-on 14 loai dAu thé mau den dugc thu gom va
sir dung trong buée tiép theo ma khong cin lam sach thém.
8-Bromo-3-tert-butyl-6-(4-metoxybenzyl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on (budc 4)
Dung dich 7-bromo-4-clo-1-[(4-metoxyphenyl)metyl]pyrido[3,2-d]pyrimidin-2-on
(2,89 g, 7,593 mmol) va 2,2-dimetylpropanidrazit (1,764 g, 15,19 mmol) trong 40 ml 1,4-
dioxan dugc khudy & 90°C trong 2 gid. Sau d6, nude va etyl axetat dugce thém vao. Hai pha
duoc téch ra, 16p hitu co duge lam kho bing NapSO4, duoc loc va 1am bay hoi dén khd. San
phém thé da dugc lam sach béng thiét bi Biotage Isolera One, hop SNAPS0, sir dung
gradien tir ete diu mo:etyl axetat = 1:1 dén ete diu mo:etyl axetat = 1:9. 1,1 g san phdm
mong mudn thu gom dugc 1a bdt mau vang nhat.
3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-¢][ 1,2,4]triazolo[4,3-
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c]pyrimidin-5(6H)-on (budc 5)

Trong lo vi séng, dung dich 8-bromo-3-tert-butyl-6-(4-metoxybenzyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on (155 mg, 0,35 mmol) va morpholin (45,80 mg,
45,8 pl, 0,5257 mmol,) trong 1,4-dioxan (2 ml) d4 dwoc lam sach béng nito; sau 5 phtt
paladi(II) axetat (15,73 mg, 0,07 mmol), xantphos (81,11 mg, 0,140 mmol,) va xesi carbonat
(228,4 mg, 0,70 mmol) dugc thém vao va hdn hop duge dun néng trong bé cat & 80°C trong
4 git. Sau khi lam mét dén nhiét d6 phong, nude va etyl axetat da duoc thém vao, hai pha
16ng duoc tach ra va 16p nuée duge chiét bing etyl axetat (2x). Cac pha hitu co két hop
duoc lam kho béng NaxSOs, duge loc va lam bay hoi. Phan cin thé duoc 1am sach b%lng
thiét bi Biotage Isolera One, loai hop SNAP25, sir dung gradien tir etyl axetat 100% dén etyl
axetat:metanol 9:1. Cac phan doan thu gom duoc tiép tuc 1am sach bing sic ky cot pha dao
rira gidi voi gradien tr dung dich dém amoni bicacbonat:axetonitril 8:2 dén 1:1. 15 mg 3-
tert-butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on thu dwgc 14 bét tring.

UPLC-MS [M+H]" = 449,26

'H NMR (400 MHz, DMSO-d6) & ppm 8,38 (d, 1 H), 7,34 (m, 2 H), 7,08 (d, 1 H),
6,90 (m, 2H), 5,45 (s, 2 H), 3,73 — 3,79 (m, 4 H), 3,72 (s, 3 H), 3,31 — 3,34 (m, 4 H), 1,58 (s,
9 H).

Vi du 96 — Quy trinh thay thé

3-[(4-Metoxyphenyl)metylamino]-5-morpholinopyridin-2-carboxamit (budc 1)

Cho dung dich duge lam mét bang da lanh 3-[(4-metoxyphenyl)metylamino]-5-
morpholino-pyridin-2-carbonitril (vi du 1, bude 2, 46,24 mmol, 15 g) trong DMSO (400
mL) IM dung dich natri hydroxit (27,74 mL) dugc thém vao sau d6 1a hydrogen peroxit
(30-35%) (55,49 mmol, 5,67 mL) va hdn hop duge khuéy & nhiét do phong trong 3 gio. Sau
d6, nudc va EtOAc duge thém vao, hai pha dd duoc tich ra, 16p nude duogc chiét béng
EtOAc va cac 16p hitu co két hop duoc 1am kho bing NaySOs, duoe loc va lam bay hoi dén
kho. San phim tho duge két tinh tir axetonitril thu duoc 3-[(4-metoxyphenyl)metylamino]-
5-morpholinopyridin-2-carboxamit (12 g) duge tach ra 14 chat rin mau nau. Hiéu suit: 75%.

1-[(4-Metoxyphenyl)metyl]-7-morpholinopyrido[3,2-d]pyrimidin-2,4-dion (buéc 2)

Dung dich 3-[(4-metoxyphenyl)metylamino]-5-morpholinopyridin-2-carboxamit (7,6
mmol, 2,6 g) trong THF khan (30 mL) trong méi trudng nito, natri hydrit (7,6 mmol, 0,30 g)
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duoc thém vao va dung dich phan tng duoc khudy & nhiét do phong trong 15 phut. Sau do,
hén hop duge lam mat & 0-4°C va etyl clorofomat (38 mmol, 3,6 mL) duoc thém tung giot.
Hbn hop phan @ng dugce dun néng hdi luu trong 9 gid. H3n hop duoc 1am mét dén 0°C va
60% natri hydrit (1,5 g) dugc thém vao, phan tmg duoc dun néng hdi luu thém trong 6 gid.
Hoén hop duoc lam mat dén 0-4°C, nuée duge thém vao tur tr va do pH duoc didu chinh
xung quanh 8-9. Két tia dugc loc dé& cho 1-[(4-metoxyphenyl)metyl]-7-morpholino-
pyrido[3,2-d]pyrimidin-2,4-dion (4,89 mmol, 1,8 g) duoc st dung cho buée tiép theo ma
khong can 1am sach thém. Hiéu suit: 64%.

Diéu ché thay thé: 1-[(4-Metoxyphenyl)metyl]-7-morpholinopyrido[3,2-d]pyrimidin-
2,4-dion (budc 2)

Chit trung gian nay duoc didu ché Iwa chon tur 7-bromo-1-[(4-
metoxyphenyl)metyl|pyrido[3,2-d]pyrimidin-2,4-dion (budc 3 ctia vi du 96 quy trinh chinh)
bang phan (mg Buchwald v6i morpholin nhu dwoc mé ta trong bude 5 cia quy trinh chinh.

4-Clo-1-[(4-4-metoxyphenyl)metyl]-7-morpholino-pyrido[3,2-d]pyrimidin-2-on
(budce 3)

Cho huyén phu cua 1-[(4- metoxyphenyl)metyl]-7-morpholinopyrido[3,2-
d]pyrimidin-2,4-dion (2,24 mmol, 834 mg) trong etyldiisopropylamin (1,15 mL), POCI;3 (10
mL) dugc thém vao va hon hop thu dwge duge khudy & 50° C trong 20 phit va duge 1am
mét dén nhiét do phong. Chét 1ong duoc lam bay hoi, rira bing dioxan va bay hoi dé thu
dugc 4-clo-1-[(4-4-metoxyphenyl)metyl]-7-morpholino-pyrido[3,2-d]pyrimidin-2-on dugc
st dung cho budc tiép theo ma kh(”)ng can 1am sach thém.

3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-¢][ 1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on (budc 4)

Cho  dung dich  4-clo-1-[(4-metoxyphenyl)metyl]-7-morpholino-pyrido[3,2-
d]pyrimidin-2-on (0,87 g, 2,224 mmol) trong dioxan (15 mL) 2-metylpropanhydrazit
(0,4543 g, 4,448 mmol) dugc thém vao va hon hop phan tng dugc khuéy 4 gid & 80°C,
duoc 1lam mat dén nhiét do phong, dugc dd vao nudce va chiét béng EtOAc. Pha hitu co dugce
rtra sach bang nudc, 1am khé bang Na;SO4 va dung méi duge 1am bay hoi dén khé dé tao ra
san pham tho di duge lam sach thong qua séc ky nhanh tw dong rira giai véi EtOAc - MeOH
gradien tir 10:0 to 8:2 dé thu duoc 97, mg 335. Hidu suit 34 %.

UPLC-MS [M+H]*= 449,05
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Cac vi du 97-100, 102-105, 108 duoc didu ché theo quy trinh duwgc bao cdo & trén
diy d6i véi Vi du 96 — quy trinh thay thé bit dau tur 1-[(4-metoxyphenyl)metyl]-7-
morpholinopyrido[3,2-d]pyrimidin-2,4-dion hodc tur 1-[(4-clophenyl)metyl]-7-
morpholinopyrido[3,2-d]pyrimidin-2,4-dion (dwgc diéu ché tuwong tw) va st dung hydrazit
thich hop (mua tr cic nha cung cip c¢6 sin hoic tdng hop bing phuong phép duoc boc 10
bdi tai liéu) & budce 4 thay cho pivaloyl hydrazit.

Vidu 97

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Twr 2-metylpropanhydrazit.

HPLC -MS [M+H]"= 507,10

'HNMR (300 MHz, CLOROFOM-d) § ppm 8,37 (d, 1H), 7,22 (d, 2H), 6,91 (d, 2H),
6,83 (d, 1H), 5,38 (s, 2H), 4,10 — 4,00 (m, 1H), 3,88 (dd, 4H), 3,82 (s, 3H), 3,29 — 3,19 (m,
4H), 1,56 — 1,52 (m, 6H).

Vidu 98

6-(4-Metoxybenzyl)-8-(morpholin-4-y1)-3-[(tetrahydro-2H-pyran-4-
yloxy)metyl]pyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Tt 2-(tetrahydro-2H-pyran-4-yloxy)axetohydrazit.

HPLC -MS [M+H]*= 507,36

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,38 (d, 1H), 7,23 (d, 2H), 6,95 — 6,88
(m, 2H), 6,85 (d, 1H), 5,40 (s, 2H), 5,23 (s, 2H), 3,98 (dt, 2H), 3,96 — 3,82 (m, 5H), 3,82 (s
3H), 3,56 — 3,41 (m, 2H), 3,26 (dd, 4H), 2,06 — 1,93 (m, 2H), 1,79 — 1,64 (m, 2H).

Vidu 99
6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-

>

c]pyrimidin-5(6H)-on

T 2-metylpropanhydrazit.

HPLC —-MS [M+H]"= 439,05

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,36 (d, 1H), 7,40 — 7,31 (m, 2H), 7,20
(d, 2H), 6,68 (d, 1H), 5,39 (s, 2H), 3,99 (m, 1H), 3,90 — 3,79 (m, 4H), 3,26 — 3,14 (m, 4H),
1,53 (d, 6H).
Vidu 100
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6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-(pyridin-3-ylmetyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Tt 3-pyridylaxetohydrazit.

HPLC —MS [M+H]" = 488,02
Vidu 102

6-(4-Clobenzyl)-3-(1-metylxyclopropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Tur 1-metylxyclopropancarbohydrazit.

HPLC -MS [M+H]*= 451,07

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,35 (d, 1H), 7,39 — 7,32 (m, 2H), 7,23
- 7,17 (m, 2H), 6,68 (d, 1H), 5,41 (s, 2H), 3,91 — 3,81 (m, 4H), 3,25 — 3,16 (m, 4H), 1,38 —
1,25 (m, 5SH), 0,98 — 0,91 (m, 2H).
Vidu 103

2-[6-(4-Clobenzyl)-8-(morpholin-4-yl)-5-ox0-5,6-dihydropyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-3-y1]-N-(propan-2-yl)axetamit

Tt 3-hydrazinyl-3-oxo-N-(propan-2-yl)propanamit.

HPLC —-MS [M+H]*= 496,1

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,39 — 8,35 (m, 1H), 7,35 (d, 2H), 7,20
(d, 2H), 6,69 (d, 1H), 6,30 (brs, 1H), 5,37 (s, 2H), 4,35 (s, 2H), 4,15 — 4,06 (m, 1H), 3,86 (t,
4H), 3,23 (t, 4H), 1,17 (d, 6H).
Vidu 104

6-(4-Metoxybenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Tur 3-metylbutanhydrazit.

HPLC -MS [M+H]"= 449,26
Vidu 105

6-(4-Clobenzyl)-3-[(2-hydroxypyridin-3-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

T 3-(2-hydroxypyridyl)axetohydrazit.

HPLC -MS [M+H]"= 504,00

'H NMR (300 MHz, CLOROFOM-d) § ppm 12,00 (br, 1H), 8,38 (d, 1H), 7,46 (d, J
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= 6,6 Hz, 1H), 7,37 — 7,28 (m, 3H), 7,26 — 7,20 (m, 2H), 6,74 (d, 1H), 6,20 (t, 1H), 5,50 (s,
2H), 4,26 (s, 2H), 3,88 — 3,82 (m, 4H), 3,28 — 3,21 (m, 4H).
Vidu 108

6-(4-Clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Tt 3-metylbutanhydrazit.

HPLC —MS [M+H]"= 453,87
Vidu 101

6-(3,5-Dimetoxybenzyl)-3-metyl-8-(morpholin-4-yl)pyrido[2,3-¢][ 1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

Puoc diéu ché nhu mé ta cho quy trinh chudn ctia vi du 96 sur dung 3,5-
dimetoxyphenylmetanamin thay cho (4-metoxyphenyl)metanamin tai budc 1 va
axetohydrazit thay cho 2,2-dimetylpropanhydrazit tai budc 4.

HPLC -MS [M+H]*= [M+H]"=437,28

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,37 (d, 1H), 6,88 (d, 1H), 6,41 (d, 2H),
6,37 (t, 1H), 5,46 (s, 2H), 3,90 — 3,81 (m, 4H), 3,74 (s, 6H), 3,31 — 3,21 (m, 4H), 2,65 (s,
3H).
Vidu 106

6-(4-Clobenzyl)-3-[(2-metylpyridin-3-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Cho dung dich 4-clo-1-[(4-clophenyl)metyl]-7-morpholinopyrido[3,2-d]pyrimidin-2-
on duge didu ché nhu duge mé ta trén day cho chat twong tu (0,608 mmol, 237 mg) trong
dioxan (5 mL) 2-(2-metyl-3-pyridyl)axetohydrazit (0,67 mmol, 88 mg) dugc thém vao va
hén hop phéan ting duge khudy & nhiét d6 phong trong 1 gidy, dd vao trong nude va dugce
chiét bing EtOAc. Pha hitu co duoc rira bing nuée, lam kho bang Na;SO4 va dung moéi
dugc 1am bay hoi dén kho. Phan cin dugce hoa tan trong THF (5mL) va thudc thr (0,217 g,
1,5 duong luong) dugc thém vao va hén hop phan ting duoc khuiy ¢ nhiét d6 phong qua
dém, d6 vao nudc va chiét bing EtOAc. Pha hitu co duoc ria bang nuée, 1am khé bing
Na;SO4 va dung mdi duge 1am bay hoi dén khé dé tao ra san phdm thd. San phdm thd dugc
lam sach thong qua sic ky nhanh tw dong (Biotage-Isolera Dalton), rira giai véi gradien
EtOAc - MeOH tir 10:0 dén 8:2 va bang Hop SNAP30-C18, rira giai v6i gradien H,0 -
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ACN tr 82 dén 2:8 dé thu dugc 6-(4-clobenzyl)-3-[(2-metylpyridin-3-yl)metyl]-8-
(morpholin-4-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on, mg 41. Hiéu suit 14
%.

HPLC -MS [M+H]"= 502,10

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,40 (dd, 1H), 8,36 (d, 1H), 7,47 (d,
1H), 7,39 — 7,31 (m, 2H), 7,14 (d, 2H), 7,06 (dd, 1H), 6,66 (d, 1H), 5,33 (s, 2H), 4,74 (s,
2H), 3,85 (dd, 4H), 3,21 (dd, 4H), 2,71 (s, 3H).

Bing quy trinh twong tu duoc mé ta trong vi du 106, cac vi du 107, 109, 110 sau day
duge diéu ché dé thé hydrazit thich hop cho 2-(2-metyl-3-pyridyl)axctohydrazit.
Vidu 107

6-(4-clobenzyl)-3-(1-etyl-1H-pyrazol-5-yl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Tu 2-etylpyrazol-3-carbohydrazit.

HPLC -MS [M+H]"= 491,10

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,38 (d, 1H), 7,53 (d, 1H), 7,37 — 7,29
(m, 2H), 7,20 (d, 2H), 6,92 (d, 1H), 6,69 (d, 1H), 5,40 (s, 2H), 4,32 (q, 2H), 3,91 — 3,80 (m,
4H), 3,25 - 3,19 (m, 4H), 1,57 (t, 3H).
Vidu 109

6-(4-Clobenzyl)-3-(1-etyl-1H-pyrazol-3-yl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on
Tur 1-etylpyrazol-3-carbohydrazit.

HPLC -MS [M+H]"= 491,12
Vidu 110

6-(4-Clobenzyl)-3-(3,5-dimetyl-1,2-oxazol-4-yl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Tu 3,5-dimetylisoxazol-4-carbohydrazit.

HPLC -MS [M+H]"= 492,05
Vidulll

3-tert-Butyl-6-(4-clobenzyl)-8-(morpholin-4-yl)pyrido[2,3-d][1,2,4]triazolo[4,3-
b]pyridazin

5-Bromo-2-isopropoxycarbonylpyridin-3-axit carboxylic (bugcl)
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Huyén phu ctia 3-bromofuro[3,4-b]pyridin-5,7-dion (15,2 g, 66,67 mmol) trong 150
ml isopropanol dugc khudy & nhiét d6 phong qua dém. Thu duoc dung dich mau niu trong.
Dung méi dugc loai bé dén kho va san pham thé duoc 1am sach bang séc ky cot rira giai voi
diclometan:metanol= 10:1. Thu dugc 13,7 g hop chét mong mubn & vi du nay (hiéu suét: 71
%).

Isopropyl 5-bromo-3-[2-(4-clophenyl)-3-metoxy-3-oxo-propanoyl]|pyridin-2-
carboxylat (budc 2)

Thém vao dung dich 5-bromo-2-isopropoxycarbonylpyridin-3-axit carboxylic (1 g,
3,5 mmol) trong DMF khan (10 ml) carbodiimidazol (732 mg, 4,5 mmol) va hdn hop phan
tng duge khudy qua dém & 50°C. Sau khi lam mét dén nhiét d6 phong, metyl 2-(4-
clophenyl)axetat (628 mg, 3,8 mmol) dugc thém véo, hdn hop dugc lam mat dén -40°C va
NaH (487 mg, 4,5 mmol, 60% huyén pht diu) duoc thém vao bdn phin. Hén hop phan tng
duoc khudy trong 1 gior & -25°C, trong 1 gid' & 0°C va trong 2 gidr & nhiét do phong cho dén
khi phén tng hoan thanh. Hon hop duwge dip tit bing 75 ml nuée va trung hoa bing HCI
2M. Cac 16p nuée dugce chiét bing etyl axetat (3 x 200 ml). Pha hitu co dugc ria bang nudce
va nuéc mudi, 1am khoé bing NaxSOs, loc va ¢ dic trong chan khong. Thu dugc 2 g san
phidm mong mudn (hiéu suit 66 %).

