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Linh vue k§ thuit dwoe dé cap

Sang ché @& xuét hop chit 1 chit Grc ché enzym PDEI va sir dung chung lam
thubc, cu thé 1a dé didu tri rdi loan thoai hoa than kinh va rdi loan tAm than. Sang ché
cling dé xuit dugc pham c6 chira hop chat theo sang ché va phwong phap diéu tri rdi

loan bing céach st dung hop chét theo sang ché.
Tinh trang k¥ thuit cia sang ché

Trong toan bd don ndy c6 vién din ddy di dén cac tai liéu cong bo khac nhau.
Viéce boc 10 céc tai liéu cong bd trong don nady bang cich vién dan nham mo ta day da

hon tinh trang k§ thuét cta sang ché.

Nucleotit vong (cN) thong tin tht hai, adenosin monophosphat vong (cAMP) va
guanosin monophosphat vong (cGMP) déng vai trd quan trong trong tang truyén tin
hiéu ndi bao, bang cach diéu hoa protein kinaza phu thudc cN (PKA va PKG), EPAC
(Protein Trao Pdi Pugc Hoat Héa Biang cAMP), phosphoprotein phosphataza, va/hodic
kénh cation qua ctra cN. Trong noron, diéu ndy bao gdm sy hoat hoa cta kinaza phu
thudc cAMP va cGMP va sy phosphoryl hoa tiép theo ciia protein tham gia vao su
diéu hoa cip tinh clia sy truyén qua synap ciing nhu 1 tham gia vao su biét hoa va tdn
tai cia noron. Nong d6 ndi bao cia cAMP va ¢cGMP duoc didu hoa nghiém ngit boi
tdc @6 sinh tdng hop biang xyclaza va boi téc dd thoai héa bing phosphodiesteraza
(PDE, EC 3.1.4.17). PDE 1a hydrolaza ludng kim lam b4t hoat cAMP/cGMP bing
cach thily phan xuc tac dbi vai lién két este 3°, tao thanh monophosphat 5° bét hoat. Vi
PDE tao ra phuong thirc duy nhét dé lam thoai hoa cac nucleotit vong cAMP va ¢cGMP
trong té bao, PDE dong vai tro thiét yéu trong viée truyén tin hiéu nucleotit vong. Hoat
tinh xtc tac cia PDE 1a dé pha v& ¢cN qua phd ndng do cN trong tat ca cac té bao, va
co ché didu hoa thay ddi ciia chung 1a dé hop nhit va giao tiép chéo véi vo sé con
duong truyén tin hidu. Cac PDE cu thé dugc nhim dén dé 1am roi rac cac ngin bén

trong t€ bao ma ching ki€m soat ham lugng cN va khdc tao moéi trudong vi mo doi véi
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nhiéu signalosome c¢N (Sharron H. Francis, Mitsi A. Blount, and Jackie D. Corbin.
Physiol Rev 2011, 91: 651-690).

Trén co s& @6 dac hi€u co chét, cac ho PDE c6 thé dugc chia thanh ba nhém: 1)
PDE dic hiéu cAMP, ma bao gém PDE4, PDE7, va PDES, 2) enzym chon loc cGMP
PDES5 va PDE9, va 3) PDE co chét kép, PDE1, PDE2, PDE3, ciing nhu 1 PDE10 va
PDEI11.

Trude ddy c6 tén 1a PDE duoc kich thich bing calmodulin (CaM-PDE), PDE1
12 duy nhét trong d6 né duge didu hoa phu thudc vao Ca?* thong qua calmodulin
(CaM, protein lién két Ca2* 16 kDa) tao phirc hop v6i bén Ca®* (xem tai lidu, Sharron
H. Francis, Mitsi A. Blount, and Jackie D. Corbin. Physiol Rev 2011, 91: 651-690).
Do d6, PDE1 thé hién su két ndi diéu hoa thd vi gitta nucleotit vong va Ca*" ndi bao.
Ho PDE1 dugc ma héa bdi ba gen: PDE1A (dugc 14p ban db trén nhidm sic thé nguoi
2q32), PDEIB (vi tri trén nhiém sic thé ngudi, hel: 12q13) va PDEIC (hcl: 7p14.3).
Chiing ¢6 cac ving khai dong thay thé va 1am tang tap hop protein bang cach ndi thay
thé ma khéc biét & thudc tinh didu hoa, i Iuc co chat, hoat tinh dic hiéu, hing s hoat
hoéa dbi véi CaM, su phan bd mé va khéi luong phan tir ciia chiing. Hon 10 dong phan
& ngudi duoc xéc dinh. Khéi luong phan tir clia chiing thay dbi tir 58 dén 86 kDa dbi
v6i mdi monome. Mién didu hoa diu tin cing N ma chitra hai mién lién két Ca**/CaM
va hai vi tri phosphoryl héa lam phén biét céc protein twong tng cia ching va didu
bién cac chtrc ning sinh héa ctia chiing. PDE1 12 PDE co chét kép va kiéu phu PDE1C
v6i hoat tinh ngang bang dbi véi cAMP va cGMP (Km = 1-3 uM), trong khi d6 cac
kiéu phu PDE1A va PDE1B ¢6 sy uu tién dbi véi cGMP (Km d6i v6i cGMP = 1-3 pM
va dbi v6i cAMP = 10-30 pM).

Kiéu phy PDEIC dugc 1am gidu & mtrc d§ cao trong ndo va dic biét 1a & trong
thé van (PDE1B), ving hai ma (PDE1A) va vé ndo (PDE1A) va sy dinh vi ndy dugc
bao toan gifta cac loai (Amy Bernard et al. Neuron 2012, 73, 1083—-1099). Trong vé
ndo, PDEIA chil yéu c6 mit & céc 16p vo ndo sdu 5 va 6 (cac 16p dau ra), va dugc
dung lam yéu t6 danh diu dic trung d6i véi cac 16p vo ndo sau. Chét tc ché PDE1 lam
tang cudong ham lugng ciia cN thong tin thtt hai dan dén tinh dé bi kich thich ctia noron

dugc ting cudng.
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Do do6, PDEI 1a dich tri li€u dé diéu hoa con duong truyén tin hiéu ndi bao, tot
hon 13 trong hé than kinh va chét @&c ché PDE1 ¢6 thé 1am ting cudng ham lugng cua
céc chét truyén tin thir hai cAMP/cGMP din dén sy diéu chinh céc quy trinh noron va
dan dén sy biéu hién cua cac gen lién quan dén do mém déo ciia noron, cac yéu té dinh
dudng than kinh, va céc phan tir bao vé than kinh. Céc thudc tinh ting cudng do mém
déo ctia noron cing véi su diéu chinh ddi v6i su truyén qua synap 1am cho chét tc ché
PDEI 14 ng vién t6t dé 1am chét tri lidu trong nhiéu tinh trang bénh than kinh va tim
than. DPanh gia chét wc ché PDE1 trong mau dong vat (xem tai li€u vi du Blokland et
al. Expert Opinion on Therapeutic Patents (2012), 22(4), 349-354; va Medina, A. E.
Frontiers in Neuropharmacology (2011), 5(Feb.), 21) da d& xuét kha ning st dung dé
tri li€u cda chit &c ché PDEI trong roi loan than kinh, vi du nhu Bénh Alzheimer,
Bénh Parkinson va Bénh Huntington va trong rdi loan tAm than vi du nhu Réi loan
Tang dong Giam Chu ¥ (Attention Deficit hyperactivity Disorder - ADHD), trdm cam,
lo au, chirng ngu rii, tinh trang suy gidm nhan thirc va tinh trang suy gidm nhén thic
lien quan dén bénh tAm thdn phéan liét (cognitive impairment associated with
schizophrenia - CIAS) va hdi ching chan khong yén. Cling da ¢ cac don sang ché yéu
cau bao hd cho chét Gc ché PDEI hitu dung trong cac bénh ma c6 thé dugc 1am thuyén
giam bang cach ting cudng sy truyén tin hiéu progesteron ching han nhu rbi loan chirc
nang tinh duc ntt (vi dy WO 2008/070095).

Hop chit theo séang ché c6 thé mang lai cac phwong 4n thay thé cho céc phuong
phép diéu tri trén thi truong hién nay déi véi cac réi loan thodi héa than kinh va/hode
tdm than, viéc diéu tri ma khong hiéu nghiém & tit ca cac bénh nhan. Do d6, van c6
nhu cau vé phuong phap thay thé dé diéu trj cac bénh nay.

Ban chit ky thuit ciia sang ché

Enzym PDE1 dugc bidu hién & Hé Thén kinh Trung wong (Central Nervous

System - CNS), lam cho ho gen nay tré thanh ngudn hip din ctia cac dich méi dé didu

tri cac roi loan tdm than va thoai héa than kinh.

Theo d6, sang ché dé cap dén hop chét c6 cong thire (1)
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trong do:
L duogc chon tir nhom gém c¢6 NH, CH,, Sva O;

R1 dugc chon tir nhom gém c6 hydro, C1-Cs alkyl mach théng hodc mach
nhanh, C1-Cs floalkyl va C3-Cs xycloalkyl don vong no;

R2 duoc chon tir nhom gém c6 Ci-Cg alkyl mach théng hodc mach nhanh, Cs-
Cs xycloalkyl don vong no, oxetanyl, tetrahydrofuranyl, va tetrahydropyranyl; tit ca
ching c6 thé duoc thé tily y mot hoic nhiéu 14n bing mot hoic nhidu phén tir thé duoc

chon tir nhém gdm c6 metyl, flo, hydroxy, xyano va metoxy;

R3 13 metyl dugc thé bing phenyl, pyridonyl, pyridinyl, pyrimidinyl hoic
pyrazinyl tit ca ching c6 thé dugc thé thy ¥ mét hodc nhidu 1in bing mot hodc nhidu
phén tr thé dugc chon tir nhém gdm c¢6 halogen, xyano, Ci-Cs alkyl, Ci-C3 floalkyl,
C1-C;s floalkoxy va Ci1-Cs alkoxy; hodc

R3 12 metyl dugc thé bing heteroaryl c6 5 canh ma duoc thé tuy y bing mot
hodc nhidu phén tir thé dugc chon tir halogen, xyano, C1-C; alkyl, Ci-Cs floalkyl, Ci-
Cs floalkoxy va Ci-Cs alkoxy; hoac

R3 14 etyl duwoc thé biang phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc
pyrazinyl tit ca ching c6 thé dugc thé tity y mot hodc nhidu 1an bang mot hodc nhidu
phan tir thé dugc chon tir nhém gdm c6 halogen, xyano, C1-Cs alkyl, C1-Cs floalkyl,
C1-Cs floalkoxy va Ci-Cs alkoxy; hodc

R3 1a etyl dugc thé bing heteroaryl ¢6 5 canh ma duoc thé tiry ¥ bang mot hoic
nhiéu phin tr thé duoc chon tir halogen, xyano, Ci-Cs alkyl, Ci-Cs floalkyl, Ci-Cs
floalkoxy va C1-Cj; alkoxy; hodc
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L la CH; va R3 1a NH ma dugc thé bing phenyl, pyridonyl, pyridinyl,
pyrimidinyl hodc pyrazinyl tht ca chung c6 thé dugc thé tiy ¥ mét hogc nhiéu 1an bing
mot hozic nhidu phan tir thé dugc chon tir nhom gdm c6 halogen, xyano, Ci-Cs alkyl,

C1-Cs floalkyl, C1-Cs floalkoxy va Ci-Cs alkoxy; hodc

L 1a CHz va R3 1a NH ma duoc thé bang heteroaryl ¢6 5 canh ma duge thé tiy y
bing mdt hoic nhiéu ph?m tr thé dugc chon tir halogen, xyano, C1-Cs alkyl, Ci-C3
floalkyl, C1-Cs floalkoxy va Ci-Cs alkoxy;

R4 1a phenyl, pyridinyl hodc pyridonyl tht ca ching c6 thé dugc thé thy ¥ mot
hodc nhiéu 1an béng mot hodc nhiéu phén tr thé dugc chon tir nhém gdm c6 halogen,
xyano, Ci-Cs alkyl, Ci-C4 floalkyl, Ci-Cs4 doterialkyl, Ci-C; floalkoxy,
xyclopropyloxy, Ci-Cs alkoxy, Ci-Cs doterialkoxy va —N-R5R6 trong d6 mdi RS va
R6 ddc 1ap dugce chon tir H, C1-Cs alkyl va C1-Cs doterialkyl; hodc

R4 12 heteroaryl ¢6 5 canh ma dugc thé tiy y bang mdt hodc nhidu phan tir thé
dugc chon tir halogen, xyano, Ci-C4 alkyl, Ci-Cs floalkyl, Ci-C4 doterialkyl, Ci-Cs
floalkoxy, xyclopropyloxy, Ci-Cs alkoxy, Ci-Cs doterialkoxy va —N-R5R6 trong d6
mdi RS va R6 doc 1ap duogc chon tir H, C1-Cs alkyl va Ci-Cs doTerialkyl; hodc

R4 13 di vong no c6 4, 5 hoic 6 canh tt ca ching c6 thé duogc thé tuy v bang
mot hodic nhiéu phan tir thé duoc chon tir oxo, Ci-Cs alkyl va Ci-Cs4 floalkyl;

va muoi dugce dung cia chung.

Viéc d& cap dén Hop chét I bao gdm bazo tw do cia Hop chét I, mubi dugc
dung ctia Hop chit I, ching han nhu mubi cong axit ctia Hop chét I, hdn hop triét
quang cta Hop chét I, hodc chit déng phan dbi anh va/hodc chét ddng phan quang hoc
tuong Gmg cta Hop chit I, va cAc dang da hinh va vd dinh hinh ctia Hop chét I ciing
nhu 12 cac dang hd bién cia Hop chét I. Ngoai ra, hop chét theo sang ché c6 thé tdn tai
& dang khong solvat hoa ciling nhu 14 solvat héa véi dung mdi dugc dung ching han
nhu nuéec, etanol va dung mdi twong ty. Nhin chung, dang solvat héa dugc coi nhu 1a

twong duong véi dang khong solvat héa theo myc dich ctia sang ché.

Theo mdt phuong an, sang ché d& cap dén hop chét c6 cong thire (1) dé str dung

trong tri liéu.
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Theo mot phwong 4n, sang ché dé cap dén dugc phim c6 chira hop chét c6 cong

thre (I), va mot hodc nhiéu chit mang hoic ta dugc duge dung.

Theo mot phuwong &n, sang ché dé cap dén hop chét c6 cong thie (I), dé str dung
trong viéc didu tri rdi loan thoai héa than kinh, duoc chon tir nhém gém c6 Bénh
Alzheimer, Bénh Parkinson va Bénh Huntington hodc dé diéu tri rdi loan tAm than
chéhg han nhu Réi Loan Tiang Pong Giam Chi Y (Attention Deficit hyperactivify
Disorder - ADHD), trdm cam, lo 4u, chitng ngu rii, suy gidm nhén thac va suy giam
nhén thirc lién quan dén bénh tAm than phén liét (suy giam nhan thtrc lién quan dén

bénh tAm than phan liét - CIAS), hodc bénh ndo khac nhu hdi chimg chan khong yén.

Theo mot phuong 4n, sang ché @& cap dén phuong phap diéu tri réi loan thoai
héa than kinh, dugc chon tir nhom gdm c¢6 Bénh Alzheimer, Bénh Parkinson va Bénh
Huntlngton hoic dé didu tr1 rdi loan tAm than ching han nhu Réi Loan Tang Dong
Giam Chu Y (ADHD) trAm cam, lo 4u, ching ngu ril, suy gidm nhan thic va suy giam
nhan thic lién quan dén bénh tAm than phén 1iét (CIAS), hodc bénh ndo khac nhu hoi
ching chan khong yén, ma phuong phdp nay cé chira viéc dung luong hitu hiéu dé

didu tri ctia hop chat ¢ cong thirc (I) cho bénh nhan can chiing.

Theo mdt phuong an, sang ché @& cap dén viéc st dung hop chét c6 cong thirc
(D), dé san xuét thube dé didu tri rdi loan thoai hoa than kinh, dugc chon tir nhém gdm
c6 Bénh Alzheimer, Bénh Parkinson va Bénh Huntington hodc dé diéu tri réi loan tam
than chéng han nhu R&i Loan Tang Pong Gidm Chu Y (ADHD), trAm cam, lo Au,
ching ngu rii, suy giam nhén thirc va suy giam nhén thirc lién quan dén bénh tAm than
phéan liét (CIAS), hodc bénh ndo khac nhu hdi chirg chén khong yén.

Mo ta chi tiét sang ché
Pinh nghia
Enzym PDEL:

Ho isozym PDE1 bao gdm nhiu chit ddng phan PDEI bién thé ghép ndi. Co
ba kiéu phu 1a PDE1A, PDEIB va PDEIC, duoc chia tiép thanh nhiéu chat dong phan.
Trong nglt canh cua sang ché nay, PDE1 va enzym PDEI ddng nghia véi nhau va
ding dé chi cic enzym PDE1A, PDEI1B va PDEIC ciing nhu la chit ddng phan cla
chung trir khi ¢6 chi dan khac.
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Chét trc ché PDE1:

Trong nglt canh cua sang ché, hop chét duge coi 14 chét tc ché PDE1 néu lugng
cin dé dat duoc muc do ICso clia ddng phan bat ky trong sb ba dong phan PDE1 bing
10 micro mol hodc nho hon, tdt hon 1a nhd hon 9 micro mol, chf?mg han nhu 8 micro
mol hodc nhé hon, chéng han nhu 7 micro mol hodc nhé hon, chfmg han nhu 6 micro
mol hodc nhé hon, chéng han nhu 5 micro mol hodc nho hon, chéng han nhu 4 micro
mol hodc nhé hon, chdng han nhu 3 micro mol hodc nho6 hon, tdt hon nira 1a 2 micro
mol hodc nhé hon, chéng han nhu 1 micro mol hodc nhé hon, cu thé 13 500 nM hoic

nhd hon.

Nhin chung, hop chit theo séng ché thé hién tinh chon loc v& phia dong phan
PDEI1B c6 nghia 1a hop chét nay manh hon 1am chit trc ché PDE1B hon 14 1am chét e
ché PDE1A va/hoic PDEIC. Theo cic phuong an dugce uu tién, hop chét nay manh
hon it nhét 13 hai 13n, manh hon nim 14n hosc manh hon mudi 13n 1am chét &c ché
PDEIB hon 13 1am chét tc ché PDEIA va/hodc PDE1C. Theo céc phuong an duge uu
tién hon, hop chét nay manh hon it nhét 12 mudi 13m 14n hodc manh hon hai muoi lan

1am chét ttc ché PDE1B hon 1a 1am chit trc ché PDE1A va/hoic PDEIC.

Theo c4c phuong an duoc uvu tién luong cin thiét ctia chit e ché PDE1 cin dé
dat dugc muc dd ICso cia PDEIB 1a 400nM hodc nho hon, chéng han nhu 300 nM
hodc nhé hon, 200nM hodc nh6 hon, 100 nM hodc nhd hon, hodc thdm chi 80 nM
hodc nho hon, chﬁng han nhu 50 nM hodc nhé hon, vi du nhu 25 nM hodc nho hon.
Tinh chon loc vé phia ddng phan PDEIB ¢6 thé ngin ngira céc tac dung khong mong
mubn c6 thé co lién quan dén su tc ché PDEIA va/hoic PDEIC. Vi dy nhu céc tac
dung ngoai vi khong mong mubn co thé cé.

Phan ti thé:

Trong ban mo ta nay, "duoc thé thy y" c6 nghia 1a gbc duge chi ra co thé dugc
thé hodc khong dugc thé, va khi duoc thé 13 duoc thé mét lan, hai lan, hogc ba lan.
CAn hiéu rang khi khong c6 phén tir thé duge chi ra d6i véi gbe "duge thé tuy y", thi vi
tri d6 dugc chiém giit béi nguyén tir hydro.

Nhu dung trong nglt canh cua sang ché, cac thuét ngit "halo" va "halogen" duoc

str dung thay thé 14n nhau va dung dé chi flo, clo, brom hodc iot.
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Khoang gia tri dugc dua ra co th8 duoc chi ra thay thé 1in nhau bing "-" (ddu
gach ngang) hodc "d#én", vi du thuét ngit "Ci-Cs alkyl" twong duong véi "Ci dén C;
alkyl".

Céc thuat ngit "C1-Cs alkyl", "C1-Cq alkyl", "Ci1-Cs alkyl", "C1-Ce alkyl", "C1-Cy
alkyl" va "C1-Csg alkyl" dung dé chi hydrocacbon no mach thing (tic 1a khong phan
nhanh) hodc mach nhanh c6 tir mot 1én dén tam nguyén ti cacbon, bao gém tht ca. Vi
du v& nhom nay bao gdm, nhung khong gi6i han &, metyl, etyl, 1-propyl, 2-propyl, 1-
butyl, 2-butyl, 2-metyl-2-propyl, 2-metyl-1-butyl, n-hexyl, n-heptyl va n-octyl.

Thuét ngit "C1-Cs floalkyl" dung d& chi C1-Cs alkyl duoc thé bang mot hogc
nhiéu flo.

Céc thuat ngit, "C1-Cs doterialkyl" va "Ci1-Cs doterialkyl" dung dé chi C1-Cs
alkyl va Ci-Cs alkyl trong d6 mot hodc nhiéu nguyén tir hydro dugc chi dinh 1a doteri.
Vi du v& "C;-C; doterialkyl" bao gdm, nhung khong gii han &, tridoterimetyl, 1,1-
didoterietyl, 2,2,2-tridoterietyl va 1,1,2,2,2-pentadoterietyl.

Thuat ngit C3-Cs xycloalkyl don vong no dung dé chi xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl va xyclooctyl.

Thuét ngit "heteroaryl ¢6 5 canh" ding dé chi vong don vong thom c6 5 canh
chtra tir 1 dén 4 nguyén tir cacbon va mdt hodc nhiéu nguyén t khac loai dugc chon tir
oxy, nito va luu huynh. C4c vi du bao gbm, nhung khong gi¢i han & thiazolyl,
oxazolyl, isoxazolyl, triazolyl, pyrazolyl, tetrazolyl, imidazolyl, oxadiazolyl va
thiadiazolyl va thiophenyl.

Thuit ngit "Ci-C3 alkoxy" dung dé chi gbc c6 cong thire —OR', trong d6 R' ding
@8 chi C1-C3 alkyl nhu x4c dinh & trén.

Thuét ngit "Ci1-Cs floalkoxy" dung dé chi gbc c6 cong thitc —OR', trong d6 R’
dung dé chi Ci-C; floalkyl nhu xé4c dinh & trén.

Thuat ngit, "Ci1-Cs doterialkoxy" dung dé chi C1-C; alkoxy trong d6 mot hodc
nhidu nguyén tir hydro duge chi dinh 1a doteri. Cac vi du bao gdm, nhung khong gi6i
han o, tridoterimetoxy, 1,1-didoterietoxy, 2.2 2-tridoterietoxy va 1,1,2,2,2-
pentadoterietoxy.
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Céc thuat ngit "di vong no cé 4, 5 hodc 6 canh" dung dé chi vong don vong no
chira tir 1 dén 3, 4, hodc 5 nguyén ti cacbon va mot hodc nhiéu nguyén tir khac loai
duoc chon tr oxy, nito va luu huynh, céc vi du bao gbm, nhung khéng giéi han &
oxazolidin-2-on, azetidin-2-on, imidazolidin-2-on, pyrolidin-2-on, imidazolidin-2,4-

dion, oxazolidin-2,4-dion hodc piperidin-2-on.
Céc dang d6ng phan va hd bién:

Khi hop chét theo sang ché ¢6 chtra mdt hodc nhiéu tAm kh(“)ng d6i xtng viéc dé
cap dén hop chét bt ky s, trir khi dwgc xac dinh theo cach khéc, bao ham hop chét
tinh khiét v& mit chit ddng phan ddi anh hodc chit ddng phan khéng ddi quang cling
nhu 13 hdn hop cla cac chit ddng phan dbi anh hodc céc chét ddng phan khong d6i
quang & ty 1& bét ky. Vi du nhu, hop chét Vi du 15 dugc diéu ché dusi dang chét triét
quang va gdm ca (R)-5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-
yl)etyl)-1H-pyrazolo[4,3-b]pyridin-7-amin va (S)-5-(2-etoxypyridin-3-yl)-1 -metyl-N-
(1-(1-metyl-1H-pyrazol-4-yl)etyl)-1H-pyrazolo[4,3-b]pyridin-7-amin ciling nhu 13 hén
hop cuda hai chét ddng phan dbi anh nay & ti 1€ bat ky, bao gdbm hdn hop triét quang.
Chét ddng phan ddi anh R ctia hop chit Vi du 15 duoc ky hiéu 1a "15a" trong khi chit
ddng phan dbi 4nh S dugc ky hiéu 1a "15b". ‘

Khi hop chét theo sdng ché duogc chi ra v6i hau t6 "chat ddng phan dbi anh 1"
hogic "cht ddng phan ddi anh 2" can hiéu rang chit déng phan d6i 4anh nay c6 thé 1a
chét ddng phan déi anh S hogc chét ddng phan dbi anh R. Tt 1a "chit dong phan d6i
anh 1" c6 thé 13 chit ddng phan dbi anh S hodc chit ddng phan ddi anh R va "chét
ddng phan dbi anh 2" c6 thé 1a chét ddng phan dbi anh S hodc chit ddng phan dbi anh
R. Khi ca chit ddng phan ddi anh 1 va chit ddng phan dbi anh 2 déu duoc iy vi du
d6i voi hop chét thi mot chat 12 chit ddng phan dbi anh S va chét kia 13 chit dong phan
d6i anh R. Vi du nhu hop chét Vi du 123 1a 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-
metyl-1,3 ,4-oxadiazol-2-y1)méty1]- 1-[1 -metylpropyl]pyraZolo[4,3 -b]pyridin-7-amin,
chit ddng phan db6i anh 1; va hop chit Vi du 124 1a 5-(2-etoxy-3-pyridyl)-3-metyl-N-
[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3 -b]pyridin-7-
amin, chit ddng phan ddi anh 2. Theo d6 néu vi du nhu hop chét Vi du 123 ¢6 thé
duoc x4c dinh 14 chit ddng phan @i anh R, thi hop chat Vi du 124 s& 1a chét dong

phan d6i anh S va nguoc lai.
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Mot s hop chét theo sang ché duoc 14y vi du chi & mot dang chit dong phan
dbi anh, nhu vi du nhu hop chét Vi du 125: 5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-
pyridyl)metyl]-3-metyl-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chit ddng
phéan dbi anh 2, ma dugc diéu ché tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-
1 H-pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2. Trong trudong hop nay
thi chit ddng phan dbi anh twong tng ("chit ddng phan dbi anh 1") ¢6 thé duoc diéu
ché bing phuong phép twong ty tr 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin, chit ddng phan dbi anh 1. Do 46, chét ddng phan d6i
anh tuong tng ("chit ddng phan dbi anh 1") cling 13 hop chét theo sang ché ma c6 thé
dugce yéu cau bao ho riéng r&. Do d6 Vi du 125 gbm ca hai dang chét ddng phan d6i
anh, ma mdi dang c6 thé dugc yéu cdu bao ho riéng r&, mic du chi "chit ddng phan dbi
anh 2" duogc didu ché va dugc thir nghiém trong thir nghiém PDEL. Chét ddng phan
d6i anh R ctia hop chit Vi du 125 dwgc ky hiéu 1a "125a" trong khi chit dong phén dbi
anh S duwoc ky hiéu 1a "125b". Cung nguyén tic nhu vay 4p dung cho cac hop chét

duoc 14y vi du khac ma chi mot chat dong phan doi dnh dugc dicu ché doi V61 no.