5-Bromo-3-[2-(4-clophenyl)axetyl]|pyridin-2-axit carboxylic (buéce 3)

Thém vao dung dich isopropyl 5-bromo-3-[2-(4-clophenyl)-3-metoxy-3-oxo-
propanoyl]pyridin-2-carboxylat (1,5 g, 3,45 mmol) trong dioxan (75 ml) 6 M HCI (8 ml) va
hén hop dugce khudy & 80°C trong 2 ngay. Hon hop dugc ¢b dic trong chan khong va dugce
trung hoa bang natri axetat. Pha nuée duogc chiét bang etyl axetat (3 x 100 ml), c4c 16p hitu
co duge 1am kho bing MgSO4 dugc loc va lam bay hoi dén kho trong chén khong. Thu
duge 906 mg hop chit mong mudn & vi du nay (hidu suit 74 %).

3-Bromo-5-[(4-clophenyl)metyl]-7H-pyrido[2,3-d]pyridazin-8-on (budc 4)

Thém vao dung dich 5-bromo-3-[2-(4-clophenyl)axetyl]pyridin-2-axit carboxylic
(906 mg, 2,7 mmol) trong 20 ml etanol, hydrazin monohydrat (203 mg, 4,1 mmol). Hén hop
duge khudy & 60°C trong 24 gid. Etanol dugce 1am bay hoi va sin pham thé duge pha loéing
v6i nude va chiét bang etyl axetat (3 x 100 ml). Cac 16p hitu co duoc rira bang nude mudi
va lam kho bang MgSOs khan, dugc loc va lam bay hoi dén khé. San phdm thd dugc lam
sach bang séc ky cot gel silic oxit rira giai vdi etyl axetat/ gradien hexan bt dau tir 0:100 dén
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100: 0. Thu duge 350mg san phadm mong mudn (hiéu suit 37%).
3-Bromo-8-clo-5-[(4-clophenyl)metyl]pyrido[2,3-d]pyridazin (buédc 5)
3-Bromo-5-[(4-clophenyl)metyl]-7H-pyrido[2,3-d]|pyridazin-8-on (760 mg, 2,17

mmol) va etyldiisopropylamin (840,5 mg, 1,11 ml, 6,50 mmol) dugc dat trong binh khd véi

POCl; (26,590 g, 15,9 ml, 173,4 mmol). Hon hop duogc khuéy ¢ 50°C trong 3 gid. Sau khi

lam mat dén nhiét d6 phong, dung méi duoc loai bo va phan cin dugc pha lodng véi 1,4-

dioxan va hdn hgp duoc lam bay hoi (13p lai ba 1an). Thu duge 2,5 g san phdm mong mudn

1a diu sdm mau va dwgc sir dung trong bude tiép theo ma khong cin 1am sach thém.
8-Bromo-3-tert-butyl-6-(4-clobenzyl)pyrido[2,3-d][1,2,4]triazolo[4,3-b]pyridazin

(budce 6) (Vidu 112)

Dung dich 3-bromo-8-clo-5-[(4-clophenyl)metyl]pyrido[2,3-d]pyridazin (760 mg,
2,06 mmol) va 2,2-dimetylpropanhydrazit (717,7 mg, 6,18mmol) trong 1,4-dioxan (20 ml)
duoce khudy & 60°C trong 2 gid, sau d6 & nhiét dd phong qua dém. Dung mdi duge loai bd
trong chan khéng, nudc va etyl axetat dugc thém vao. Lép hitu co duoc tach ra, lam kho
bang Na;SO4 khan, duge loc va lam bay hoi dén khd. San phdm thé thu duge da duogc lam
sach bang thiét b Biotage Isolera One, loai hop SNAPS0, rira giai v4i gradien tir ete du
mo:etyl axetat 1:1 dén etyl Axetat 100 %. 560 mg hop chit ctia vi du 136 dwoc thu gom la
b6t mau cam (Hiéu sudt: 63 %)

UPLC-MS [M+H]" = 430,16-432,23

'H NMR (400 MHz, DMSO-dg) 8 ppm 9,29 (d, 1 H) 8,98 (d, 1 H) 7,42 (s, 4 H) 4,65
(s,2H) 1,43 (s, 9 H)

3-tert-Butyl-6-(4-clobenzyl)-8-(morpholin-4-yl)pyrido[2,3-d][1,2,4]triazolo[4,3-

b]pyridazine (budc 7)

Trong lo vi séng, dung dich 8-bromo-3-tert-butyl-6-(4-clobenzyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin (50 mg, 0,116 mmol) va morpholin (15,17 mg, 0,17 mmol)
trong 1,4-dioxan (2 ml) dugc lam sach bang Ny; sau 5 phat paladi(Il) axetat (5,212 mg,
0,023 mmol), xantphos (26,87 mg, 0,0464 mmol) va xesi carbonat (75,65 mg, 0,232 mmol)
duge thém vao va hdn hop duge dun néng trong bé cat & 80°C trong 2 gio. Sau do, nude va
etyl axetat dugc thém vao, hai pha 16ng dugc tich ra va 16p nude dugce chiét bing etyl axetat
(2 x 25 ml). Pha hitu co duge lam kho bang NaxSOq khan, duge loc va lam bay hoi dén kh.
Phin cin thd duge lam sach bé“mg thiét bi Biotage Isolera One, loai hop SNAP10, sir dung
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gradien tir etyl axetat - metanol 100:0 dén etyl axetat - metanol 80:20. C4c phin dugc thu
gom tao ra 24 mg san phadm mong mudn 14 bot mau vang duge lam sach mot lan nita trén
sic ky cot pha dao st gradien dung dung dich dém NH;HCOs - MeCN bét dau tir 7:3 dén
dung dich dém NH4HCO;3; -MeCN 3:7. 11 mg hgp chét cua vi du 137 duge thu gom la bot
mau vang. (Hiéu sudt: 21%).

UPLC-MS [M+H]" = 437,28

"HNMR (400 MHz, CLOROFOM-d) § ppm 8,88 (d, 1 H), 7,32 — 7,39 (m, 3 H), 7,23
(d,2H), 4,46 (s, 2 H), 3,89 — 3,98 (m, 4 H), 3,27 — 3,36 (m, 4 H), 1,62 (s, 9 H).

Céc vi dy 113-115, 117, 137 (bang 3) duoc diéu ché theo quy trinh duoc mé ta cho vi
du 111 nhung thé metyl 2-(4-clophenyl)axetat bing metyl 2-(4-metylphenyl)axetat tai budce
2 va thé 2,2-dimetylpropanhydrazit bang 2-xyclohexylaxetohydrazit hogc axetohydrazit
hoic 2-metylpropanhydrazit (tong hop theo phuwong phap dugc boc 16 béi tai lidu hoic mua
tir cdc nha cung cép c6 sin) & budc 6. Morpholin dwgc thé bang amin thich hop (mua tir cac
nha cung cip c6 sin) & bude 7.

Vidu 113

N-(2-Metoxyetyl)-3-metyl-6-(4-metylbenzyl)pyrido[2,3-d][1,2,4]triazolo[4,3-
b]pyridazin-8-amin

Chét rdn mau vang. Hiéu suit: 8 %.

UPLC-MS [M+H]" = 440,28

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,73 — 8,57 (m, 1H), 7,21 — 7,03 (m,
5H), 4,42 (s, 2H), 3,59 (t, 2H), 3,38 (d, 3H), 3,28 (t, 2H), 2,84 (s, 3H), 2,31 (s, 3H).

Vidu 114

3-Metyl-6-(4-metylbenzyl)-N-(oxetan-3-ylmetyl)pyrido[2,3-d][1,2,4]triazolo[4,3-
b]pyridazin-8-amin

Hiéu suit: 10 %.

UPLC-MS [M+H]" = 375,25

'H NMR (400 MHz, Metanol-d4) § ppm 8,52 (d, 1H), 7,46 — 6,85 (m, SH), 4,79 (dd,
2H), 4,53 (s, 2H), 4,42 (t, 2H), 3,45 (d, 2H), 3,13 (m, 1H), 2,81 (s, 3H), 2,33 (s, 3H).

Vidu 115

6-(4-Metylbenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)pyrido[2,3-

d][1,2,4]triazolo[4,3-b]pyridazin
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Hiéu suét: 4 %.

UPLC-MS [M+H]" = 403,46

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,83 (s, 1H), 7,40 (d, 1H), 7,16 (g, J =
8,2 Hz, 4H), 4,45 (s, 2H), 4,03 — 3,80 (m, 4H), 3,71 (dt, 1H), 3,35 — 3,14 (m, 4H), 2,34 (s,
3H), 1,60 (d, 6H).
Vidu 117

6-(4-Metylbenzyl)-8-(morpholin-4-yl)-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 6 %.

UPLC-MS [M+H]" = 459,1

Céc vi du 116 va 118-121 nhu dwgc minh hoa trong bang 3 dugc diéu ché theo quy
trinh dwge mod ta cho vi du 111 nhung thé metyl 2-(4-clophenyl)axetat bang metyl 2-(3,5-
dimetoxyphenyl)axetat tai budc 2 va thé 2,2-dimetylpropanidrazit bang hydrazit thich hop
(mua san nha cung cip hoic tong hop bang phwong phap duoc boc 16 bai tai liéu) & budc 6.
Morpholin trong trudng hop dugc thé bing amin thich hop (mua tit cdc nha cung cip cb
sin) & bude 7. Cac hiéu sudt duge béo cdo duoc dé cap & budc cubi cing.
Vidullé

6-(3,5-Dimetoxybenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 5 %.

UPLC-MS [M+H]* = 463,2
Vidu 118

6-(3,5-Dimetoxybenzyl)-N-(2-metoxyetyl)-3-(2-metylpropyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin-8-amin

Hiéu suit: 5%.

UPLC-MS [M+H]" =451,3
Vidu 119

6-(3,5-Dimetoxybenzyl)-8-(morpholin-4-yl)-3-[(propan-2-yloxy)metyl]pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu sudt: 18%.

UPLC-MS [M+H]" = 479,2
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Vidu 120

6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-3-(prop-1-en-2-yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suit: 17%.

UPLC-MS [M+H]" = 447,2

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,88 (d, 1H), 7,46 (d, 1H), 6,65 (s, 1H),
6,44 (d, 2H), 6,38 (t, 1H), 5,71 — 5,63 (m, 1H), 4,44 (s, 2H), 4,01 — 3,86 (m, 4H), 3,76 (s,
6H), 3,39 — 3,22 (m, 4H), 2,51 (s, 3H).
Vidu 121

6-(3,5-Dimetoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-y1]-3-(2-
metylpropyl)pyrido[2,3-d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 9%.

UPLC-MS [M+H]"=477,2

Céc vi du 122-125, 130 nhu dwgc minh hoa trong bang 3 dugc didu ché theo quy
trinh dwgc mo ta cho vi du 111 nhung thé metyl 2-(4-clophenyl)axetat bing metyl 2-(4-
metoxyphenyl)axetat tai buéc 2 va thé 2,2-dimetylpropanhydrazit bing hydrazit thich hop
(dwoc tong hop bang phuwong phap duwoc boc 16 boi tai liéu hodc mua tir céc nha cung cip ¢6
sin) & budc 6. Morpholin trong trudong hop duoc thé bing amin thich hop (mua tir cic nha
cung cap c6 san) & bude 7. Cac hidu suat duge bo cdo duge dé cép & bude cudi cing.
Vidu 122

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 10%.

UPLC-MS [M+H]*=419,15

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,82 (d, 1H), 7,37 (d, 1H), 7,23 — 7,15
(m, 2H), 6,90 — 6,81 (m, 2H), 4,41 (s, 2H), 3,95 — 3,84 (m, 4H), 3,78 (s, 3H), 3,73 — 3,63
(m, 1H), 3,31 - 3,16 (m, 4H), 1,57 (d, 6H).
Vidu 123

3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-d][1,2,4]triazolo[4,3-
b]pyridazin

Hiéu suit: 31%.
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UPLC-MS [M+H]" = 433,08
Vidu 124

6-(4-Metoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-3-(2-metylpropyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 30%.

UPLC-MS [M+H]" = 447,17

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,82 (d, 1H), 7,39 (d, 1H), 7,18 (d, 2H),
6,86 (d, 2H), 4,40 (s, 2H), 3,96 — 3,83 (m, 4H), 3,78 (s, 3H), 3,33 — 3,19 (m, 4H), 1,63 (s,
9H).
Vidu 125

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-(tetrahydro-2H-pyran-4-
ylmetyl)pyrido[2,3-d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suit: 7%.

UPLC-MS [M+H]" = 475,14
Vidu 130

6-(4-Metoxybenzyl)-8-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-3-(tetrahydro-2H-pyran-4-
ylmetyl)pyrido[2,3-d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 6%.

UPLC-MS [M+H]*=487,11

'HNMR (300 MHz, CLOROFOM-d) 8 ppm 8,33 (d, 1H), 7,20 — 7,14 (m, 2H), 6,92
(d, 1H), 6,89 — 6,83 (m, 2H), 4,87 (s, 4H), 4,37 (s, 2H), 4,17 (s, 4H), 3,94 (d, 2H), 3,78 (s,
3H), 3,46 — 3,32 (m, 2H), 3,16 (d, 2H), 2,34 — 2,23 (m, 1H), 1,75 — 1,43 (m, 4H).
Vidu 137

3-(Xyclohexylmetyl)-6-(4-metylbenzyl)-8-(morpholin-4-yl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu sudt: 26%.

UPLC-MS [M+H]" =457,10

'HNMR (400 MHz, CLOROFOM-d) § ppm 8,83 (d, 1H), 7,40 (d, 1H), 7,16 (q, 4H),
4,44 (s, 2H), 3,97 - 3,84 (m, 4H), 3,32 — 3,22 (m, 4H), 3,14 (d, 2H), 2,34 (s, 3H), 2,06 (ddd,
1H), 1,74 (m, 6H), 1,23 — 1,07 (m, 4H)

Hop chét ctia vi du 134 thu duge 1a san phdm phu tir qué trinh 1am sach bang séc ky

138



43064 139/187

nhanh cta vi du 125.
Vidu 134

(4-Metoxyphenyl)[8-(morpholin-4-y1)-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin-6-yl]metanon

Hiéu sut: 4%.

UPLC-MS [M+H]" = 489,23

Céc vi du 126-129, 132 va 133, 138, 140 nhu minh hoa trong bang 3 dugc diéu ché
theo quy trinh dwgc mé ta cho vi du 111 nhung thé 2,2-dimetylpropanidrazit bang hydrazit
thich hop (mua tr cic nha cung cép ¢ san hoic tong hop bang phuong phap dugce boc 16
boi tai liéu) & bude 6. Morpholin trong trudng hop dwoc thé bang amin thich hop (mua tir
cac nha cung cip cd san) & budc 7. Hiéu suit dugce bio cdo duge dé cap & budce cudi cung.
Vidu 126

6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 17%

UPLC-MS [M+H]" =479,08

'H NMR (300 MHz, CLOROFOM-d) § ppm 8,85 (d, 1H), 7,36 — 7,28 (m, 3H), 7,20
(d, 2H), 4,45 (s, 2H), 4,02 — 3,83 (m, 6H), 3,45 — 3,32 (m, 2H), 3,32 — 3,23 (m, 4H), 3,15 (d,
2H), 2,36 — 2,21 (m, 1H), 1,75 - 1,61 (m, 2H), 1,57 — 1,39 (m, 2H).
Vidu 127

6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)pyrido[2,3-d][1,2,4]triazolo[4,3-
b]pyridazin

Bot mau tring. Hiéu suét: 18 %.

UPLC-MS [M+H]" = 423,08
Vidu 128:

6-(4-Clobenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-3-(2-metylpropyl)pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suit: 16%.

UPLC-MS [M+H]"=451,12
Vidu 129

6-(4-Clobenzyl)-8-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-3-(tetrahydro-2H-pyran-4-
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ylmetyl)pyrido[2,3 -d][1,2,4]triazolo[4,3-b]pyridazin

Bot mau tréng. Hiéu suét: 2 %.

UPLC-MS [M+H]"=491,1

'H NMR (300 MHz, CLOROFOM-d) & ppm 8,45 — 8,32 (m, 1H), 7,36 — 7,29 (m,
2H), 7,21 - 7,15 (m, 2H), 6,83 (d, 1H), 4,87 (s, 4H), 4,41 (s, 2H), 4,20 (s, 4H), 4,01 — 3,91
(m, 2H), 3,41 - 3,32 (m, 2H), 3,13 (d, 2H), 2,28 — 2,18 (m, 1H), 1,70 — 1,60 (m, 2H), 1,57 —
1,43 (m, 2H).
Vidu 132

6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-[1-(tetrahydro-2H-pyran-4-yl)etyl|pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin

Hiéu suét: 6%.

UPLC-MS [M+H]"=493,13

'HNMR (300 MHz, CLOROFOM-d) & ppm 8,85 (d, 1H), 7,37 — 7,29 (m, 3H), 7,24
— 7,16 (m, 2H), 4,44 (s, 2H), 4,05 — 3,97 (m, 1H), 3,94 — 3,82 (m, 5H), 3,44 — 3,21 (m, 7H),
2,21 -2,11 (m, 1H), 1,87 - 1,75 (m, 1H), 1,49 (d, 3H), 1,41 (dt, 3H).
Viduy 133:

6-(4-Clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)pyrido|[2,3-
d][1.2,4]triazolo[4,3-b]pyridazin

Hiéu sut: 7%.

UPLC-MS [M+H]"=437,15

'HNMR (300 MHz, CLOROFOM-d) & ppm 8,85 (d, 1H), 7,34 — 7,28 (m, 3H), 7,23
= 7,17 (m, 2H), 4,44 (s, 2H), 3,95 — 3,86 (m, 4H), 3,29 — 3,22 (m, 4H), 3,09 (d, 2H), 2,45 —
2,27 (m, 1H), 1,03 (d, 6H).
Vidu 138 -

tert-Butyl {1-[3-tert-butyl-6-(4-clobenzyl)pyrido[2,3-d][1,2,4]triazolo[4,3-
b]pyridazin-8-yl]piperidin-4-yl} carbamat

Bot mau vang. Hiéu suét: 49%.