Héa hoc 1ap thé tuyét ddi dbi v6i hop chit theo sang ché c6 thé duge xac dinh

bang tinh thé hoc tia X hogc ludng sdc tron dao dong.

Ngoai ra, mot s6 hop chét theo séng ché c6 thé tdn tai & cac dang hd bién khéc
nhau va dy dinh ring cic dang hd bién bit ky ma hop chét ¢6 thé tao thanh dugc bao

gbm trong pham vi cia sang ché.
Hop chét duge doteri hoa:

Sang ché ciing c6 chira hgp chit dugc doteri hoa. Thuat ngit "hop chét duoc
doteri hoa" ding dé chi hop chét ¢6 chira mot hodc nhidu nguyén tir ma duge chi dinh

l1a doteri.

Nhan thiy ring cac nguyén td c6 mit & mirc dd phong phti ty nhién ciia ddng vi
trong hau hét cac hop chét tdng hop, va din dén sy két hop von c6 ciia doteri. Mirc dd
phong phu tuy nhién cua ddng vi clia cac ddng vi hydro ching han nhu doteri 1a khoang
0,015%. Do d6, nhu ding trong ban md ta nay, viéc chi dinh nguyén ti 1a doteri & vi
tri dung dé chi ring mc d6 phong phu cua doteri 16n hon dang ké so v6i mirc do 4o
phong phu ty nhién cta doteri. Nguyén tir bét ky khong dugc chi dinh 1a ddng vi cu

thé duoc du dinh 12 thd hién ddng vi én dinh bAt ky ciia nguyén tir d6, nhw rd rang doi
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v6i ngudi c6 hiéu biét trung binh trong linh vyc. Nguyén tir bat ky khong dugc chi

dinh 13 doteri c6 mit & khoang mic 4o phong phtl ty nhién cia ddng vi ctia no.

Theo mdt sb phuong 4n, viéc chi dinh cua vi tri dudi dang "D" trong hop chét
c¢6 su két hop doteri nhod nhét 16n hon 50% & vi tri d6. Theo mot s6 phuong 4n, viéc
chi dinh ctia vi tri duéi dang "D" trong hop chét c6 sy két hop doteri nhé nhat 16n hon
60%, ching han nhu 16n hon 65%, ching han nhu 16n hon 70%, ching han nhu 16n
hon 75%, ching han nhu 16n hon 80% & vi tri d6. Theo phwong 4n duge uu tién, vige
chi dinh cua vi tri dudi dang "D" trong hop chit c6 sy két hop doteri nhd nhét 16n hon
85%, chéng han nhu 16n hon 90% & vi tri d6. Theo phuong an dugc wu tién hon, viéc
chi dinh cua vi tri dudi dang "D" trong hop chét c¢6 su két hop doteri nho nhét 16n hon
95%, chiang han nhu 16n hon 97%, ch'flng han nhu 16n hon 99% & vi tri do.

Hop chit dugc doteri hoa theo sang ché 13 hop chét trong d6 mot hogc nhiéu
nguyén tir ctia phan tir thé & vi trf R4 dugc chi dinh 1a doteri.

Mudi duge dung:

Hop chét theo sang ché thuc‘nig duoc st dung dudi dang chat tu do hodc dudi
dang mudi duge dung cta ching. Khi hop chét c6 cong thirc (I) ¢6 chita bazo ty do,
mubi nay duge didu ché theo phuong thic thong thudng bang cach xtt Iy dung dich
hodc huyén phu ctia bazo ty do c¢6 cdng thire (I) véi duong lugng mol cua axit dugce

dung. Cac vi du dai di¢n vé axit hitu co va vo co thich hop duge mé ta dudi day.

Mubi dugc dung trong ban md ta ndy duogc dy dinh ding dé chi mudi khong
doc, tirc 14 chap nhan duge v& mit sinh ly. Thuat ngit mudi duge dung bao gdm mudi
duogc tao thanh bang axit vd co va/hodc hitu co ching han nhu axit clohydric, axit
hydrobromic, axit phosphoric, axit nitro, axit sulphuric, axit benzoic, axit xitric, axit
gluconic, axit lactic, axit maleic, axit sucxinic, axit tartaric, axit axetic, axit propionic,
axit oxalic, axit maleic, axit fumaric, axit glutamic, axit pyroglutamic, axit salixylic,
axit salixylic, sacarin va axit sulfonic, chéng han nhu axit metansulfonic, axit
etansulfonic, axit toluensulfonic va axit benzensulfonic. Mot sb axit liét ké & trén 12 di-
hodc tﬁ-axit, tirc 13 axit chtra hai hodc ba hydro axit, chéng han nhu axit phosphoric,

axit sulphuric, axit fumaric va axit maleic.
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Vi du khac vé céc axit va bazo hitu dung dé tao thanh mudi dugc dung co thé
dugc tim thdy vi du trong tai liéu Stahl and Wermuth (Eds) "Handbook of
Pharmaceutical salts. Properties, selection, and use", Wiley-VCH, 2008. |
Luong hitu hiéu dé diéu tri:

Trong ban mo ta nay, thuat ngt "luong hiru hiu dé didu tri" ctia hop chit c6
nghia 1a lugng du dé chira tri, 1am giam b6t hodc ngan chin mot phén céc biéu hién
1am sang cta bénh nhét dinh va cac bién ching cia né trong sy can thiép tri liéu c6
chira viéc dung hop chét nay. Luong thich hop dé thuc hién didu nay dugc dinh nghia
1a "lugng hitu hi¢u dé didu tri". Lugng hitu hiéu cho mdi muc dich s& phu thudc vao do
nghiém trong ctia bénh hodc tdn thuong ciing nhu 13 khéi luong va tinh trang chung
ctia dbi twong. Can hiéu ring viéc x4c dinh lidu luong thich hop c6 thé dat duoc bang
cach sir dung thi nghiém thong thuong, bing cach x4y dung ma trin cua cac gid trj va
thir nghiém céc diém khdc nhau trong ma trén, ma déu ndm trong kha ning thong
thudng cia bac si duge dao tao.

Sy diéu tri va viéc diéu tri:

Trong ban md ta nay, "su diéu tri" hodc "viéc diéu tri" dugc du dinh dung dé
chi viéc quan ly va chdam soéc bénh nhan nhim muc dich lam gidm bét, ngin chin,
ngan chan mot phﬁn hodc tri hoan sy tién trién ctia biéu hién 1am sang ctia bénh, hodc
chita tri bénh. Bénh nhéan cAn diéu tri tot hon 14 dong vat c6 vu, cu thé 13 con nguoi.
Duong dung:

Duoc phim c6 thé dugce tao ché phim cu thé dé dung theo duong thich hgp bét
ky ching han nhu duong miéng, qua truc trang, qua mili, qua ma, duéi ludi, qua da va
ngoai duong tiéu hoa (vi du dudi da, trong co, va trong tinh mach); duong miéng dugc
uu tién.

RO rang rang dudng dung s& phu thudce vao tinh trang chung va tudi ca ddi

tuong cin didu tri, ban chét caa tinh trang bénh can diéu trj va thanh phﬁn hoat tinh.
Dugc phém va ta dugec:

Trong phan duéi ddy, thuat ngi, "t4 dwgc” hodc "ta dugc duoc dung" dung dé
chi t4 dugc dung cho dugc phém bao gém, nhung khong giéi han 6, chit don, chét

chéng dinh, chét gén két, chét phu, chit mau, chit lam tan r3, chét tao hwong vi, chét
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lam truot, chit 1am tron, chét bao quan, chét hép thu, chit 1am ngot, dung mdi, t4 dugc

16ng va chit phu trg.

Sang ché ciing dé xuit dugc pham c6 chira hgp chét c6 cong thire (I), ching han
nhu mot cia hop chat bc 16 trong Phan Thi Nghiém trong ban md t& nay. Sang ché
cling d& xuét quy trinh san xuét dugc phdm c6 chira hop chét c6 cong thic (I). Dugc
phém theo séang ché c6 thé duwgc tao ché phdm véi ta duge dugc dung theo cac ky thuat
thong thuong ching han nhu céc k§ thuat boc 10 trong‘ Remington, "The Science and

Practice of Pharmacy", 22% edition (2012), Edited by Allen, Loyd V., Jr.

Duoc phim dé ding qua dudng miéng bao gdm dang liéu luong rin ding qua
duong miéng ching han nhu vién nén, vién nang, bot va hat; va dang lidu lwong 1ong
dung qua dudng miéng ching han nhu dung dich, nhil twong, huyén phu va si 16 cling

nhu 12 bot va hat dé duoc hoa tan hodc dugce tao huyén phu trong chét 16ng thich hop.

Dang lidu lwong rin ding qua dudng miéng ¢ thé dugc thé hién duéi dang cac
don vi 10i (vi du vién nén hodc vién nang cing hodc mém), mdi don vi chita lugng
dinh truéc cta thanh phén hoat tinh, va t6t hon 13 mgt hogc nhiéu ta dugc thich hop.
Khi thich hop, dang liéu lugng rén c6 thé dugc didu ché v6i cht phii ching han nhu
chét pha tan trong rudt hodc ching co thé duoc tao ché phdm sao cho tao ra sy giai
phong thay ddi cta thanh phin hoat tinh ching han nhu gi&i phong tri hoan hodc kéo
dai theo phuong phép da biét o trong linh vuc. Khi thich hop, dang lidu luong rén cé
thé 1a dang liu luong tan rd trong nudc bot, ching han nhu vi du nhu vién nén tan

trong miéng.

Vi du v& t4 duge thich hgp cho ché phim rin ding qua dudng miéng bao gbm,
nhung khong gi¢i han &, xenluloza vi tinh thé, tinh bdt ngd, lactoza, manitol, povidon,
croscarmeloza natri, sucroza, xyclodextrin, da talc, gelatin, pectin, magie stearat, axit
stearic va alkyl ete bac thip cua xenluloza. Tuong tu, ché phim rén c6 thé bao gdm t4
dugc ding cho ché phdm gidi phéng tri hodn hodc kéo dai da biét trong linh vuec,
ching han nhu glyxeryl monostearat hodc hypromeloza. Néu nguyén liéu rin duoc sir
dung dé 'dl‘m‘g quavdubng miéng, ché phim c6 thé vi dy nhu dugc didu ché bang cich
tron thanh phén hoat tinh véi t4 dugce rin va sau d6 nén hdn hop trong may tao vién
nén thong thuong; hodc ché phim c6 thé vi du nhu dugc dit trong vién nang cing vi

du & dang bot, vién hodc vién nén nhd. Luong cua ta dugc rin thay dbi trong pham vi

-14-



31039

rong nhung thuong nam trong khoang tir khoang 25 mg dén khoang 1 g trong mdi don

vi lidu luong.

Dang liéu lugng 16ng dung qua dudng miéng co thé dugc thé hién duéi dang vi
du nhu cdn ngot, si ro, thubc nhé miéng hodc vién nang nhdi dich 16ng. Dang lidu
lugng long dung qua dudng miéng cling cd thé dugc thé hién dudi dang bot dé tao
dung dich hodc huyén phu trong dich 16ng 13 nuéc hodc khong phai 1a nudce. Vi du vé
t4 dwoc thich hop cho ché phim 1éng dung qua dudng miéng bao gbdm, nhung khong
giéi han &, etanol, propylen glycol, glyxerol, polyetylenglycol, poloxame, sorbitol,
poly-sorbat, mono va di-glyxerit, xyclodextrin, diu dira, ddu co, va nuéc. Dang lidu
lugng long dung qua dudng miéng co thé vi du nhu dugc diéu ché bang cach hoa tan
hodc tao huyén phu thanh phén hoat tinh trong dich 16ng 1 nuéc hodc khong phai 1a
nuée, hodc bang cach két hop thanh phan hoat tinh vao nhii twong Iéng dau-trong-

nuéc hodc nudce-trong-dau.

T4 duge khéc c6 thé duoc st dung trong ché phdm ding theo duong miéng rin

va 16ng, ching han nhu chét tao mau, chit tao huong vi va chét bao quéan v.v.

Dugc phim dé ding ngoai dudng tiéu hoa bao gbdbm dung dich, dich phan tén,
huyén phu hoéc nhil tuong trong nudc va khong trong nudc ti€t trung dé tiém hoic
truyén, chit co dé tiém hodc truyén ciing nhu 13 bot tiét tring dé dugc hoan nguyén
trong dung dich hodc dich phén tan ti€t trung dé tiém hodc truyén trude khi sit dung.
Vi du v& t4 dugc thich hop cho ché pham ding ngoai dudng tiéu hoa bao gbm, nhung
khong gidi han & nudc, diu dira, dau co va dung dich cuiia xyclodextrin. Ché phidm
trong nude can phai duge dém thich hop néu cin va duge 1am cho ding truong bing

lugng dt nudc muoi hodc glucoza.

Céc loai khéc ctia duge pham bao gom thudc dan, thudc xdng, kem, gel, miéng

dan da, vat cdy ghép va ché pham dé dung qua ma hogc dudi ludi. »

Cén thiét ring t4 duoc dung cho dugc phim bét ky dép tng v6i duong dung du

kién va twong thich v6i céac thanh phén hoat tinh.
Liéu luong:

Theo mot phuong an, hop chét theo sang ché duoc dung véi lugng nim trong

khoang tir khoang 0,001 mg/kg khéi lugng co thé dén khoang 100 mg/kg khéi lugng
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co thé trong mdi ngay. Cu thé 13, lidu lugng hang ngay c6 thé nim trong khoang tir
0,01 mg/kg khdi lugng co thé dén khoang 50 mg/kg khbi lugng co thé trong mdi ngay.
Liéu luong chinh xé4c phy thudc vao tan sudt va phuong thic st dung, giGi tinh, tubi,
khéi luong, va tinh trang chung cua d6i twong cin diéu tri, ban chit va do nghiém
trong cha tinh trang bénh can diéu tri, cac bénh déng thoi bat ky can diéu tri, hiéu qua
mong mudn cia viée didu tri va cac yéu té khac da biét @i véi ngudi co hiéu biét
trung binh trong Iinh vuc.

Liéu lugng ding qua dudng miéng dién hinh dbi v6i ngudi 16n nim trong
khoang tr 0,1-1000 mg/ngdy cua hgp chét theo séng ché, ching han nhu 1-500
mg/ngay, ching han nhu 1-100 mg/ngdy hodc 1-50 mg/ngay. Thuén loi 14, hop chét
theo sang ché duogc ding & dang lidu luwgng don vi chita hop chit ndy & luong nim
trong khoang tir khoang 0,1 dén 500 mg, ching han nhu 10 mg, 50 mg 100 mg, 150
mg, 200 mg hodc 250 mg hop chit theo sang ché. '

Céc tac gia sang ché da xac dinh hop cht ma 14 chét uc ché PDE1, va do vay
httu dung dé didu tri rdi loan thoai héa than kinh va rdi loan tdm than. Do d6, sang ché
dé xuét hop chét c6 cong thire (I) ma hitu hiéu trong viée trc ché PDE1 dé sir dung 1am

thubc trong viéc di€u tri cho dong vat cé vi, tot hon la ngudi.

Séang ché d& xuét hop chét c6 cong thirc (I) hodc mubi cong axit duge dung cla
ching, ciing nhu 1a duoc pham chira hop chét nay, dé sir dung trong viéc diéu tri bénh
ndo ma c6 thé 1a rdi loan thoéi hoa than kinh hodc rdi loan tAm than. Theo phuong 4n
duoc uu tién 161 loan thodi hoa than kinh dugc chon tir nhém gi‘)m c6 Bénh Alzheimer,
Bénh Parkinson va Bénh Huntington. Theo phwong 4n dugc uu tién khac rdi loan tAm
thin dugc chon tir nhom gdm co R6i Loan Ting Pong Giam Chd Y (ADHD), trdm
cam, lo 4u, ching ngu rii, suy gidm nhan thirc va suy gidm nhén thirc lién quan dén
bénh tim thn phan liét (CIAS). Réi loan ndo khac c6 thé 1a vi du nhu hoi ching chan

khong yén.

Sang ché con dé xuét phuong phép didu tri bénh ndo ma c6 thé 13 rdi loan thodi
hoa thin kinh hodc réi loan tAm than, ma phuong phép nay c6 chira budc ding cho
dong vat c6 vu lugng hitu hi¢u v& mit dugc pham ctia hop chét c6 cong thire (I). Vi du
vé rbi loan thoai héa than kinh ma c6 thé dugc didu tri theo sang ché bao gdbm Bénh

Alzheimer, Bénh Parkinson va Bénh Huntington, ma phuong phap nay c¢6 chtra bugc
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ding cho ddi twong lugng hitu higu dé didu tri cua hop chét co cong thire (I). Vi du vé
rdi loan tAm thin ma c6 thé dugc didu tri theo sang ché bao gébm R&i Loan Tang Pong
Giam Chu Y (ADHD), trAm cam, chting ngi rfl, suy gidm nhén thirc va suy gidm nhén
thire 1ién quan dén bénh tim than phan liét (CIAS). R&i loan ndo khac cin diéu tri co
thé 12 vi du nhu hoi chimg chian khong yén.
Cac phuong an cua sang ché

Trong phan duéi ddy, cac phuong 4n cla sang ché dugc boc 19. Phuong an thir
nhét dugc ky hiéu 1a E1, phuong 4n tht hai duge ky hiu 1a E2 va v.v.

Theo phwong 4n thi nhit E1 sing ché dé cap dén hop chét ¢ cong thirc (I)

El. Hop chét c6 cong thire (1)

R1
R4 /N A
| N
NN
R2
/L
R3
¢))

trong do:
L duogc chon tir nhom gém c¢60 NH, CHy, Sva O;

R1 dugc chon tir nhém gdm cé hydro, Ci-Cs alkyl mach thing hosc mach
nhanh, C;-Cs floalkyl va C3-Cs xycloalkyl don vong no;

R2 dugc chon tir nhém gém c6 C1-Cs alkyl mach théng hoac mach nhanh, Cs-
Cs xycloalkyl don vong no, oxetanyl, tetrahydrofuranyl, va tetrahydropyranyl; tat ca
ching co thé dugc thé tuy y mot hodc nhiéu 14n béng mot hodc nhiéu phﬁn tir thé duoc
chon tir nthém gdém c6 metyl, flo, hydroxy, xyano va metoxy;

R3 1a metyl dugc thé bang phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc
pyrazinyl tht ca ching c6 thé duoc thé tiy ¥ mot hodc nhiéu 1an br?mg mot hoac nhiéu
phﬁn tir thé duoc chon tir nhém g(‘Sm c6 halogen, xyano, C1-Cs alkyl, Ci-Cs floalkyl,
C1-C;s floalkoxy va Ci-Cs alkoxy; hodc
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R3 12 metyl dugc thé bang heteroaryl c6 5 canh ma dugce thé thy ¥ bang mot
hodc nhiéu phin ti thé dugc chon tir halogen, xyano, C1-Cs alkyl, C1-Cs floalkyl, Ci-
C; floalkoxy va Ci-Cs alkoxy; hodc

R3 1a etyl dugc thé bing phenyl, pyridonyl, pyridinyl, pyrimidinyl hozc
pyraiinyl tat ca chung c6 thé dugc thé tily ¥ mét hodc nhiéu 14n bing mot hoic nhidu
phén tir thé duoc chon tir nhém gdm c6 halogen, xyano, Ci-Cs alkyl, C1-C3 floalkyl,
C1-C3 floalkoxy va Ci-Cs alkoxy; hodc

R3 14 etyl duoc thé bang heteroaryl ¢6 5 canh ma dugc thé thy ¥ bang mét hodc
nhiéu phﬁn ter thé dugc chon tir halogen, xyano, Ci-Cs alkyl, Ci-C; floalkyl, Ci-Cs3
floalkoxy va C1-Cs alkoxy; hodc

I 1a CH, vA R3 1a NH ma duoc thé bang phenyl, pyridonyl, pyridinyl,
pyrimidinyl hodc pyrazinyl tAt ca chiing c6 thé duoc thé tiry ¥ mot hoic nhiéu 14n bang
mot hodc nhiéu phén tr thé duogc chon tir nhom gém c¢6 halogen, xyano, C1-Cs alkyl,

C1-Cs floalkyl, Ci-Cs floalkoxy va C1-Cs alkoxy; hodc

L 1a CH, va R3 1a NH ma duoc thé bing heteroaryl ¢6 5 canh ma dugc thé tiry y
bang mét hoic nhidu phén tir thé dugc chon tir halogen, xyano, Ci-Cs alkyl, Ci-Cs
floalkyl, C1-Cs floalkoxy va C1-Cs alkoxy;

R4 1a phenyl, pyridinyl hodc pyridonyl tAt ca chung c6 thé duoc thé tiy y mot
ho#c nhiéu 14n bang mét hodc nhiéu phin tir thé dugc chon tir nhém gbm c6 halogen,
xyano, Ci-Cs alkyl, Ci-C4 floalkyl, Ci-Cs doterialkyl, Ci-C3 floalkoxy,
xyclopropyloxy, Ci-Cs alkoxy, C1-Cs doterialkoxy va -N-R5R6 trong do mdi RS va
R6 ddc 1ap duogc chon tir H, C1-Cs alkyl va C1-Cs doterialkyl; hodc

R4 1a heteroaryl ¢6 5 canh ma dugc thé tiry y bang mot hodc nhidu phan tir thé
duge chon tir halogen, xyano, Ci-Cs alkyl, C1-Cs floalkyl, Ci-Cs4 doterialkyl, Ci-Cs
floalkoxy, xyclopropyloxy, Ci-Cs alkoxy, Ci-Cs doterialkoxy va —N-R5R6 trong do
mdi R5 va R6 doc 1ap duge chon tir H, C1-Cs alkyl va Ci-C; doterialkyl; hodc

R4 1a di vong no c6 4, 5 hogc 6 canh tht ca ching c6 thé dugc thé tiy v bing
mot hodc nhiéu ph?m tr thé dugc chon tir oxo, C1-Cs alkyl va C1-Cs floalkyl;

va mudi dugc dung cta ching.

E2.  Hop chit theo phuong 4n 1, trong dé:
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L dugc chon tir nhém gbébm ¢6 NH, CHa, S va O;

R1 dugc chon tir nhém gdm cé hydro, Ci-Cs alkyl mach thdng hoic mach
nhanh, C1-C3 floalkyl va Cs3-Cs xycloalkyl don vong no;

R2 duoc chon tr nhém gém ¢6 C1-Cs alkyl mach théng hodc mach nhéanh, Cs-
Cs xycloalkyl don vong no, oxetanyl, tetrahydrofuranyl, va tetrahydropyranyl; tht ca
ching c6 thé duge thé tlly y mot hodc nhidu 14n bing mot hodc nhidu phén tir thé dugc

chon tir nhém gbém cé metyl, flo, hydroxy, xyano va metoxy;

R3 1a metyl dugc thé bang phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc
pyrazinyl tit ca chiing c6 thé duoc thé thy y mot hodc nhiéu 1an bang mot hozc nhiéu
phﬁn tir thé duogc chon tir nhém g?)m ¢6 halogen, xyano, Ci-Cs alkyl, Ci-Cs floalkyl,
C1-Cs floalkoxy va C1-Cs alkoxy; hodc

R3 1a metyl duoc thé bang heteroaryl ¢6 5 canh ma dugce thé thy ¥ bang mot
hodc nhiéu phén tir thé duge chon tir halogen, xyano, C1-Cs alkyl, Ci-Cs floalkyl, Ci-
Cs floalkoxy va Ci1-Cs alkoxy; hodc

R3 la etyl dugc thé bang phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc
pyrazinyl tit ca ching c6 thé duoc thé thy y mot hodc nhiéu 14n bing mdt hoic nhidu
phén tir thé duge chon tir nhém gb6m c6 halogen, xyano, Ci-Cs alkyl, C1-Cs floalkyl,
C1-Cs floalkoxy va Ci1-Cs alkoxy; hodc

R3 1a etyl dugc thé béng heteroaryl c6 5 canh ma dugc thé tuy y b%mg mot hodc
nhiéu phan tir thé dugc chon tir halogen, xyano, Ci-C3 alkyl, C1-Cs floalkyl, Ci-Cs
floalkoxy va Ci1-Cs alkoxy;

R4 1a phenyl, pyridinyl hodc pyridonyl tht ca chiing c6 thé duoc thé tiry ¥ mot
hoéc nhiéu 1an bfing mot hodc nhiéu phén t&r thé dugc chon tir nhém gém co halogen,
xyano, Ci-C3 alkyl, Ci-Cs floalkyl, Ci-C; doterialkyl, Ci-Cs floalkoxy,
xyclopropyloxy, Ci-Cs alkoxy, Ci-Cs doterialkoxy va -N-R5R6 trong d6 mdi RS va
R6 dbc 1ap duoc chon tir H, C1-Cs alkyl va Ci-Cs doterialkyl; hodc

R4 13 heteroaryl cé 5 canh ma dugc thé tury ¥ bing mot hodc nhiéu phan tir thé
duoc chon tir halogen, xyano, Ci-Cs alkyl, Ci-C; floalkyl, Ci-Cs doterialkyl, Ci-Cs
floalkoxy, xyclopropyloxy, Ci-Cs alkoxy, Ci-Cs doterialkoxy va —~N-RSR6 trong do6
mdi R5 va R6 ddc 1ap dugc chon tir H, C1-Cs alkyl va C1-C; doterialkyl; hodc
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R4 1a di vong no ¢6 4, 5 hodc 6 canh tit ca ching c6 thé duoc thé tiy ¥ bing

mot hodc nhidu phén tir thé dugc chon tir oxo, Ci-Cs alkyl va Ci-Cy floalkyl;

E3. Hop chét theo phuong 4n bét ky trong sb cac phwong 4n 1 hoic 2, trong
do L 1a NH.

E4. Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n 1 hoic 2, trong
dé L 1a CHa.

E5. Hop chét theo phuong 4n bit ky trong s6 cac phuong 4n 1 hoic 2, trong
doL1as.

E6. Hop chét theo phuong 4n bét ky trong sb cac phuong 4n 1 hoic 2, trong
d6L1a 0.

E7. Hop chit theo phwong 4n 1, trong do:

L 1a CH, va R3 la NH ma duoc thé bing phenyl, pyridonyl, pyridinyl,
pyrimidinyl hodc pyrazinyl tht ca chiing c6 thé duoc thé tiry y mot hodc nhiéu 14n bang
mot hodc nhiu phan tir thé dugc chon tir nhém gém c6 halogen, xyano, C1-Cs alkyl,

C1-Cs floalkyl, C1-Cs floalkoxy va C1-Cs alkoxy; hodc

L 1a CHz vaR3 1a NH ma dugc thé bing heteroaryl c6 5 canh ma duoc thé thy y
b.%mg mot hoac nhiéu phén tir thé duoc chon tir halogen, xyano, C1-Cs alkyl, Ci1-Cs3
floalkyl, C1-Cs floalkoxy va Ci-Cs alkoxy.

E8.  Hop chét theo phwong 4n bét ky trong s6 cac phuong 4n tir 1 dén 7, trong
d6 R2 duogc chon tir nhém gdm c¢6 Ci-Cs alkyl mach théng hodac mach nhanh, C3-Cg
xycloalkyl don vong no, oxetanyl, tetrahydrofuranyl va tetrahydropyranyl, tat ca ching
khong duogc thé.

E9. Hop chit theo phuong 4n 8, trong d6 R2 dugc chon tir nhém gbm c6 Ci-
C4 alkyl mach thang hodc mach nhénh, xyclopropyl, oxetanyl, tetrahydrofuranyl va
tetrahydropyranyl.

E10. Hop chét theo phwong 4n bét ky trong s6 cac phuong 4n tir 1 dén 9, trong
d6 R3 1a metyl dugce thé bang phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl

tAt ca ching c6 thé dugc thé tiy ¥ bang mdt hodc nhidu metyl.
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E1l. Hop chét theo phwong 4n 10, trong d6 R3 1a metyl duoc thé bang phenyl,
pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl, tht ca chiing c6 thé dugc thé bang

mot metyl.

E12. Hop chét theo phuong an 10, trong d6 R3 13 metyl dugc thé bing phenyl,
pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl, tht ca chiing khong dugc thé.

E13. Hop chét theo phuong 4n bét ky trong s cac phuong 4n tir 1 dén 9, trong
d6 R3 1a etyl dugc thé bing phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl

tht ca chiing c6 thé duoc thé tiy y bing mét hoic nhiéu metyl.

E14. Hop chét theo phuong 4n 13, trong d6 R3 1a etyl duoc thé bing phenyl,
pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl tht ca chung c6 thé dugc thé bing

mot metyl.

E15. Hop chét theo phuong 4n 13, trong d6 R3 1a etyl duoc thé bang phenyl,
pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl tAt ca chung khong duoc thé.

E16. Hop chét theo phuong an bét ky trong s cac phuong an tir 1 dén 9, trong
d6 R3 1a metyl duoc thé bang heteroaryl c6 5 canh ma dugc thé tily y bang mét hoic
nhiéu metyl.

E17. Hop chét theo phuong an bét ky trong s& cac phwong 4n tir 1 dén 9, trong
d6 R3 1a etyl dugc thé bang heteroaryl ¢6 5 canh ma dugce thé ty y bang mét hoic

nhidu metyl.

E18. Hop chit theo phuong én bét ky trong s6 cac phuong 4n tir 16 dén 17,
trong d6 heteroaryl c6 5 canh nay dugc thé bang mot metyl.

E19. Hop chit theo phuong én bét ky trong s6 cac phuong 4n tir 16 dén 17,
trong d6 heteroaryl c6 5 canh nay khong duoc thé.

E20. Hop chét theo phwong 4n bat ky trong s6 cdc phuong 4n tir 16 dén 19,
trong d6 heteroaryl ¢6 5 canh nay dugc chon tir thiazolyl, oxazolyl, isoxazolyl,
triazolyl, pyrazolyl, tetrazolyl, imidazolyl, oxadiazolyl va thiadiazolyl va thiophenyl.

E21. Hop chét theo phuong 4n bét ky trong sd cac phuong 4an tir 1 dén 20,
trong d6 R4 1a phenyl, pyridinyl hodc pyridonyl tAt ca chung c6 thé duge thé tity y mot
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lAn biang phan tir thé dugc chon tir nhém gdbm c6 halogen, Ci-C; alkyl va Ci-Cs
alkoxy.

E22. Hop chét theo phuong 4n bét ky trong s& céc phuong an tir 1 dén 20,
trong d6 R4 1a heteroaryl c6 5 canh ma dugc thé tily v bang mot hodc nhiéu phén tir
thé dugc chon tir C1-Cs alkyl va Ci-Cs floalkyl.

E23. Hop chit theo phuong 4n 22, trong d6 R4 13 heteroaryl c6 5 canh ma
dugc thé tiy ¥ bang mét hodc hai metyl.

E24. Hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir 22 dén 23,
trong d6 heteroaryl c¢6 5 canh ndy dugc chon tlr thiazolyl, oxazolyl, isoxazolyl,

triazolyl, pyrazolyl, tetrazolyl, imidazolyl, oxadiazolyl va thiadiazolyl va thiophenyl.
E25. Hop chét theo phuong 4n bét ky trong sd cac phuwong 4an tir 1 dén 20,
trong d6 R4 1a di vong no c6 4, 5 hodc 6 canh tAt ca ching c6 thé dugc thé thy y mot
1an bang phan tir thé duge chon tlr oxo, C1-Cs alkyl va C1-Cq floalkyl.
E26. Hop chit theo phwong 4n bat ky trong sb cac phuong an tir 1 dén 3 va tir
8 dén 25 c6 cong thirc (Ib)

R1
RaNg
| N
/ /
\
NH R2
R3
(Ib)

trong do:

R1 dugc chon tir nhém gdm c6 hydro, Ci-Cs alkyl mach thing hoic mach
nhanh, va C3-Cs xycloalkyl don vong no; |

R2 dugc chon tir nhém gdém c¢6 Ci-Cs alkyl mach thing hoic mach nhénh, Cs-
Cs xycloalkyl don vong no, oxetanyl, tetrahydrofuranyl va tetrahydropyranyl, tat ca
ching c6 thé dugc thé tiy y mot hoic nhiéu 14n bang mdt hoic nhiéu phén tir thé duge

chon tir nhém gdm cé metyl, flo, hydroxy, xyano va metoxy;
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R3 1a metyl dugc thé bing phenyl, pyridonyl hodc pyridinyl, tht ca chung c6 thé
dugc thé tiy ¥ mdt hoic nhidu 14n bdng mot hodc nhiéu phan tir thé dugc chon tir
nhém gdm c6 halogen, Ci-Cs alkyl va metoxy; hodc

R3 12 metyl duoc thé bing heteroaryl ¢6 5 canh ma dugc thé tiy y bing mot
hoic nhiéu phan tir thé dugce chon tir C1-Cs alkyl va C1-Cs floalkyl; hodc

R3 1a etyl dugc thé bing phenyl, pyridonyl hodc pyridinyl, tht ca chung c6 thé
dugc thé tiy ¥ mot hodc nhidu 14n bing mot hogic nhiéu phan tir thé duge chon tir
nhom gdm c6 halogen, Ci-Cs alkyl va metoxy; hodc

R3 1a etyl dugc thé bing heteroaryl ¢6 5 canh ma duge thé tiry v bang mot hodc
nhiéu phan tir thé dugc chon tir C1-Cs alkyl va Ci-Cs floalkyl;

R4 1a phenyl, pyridinyl hodc pyridonyl, tht ca chung c6 thé duoc thé tiy y mot
hodc nhiéu 1an béng mot hoac nhiéu ph'?m tr thé dugce chon tr nhém g6m ¢6 halogen,
C1-Cs; alkyl va C1-Cs alkoxy; hodc

R4 13 heteroaryl ¢6 5 canh ma dugc thé tily ¥ bang mot hodc nhidu phén tir thé
duoc chon tir C1-Cs alkyl va Ci1-Cs floalkyl;
va mudi duge dung clia ching.

E27. Hop chét theo phwong 4n 1, trong d6 hop chét nay dugc chon tir nhém gbm c6:

1: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-
2-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

2: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metylthiazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

3: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metylisoxazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

4: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

5: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyltriazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

6: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyltriazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;
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7: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

8: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyltetrazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

9: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1 H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

10:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metylisoxazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

11:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

12:  1-xyclopropyl-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

13:  5-(2-etoxy-3-pyridyl)-N-[(1-metylpyrazol-4-yl)metyl]-1-propyl-
pyrazolo[4,3-b]pyridin-7-amin; |

14:  5-(2-etoxypyridin-3-yl)-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1-(oxetan-
3-yl)-1H-pyrazolo[4 3- b]pyridrin-7 -amin;

15:  5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-yl)etyl)-
1H-pyrazolo[4,3 -b]pyridin—7-amin; ’ |

16:  5-(2-etoxypyridin-3-yl)-1-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-
1 H-pyrazolo[4,3-b]pyridin-7-amin;

17:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

18:  5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-5-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7 -amiri; |

19:  5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-3-
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

20:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(thiazol-2-ylmetyl)pyrazolo[4,3-
b]pyridin-7-amin;
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21:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

22:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(4-pyridylmetyl)pyrazolo[4,3-
b]pyridin-7-amin;

23:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(m-tolylmetyl)pyrazolo[4,3-
b]pyridin-7-amin;

24:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(p-tolylmetyl)pyrazolo[4,3-
blpyridin-7-amin; .

25:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

26:  5-(2-etoxy-3-pyridyl)-1-etyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

27:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

28:  5-(2-etoxy-3-pyridyl)-1,3-dimetyl-N-[(1-metylpyrazol-4-
ylmetyl]pyrazolo[4,3 -b]pyridin-7-amih; |

29:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylthiazol-2-
ylmetyl]|pyrazolo[4,3-b]pyridin-7-amin;

30:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metyl-1,2,4-oxadiazol-
5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

31:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

32:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-5-
yl)metyl]pyrazolo [4',3 -b]pyridih-7-amin; -

33:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,3,4-thiadiazol-
2-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

34:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-3-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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35:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

36:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

37:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

38:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyloxazol-2-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin;

39:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

40:  5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

41:  N-benzyl-5-(2-etoxy-3-pyridyl)-1-isopropyl-pyrazolo[4,3-b]pyridin-7-
amin,

42:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metylisoxazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

43:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

44:  N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
pyrazolo[4,3-b]pyridin-7-amin,

45:  3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on;

46:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((2-metyl-1H-imidazol-
4-y)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

47 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

48:  5-(2-etoxypyridin-3-yl)-1-etyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

-26-



31039

49:  3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on;

50:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metyloxazol-2-
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

51:  N-((1,2-dimetyl-1H-imidazol-4-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;,

52:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

53:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1,2,4-oxadiazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

54:  N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl pyrazolo[4 3-b]pyridin-7-amin,

55: 5 (2-etoxy-3-pyr1dy1) 1-isopropyl-3-metyl-N-[(5-metyl-1H-1,2,4-triazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

56:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1 -metyl- 1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

57:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

58:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-imidazol-
4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin 2,2,2-trifloaxetat; '

59:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1,3,4-oxadiazol-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

60:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-3-
yl)metyl]pyrazolo[4, 3-b]pyridin—7-amin;

61: 5-(1,3- dlmetylpyrazol 4-y1) 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

62:  l-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;
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63:  l-isopropyl-5-(2-metoxyphenyl)-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

64:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-phenyl-
pyrazolo[4,3-b]pyridin-7-amin;

65 : l-isdpfopy1-3 -métyl-N— [(1-metylpyrazol-4-yl)metyl]-5 -(2-métyl-3 -
thienyl)pyrazolo[4,3-b]pyridin-7-amin;

66:  5-(1,5-dimetylpyrazol-4-yl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

67:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[1 -metylpropyl] -N-[(1-metylpyrazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chat ddng phéan ddi anh 2;

68:  3-metyl-1-[1-metylpropyl]-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin, chat ddng phan ddi anh 2;

69:  5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét déng phan ddi anh 1;

70:  5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-[(1-metylpyrazol-4-
ylmetyl]|pyrazolo[4,3-b]pyridin-7-amin, chét dong phéan ddi anh 2;

71:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metylthiazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

72:  5-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
ylJoxymetyl]-2-metyl-oxazol;

73:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

74:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

75:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylpyrimidin-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

76:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrazin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;
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77:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-(triflometyl)-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

78:  4-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-yl]lamino]metyl]-1-metyl-pyridin-2-on;

79:  5-(2-(etylamino)pyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

81:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

82:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

83:  5-(2-etoxy-3-pyridyl)-N-[(5-flopyrimidin-2-yl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

84:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin; |

85:  5-(2-etoxy-3-pyridyl)-N-[(2-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin; ' . |

86: 5 -(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

87:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

88:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxyphenyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

89:  5-(2-etoxy-3-pyridyl)-N-[(2-flophenyl)metyl]-1-isopropyl-3-metyl-
pyrazold [4,3-b]pyridin-7-amin; | |

90:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-
(triflometyl)phenyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

91:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;
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92:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

93:  l-isopropyl-3-metyl-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

94:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3 -b]pyridin-7-amin;

95:  l-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

96:  1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

97:  5-(2-isopropoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

98:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

99:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2H-tetrazol-5-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

100: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

101: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-2-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

102:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

103:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-4-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

104:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-4-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

105:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylpyrimidin-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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106: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

107:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[6-(triflomety])-2-
pyridyllmetyl]pyrazolo[4,3-b]pyridin-7-amin;

108:  3-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-ylJamino]metyl]-1-metyl-pyridin-2-on;

109:  5-(2-etoxy-3-pyridyl)-N-[(1-etylpyrazol-4-yl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

110:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-propylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

111:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin, |

112:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

113:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-4-yl)metyl]-1-(oxetan-
3-yl)pyrazolo[4,3-b]pyridin-7-amin;

114:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

115: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(3-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

116:  5-(2-etoxy-3-pyridyl)-N-[(6-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

117:  N-[[6-(diflometyl)-3-pyridyl]metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

118:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

119:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phén dbi anh 1;
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120:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phéan ddi anh 2;

121:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét dbng phéan dbi anh 1;

122:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét déng phéan ddi anh 2;

123:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-
1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 1;

124:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-
1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2;

125:  5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2;

126:  5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-4-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phén db6i anh 2;

127:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-[(2-metyltetrazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2;

128:  3-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-3-yl)metyl]-
1-[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phéan dbi anh 2;

129:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2;

130:  5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phéan dbi anh 2;

131:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(5-metyl-1H-
pyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2;

132:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2;

133:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-5-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét dong phan dbi anh 2;
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134: 3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phén ddi anh 2;

135:  3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét déng phan ddi anh 2;

136: 5 -(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl] -N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 1;

137:  5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét déng phan ddi anh 2;

138:  5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 1;

139:  5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét déng phan d6i anh 2; '

140:  5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 1;

141: 5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2;

142:  1-isopropyl-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

143:  1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

144:  5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chit ddng phan d6i anh 2;

145:  1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-(2-propoxy-
3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

146: 1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

147:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-thiazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin;
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148: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(5-metylthiazol-
2-yl)pyrazolo[4,3-b]pyridin-7-amin;

149:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(4-metylthiazol-
2-yl)pyrazolo[4,3-b]pyridin-7-amin;

150: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-5-metyl-oxazolidin-2-on;

151: 3-[l-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]oxazolidin-2-on;

152: 1-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]azetidin-2-on;

153:  1-tert-butyl-3-[ 1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-y1] imidazolidin-2-on;

154: 1 -[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]pyrolidin-2-on;

155: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yDmetylamino]pyrazolo[4,3-b]pyridin-5-yl]-4-metyl-oxazolidin-2-on;

156: 4-etyl-3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-ylJoxazolidin-2-on;

157:  N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
yl]metyl]-5-metoxy-pyridin-3-amin,

158:  N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
yl]metyl]-1-metyl-1,2,4-triazol-3-amin,

159:  5-(2-etoxy-3-pyridyl)-1-isopropyl-7-[2-(5-metoxy-3-pyridyl)etyl]-3-
metyl-pyrazolo[4,3-b]pyridin;

160:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[2-(1-metyl-1,2,4-triazol-3-
yletyl]pyrazolo[4,3-b]pyridin;

161:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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162:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin,;

163: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

164:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylsulfanyl]pyrazolo[4,3-b]pyridin;

165: N-[[1 -(diﬂometyl)pyrazol-4-yl]metyl] -5-(2-etoxy-3-pyridyl)-1-
isopropyl-3-metyl-pyrazolo[4 ,3 -b]pyridin-7-amin,

166: 5-(2-etoxy-3-pyridyl)-N-[[5-(flometyl)isoxazol-3-yl]metyl]-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

167:  5-(2-etoxy-3-pyridyl)-N-[[3-(flometyl)isoxazol-5-yl]metyl]-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

168: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-oxazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin;

169: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(3-metyltriazol-
4-yl)pyrazolo[4,3-b]pyridin-7-amin;

170:  1-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[[2-(triflomety])-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

171:  3-[1-isopropyl-7-[(2-metoxy-3-pyridyl)metylamino]-3-metyl-
pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

172:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-4-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

173:  l-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

174:  5-(2-xyclopropoxypyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

175:  1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(1-metyl-1H-
pyrazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;
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176: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrimidin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

177: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

178:  N-[[2-(diflometyl)-3-pyridyllmetyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

179:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrimidin-4-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin; |

180: 5-(2-(etoxy-1,1-d2)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

181: 5-(2-(etoxy-ds)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin; |

182: 5-(2-(etoxy-2,2,2-d3)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

183: 1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(2-
(triflometyl)pyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

184: 3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

185:  1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(1H-1,2,4-
triazol-1-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin,

186: 3-[1-isopropyl-3-metyl-7-[(1-metyl-1,2,4-triazol-3-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

187: 3-[1-isopropyl-3-metyl-7-(1 H-pyrazol-3-ylmetylamino)pyrazolo[4,3-
b]pyridin-5-yl]-1H-pyridin-2-on; '

188:  5-[2-(diflometoxy)-3-pyridyl]-1-isopropyl-N-[(2-metoxy-3-
pyridyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

189:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;
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190:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-5-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

191:  5-(2-etoxy-3-pyridyl)-N-[(2-etoxy-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

192: 5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-N-[(4-
metoxyphenyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

193: 3-[1-isopropyl-3-metyl-7-[[2-(triflometyl)-3-
pyridyl]metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

194: 1-isopropyl-3-metyl-5-(3-metylisoxazol-4-yl)-N-[(1-metylpyrazol-4-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin;

195: 1-isopropyl-3-metyl-5-(1-metyl-1H-1,2,4-triazol-5-yl)-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

196: 1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin; ' |

197:  5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-3-metyl-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

198:  5-(2-(etyl(metyl)amino)pyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-
3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

199:  5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-isopropyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1 H-pyrazolo[4,3-b]pyridin-7-amin;

200: l-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

201: 5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-3-metyl-N-[(1-
metylpyrazol-4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

202: 1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-2-yl)- IH-pyr.azolo [4,3-b]pyridin-7-amin;

203: l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(4-metyl-1,2,4-
triazol-3-yl)pyrazolo[4,‘3 -b]pyridin-7-amin;
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va mubi duge dung ciia hgp chit bat ky trong sb cac hop chét nay.

E28. Hop chét theo phuong 4n 1, trong d6 hop chét nay dugc chon tir nhém
gdm co:

1: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-
2-y1)mety1]pyrazolo[4,3-b]pyridin-7 -amin; - |

2: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metylthiazol-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

3: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metylisoxazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

4. 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

5: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyltriazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

6: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyltriazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin; |

7: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1 H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

&: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyltetrazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

9: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

10:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metylisoxazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

11:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

12:  1-xyclopropyl-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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13:  5-(2-etoxy-3-pyridyl)-N-[(1-metylpyrazol-4-yl)metyl]-1-propyl-
pyrazolo[4,3-b]pyridin-7-amin;

14:  5-(2-etoxypyridin-3-yl)-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1-(oxetan-
3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

15:  5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-yl)etyl)-
1 H-pyrazolo[4,3-b]pyridin-7-amin (tri€t quang);

15a:  (R)-5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-
yl)etyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

15b:  (S)-5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-
yDetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

16:  5-(2-etoxypyridin-3-yl)-1-metyl-N-((1-metyl-1 H-pyrazol-4-yl)metyl)-
1 H-pyrazolo[4,3-b]pyridin-7-amin;

17:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

18:  5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-5-
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

19:  5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

20:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(thiazol-2-ylmetyl)pyrazolo[4,3-
b]pyridin-7-amin;

21:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

22:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(4-pyridylmetyl)pyrazolo[4,3-
blpyridin-7-amin; ‘

23:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(m-tolylmetyl)pyrazolo[4,3-
b]pyridin-7-amin; |

24:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(p-tolylmetyl)pyrazolo[4,3-
b]pyridin-7-amin; '
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25:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

26:  5-(2-etoxy-3-pyridyl)-1-etyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

27:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

28: 5 -(2-etoxy-3-pyridyl)-1,3-dimetyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

29:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylthiazol-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

30:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metyl-1,2,4-oxadiazol-
5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

31:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

32:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

33:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,3,4-thiadiazol-
2-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

34:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-3-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin,

35:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

36:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

37:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

38:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyloxazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin,
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39:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

40:  5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

41: - N-benzyl-5-(2-etoxy-3-pyridyl)-1-isopropyl-pyrazolo[4,3-b]pyridin-7-
amin;

42:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metylisoxazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

43:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

44:  N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
pyrazolo[4,3-b]pyridin-7-amin,

45:  3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on;

46:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((2-metyl-1H-imidazol-
4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin; | |

47 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1 H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin,

48:  5-(2-etoxypyridin-3-yl)-1-etyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

49:  3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on;

50:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metyloxazol-2-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

51:  N-((1,2-dimetyl-1H-imidazol-4-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin,

52:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1 ,2,4-oxadiazol-
3-yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;
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53:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1,2,4-oxadiazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

54:  N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin,

55:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1H-1,2,4-triazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

56: - 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

57:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

58:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-imidazol-
4-yl)metyl)-1H-pyrazolo[4,3 fb]pyridin-7-amin 2,2,2-trifloaxetat;

59: 5-(2-etoxy-3-pyri dyl)-1-isopropyl-3-metyl-N-(1,3,4-oxadiazol-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin,

60:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

61:  5-(1,3-dimetylpyrazol-4-yl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

62:  l-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

63:  l-isopropyl-5-(2-metoxyphenyl)-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin; '

64:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-phenyl-
pyrazolo[4,3-b]pyridin-7-amin; '

65:  l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-metyl-3-
thienyl)pyrazolo[4,3-b]pyridin-7-amin,;

66:  5-(1,5-dimetylpyrazol-4-yl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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67a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-
metylpyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

67b:  (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-
metylpyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

68a: (R)-3-metyl-1-[1-metylpropyl]-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

68b:  (S)-3-metyl-1-[1-metylpropyl]-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

69:  (R)-5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-[(1-metylpyrazol-4-
yl)metyl]|pyrazolo[4,3-b]pyridin-7-amin hogc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

70:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

71:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

72:  5-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
ylJoxymetyl]-2-metyl-oxazol;

73:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

74:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

75:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylpyrimidin-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

76:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrazin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

77:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-(triflomety])-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin; |
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78:  4-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-yl]Jamino]metyl]-1-metyl-pyridin-2-on;

79:  5-(2-(etylamino)pyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

81:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

82:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

83:  5-(2-etoxy-3-pyridyl)-N-[(5-flopyrimidin-2-yl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

84:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N- [(2-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

85:  5-(2-etoxy-3-pyridyl)-N-[(2-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

86:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

87:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

88:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxyphenyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

89:  5-(2-etoxy-3-pyridyl)-N-[(2-flophenyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin,

90:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-
(triﬂometyl)phehyl]metyl] pyrazolo [4,3-b]pyridin-7-amin;

91:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

92:  5-(2-etoxy-3 -pyridyl)-1-isopropyl-N-[(4-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;
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93:  l-isopropyl-3-metyl-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

94:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

95:  1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

96:  1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

97:  5-(2-isopropoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

98:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3 -b]pYridin—7-amin;

99:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2H-tetrazol-5-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

100:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

101:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-2-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

102:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

103:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-4-
pyridyl)metyl|pyrazolo[4,3-b]pyridin-7-amin;

104:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-4-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

105:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylpyrimidin-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

106: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;
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107:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[6-(triflometyl)-2-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

108:  3-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-yl]lamino]metyl]-1-metyl-pyridin-2-on;

109:  5-(2-etoxy-3-pyridyl)-N-[(1-etylpyrazol-4-yl)metyl]-1-isopropyl-3-
metyl-pyrazolo [4,3-b]pyridin-7-amin;

110: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-propylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

111: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

112:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

113:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-4-yl)metyl]-1-(oxetan-
3-yl)pyrazolo[4,3-b]pyridin-7-amin;

114:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

115:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(3-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

116:  5-(2-etoxy-3-pyridyl)-N-[(6-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

117:  N-[[6-(diflometyl)-3-pyridyl]metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin,

118: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3 -metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

119:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-( 1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3 -ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;
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120:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

121:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-
metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-
7-amin;

122:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc  (S)-5-(2-etoxy-3-pyridyl)-3-
metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-
7-amin;

123:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-
yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc  (S)-5-(2-etoxy-3-
pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

124: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-
yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc  (S)-5-(2-etoxy-3-
pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

125a: (R)-5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

125b: (S)-5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

126a: (R)-5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-4-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin; I

126b: (S)-5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-4-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

127a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(2-
metyltetrazol-5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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127b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(2-
metyltetrazol-5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

128a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yDmetyl]-1-[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

128b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b] pyridin-7-amin;

129a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

129b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

130a: (R)-5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

130b: (S)-5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

131a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(5-metyl-1H-
pyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

131b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(5-metyl-1H-
pyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

132a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-1-
[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin; |

132b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1 -metylimidazol-4-yl)metyl]-1-
[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

133a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-5 -yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

133b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-5 -yDmetyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

134a: (R)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1 ,2,4-triazol-3-yl)metyl]-5-
(2-propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;
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134b: (S)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-
(2-propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

135a: (R)-3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

135b: (S)-3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

136: (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

137:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

138:  (R)-5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc  (S)-5-(2-etoxy-3-pyridyl)-N-[(5-
metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