UPLC-MS [M+H]" = 550,27

'HNMR (400 MHz, DMSO-d6) & ppm 8,96 (d, 1 H) 7,75 (d, 1 H) 7,42 (d, 3 H) 6,88
(br d, 1 H) 4,60 (s, 2 H) 3,93 — 4,13 (m, 3 H) 3,53 (s, 1 H) 2,96 - 3,15 (m, 2 H) 1,81 - 1,95
(m, 2 H) 1,43 (d, 20 H)
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Vidu 140

1-[3-tert-Butyl-6-(4-clobenzyl)pyrido[2,3-d][1,2,4]triazolo[4,3-b]pyridazin-8-
yl]piperidin-4-ol

B6t mau tring, Hiéu suit: 3%.

UPLC-MS [M+H]" = 451,24

'HNMR (400 MHz, CLOROFOM-d) 8,88 (m, 1 H) 7,32 — 7,39 (m, 2 H) 7,19 — 7,27
(m, 2 H) 4,45 (m, 2 H) 4,08 — 4,20 (m, 1 H) 4,03 (m, 1 H) 3,60 — 3,74 (m, 2 H) 3,20 (m, 2
H) 2,07 (m, 1 H) 1,65 - 1,79 (m, 5 H) 1,61 (m, 8 H)
Vidu 131

(4-Clophenyl) {8-(morpholin-4-yl)-3-[2-(tetrahydro-2H-pyran-4-yl)etyl|pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin-6-yl}metanon

va
Vidu 135

(4-Clophenyl) {8-(morpholin-4-yl)-3-[2-(tetrahydro-2H-pyran-4-yl)etyl]pyrido[2,3-
d][1,2,4]triazolo[4,3-b]pyridazin-6-yl }metanol

Céc hop chit trén day (bang 3) duoc tach ra 13 cac phu phim trong qua trinh nd luc
tong hop 6-(4-clobenzyl)-8-(morpholin-4-yl)-3-[2-(tetrahydro-2H-pyran-4-
yDetyl]pyrido[2,3-d][1,2,4]triazolo[4,3-b]pyridazin theo quy trinh duroc mé ta cho vi du 111
nhung thé 2,2-dimetylpropanhydrazit bang 3-tetrahydropyran-4-ylpropanhydrazit (tdng hop
theo phuong phap dugce bde 10 boi tai lidu) & budce 6.

Vidu 131

Hiéu suét: 7%.

UPLC-MS [M+H]"=507,11

'H NMR (300 MHz, CLOROFOM-d) & ppm & 8,95 (d, 1H), 8,02 — 7,96 (m, 2H),
7,70 (d, 1H), 7,56 - 7,51 (m, 2H), 3,98 — 3,84 (m, 6H), 3,45 — 3,24 (m, 6H), 3,20 — 3,09 (m,
2H), 1,95 - 1,77 (m, 2H), 1,69 — 1,29 (m, 5H).

Vidu 135

Hiéu suét: 3%.

UPLC-MS [M+H]" = 509,09
Vidu 136

3-(Xyclohexylmetyl)-6-[(4-metylphenyl)metyl]pyrido[2,3-d][1,2,4]triazolo[4,3-

141



43064 142/187

b]pyridazin

Hop chit nay duoc didu ché theo quy trinh duge md ta cho vi du 112 nhung thé 3-
bromofuro[3,4-b]pyridin-5,7-dion bing furo[3,4-b]pyridin-5,7-dion & bude 1, metyl 2-(4-
clophenyl)axetat cho metyl 2-(4-metylphenyl)axetat & budc 2, va thé 22-
dimetylpropanhydrazit bang hydrazit thich hop (tdng hop bing phuong phap duoc boc 16
bdi tai liéu) & bude 6. Hiéu sut: 27 %.

UPLC-MS [M+H]" =372,4
Vidu 139

1-[3-tert-Butyl-6-(4-clobenzyl)pyrido[2,3-d][1,2,4]triazolo[4,3-b]pyridazin-8-
yl]piperidin-4-amin

Thém vao dung dich duoc lam mat br?mg da lanh cta vi du 138 (60 mg, 0,109 mmol)
trong CHCI3 (1 mL) axit Trifloroaxetic (2,181 mmol, 248,7 mg, 0,168 mL) va hdn hop thu
dugc duoc khudy & nhiét do phong trong 2 ngay. Sau d6, clorofom va TFA qui mirc duge
loai bé dudi ap suét giam. Dung dich NaOH 2N va DCM dugc thém vao, hai pha dugc tach
ra va 16p nuéce duge chiét bing DCM. Céc pha hitu co két hop duoc rira bang nude mudi,
1am khd bang NazSOu, duge loc va 1am bay hoi. 39 mg hop chit ciia vi du 139 duoe thu
gom 1a bot mau vang (hiéu suit: 79%).

UPLC-MS [M+H]" =450,25

'H NMR (400 MHz, DMSO-ds) & ppm 8,96 (d, 1 H) 7,73 (d, 1 H) 7,33 -7,49 (m, 4
H) 4,60 (s, 2 H) 3,90 — 4,05 (m, 2 H) 2,96 — 3,11 (m, 2 H) 2,77 — 2,91 (m, 1 H) 1,69 — 1,88
(m, 4 H) 1,44 (s, 9 H) 1,19 — 1,36 (m, 2 H)
Vidu 147

5-(3,5-Dimetoxybenzyl)-9,9-dimetyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on

5-Bromo-2-(5,5-dimetyl-4,6-dihydro-1H-pyrimidin-2-yl)pyridin-3-amin (bugc 1)

3-amino-5-bromo-pyridin-2-carbonitril (500 mg, 2,52 mmol), 2,2-dimetylpropan-1,3-
diamin (774 mg, 7,57 mmol) va DMAc (5 ml) duoc dit trong lo vi séng. Lo duoc bit kin va
phan ting dwoc dun néng & 160°C trong bé céat va khudy qua dém. Phan Gng dugc lam mat
dén nhiét d6 phong, nudc duoc thém vao va thu duge chét rén két tia. Chat rin mau vang
nhat duoc loc, rira bé“mg nudce va lam kho trong 10 & 60°C trong chan khong dé thu dwoc 700
mg san phdm mong mudn (hiu sut 98%), duoc st dung trong budc tiép theo ma khong
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can [am sach thém.

3-Bromo-9,9-dimetyl-5,8,9,10-tetrahydro-6H-pyrido[2,3-e]pyrimido[1,2-
c¢]pyrimidin-6-on (budc 2, vi du 142)

5-Bromo-2-(5,5-dimetyl-4,6-dihydro-1H-pyrimidin-2-yl)pyridin-3-amin (700 mg,
2,47 mmol) dugc hoa tan trong 15 mL axetonitril. Sau khi thém carbonyldiimidazol (481
mg, 2,96 mmol) hdn hop thu dugc duge dun néng & 80°C qua dém. Phan Uung dugc lam mat
dén nhiét d6 phong. Két tia rén thu duoc, duoc loc va ria bang axetonitril. San phim tho
(700 mg, hi€u suét A91%), duoc tach ra 13 chit rin mau vang, dugc st dung trong budce tiép
theo ma khong lam sach thém.

HPLC-MS [M+H]™= 310,08.

3-Bromo-5-(3,5-dimetoxybenzyl)-9,9-dimetyl-5,8,9,10-tetrahydro-6 H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on (budce 3, Vi du 146)

Cho dung dich 3-Bromo-9,9-dimetyl-5,8,9,10-tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-]pyrimidin-6-on (150 mg, 0,485 mml) trong 5 mL. DMF khan, trong méi
truong nito, NaH 60% (23,287 mg, 0,5822 mmol) dwge thém vao va hon hop duge khuéy 4]
nhi¢t do phong trong 30 phut. Sau d6, 1-(bromometyl)-3,5-dimetoxybenzen (123,33 mg,
0,534 mmol) dugc thém vao va hén hop duge khudy & nhiét d6 phong qua dém. Két taa thu
duge duge loc va rira bang mot phén nhé DMF. Nuéc duge thém vao chit loc va thu duoc
chét rdn. San phim thé dwoc nghién véi DCM va huyén phu duoc loc thu dwoc 120 mg san
phém mong mudn (hiéu suét 54%) 1a chét rdn mau vang nhat dugc st dung trong bude tiép
theo ma khong can lam sach.

HPLC-MS [M+H]"=460,58

5-(3,5-Dimetoxybenzyl)-9,9-dimetyl-3-(morpholin-4-yl)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-¢e]pyrimido[1,2-c]pyrimidin-6-on (budc 4)

Trong lo vi séng, cho dung dich dugc lam sach bang N, cua 3-Bromo-5-(3,5-
dimetoxybenzyl)-9,9-dimetyl-5,8,9,10-tetrahydro-6H-pyrido[2,3-e]pyrimido[1,2-
¢]pyrimidin-6-on (120 mg, 0,2613 mmol) va morpholin (34,14 mg, 0,3919 mmol), trong 3
ml 1,4-dioxan, sau 5 phut duoc thém vao paladi(IT) axetat (11,3 mg, 0,052 mmol), XantPhos
(60,47 mg, 0,10 mmol) va xesi carbonat (170 mg, 0,52 mmol). Hon hop dugc khuéy trong
10 vi séng & 150°C trong 2 gid, dugce lam méat dén nhiét d6 phong, db vao nude va chibt
bang EtOAc. L6p hitu co duge ria bang nudc, 1am khé bing NaySO; khan, va dung méi
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duoc lam bay hoi dé tao ra san phém thd di duogc lam sach théng qua séc ky nhanh ty dong
(Isolera, SNAP10) rra giai v6i gradien EtOAc/MeOH-NH; tir 5 dén 20%. San phim mong
mudn (70 mg) duge tach ra 1a chit rin mau vang nhat. (Hiéu suét 57%).

UPLC-MS [M+H]" = 466,32

'H NMR (400 MHz, DMSO-ds) & ppm 8,22 (d, 1 H), 6,85 (d, 1 H), 6,49 (d, 2 H),
6,40 (dd, 1H), 5,25 (s, 2 H), 3,70 — 3,76 (m, 4 H), 3,70 (s, 6 H), 3,62 (s, 2 H), 3,30 — 3,34
(m, 4 H), 3,27 (s, 2 H), 1,01 (s, 6 H).

Céc hop chét sau cua cac vi du 141, 144-146 va 148-155 nhu dugc minh hoa trong
bang 4 da duoc didu ché theo cach trong tu nhu mo ta dudi day:

Vidu 141

9,9-Dimetyl-5-[(4-metylphenyl)metyl]-3-{[(oxetan-3-yl)metylJamino}-5,8,9,10-
tetrahydro-6H-pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on

3-Bromo-9,9-dimetyl-5-(4-metylbenzyl)-5,8,9,10-tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on (buégc 1)

Hop chét ¢ vi du nay duge tong hop 1 hop chét cua vi du 146 (vi du 147 — buéc 3)
st dung 1-(bromometyl)-4-metylbenzen thay cho 1-(bromometyl)-3,5-dimetoxybenzen dé
thu duge hop chit & vi du nay.

9,9-Dimetyl-5-[(4-metylphenyl)metyl]-3-{[(oxetan-3-yl)metyl]amino}-5,8,9,10-
tetrahydro-6H-pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on (budc 2)

Hop chat & vi du nay duge didu ché theo quy trinh duge mé ta cho hop chét cta vi du
147 thé morpholin bdng amin thich hop (mua tlr cac nha cung cip c6 san). Hiéu sut 11 %.

'HNMR (400 MHz, CLOROFOM-d) § ppm 7,97 (d, 1H), 7,13 (s, 4H), 6,28 (d, 1H),
5,20 (s, 2H), 4,76 (dd, 2H), 4,34 (t, 2H), 3,66 (s, 2H), 3,43 (s, 2H), 3,33 (dd, 2H), 3,08 (q,
1H), 2,32 (s, 3H), 1,06 (s, 6H).

HPLC-MS [M+H]"=491,9
Vidu 144

5-(3,5-Dimetoxybenzyl)-3-[(2-hydroxyetyl)amino]-9,9-dimetyl-5,8,9,10-tetrahydro-
6H-pyrido[2,3-e]pyrimido[1,2-¢]pyrimidin-6-on

Hop chét & vi du nay duoc téng hop nhu duge mé ta cho hop chét cta vi du 147 st
dung etanolamin thay morpholin & budc 4. Hiéu suit 4%.

HPLC-MS [M+H]"=439,9
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'H NMR (400 MHz, CLOROFOM-d) § ppm 7,88 (s, 1H), 6,41 — 6,32 (m, 4H), 5,16
(s, 2H), 3,75 (s, 9H), 3,65 (s, 2H), 3,43 (s, 2H), 3,20 (q, 2H), 1,06 (s, 6H).
Vidu 148

3-Bromo-5-(4-clobenzyl)-9,9-dimetyl-5,8,9,10-tetrahy dro-6 H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on

Hop chét ¢ vi du nay duoc téng hop nhu duge md ta cho hop chét cia vi du 146 (Vi
du 147 - buéc 3) st dung 1-clo-4-(clometyl)benzen thay cho 1-(bromometyl)-3,5-
dimetoxybenzen. Hiéu suit 4%.

HPLC-MS [M+H]*"= 434,91

Cac vi dy 143 va 149 nhu dugc minh hoa trong bang 4 duogc diéu ché theo quy trinh
duge md ta cho hop chét clia vi du 147 — bude 4 bit dau tir hop chét clia vi du 148 va thé
morpholin bang amin thich hop (mua tir céc nha cung cap c6 san).
Vidu 143

5-(4-Clobenzyl)-3-[(2-hydroxyetyl)amino]-9,9-dimetyl-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido|1,2-¢c]pyrimidin-6-on

Hiéu sudt: 11 %.

'HNMR (400 MHz, CLOROFOM-d) & ppm 8,17 (d, 1H), 7,84 (s, 1H), 7,31 (d, 2H),
7,26 (d, 2H), 6,31 (d, 1H), 5,29 (s, 2H), 3,88 (m, 2H), 3,70 (s, 2H), 3,49 (s, 2H), 3,15 (m,
3H), 1,16 (s, 6H).

[M+H]"=413,9
Vidu 149

5-(4-Clobenzyl)-3-[3-(metoxymetyl)azetidin-1-y1]-9,9-dimetyl-5,8,9,10-tetrahydro-
6H-pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on

Hiéu suit: 32 %.

'H NMR (400 MHz, DMSO-d6) § ppm 7,62 (d, 1 H) 7,38 — 7,47 (m, 2 H) 7,28 —
7,36 (m, 2 H) 6,26 (d, 1 H) 5,24 (s, 2 H) 3,94 (t, 2 H) 3,64 (dd, 2 H) 3,56 (s,2 H) 3,50 (d, 2
H) 3,27 (s, 3 H) 3,22 - 3,26 (m, 2 H) 2,89 — 3,01 (m, 1 H) 0,98 (s, 6 H)

HPLC-MS [M+H]"= 455,56
Vidu 145

5-(3,5-Dimetoxybenzyl)-9-metyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-¢c]pyrimidin-6-on
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3-Bromo-9-metyl-5,8,9,10-tetrahydro-6H-pyrido[2,3-¢]pyrimido[1,2-c]pyrimidin-6-
on (budc 1).

Hop chit & vi du nay duoc didu ché theo quy trinh duge mé ta cho hop chit cia vi du
142 thé 2,2-dimetylpropan-1,3-diamin bing diamin thich hop (mua tir cac nha cung cip c6
san) tai bude 1 —vi du 147.

3-Bromo-5-(3,5-dimetoxybenzyl)-9-metyl-5,8,9,10-tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on (budc 2)

Hop chét ¢ vi du nay duoc tdng hop nhu vi du 146 (vi du 147 - budce 3) st dung 1-
(bromometyl) toluen thay cho 1-(bromometyl)-3,5-dimetoxybenzen.

5-(3,5-Dimetoxybenzyl)-9-metyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-c]|pyrimidin-6-on

Hop chit ¢ vi du nay duoc tdng hop nhu vi du 147 - bude 4.

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,15 (d, 1H), 6,55 (d, 1H), 6,36 (dd,
3H), 5,33 — 4,97 (m, 2H), 4,48 — 4,22 (m, 1H), 4,00 — 3,85 (m, 1H), 3,80 (t, 4H), 3,75 (s,
6H), 3,30 — 3,21 (m, 2H), 3,15 (t, 4H), 2,06 (d, 1H), 1,10 (d, 3H).

Hiéu sut: 15 %.

HPLC-MS [M+H]"=452,5

Céc vi du 150 va 151 dugc diéu ché theo quy trinh dwgc mé ta cho hop chét cua vi
du 1 bit dau tur 3-[(3,5-dimetoxyphenyl)metylamino]-5-morpholinopyridin-2-carbonitril
duoc didu ché nhu duge mo ta trong vi du 1 - bude 2 thé 4-metoxybenxyl clorua béng 3,5-
dimetoxybenzyl clorua va thé & budc 3 3-metylbutan-1,2-diamin bing 1,3-diamin thich hop.
Lam sach bang HPLC duoc cung cAp s&n.
Vidu 150

5-(3,5-Dimetoxybenzyl)-10-etyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on

Hiéu suit 4 %.

HPLC-MS [M+H]"=512,5
Vidu 151

5-(3,5-Dimetoxybenzyl)-8-etyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-¢c]pyrimidin-6-on

Hiéu suit 27 %.
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HPLC-MS [M+H]"=512,2

Cac vi du 152 va 153 duoc diéu ché theo quy trinh duwgc md ta cho hop chét cua vi
du 1 thé & bude 3 3-metylbutan-1,2-diamin bang 1,3-diamin thich hgp. Lam sach bing
HPLC dugc cung cip san:
Vidu 152

10-Etyl-5-(4-metoxybenzyl)-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on

Hiéu suét 17 %.

HPLC-MS [M+H]"= 482,4
Vidu 153

8-Etyl-5-(4-metoxybenzyl)-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6 H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on

Hiéu suét 4%.

HPLC-MS [M+H]"=482,7

Cac vi du 154 va 155 dugc diéu ché theo quy trinh dugc md ta cho hop chét cua vi
du 1 bit diu tir 3-[(4-clophenyl)metylamino]-5-morpholinopyridin-2-carbonitril duge didu
ché nhur dugc mo ta trong vi du 1 - bude 2 thé 4-clobenzyl clorua bing 3,5-dimetoxybenzyl
clorua va thé & bude 3 3-metylbutan-1,2-diamin bing 1,3-diamin thich hop. Lam sach bing
HPLC duge cung cip sin:
Vidu 154

5-(4-Clobenzyl)-10-etyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6 H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on

Hiéu suit 6 %.