139:  (R)-5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc  (S)-5-(2-etoxy-3-pyridyl)-N-[(5-
metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-metylpropyl]pyrazolo[4,3 -b]pyridin-7-amin;

140:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl|pyrazolo[4,3-b] pyridin-7-amin;

141:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yl)métyl]pyrazolo [4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl|pyrazolo[4,3 -b]pyridin-7-amin;

142: 1-isopropyl-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

143:  1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin; ' '
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144a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-1,2,4-
triazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

144b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-1,2,4-
triazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

145:  1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-(2-propoxy-
3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

146: 1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

147:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5 -thiazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin,

148:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(5 -metylthiazol-
2-yl)pyrazolo[4,3-b]pyridin-7-amin;

149: 1-isopropyl-3-metyl-N-[(1 -metylpyrazol-4-yl)metyl]-5-(4-metylthiazol-
2-yl)pyrazolo[4,3-b]pyridin-7-amin;

150: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-5-metyl- oxazolidin-2-on;

151: 3-[l-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]oxazolidin-2-on;

152: 1-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl] azetidin-2-on;

153:  1-tert-butyl-3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl] imidazolidin-2-on;

154: 1-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5 -yl]pyrolidin-2-on;

155: 3-[l-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl] -4-metyl-oxazolidin-2-on;

156: 4-etyl-3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl] oxazolidin-2-on;
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157:  N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
yl]metyl]-5-metoxy-pyridin-3-amin;

158:  N-[[5-(2-etoxy-3-pyridyl)- 1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
yl]metyl]-1-metyl-1,2,4-triazol-3-amin,

159: 5 -(2-etoxy-3 -pyridyl)-1-isopropyl-7-[2-(5-metoxy-3-pyridyl)etyl]-3-
metyl-pyrazolo[4,3-b]pyridin;

160: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[2-(1-metyl-1,2,4-triazol-3-
yl)etyl]pyrazolo[4,3-b]pyridin;

161: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

162: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-1,2,4-triazol-3-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin;

163: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

164: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylsulfanyl]pyrazolo[4,3-b]pyridin;

165: N-[[1-(diflometyl)pyrazol-4-ylJmetyl]-5-(2-etoxy-3-pyridyl)-1-
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

166: 5 -(2-etdxy-3 -pyridyl)-N-[[5-(flometyl)isoxazol-3-ylJmetyl]-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

167:  5-(2-etoxy-3-pyridyl)-N-[[3-(flometyl)isoxazol-5-yl]metyl]-1-isopropy!l-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

168:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-oxazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin;

169: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(3-metyltriazol-
4-yl)pyrazolo[4,3-b]pyridin-7-amin;

170:  1-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[[2-(triflometyl)-3-
pyridyljmetyl]pyrazolo[4,3-b]pyridin-7-amin;
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171: 3-[l-isopropyl-7-[(2-metoxy-3-pyridyl)metylamino]-3-metyl-
pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

172:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-4-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

173:  1-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

174:  5-(2-xyclopropoxypyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

175:  1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(1-metyl-1H-
pyrazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

176:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrimidin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

177: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

178:  N-[[2-(diflometyl)-3-pyridyllmetyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

179:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrimidin-4-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

180: 5-(2-(etoxy-1,1-d2)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yDmetyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

181:  5-(2-(etoxy-ds)pyridin-3-yl)-1 -isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

182:  5-(2-(etoxy-2,2,2-d3)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yDmetyl)-3-metyl-1H-pyrazolo[4,3 -b]pyridin-7-amin;

183:  1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(2-
(triflometyl)pyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

184: 3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-14-
pyrazol-4-yl)metyl)-1 H-pyrazolo[4,3-b]pyridin-7 -amin;
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185: 1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(1H-1,2,4-
triazol-1-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

186: 3-[1-isopropyl-3-metyl-7-[(1-metyl-1,2,4-triazol-3-
yDmetylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

187: 3-[l-isopropyl-3-metyl-7-(1H-pyrazol-3-ylmetylamino)pyrazolo[4,3-
b]pyridin-5-yl]-1H-pyridin-2-on;

188: 5-[2-(diflometoxy)-3-pyridyl]-1-isopropyl-N-[(2-metoxy-3-
pyridyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

189:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

190:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-5-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

191:  5-(2-etoxy-3-pyridyl)-N-[(2-etoxy-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

192:  5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-N-[(4-
metoxyphenyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

193: 3-[1-isopropyl-3-metyl-7-[[2-(triflometyl)-3-
pyridylJmetylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

194: 1-isopropyl-3-metyl-5-(3-metylisoxazol-4-yl)-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin; '

195: 1-isopropyl-3-metyl-5-(1-metyl-1H-1,2,4-triazol-5-yl)-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

196:  l-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

197:  5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-3-metyl-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

198:  5-(2-(etyl(metyl)amino)pyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-
3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amine;
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199: 5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-isopropyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amine;

200: 1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

201: 5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-3-metyl-N-[(1-
metylpyrazol-4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

202: 1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-2-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

203: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(4-metyl-1,2,4-
triazol-3-yl)pyrazolo[4,3-b]pyridin-7-amin;
va mudi dugc dung cia hop chat bat ky trong s6 cac hop chit nay.
E29. Hop chét theo phuong 4n 1, trong d6 hop chét nay dugc chon tir nhém gbm co:

6: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyltriazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

7: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

21:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-4-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin;

29:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylthiazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

32:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

39:  5-(2-etoxy-3 -pyridyl)- 1-isopropyl-3-metyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,v3;b]pyfidin?7-amin; | '

47 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin; '

50:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metyloxazol-2-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;
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56:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metyl-1,2,4-triazol-3-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin;

57:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

67a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-
metylpyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

67b:  (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1- [ 1-metylpropyl]-N-[(1-

metylpyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

77  5-(2-etoxy-3 -pyridyl)- 1-isopropyl-3-metyl-N-[[2-(triflometyl)-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

82:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

85:  5-(2-etoxy-3-pyridyl)-N-[(2-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

86:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

88:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxyphenyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

89:  5-(2-etoxy-3-pyridyl)-N-[(2-flophenyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

90:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-
(triflometyl)phenyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

92:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

94:  l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

100:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;
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101: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-2-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

107:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[6-(triflometyl)-2-
pyridyllmetyl]pyrazolo[4,3-b]pyridin-7-amin;

111: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

113:  5-(2-etoxy-3-pyridyl)-3-metyl-N- [(2-metylthiazol-4¥y1)metyl]- 1-(oxetan-
3-yl)pyrazolo[4,3-b]pyridin-7-amin;

118: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

119:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3 -metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

120:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3 -pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3 -b]pyridin-7-amin;

135a: (R)-3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

135b: (S)-3-metyl-1-[ 1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

136:  (R)-5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-(1LH-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7 -amin,;

137:  (R)-5-(2-etoxy-3-pyridyl)-1-[ 1-metylpropyl]-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hoac (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7 -amin;

137:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-( 1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3 -b]pyridin-7-amin;
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140:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin hoac (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3 -b]pyridin-7-amin;

141:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1 ,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin ~ hodc  (S)-  5-(2-etoxy-3 -pyridyl)-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl|pyrazolo[4,3 -b]pyridin-7-amin;

180:  5-(2-(etoxy-1,1-d2)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

181:  5-(2-(etoxy-ds)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

182:  5-(2-(etoxy-2,2,2-d3)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

191:  5-(2-etoxy-3-pyridyl)-N-[(2-etoxy-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

va mudi duoc dung ctia hop chét bét ky trong s4 cac hop chét nay

E3O Hop chét theo phucmg &n bat ky trong sd céc pthO'ng 4n tir 1 dén 29,
trong d6 hop chat nay c6 gi tri ICso PDE1A, PDE1B hodc PDEIC, dugc xac dinh nhu
mo té trong phan "thir nghiém tc ché PDE1", bang 10 micro mol hodc nhé hon, ching
han nhu 5 micro mol hodc nho hon, chang han nhu 4 micro mol hoéc nho hon, chang
han nhu 3 micro mol hodc nhé hon, chéng han nhu 2 micro mol hoéc nho hon, chéng
han nhu 1 micro mol hodc nhd hon, ching han nhu 500 nM hodc nho hon, ching han
nhu 400 nM hoédc nho hon, chéng han nhu 300 nM hodc nhé hon, chéng han nhu 200
nM hoic nhé hon, ching han nhu 100 nM hogc nho hon.

E31. Hop chét theo phwong 4n bét ky trong sb cac phuong éan tir 1 dén 29 dé

st dung trong tri li¢u.

E32. Hop chét theo phuong 4n bét ky trong sb cac phuong an tir 1 dén 29, dé

stt dyng lam thudc.
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E33. Dugc phim c6 chtta lwgng hitu hiéu dé didu tri cua hop chit theo
phwong 4n bat ky trong sé cac phuong 4n tir 1 dén 29 va mot hodc nhidu chét mang,

chét pha lodng va ta dugc dugc dung.

E34. Hop chit theo phuong an bat ky trong sd cac phwong 4n tir 1 dén 29 dé
st dung trong viéc didu tri r6i loan thoai héa than kinh, dugc chon tir nhém gém co
Bénh Alzheimer, Bénh Parkinson va Bénh Huntington hodc dé diéu tri rdi loan tAm
thin ching han nhu R&i Loan Ting Dong Giam Chu Y (ADHD), trAm cam, lo au,
chirng ngu rfi, suy gidm nhan thitc va suy giam nhén thirc lién quan dén bénh tAm than

phan liét (CIAS), hodc bénh ndo khac nhu hoi ching chan khong yén.

E35. Phuong phap didu trj r6i loan thodi héa than kinh, dugc chon tir nhém
gdm c6 Bénh Alzheimer, Bénh Parkinson va Bénh Huntington hodc didu tri rdi loan
tam than chéng han nhu R&i Loan Tang Pong Giam Chu Y (ADHD), trAm cam, lo 4u,
chirng ngu rii, suy gidm nhén thitrc va suy giam nhén thirc lién quan dén bénh tam than
phan liét (CIAS), hodc bénh ndo khic nhu hoi chiing chan khong yén, ma phuong
phép nay c6 chira bude dung luong hitu hiéu dé didu tri cua hop chét theo phurong 4n

bét ky trong s6 cac phuong 4n tir 1 dén 29 cho bénh nhan can ching.

E36. St dung hop chét theo phuong an bat ky trong s6 cac phuong an tir 1
dén 29, @é san xuét thudc dé didu tri rbi loan thoai hoa than kinh, dugc chon tir nhém
gdm c6 Bénh Alzheimer, Bénh Parkinson va Bénh Huntington hodc dé diéu tri rbi loan
tam than ching han nhu Réi Loan Tang Pong Giam Chu Y (ADHD), trdm cam, lo 4u,
chiing ngu ril, suy gidm nhén thirc va suy gidm nhén thirc lién quan dén bénh tAm than

phan liét (CIAS), hogc bénh ndo khac nhu hdi chimg chén khong yén.

T4t ca c4c tai lidu tham khao, bao gdm tai liéu cong bd, don sang ché va bang
sang ché, duogc vién dan trong ban md ta nay dugc két hop & day dé tham khao dén
toan bd ndi dung cta chung va dén cung pham vi nhu thé mdi tai liéu tham khéao nay
dugc chi ra riéng r€ va cu thé dé duoc két hop dé tham khao va dugc néu trong toan bd

ndi dung cua nod (dén pham vi 16n nhét ma luat cho phép).

Céc tidu d& va tiéu d& phu dugc st dung trong ban mo ta nay chi dé thuén tién,

va khong duge hiéu 1a 1am giéi han sang ché theo bét ky cach nao.

Viéc st dung bat ky va tat ca cac vi dy, hodc ngdn ngir vi du (bao gom "chang

han nhu", "vi dy nhu", "vi du", va ”chéng han") trong ban md ta nay chi nhdm dé minh
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hoa rd hon cho sang ché, va khong dit ra gi6i han cho pham vi cia sang ché trir khi

duoc chi ra 1a ¢6 nghia khac.

Viéc vién dan va két hop clia céc tai liéu sang cheé trong ban mo ta nay chi dé

thuan tién, va khong phan anh bat ky quan diém nao v¢ hi¢u lyc, kha néng cap bing

sang ché va/hodc kha ning thyc thi ctia cdc tai liéu sang che nay.

chi ra trong cic yéu cau bao hd kém theo, nhu phap luat hién hanh cho phép.

HOP CHAT THEO SANG CHE

Bang 1: Hop chét theo sang ché

Séng ché bao gdm tAt c4 cac bién d6i va dang twong duong cia dbi tuong duoc

| PDElA, | PDEIB, | PDEIC,
Vi du Hop chét ICso ICs0 ICso
(nM) (nM) (nM)
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
L metyl-N-[(5-metyl-1,3,4-oxadiazol-2- 18 1,6 40
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
2 metyl-N-[(5-metylthiazol-2- 0,46 0,071 49
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
3 metyl-N-[(5-metylisoxazol-3- 0,8 0,11 3
ymetyl]pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
4 metyl-N-[(2-metyloxazol-5- 8,6 0,86 19
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
5 metyl-N-[(2-metyltriazol-4- 11 1,8 28

yl)metyl]|pyrazolo[4,3-b]pyridin-7-amin
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Vidu

Hop chit

PDEI1A,
ICso

(nM)

PDEIB,
ICso

(nM)

PDEI1C,
1Cso

(nM)

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(1-metyltriazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

4,8

0,22

5,6

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

21

1,1

37

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(2-metyltetrazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

2,9

0,34

8,9

5-(2-etoxypyridin-3-yl)-1-isopropyl-3-
metyl-N-((1-metyl-1H-pyrazol-4-
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-

amin

2,6

0,49

17

10

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(3-metylisoxazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

4,1

0,47

14

11

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(2-metylthiazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

9,6

0,72

30

12

1-xyclopropyl-5-(2-etoxy-3-pyridyl)-3-
metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

200

60

690

13

5-(2-etoxy-3-pyridyl)-N-[(1-metylpyrazol-
4-yl)metyl]-1-propyl-pyrazolo[4,3-
b]pyridin-7-amin

90

15

340
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PDE1A, | PDEI1B, | PDEIC,
Vi du Hop chét ICs0 ICso ICs0
(nM) (nM) (nM)
5-(2-etoxypyridin-3-yl)-N-((1-metyl-1H-
14 pyrazol-4-yl)metyl)-1-(oxetan-3-yl)-1H- 450 38 300
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1- ;
tyl-1H. 1-4-yl)etyl)-1H- fro che
metyl-1H-pyrazol-4-yl)etyl)-1H-
15 Y by yoer 820 200 36% &
pyrazolo[4,3-b]pyridin-7-amin (triét
10uM
quang)
5-(2-etoxypyridin-3-yl)-1-metyl-N-((1-
16 metyl-1H-pyrazol-4-yl)metyl)-1H- 670 92 1800
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-
17 metylimidazol-2-yl)metyl]pyrazolo[4,3- 700 54 970
b]pyridin-7-amin
5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-
18 metyl-1H-pyrazol-5-yl)metyl)-1H- 450 73 640
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-
19 metyl-1H-pyrazol-3-yl)metyl)-1H- 66 4,6 150
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-
20 (thiazol-2-ylmetyl)pyrazolo[4,3-b]pyridin- 520 37 600
7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-
21 metylimidazol-4-yl)metyl]pyrazolo[4,3- 8.9 0,44 29

b]pyridin-7-amin
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PDEI1A, | PDEIB, | PDEIC,
Vi du Hop chit ICso ICso ICso
(nM) (nM) (nM)
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(4-
22 pyridylmetyl)pyrazolo[4,3-b]pyridin-7- 250 50 430
amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(m-

23 y-3-pyridyh propyl-N-( 240 38 750
tolylmetyl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(p-

24 ( y-3-pyridyl propyl-N-(p 380 160 1200
tolylmetyl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-

25 metylpyrazol-4-yl)metyl]pyrazolo[4,3- 56 4,6 150

| bpyridin-7-amin |
5-(2-etoxy-3-pyridyl)-1-etyl-N-[(1-

26 metylpyrazol-4-yl)metyl]pyrazolo[4,3- 140 22 440

b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-

27 metylpyrazol-4-yl)metyl]-1-(oxetan-3- 94 6,6 170

yl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1,3-dimetyl-N-[(1-

28 metylpyrazol-4-yl)metyl]pyrazolo[4,3- 550 85 1900

blpyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

29 metyl-N-[(4-metylthiazol-2- 27 1,1 44
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

30 metyl-N-[(3-metyl-1,2,4-oxadiazol-5- 15 1,3 31

yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
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Vidu

Hop chét

PDEIA,
ICso

(nM)

PDE1B,
ICso

(nM)

PDEI1C,
ICso

(nM)

31

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

1,2

0,11

2,1

32

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(2-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

4,6

0,14

6,2

33

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(5-metyl-1,3,4-thiadiazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

1,6

0,41

7,9

34

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(5-metyl-3-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-

amin

8,1

1,8

21

35

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(4-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-

amin

7,3

1,7

32

36

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(5-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-

amin

24

5,2

41

37

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(2-metyloxazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

5,9

0,43

18

-63-
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PDE1A, | PDEIB, | PDEIC,
Vi du Hop cht ICso ICso ICs0
(nM) (nM) (nM)
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

38 metyl-N-[(5-metyloxazol-2- 1,1 0,24 13
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

39 metyl-N-(1H-pyrazol-3- 8.1 0,43 13

ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-N-(1 H-imidazol-4-

40 ylmetyl)-1-isopropyl-3-metyl- 14 1 32

pyrazolo[4,3-b]pyridin-7-amin
N-benzyl-5-(2-etoxy-3-pyridyl)-1-

41 713 y-3-pyridy) 500 45 500
isopropyl-pyrazolo[4,3-b]pyridin-7-amin '
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-

42 metylisoxazol-5-yl)metyl]pyrazolo[4,3- 82 5,8 180

b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-

43 metyl-1,2,4-oxadiazol-3- 30 2,4 80
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-

44 etoxy-3-pyridyl)-1-isopropyl- 19 1,4 70

pyrazolo[4,3-b]pyridin-7-amin
3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-
razol-4-yl)metyl)amino)-1H-
45 by yhmetyl ) 8 0,62 16

" pyrazolo[4,3-b]pyridin-5-yl)-1-
metylpyridin-2(1H)-on




31039

Vi du

Hop chét

PDEI1A,
ICso

(nM)

PDEI1B,
ICso

(nM)

PDEIC,
ICso

(nM)

46

5-(2-etoxypyridin-3-yl)-1-isopropyl-3-
metyl-N-((2-metyl-1H-imidazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-

~amin

0,42

9,7

47

5-(2-etoxypyridin-3-yl)-1-isopropyl-3-
metyl-N-((5-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-

amin

1,6

0,069

1,8

48

5-(2-etoxypyridin-3-yl)-1-etyl-3-metyl-N-
((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin

38

6,3

170

49

3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-
pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-
metylpyridin-2(1H)-on

170

20

420

50

5-(2-etoxypyridin-3-yl)-1-isopropyl-3-
metyl-N-((4-metyloxazol-2-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin 2,2,2-

trifloaxetat

0,5

16

51

N-((1,2-dimetyl-1H-imidazol-4-yl)metyl)-
5-(2-etoxypyridin-3-yl)-1-isopropyl-3-
metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
2,2,2-trifloaxetat

53

9,1

88

52

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

1,9

0,17

4,4

-65-
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PDEIA, | PDEIB, | PDEIC,
Vi dy Hop chét ICso ICso ICso
(nM) (nM) (nM)
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

53 metyl-N-(1,2,4-oxadiazol-3- 9,3 0,89 17
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-

54 etoxy-3-pyridyl)-1-isopropyl-3-metyl- 0,39 0,18 4,6

pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

55 metyl-N-[(5-metyl-1H-1,2,4-triazol-3- 3,4 0,51 5,5
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin '
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-

56 metyl-1,2,4-triazol-3- 16 1 45
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(1H-

57 pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin- 98 4,8 170

7-amin
5-(2-etoxypyridin-3-yl)-1-isopropyl-3-
metyl-N-((1-metyl-1H-imidazol-4-

58 YN Y 1,1 0,17 2,1
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-

amin 2,2,2-trifloaxetat
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

59 metyl-N-(1,3,4-oxadiazol-2- 55 12 120
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

60 metyl-N-[(1-metylpyrazol-3- 6,5 0,59 12

yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

-66-
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Vidu

Hop chit

PDEI1A,
ICso

(nM)

PDEI1B,
1Cso

(nM)

PDEI1C,
ICso

(nM)

61

5-(1,3-dimetylpyrazol-4-yl)-1-isopropyl-3-
metyl-N-[(1-metylpyrazol-4-
yD)metyl]pyrazolo[4,3-b]pyridin-7-amin

550

120

680

62

1-isopropyl-5-(2-metoxy-3-pyridyl)-3-
metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

16

24

21

63

1-isopropyl-5-(2-metoxyphenyl)-3-metyl-
N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

64

9.4

20

64

1-isopropyl-3-metyl-N-[(1-metylpyrazol-
4-yl)metyl]-5-phenyl-pyrazolo[4,3-
b]pyridin-7-amin

52

12

47

65

1-isopropyl-3-rriety1-N—[(l-metylpyrazol-
4-yl)metyl]-5-(2-metyl-3-
thienyl)pyrazolo[4,3-b]pyridin-7-amin

7,9

1,2

16

66

5-(1,5-dimetylpyrazol-4-yl)-1-isopropyl-3-
metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

210

59

220

67

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N—[(1-metylpyrazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan ddi anh 2 -

9,6

- 0,64

27

68

3-metyl-1-[1-metylpropyl]-N-[(2-
metyltetrazol-5-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan ddi anh 2

0,79

0,14

1,3

-67-
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Vidu

Hop chit

PDEI1A,
ICso

(nM)

PDEIB,
I1Cso

(nM)

PDEI1C,
ICso

(nM)

69

5-(2-etoxy-3 -pyridyl)- 1-[1-metylpropyl]-
N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan d6i anh 1

14

1,2

40

70

5 -(2-et6xy-3 -pyridyl)-1-[1-metylpropyl]-
N; [(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phén dbi anh 2

140

14

360

71

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-
metylthiazol-5-yl)metyl|pyrazolo[4,3-
b]pyridin-7-amin

170

18

180

72

5-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-
ylJoxymetyl]-2-metyl-oxazol

14

2,4

39

73

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-(pyrimidin-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

81

9,2

140

74

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-(pyrimidin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

2,1

0,34

8,1

75

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(4-metylpyrimidin-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

9,9

0,81

33

76

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-(pyrazin-2-ylmetyl)pyrazolo[4,3-
b]pyridin-7-amin

23

2,9

32

-68-
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Vi du

Hop chét

PDEIA,
ICso

(nM)

PDEIB,
ICso

(nM)

PDEIC,
1Cso

(nM)

717

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[[2-(triflometyl)-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-

amin

21

0,22

64

78

4-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-
yl]Jamino]metyl]-1-metyl-pyridin-2-on

27

3,2

44

79

5-(2-(etylamino)pyridin-3-yl)-1-isopropyl-
3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-

amin

230

31

260

81

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-
metoxy-2-pyridyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

0,26

4,7

82

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-
metoxypyrazin-2-yl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

16

35

&3

5-(2-etoxy-3-pyridyl)-N-[(5-flopyrimidin-
2-yl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

17

1,2

38

&4

5 -(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(2-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-

amin

19

1,8

23

-69-
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Vidu

Hop chét

PDEIA,
I1Cso

(nM)

PDEIB,
ICso

(nM)

PDEIC,
ICso

(nM)

85

5-(2-etoxy-3-pyridyl)-N-[(2-flo-3-
pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

8,4

0,22

27

86

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-
metoxy-3-pyridyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

20

0,36

68

&7

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(6-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-

amin

6,3

0,95

13

88

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-
metoxyphenyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

110

5,1

170

&9

5-(2-etoxy-3-pyridyl)-N-[(2-
flophenyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

61

1,5

93

90

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[[2-
(triflometyl)phenyl]metyl]pyrazolo[4,3-
b]pyridin-7-amin

270

12

640

91

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-
metoxypyrazin-2-yl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

27

2,3

70

92

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-
metoxy-3-pyridyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

47

2,7

110

-70-
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PDEI1A, | PDEIB, | PDEIC,
Vi du Hop chét ICso ICs0 ICso
(nM) (nM) (nM)
1-isopropyl-3-metyl-N-[(2-metyltetrazol-
93 5-yl)metyl]-5-(2-propoxy-3- 4,3 0,96 17
pyridyl)pyrazolo[4,3-b]pyridin-7-amin
1-isopropyl-3-metyl-N-[(1-metylpyrazol-
94 4-yl)metyl]-5-(2-propoxy-3- 1,4 0,065 4,9
pyridyl)pyrazolo[4,3-b]pyridin-7-amin
1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(2-
95 metoxy-3-pyridyl)metyl]-3-metyl- 42 6,4 28
pyrazolo[4,3-b]pyridin-7-amin
1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(6-
96 metoxy-3-pyridyl)metyl]-3-metyl- 18 3,8 53
pyrazolo[4,3-b]pyridin-7-amin
5-(2-isopropoxy-3-pyridyl)-1-isopropyl-3-
97 metyl-N-[(1-metylpyrazol-4- 1,4 0,6 9,1
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
98 metyl-N-(1H-1,2,4-triazol-3- 7,2 0,58 21
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
99 metyl-N-(2H-tetrazol-5- 0,73 0,31 3,8
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
100 metyl-N-(2-pyridylmetyl)pyrazolo[4,3- 6,3 0,39 21

b]pyridin-7-amin

71




31039

Vidu

Hop chét

PDEI1A,
1Cso

(nM)

PDEI1B,
ICso

(nM)

PDEI1C,
1Cso

(nM)

101

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(6-metyl-2-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-

amin

20

0,9

43

102

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-
metoxy-2-pyridyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

0,73

34

103

5-(2-etoxy-3-pyridyl)-1-isopropyl-3- .
metyl-N-[(2-metyl-4-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-

amin

5,4

2,9

17

104

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-
metoxy-4-pyridyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

2,2

0,16

6,3

105

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(2-metylpyrimidin-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

54

12

150

106

5 -(2—étoxy-3-pyridyl)—l-isopfopyl-N- [(5-
metoxy-3-pyridyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

2,1

0,45

3,9

107

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[[6-(triflomety])-2-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-

amin .