HPLC-MS [M+H]"=487,4
Vidu 155

5-(4-Clobenzyl)-8-etyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6 H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on

Hiéu suit 4 %

HPLC-MS [M+H]"=487,4
Vidu 156

6-(4-Metoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)pyrido[2,3-
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e][1,2,4]triazolo[1,5-c]pyrimidin-5(6H)-on

Trong qua trinh 1am sach séc ky cot & budc 6 cua vi du 104, hop chét & vi du nay
cling duoc tach ra 1a bot mau tréng. Hiéu suit: 2%.

UPLC-MS [M+H]" = 449,34
Vidu 157

2-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-¢][1,2,4]triazolo[1,5-
c¢]pyrimidin-5(6H)-on

Trong qua trinh 1am sach sic ky c6t & bude 6 ctia hop chét cia vi du 96, hop chit &
vi du ndy cfing dugc tach ra 1a bot mau tring (hiéu suit 7%).

UPLC-MS [M+H]" = 449,26

'H NMR (400 MHz, DMSO-d6) § ppm 8,44 (d, 1 H) 7,34 (d, 2 H) 7,12 (d, 1 H) 6,89
(d,2H) 5,51 (s,2 H) 3,73 - 3,80 (m, 4 H) 3,72 (s, 3 H) 3,32 — 3,40 (m, 4 H) 1,44 (s, 9 H)
Vidu 158

6-(4-Clobenzyl)-9-metoxy-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Metyl 5-amino-2-metylsulfanyl-pyrimidin-4-carboxylat (buéc 1)

Cho dung dich ctia 5-amino-2-metylsulfanylpyrimidin-4-axit carboxylic (10,80
mmol, 2 g) trong hén hop diclometan (100 mL) va metanol (20 mL) & 0°C 4-
dimetylaminopyridin  (8,6393 mmol, 1,056 g) dugc thém vao tiép theo 1a (3-
dimetylaminopropyl)etylcarbodiimit. HCI (19,44 mmol, 3,73 g) va hon hop dugc khudy &
0°C trong 90 phit, sau d6 & nhiét do phong qua dém. Lép hitu co duge rira hai 1an bang
nude, hai 1an br?mg dung dich NaHCO3 dim dic va mét 1in v6i nude mudi va sau @6 1am
kho bang NazSO4. San pham thé dugc 1am sach bing séc ky cot gel silic oxit rira giai véi
gradien etyl axetat/ete dau mo bat du tir 20:80 dén 70:30. 1,5 g san phdm mong mudn thu
duoc 12 bot mau vang (Hiéu sudt: 70%).

Metyl 5-[(4-clophenyl)metylamino]-2-metylsulfanyl-pyrimidin-4-carboxylat (budc
2)

Cho hdn hop cia metyl 5-amino-2-metylsulfanyl-pyrimidin-4-carboxylat (3,76
mmol, 750 mg), 4-clobenzaldehyt (7,5290 mmol, 1058,3 mg) va axit axetic (7,53 mmol,
0,431 mL, 452,1 mg) trong diclometan (50 mL) dwoc thém mot phan vira du natri triaxetoxy
borohydrit (11,293 mmol, 2393,5 mg) va hdn hop thu dugc duogc khuéy ¢ nhiét do phong
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trong 2 ngay, thém mot luong twong dwong ctia chit khir mdi ngay. Sau d6, phan ung duogc
dap tit bang nude, hai pha duge tach ra va 16p nuée duoe chibt xuit bang DCM. Céc pha
hitu co két hop duge 1am khé bing NaxSOs, duoc loc va lam bay hoi. San phdm thé dugc
lam sach bing sic ky cot gel silic oxit rira giai voi gradien etyl axetat/ete ddu mo bit diu tir
0:100 dén 40:60. 1,19 g san phim mong mudn thu duoc 13 ddu mau vang (Hiéu suit: 97%).

5-[(4-Clophenyl)metyl]-2-metoxy-pyrimido[5,4-d]pyrimidin-6,8-dion (buéc 3)

Cho dung dich duge khudy cta metyl 5-[(4-clophenyl)metylamino]-2-
metylsulfanylpyrimidin-4-carboxylat (3,68 mmol, 1,19 g) trong DCM, 2,2,2-tricloaxetyl
isoxyanat (4,01 mmol, 0,477 mL, 0,755 g) duoc thém vao va phan tng dugc khudy & nhiét
do phong qua dém. Sau dd, dung moi duge lam bay hoi va natri metoxit (36,8 mmol, 8,40
mL, 7,94 g, 25% khéi lugng) duoc thém vao va huyén phu duoc dun nong & 60°C trong 1
gid. Sau khi 1am mét dén nhiét d6 phong, axit axetic dugc thém vao cho dén khi pH=4-5,
sau d6 nude va DCM duoc thém vao, hai pha dugce tach ra va 16p nuée duge chiét bang
DCM (3x). Cac 16p hitu co két hop duoc 1am kho bang NaSOs, dugce loc va 1am bay hoi.
Bot mau vang duogc thu gom, huyén phu trong dietyl ete va dwoc loc dé thu duogc 670 mg
san phdm mong mudn 14 chit bot mau vang nhat (57%).

4-Clo-1-[(4-clophenyl)metyl]-6-metoxy-pyrimido[5,4-d]pyrimidin-2-on (budc 4)

Trong mdi truong nito, dung dich 5-[(4-clophenyl)metyl]-2-metoxy-pyrimido[5,4-
d]pyrimidin-6,8-dion (4,67 mmol, 1490 mg) va etyldiisopropylamin (14,03 mmol, 2,40 mL,
1813 mg) trong POCl3 (374,0 mmol, 34,3 mL, 57350 mg) dugc khudy & 50°C trong 3 gid.
Sau khi 1am mat dén nhiét do phong, dung moi duoc loai bo va phﬁn cdn dugc pha loang véi
1,4 dioxan va 1am bay hoi hén hop (ldp lai ba 1dn). 1550 mg san phim thé mong mudn dugc
thu 1a ddu den duoc st dung trong bude tiép theo ma khong cin lam sach thém. (98 %)

6-(4-Clobenzyl)-9-metoxy-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on (buédc 5)

Dung dich 4-clo-1-[(4-clophenyl)metyl]-6-metoxypyrimido[5,4-d]pyrimidin-2-on
(0,468 mmol, 158 mg) va 2-tetrahydropyran-4-ylaxetohydrazit (0,47 mmol, 74 mg) (dugc
tdng hop bing phwong phap duge boc 16 boi tai liéu) trong 1,4-dioxan (5 mL, 100% khéi
luong) dwoc khudy & nhiét do phong trong 30 phat. Hon hop sau d6 duge dun néng hdi luu
trong 1 gio. Sau khi lam mét & nhiét d¢ phong, nudc va EtOAc duge thém vao va hai pha
dugc téch ra. Sau d6, nuéc duge chiét bang EtOAc va cac pha hitu co két hop dugc lam kho

149



43064 150/187

bﬁng NaxSO4, duge loc va lam bay hoi. San phém thé dugce lam sach b??mg SAc ky cot gel
silic oxit rira gidi v6i gradien metanol/etyl axetat bat dau tir 0:100 dén 10:90. 40 mg san
phim mong mudn thu dwoc 12 bdt mau vang. Hiéu suit: 19 %.

UPLC-MS [M+H]" = 441,16

'H NMR (400 MHz, DMSO-d¢) & ppm 8,76 (s, 1 H) 7,45 - 7,54 (m, 2 H) 7,37 — 7,43
(m, 2 H) 5,49 (s, 2 H) 4,01 (s, 3 H) 3,85 (br dd, 2 H) 3,30 (br dd, 2 H) 3,21 — 3,27 (m, 2 H)
2,18 (ttd, 1 H) 1,65 (br dd, 2 H) 1,29 — 1,44 (m, 2 H)

Cac vi du 159-160 nhu minh hoa trong bang 5 dugc didu ché theo quy trinh duwgc mo
ta trong vi du 1 thé (4-metoxyphenyl)metanamin bing (4-clophenyl)metanamin (mua tir cic
nha cung cip c6 sin) & bude 2 va thé 3-metylbutan-1,2-diamin HCI bang 4,4,4-triflobutan-
1,2-diamin (tir c4c nha cung cip c6 sin) & bude 3. Cac hiéu sut duoc bao cdo duge d& cip
& bude cudi cling.

Vidu 159

6-(4-Clobenzyl)-8-morpholino-2-(2,2,2-trifloetyl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 160

6-(4-Clobenzyl)-8-morpholino-3-(2,2,2-trifloetyl)-2,6-dihydroimidazo[ 1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Rira giai 1an thér nhat: Vi dy 159. Chét rin dinh mau vang (hiéu suét 35%).

UPLC-MS [M+H]" = 480,14

'H NMR (400 MHz, AXETONITRIL-d; + TFA) & ppm 8,36 (br d, 1 H), 7,32 — 7,45
(m, 4 H), 6,62 (d, 1 H), 5,35 (s, 2 H), 4,85 (m, 1 H), 4,63 (t, 1 H), 4,23 (m, 1 H), 3,73 - 3,83
(m, 4 H), 3,46 — 3,55 (m, 4 H), 2,78 — 2,97 (m, 2 H)

Rira giai 1an tht hai: Vi du 160: chét rén dinh mau vang (hidu sudt 25%)

UPLC-MS [M+H]* = 480,14

'H NMR (400 MHz, AXETONITRIL-d3) & ppm 8,35 (d, 1 H), 7,34 — 7,45 (m, 4 H),
6,61 (d, 1 H), 5,27 (s, 1 H), 5,25 - 5,39 (m, 1 H), 5,11 - 5,19 (m, 1 H), 4,39 (t, 1 H), 4,11
(m, 1 H), 3,73 — 3,81 (m, 4 H), 3,43 — 3,54 (m, 4 H), 3,15 - 3,29 (m, 1 H), 2,81 - 3,01 (m,
1H).

Vidu 161
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6-(3,5-Dimetoxybenzyl)-2,2-dimetyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on

Puoc didu ché theo quy trinh dugc mo ta cho cac hop chét cua vi du 1 nhung thé 3,5-
dimetoxybenzylamin cho (4-metoxyphenyl)metanamin & bude 2 va thé 3-metylbutan-1,2-
diamin bang 2-metylpropen-1,2-diamin thich hop (mua tir cac nha cung cép c6 sin hoic
tdng hop bang cac phuong phip duoc bde 19 bai tai liéu) & bude 3.

Chét rin mau vang (51,8%).

HPLC-MS [M+H]" = 452,70

THNMR (400 MHz, CLOROFOM-d) & ppm 8,12 (d, 1H), 6,55 (d, 1H), 6,37 (dd,
3H), 5,12 (s, 2H), 3,85 — 3,76 (m, 6H), 3,75 (s, 6H), 3,19 — 3,12 (m, 4H), 1,46 (s, 6H), 1,26
(d, 9H), 0,92 — 0,80 (m, 4H).

Céc vi du 163-165 dugc téng hop nhu duge bdo cdo cho vi du 64 trude d6 sit dung
benzyl halogenit, axit alpha-bromocarboxylic va amin (mdi loai dugc mua tir cdc nha cung
cép ¢6 sin hodc duge téng hop bang cac phuong phap duge boc 1§ boi tai lidu).

Vidu 163
6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion

Chét rin mau vang. Hiéu suit: 36,78%.

"H NMR (400 MHz, DMSO-ds) 8 ppm 8,46 (d, 1 H) 7,40 (s, 4 H) 6,83 (d, 1 H) 5,42
—5,52 (m, 1 H)5,25-5,38 (m, 1 H) 4,41 (d, 1 H) 3,72 (t, 4 H) 3,39 — 3,56 (m, 4 H) 2,76
(m, 1 H) 1,16 (d, 3 H) 0,78 (d, 3 H)

UPLC-MS [M+H]"=451,21
Vidu 164

6-(4-Metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion

Chét rin mau vang nhat.

"H NMR (400 MHz, DMSO-ds) 6 ppm 8,45 (d, 1 H) 7,23 — 7,36 (m, 2 H) 6,85 — 6,94
(m, 3 H) 5,23 — 5,43 (m, 2 H) 4,43 (d, 1 H) 3,68 — 3,76 (m, 7 H) 3,39 — 3,53 (m, 4 H) 2,78
(m, 1 H) 1,17 (d, 3 H) 0,78 (d, 3 H)

Vidu 165
3-tert-Butyl-8-(dietylamino)-6-(4-metoxybenzyl)imidazo[1,2-c]pyrido[2,3-
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e]pyrimidin-2,5(3H,6H)-dion

Chét rin mau vang nhat.

'"H NMR (400 MHz, DMSO-ds) 8 ppm 8,18 (d, 1 H) 7,31 (d, 2 H) 6,86 — 6,98 (m, 2
H) 6,47 (d,1 H) 5,18 — 5,41 (m, 2 H) 4,24 (s, 1 H) 3,71 (s, 3 H) 3,38 — 3,58 (m, 4 H) 1,04 (s,
9H) 1,01 (t, 6 H)

Céac hop chit cta vi du 166 va 168 nhu dwgc minh hoa trong bang 5 dugc diéu ché
theo quy trinh duge mé ta cho hop chit 158 nhung thé 2-tetrahydropyran-4-ylaxetohydrazit
bing hydrazit thich hop (mua tir cic nha cung cép c6 sin) & budce 5. Cac hidu sudt duoc bao
céo duge dé cap & bude cudi cing.

Viduy 166

6-(4-Clobenzyl)-9-metoxy-3-(1-metylxyclopropyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Bdt mau nau nhat. Hi€u sut: 4%.

UPLC-MS [M+H]"=397,17

"H NMR (400 MHz, CLOROFOM-d) 6 ppm 8,60 (s, 1 H) 7,34 — 7,45 (m, 2 H) 7,21
—731 (m,2H) 5,47 (s,2 H) 4,17 (s, 3 H) 1,62 (s, 3 H) 1,32 — 1,40 (m, 2 H) 0,98 — 1,07 (m,
2H)

Vidu 168

3-tert-Butyl-6-(4-clobenzyl)-9-metoxypyrimido[4,5-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

B&t mau vang. Hi€u sudt: 29%

UPLC-MS [M+H]"=399,15

"H NMR (400 MHz, DMSO-ds) & ppm 8,76 (s, 1 H) 7,45 —-7,51 (m, 2 H) 7,37 — 7,43
(m, 2 H) 5,51 (s, 2 H) 4,01 (s, 3 H) 1,59 (s, 9 H)

Vi du 167 va 169 nhu minh hoa trong bang 5 dugc diéu ché theo quy trinh duge mo
ta cho hop chit 158 nhung thé 4-clobenzaldehyt bang 4-metoxybenzaldehyt & buérb 2 va thé
2-tetrahydropyran-4-ylaxetohydrazit cho hydrazit thich hgp (mua tir cic nha cung cap co
san) tai bude 5. C4c hidu sult duge bao céo dugc dé cap ¢ bude cudi clng.

Vidu 167

3-tert-Butyl-9-metoxy-6-(4-metoxybenzyl)pyrimido[4,5-¢][1,2,4]triazolo[4,3-

c]pyrimidin-5(6H)-on
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Bot mau vang. Hiéu suit: 17%.

UPLC-MS [M+H]* =395,18

'H NMR (400 MHz, DMSO-d¢) & ppm 8,81 (s, 1 H) 7,37 (d, 2 H) 6,83 — 6,96 (m, 2
H) 5,45 (s, 2 H) 4,00 (s, 3 H) 3,73 (s, 3 H) 1,60 (s, 9 H)

Vidu 169

9-Metoxy-6-(4-metoxybenzyl)-3-(1-metylxyclopropyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

B6t mau vang. Hiéu suét: 42 %.

UPLC-MS [M+H]"=393,21

'H NMR (400 MHz, DMSO-de) & ppm 8,79 (s, 1 H) 7,39 (d, 2 H) 6,86 — 6,98 (m, 2
H) 5,45 (s, 2 H) 3,99 (s, 3 H) 3,73 (s, 3 H) 1,52 (s, 3 H) 1,18 — 1,28 (m, 2H) 0,80 — 0,95 (m,
2 H)

Vi du 170 nhu dwoc minh hoa trong bang 5 dwgc didu ché theo quy trinh duge md ta
cho hop chét 158 nhung thé 4-clobenzaldehyt bing 4-metoxybenzaldehyt & bude 2. Hidu
suét duge bao cao duge dé cap ¢ bude cudi clng.

Vidu 170

9-Metoxy-6-(4-metoxybenzyl)-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrimido[4,5-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

B4t mau vang. Hiéu sut: 27 %.

UPLC-MS [M+H]" =437,19

'"H NMR (400 MHz, DMSO-ds) & ppm 8,80 (s, 1 H) 7,38 (d, 2 H) 6,82 — 6,98 (m, 2
H) 5,43 (s, 2 H) 4,00 (s, 3 H) 3,85 (br dd, 2 H) 3,73 (s, 3 H) 3,29 (br d, 2H) 3,25 (d, 2 H)
2,12 -2,26 (m, 1 H) 1,65 (br dd, 2 H) 1,28 — 1,43 (m, 2 H)

Vidul172

6-(4-Clobenzyl)-2-(1-metylxyclopropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[1,5-c]pyrimidin-5(6H)-on

Trong qua trinh 1am sach sic ky cot & budce 6 cta hgp chét cua vi du 102, hop chét
cua vi du 172 ciing duogc tach ra.

B6t mau cam. Hiéu suit: 11%.

UPLC-MS [M+H]+ = 451,25

'H NMR (400 MHz, DMSO-ds) & ppm 7,69 (d, 1 H) 7,39 (s, 4 H) 7,09 (d, 1 H) 5,29
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(s, 2 H) 3,74 — 3,86 (m, 4 H) 3,34 — 3,44 (m, 4 H) 1,40 (s, 3 H) 1,08 — 1,17 (m, 2 H) 1,04 (s,
2 H)
Vidu 173

3-tert-Butyl-6-[(5-clopyridin-2-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Vi du 173 nhu duge minh hoa trong bang 5 dugc didu ché theo quy trinh dugc mo ta
d6i v6i hop chit cua vi du 96 thé (4-metoxyphenyl)metanamin bang (5-clo-2-
pyridyl)metanamin (mua tir cic nha cung cép c6 sin) & budc 2. Hidu sudt duoc bdo cdo
duoc @& cap & bude cudi ciing.

Chét rdn mau vang. Hidu suit: 7 %.

UPLC-MS [M+H]"=45421

'H NMR (400 MHz, CLOROFOM-d) 8 ppm 8,54 (d, 1 H) 8,38 (d, 1 H) 7,72 (dd, 1
H) 7,44 (d, 1 H) 7,33 (d, 1 H) 5,51 (s, 2 H) 3,88 — 3,96 (m, 4 H) 3,30 - 3,41 (m, 4 H) 1,69
(s, 9H)
Vidu 174

6-(4-Metoxybenzyl)-3-(1-metylxyclopropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Vi du 174 nhu dugc minh hoa trong bang 5 dwoc diéu ché theo quy trinh duge mé ta
d6i v6i hop chit cia vi du 96 thé  2,2-dimetylpropanhydrazit bing 1-
metylxyclopropancarbohydrazit (mua tir cdc nha cung clp c6 san) & bude 6. Hiéu sut duoc
bao cao duge d& cap & bude cudi cling.

Chét rin mau vang. Hiéu suit: 5 %.

UPLC-MS [M+H]" = 447,22

"H NMR (400 MHz, CLOROFOM-d) & ppm 8,35 (d, 1 H) 7,23 (d, 2 H) 6,88 — 6,96
(m, 2H) 6,83 (d, 1 H) 5,41 (s, 2 H) 3,84 — 3,92 (m, 4 H) 3,82 (s, 3 H) 3,20 — 3,28 (m, 4 H)
1,62 (s,3H) 1,30 — 1,39 (m, 2 H) 0,95 — 1,03 (m, 2 H)
Vidu 177

3-tert-Butyl-8-(4-hydroxypiperidin-1-yl)-6-(4-metoxybenzyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Vi du 177 nhu duoc minh hoa trong bang 5 dugc didu ché theo quy trinh duge mé ta
cho hop chit cta vi du 96 (téng hop thay thé) thé morpholin bang piperidin-4-ol (mua tir c4c
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nha cung cip c6 san) & bude 5. Hiéu suét dugc bao cao duge dé cip & bude cudi clng.

Bot mau vang. Hiéu suat: 2 %.

UPLC-MS [M+H]" = 463,26

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,40 (d, 1 H) 7,28 (s, 1 H) 6,90 — 6,93
(m, 1 H) 6,85 — 6,90 (m, 2 H) 5,49 (s, 2 H) 4,00 (tt, 1 H) 3,77 — 3,84 (m, 4 H) 3,57 - 3,72
(m, 3 H) 3,11 - 3,26 (m, 2 H) 1,90 — 2,04 (m, 3 H) 1,66 (ddd, 5 H) 1,57 (s, 10 H)

Trong qué trinh 1am sach sic ky ¢t & budce 5 cua vi du 177, cac hop chét cia vi du
175 va vi du 176 cling duogc tach ra.
Vidu 175

2-tert-Butyl-8-(4-hydroxypiperidin-1-yl)-6-(4-metoxybenzyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Bot mau vang. Hiéu suat: 7 %.

UPLC-MS [M+H]" = 463,32

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,41 (d, 1 H) 7,27 (d, 2 H) 6,93 (d, 1 H)
6,85 — 6,91 (m, 2 H) 5,49 (s, 2 H) 4,00 (tt, 1 H) 3,75 — 3,83 (m, 3H) 3,58 — 3,70 (m, 2 H)
3,10 -3,24 (m, 2 H) 1,91 - 2.06 (m, 2 H) 1,60 — 1,73 (m, 3 H) 1,51 — 1,60 (m, 10 H)
Viduy 176

8-Amino-3-tert-butyl-6-(4-metoxybenzyl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

Bot mau vang. Hiéu suét: 7 %.

UPLC-MS [M+H]"= 379,26

'"H NMR (400 MHz, DMSO-d6) & ppm 7,98 (d, 1 H) 7,28 (d, 2 H) 6,86 — 6,98 (m, 3
H) 6,78 (d, 1 H) 6,20 (s, 2 H) 5,27 (s, 2 H) 3,73 (s, 4 H) 1,49 — 1,64 (m, 11 H)

Vi du 171 nhu dugce minh hoa trong bang 5 dugc diéu ché theo quy trinh dugc mo ta
trong téng hop thay thé cho vi du 96 (thong qua Buchwald & bude cudi cing) thé (4-
metoxyphenyl)metanamin bang (4-clophenyl)metanamin (mua tir céc nha cung cip ¢6 sin)
& bude 1, 2,2-dimetylpropanidrazit bing 2-metylpropanhydrazit (mua tir c4c nha cung cap
¢6 s&n) & bude 4 va thé morpholin cho piperidin-4-ol (mua tir cic nha cung cap c6 sén) &
bude 5. Hidu suat duoc bio cdo dugc dé cip & bude cubi cing.
Vidu 171

6-(4-Clobenzyl)-8-(4-hydroxypiperidin-1-yl)-3-(propan-2-yl)pyrido[2,3-
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e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Bot mau vang. Hicu suét: 2%.

UPLC-MS [M+H]"=453,31

'H NMR (400 MHz, CLOROFOM-d) & ppm 8,42 (d, 1 H) 7,32 — 7,39 (m, 2 H) 7,24
— 7,28 (m, 2 H) 6,77 (d, 1 H) 5,53 (s, 2 H) 4,01 (m, 1 H) 3,57 - 3,69 (m, 2 H) 3,37 (spt, 1 H)
3,18 (ddd, 2 H) 1,90 — 2,04 (m, 2 H) 1,61 — 1,71 (m, 2 H) 1,51 (d, 6 H)

Vidu 178

9-tert-Butyl-5-(4-clobenzyl)-3-(morpholin-4-y1)[1,2,4]triazolo[1',5":1,6 ]pyrimido[5,4-
c]pyridazin-6(5H)-on

Metyl 6-clo-4-((4-clobenzyl)amino)pyridazin-3-carboxylat (budc 1)

(4-Clophenyl)metanamin (1,95 mL, 15,94 mmol) va DIPEA (2,78 mL, 15,94 mmol)
duoc thém vao dung dich da khudy ciia metyl 4,6-diclopyridazin-3-carboxylat (3,0 g, 14,49
mmol) trong MeCN (48,3 mL, 0,925 mol) & nhiét d6 phong. Sau 1 gity khudy, két tia tao
thanh dwgc tach ra bang cach loc. Bot duoge nghién v6i EtO ¢6 chira mot luong nho DMF
dé thu duoc hop chat & vi du nay la bot tréng nhat (3,8 g, hiéu suét: 84 %).

6-Clo-4-((4-clobenzyl)amino)pyridazin-3-carboxamit (budc 2)

Metyl 6-clo-4-[(4-clophenyl)metylamino]pyridazin-3-carboxylat (3,8 g, 12,17 mmol)
duoc xir Iy bang dung dich amoniac 7N trong MeOH (71,3 mL) & nhiét dd phong. Phan tng
duge khudy & 50°C trong 1 gid. Céc chét bay hoi dwoc loai bo trong chan khong dé thu
duoc hop chét & vi du niy 1a chét rdn mau tring (2,9 g, higu sut: 80%).

3-Clo-5-(4-clobenzyl)pyrimido[5,4-c]pyridazin-6,8(5H,7H)-dion (budc 3)

Dung dich dwoc khudy ctia 6-clo-4-((4-clobenzyl)amino)pyridazin-3-carboxamit (2,0
g, 6,73 mmol) trong DMF (67,0 mL) duoc xur ly bing phan tan natri hydrit 60% trong dau
khoéng (0,807 g, 20,19 mmol) va CDI (3,3 g, 20,19 mmol) & nhiét d6 phong. Hoén hop phan
Gmg dugc khudy trong 1 gio & nhiét d6 phong. Dung mdi da dugce loai bo, trong nd lyc hoa
tan nguyén li¢u thd véi DMSO nho dé thuc hién lam sach pha do, két tia dwoc tao ra va
duoc tach ra bing cach loc d& thu dugc sau khi nghién nho bing MeCN luong thi nhit cia
san phim mong muén (630 mg). Chét loc dugc lam sach bing hop C18 (30 gr) va duge ria
giai st dung 1/1 HoO/MeCN & thu duge lugng sin phidm mong muén thir hai (580 mg).
Phan két hop thu duoc hop chét & vi du nay 14 chat rén mau trdng (1,2 gr, hidu suat: 55 %).

3-(tert-Butyl)-8-clo-6-(4-clobenzyl)-[1,2,4]triazolo[4',3":1,6]pyrimido[5,4-
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c]pyridazin-5(6H)-on (budc 4)

DIPEA (1,1 mL, 6,7 mmol) dugc thém timg giot vao huyén phu duge khudy cua 3-
clol-5-[(4-clophenyl)metyl]pyrimido[5,4-c]pyridazin-6,8-dion (545 mg, 1,69 mmol) trong
phosphoryl clorua (30,0 mL) & nhiét d6 phong. Hon hgp phan tng dugc dun néng & 80°C
trong 4 gid, theo ddi bang UPLC (dép tit bing MeOH su hinh thanh chit trung gian C1 dwgc
quan sat 13 chét twong tw metoxy ES™=337). Sau khi lam mat, cac chét bay hoi duogc 1am bay
hoi va phin cin du thu dugc duwoc hoa tan trong 1,4-dioxan (30,7 mL) va 2,2-
dimetylpropanhydrazit (293,88 mg, 2,53 mmol) dugc thém vao. Tiép tuc khudy trong 30
phiit & 50°C bang UPLC theo d&i su tao thanh chét trung gian mo (ES™=421) va sau d6, khi
hdi lvu d& thu dugc vong déng thanh triazol. Sau khi 1am mat, hdn hop duge xtr 1y bang
dung dich bao hoa NaHCO;3 va chiét bang EtOAc. Pha hitu co duge rira bang nude mudi va
lam kho bé‘mg NaySO4 dé tao ra sau khi loc phén can dugce lam sach béng sdc ky RP dé thu
duoc hop chit & vi du nay (160 mg, hidu suat: 23%)

9-tert-Butyl-5-(4-clobenzyl)-3-(morpholin-4-y1)[1,2,4]triazolo[1',5":1,6 ]pyrimido[5,4-
c]pyridazin-6(5H)-on (budc 5)

3-(tert-butyl)-8-clo-6-(4-clobenzyl)-[1,2.4]triazolo[4',3":1,6]pyrimido|[5,4-

c|pyridazin-5(6H)-on (80 mg, 0,20 mmol), Xantphos (27,45 mg, 0,050 mmol), dixesi
carbonat (131 mg, 0,40 mmol) dugc hoa tan trong khi khi 1,4-dioxan (2 mL). Sau do6
morpholin (27 pL, 0,30 mmol) va Pd(OAc), (7 mg, 0,03 mmol) dwgc thém vao. Hon hop
duoc khudy & 100°C trong 1 gid, sau khi 1am mat phan tng dwoc loc bang SolkaFloc va
dung méi da dwogc loai bo. San phdm thé duoc 1am sach bing sic ky cot RP ria giai véi
nuée + 0,1% TFA / ACN + 0,1% TFA gradien bit dau tir 8:2 dén 1:1. Hop chét & vi du nay
thu duoc 13 chit rin mau vang nhat (4 mg, hi¢u suét: 5%).

UPLC-MS [M+H]" = 454,31

'"H NMR (400 MHz, DMSO-ds) & ppm 7,35 — 7,47 (m, 4 H), 6,80 (s, 1 H), 5,48 (s, 2
H), 3,49 — 3,76 (m, 8 H), 1,44 (s, 9 H).

Quy trinh chung trong viéc tao nhém amin dugc gay xuc tac boi niken cdm Ung quang

Lo dugc trang bi vach ngan tu tinh va PTFE/silicon dugc nap béng clo hodc chét
trung gian brom thich hgp (xem bén dudi, 1,0 dinh lvong), amin (1,5 dinh lwong), DABCO
(1,8 dinh Iugng) va 4,4'-Di-t-butyl-2,2'-bipyridin)bis[3,5-diflo-2-[5-triflometyl-2-pyridinyl-
kN)phenyl-kC] iridi (II) hexaflophosphat (0,020 dinh lwong), tiép theo 14 DMA va dung
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dich Niken (2+) clorua - 1,2-dimetoxyetan (1:2:1) (0,050 dinh luong) trong DMA (téng 0,25
M). Hén hop ndy da duge khir khi nghiém nggt (lo thir nhit dugc lam day bang nito, dugce
1Am mét & -78°C va khir khi trong chan khong, duoc lip ddy bing nito va duge lam 4m dén
nhiét do phong, 3 vong) va sau do6 lo va sau do lo dugec bit kin ba‘ing dai parafilm. Lo dugc
chiéu xa LED 365 nm (khoang cach 2 cm tir dén LED mau xanh lam 34 W). Nhiét d6 bén
trong khi chiéu xa 1a khoang 55°C (khong c6 quat 1am mét). Sau 2-4 git phan tng dwgc pha
lodng bing EtOAc va rira lan luot bang nude va nude mudi. Pha hitu co duoc lam kho bing
Na,S04, dé thu duge sau khi loc va loai bd dung moi, phén can duoc lam sach bﬁmg sdc ky
hoidc RP-HPLC.
Vidu 179

8-(4-Aminopiperidin-1-yl)-3-tert-butyl-6-(4-
clobenzyl)[1,2,4]triazolo[4',3":1,6]pyrimido[5,4-c]pyridazin-5(6H)-on

Vi du 179 nhu dugc minh hoa trong bang 5 duge diéu ché theo quy trinh duge mo ta
cho hop chét 178 nhung theo quy trinh chung cho viéc tao nhém amin duge gdy xic tac
niken cdm Ung quang & budc 5 st dung 3-(tert-butyl)-8-clo-6-(4-clobenzyl)-
[1,2,4]triazolo[4',3":1,6]pyrimido|5,4-c]pyridazin-5(6H)-on (70 mg, 0,17 mmol) va N-(4-
piperidyl)carbamat (52 mg, 0,26 mmol). Sau khi xir Iy véi DCM/TFA (9/1) trong 2 gi¢ va
loai bo dung moi, phﬁn cidn thu dugc duge lam sach béng RP-HPLC dé thu duoc hop chét &
vi du nay.

Chét rin mau vang nhat. Hiéu suét: 12 %.

UPLC-MS [M+H]"= 467,49

"H NMR (400 MHz, DMSO-ds) 8 ppm 7,78 — 7,91 (m, 3 H), 7,37 — 7,48 (m, 4 H),
6,79 (s, 1 H), 5,45 (s, 2 H), 4,45 — 4,56 (m, 2 H), 3,06 (br t, 2 H), 1,98 (br d, 2 H), 1,55 (s, 9
H), 1,37-1,52 (m, 3 H)
Vidu 180

3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-
yD)[1,2,4]triazolo[4',3":1,6pyrimido|[5,4-c]pyridazin-5(6H)-on

Hop chét ctia vi du 181 nhu duoc minh hoa trong bang 5 duge didu ché theo quy
trinh dwgc md ta trong vi du 178 thé (4-clophenyl)metanamin bang (4-
metoxyphenyl)metanamin (mua tir cdc nha cung cip c6 san) & bude 1, va thuc hién viée tao
nhém amin dugc gy xtc tic niken quang cho budc cudi cling, nhw duge mb ta trong vi du
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180, thé morpholin cho 4 aminopiperidin. Hiéu suit duoc bao cao duge s cap ¢ bude cudi
cung.

Chét rén mau nau nhat. Hiéu suét: 21 %.

UPLC-MS [M+H]" =450,41

'H NMR (400 MHz, DMSO-d¢) & ppm 7,36 (br d, 2 H), 6,91 — 7,01 (m, 1 H), 6,87
(br d, 2 H), 5,40 (s, 2 H), 3,71 — 3,85 (m, 4 H), 3,70 (s, 7 H), 1,55 (s, 9 H)

Céc vi du 181-185 nhu minh hoa trong bang 5 duoc didu ché theo quy trinh duge md
ta trong téng hop thay thé cho vi du 96 (thong qua Buchwald & bude cubi cing) thé (4-
metoxyphenyl)metanamin bang amin thich hop (duge tong hop theo quy trinh duge bdc 19
boi tai lidu hodic mua tir cac nha cung cip c6 sin) & bude) & bude 1, va thé morpholin, néu
trong trudng hop, bang amin thich hgp (mua tir cdc nha cung cép ¢6 san) trong qua trinh tao
nhém amin dugc gy xuc tac niken quang trong bude cubi ciing. Cac hiédu suit dugce bio cdo
duge d& cap & bude cudi cling.

Vidu 181

tert-Butyl 4-[3-tert-butyl-6-(4-clobenzyl)-5-0x0-5,6-dihydropyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-8-yl]piperazin-1-carboxylat (budc 1)

Hop chit nay duge diéu ché theo quy trinh chung cho viéc tao nhém amin dugc giy
xtc tac niken cadm Ung quang st dung 8-bromo-3-(tert-butyl)-6-(4-clobenzyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on (80,0 mg, 0,180 mmol) va tert-butyl piperazin-1-
carboxylat (50,03 mg, 0,270 mmol). San phim thé dwge lam sach bang sic ky cot RP rira
gi4i bing nude + 0,1% TFA / ACN + 0,1% TFA gradien bit dau tir 8:2 dén 1:1 d¢ thu dugc
hop chat & vi du ndy (35 mg, hidu suét 35 %).

3-(tert-Butyl)-6-(4-clobenzyl)-8-(piperazin-1-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
¢]pyrimidin-5(6H)-on (budce 2)

TFA (0,1 mL) dugc thém vao dung dich da khudy tert-butyl 4-(3-(tert-butyl)-6-(4-
clobenzyl)-5-ox0-5,6-dihydropyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-8-yl)piperazin-1-
carboxylat (35 mg, 0,060 mmol) trong DCM (0,900 mL) & 0°C. Phéan tang dugc dé 1am 4m &
nhiét d6 phong va khudy trong 2 gio. Céc chét bay hoi dugc loai bd trong chan khong va sén
phim thd dwoc 1am sach bang sic ky cot RP rira giai v6i nude + 0,1% TFA / ACN + 0,1%
TFA gradien bat dau tir 8:2 dén 1:1 dé thu dugc hop chit & vi du nay 1a bot mau ndu nhat
(19 mg, hiéu suit: 66 %).
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UPLC-MS [M+H]" =452,46

'"H NMR (400 MHz, DMSO-ds +TFA) 6 ppm 8,91 (br s, 2 H), 8,49 (br s, 1 H), 7,42
(s, 2 H), 7,39 (s, 2 H), 7,08 (br s, 1 H), 5,55 (br s, 2 H), 3,50 — 3,58 (m, 4 H), 3,24 (brs, 4
H), 1,55 (brs, 9 H)
Vidu 182

2-(tert-Butyl)-6-(4-clobenzyl)-8-(piperazin-1-yl)pyrido[2,3-e][1,2,4]triazolo[1,5-
c]pyrimidin-5(6H)-on

Trong buée cudi cing, 1am sach béng séc ky cot ctia hop chét cta vi du 181, hop chét
ctia vi du 182 ciing duge tach ra 1a bot trang (16 mg, higu sut: 31 %).