110

5,6

170

-72-
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PDE1A, | PDEIB, | PDEIC,
Vi du Hop chit ICso ICso ICso
(nM) (nM) (nM)
3-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
108 metyl-pyrazolo[4,3-b]pyridin-7- 2,8 0,36 12
yl]Jamino]metyl]-1-metyl-pyridin-2-on
5 ;(2-etoxy-3 -pyridyl)-N-[(1-etylpyrazol-4-
109 yl)metyl]-1-isopropyl-3-metyl- 4,9 0,66 11
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-

110 metyl-N-[(1-propylpyrazol-4- 11 1,1 8,5
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-

111 metoxy-3-pyridyl)metyl]-3-metyl- 28 1,4 68

pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-

112 metoxy-2-pyridyl)metyl]-3-metyl- 61 12 100

pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-

113 metylthiazol-4-yl)metyl]-1-(oxetan-3- 110 5,7 130

yl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-

114 metoxypyrazin-2-yl)metyl]-3-metyl- 24 3 46

pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
115 metyl-N-(3-pyridylmetyl)pyrazolo[4,3- 15 2 31

b]pyridin-7-amin

-73-




31039

Vi du

Hop chét

PDEI1A,
ICso

(nM)

PDEIB,
I1Cso

(nM)

PDEI1C,
ICso

(nM)

116

5-(2-etoxy-3-pyridyl)-N-[(6-flo-3-
pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

21

24

46

117

N-[[6-(diflometyl)-3-pyridyl]metyl]-5-(2-
etoxy-3-pyridyl)-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

18

2,3

26

118

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-
metoxy-2-pyridyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

13

0,42

88

119

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan dbi anh 1

12

0,56

29

120

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan ddi anh 2

4,6

0,27

7,6

121

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yD)metyl]pyrazolo[4,3-b]pyridin-7-amin,
_chét ddng phan déi anh 1

0,47

10

122

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin,
chét ddng phén dbi anh 2

2,2

0,15

3,5

-74-
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Vidu

Hop chit

PDEIA,
ICso

(nM)

PDEIB,
ICso

(nM)

PDEIC,
ICso

(nM)

123

5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-
metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-

amin, chit ddng phan ddi anh 1

54

130

124

5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-
metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phéan ddi anh 2

9,7

1,1

21

125

5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-
pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan d6i anh 2

0,32

4,3

126

5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-4-
pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan d6i anh 2

5.4

0,51

8.4

127

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-[(2-metyltetrazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan ddi anh 2

1,8

0,31

5,1

128

5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-
metyl-1,2,4-oxadiazol-3-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-

amin, chit ddng phéan ddi anh 2

1,2

0,26

4,1

-75-
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Vidu

Hop chét

PDEIA,
1Cso

(nM)

PDEIB,
ICso

(nM)

PDEI1C,
ICso

(nM)

129

5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-
metyloxazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-
amin, chat ddng phan ddi anh 2

11

1,2

25

130

5-(2-etoxy-3-pyridyl)-N-(1 H-imidazol-4-
ylmetyl)-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan ddi anh 2

11

0,86

25

131

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-[(5-metyl-1H-pyrazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin,
chét ddng phan d6i anh 2

0,35

0,042

0,46

132

5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-
metylimidazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-
amin, chat ddng phan d6i anh 2

0,14

0,045

0,52

133

5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-
metyloxazol-5-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-

amin, chit ddng phan d6i anh 2

11

1,3

23

134

3-metyl-1-[ 1-metylpropyl]-N-[(1-metyl-

1,2,4-triazol-3-yl)metyl]-5-(2-propoxy-3-

pyridyl)pyrazolo[4,3-b]pyridin-7-amin,
chét ddng phan ddi anh 2

0,96

0,12

1,5

-76-
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Vi du

Hop chét

PDEIA,
ICso

(nM)

PDEIB,
1Cso

(nM)

PDEIC,
ICso

(nM)

135

3-metyl-1-[1-metylpropyl]-5-(2-propoxy-
3-pyridyl)-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin,
chét ddng phéan ddi anh 2

1,9

0,095

3,6

136

5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-
N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-
b]pyridin-7-amin, chit ddng phan d6i anh
1

62

3,2

100

137

5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-
N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-
b]pyridin-7-amin, chét déng phan d6i anh
2

180

12

340

138

5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-
oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-

amin, chit ddng phan ddi anh 1

93

6,8

180

139

5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-
oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phéan ddi anh 2

330

35

530

140

5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-
N-[(1-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan déi anh 1

32

1,7

52
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Vidu

Hop chét

PDEI1A,
ICso

(nM)

PDEI1B,
ICso

(nM)

PDEIC,
ICso

(nM)

141

5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-
N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin,
chét dong phan d6i anh 2

44

2,2

76

142

1-isopropyl-3-metyl-N-[(1-metylimidazol-
4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin

0,26

0,1

0,8

143

1-isopropyl-3-metyl-5-(2-propoxy-3-
pyridyl)-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

3,8

0,26

9,2

144

5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan dbi anh 2

14

L1

23

145

1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin

0,41

0,095

1,2

146

1-isopropyl-3-metyl-5-(2-propoxy-3-
pyridyl)-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

3,9

0,51

14

147

1-isopropyl-3-metyl-N-[(1-metylpyrazol-
4-yl)metyl]-5-thiazol-2-yl-pyrazolo[4,3-
b]pyridin-7-amin

12

2,1

28

148

1-isopropyl-3-metyl-N-[(1-metylpyrazol-
4-yl)metyl]-5-(5-metylthiazol-2-
yl)pyrazolo[4,3-b]pyridin-7-amin

110

58

86
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Vidu

Hop chit

PDEIA,
ICso

(nM)

PDEIB,
ICso

(nM)

PDEIC,
ICso

(nM)

149

1-isopropyl-3-metyl-N-[(1-metylpyrazol-
4-yl)metyl]-5-(4-metylthiazol-2-
yl)pyrazolo[4,3-b]pyridin-7-amin

29

2,4

69

150

3-[1-isopropyl-3-metyl-7-[(1-
metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-

yl]-5-metyl-oxazolidin-2-on

44

33

13

151

3-[1-isopropyl-3-metyl-7-[(1-
metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-

ylJoxazolidin-2-on

10

4,7

12

152

1-[1-isopropyl-3-metyl-7-[(1-
metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-

yl]azetidin-2-on

48

32

61

153

1-tert-butyl-3-[ 1-isopropyl-3-metyl-7-[(1-
metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-

yl]imidazolidin-2-on

130

76

270

154

1-[1-isopropyl-3-metyl-7-[(1-
“metylpyrazol-4-
yDmetylamino]pyrazolo[4,3-b]pyridin-5-
yl]pyrolidin-2-on

26

3,6

49
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Vidu

Hop chét

PDEIA,
ICso

(nM)

PDEI1B,
ICso

(nM)

PDEI1C,
ICso

(nM)

155

3-[1-isopropyl-3-metyl-7-[(1-
metylpyfazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-

yl]-4-metyl-oxazolidin-2-on

8,2

4,9

3,9

156

4-etyl-3-[1-isopropyl-3-metyl-7-[(1-
metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-

yl]oxazolidin-2-on

31

31

5,1

157

N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-yl]metyl]-

5-metoxy-pyridin-3-amin

34

14

77

158

N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-yllmetyl]-

1-metyl-1,2,4-triazol-3-amin

23

4,9

50

159

5-(2-etoxy-3-pyridyl)-1-isopropyl-7-[2-(5-
metoxy-3-pyridyl)etyl]-3-metyl-
pyrazolo[4,3-b]pyridin

270

70

1600

160

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-7-[2-(1-metyl-1,2,4-triazol-3-
yl)etyl]pyrazolo[4,3-b]pyridin

23

3,9

56

161

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(2-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

60

6,6

120

162

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-N-[(4-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

100

13

180
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PDE1A, | PDEIB, | PDEIC,
Vi du Hop chit ICso I1Cs0 ICso
(nM) (nM) (nM)
5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-
163 metyl-1 ,2,4-triazol-3?yl)metyl]- 1-(oxetan- 120 14 120
3-yl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
164 metyl-7-[(1-metylpyrazol-4- 6,8 1,6 25
yl)metylsulfanyl]pyrazolo[4,3-b]pyridin
N-[[1-(diflometyl)pyrazol-4-ylJmetyl]-5-
165 (2-etoxy-3-pyridyl)-1-isopropyl-3-metyl- 73 5,9 110
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-N-[[5-
flometyl)isoxazol-3-yl]metyl]-1-
166 ( 7 ylmetyll 2,1 0,16 7,2
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-amin
5-(2-etoxy-3-pyridyl)-N-[[3-
flometyl)isoxazol-5-ylmetyl]-1-
167 ( 2 ylmetyll 11 1 33
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-amin
1-isopropyl-3-metyl-N-[(1-metylpyrazol-
168 4-yl)metyl]-5-oxazol-2-yl-pyrazolo[4,3- 14 2,6 36
b]pyridin-7-amin
1-isopropyl-3-metyl-N-[(1-metylpyrazol-
169 4-yl)metyl]-5-(3-metyltriazol-4- 610 85 170

yl)pyrazolo[4,3-b]pyridin-7-amin
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PDE1A, | PDEIB, | PDEIC,
Viduy Hop chit ICso ICs0 ICso
(nM) (nM) (nM)
1-isopropyl-5-(2-metoxy-3-pyridyl)-3-
metyl-N-[[2-(triflometyl)-3-

170 _ Y 42 53 46
pyridyl]metyl|pyrazolo[4,3-b]pyridin-7-

amin
3-[1-isopropyl-7-[(2-metoxy-3-
ridyl)metylamino]-3-metyl-

171 b ] ylymety Y 290 47 420
pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-

2-on
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-

172 metoxy-4-pyridyl)metyl]-3-metyl- 40 5,5 46

pyrazolo[4,3-b]pyridin-7-amin
1-isopropyl-5-(2-metoxy-3-pyridyl)-3-

173 metyl-N-[(2-metylthiazol-5- 49 6,3 26
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

5-(2-xyclopropoxypyridin-3-yl)-1-
isopropyl-N-((2-metoxypyridin-3-

174 propyl-N-{( Py 18 1,5 52

yDmetyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-amin
1-isopropyl-N-((2-metoxypyridin-3-

175 yDmetyl)-3-metyl-5-(1-metyl-1H-pyrazol- 83 17 130
5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-

176 metoxypyrimidin-2-yl)metyl]-3-metyl- 81 12 93

pyrazolo[4,3-b]pyridin-7-amin
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Vidu

Hop chét

PDEI1A,
1Cso

(nM)

PDEI1B,
1Cso

(nM)

PDEIC,
ICso

(nM)

177

3-[1-isopropyl-3-metyl-7-[(1-
metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-
| yl]-1H-pyridin-2-on

130

20

180

178

N-[[2-(diflometyl)-3-pyridyl]metyl]-5-(2-
etoxy-3-pyridyl)-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

31

3,2

63

179

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-
metoxypyrimidin-4-yl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

2,8

0,51

180

5-(2-(etoxy-1,1-d2)pyridin-3-yl)-1-
isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-amin

27

0,77

78

181

5-(2-(etoxy-ds)pyridin-3-yl)-1-isopropyl-
N-((2-metoxypyridin-3-yl)metyl)-3-metyl-
1 H-pyrazolo[4,3-b]pyridin-7-amin

31

1,6

84

182

5-(2-(etoxy-2,2,2-d3)pyridin-3-yl)-1-
isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-amin

24

1,1

61

183

1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-5-(2-
(triflometyl)pyridin-3-yl)-1H-
pyrazolo[4,3-b]pyridin-7-amin

290

38

350
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PDE1A, | PDEIB, | PDEIC,
Vi du Hop chit ICso ICso ICs0
(nM) (nM) (nM)
3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-N-((1-metyl-1H-pyrazol-4-
184 propy Y > 13 2,4 45
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-
amin
1-isopropyl-3-metyl-N-((1-metyl-1H-
185 pyrazol-4-yl)metyl)-5-(1H-1,2,4-triazol-1- 100 24 92
yl)-1H-pyrazolo[4,3-b]pyridin-7-amin
3-[1-isopropyl-3-metyl-7-[(1-metyl-1,2,4-
186 triazol-3-yl)metylamino]pyrazolo[4,3- 64 15 - 130
b]pyridin-5-yl]-1H-pyridin-2-on |
3-[1-isopropyl-3-metyl-7-(1H-pyrazol-3-
187 ylmetylamino)pyrazolo[4,3-b]pyridin-5- 140 18 250
yl]-1H-pyridin-2-on
5-[2-(diflometoxy)-3-pyridyl]-1-isopropyl-
188 N-[(2-metoxy-3 -pyridyl)metyl]-3-metyl- 61 7,8 60
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-
189 metoxypyrimidin-2-yl)metyl]-3-metyl- 3,9 0,49 19
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-
190 metoxypyrimidin-5-yl)metyl]-3-metyl- 74 7,9 94
pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-N-[(2-etoxy-3-
191 pyridyl)metyl]-1-isopropyl-3-metyl- 160 10 400

pyrazolo[4,3-b]pyridin-7-amin




31039

PDE1A, | PDEIB, | PDEIC,
Vi du Hop chit ICso 1Cs0 ICso
| (nM) (nM) (nM)
| 5-[2-(dimetylamino)-3-pyridyl]-1-
192 isopropyl-N-[(4-metoxyphenyl)metyl]-3- 630 71 490
metyl-pyrazolo[4,3-b]pyridin-7-amin
3-[1-isopropyl-3-metyl-7-[[2-(triflometyl)-
193 3 -pyridyl]metylamino]pyrazolo[4,3 - 320 54 880
b]pyridin-5-yl]-1H-pyridin-2-on
1-isopropyl-3-metyl-5-(3-metylisoxazol-4-
194 y1)-N-[(1-metylpyrazol-4- 95 23 21
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
1-isopropyl-3-metyl-5-(1-metyl-1H-1,2,4-
triazol-5-y1)-N-((1-metyl-1H-pyrazol-4-
195 YD-N( Rl b 420 110 160
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-
amin
1-isopropyl-3-metyl-5-(2-propoxy-3-
196 pyridyl)-N-(1H-pyrazol-4- 18 1,7 27
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-3-
197 pyridyl)metyl]-3-metyl-1-(oxetan-3- 190 13 190
yl)pyrazolo[4,3-b]pyridin-7-amin
5-(2-(etyl(metyl)amino)pyridin-3-yl)-1-
198 isopropyl-N-(4-metoxybenzyl)-3-metyl- 1100 240 1000
1 H-pyrazolo[4,3-b]pyridin-7-amin
5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-
isopropyl-N-((1-metyl-1H-pyrazol-4-
199 propyl-N-{( Y by 7.4 0,75 26

yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-

amin
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PDE1A, | PDEI1B, | PDEIC,
Vi dy Hop chit ICso ICso ICso
(nM) (nM) (nM)
1-isopropyl-3-metyl-N-((1-metyl-1H-
200 pyrazol-4-yl)metyl)-5-(4-metyloxazol-5- 98 18 110
yl)-1H-pyrazolo[4,3-b]pyridin-7-amin
5-[2-(dimetylamino)-3-pyridyl]-1-
201 isopropyl-3-metyl-N-[(1-metylpyrazol-4- 2100 230 2100
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin
1-isopropyl-3-metyl-N-((1-metyl-1H-
202 pyrazol-4-yl)metyl)-5-(4-metyloxazol-2- 92 14 170
yl)-1H-pyrazolo[4,3-b]pyridin-7-amin
1-isopropyl-3-metyl-N-[(1-metylpyrazol-
203 4-yl)metyl]-5-(4-metyl-1,2,4-triazol-3- 410 180 420

yl)pyrazolo[4,3-b]pyridin-7-amin

Bang 1 ligt ké gia tri ICso d6i v6i su tc ché PDE1 bang hop chét theo séng ché.

Gia tri ICso dung dé chi ndng d6 (nM) ctia hop chét can dé dat duoc su tc ché 50% cua

enzym PDE1 & ndng dd co chét xac dinh. Thtr nghiém PDE1 dugc md ta trong Phan
Thi Nghiém.

Vi du thye hién sang ché

PHAN THI NGHIEM

R1
R4 _N N
| N
NN
R2
/L
R3
)

-86-
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Hop chét c6 cong thire (I) ¢6 thé duoc didu ché bang phuong phap duge md ta
dudi day, cung v6i phuong phap téng hop da biét trong linh vuc héa hoc hitu co, hodc
céc cai bién ma quen thudc dbi véi ngudi co hiéu biét trung binh trong linh vye.
Nguyén liéu bit ddu ding trong bdn md ta ndy co sin trén thi trudng hodc c6 thé dugc
didu ché bang phuong phép thong thuong da biét trong linh vuc, ching han nhu cac
phuong phap duoc md ta trong sich tham khéao tiéu chudn ching han nhu
"Compendium of Organic Synthetic Methods, Vol. I-XIII" (published with Wiley-
Interscience, ISSN: 1934-4783). Cac phuong phap dugc uu ti€n bao gbm, nhung

khong giéi han &, cac phuong phép duge md ta dudi déy.

Céac so dd nay dai dién cho cac phuong phép hitu dung trong viéc tbng hop hop
chét theo sang ché. Ching khong rang budc pham vi cla sing ché theo bt ky cach

nao.

Phuong phéap 1:

So do 1
R1 R1
o NHy — IQN
R_NH N’
Et0,C” YO Et0,c” N
I I v R

trong d6 R1 nhu dugc mo ta d6i v6i cong thirc I va R 1a hydro hodc R 12 Rz nhu
duge md ta dbi vai cong thic 1.

Hop chét c6 cong thirc chung IV (So dd 1) 6 thé duogc didu ché tir hop chat c6
cong thirc chung II va III.

Phuong phéap 2:
So dd 2
NH,
R1 HoN R—NH R1
o
EtO,C” YO EtO,C Eto,c” N

Il \%

trong d6 R1 nhu duge mo6 ta d6i voi cong thire [ va R 14 R2 nhu dugc md ta ddi

vé6i cong thirc I hodc nhém béo vé ching han nhu para-metoxy benzyl.
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Hop chét c6 cong thitc chung IV (So dd 2) c6 thé duoc diéu ché tir hop chét c6
cong thirc chung II, 11T va V nhu duge mo ta trong tai li¢u (vi dy Don Sang Ché Qu(‘)c'
Té W02013142307)

Phuong phép 3:
So do 3
H R1
R1 R1 R1
O,N HoN Meozc’\n’Cl MeOzC’YN {
N N \ | °N
| N —> | N —> | N X O o) N
Eto,c” N Eto,c” N eo,c” N > E10,¢7 N
v R wiR v R X

R = Nhém bao vé I

R1 R1 v R1
HO Ny~ HO Ny~ No 4
—- ‘ = ,N —- l P ,N —— | P 4N
MeO,C N N N
oH R oH R y R
Xl Xil X

trong d6 R1 nhu dugc md ta dbi véi cong thire I, R 1a R2 nhu duge md ta dbi
vé6i cong thirc T hodc R 1a nhém béao vé ching han nhu para-metoxy benzyl va Y 1a

halogen chéng han nhu clo hodc brom.

Hop chit c6 cong thirc chung VIII (So dd 3) c6 thé dugc didu ché bang cach
nitrat hoa hop chit ¢6 cong thitc chung IV sau d6 khir. Hop chét c¢6 cong thirc chung
XI ¢6 thé dugc didu ché bang phan ing cla hgp chit c6 cong thirc chung VIII véi
metyl 3-clo-3-oxopropanoat sau d6 1a déng vong trong sy ¢6 mét cua bazo chang han
nhu natri etoxit hodc natri metoxit. Sy thuy phan va decarboxyl hoa cua hop chét c6
cong thic chung XI sau d6 la xt ly bang phosphoryl triclorua hodc phosphoryl

tribromua tao ra hop chit c6 cong thic chung XIII.

Phuong phap 4:
So dd 4
R1 R1 R2-Z R1
Y__N Y _N XV Y _N
R AN N
TN — 1 I~ — 1 LN
Y R Y Y R2
XII (R = Nhém bao vé) XIV Xl
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trong d6 R1 va R2 nhu dugc mo ta d6i v6i cong thire I, R 12 nhém bao vé chéng
han nhu para-metoxy benzyl, Y 1a halogen ching han nhu clo hoic brom va Z 12 nhém
doi chuyén chéng han nhu clo, brom, iot hodc nhom metansulfonat hodc Z 1a nhém

hydroxy.

Hop chét ¢6 cong thirc chung XIV (So dd 4) c6 thé dugc didu ché bing cach
khir bao vé hop chit c6 cong thirc chung XIII trong d6 R 1a nhém bao vé. Néu nhém
bao vé 1a para-metoxy benzyl, sy khir bao vé cd thé dugc thuc hién bﬁng cach xu ly
bing axit ching han nhu axit trifloaxetic. Hop chét c6 cong thic chung XIII c6 thé
duge didu ché bang phan tng ctia hop chét c6 cong thirc chung XIV véi hop chét c6
cong thirc chung XV trong su ¢6 mit cuia bazo chéing han nhur xesi cacbonat hodc bang

cach st dung diéu kién phan tmg Mitsunobu khi Z 1a nhém hydroxy.

Phuong phép 5:
So d6 5
R
R1 H R1  R4—E R1
YN R3—L YN R4._N
T W XV T W XVIII T W
e Z N - Z~N
\ \ \
R2 R2 R2
v rRa-" ra-"
Xl XVII [

trong d6 R1, R2, R3 va R4 nhu dugc mo ta dbi voi cong thiae I, L 1a NH, O
hodc S va R 1a nhém hydroxy hodc R cing véi nguyén ti bo tao thanh nhém 4,4,5,5-

tetrametyl-1,3,2-dioxaborolan. Y la halogen chéng han nhu clo hodc brom.

Hop chét c6 cong thirc chung XVII (So dd 5) c6 thé duge didu ché bing cach
xtt Iy hop chit c6 cong thic chung XIII bing hop chit c6 cong thitc chung XVI trong
sy ¢6 mat cia bazo chiang han nhu nhung khong gidi han ¢ xesi florua hodc N,N-
diisopropyletylamin. Hop chét c6 cong thirc chung I ¢6 thé duoc didu ché tir hop chat
¢6 cong thirc chung XVII va XVIII trong sy ¢6 mat cua chét xtic tac paladi ching han
nhu [1,1'-bis(diphenylphosphino)feroxen]paladi(Il) diclorua va bazo ching han nhu
kali cacbonat hodc didu kién phan tng nbi Suzuki-Miyaura khéac da biét dbi véi nha

hoéa hoc ¢6 trinh d0 trung binh trong linh vure tdng hop hitu co.

Phuong phap 6:
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So db 6
R
R1 R1 R4—B R1
Y _N Pg—NH, vy N R4 _N
‘ A N XIX | = Y XVIII | N N
= / —_— = / _— S
N N N
\% R2 _NH R2 _NH R2
Pg Pg
Xl , XX , XXI
R1 R1
R4 | N R4 | A
__a / N/ —-> / NI
\ \
NH, R2 raNH R2

XX I

trong d6 R1, R2, R3 va R4 nhu dugc md ta dbi voi cong thic I, R 1a nhém
hydroxy hodc R cung v&i nguyén tir bo tao thanh nhém 4,4,5,5-tetrametyl-1,3,2-
dioxaborolan va Pg 1a nhom bao vé chéng han nhu para-metoxy benzyl. Y 13 halogen

chang han nhu clo hoic brom.

Hop chét c¢6 cong thirc chung XX (So dd 6) c6 thé duoc diéu ché bang cach xit
Iy hop chat c6 cong thirc chung X111 bang hop chat c6 cong thirc chung XIX trong su
c6 mit cla bazo ching han nhu nhung khong gi6i han & xesi florua hodc N,N-
diisopropyletylamin. Hop chét c6 cong thirc chung XXI ¢ thé dugc didu ché tir hop
chit c6 cong thirc chung XX va XVIII trong su ¢6 mit cla chét xuc tac paladi ching
han nhu [1,1'-bis(diphenylphosphino)feroxen]paladi(Il) diclorua va bazo ching han
nhu kali cacbonat hodc diéu kién phan tmg ndi Suzuki-Miyaura khic da biét dbi véi
nha héa hoc ¢ trinh d9 trung binh trong linh vuc tdng hop hitu co. Hop chit c6 cong
thirc chung XXII c6 thé dugc didu ché bang cach khir bdo vé hop chét c6 cong thirc
chung XXI. Néu nhém bao vé 1 para-metoxy benzyl, su khir bao v¢ c6 thé duoc thuc
hién bang cach xtr Iy béng axit ching han nhu axit trifloaxetic. Hop chét c6 cong thirc
chung I ¢6 thé dugc didu ché bing cach amin héa khit hop chét c6 cong thic chung

XXII bing aldehyt hodc keton thich hgp.
Phuong phép 7:

So dd 7:
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trong d6 R1, R2, va R3 nhu dugc mo ta dbi véi cong thire I, L 1a NH, O hodc S,
R 14 nhém hydroxy hodc R clng v6i nguyén tit bo tao thanh nhém 4,4,5,5-tetrametyl-

1,3,2-dioxaborolan. Y 1a halogen chéng han nhu clo hoic brom.

Hop chét c6 cong thitc chung XXIV (So dd ’7) ¢6 thé duge didu ché tir hop chét
c6 cdng thirc chung XIII va XXIII trong sw ¢6 mét cia chét xuc tac paladi ching han
nhu [1,1'-bis(diphenylphosphino)feroxen]paladi(ll) diclorua va bazo ching han nhu
kali cacbonat hodc diéu kién phan tng nbi Suzuki-Miyaura khac da biét dbi voi nha
héa hoc ¢6 trinh do trung binh trong linh vuc tdng hop hitu co. Hop chét c6 cong thirc
chung XXV ¢6 thé duge didu ché bang cach xir Iy hop chét c6 cong thirc chung XXIV
bing hop chit c6 cong thirc chung XVI trong sy ¢6 mit cua bazo chéng han nhu
nhung khong gi6i han & xesi florua hodc N,N-diisopropyletylamin. Hop chét c6 cong
thirc chung I ¢6 thé dugc didu ché biang cach xtt 1y hop chét c6 cong thirc chung XXV

bang natri etoxit.

Phuong phép 8:

So dd 8
R1 R4—M R1
Y- N R4 N
| = \N XXVI | = \N
/ N\I ) / N‘/

R2 L R2

/L R3/

XVII |
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trong do R1, R2, R3, R4 va L nhu dugc mo ta ddi véi cong thie I va M 12 ZnCl
hodc SnR3, trong d6 R 1a nhém alkyl ching han nhu butyl hoic metyl. Y 1 halogen

ching han nhu clo hoic brom.

Hop chét c¢6 cong thire chung I (So dd 8) c6 thé duoc diéu ché tir hop chit c6
cong thirc chung XVII va XXVI trong su ¢6 mit cua chét xtc tac paladi nhu Pd(PPhs)s
hodc didu kién phan tmg ndi Stille hodc Negishi khac da biét d6i v6i nha hoa hoc ¢

trinh do trung binh trong linh vuc téng hop hitu co.