UPLC-MS [M+H]"= 452,31

'H NMR (400 MHz, DMSO-ds) 6 ppm 8,78 (br s, 2 H), 8,49 (d, 1 H), 7,36 — 7,45 (m,
4 H), 7,10 (d, 1 H), 5,57 (s, 2 H), 3,55 - 3,70 (m, 4 H), 3,15 - 3,34 (m, 4 H), 1,43 (s, 9 H).
Viduy 183

3-(tert-Butyl)-6-(4-clobenzyl)-8-(3-metoxypyrolidin-1-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Hop chét nay duge diéu ché theo quy trinh chung cho viéc tao nhom amin duge gly
xuc tdc niken cam Ung quang st dung 8-bromo-3-(tert-butyl)-6-(4-clobenzyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on (70 mg, 0,160 mmol) va 3-metoxypyrolidin
(23,77mg, 0,240 mmol). San phim thé dugc lam sach bang sic ky cot RP rtra gidi véi nude
+0,1% TFA / ACN + 0,1% TFA gradien bat dau tir 8:2 dén 1:1 dé thu dugc hop chat & vi
du nay 12 chét rén mau vang nhat (13,8 mg, hiéu suit 19 %)

UPLC-MS [M+H]" = 467,42

"H NMR (400 MHz, DMSO-d6) & ppm 8,19 (d, 1 H), 7,37 — 7,53 (m, 4 H), 5,57 (s, 2
H), 4,12 (br s, 1 H), 3,50 (br s, 3 H), 3,32 — 3,44 (m, 1 H), 3,26 (s, 3 H), 1,98 — 2,22 (m, 2
H), 1,57 (s, 9 H)
Vidu 184

3-(tert-Butyl)-6-(4-clobenzyl)-8-((tetrahydro-2H-pyran-4-yl)amino)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Hop chét & vi du nay duoc didu ché theo quy trinh chung cho viéc tao nhém amin
dugc giy xtc tdc niken cam Ung quang st dung 8-bromo-3-(tert-butyl)-6-(4-
clobenzyl)pyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on (20 mg, 0,04 mmol) va

160



43064 161/187

tetrahydropyran-4-amin (7 pL, 0,07 mmol). San phim thdé dugc 1am sach bang sdc ky cot
RP rira giai véi nuéce + 0,1% TFA / ACN + 0,1% TFA gradien bét dau tir 8:2 dén 1:1 dé thu
dugc hop chit ¢ vi du nay 1a chét rdn mau vang nhat (4 mg, hiéu suat: 15 %)

UPLC-MS [M+H]" =467,20

'H NMR (400 MHz, DMSO-ds) & ppm 8,09 — 8,26 (m, 1 H), 7,35 — 7,55 (m, 4 H),
6,59 (d, 1 H), 5,54 (s, 2 H), 3,83 (br d, 2 H), 3,53 — 3,69 (m, 1 H), 3,24 - 3,45 (m, 2 H), 1,52
—1,66 (m, 11 H), 1,12 — 1,42 (m, 2 H).

Vidu 185

3-tert-Butyl-6-[(5-metylthiophen-2-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Hop chit ¢ vi du nay dugc didu ché theo quy trinh chung cho viéc tao nhém amin
dugc gdy xuc tidc niken cam Ung quang st dung 8-bromo-3-(tert-butyl)-6-((5-
metylthiophen-2-yl)metyl)pyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on 478-100
(60 mg, 0,132 mmol) lam nguyén li¢u ban dAu. San pham thd duge 1am sach bang sic ky cot
RP rira gidi v6i nude + 0,1% TFA / ACN + 0,1% TFA gradien bat ddu tir 8:2 dén 4:6 thu
dugc hop chét & vi du nay 1a chét rin mau vang nhat (19 mg, hiu suat: 32%)

UPLC-MS [M+H]" =439,19

'H NMR (400 MHz, DMSO-dg) & ppm 8,42 (d, 1 H), 7,36 (d, 1 H), 7,10 (d, 1 H),
6,66 (m, 1 H), 5,60 (s, 2 H), 3,70 — 3,88 (m, 4 H), 3,37 — 3,48 (m, 4 H), 2,35 (s, 3 H), 1,57
(s, 9 H).

Céc vi du 186-188 nhu dugc minh hoa trong bang 5 da dugc didu ché theo quy trinh
duoc md ta trong tong hop thay thé cho vi du 96 (thong qua Buchwald & budc cudi cing)
thé (4-metoxyphenyl)metanamin bang (4-clophenyl)metanamin (mua tir cdc nha cung cap
c¢6 san) & bude 1, 2,2-dimetylpropanidrazit bang hydrazit thich hop (dugc téng hop theo quy
trinh tai liéu dugce bdc 16 hodc mua tur cac nha cung cép c¢6 san) & budce 4 va morpholin bz‘?lng
amin thich hgp & budce 5. Cac hiéu suét duoc bao cao duoc d& cap & budce cudi cling.

Vidu 186
6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Chét rin mau vang nhat. Hiéu suit: 15 %.

UPLC-MS [M+H]* = 495,20
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'H NMR (400 MHz, DMSO-d¢) & ppm 8,47 (d, 1 H) 7,51 — 7,59 (m, 2 H) 7,41 — 7,50
(m, 2 H) 7,07 (d, 1 H) 5,56 (s, 2 H) 3,93 (dd, 2 H) 3,77 - 3,86 (m, 4 H) 3,33 — 3,48 (m, 6 H)
3,26 (d,2 H) 2,19 — 2,34 (m, 1 H) 1,69 — 1,80 (m, 2 H) 1,34 — 1,50 (m, 2 H)

Viduy 187

8-(4-Axetylpiperazin-1-yl1)-6-(4-clobenzyl)-3-(propan-2-yl)pyrido[2,3-
e][1,2.,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Chét rdn mau vang nhat. Higu suét: 9%.

UPLC-MS [M+H]" = 480,24

1H NMR (400 MHz, DMSO-d6) & ppm 8,45 (d, 1 H) 7,35 - 7,50 (m, 4 H) 7,03 (d, 1
H) 5,57 (s, 2 H) 3,52 — 3,65 (m, 4 H) 3,34 — 3,48 (m, 4 H) 3,18 (spt, 1 H) 2,05 (s, 3 H) 1,38
(d, 6 H)

Viduy 188

6-(4-Clobenzyl)-8-(morpholin-4-yl)-3-[(tetrahydro-2H-pyran-4-
yloxy)metyl]pyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

Chét rén mau vang nhat. Hidu suét 19%.

UPLC-MS [M+H]" = 511,21

'H NMR (400 MHz, DMSO-ds) 8 ppm 8,41 (d, 1 H) 7,31 — 7,50 (m, 4 H) 7,01 (d, 1
H) 5,50 (s, 2 H) 5,08 (s, 2 H) 3,76 — 3,90 (m, 3 H) 3,69 — 3,75 (m, 4 H) 3,25 - 3,42 (m, 6 H)
1,82 -1,98 (m, 2 H) 1,39 - 1,57 (m, 2 H)

Vidu189
3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[3,4-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on

6-Clo-4-[(4-metoxyphenyl)metylamino]pyridin-3-carbonitril (budc 1)

Thém vao dung dich 4,6-diclopyridin-3-carbonitril (5,78 mmol, 1000 mg) trong
MeCN (20 mL) (4-metoxyphenyl)metanamin (8,68 mmol, 1189,4 mg, 1,13 mL) va hdn hop
duoc khudy & 65°C trong 2 gid, két tia tring dugc tao thanh. Sau khi 1am mét & nhiét do
phong, nuée va EtAcO duge thém vao, hai pha dugc tach ra, 16p hitu co duge ria béng
nuée va nude mudi, 1am khod bing NapSOu, duge loc va lam bay hoi. San phém tho duoc
lam sach bing sic ky cot gel silic oxit rira giai v6i gradien etyl axetat/ete diu mo bit dau tir
0:100 dén 30:70. 513 mg san phAm mong mudn thu dugc 1a bot tréng (hidu suat 32 %).

4-[(4-Metoxyphenyl)metylamino]-6-morpholino-pyridin-3-carbonitril (budc 2)
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Cho dung dich 6-clo-4-[(4-metoxyphenyl)metylamino]pyridin-3-carbonitril (1,87
mmol, 513 mg) trong NMP (10 mL) trong 1o MW, morpholin (2,81 mmol, 244,9 mg, 0,245
mL) duge thém vao va hdn hop dugce khudy & 130°C dudi chiéu xa vi séng trong 2 gidy (sau
1 gio, thém 1 duong lwong morpholin). Sau khi lam mat ¢ nhiét do phong, nuée va EtOAc
dugce thém vao va hai pha duoc tach ra. Sau do6, nudc dugce chiét biang EtOAc va cic pha
hitu co két hop duge 1am khé bing NaxSOs, dugc loc va lam bay hoi. San pham thé duge
lam sach bing sic ky cot gel silic oxit rira gidi voi gradien etyl axetat/ete diu mo bit dau tir
20:80 dén 50:50. 500 mg san phdm mong muén thu dwoc 1a dang bot tring (hidu suit 82%).

4-[(4-Metoxyphenyl)metylamino]-6-morpholino-pyridin-3-carboxamit (budc 3)

Cho dung dich duoc lam mét bang d4 lanh cta 4-[(4-metoxyphenyl)metylamino]-6-
morpholino-pyridin-3-carbonitril (0,669 mmol, 217 mg) trong DMSO (5 mL) dung dich
natri hydroxit (0,401 mmol, 0,4014 mL, 1 mol/L) dugc thém vao sau d6 1a dung dich hydro
peroxit 30% (0,803 mmol, 0,082 mL, 91,01 mg) va hdn hop duoc khqu ¢ nhiét do trong 2
gid. Sau do, nude va EtOAc duge thém vao, hai pha duoc tach ra, 16p nude duge chiét bang
EtOAc (3x) va céc 16p hitu co két hop duge lam khd bang Na;SOq, dugce loc va lam bay hoi.
190 mg san phim mong muén duge thu gom 1a bot tréng va duoc st dung trong bude tiép
theo ma khong can 1am sach thém (hiéu suit 82%).

1-[(4-Metoxyphenyl)metyl]-7-morpholino-pyrido[4,3-d]pyrimidin-2,4-dion (buéc 4)

Cho dung dich cta 4-[(4-metoxyphenyl)metylamino]-6-morpholino-pyridin-3-
carboxamit (0,730 mmol, 250 mg) trong DMF (10 mL, 100 % khéi lugng), natri hydrua
(4,381 mmol, 175,2 mg, 60% khdi luong) duge thém vao, tiép theo la di(imidazol-1-
yl)metanon (4,381 mmol, 710,4 mg) va hon hop dugce khudy & nhiét do phong qua dém.
Axit axetic dugc thém vao cho dén khi pH=3-4, sau d6 thém nudc va két tia tring duoc tao
thanh. Sau khi loc 220 mg san phim mong muén dugc thu gom 1a bot tring (hiéu sudt =
81%).

4-Clo-1-[(4-metoxyphenyl)metyl]-7-morpholinopyrido[4,3-d]pyrimidin-2-on  (budc
5)

1-[(4-metoxyphenyl)metyl]-7-morpholino-pyrido[4,3-d]pyrimidin-2,4-dion (0,271
mmol, 100 mg) trong mdi trudong nito dwgc huyén phu trong etyldiisopropylamin (0,814
mmol, 0,139 mL, 105,2 mg) va POCl; (38 mmol, 3,49 mL, 5827 mg) dugc thém vao tung
giot va hdn hop duge khudy ¢ 50°C trong 1 gidr. Hon hop dugc lam mét dén nhiét d6 phong,
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POCI; duoe lam bay hoi dudi ap sudt giam va phin cin duoc rira bing 1,4 dioxan (3 lan).
104 mg san pham mong mudn duoc thu gom 1 sén pham tho (dau den) va dugc st dung
trong budc tiép theo ma khong can 1am sach thém (hiéu suit 99%).

3-tert-Butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[3,4-¢][1 ,2,4]triazolo[4,3-
¢]pyrimidin-5(6H)-on (budc 6)

Dung dich 4-010-1-[(4-metoxypheny1)metyl]-7-m0rpholin0-pyrido[4,3—d]pyrimidin-
2-on (0,269 mmol, 104 mg) va 2,2-dimetylpropanhydrazit (0,403 mmol, 47 mg) trong 1,4
dioxan (3 ml) dwoc khudy & nhiét do phong trong 30 phut. Hon hop sau d6 duge dun nong
hdi luu trong 2 gid. Sau khi 1am mét & nhi¢t d§ phong, nude va EtOAc duoc thém vao va
hai pha dugc tach ra. Nuéc dugc chiét bﬁng EtOAc va cac pha hitu co két hop dugc lam kho
bang Na,SO4, duge loc va lam bay hoi. San phim thé dugc hoa tan trong tetrahydrofuran
kho (5 mL, 100% khéi lugng) va thude thir Burgess (0,864 mmol, 0,206 g) dugc thém vao
va khudy hon hop & nhiét dd phong qua dém, nude dugce chiét bang EtOAc va cic pha hitu
co két hop dugc 1am khd béng NayS04, dugc loc va lam bay hoi. San phém tho duogc lam
sach bang sic ky cot gel silic oxit rira giai v6i gradien etyl axetat/ete ddu moé bat dau tir
50:50 to 100:0. Thu duoc 20 mg cua vi du 189.

Bot trdng. Hidu suit: 16 %.

UPLC-MS [M+H]" = 449,15

'H NMR (400 MHz, DMSO-ds) & ppm 8,94 (s, 1 H) 7,34 (d, 2 H) 6,86 — 6,96 (m, 2
H) 6,54 (s, 1 H) 5,41 (s,2 H) 3,72 (s, 3 H) 3,64 — 3,71 (m, 4 H) 3,50 — 3,58 (m, 4 H) 1,55 (s,
9 H)

Vi du 190 nhu duge minh hoa trong bang 5 dugc diéu ché theo quy trinh duge md ta
cho hop  chat 189  nhung thé  2,2-dimetylpropanhydrazit  cho 1-
metylxyclopropancarbohydrazit (mua tir cic nha cung cép c6 san) & bude 6.
Vidu 190

6-(4-Metoxybenzyl)-3-(1 -metylxyclopropyl)-8-(morpholin-4-yl)pyrido[3,4-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on

B4t mau vang nhat. Hiéu suat: 25 %.

UPLC-MS [M+H]* = 447,29

'H NMR (400 MHz, DMSO-ds) & ppm 8,90 (s, 1 H) 7,37 (d, 2 H) 6,85 - 6,94 (m, 2
H) 6,52 (s, 1 H) 5,40 (s, 2 H) 3,72 (s, 3 H) 3,63 — 3,70 (m, 4 H) 3,49 — 3,56 (m, 4 H) 1,48 (s,
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3H) 1,14 - 1,19 (m, 2 H) 0,79 - 0,87 (m, 2 H)

Vi du 191 nhu duge minh hoa trong bang 5 dugc didu ché theo quy trinh duge mo ta
cho hop chét 180 nhung thé (4-metoxyphenyl)metanamin cho (4-clophenyl)metanamin
(mua tr céc nha cung cép c6 sdn) & bude 1.

Vidu 191

3-tert-Butyl-6-(4-clobenzyl)-8-(morpholin-4-y1)[1 ,2,4]triazolo[4',3":1,6]pyrimido[5,4-
¢]pyridazin-5(6H)-on

Vi du 192 nhu duge minh hoa trong bang 5 dugc didu ché theo quy trinh duge mod ta
cho hop chit trong vi du 189 thé  (4-metoxyphenyl)metanamin bang (4-
clophenyl)metanamin (mua tir cac nha cung cAp ¢ san) trong bude 1.

Vidu 192

3-tert-Butyl-6-(4-clobenzyl)-8-(morpholin-4-yl)pyrido[3,4-e][1 ,2,4]triazolo[4,3-
¢]pyrimidin-5(6H)-on

Bot mau vang nhat. Hi¢u suét: 23 %.

UPLC-MS [M+H]" =452,95

Céc vi du 193-194 nhu dugc minh hoa trong bang 5 duoc didu ché theo quy trinh
dugc moé td trong vi du 1 thé  (4-metoxyphenyl)metanamin bang (3,5-
dimetoxyphenyl)metanamin (mua tir cic nha cung cdp c6 sin) & bude 2 va thé 3-
metylbutan-1,2-diamin HCI bing 4,4-dimetylpentan-1,2-diamin (tir cic nha cung cap co
san) & bude 3. Céc hiéu suat duoc bao céo duge & cap o budce cudi cung.

Vidu 193

6—(3,5-Dimetoxybenzyl)-2-(2,2-dimetylpropyl)-8-(m0rph01in—4-yl)-2,6—
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

va
Vidu 194

6-(3,5-Dimetoxybenzyl)-3—(2,2-dimetylpropyl)-8-(m0rpholin—4-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on

Rira giai 1An thtr nhét: Vi du 194. Chét rén mau tring nhat (hiéu sudt: 25%).

UPLC-MS [M+H]" = 494,28

'H NMR (400 MHz, Axetonitril-ds)  ppm 8,11 (s, 1 H), 6,64 (s, 1 H), 6,48 (s, 2 H),
6,40 (br s, 1 H), 5,13 (brs, 2 H), 4,25 — 4,36 (m, 1 H), 4,08 — 4,23 (m, 1 H), 3,75 (s, 10 H),
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3,53 (brt, 1 H), 3,13 - 3,25 (m, 4 H), 1,83 (m, 1 H), 1,53 (m, 1 H), 1,05 (s, 9 H).

Rira giai An th hai: Vi du 195. Chét rin mau vang nhat (hi¢u suit: 13%).

UPLC-MS [M+H]" = 494,28

'H NMR (400 MHz, Axetonitril-d; +TFA) & ppm 9,63 (br s, 22 H), 8,33 (d, 1 H),
6,59 — 6,68 (m, 1 H), 6,43 — 6,50 (m, 3 H), 5,15 - 5,39 (m, 2 H), 4,83 — 5,01 (m, 1 H), 4,24
— 4,40 (m, 1 H), 3,84 — 3,99 (m, 1 H), 3,74 - 3,80 (m, 10 H), 3,43 — 3,52 (m, 4 H), 2,13 -
2,38 (m, 1 H), 1,97 (m, 5 H), 1,62 — 1,85 (m, 1 H), 1,05 (s, 9 H).
Thir nghiém sinh hoc: Céc phép do huynh quang canxi

Thtr nghiém tim thu thé P2X; purinergic & nguoi da duoc didu chinh cho phu hop véi
thiét bi sang loc bén trong sit dung FLEXSTATION ]am diu doc va photoprotein lam dau
doc phat quang. Thir nghiém bao gdm céc té bao CHO-K1 tai td hop dong biéu hién thu thé
P2rx3 & ngudi va photoprotein nhay cam Ca2*. Té bao duge duy tri trong hdn hgp DMEM
F-12 (1:1) (LONZA loai sé6 BE04-687F/U1) dugc bd sung 9 ml natri pyruvat 100 mM
(LONZA loai s6 BE13-115E), 29 mL 7,5 % natri bicarbonat (LONZA loai s6: BE17-613E),
5,5 mL ctia 1 M Hepes (LONZA loai sé BE17-737E), 5 mL penixilin/streptomyxin 100X
(LONZA loai sé DE17-602E) va 50 mL huyét thanh thai bo (Sigma loai s6 F7524), 1
mg/mL G418 (Sigma loai s G8168) va 5 pg/ml puromyxin (Sigma loai s6 P9620). Piéu
kién nhin giéng tiéu chudn bao gbém gieo hat trong binh P75 hai 1An mot tudn, thu hdi
khoang 20x106 t& bao, twong tmg v&i khoang 80% hop luu. Té bao duoc cdy vao 96 dia
giéng d4y c6 vach den véi mat do 40000 té bao/giéng trong dung dich dém Tyrode (dung
dich dém Tyrode: dung dich tu dit, 130 mM NaCl, 5 mM KCl, 2 mM CaCl2, 5 mM
NaHCO3, 1 mM MgCl2, 20 mM HEPES, pH 7,4). Sau 24 git, mdi trudng nudi cdy duge
thay thé bing 200 ul/giéng coelenterazin trong dung dich dém Tyrode (Coelenterazin: tur
BIOSYNTH (loai s&6 C-7001). Dung dich géc 10 mM dugc dicu ché trong DMSO va
glutathion va duge béo quan ¢ -20°C). Céc dia dugc U trong 4 gio & 37°C va dugce tiém 10
uL/giéng cac hop chit thir nghiém ¢ ndng do 25X trong dung dich dém Tyrode. Sau 4 phut,
1An tht hai tiém 50 pL/giéng 5X o, B-Met-ATP trong dung dich dém Tyrode (a, B-Met-
ATP: tur Tocris (loai 6 3209), duge hoa tan ¢ 100 mM trong nude va duogc luu trlt trong
khoang -20°C) dugc thuc hién va tin hiéu cua su phat quang phat ra dd dugc
FLEXSTATION III (céc thiét bi phan tir) ghi lai. Cac hop chét dugc thir nghiém thé hién su
d6i khéng so v6i thu thé P2X5 & ngudi trong khoang tir 1 nM dén 10 uM. Vi du 96 va vi du
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102 cho thiy su trc ché twong tng 12 20,7 va 25,5 nM.

167/187

Céac chit dbi khang duoc chon loc cua thu thé P2Xs & nguoi duge biu thi 1a ICso

(nM) dbi v6i mot sé hop chét quan tAm, duge dieu ché theo sang ché, dugc thé hién dudi

day trong bang 6 dén Bang 9.

Bang 6: Hoat dong d6i khang thu thé P2X3 & ngudi d6i v6i cac hop chit duge chon

theo sang ché.

Hop chit hop2s
ICso NM
1 5216,0
2 1191,0
3 1155,0
4 178,0
5 278.4
6 503,7
7 1643,0
8 636,4
9 74,3
10 241,0
11 357,6
12 4279
13 1258,0
14 171,9
15 1425,5
16 2233,5
17 690,0
18 300,9
19 5509,5
20 1138,0
21 7193,0
22 142.8
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23 506,2
24 515.,2
25 388.9
26 468,8
28 375,0
29 367.9
30 350,2
31 228,5
32 123,8
33 219,2
34 408,1
35 793,3
36 245,3
37 677,7
38 2037,5
39 5141,0
40 1047,9
41 3318,5
42 188,6
43 111,8
44 491,0
45 200,5
46 126,8
47 199,0
49 871,7
50 280,1
51 731,0
52 1252,0
53 2068,0
54 1696,0
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Béng 7: Hoat dong dbi khang thu thé P2X5 ¢ ngudi 61 véi cac hop chit duge chon

theo sang ché.

43064

55 2439.,5
56 345,1
57 3285,0
58 9201,0
60 1095,5
61 1076,8
62 720,3
63 298,7
64 108,6
65 1788,5
66 2281,0
67 217,71
68 108,9
69 98,3

Vida h-P2X3
ICso nM
70 138,9
72 1386,0
73 917,3
74 416,4
75 3506,0
76 381,1
77 238,9
78 631,0
79 53,7
80 1534,0
81 268,6
32 3324
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83 292,5

84 259,1

85 1304,0
87 443.9

38 53,6

89 5749

90 332,0
91 507,4
92 801,5
93 1009,0
94 8262,0
95 2985,0
96 20,7

97 393,7
98 897,0
99 121,5
100 153,1
101 2442,0
102 25,5

103 810,5
104 734,1
105 655.,4
106 40,6

107 1316,7
108 175.,4
109 203,4
110 256,6

|
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Bang 8: Hoat dong ddi khang thy thé P2X3 & ngudi d6i véi cac hop chit duge chon

theo sang ché.
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h-P2X3
Vidu

ICso nM
111 101,7
112 1438,5
115 436,6
116 468,6
117 1974
118 1055,0
119 1214,0
120 543,6
121 1151,0
122 1813,5
123 246,2
124 2817,5
125 538.0
126 20,6
127 147,1
128 575,5
132 19,1
133 216,8
136 1788,0
137 2344
138 3344
139 379,0
140 309,1

Bang 9: Hoat dong d6i khang thu thé P2X5 & nguoi d6i véi cac hop chét duoc chon

theo sang ché.

h-P2X3
Vidu
[Cso nM
143 2255
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144 2483

145 1783

147 2441

151 937,7
154 1046,4
155 2170,5
156 607,8
157 495,2
161 4294.,0
163 2717,5
164 188,0
165 701,9
168 1394,8
171 699,7
173 2,59

174 78,5

176 2569,2
186 289,0
188 527,7

Phan tich théng ké

172/187

Céc dudng cong te ché ciia cac hop chét thir nghiém tai thu thé P2X; vo tinh dugc

xac dinh bing phan tich hdi quy phi tuyén tinh st dung phin mém Prism 4.0 (Graphpad,

San Diego, CA). Céc gid tri ICso va hé s d¢ doc gia Hill dugc ude tinh boi chuong trinh,
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YEU CAU BAO HO

1. Hop chét theo cong thue I:

R4
AZ A N~ R
nR1—|——A | ¢
Ro

cong thie I

hoic ddng phén ddi quang, ddng phan khong _déi quang, N-oxit, hodc mubi duge
dung hoac su két hop ctia ching, trong dé:

mdt hodc hai trong s cdc nhém A bao gdm céc nguyén tl nito, va cdc nhém A con
lai mdi ching bao gdm nguyén tir cacbon;

X-Y la nhom N-C;

mdi Ry doc lap 1a 2-oxa-6-azaspiro[3.3]heptan-6-yl, 3-metoxymetylazetidin-1-yl, 3-
metoxypyrolidin-1-yl, 4-axetylpiperazin-1-yl, 4-aminopiperidin-1-yl, 4-hydroxypiperidin-1-
yl, 4-hydroxypiperidin-1-yl-carbonyl, 4-metoxypiperidin-1-yl, 4-morpholinyl,
dimetylaminopiperidin-1-yl, hydroxymetylpiperidin-1-yl, morpholin-4-ylcarbonyl,
tetrahydro-2H-pyran-4-ylamino hodc tetrahydro-2H-pyran-4-ylaminocarbonyl, (oxetan-3-
ylmetyl)amino, 4-(hydroxyaxetyl)piperazin-1-yl;

R, 12 nhém Ci-Cs alkyl, nhém C1-Cs alkoxy, nhom Cs-Ci4 arylalkyl, nhom Cs-Cis
heteroarylalkyl, nhém C3-C;7 xycloalkyl, nhom Ce-Ci4 aryl mdt, hai hoac ba vong hodc
nhém di vong Ci-Ci3 mot, hai hodc ba vong duogc thé tuy y chtra tir 1 dén 5 nguyén tir khic
loai duogc chon tir N, O hodc S;

cac nhom Rs va R4 duogc lién két v6i nhau dé tao thanh vong di vong ndm canh chtra
tir 2 dén 3 nguyén tir nito hoic vong di vong séu canh chira 2 nguyén tir nito, duoc thé véi
mot hodc nhiéu nhém Re;

Rs 13 O duge lién két dbi truc tiép véi vong chira X-Y;

mdi Re ddc lap 1a nguyén tr halogen duge chon tur F, Cl, Br hoac I; hodc nhém

carbonyl, oxo, C1-Cs alkyl, C1-Cs alkoxy hodc Cs-C7 xycloalkyl duge thé tiy ¥, nhém Ce-
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C14 aryl mot, hai hodc ba vong dugc thé tiy ¥ hozc nhém di vong Ci-Ci3 mot, hai hodc ba
vong duge thé tiy y chira tir 1 dén 5 nguyén tir khac loai duoc chon tir N, O hoic S hodc
céch khéc, hai nhém Re duoc lién két voi nhau dé tao thanh nhém c6 cong thie -(Zp)- trong
d6 p 1a s6 nguyén tir 3 dén 5 va mdi Z doc lap 1a nguyén tir oxy hodc nhom metylen dugc
thé tuy y, v6i di€u kién khong c6 hai phin tit Z lién k& 1a nguyén tir oxy; va

nlasb nguyén dugce chon doc lap tu 0 dén 3.

2. Hop chit theo diém 1, trong d6 cac phan tir thé tiy y duge chon ddc 1ap tir nhom
bao gdm cac nguyén tir halogen, cac nhém Ci1-Cs alkyl, Ci1-Cs alkoxy, hydroxy, mercapto,
pitro, xyano, oxo, halo(Ci-Cs)alkyl, halo(C1-Ce)alkoxy, Ci-Cs alkylthio, Ci-Cs
alkylsulphonyl, Ci-Cs alkylcarbonyl, sulfamoyl, Ci-Cs alkylsulfamoyl,  di(Ci-
Ce)alkylsulfamoyl, (C1-Cg)alkoxycarbonyl va (Cl-Cg)alkylcal‘bonyl(C1-C6)alkyl, va tr cac
nhém c6 cong thire -NR*R*, -C(=0)-NR*R*, -D, -0-D, -C(=0)-D, -(CHz)q-D, -NR**-D, -
C(=0)-NR**-D, -NR**C(=0)-D va -0-C(=0)-D trong do mdi R* doc 1ap la nguyén tu
hydro hoic nhém Ci-Cs alkyl, Ci-Ce alkoxy, Ci-Ce alkylcarbonyl, phenyl hodc benzyl, R**
12 nguyén t& hydro hodc nhém Ci-Ce alkyl, q 1a s6 nguyén tur 1 dén 6 va D 1a nhém phenyl
hoic nhom di vong Ci-Cs chua tur 1 dén 3 nguyén ti khac loai dugc chon tr N, OvaS;
nhém Ci-Cs xycloalkyl; mdi nhom D con duge thé tiy y véi tir 1 dén 3 nhoém duge chon
doc 1ap tir halo, hydroxy, Xyano, nitro va C1-Cs alkyl, tot hon 13 trong d6 cac phan tit thé tuy
y dugc chon tir cdc nhom bao gbm céc nguyén tir halogen va cac nhém C1-Cs alkyl.

3. Hop chét theo cong thirc I:

R4
A% A Nl R
I'\R1——|—A l ¢
Ro

cong thuce I
hodc ddng phan d6i quang, dong phan khong d6i quang, N-oxit, hodc mudi dugc
dung hodc su két hop cta chung, trong do:
mot hodc hai trong sé céc nhém A bao gdm cac nguyén tir nito, va cac nhom A con

lai m&i chung bao gom nguyén tir cacbon;
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X-Y 1a nhom N-C;

mdi Ry doc lap 1a H, morpholinyl, oxetanyl, piperazinyl, piperidinyl, pyranyl,
pyrolidinyl hoic dan xuit ctia chung;

R, 12 nhém Ci-Cs alkyl, nhom Ci-Ce alkoxy, nhom Cs-Ci4 arylalkyl, nhom Cs-Cia
heteroarylalkyl, nhom Cs-C7 xycloalkyl, nhom Ce-Cis aryl mot, hai hogc ba vong hoac
nhom di vong Ci-Ci3 mot, hai hodc ba vong duogc thé tiy y chira tir 1 dén 5 nguyén tur khac
loai duoc chon tir N, O hodc S;

cac nhém R3 va R4 duoc lién Kkt v&i nhau d tao thanh vong di vong nam canh chira
2 hogc 3 nguyén tu nito hodc vong di vong séu canh chra 2 nguyén tir nito, duoc thé tiy y
v6i mot hodc nhidu nhom Re;

Rs 13 O duoc lign két doi tryc tiép v6i vong chira X-Y;

mdi Rg doc lap 1a nguyén tu halogen dugc chon tu F, Cl, Br hodc I; hoac nhom
carbonyl, oxo, Ci-Cs alkyl, Ci-Ce alkoxy hoidc C3-C7 xycloalkyl duoc thé tiy y, nhém Ce-
C14 aryl mdt, hai hodc ba vong dugc thé ty y hodc nhom di vong C1-C13 mot, hai hodc ba
vong duoc thé tiy y chtra tr 1 dén 5 nguyén tir khac loai duoc chon tir N, O hodc S hodc
cach khac, hai nhém Re duoc li€n Iét v&i nhau d tao thanh nhém c6 cong thie -(Zp)- trong
dopla sb nguyén tir 3 dén 5 va mdi Z doc 1ap 1a nguyén tir oxy hodc nhém metylen dugc
thé tuy v, v6i diéu kién khong c6 hai phin tt Z 1ién k& 12 nguyén tir oxy; va

n 12 s6 nguyén dugc chon dde lap t O dén 3.

4. Hop chit theo didm 1, trong d6 Rz 12 nhom benzyl duge thé tuy y hodc din xuit
cua chung.

5. Hop chét theo diém 4, trong d6 Ra duge chon tr nhém chira 3,5-dimetoxybenzyl,
4-metoxybenzyl, 4-metylbenzyl, 4-clobenzy! hoic 4-clo-2,6-diflobenzyl.

6. Hop chit theo didm 1, trong d6 Re dugc chon tu nhém chira phenyl, (1-
phenyl)etyl, 1-etyl-1H-pyrazol-3-yl, 1-etyl-1H-pyrazol-5-yl, (tetrahydro-2H-pyran-4-
yl)metyl, (tetrahydro-2H—pyran—4-yloxy)metyl, (tetrahydro-2H-pyran-4—y1)ety1, 3,5-dimetyl-
1,20xazol-4-yl, 2-hydroxypyridin-3-yl, 2-metylpyridin-3-yl, morpholin-4-yl-carbonyl,
pyridin-3-yl-metyl, ~oxo, metyl, etyl, iso-propyl, tertiary-butyl, metylpropyl, 2.2-
dimetylpropyl, 3-metylbutyl, 2,2 2-trifloetyl, metoxymetyl, metoxyetyl, (propan-2-
yloxy)metyl, tertiary-butoxymetyl, prop-1-en-2-yl, propan-2-yl-axetamit, xyclopropyl,
xyclobutyl, xyclohexyl, 1-metylxyclopropyl.
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7. Hop chét theo diém 1, trong d6 ~(Zp)- 1a nhém duge chon tir -O-(CHz)2-O-, -O-
(CHy)3-O-, -O-(CHa)2-, -O-(CHa)s-, -CH2-0-CHo- va -(CHz)2-O-(CHz)z.

8. Dugc pham chira hop chét theo diém 1 va chit mang dugc dung hodc chét pha
lodng dugc dung.

9. Hop chit theo cong thuc I

R4
A% A N7 o
HR1—|-—A | i
Ro

cong thire I

hodc ddng phan d6i quang, dé)ng phan khong dbi quang, N-oxit, hodc mudi duge
dung hodc su két hop ctia chung, trong d6:

mét hodc hai trong s6 cc nhém A bao gdm céc nguyén tir nito, va cic nhém A con
lai mdi chiing bao gdm nguyén tir cacbon;

X-Y la nhém N-C;

mdi Ry duoc chon tr nhém chaa 2-oxa-6-azaspiro[3.3]heptan-6-yl, 3-
metoxymetylazetidin-1-yl, 3-metoxypyrolidin-1-yl, 4-axetylpiperazin-1-yl, 4-
aminopiperidin-1-yl,  4-hydroxypiperidin-1-yl, 4-hydroxypiperidin-1-yl-carbonyl,  4-
metoxypiperidin-1-yl, 4-morpholinyl, dimetylaminopiperidin-1-yl, hydroxymetylpiperidin-
1-yl, morpholin-4-ylcarbonyl, tetrahydro-2H-pyran-4-ylamino hodc tetrahydro-2H-pyran-4-
ylaminocarbonyl;

R» 13 nhém Ci-Cs alkyl, nhém Ci-Cs alkoxy, nhom C4-Ci4 arylalkyl, nhom Cs-Cia
heteroarylalkyl, nhém C3-C7 xycloalkyl, nhém Ce-Cia aryl mot, hai hodc ba vong hodc
nhém di vong Ci-Ci3 mdt, hai hodc ba vong duge thé tuy y chua tir 1 dén 5 nguyén tir khac
loai dugc chon tir N, O hodc S;

cac nhom Rs va R4 dugce lién két v6i nhau dé tao thanh vong di vong ndm canh hodc
sau canh chta tir 2 dén 3 nguyén tr nito, duge thé tuy y voi mot hodc nhiéu nhém Re;

Rs 1a O duoc lién két doi truc tiép véi vong chira X-Y;
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mdi Re doc lap 1a nguyén tir halogen dugc chon tu F, Cl, Br hodc I; hodc nhém
carbonyl, oxo, Ci-Cs alkyl, Ci-Cs alkoxy hodc C3-C7 xycloalkyl duge thé tuy y, nhém Ce-
Ci4 aryl mot, hai hodc ba vong dugc thé tlly ¥ hoic nhom di vong Ci1-Ci3 mdt, hai hodc ba
vong dugc thé tuy y chira tir 1 dén 5 nguyén tir khac loai dugce chon tir N, O hodc S hodc
cach khéc, hai nhém Rg duoc lién két v6i nhau dé tao thanh nhoém c6 cong thire -(Zp)- trong
d6 p 1 sb nguyén tir 3 dén 5 va mdi Z doc 1ap 1a nguyén t& oxy hodc nhom metylen duge
thé tuy ¥, v6i didu kién khong ¢6 hai phin tir Z 1ién k& 13 nguyén tir oxy; va

n 12 s6 nguyén duge chon ddc lap tir 0 dén 3.