Phuong phéap 9:
So dd 9:
R1 R4—H R1
Y _N R4 _N
| = AY XXVII | = AN
/ N/ ___» / N/
\ \
L R2 L R2
 R37 ‘ R3
XVII |

trong do RI, R2, R3, va L nhu dugc mé ta ddi véi cong thirc I va M 1a ZnCl
hodc Sn(R)3, trong d6 R 1a nhém alkyl chéng han nhu butyl hoic metyl. Y 1a halogen
ching han nhu clo hodc brom. R4 nhu dugc md ta dbi v6i cong thire I véi diém gén

cua R4 1a nito.

Hop chét c6 cong thirc chung I (So dd 9) c6 thé duoc didu ché tir hop chét c6
cong thirc chung XVII va XXVII trong sy ¢6 mat cia chét xuc tac ddng ching han nhu
Cul két hop vai phdi tir hodc chét xtc tac paladi chiang han nhu Pdx(dba)s két hop véi
Xantphos va bazo ching han nhu Cs>COs3 bang cach st dung diéu kién phan tmg da
biét dbi v6i nha hoa hoc c6 trinh dd trung binh trong linh vuc tdng hop hitu co.

Phuong phap 10:

So dd 10:
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R1 R1 R1
YIN\ Y YIN\ q R4|N\ $
/ N/ ——— / '\l\/ —_— / '\l\/
y Rz - R2 ” R2
Xl XXVIII XXIX
R1
R5—X Ri R4_ _N
XXX AN | T N
_——* | ’N ——-* / /
A\ N
I R2 ra L R2
XXX '
R5

trong d6 R1, R2 va R4 nhu dugc md ta dbi véi cong thirc I, L 1a CHa va

R3 1a metyl dugc thé bing phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc
pyrazinyl tit ca chiing c6 thé duoc thé tiy y mot hogc nhiéu 1an bang mot hodc nhidu
phén tir thé dugc chon tir nhém gdm c6 halogen, xyano, Ci-Cs alkyl, C1-Cs floalkyl,
C1-C; floalkoxy va Ci-Cs alkoxy; hodc R3 1a metyl dugc thé bang heteroaryl ¢6 5 canh
ma dugc thé tuy ¥ bing mdt hodc nhiéu phén tt thé duoc chon tir halogen, xyano, Ci-
C;3 alkyl, Ci-C3 floalkyl, Ci-Cs floalkoxy va Ci-C; alkoxy. RS 1a phenyl, pyridonyl,
pyridinyl, pyrimidinyl hodc pyrazinyl tht ca ching c6 thé dugc thé tiy y mot hoic
nhiéu 14n bing mot hoic nhiéu phén tt thé dugc chon tir nhém gém c6 halogen,
xyano, Ci-Cz alkyl, Ci-Cs floalkyl, Ci-Cs floalkoxy va Ci1-Cs alkoxy; hodc RS 1a
heteroaryl ¢6 5 canh ma dugc thé thy y bang mot hogc nhidu phan tir thé duge chon tir
halogen, xyano, C1-C3 alkyl, C1-Cs floalkyl, Ci-Cs floalkoxy va Ci-Cs alkoxy. Y la

halogen chang han nhu clo hodc brom. X 12 halogen ching han nhu iot hodc brom.

Hop chit c6 cong thirc chung XXVIII (So dd 10) 6 thé dugc didu ché bang
cach xtr ly hop chét c¢6 cobng thirc chung XIII bang chat phan (g ching han nhu i-
PrMgCI-LiCl sau d6 la xu ly bing N,N-dimetyl formamit. Hop chit c6 cong thic
chung XXIX co thé dugc didu ché bing cach xit Iy hop chét c6 cong thirc chung
XXVIII bing chét phan (g chéng han nhu 1-diazo-1-dimetoxyphosphoryl-propan-2-
on va bazo ching han nhu Cs2COs. Hop chit c6 cong thirc chung XXXI ¢c6 thé duoc
didu ché tir hop chit c6 cong thirc chung XXIX va XXX trong sy c6 mét cia chét xtc
tac paladi ching han nhu [1,1'-bis(diphenylphosphino)feroxen]paladi(Il) diclorua,

bazo ching han nhu trietylamin va chét xuic tac ddng ching han nhu Cul bang céch sir
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dung diéu kién phan Gng da biét ddi v6i nha hoéa hoc c6 trinh do trung binh trong linh
vue tdng hop hitu co. Hop chét c¢6 cong thirc chung I ¢6 thé dugc didu ché bang cach
xt 1y hop chét c6 cong thirc chung XXXI bang paladi trén cacbon trong khi quyén
hydro.

Phuong phép 11:

So dd 11:
R1
Y; Yo N A
I N
7 N
R2
R3’L
XVII

trong d6 R1, R2 va R4 nhu dugc md ta ddi véi cong thic I,

L 1a vCHz va R3 1a NH. ma duge thé bing phenyl, pyridonyl, pyridinyl,
pyrimidinyl hodc pyrazinyl tht ca chiing c6 thé duoc thé ty y mot hodc nhidu 14n bang
mot hoac nhidu phin tir thé duge éhon tir nhém gdm c6 halogen, xyano, Ci-Cs alkyl,
C1-Cs floalkyl, C1-C3 floalkoxy va Ci-Cs alkoxy; hodc L 1a CHz va R3 1a NH ma duogc
thé bang heteroaryl ¢6 5 canh ma dugc thé tily ¥ bing mdt hoic nhidu phan tir thé
duoc chon tir halogen, xyano, C1-Cs alkyl, C1-Cs floalkyl, Ci-Cs floalkoxy va Ci-Cs
alkoxy. RS 1a phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl tat ca chiing c6
thé dugc thé tuy ¥ mot hodc nhiéu 1in bang mdt hodc nhiéu phén tr thé dugc chon tur
nhém gbém c6 halogen, xyano, C1-Cs alkyl, C1-Cs floalkyl, Ci-Cs floalkoxy va Ci-Cs
alkoxy; ho#c RS 1a heteroaryl c6 5 canh ma dugc thé tuy y bing mdt hodc nhidu phén
tir thé dugc chon tir halogen, xyano, Ci-Cs alkyl, Ci-Cs floalkyl, C1-Cs floalkoxy va
C1-Cs alkoxy. Y la halogen ching han nhu clo hodc brom.

Hop chét c6 cong thirc chung XVII (So dd 11) c6 thé duoc didu ché bing cach
amin hoa khit hop chét c6 cong thitc chung XX VIII bang hop chit c6 cong thie chung
XXXII.

Phuong phap 12:

So dd 12:
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R1 R1 R1
Yoo N A Yo N A Ra Ny
I N l N | N
Z~N T AN T Z =N
\ \ \
vy R2 oS R2 oS R2
Xl XXXl XXXIV
| R1
R1
R4 N R3—Lg R4 N\ {
\Qj\/\(N XXXV | N
— A~y 0 Z~N
N \
‘ R2
SH R2 R3/L
| XXXV '

trong d6 R1, R2, R3 va R4 nhu dugc mo ta dbi véi cong thic I va L 1a luu
huynh. Y 12 halogen ching han nhu clo hodc brom. Pg 12 nhém bao v¢ chéng han nhu
6-metylheptyl propano-3-at. Lg la nhom doi chuyén chéng han nhu clo, brom, iot, 4-

metylbenzensulfonat hodc metansulfonat.

Hop chét c6 cong thirc chung XXXIII (So dd 12) c6 thé duge didu ché bang
cach xtr ly hop chét c6 cong thirc chung XIII bang chit phan Gng ching han nhu 6-
metylheptyl 3-mercaptopropanoat trong sy ¢6 mét cuia bazo chéng han nhu diisopropyl
etylamin. Hop chit c¢6 cong thirc chung XXXIV ¢ thé dugc didu ché bing clng
phuong phap nhu dugc md ta trong phwong phép 5, 8 va 9. Hop chét c6 cong thirc
chung I ¢6 thé dugc didu ché bang cach khtr bao vé hop chit c6 cong thitc chung
XXXIV bang cach st dung bazo ching han nhu kali zert-butoxit sau d6 1a alkyl hoéa
bang hop chét c6 cong thirc chung XXXVI.

Phuong phép 13:

So b 13:
R1 R1 R1
R4 N R3—Lg R4 N R4 N
' N \N XXXV » | A N | N \N
/ N/ ) / N/ / N'
\ \ \
R2 N R2 _L R2
Pg/NH Pg/ “R3 R3
XXI |

XXXV

trong d6 R1, R2, R3 va R4 nhu dugc md ta dbi voi cong thie I va L 1a NH. Pg
12 nhém bao vé ching han nhu p-metoxybenzyl va Lg 1a nhom doi chuyén ching han

nhu clo, brom, iot, 4-metylbenzensulfonat hodc metansulfonat.
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Hop chét c6 cong thire chung XXXVII (So dd 13) c6 thé duge didu ché bing
cach khir proton hop chét ¢6 coéng thirc chung XXI bing bazo ching han nhu natri
hydrua sau d6 1a alkyl hoa bing hop chit c6 cong thire chung XXXVI. Hop chét c6
cong thirc chung I ¢o6 thé duge didu ché bang cach loai bd nhom béo vé (Pg) bang cach
st dung diéu kién phan tng da biét d8i v4i nha hoéa hoc c6 trinh dd trung binh trong
linh vuc tong hop hitu co, vi du bing cach xt 1y bang axit trifloaxetic khi Pg 1a p-

metoxybenzyl.
Phuong phap LC-MS

Phuong phap A: Hé théng Agilent 1200 LCMS v&i bd phét hién ELS dugc st
dung. Phenomenex Luna-C18, 5um; 2,0x50mm; Nhiét do cot: 50 °C; H¢ dung moi: A
= nuéc/axit trifloaxetic (99,9:0,1) va B = axetonitril /axit trifloaxetic (99,95:0,05);
Phuong phap: Rira gidi gradien tuyén tinh bang A:B = 90:10 dén 0:100 trong 4,0 phut
va véi tbe do dong chay bang 0,8 ml/phut.

Phuong phap B: HE théng Agilent 1200 LCMS v6i bd phat hién ELS dugc st
dung. Cot: Waters XBridge ShieldRP18, 2,1 x 50mm, 5um; Nhiét do cot: 40 °C; HE
dung méi: A = nudc/amoniac (99,95:0,05) va B = axetonitril; Phuong phap: Rura giai
gradien tuyén tinh bang A:B = 95:5 dén 0:100 trong 4,0 phut va véi tdc dd dong chay
bang 0,8 ml/phit.

Phuong phap C: He théng Agilent 1200 LCMS v6i bd phat hign ELS dugc str
dung. Phenomenex Luna-C18, Sum; 2,0x50mm; Nhiét do cot: 50 °C; Hé dung moi: A
= nuéc/axit trifloaxetic (99,9:0,1) va B = axetonitril /axit trifloaxetic (99,95:0,05);
Phuong phép: Rira gidi gradien tuyén tinh bing A:B = 99:1 dén 0:100 trong 4,0 phut
va v6i te do dong chay bang 0,8 ml/phut,

Phuong phap D: Waters Acquity UPLC-MS dugc st dung. Cot: Acquity
UPLC BEH C18 1,7um; 2,1x50mm; Nhiét do cot: 60°C; H¢ dung moi: A = nudc/axit
trifloaxetic (99,965:0,035) va B = axetonitril /nudc/axit triﬂoaXetic (94,965:5:0,035);
Phuong phap: Rira gidi gradien tuyén tinh bang A:B = 90:10 dén 0:100 trong 1,0 phut
va vé6i tbe @6 dong chay bang 1,2 ml/phut.

Phuong phép E: Waters Acquity UPLC-MS duogc st dung. Cot: Acquity UPLC
BEH C18 1,7pm; 2,1x50mm; Nhiét do cot: 60°C; HE dung méi: A = nudc/axit formic
(99,9:0,1) va B = axetonitril/nuéc/axit formic (94,9:5 :0,1); Phuong phap: Rira gidi
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gradien tuyén tinh bing A:B =90:10 dén 0:100 trong 1,0 phut va véi tbc do dong chay
bang 1,2 ml/phit.

Phuong phép F: HE théng Agilent 1200 LCMS véi bd phét hién ELS dugc st
dung. Cot: Waters XBridge ShieldRP18, 2,1 x 50mm, Sum; Nhi¢t dd cot: 40 °C; He
dung moi: A = nuéc/amoniac (99,95:0,05) va B = axetonitril; Phuong phédp: Rura giai
gradien tuyén tinh bang A:B = 85:15 dén 0:100 trong 3,4 phit va véi tbc do dong chay
bang 0,8 ml/phuit.

Phuong phép G: H¢ théng Agilent 1200 LCMS véi bo phat hién ELS dugc sk
dung. Cot: Agilent TC-C18 5 pm; 2,1x50mm; Nhiét do cot: 50 °C; Hé dung moi: A =
nuéc/axit trifloaxetic (99,9:0,1) va B = axetonitril /axit trifloaxetic (99,95:0,05);
Phuong phép: Rura gidi gradien tuyén tinh bing A:B = 99:1 dén 0:100 trong 4,0 phut
va voi téc do dong chay bang 0,8 ml/phut.

Phuong phap H: Hé théng Agilent 1200 LCMS v6i b phét hi¢n ELS duge sir
dung. Cot: Waters XBridge ShieldRP18, 2,1 x 50mm, Sum; Nhiét do cot: 40 °C; Hé
dung mdi: A = nuéc/amoniac (99,95:0,05) va B = axetonitril; Phuong phap: Rira giai
gradien tuyén tinh bang A:B = 70:30 dén 0:100 trong 3,4 phut va véi tdc @6 dong chay
bang 0,8 ml/phiit.

Phuong phép I: HE théng Agilent 1200 LCMS véi bd phat hién ELS duge st
dung. Phenomenex Luna-C18, Sum; 2,0x50mm; Nhiét do cot: 50 °C; Hé dung moi: A
= nuéc/axit trifloaxetic (99,9:0,1) va B = axetonitril /axit trifloaxetic (99,95:0,05);
Phuong phap: Rira giai gradien tuyén tinh bang A:B = 75:25 dén 0:100 trong 3,4 phut
va voi téc do dong chay bang 0,8 ml/phut.

Phuong phép J: Waters Autopurification duge st dung. Cot: XSelect CSH C18
3,5 micromét, 4,6X50 mm; Nhiét do cot: 25 °C; Hé dung mdi: A = nudc/axit formic
(99,9:0,1)vaB = axetoniffil/axit trifloaxetic (99,9:0,1); Phuong phép: Rira giai gradien
tuyén tinh bang A:B = 97:3 dén 10:90 trong 2,5 phit va voi tdc do dong chay bang 2,5
ml/phut.

Phuong phép K: Waters Autopurification duge st dung. Cot: XSelect CSH C18
3,5 micromét, 4,6x50 mm; Nhiét do cot: 25 °C; He dung mdi: A = nudc/axit formic

(99,9:0,1) va B = axetonitril/axit trifloaxetic (99,9:0,1); Phuong phap: Rira giai gradien
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tuyén tinh bang A:B = 97:3 dén 10:90 trong 2,5 pht, sau d6 bang A:B = 10:90 trong 1
phut. Téc do dong chay 13 2,5 ml/phut.

CAC HGP CHAT TRUNG GIAN:

Piéu ché etyl 3-metyl-1H-pyrazol-5-carboxylat

N

N

H

o o EtO;C.__N
—-—>

Ly

CO,Et

Khudy dung dich cta etyl 2,4-dioxopentanoat (20 g, 126 mmol, 18 ml) va
hydrazin hydrat (6,96 g, 139 mmol, 6,76 ml) trong etanol (400 ml) & nhiét do 0°C
trong thoi gian 1 gio. CO hdn hop dé tao ra etyl 3-metyl-1H-pyrazol-5-carboxylat (19
g, 123 mmol, hi¢u suit 97%).

Diéu ché etyl 1,3-dimetyl-1H-pyrazol-5-carboxylat

H /
N, N,
Lo K

B& sung vao dung dich cua etyl 3-metyl-1H-pyrazol-5-carboxylat (19,5 g, 126
mmol) trong DMF (200 ml) Me2SO4 (23,8 g, 189 mmol, 17,9 ml). Khudy hdn hop &

EtO,C EtO,C

nhiét do 80°C trong thoi gian 18 gio. Sau khi lanh xudng 0°C, pha loang hdn hgp bing
nuéce dé, sau d6 bd sung amoniac trong nude (25%) dé diéu chinh d6 pH vé 8. Sau d6
chiét hdn hop bing etyl axetat (300 ml x 3), rira cdc 16p hitu co két hop bing nudc
mubi (50 ml), 1am khd, va cd. Tinh ché hdn hop thd bang sic ky nhanh bing ete dau
mé:étyl axetat = 5:1 dé tao ra etyl 1,3-dimetyl-1H-pyrazol-5-carboxylat (15 g, 89

mmol, hiéu suit 71%).
Didu ché etyl 2-(metoxyimino)-4-oxopentanoat

o 0 o N°~

/U\)J\002Et /U\)I\COZEt

Khudy hdn hop cua etyl 2,4-dioxopentanoat (27 g, 171 mmol, 24 ml) va
metoxylamin (15 g, 179 mmol, 13,6 ml) trong etanol (150 ml) & nhiét d9 25°C trong
thosi gian 18 gid dudi khi nito. C6 hdn hop. Tinh ché hdn hop thd bing sic ky silicagel

nhanh bing ete ddu mo:etyl axetat = 10:1 dé tao ra etyl 2-(metoxyimino)-4-
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oxopentanoat (19,9 g, 103 mmol, hi¢u suét 60%). '"H NMR (cloroform-d 400 Mhz): &
4,34 (q, J = 6,8 Hz, 2H), 4,07 (s, 3H), 3,71 (s, 2H), 2,21 (s, 3H), 1,35 (d, /= 7,6 Hz,
3H).

Diéu ché etyl 1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat

HCl
NH,
o NH
o NO~ Y EtO,C.__N
' - > | N

B sung isopropylhydrazin hydroclorua (17,25 g, 156 mmol) vao dung dich ctia
etyl 2-(metoxyimino)-4-oxopentanoat (14,6 g, 78,0 mmol) trong etanol (200 ml).
Khudy hdn hop & nhiét do 80°C trong thoi gian 18 gio. Co hdn hop. Bb sung NaHCOs3
bdo hoa trong nudc vao phin cin dé didu chinh d pH vé 7. Sau d6 chiét hdn hop bang
diclometan (100 ml x 3), rira cac lop hitu co két hop bang nudc mubi, 1dam kho trén
NaS0s va co. Tinh ché hdn hop thd bang sic ky silicagel nhanh bing ete ddu mo:etyl
axetat = 10:1 dé tao ra etyl 1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat (12,3 g, 62,7
mmol, hiéu suit 80%). 'H NMR (cloroform-d 400 Mhz): 8 6,59 (s, H), 5,41-5,44 (m,
1H), 4,35-4,29 (m, 2H), 2,29 (s, 3H), 1,48 (d, /= 6,8 Hz, 6H), 1,39-1,35 (m, 3H).

Diéu ché etyl 1-isopropyl-3-metyl-4-nitro- 1 H-pyrazol-5-carboxylat

Et0,C ?/ Et0,C
N

N

B sung tlr tir amoni nitrat (6,5 g, 81,5 mmol, 3,8 ml) vao dung dich cua etyl 1-
isopropyl-3-mety1—IH-pyrazol-S-carboxylat (8 g, 40,8 mmol) va (2,2,2-trifloaxetyl)
2.2 2-trifloaxetat (59,9 g, 285,4 mmol, 39,7 ml) trong TFA (80 ml) ¢ nhiét do 0°C.
Khudy hdn hop 6 nhiét 46 20°C trong thoi gian 18 gid. Lam lanh dung dich xubng 0°C
va sau d6 trung hoa béng K>COs3 trong nudc va chiét san phidm _b%mg etyl
axetat:diclometan = 40:1 (205 ml x 4). Rtra cac 16p hitu co két hop bing nude mudi
(150 ml), 1am kho trén NaxSO4 va co dé tao ra etyl 1-isopropyl-3-metyl-4-nitro-1H-
pyrazol-5-carboxylat (9,8 g).
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Didu ché etyl 1-etyl-3-metyl-4-nitro-1H-pyrazol-5-carboxylat theo cach twong
tu tir etylhydrazin.

Diéu ché etyl 1-xyclopropyl-3-metyl-4-nitro-1H-pyrazol-5-carboxylat theo cach
tuwong tu tir xyclopropylhydrazin. |

Pidu ché (¥)-etyl 1-(sec-butyl)-3-metyl-1H-pyrazol-5-carboxylat theo cach

tuong tu tir (£)-sec-butylhydrazin hydroclorua.
Diéu ché etyl 3-metyl-4-nitro-1H-pyrazol-5-carboxylat
Et0,C_ N

N\
| N
O,N

B4 sung timg phan etyl 3-metyl-1H-pyrazol-5-carboxylat (12 g, 78 mmol) vao
axit nitric sinh khoéi (140 g, 2,2 mol, 100 ml) ¢ nhiét do 0°C. Khqu hdn hop & nhiét

EtO,C

|

d6 15°C trong thoi gian 16 git. R6t hdn hop vao nude da (200 g) va didu chinh v& d6
pH 7 bang K2CO3 bio hoa trong nudc. Chiét hdn hop bing etyl axetat (500 ml x 2).
Rira 16p hitu co bang H20 (500 ml), nuée mudi (500 ml), 1am kho trén Na>SO4, loc va
c6 dé tao ra etyl 3-metyl-4-nitro-1H-pyrazol-5-carboxylat (13 g, 65 mmol, hi¢u suét
84%). 'H NMR (cloroform-d 400 Mhz) 6 11,41 (brs, H), 4,47-4,42 (m, 2H), 2,64 (s, 3H),
1,39 (t,J=7,2Hz,3H).

Pidu ché etyl 1-(4-metoxybenzyl)-3-metyl-4-nitro-1H-pyrazol-5-carboxylat va
etyl 1-(4-metoxybenzyl)-5-metyl-4-nitro- 1 H-pyrazol-3-carboxylat

\ cl
o—< >—/ PMB
ZCH) E0,C N  CIOPONeN,
| N . N L<N—PMB
OoN O,N OoN

B sung vao dung dich ctia etyl 3-metyl-4-nitro-1H-pyrazol-5-carboxylat (4,40
g, 22,1 mmol) trong DMF kho (50 ml) 1-(clometyl)-4-metoxybenzen (4,15 g, 26,5
mmol, 3,6 ml) va K.COs (6,11 g, 44,2 mmol). Khuéy hén hop & nhiét do 15°C trong

thoi gian 16 gid. Co hdn hop va bd sung nuéc (20 ml). Chiét hdn hop bang etyl axetat
(20 ml x 2). Rira céc 16p hitu co két hop bing H>0 (20 ml x 2), nuée mudi (20 ml),
1am kho trén Na>SOs, loc va cd. Tinh ché phin cin bing sic ky nhanh trén silicagel (tir

0% dén 50% etyl axetat trong ete dAu mo) dé tao ra etyl 1-(4-metoxybenzyl)-3-metyl-
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4-nitro-1H-pyrazol-5-carboxylat (2,80 g, 8,77 mmol, hi¢u sudt 40%) va etyl 1-(4-
metoxybenzyl)-5-metyl-4-nitro-1 H-pyrazol-3-carboxylat (3,50 g, 11 mmol, hiu suét
50%).

Diéu ché etyl 4-amino-1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat

Et0,C w/ EtO,C

N N
\ — \
| N | N
O5N HoN

B& sung Pd-C (10%, 2,0 g, u6t) dudi nito vao dung dich cua etyl 1-isopropyl-3-
metyl-4-nitro-1H-pyrazol-5-carboxylat (10,23 g, 42,41 mmol) trong etyl axetat (200
ml). Khir khi huyén pht duéi chan khong va suc bing hydro vai 1an. Khudy hén hop
duéi hydro (30 psi) & nhiét do 40°C trong thoi gian 18 gio. Loc hdn hop va ria phan
can bang etyl axetat (150 ml x 3), c¢d dich loc két hop dé tao ra etyl 4-amino-1-
isopropyl-3-metyl-1H-pyrazol-5-carboxylat (8,96 g). '

Didu ché etyl 4-amino-1-(4-metoxybenzyl)-3-metyl-1H-pyrazol-5-carboxylat
theo cach twong tu tir etyl 1-(4-metoxybenzyl)-3-metyl-4-nitro-1H-pyrazol-5-
carboxylat.

Didu ché etyl 4-amino-1-etyl-3-metyl-1H-pyrazol-5-carboxylat theo cach tuong
tu tir etyl 1-etyl-3-metyl-4-nitro-1H-pyrazol-5-carboxylat.

Didu ché etyl 4-amino-1-xyclopropyl-3-metyl-1H-pyrazol-5-carboxylat theo
cach twong tu tir etyl 1-xyclopropyl-3-metyl-4-nitro- 1 H-pyrazol-5-carboxylat.

Didu ché etyl 4-amino-1,3-dimetyl-1H-pyrazol-5-carboxylat theo cach tuong tu
tir etyl 1,3-dimetyl-4-nitro-1H-pyrazol-5-carboxylat.

Diéu ché (+)-etyl 4-amino-1-(sec-butyl)-3-metyl-1H-pyrazol-5-carboxylat theo
céch tuong tu tir (£)-etyl 1-(sec-butyl)-3-metyl-1H-pyrazol-5-carboxylat.

Didu ché etyl l-isopropyl-4-(3-metoxy-3-oxopropanamido)-3-metyl-14-
pyrazol-5-carboxylat ' '

HoN

\>/ * B———
EtOZC]T\,\; M eOZC\/U\CI EtO,C__\
N
/

) \
— T T o LI
H
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B sung metyl 3-clo-3-oxopropanoat (5,14 g, 37,7 mmol, 4,02 ml) vao dung
dich cua etyl 4-amino-1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat (7,96 g, 37,7
mmol) trong diclometan (150 ml). Khudy hdn hop & nhiét d§ 50°C trong 45 phut. Sau
khi hén hop phan (g ngudi xudng nhiét d6 trong phong, hdn hgp duge phén chia gitra
diclometan (200 ml) va NaHCO3 béo hoa trong nudc (100 ml), chiét pha nuéc bing
diclometan (100 ml x 2), rtra cac 16p hitu co két hop bang nude mudi (50 ml), [am khod
trén MgSO4 va ¢b dé tao ra etyl 1-isopropyl-4-(3-metoxy-3-oxopropanamido)-3-metyl-
1 H-pyrazol-5-carboxylat (11,7 g, 37 mmol, hi¢u suét >95%)).

DPidu ché etyl 4-(3-metoxy-3-oxopropanamido)-1-(4-metoxybenzyl)-3-metyl-
1 H-pyrazol-5-carboxylat theo céch twong tu tir etyl 4-amino-1-(4-metoxybenzyl)-3-
metyl-1H-pyrazol-5-carboxylat.

Pidu ché etyl 1-etyl-4-(3-metoxy-3-oxopropanamido)-3-metyl-1H-pyrazol-5-
carboxylat theo cach twong ty tir etyl 4-amino-1-etyl-3-metyl-1H-pyrazol-5-
carboxylat.

DPidu ché etyl 1-xyclopropyl-4-(3-metoxy-3-oxopropanamido)-3-metyl-1H-
pyrazol-5-carboxylat theo cach tuong tu tir etyl 4-amino-1-xyclopropyl-3-metyl-1H-
pyrazol-5-carboxylat.

Didu ché etyl 4-(3-metoxy-3-oxopropanamido)-1,3-dimetyl-1H-pyrazol-5-
carboxylat theo cach twong tu tir etyl 4-amino-1,3-dimetyl- 1 H-pyrazol-5-carboxylat.

Didu ché (+)-etyl 1-(sec-butyl)-4-(3-metoxy-3-oxopropanamido)-3-metyl-14-
pyrazol-5-carboxylat theo cach twong tu tlr (+)-etyl 4-amino-1-(sec-butyl)-3-metyl-1H-
pyrazol-5-carboxylat.

Diéu ché metyl 5,7-dihydroxy-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-
6-carboxylat

s e
Et0,C

N MeOQC

0
| N N
MeO,C / /
z-\)LH ‘ HO™ SN

Bé sung NaOEt (5,45 g, 80 mmol) vao dung dich cua etyl 1-isopropyl-4-(3-
metoxy-3-oxopropanamido)-3-metyl- 1 H-pyrazol-5-carboxylat (12,5 g, 40 mmol) trong
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etanol (200 ml). Khudy hdn hop & nhiét dd 20°C trong thoi gian 1 gio. C6 hdn hop.
San phdm tho (10,62 g) duge st dung cho budc tiép theo ma khong can tinh ché thém.

Pidu ché metyl 5,7-dihydroxy-1-(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-6-carboxylat theo cach twong tu tir etyl 4-(3-metoxy-3-oxopropanamido)-1-
(4-metoxybenzyl)-3-metyl-1H-pyrazol-5-carboxylat.

Pidu ché metyl 1-etyl-5,7-dihydroxy-3-metyl-1H-pyrazolo[4,3-b]pyridin-6-
carboxylat theo cach tuwong tu tir etyl 1-etyl-4-(3-metoxy-3-oxopropanamido)-3-metyl-
1H-pyrazol-5-carboxylat.

Pidu ché metyl 1-xyclopropyl-5,7-dihydroxy-3-metyl-1H-pyrazolo[4,3-
b]pyridin-6-carboxylat theo cach tuong tw tir etyl 1-xyclopropyl-4-(3-metoxy-3-
oxopropanamido)-3-metyl-1H-pyrazol-5-carboxylat.

Didu ché metyl 5,7-dihydroxy-1,3-dimetyl-1H-pyrazolo[4,3-b]pyridin-6-
carboxylat theo cach tuong tu tir etyl 4-(3-metoxy-3-oxopropanamido)-1,3-dimetyl-
1 H-pyrazol-5-carboxylat.

Didu ché (£)-metyl 1-(sec-butyl)-5,7-dihydroxy-3-metyl-1H-pyrazolo[4,3-
b]pyridin-6-carboxylat theo cich tuong tu tir (¥)-etyl 1-(sec-butyl)-4-(3-metoxy-3-
oxopropanamido)-3-metyl-1H-pyrazol-5-carboxylat.

Didu ché 1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol

OH \>/ OH 5/
M
eOZC V N\ - V% N\
| N | N
N / N /
HO” °N HO” °N

Khudy hdn hop ctia metyl 5,7-dihydroxy-1-isopropyl-3-metyl-1H-pyrazolo[4,3-
blpyridin-6-carboxylat (10,62 g, 40,04 mmol) trong NaOH trong nu6c (2 N, 150 ml) &
nhiét do 110°C trong thoi gian 6 gid. Lam lanh hdn hop xudng 0°C, sau d6 bb sung
KHSO4 bdo hoa trong nudc dé diéu chinh d6 pH vé 2~3. Loc hdn hop thu dugc va rira
phan cin bang nuéc (50 ml x 3), sau d6 lam khd dé tao ra 1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin-5,7-diol (7 g, 32,43 mmol, hi¢u suét 81%). '"H NMR (DMSO-
ds 400 Mhz) & 11,02 (brs, 'H), 5,50 (s, 'H), 5,11-5,08 (m, H), 2,24 (s, 3H), 1,37 (d, J
= 6,8 Hz, ¢H).

-103-



31039

Diéu ché 1-(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol theo
cach twong tu tir metyl 5,7-dihydroxy-1-(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-6-carboxylat.

Diéu ché 1-etyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol theo cach twong ty
tir metyl 1-etyl-5,7-dihydroxy-3-metyl-1H-pyrazolo[4,3-b]pyridin-6-carboxylat.

Diéu ché 1-xyclopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol theo cach
tuong ty tir metyl 1-xyclopropyl-5,7-dihydroxy-3-metyl-1H-pyrazolo[4,3-b]pyridin-6-
carboxylat.

Pidu ché 1,3-dimetyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol theo cach twong tu tir
1-xyclopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol.

Didu ché (£)-1-(sec-butyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol theo
cach twong tu tir (£)-metyl 1-(sec-butyl)-S,7-dihydroxy-3-metyl-1H—pyrazolo[4,3-
b]pyridin-6-carboxylat.

Diéu ché 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin

OH 3/
N pocl, - | 5/
=z | N S Z N,
HO™ N ClI” N

Khudy hén hop cla 1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol
(3,50 g, 16,9 mmol) trong phosphoryl triclorua (30 ml) & nhiét do 80°C trong thoi gian
18 gio. Khudy hdn hop & nhiét do 85°C trong thoi gian 1 git nira. Co hdn hop va sau
d6 bd sung tir tir nudce (50 ml), sau d6 1a NaHCOs bdo hoa trong nude dé diéu chinh
do pH v& 7. Chiét pha nudc bang etyl axetat (70 ml x 3), rira céc 16p hitu co két hop
bang nudc mubi (50 ml), lam khd trén Na;SO4 va ¢d. Tinh ché san phdm thd bang séc
ky nhanh bing ete dau mo:etyl axetat = 20:1 dé tao ra 5,7-diclo-1-isopropyl-3-metyl-
1 H-pyrazolo[4,3-b]pyridin (3,50 g, 14,3 mmol, hiéu suét 85%). 'H NMR (cloroform-d
400 Mhz) 6 7,28 (s, 1H), 5,48-5,41 (m, 1H), 2,62 (s, 3H), 1,57 (d, J= 4,8 Hz, 6H).

Céc hop chit sau day dugce didu ché theo cach tuong ty:
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5,7-dibromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin tir 1-isopropyl-3-
metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol va phosphoryl - tribromua. 'H NMR
(cloroform-d 400 Mhz) § 7,60 (s, 'H), 5,61-5,55 (m, H), 2,63 (s, 3H), 1,57 (d,J=6,4 Hz,
6H).

Br //
= N,
X | /) N
Br N

5,7-dibromo-1-etyl-3-metyl-1H-pyrazolo[4,3-b]pyridin tir 1-etyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin-5,7-diol va phosphoryl tribromua.

Cl
/
2N,
NS ‘ // N
Cl N

5,7-diclo-1,3-dimetyl-1H-pyrazolo[4,3-b]pyridin tur 1,3-dimetyl-1H-
pyrazolo[4,3-b]pyridin-5,7-diol va phosphoryl triclorua. 'H NMR (cloroform-d 400
Mhz) § 7,29 (s, 1H), 4,29 (s, 3H), 2,60 (s, 3H).

(+)-5,7-dibromo- 1-(sec-butyl)-3-metyl-1 H-pyrazolo[4,3-b]pyridin  tir (*)-1-
(sec-butyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-5 ,7-diol va phosphoryl tribromua.

5,7-dibromo-1-xyclopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin tur 1-
xyclopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5 ,7-diol va phosphoryl tribromua. 'H
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NMR (cloroform-d 400 Mhz) 5 7,63 (s, 'H), 3,99-3,88 (m, 'H), 2,57 (s, 3H), 1,41-1,38
(m, 2H), 1,22-1,19 (m, 2H).

Br IPMB
2NN,
| Y
NS
Br N

5,7-dibromo-1-(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin tr 1-(4-
metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-5,7-diol va phosphoryl tribromua.

Pidu ché 5,7-dibromo-3-metyl-1H-pyrazolo[4,3-b]pyridin

Gia nhiét dung dich cua 5,7-dibromo-1-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin (650 mg, 1,58 mmol) trong TFA (5 ml) & nhiét d¢ 80°C trong
thoi gian 2 gid. CO hdn hop va hoa tan phan czn trong H>O (5 ml). Diéu chinh hdn hop
vé @6 pH 7 bang NaHCOs bdo hoa trong nudc va chiét bang etyl axetat (20 ml x 2).
Rura cac 16p hitu co két hop bang H,O (20 ml), nudc mudi (20 ml), 1am khd trén
NaxS0s4, loc va ¢d dé tao ra 5,7-dibromo-3-metyl-1H-pyrazolo[4,3-b]pyridin (450 mg,
1,55 mmol, hiéu suit 98%).

Didu ché 5,7-dibromo-3-metyl-1-(oxetan-3-yl)-1 H-pyrazolo[4,3-b]pyridin

Br

B sung vao dung dich cua 5,7-dibromo-3-metyl-1H-pyrazolo[4,3-b]pyridin
(340 mg; 1,17 mmol) trong DMF kh6 (10 ml) 3-iodooxetan (323 mg, 1,76 mmol) va
Cs2COs (762 mg, 2,34 mmol). Gia nhiét hdn hop duéi vi song 6 nhiét 4o 100°C trong
thoi gian 1 gio. Co hdn hop va bd sung nude (20 ml). Chiét hdn hop bang etyl axetat
(20 ml x 2). Rua céc 16p hitu co két hop bang H0 (20 ml x 2), nuée mubi (20 ml),
lam kho trén NazSOs, loc va ¢d. Tinh ché phan cin bing séc ky nhanh trén silicagel (t

-106-



31039

0% dén 50% etyl axetat trong ete diu mé) dé tao ra 5,7-dibromo-3-metyl-1-(oxetan-3-

yl)-1H-pyrazolo[4,3-b]pyridin (200 mg, hi¢u suét 49%).

Diéu ché (-)-5,7-dibromo-1-(sec-butyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin va
(+)-5,7-dibromo-1-(sec-butyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin

Tinh ché (£)-5,7-dibromo-1-(sec-butyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin (2,2
g, 6,34 mmol) bang SFC hai 1an dé tao ra (+)-5,7-dibromo-1-(sec-butyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin (800 mg) (Rt=6,25 phut) va (-)-5,7-dibromo-1-(sec-butyl)-3-
metyl-1H-pyrazolo[4,3-b]pyridin (900 mg) (Rt=6,28 phut).

(+)-5,7-dibromo-1-(sec-buty1)-3-mety1-1H—pyrazolo[4,3-b]pyridin 'H NMR
(Cloroform-d, 400 Mhz): & 7,60 (s, 1), 5,41-5,32 (m, 'H), 2,63 (s, 3H), 2,13-2,07 (m,
1H), 1,87-1,83 (m, 'H), 1,54 (d, J= 6,4 Hz, 3H), 0,79 (t, J = 7,6 Hz, 3H). SFC-MS: @
= 6,25 min, ec% =100%; [a]p 2°=2,60 (c = 1,0, diclometan).

(-)-5,7-dibromo-1-(sec-butyl)-3-metyl-1H-pyrazolo[4.3 -blpyridin  'H NMR
(Cloroform-d, 400 Mhz): 7,60 (s, 1H), 5,41-5,32 (m, 1H), 2,63 (s, 3H), 2,13-2,07 (m,
1H), 1,87-1,83 (m, 1H), 1,55 (d, J= 6,8 Hz, 3H), 0,79 (t, J= 17,6 Hz, 3H). SFC-MS: #r
= 6,5 min, ee% =97,87%; [o]p 20="_.2.90 (¢ = 1,0, diclometan).

Pidu kién SFC 1:

Thiét bi: Thar SFC 1; Cot:(s,s) WHELK-O1 (250 mm X 30 mm,5um); Pha
dong: A: CO, siéu t6i han, B: rugu isopropyl (0,1%NH3H20), A: B =85:15 ¢
60ml/phut; Nhiét do cot: 38°C; Ap suét voi phun; 100 Bar; Nhiét do voi phun: 60°C;
Nhiét do may bay hoi: 20°C; Nhiét do b vi chinh: 25°C; Chiéu dai buéc séng: 220
nm

" Diéu kién SFC 2:

Thiét bi: Thar SFC-13; Cot:(s,s) WHELK-O1 (250 mm x 30 mm, 5pum); Pha
dong: A: CO; siéu téi han, B: ruou isopropyl (0,1%NH;H.0), A: B =85:15 &
60ml/phit; Nhidt do cot: 38°C; Ap sudt voi phun: 100 Bar; Nhiét do voi phun: 60°C;
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Nhiét dd may bay hoi: 20°C; Nhiét do bd vi chinh: 25°C; Chiéu dai budc séng: 220
nm
Diéu ché 4,6-dibromo-2-metylpyridin-3-amin

Br- Ny Bry, ACOH  BF

| — > | b

—
Z NH2 v NH2
Br

Lam lanh dung dich ctia 6-bromo-2-metylpyridin-3-amin (24 g, 128 mmol) va
AcOH (14,7 ml 257 mmol) trong MeOH (200 ml) xubng 0°C, bd sung Br (36,9 g,
230,9 mmol, 11,9 ml) va khuéy & nhiét do 0°C trong thoi gian 5 gi¢. Lam dung hén
hop bing Na,SO3 bdo hoa trong nude (500 ml), chiét bing etyl axetat (300 ml x 3).
Rira 16p hitu co bing nudc mudi (200 ml), 1am kho trén NazSOa, va cb trong chan
khong. Tinh ché phan cin bang séc ky trén silicagel (ete dau mo:etyl axetat = 2:1) aé
tao ra 4,6-dibromo-2-metylpyridin-3-amin (30 g, hiéu suit 87%).

Diéu ché 5,7-dibromo-1H-pyrazolo[4,3-b]pyridin

Br N )\/\O«N\\O Bre_N
Z >

Bé sung isopentyl nitrit (13,2 g, 112,8 mmol) vao hén hop cua 4,6-dibromo-2-
metylpyridin-3-amin (15,0 g, 56,4 mmol) va AcOK (13,8 g, 141 mmol) trong AcOH
(30 ml) va toluen (200 ml). Khudy hdn hgp & nhiét do 25°C trong thoi gian 1 gio sau
d6 ¢ nhiét dd 60°C trong thoi gian 19 gio. Co hdn hop trong chan khong, pha lodng
bang nude (300 ml) va chiét bang etyl axetat (200 ml x 2). Rira 16p hitu co bang nuéc
mudi (100 ml), 1am kho trén NaxSO4 va cd trong chan khong dé tao ra 5,7-dibromo-

1 H-pyrazolo[4,3-b]pyridin (5,4 g, hi¢u sut 30%).
Piéu ché 5,7-dibromo-1-etyl-1H-pyrazolo[4,3-b]pyridin
Br- |N\ \N e Br ‘N\ \
z H —> _ N,N
Br Br \\
B6 sung iodoetan (0,8 g, 5,4 mmol) vao hén hgp cua 5,7-dibromo-1H-

pyrazolo[4,3-b]pyridin (1 g, 3,6 mmol) va Cs2COs (12,4 g, 7,2 mmol) trong DMF
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khan (10 ml). Khudy hdn hgp & nhiét d§ 0°C trong thoi gian 0,5 gio. Pha lodng hdn
hop bing nude (20 ml), chiét bang etyl axetat (30 ml x 2). Rira 16p hitu co bang nudc
(20 ml), nuéc mudi (20 ml) va lam kho bang NazSOs, ¢b trong chan khong. Tinh ché
phan cin bing sdc ky trén silicagel (ete diu mo:etyl axetat = 10:1-5:1) dé tao ra 5,7-
dibromo-1-etyl-1H-pyrazolo[4,3-b]pyridin (0,56 g, hi€¢u suit 51%). 'H NMR (DMSO-
ds 400 Mhz) & 8,37 (s, 'H), 7,98 (s, 'H), 4,72 (q, J="7,2Hz, 2H), 1,42 (t,/=7,2 Hz, 3H).

Céc hop chét sau day duge diéu ché theo cach tuong tu:

Br: N

5,7-Dibromo-1-isopropyl-1H-pyrazolo[4,3-b]pyridin ~ t&¢  5,7-dibromo-1H-
pyrazolo[4,3-b]pyridin va 2-iodopropan. 'H NMR (DMSO-ds 400 Mhz) 3 8,36 (s, 'H),
7,94 (s, 'H), 5,62 - 5,55 (m, 'H 1,49 (d, J= 6,0 Hz, ¢H).

Br N\ N
| N
Z N

Y

5,7-Bibromo-1-propyl-1H-pyrazolo[4,3-b]pyridin tir 5 ,7-dibromo-1H-
pyrazolo[4,3-b]pyridin va 1-iodopropan. IH NMR (cloroform-d 400 Mhz) & 8,14 (s, 'H),
7,64 (s, 'H), 4,67 (t,J=7,2 Hz, 2H), 1,98 - 1,89 (m, 2H), 0,94 (t, /=7,6 Hz, 3H).

Br<_ _N

B

/N'
\

N
Br

5,7-bibromo-1-metyl-1H-pyrazolo[4,3-b]pyridin tor 5,7-dibromo-1H-
pyrazolo[4,3-b]pyridin va iodometan. 'H NMR (cloroform-d 400 Mhz) & 8,13 (s, 'H),
7,64 (s, 'H), 4,38 (s, 3H).

(+)-5,7-Dibromo- 1-(sec-butyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin  tix 5,7
dibromo-1H-pyrazolo[4,3-b]pyridin va (£)-2-iodobutan.

-109-



31039

Diéu ché (+)-5,7-dibromo-1-(sec-butyl)-1H-pyrazolo[4,3-b]pyridin va (-)-5,7-
dibromo-1-(sec-butyl)-1H-pyrazolo[4,3-b]pyridin
Br N\ Br N\ Br N\

Z~N E—— Z~N = N'

vBr )\/ ‘ ‘Br )\/ Br )"11/

(¥)-5,7-dibromo-1-sec-butyl-pyrazolo[4,3-b]pyridin (5,2 g, 15,6 mmol) dugc
phén tach bang SFC v6i cdt: AD (250mm*50mm,10pm); Pha dong: [0,1%NH3H20
trong rugu isopropyl];B%: 20%-20%, phut

(+)-5,7-dibromo-1-(sec-butyl)-1H-pyrazolo [4,3-b]pyridin (2,5 g) (Rt = 3,137
phut) ([a]p 2°= 1,40) (c = 1,0, etanol).

(-)-5,7-dibromo-1-(sec-butyl)-1H-pyrazolo[4,3-b]pyridin (2,5 g) (Rt = 2,808
phut) ([a]p 2°=-1,60) (¢ = 1,0, etanol).

Diéu ché 5-clo-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-amin

A}

N

NN

H,N | N

cl §/ _ <N
o )~

N
/Y

=z
xS
Cl N

O—

Bb sung CsF (124 mg, 819 pmol, 30 pl) vao dung dich cua 3,7-diclo-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin (100 mg, 410 pmol) va (4
metoxyphenyl)methanamin (67 mg, 492 pmol, 64 ul) trong NMP (5 ml). Khudy hén
hop & nhiét 40 100°C trong thoi gian 18 gio. B6 sung nude (20 ml) va loc hdn hop va
co trong chan khong. Tinh ché hdn hop thd bing sic ky nhanh bang ete diu mo:etyl
axetat = 3:1 dé& tao ra 5-clo-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin (80 mg, 215 pmol, hi¢u sudt 53%). 'H NMR
(cloroform-d 400 Mhz) & 7,32 (d, J = 8,4 Hz, 2H), 6,95 (d, J= 8,4 Hz, 2H), 6,39 (s, H),
4,79 (brs, 'H), 4,70-4,63 (m, 'H), 4,39 (d, J=4,4 Hz, 2H), 3,85 (s, 3H), 2,56 (s, 3H), 1,57
(d,J=6,4 Hz, 6H).
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Diéu ché 5-(2-etoxypyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin

O—

B6 sung vao dung dich cta 5-clo-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin (60 mg, 174 pmol) trong dioxan (2 ml) va H20 (0,5 ml)
Pd(1,1'-bis(diphenylphosphino)feroxen)Clz (25 mg, 35 pmol) va Cs2COs (141,72 mg,
435 umol) va axit (2-etoxypyridin-3-yl)boronic (52 mg, 313 pmol). Khudy hdn hop &
nhiét do 100°C trong thoi gian 1 gio dudi sy chiéu xa vi séng. BS sung nuée (30 ml)
va chiét hdn hop bang etyl axetat (30 ml x 3). Rira cac 16p hitu co két hop bang nuéc
mudi ( 20 ml), 1am khé trén Na»SO4 va ¢d. Tinh ché hdn hop thd bing sic ky nhanh
bang ete dau mo:etyl axetat = tir 1:1 dén 0:1 dé tao ra 5-(2-etoxypyridin-3-yl)-1-
isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin (50 mg,
hiéu suit 67%). 'H NMR (cloroform-d 400 Mhz) 5 8,27-8,25 (m, 'H), 8,17-8,16 (m, 'H),
7,32 (d, J= 8,8 Hz, 2H), 7,22 (s, 'H), 7,03-7,00 (m, 'H), 6,95 (d, J = 8,4 Hz, 2H), 4,81-
4,76 (m, 'H), 4,65 (brs, 'H), 4,47-4,41 (m, 4H), 3,84 (s, 3H), 2,65 (s, 3H), 1,60 (d, J= 6,4
Hz, 6H), 1,36 (t,J=7,2Hz,3H).

Céc hop chét sau diy dugc diéu ché theo cach twong tu:

5-(2-Flopyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-14-
pyrazolo[4,3-b]pyridin-7-amin
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Dugc difu ché tr 5-bromo-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin va axit (2-flopyridin-3-yl)boronic.

3-(1-Isopropyl-7-((4-metoxybenzyl)amino)-3-metyl-1H-pyrazolo[4,3-
blpyridin-5-yl)pyridin-2(1H)-on

Pugc didu ché tr 5-clo- 1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin va axit (2-ox0-1,2-dihydropyridin-3-yl)boronic.

Diéu ché 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1 H-pyrazolo[4,3-
b]pyridin-7-amin

Khudy dung dich cua 5-(2-etoxypyridin—3-yl)-1-isopropyl-N—(4-metoxybenzyl)-
3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin (1,25 g, 2,90 mmol) trong TFA (15 ml) &
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nhiét 46 60°C trong thoi gian 18 gid. Co hdn hop va hoa tan phén cin trong etyl axetat
(200 ml). Rira hdn hop thu duoc bang NaHCOs bio hoa trong nude (30 ml), nuéce
muéi (20 ml), lam kh trén Na;SO4 va cd. Tinh ché hdn hop thd bing sic ky nhanh
bang ete diu mo:etyl axetat = tir 3:1 dén 2:1 dé tao ra 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin (900 mg, hi¢u suit 96%).

Céc hop chit sau ddy duogc diéu ché theo cach twong tu:

1-Isopropyl-3-metyl-5-(2-propoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-

amin

1-(sec-Butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chét
ddbng phan d6i anh 1, dugc didu ché tir (+)-5,7-dibromo-1-(sec-butyl)-1H-
pyrazolo[4,3-b]pyridin
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1-(sec-Butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chét
ddng phan dbi anh 2, dugc diu ché tir (-)-5,7-dibromo-1-(sec-butyl)-1H-pyrazolo[4,3-
b]pyridin

1-(sec-Butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan déi anh 1, dugc diéu ché tir (+)-5,7-dibromo-1-(sec-butyl)-3-

metyl-1H-pyrazolo[4,3-b]pyridin

1-(sec-Butyl)-5-(2-etoxypyridin-3-yl)-3-metyl- IH-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan déi anh 2, dugc didu ché tir (-)-5,7-dibromo-1-(sec-butyl)-3-
metyl-1H-pyrazolo[4,3-b]pyridin

1-Isopropyl-5-(2-metoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-

amin

Dugc diéu ché tir 1-isopropyl-N-(4-metoxybenzyl)-5-(2-metoxypyridin-3-yl)-3-
metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

5-(2-(Pimetylamino)pyridin-3-yl)- 1-isopropyl-3-metyl- 1H-pyrazolo[4,3-
b]pyridin-7-amin '
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Duoc diéu ché tr 5-(2-(dimetylamino)pyridin-3-yl)-1-isopropyl-N-(4-
metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

3-(7-Amino-1-isopropyl-3-metyl- lH-pyrazolo[4,3-b]pyridin—5 -yDpyridin-
2(1H)-on o o

NH, )~

DPuoc didu ché t¥ 3-(1-isopropyl-7-((4-metoxybenzyl)amino)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-5-yl)pyridin-2(1H)-on

Didu ché etyl 3-metyl-1,2,4-oxadiazol-5-carboxylat

Ko o [

O N 00
Cl)j\r(o\/ ’ j:
N

o) Q °N
-

B sung vao dung dich cta etyl 2-clo-2-oxoaxetat (1 g, 13,5 mmol) va pyridin
(4,27 g, 54 mmol, 4,36 ml) trong diclometan (40 ml) & nhiét d¢ 15-20°C N'-
hydroxyaxetimidamit (2,40 g, 17,5 mmol, 1,96 ml). Khudy dung dich & nhiét o 50°C
trong thoi gian 14 gio. Lam ngudi hdn hop phan Gng va l[am dung bang NH4Cl bio hoa
trong nude (30 ml). Chiét pha nuéc bang diclometan (2 x 50 ml). Két hop cac pha hitu
co, rira bang NaHCO; bdo hoa trong nude (50 ml), lam khd trén MgSOs, loc va co
dudi ap sudt giam dé tao ra etyl 3-metyl-1,2,4-oxadiazol-5-carboxylat (2,80 g, hiéu
suét 44%).