10. Hop chit theo didm 9, trong d6 cac phan tir thé tily ¥ dwgc chon ddc lap tir nhom
bao gdbm cac nguyén tir halogen, cic nhém Ci-Cs alkyl, C1-Ce alkoxy, hydroxy, mercapto,
nitro, xyano, oxo, halo(Ci-Cg)alkyl, halo(Ci-Ce)alkoxy, Ci-Cs alkylthio, Ci-Ce
alkylsulphonyl, Ci-C¢ alkylcarbonyl, sulfamoyl, Ci-Ce alkylsulfamoyl,  di(Ci-
Ce)alkylsulfamoyl, (Ci-Ce)alkoxycarbonyl va (C1-Ce)alkylcarbonyl(Ci-Ce)alkyl, va tur cac
nhém c6 cong thire -NR*¥R*, -C(=0)-NR*R*, -D, -O-D, -C(=0)-D, -(CHz)g-D, -NR**-D, -
C(=0)-NR**-D, -NR**C(=0)-D va -O-C(=0)-D trong do6 mdi R* ddc lap 1a nguyén tw
hydro hoic nhém Ci-Cs alkyl, Ci-Cs alkoxy, Ci-Cs alkylcarbonyl, phenyl hodc benzyl, R**
12 nguyén tir hydro hodc nhém Ci-Cs alkyl, q 1a sd nguyén tir 1 dén 6 va D 12 nhém phenyl
hoic nhom di vong Ci-Cg chura tr 1 dén 3 nguyén tir khéc loai duge chon tir N, O va S;
nhém C1-Cs xycloalkyl; méi nhém D con duge thé tuy y véi tir 1 dén 3 nhom duge chon
ddc 1ap tir halo, hydroxy, xyano, nitro va Ci-Cs alkyl, t6t hon 12 trong d6 cac phan tir thé tuy
y dugce chon tir cdc nhém bao gbm cac nguyén tir halogen va cac nhom Ci-Ce alkyl.

11. Hop chét theo diém 9, trong d6 Ry 12 nhém benzyl dugc thé thy y hodc din xut
cta chung.

12. Hop chidt theo diém 11, trong d6 R, dugc chon tir nhém chira 3,5-
dimetoxybenzyl, 4-metoxybenzyl, 4-metylbenzyl, 4-clobenzyl hodc 4-clo-2,6-diflobenzyl.

13. Hop chit theo diém 9, trong d6 Rs duoc chon tir nhém chtra phenyl, (1-
phenyl)etyl, 1-etyl-1H-pyrazol-3-yl, 1-etyl-1H-pyrazol-5-yl, (tetrahydro-2H-pyran-4-
yl)metyl, (tetrahydro-2H-pyran-4-yloxy)metyl, (tetrahydro-2H-pyran-4-yletyl, 3,5-dimetyl-
1,20xazol-4-yl, 2-hydroxypyridin-3-yl, 2-metylpyridin-3-yl, ~morpholin-4-yl-carbonyl,
pyridin-3-yl-metyl, oxo, metyl, etyl, iso-propyl, tertiary-butyl, metylpropyl, 2,2-
dimetylpropyl, 3-metylbutyl, 2,2,2-trifloetyl, metoxymetyl, metoxyetyl, (propan-2-
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yloxy)metyl, tertiary-butoxymetyl, prop-l-en-2-yl, propan-2-yl-axetamit, xyclopropyl,
xyclobutyl, xyclohexyl, hodc 1-metylxyclopropyl.
14. Hop chét theo diém 9, trong d6 -(Zp)- 12 nhém duge chon tir -O-(CHz2)2-O-, -O-
(CHz)3-O-, -O-(CHz)2-, -O-(CHa)s-, -CH2-0-CHz-, va -(CH2)2-O-(CHz)a.
15. Hop chit theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gbm:
6-(4-metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-3-metyl-8-(morpholin-4-yl)-2,6-dihydroimidazol[1,2-
¢c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-2-metyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-2-(propan-2-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-2-etyl-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-3-etyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[ 1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on; |
6-(3,5-dimetoxybenzyl)-2,3-dimetyl-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-2-xyclopropyl-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-2-(metoxymetyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-3-xyclopropyl-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-3-(metoxymetyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-5(3H)-on;
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6-(4-clobenzyl)-8-(morpholin-4-y1)-2-(propan-2-y1)-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-5(3H)-on;

6-(4-clobenzyl)-8-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
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6-(4-clobenzyl)-8-(4-metoxypiperidin-1-yl)-2-(propan-2-y1)-2,6-dihydroimidazo[1,2-

c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-[3-(metoxymetyl)azetidin-1 -yl]-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;

6-(4-metoxybenzyl)-8-(morpholin-4-y1)-2-(propan-2-yl)-2,6-dihydroimidazo[1,2-

c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(4-metoxybenzyl)-8-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
8-[4-(hydroxymetyl)piperidin-1-y1]-6-(4-metoxybenzyl)-2-(propan-2-y1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
8-[4-(dimetylamino)piperidin-1-yl]-6-(4-metoxybenzyl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-y1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
2-xyclohexyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-5(3H)-on;
3-xyclohexyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-2-xyclohexyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-3-xyclohexyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;

2-etyl-6-(4-metoxybenzyl)-8-[(3r)-3-metoxypyrolidin-1-yl]-2,6-dihydroimidazo[ 1,2-

¢]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2-phenyl-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-metoxybenzyl)-8-(morpholin-4-yl)-3-phenyl-2,6-dihydroimidazo[1,2-
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c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
2-tert-butyl-6-(4-metoxybenzyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
2-xyclobutyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[ 1,2~
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
2-(2,2-dimetylpropyl)-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-(morpholin-4-yl)-2-phenyl-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on;
6-(4-metoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[ 1,2~
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-metoxybenzyl)-3-(2-metylpropyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
2-etyl-6-(4-metoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-(morpholin-4-y1)-2',3',5',6'-tetrahydrospiro[imidazo[ 1,2~
c]pyrido[2,3-e]pyrimidin-2,4'-pyran]-5(6H)-on;
6-(4-clobenzyl)-8-(morpholin-4-y1)-2,2',3',5',6,6'-hexahydro-5Sh-spiro[imidazo[1,2-
¢]pyrido[2,3-e]pyrimidin-3,4'-pyran]-5-on;
8-(4-aminopiperidin-1-yl)-6-(3,5-dimetoxybenzyl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
2-xyclohexyl-6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
3-xyclohexyl-6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[ 1,2~
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
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6-(4-clobenzyl)-8-(morpholin-4-yl)-3-phenyl-2,6-dihydroimidazo[1 ,2-c|pyrido[2,3-
e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-2-phenyl-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-8-(morpholin-4-yl)-3 -phenyl-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-2-(propan-2-yl)-8 ~(tetrahydro-2H-pyran-4-ylamino)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-2-etyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1 ,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-(4-hydroxypiperidin-1-yl)-2-(propan-2-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
2-etyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1 ,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on;
3-etyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-(morpholin-4-yl)-2-(morpholin-4-ylcarbonyl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-(morpholin-4-y1)-3-(morpholin-4-ylcarbony1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢e]pyrimidin-5(3H)-on;
6-(4-metoxybenzyl)-8-(morpholin-4-y1)-2-(2,2,2-trifloetyl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
2-(tert-butoxymetyl)-6-(4-metoxybenzyl)-8-(morpholin-4-y1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-5-0x0-2-(propan-2-yl)-n-(tetrahydro-2H-pyran-4-y1)-2,3,5,6-
tetrahydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-8-carboxamit;
6-(3,5-dimetoxybenzyl)-5-oxo0-2-(propan-2-yl)-2,3,5,6-tetrahydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-8-axit carboxylic;
6-(3,5-dimetoxybenzyl)-8-(morpholin-4-ylcarbonyl)-2-(propan-2-y1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-2-(xyclohexylmetyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
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c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-2-(3-metylbutyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-3-(3-metylbutyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion;
6-(4-metoxybenzyl)-2-(2-metoxyetyl)-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-metoxybenzyl)-3-(2-metoxyetyl)-8-(morpholin-4-y1)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
3-(tert-butoxymetyl)-6-(4-metoxybenzyl)-8-(morpholin-4-y1)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(3H)-on;
3-tert-butyl-6-(4-clobenzyl)-8-(morpholin-4-yl)imidazo[ 1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion;
3-tert-butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion;
6-(3,5-dimetoxybenzyl)-2,3-dimetyl-8-{[(oxetan-3-yl)metyl]amino } imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;
2-(2-metylpropyl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;
6-(4-metylbenzyl)-2-(2-metylpropyl)imidazo[1,2-c]pyrido[2,3-¢]pyrimidin-5(6H)-on
6-(4-clobenzyl)-2-(2-metylpropyl)-8-(2-oxa-6-azaspiro[3.3heptan-6-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;
6-(3,5-dimetoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;
6-(4-clo-2,6-diflobenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;
6-(3,5-dimetoxybenzyl)-2-etyl-3-metyl-8-{[(oxetan-3-yl)metyl]amino } imidazo[1,2-
c]pyrido[2,3-¢]pyrimidin-5(6H)-on;
6-(3,5-dimetoxybenzyl)-3-etyl-2-metyl-8-{[(oxetan-3-yl)metyl]amino } imidazo[ 1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;
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6-(4-metoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)imidazo[ 1 ,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on;

6-(3 ,5-dimet0xybenzyl)-3-metyl—8-(morpholin-4-yl)-2-(propan-2-y1)imidazo [1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(3,5-dimetoxybenzyl)-8-[4-(hydroxyaxetyl)piperazin-1-y1]-2-(2-
metylpropyl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(3,5-dimetoxybenzyl)-2,3-dimetyl-8-(2-oxa-6-azaspiro[3 .3]heptan-6-
yl)imidazo[1,2-¢]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(3,5-dimetoxybenzyl)-2,3 -dimetyl-8-(morpholin-4-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-5(6H)-on;

6-(3,5-dimetoxybenzyl)-3-metyl-8-[(oxetan-3 -ylmetyl)amino]-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;

8-(4-axetylpiperazin-1-yl)-6-(3,5-dimetoxybenzyl)-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(3,5-dimetoxybenzyl)-8-(4-metoxypiperidin-1-yl)-2,3-dimetylimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;

5-(3,5-dimetoxybenzyl)-8,9-dimetyl-3-(morpholin-4-yl)imidazo[ 1 ,2-c|pteridin-6(5h)-
on;

6-(3,5-dimetoxybenzyl)-8-(4-metoxypiperidin-1-yl)-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(3,5-dimetoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(4-metoxybenzyl)-3-metyl-8-(morpholin-4-y1)-2-(propan-2-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(4-clobenzyl)-3-metyl-8-(morpholin-4-yl)-2-(propan-2-yl)imidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(4-clobenzyl)-3-metyl-8-(2-oxa-6-azaspiro[3.3Jheptan-6-yl)-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(4-metoxybenzyl)-8-[3-(metoxymetyl)azetidin-1-yl]-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;

6-(4-metoxybenzyl)-3-metyl-8-(2-oxa-6-azaspiro[3.3]heptan-6-yl)-2-(propan-2-
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yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-8-[(4-hydroxypiperidin-1-yl)carbonyl]-3-metyl-2-(propan-2-
yl)imidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(6H)-on;
3-tert-butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
c¢]pyrimidin-5(6H)-on;
6-(4-metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-metoxybenzyl)-8-(morpholin-4-yl)-3-[(tetrahydro-2H-pyran-4-
yloxy)metyl]pyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-8-(morpholin-4-yl)-3-(pyridin-3-ylmetyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(3,5-dimetoxybenzyl)-3-metyl-8-(morpholin-4-yl)pyrido[2,3-e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-3-(1-metylxyclopropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
2-[6-(4-clobenzyl)-8-(morpholin-4-yl)-5-o0xo-5,6-dihydropyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-3-yl]-n-(propan-2-yl)axetamit;
6-(4-metoxybenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-3-[(2-hydroxypyridin-3-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-3-[(2-metylpyridin-3-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-3-(1-etyl-1h-pyrazol-5-yl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-3-(2-metylpropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-3-(1-etyl-1h-pyrazol-3-yl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
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6-(4-clobenzyl)-3-(3,5-dimetyl-1,2-oxazol-4-y1)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2.,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
9,9-dimetyl-5-(4-metylbenzyl)-3-{[(oxetan-3-yl)metyl]Jamino}-5,8,9,10-tetrahydro-
6H-pyrido[2,3-¢]pyrimido[1,2-c]pyrimidin-6-on;
5-(3,5-dimetoxybenzyl)-9-metyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6 H-
pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on;
5-(3,5-dimetoxybenzyl)-9,9-dimetyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on;
5-(4-clobenzyl)-3-[3-(metoxymetyl)azetidin-1-y1-9,9-dimetyl-5,8,9,10-tetrahydro-
6H-pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on;
5-(3,5-dimetoxybenzyl)-10-etyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on;
5-(3,5-dimetoxybenzyl)-8-etyl-3-(morpholin-4-yl)-5,8,9,10-tetrahydro-6H-
pyrido[2,3-e]pyrimido[1,2-c]pyrimidin-6-on;
10-etyl-5-(4-metoxybenzyl)-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on;
8-etyl-5-(4-metoxybenzyl)-3-(morpholin-4-yl)-5,8,9,10-tetrahydro-6 H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on;
5-(4-clobenzyl)-10-etyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on;
5-(4-clobenzyl)-8-etyl-3-(morpholin-4-y1)-5,8,9,10-tetrahydro-6H-pyrido[2,3-
e]pyrimido[1,2-c]pyrimidin-6-on;
6-(4-metoxybenzyl)-2-(2-metylpropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[1,5-c]pyrimidin-5(6H)-on;
2-tert-butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[2,3-¢][1,2,4]triazolo[1,5-
c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-8-morpholino-2-(2,2,2-trifloetyl)-2,6-dihydroimidazo[1,2-
c|pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-morpholino-3-(2,2,2-trifloetyl)-2,6-dihydroimidazo[1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(3,5-dimetoxybenzyl)-2,2-dimetyl-8-(morpholin-4-yl)-2,6-dihydroimidazo[1,2-
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clpyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-(morpholin-4-y1)-3-(propan-2-yl)-2,6-dihydroimidazo[ 1,2-
c]pyrido[2,3-e]pyrimidin-5(3H)-on;
6-(4-clobenzyl)-8-(morpholin-4-y1)-3-(propan-2-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion;
6-(4-metoxybenzyl)-8-(morpholin-4-yl)-3-(propan-2-yl)imidazo[1,2-c]pyrido[2,3-
e]pyrimidin-2,5(3H,6H)-dion;
6-(4-clobenzyl)-8-(4-hydroxypiperidin-1-yl)-3-(propan-2-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-2-(1-metylxyclopropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[1,5-c]pyrimidin-5(6H)-on;
3-tert-butyl-6-[(5-clopyridin-2-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-metoxybenzyl)-3-(1-metylxyclopropyl)-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
2-tert-butyl-8-(4-hydroxypiperidin-1-yl)-6-(4-metoxybenzyl)pyrido[2,3-
e][1,2,4]triazolo[1,5-c]pyrimidin-5(6H)-on;
3-tert-butyl-8-(4-hydroxypiperidin-1-yl)-6-(4-metoxybenzyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
9-tert-butyl-5-(4-clobenzyl)-3-(morpholin-4-y1)[1,2,4]triazolo[1',5":1,6]|pyrimido[5,4-
c]pyridazin-6(5h)-on;
8-(4-aminopiperidin-1-yl)-3-tert-butyl-6-(4-
clobenzyl)[1,2,4]triazolo[4',3":1,6]pyrimido[5,4-c]pyridazin-5(6H)-on;
3-tert-butyl-6-(4-metoxybenzyl)-8-(morpholin-4-
yD)[1,2.,4]triazolo[4",3":1,6]pyrimido[5,4-c]pyridazin-5(6H)-on;
3-tert-butyl-6-(4-clobenzyl)-8-(piperazin-1-yl)pyrido[2,3-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on;
2-tert-butyl-6-(4-clobenzyl)-8-(piperazin-1-yl)pyrido[2,3-¢][1,2,4]triazolo[1,5-
c]pyrimidin-5(6H)-on;
3-(tert-butyl)-6-(4-clobenzyl)-8-(3-metoxypyrolidin-1-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
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3-tert-butyl-6-(4-clobenzyl)-8-(tetrahydro-2H-pyran-4-ylamino)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
3-tert-butyl-6-[(5-metylthiophen-2-yl)metyl]-8-(morpholin-4-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-8-(morpholin-4-yl)-3-(tetrahydro-2H-pyran-4-ylmetyl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
8-(4-axetylpiperazin-1-yl)-6-(4-clobenzyl)-3-(propan-2-yl)pyrido[2,3-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
6-(4-clobenzyl)-8-(morpholin-4-yl)-3-[(tetrahydro-2H-pyran-4-
yloxy)metyl]pyrido[2,3-¢][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
3-tert-butyl-6-(4-metoxybenzyl)-8-(morpholin-4-yl)pyrido[3,4-¢][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on;
6-(4-metoxybenzyl)-3-(1-metylxyclopropyl)-8-(morpholin-4-yl)pyrido[3,4-
e][1,2,4]triazolo[4,3-c]pyrimidin-5(6H)-on;
3-tert-butyl-6-(4-clobenzyl)-8-(morpholin-4-yl)[1,2,4]triazolo[4',3":1,6]pyrimido[5,4-
c]pyridazin-5(6H)-on;
3-tert-butyl-6-(4-clobenzyl)-8-(morpholin-4-yl)pyrido[3,4-¢e][1,2,4]triazolo[4,3-
c]pyrimidin-5(6H)-on;
6-(3,5-dimetoxybenzyl)-2-(2,2-dimetylpropyl)-8-(morpholin-4-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on; va
6-(3,5-dimetoxybenzyl)-3-(2,2-dimetylpropyl)-8-(morpholin-4-yl)-2,6-
dihydroimidazo[1,2-c]pyrido[2,3-e]pyrimidin-5(3H)-on.
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