Pidu ché (3-metyl-1,2,4-oxadiazol-5-yl)metanol

-115-



31039

N
0" N N=
N=( B
Bb sung NaBHs (1,02 g, 26,9 mmol) vao dung dich cla etyl 3-metyl-1,2,4-
oxadiazol-5-carboxylat (2,10 g, 13,5 mmol) trong THF (10 ml) va etanol (10 ml) &

d HO
ojo . 1

nhiét 46 0°C. Khudy hdn hop & nhiét d§ 0°C trong thoi gian 1 gid. Lam dung hdn hop
bang NH4Cl bdo hoa trong nudc, va ¢ trong chan khong. Hoa tan phén cin trong
diclometan (50 ml) va loc; 1am khd dich loc trén NaxSO4 va ¢d trong chan khong dé

tao ra (3-metyl-1,2,4-oxadiazol-5-yl)metanol (800 mg, hi€u suét 52%).
Didu ché 3-metyl-1,2,4-oxadiazol-5-carbaldehyt

HO

O\
U

Q" N
N={ N={

Lam lanh dung dich cia oxalyl clorua (267 mg, 2,10 mmol, 184 pl) trong
diclometan kho (5 ml) xudng -78°C va sau d6 bd sung DMSO (219 mg, 2,80 mmol).
Khuéy hdn hop & nhiét d§ -78°C trong 15 phut. B6 sung dung dich cta (3-metyl-1,2,4-
oxadiazol-5-yl)metanol (80 mg, 0,70 mmol) trong diclometan (0,5 ml) ¢ nhiét do -
78°C. Khudy hén hop & nhiét do -78°C trong thoi gian 1 gi¢. Sau do bd sung
trietylamin (0,58 ml, 4,2 mmol) & nhiét do -78°C. Lam 4m hdn hop 1én 20°C va khuéy
& nhiét 0 20°C trong thoi gian 1 gio. Rot hén hop vao HCI 1 N trong nuée (5 ml).
Chiét hén hop bang diclometan (20 ml x 2). Rira céc 16p hitu co két hop bang H20 (20
ml), 1am kho trén NaxSOs, loc va cd dé tao ra 3-metyl-1,2,4-oxadiazol-5-carbaldehyt

(80 mg). 'H NMR (cloroform-d 400 Mhz) § 9,97 (s, 1H), 2,55 (s, 3H).

Didu ché 1-metyl-1H-1,2,4-triazol-3-carbaldehyt

OH
N/EN ”
L
\ \

B4 sung TEMPO ((2,2,6,6-tetrametylpiperidin-1-yl)oxyl) (56 mg, 354 pmol)
vao hdn hop cta (1-metyl-1H-1,2,4-triazol-3-yl)metanol (400 mg, 3,54 mmol) va
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iodobenzen diaxetat (1,25 g, 3,89 mmol) trong diclometan (10 ml). Khudy hén hop &
nhiét dd 15-20°C trong thoi gian 2 gio. Co hén hop trong chin khong. Tinh ché phan
cdn bang sic ky trén silicagel (ete dau mo:etyl axetat = 1:2) dé tao ra 1-metyl-1H-
1,2,4-triazol-3-carbaldehyt (300 mg, 2,70 mmol, hi¢u suét 76%). '"H NMR (cloroform-
d400 Mhz) 10,01 (s, 'H), 8,19 (s, 'H), 4,06 (s, 3H).

Didu ché etyl 2-(2-axetylhydrazinyl)-2-oxoaxetat

O
o~ 0
o Cl
(@] - HN)J\H/OV
P _—_

H Oﬁ/NH O

B& sung N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin (16,7 g, 67 mmol) vao

dung dich cua axetohydrazit (5 g, 67 mmol) trong diclometan (150 ml). Khudy hdn
hop & nhiét d§ 15°C trong 10 phut. Sau d6 bd sung timg giot etyl 2-clo-2-oxoaxetat
(9,22 g, 67,5 mmol, 7,56 ml) vao hdn hop. Khuéy hdn hop & nhiét do 15°C trong thoi
gian 16 gid. Rira hdn hop bing H>0 (100 ml) va chiét bang diclometan (100 ml x 3).
Lam khé céc pha hitu co két hop trén NaxSO4 va ¢6 dudi chan khong. Tinh ché phin
can bing séc ky cdt (SiOa, ete dau mo:etyl axetat = tir 1:0 d@én 0:1) dé tao ra etyl 2-(2-

axetylhydrazinyl)-2-oxoaxetat (9,30 g, hi¢u suit 79%).
Diéu ché etyl 5-metyl-1,3,4-thiadiazol-2-carboxylat

)

0
o~ j)l\ N
HI}IJH]/ —_— \<\ o
Oﬁ/NH 0] N-N

B4 sung chét phan tmg Lawesson (7,66 g, 19 mmol) vao dung dich cua etyl 2-
(2-axetylhydrazinyl)-2-oxoaxetat (3 g, 17 mmol) trong THF (100 ml). Khuéy hén hop
& nhiét @6 75°C trong thoi gian 3 gi&y‘ Pha loang hdn hop bang etyl axetat (500 ml) va
bd sung x4p xi 40 g than thy mau. Khudy hdn hgp & nhiét do 18°C trong thoi gian 16
glo Loc hdn hop. Cb dich loc dudi chin khong. Tinh ché phan cin bang sic ky cot
(SiO,, ete ddu mo:etyl axetat = 3:7) dé tao ra etyl 5-metyl-1,3,4-thiadiazol-2-
carboxylat (921 mg, hiu suit 28%).

Diéu ché 5 -metyl-1,3,4-thiadiazol—Z-carbaldehyt
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Bé sung timg giot DIBAL-H (diisobutyl nhém hydrua) (1 M trong toluen, 6,97
ml) vao dung dich ciia etyl 5-metyl-1,3,4-thiadiazol-2-carboxylat (400 mg, 2,32 mmol)
trong THF kho (5 ml). Khudy hdn hop & nhiét do -40°C trong thoi gian 2 giv. Lam
dimg hén hop bing NH4Cl bdo hoa trong nude (5 ml) va loc. Chiét dung dich bang
diclometan (15 ml x 3). Lam kho céc pha hitu co két hop trén NaxSOs va ¢d dudi chan
khoéng. Tinh ché phan cin bing TLC diéu ché (ete dau mo:etyl axetat = 1:1) dé tao ra
5-metyl-1,3,4-thiadiazol-2-carbaldehyt (123 mg, hi¢u suét 41%). 'H NMR (cloroform-
d 400 Mhz) & 10,19 (s, 1H), 2,92 (s, 3H).

Diéu ché (5-metylthiophen-3-yl)metanol

HO_ O ' HO
—_—
y Y

Bé sung LiAlHs (120 mg, 3,17 mmol) tir tir vao dung dich cia axit 5-
metylthiophen-3-carboxylic (300 mg, 2,11 mmol) trong THF (10 ml) ¢ nhiét d6 0°C.
Khudy hén hop & nhiét do 20°C trong thoi gian 2 gio. Bé sung nuéc (0,3 ml) & nhiét
d6 0°C dé lam dirng hdn hgp phan Gmg sau do 1a bd sung NaOH 15% trong nudée ( 0,3
ml). BS sung etyl axetat (50 ml) vao hdn hop, loc hdn hop va rira phén cin bing etyl
axetat (20 ml x 2). Lam kho dich loc két hop trén NaxSO4 va ¢d dé tao ra (5-
metylthiophen-3-yl)metanol (270 mg).

Diéu ché (5-metyloxazol-2-yl)metanol
N
| N\ o~ N

B4 sung vao hdn hgp phén tGng cua etyl 5-metyloxazol-2-carboxylat (500 mg,
3,22 mmol) trong etanol (10 ml) NaBH4 (609 mg, 16,10 mmol) c6 khudy & nhiét do
20°C. Sau d6 khudy dung dich thu duge ¢ nhiét o 20°C trong thoi gian 3 gio. Lam

dung phan ung bang nudc (50 ml), sau do co6 dudi ap sult giam dé loai bd etanol.
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Chiét phin cin bing etyl axetat (50 ml x 3). Rira cac 16p hitu co két hop bing nudc
mudi (10 ml), 1am khé trén NaxSOs, ¢d dé tao ra (5-metyloxazol-2-yl)metanol (364
mg).
Diéu ché 5-metylthiophen-3-carbaldehyt
HO 0

74 »

S/ s/

B6 sung chit phan tmg Dess-Martin (1,1,1-triaxetoxy-1,1-dihydro-

1,2-benziodoxol-3(1H)-on) (1,07 g, 2,53 mmol) vao dung dich cia (5-
metylthiophen-3-yl)metanol (270 mg, 2,11 mmol) trong diclometan (10 ml). Khuly
hén hop & nhiét do 20°C trong thdi gian 1 gid. Loc hdn hop va ria phin cin bing
diclometan (30 ml), ¢6 céc 16p hitu co két hop. Tinh ché hdn hop théd béﬁg sdc ky
nhanh bing ete du mo: etyl axetat = 5:1 dé tao ra 5-metylthiophen-3-carbaldehyt (180
mg, 1,43 mmol, hiéu suét 68%). 'H NMR (cloroform-d 400 Mhz) § 9,81 (s, 'H), 7,89 (s,
H), 7,20 (s, 'H), 2,51 (s, 3H).

Céc hop chét sau ddy duge diéu ché theo cach twong tu:

5-metyloxazol-2-carbaldehyt tir (5-metyloxazol-2-yl)metanol

3-metylisoxazol-5-carbaldehyt tir (3-metylisoxazol-5-yl)metanol

5-metyl-1,2,4-oxadiazol-3-carbaldehyt to (5-metyl-1,2,4-oxadiazol-3-
yl)metanol |

1,5-dimetyl-1H-pyrazol-3-carbaldehyt tir (1 ,S-dimetyl- 1 H-pyrazol-3-yl)metanol

Diéu ché 1-((1-aminoetyl)thio)-3-clopropan-2-on

0

c A _c
0
JSJ\ > wnes A c
HN Y

B6 sung ting giot dung dich cla etanthioamit (1 g, 13,3 mmol) trong axeton (7
ml) vao dung dich cua 1,3-diclopropan-2-on (1,69 g, 13,3 mmol, 1,66 ml) trong axeton
(5 ml) & nhiét do 20°C va khudy & nhiét dd 20°C trong thoi gian 12 gio. Loc hdn hop
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va rira banh loc bing axeton (10 ml x 3) dé tao ra 1-((1-aminoetyl)thio)-3-clopropan-
2-on.
Diéu ché 4-(clometyl)-2-metylthiazol
Cl
0
HN S\)j\/CI — ([N
Y o
Khudy hdn hgp cua 1-((1-aminoetyl)thio)-3-clopropan-2-on (3 g, 17,9 mmol)
trong etanol (30 ml) & nhiét do 80°C trong thoi gian 2 gio. Co hdn hop trong chin
khong dé tao ra 4-(clometyl)-2-metylthiazol (2,9 g).

Pidu ché 2-((2-metylthiazol-4-yl)metyl)isoindolin-1,3-dion

0
s g
Z

s—& s —Q

B sung K.COs (1,31 g, 9,49 mmol) vao hdn hgp cia 4-(clometyl)-2-
metylthiazol (2,80 g, 19,0 mmol) va isoindolin-1,3-dion trong DMF khan (30 ml).
Khudy hdn hop & nhiét do 100°C trong thoi gian 0,5 gio. Pha lodng hdn hop bing
nude (50 ml), chiét bang etyl axetat (50 ml x 2). Rira 16p hitu co bang nuéce (30 ml),
nude mudi (30 ml), 1am khod bang Na,SO4 va ¢ trong chan khong. Tinh ché phan cin
bang sic ky trén silicagel (ete diu mo:etyl axetat = 10:1-2:1) dé tao ra 2-((2-
metylthiazol-4-yl)metyl)isoindolin-1,3-dion (3,29 g).

Diéu ché (2-metylthiazol-4-yl)methanamin

0
N NH,

Khudy hén hop cua 2-((2-metylthiazol-4-yl)metyl)isoindolin-1,3-dion (1 g, 3,87
mmol) va hydrazin hydrat (291 mg, 5,81 mmol, 282 ul) trong etanol (10 ml) ¢ nhi¢t do
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20°C trong thoi gian 0,5 gid. Co hdn hop trong chan khéng. Tinh ché phan cin bang
séc ky trén silicagel (diclometan:metanol = tir 0:1 dén 10:1) dé tao ra (2-metylthiazol-

4-yl)methanamin (330 mg).

Diéu ché benzyl (xyanometyl)carbamat

HCI o

HzN\/ —_— ///\NJ\O/\Q
N H

Khudy hdn hop clia 2-aminoaxetonitril hydroclorua (5 g, 54,0 mmol), NaHCOs
(18,16 g, 216 mmol) va dioxan (50 ml) trong H20 (100 ml) & nhiét d6 0°C. Sau d6 bd
sung dung dich cta benzyl carbonocloridat (11,06 g, 64,8 mmol, 9,22 ml) trong toluen
(10 ml) & nhigt do 0°C va khudy & nhiét do 20°C trong thoi gian 12 gio. Rot hdn hop
vao nude (100 ml), va chiét pha nuéc bang etyl axetat (100 ml x 3). Rira cac pha hitu
co két hop bang nuéc mudi (100 ml), 1am kho bang Na,SO4 khan, loc va cd trong chan
khéng. Tinh ché phin cin bing sic ky trén silicagel dé tao ra benzyl
(xyanometyl)carbamat (1,70 g). 'H NMR (cloroform-d 400 Mhz): 7,40-7,31 (m, SH),
5,35-5,13 (m, 3H), 4,16-4,12 (m, 2H).

Diéu ché benzyl ((2H-tetrazol-5-yl)metyl)carbamat

NaN3
©/\
N‘NH

Khudy hén hgp cia benzyl (xyanometyl)carbamat (200 mg, 1,05 mmol), natri
azit (250 mg, 3,85 mmol) kém dibromua (118 mg, 525 pmol) va rugu isopropyl (2 ml)
trong H20 (4 ml) & nhiét d6 100°C trong thoi gian 24 gid. R6t hdn hep vao nude (50
ml), va bd sung KHSOs (trong nuéc) dén khi do pH=2. Chiét pha nuéc bang etyl
axetat (20 ml x 3). Rura cdc pha hitu co két hop bang nudce mubi (10 ml), lam kho bing
NaS0; khan, loc va co trong chan khong. Tinh ché phin cin bang séc ky trén silicagel
(ete diu md/etyl axetat=tr 10/1 dén 3/1) dé tao ra benzyl ((2H-tetrazol-5-
yl)metyl)carbamat (200 mg).

Diéu ché benzyl ((2-metyl-2H -tetrazol-5-yl)metyl)carbamat
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O
©/\OJ\ N /\W N\\N CHsl O)J\ N /\r\}r\N\\IN
N~NH N
B4 sung vao hdn hop cua benzyl ((2H-tetrazol-5-yl)metyl)carbamat (1 g, 4,29
mmol) va K2CO;s (1,19 g, 8,58 mmol) trong DMF (20 ml) CHsI (0,91 g, 6,4 mmol) &
nhiét do 0°C, va khudy hdn hop phan @ng & nhiét do 30°C trong thoi gian 12 gio. Loc
hdn hop va cd dich loc trong chan khong. Tinh ché phan cin bang séc ky trén silicagel
(ete dau mé/etyl axetat =tir 10/1 dén 3/1) @& tao ra benzyl ((2-metyl-2H-tetrazol-5-
yl)metyl)carbamat (400 mg).

Diéu ché (2-metyl-2H-tetrazol-5-yl)methanamin

)J\ N N=N
O N R /
©/\ H/\I\E N'N —_N‘N/)\/NHZ

B4 sung Pd/C(10%, uét) (10 mg) vao dung dich cia benzyl ((2-metyl-2H-
tetrazol-5-yl)metyl)carbamat (250 mg, 1,0 mmol) trong MeOH (10 ml) dudi Na. Khir
khi huyén phti trong chén khéng va suc bang H vai l4n. Khudy hdn hop duéi Ha
(15psi) & nhiét do 25°C trong thoi gian 12 gio. Loc hdn hop va ¢od dich loc dudi chin
khong dé tao ra (2-metyl-2H-tetrazol-5-yl)methanamin (120 meg, thd).

‘Pidu ché m-tolylmethanamin hydroclorua -

0 NH,, HCI

z

Khudy hdn hop 3-metylbenzaldehyt (500 mg, 4,16 mmol, 490,20 pl) trong
NH3/MeOH (7 M, 1 ml) & nhiét d6 80°C trong thoi gian 14 gio. Sau do bd sung
NaBHs (315 mg, 8,32 mmol) va khudy hdn hop phéan tng & nhigt do 20°C trong thoi
gian 1 gi¢. Pha lolng hdn hop bang nuéc (20 ml) va chiét bing etyl axetat (20 ml x 2).
Rira cc 16p hitu co bing nuée (10 ml), nuée mudi (10 ml), 1am khod bang Na>SO4 va
cd trong chan khong. Tinh ché phan cin bang HPLC didu ché dé tao ra m-
tolylmethanamin (370 mg) dudi dang mudi HCL

Diéu ché p-tolylmetanol
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3§

B sung dung dich ctia metyl 4-metylbenzoat (11 g, 73,3 mmol) trong THF
khan (50 ml) vao huyén phti ctia LiAlH4 (5,56 g, 147 mmol) trong THF khan (100 ml),
va khudy hdn hop thu duge & nhiét do 0°C trong thoi gian 1 gio. Lam dung hdn hop
phéan Gng béng cach bd sung H0 (5 ml), bd sung NaOH 15% trong nudce (5 ml) va
H>O (8 ml) & nhiét dd 0°C, 8 g NaxSO4 khan va loc hdn hop phan Gng. Rira banh loc
bing lwong bd sung ctia THF (80 ml x 3). Co céc 16p hitu co két hop dé tao ra p-
tolylmetanol (8,30 g, hi¢u suit 93%). 'H NMR (cloroform-d 400 Mhz) & 7,26 (d, J= 8,0
Hz, 2H), 7,18 (d,J=17,6 Hz, 2H), 4,65 (d,J= 5,2 Hz, 2H), 2,36 (s, 3H).

Diéu ché 1-(bromometyl)-4-metylbenzen

OH Br

B6 sung tribromophosphan (20,2 g, 74,7 mmol) vao dung dich cua p-
tolylmetanol (8,30 g, 68 mmol) trong diclometan (200 ml). Khudy hén hop & nhiét do
0°C trong thoi gian 1 gio. Rot hdn hop phan tng vao H,O (10 ml) va chiét bang
diclometan (25 ml), pha hitu co dugc tach riéng, rira bing nude mudi (10 ml), 1am khod
trén Na,SO4 khan, loc va ¢ dé tao ra 1-(bromometyl)-4-metylbenzen (12,5 g, hi¢u
sut 99%). '"H NMR (cloroform-d 400 Mhz) & 7,29 (d, J= 7,6 Hz, 2H), 7,16 (d, /= 7,6
Hz, 2H), 4,50 (s, 2H), 2,36 (s, 3H).

Didu ché 2-(4-metylbenzyl)isoindolin-1,3-dion

0
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B6 sung kali 1,3-dioxoisoindolin-2-ide (7,51 g, 40,5 mmol) vao dung dich cua
1-(bromometyl)-4-metylbenzen (5 g, 27 mmol) trong DMF (30 ml). Khudy hdn hop &
nhiét d6 100°C trong thoi gian 14 gid. C6 hdn hop phan tng dudi 4p suit giam dé loai
b DMF. Tinh ché phin cin bing sic ky cot (8i0y, ete dau mo:etyl axetat = tr 0 dén
20%) dé tao ra 2-(4-metylbenzyl)isoindolin-1,3-dion (5,50 g, hi¢u suit 81%). 'H NMR
(cloroform-d 400 Mhz) § 7,85 (d,J=3,2 Hz, 2H), 7,84 (d, /= 3,2 Hz, 2H), 7,34 (d, J=7,6
Hz, 2H), 7,13 (d,/= 8,0 Hz, 2H), 4,82 (s, 2H), 2,32 (s, 3H).

Piéu ché p-tolylmethanamin

O
NH,
N

)

| Khudy hén hop cia 2-(4-métylbenzyl)isoindolin-1,3-dion (1 g, 3,8 mmol) va
hydrazin hydrat (752 mg, 15 mmol, 730 pl) trong MeOH (10 ml) & nhiét d 20°C
trong thoi gian 3 gid. C6 hdn hop trong chan khong. Tinh ché phin cin bang sic ky
trén silicagel (diclometan:metanol (v6i amoniac 5% trong nudc) = tir 0:1 dén 5:1) dé

tao ra p-tolylmethanamin (160 mg).
Diéu ché etyl 5-metyl-1,2,4-oxadiazol-3-carboxylat

-OH o

N HoN HCI
\\ﬂ/ov 2 Nw)]\o/\
\</ |

(o] o-N

Bb sung etyl carbonoxyanidat (2,00 g, 20,18 mmol, 1,98 ml, 1,00 duong lugng)
va NaOAc (2,02 g, 24,62 mmol, 1,22 duong lugng) vao dung dich cia hydroxylamin
hydroclorua (1,71 g, 24,6 mmol) trong axit axetic (10 ml) ¢ nhiét do trong phong va
khudy hdn hgp phén (mg trong thoi gian 0,5 gio. Bé sung axetic anhydrua (3,25 ml,
34,7 mmol) vao hdn hgp phan (mg & nhiét do trong phong va khudy hdn hgp phan {mg
trong thoi gian 0,5 gio. Sau do khuéy n6 & nhiét d6 100°C trong thoi gian 12 gid. Lam
lanh hdn hop xubng nhiét do trong phong, va loai bé axit axetic dudi chan khong. B
sung etyl axetaf (25 ml) va nude (5 ml) vao hdn hop phéan tng. Trung hoa dung dich
bang K»COs (trong nudc) dén do pH 7. Chiét pha nuéc bing etyl axetat (5 ml x 3).
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Rira cc pha hitu co két hop bang nude mudi (10 ml), 1am khd bang Na,SO4 khan, loc
va ¢d trong chin khong. Tinh ché phin cin bang HPLC didu ché dé tao ra etyl 5-
metyl-1,2,4-oxadiazol-3-carboxylat (1,40 g).

Diéu ché (5-metyl-1,2,4-oxadiazol-3-yl)metanol

B6 sung NaBHs (290 mg, 7,68 mmol) vao dung dich cla 5-metyl-1,2,4-
oxadiazol-3-carboxylat (400 mg, 2,56 mmol) trong THF (4 ml) va etanol (4 ml) &
nhiét o 0°C. Khudy hén hop phan ing & nhiét d0 0°C trong thoi gian 1 gio. Lam
dimg phan tng bang NH4Cl, va ¢o hén hop dudi chan khong. Tinh ché phin cin bang
sdc ky trén silicagel (ete diu mo:etyl axetat=tir 1/0 dén 1/1) dé tao ra (5-metyl-1,2,4-
oxadiazol-3-yl)metanol (250 mg).

Diéu ché 5-metyl-1,2,4-oxadiazol-3-carbaldehyt
O-N . O-N
”<\NJ\/OH /<\N A _o
Khudy dung dich cta (5-metyl-1,2,4-oxadiazol-3-yl)metanol (250 mg, 2,19
mmol) va Dess-Martin periodinan (1,39 g, 3,29 mmol) trong diclometan (5 ml) ¢ nhiét
do trong phong trong thoi gian 12 gio. Loc hdn hop va c6 dich loc dudi chan khong dé
tao ra 5-metyl-1,2,4-oxadiazol-3-carbaldehyt (300 mg).

Didu ché metyl (tert-butoxycarbonyl)glyxinat

H2N\/U\/ - - X N\)J\/

B& sung NaxCOs (33,77 g, 318,60 mmol) vao dung dich clia metyl glyxinat (20
g, 159,30 mmol) trong dioxan (120 ml) va nudc (80 ml) & nhiét d 0°C, bd sung timg
giot Boc2O (43,9 ml, 191 mmol) & nhi¢t d6 trong phong. Khudy hdn hop & nhiét do
trong phong trong thoi gian 18 gio. CO6 hdn hop, bd sung nuée (200 ml) va chiét hdn
hop bang etyl axetat (100 ml x 3). Rta 16p hitu co bang nudc (50 ml x 2) va nude
mubi (50 ml x 2), lam kho bang NaySOs khan, loc, ¢o dé tao ra metyl (tert-
butoxycarbonyl)glyxinat (30 g) ma dugc dung truc tiép cho cac bude tiép theo.
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Diéu ché tert-butyl (2-hydrazinyl-2-oxoetyl)carbamat

o) “\)OJ\ . o) H\)OL _NH,
oy

Khudy hdn hop ctia metyl (tert-butoxycarbonyl)glyxinat (10 g, 52,9 mmol) va
hydrazin hydrat (4,37 ml, 89,85 mmol) trong metanol (60 ml) va nuéc (15 ml) & nhiét
do trong phong trong thoi gian 48 gio. Co hén hop dé tao ra tert-butyl (2-hydrazinyl-2-
oxoetyl)carbamat (10 g).

Diéu ché tert-butyl ((1,3,4-oxadiazol-2-yl)metyl)carbamat

O H\)O]\ NH @) j\ /k
E 00 G S
B sung axit 4-metylbenzensulfonic (45,5 mg, 0,26 mmol) vao dung dich cua
tert-butyl (2-hydrazinyl-2-oxoetyl)carbamat (5,00 g, 26,4 mmol) trong trimetoxymetan
(50 ml). Khudy hdn hop & nhiét do 80°C trong thoi gian 4 giv. Co hdn hop. Tinh ché
hdn hop thod bing sic ky nhanh bing ete dau mo:etyl axetat = 3:1 dé tao ra tert-butyl
((1,3,4-oxadiazol-2-yl)metyl)carbamat (850 mg).

Pidu ché (1,3,4-oxadiazol-2-yl)methanamin hydrobromua
/Cl)l\ J< O™
@) . NH, HBr
<\N f\{,\l/\ H ° <\N - L‘

Khudy dung dich cta zert-butyl ((1,3,4-oxadiazol-2-yl)metyl)carbamat (450 mg,
2,26 mmol, 1,00 duong luong) trong axit hydrobromic 35% trong axit axetic (5 ml) ¢
nhiét d6 trong phong trong thoi gian 2 gio. Co6 hdn hop dé tao ra (1,3,4-oxadiazol-2-
yl)methanamin hydrobromua (406 mg).

Diéu ché metyl 1,2,4-oxadiazol-3-carboxylat

@)
NH2 o/
O AN OH = N=
0 ON

Bé sung BF3;.Et;0 (0,089 ml, 0,72 mmol) vao dung dich cia etyl 2-amino-2-
(hydroxyimino)axetat (1,90 g, 14,4 mmol) trong trietoxymetan (9,58 ml, 57,5 mmol).
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Gia nhiét hdn hop & nhiét d 90°C trong thoi gian 2 gid. C6 hdn hop va hoa tan phan
cin trong diclometan (30 ml). Rtra 16p hitu co bang HCI 2N (trong nuéc) (20 ml),
NaHCOs; bdo hoa trong nude (20 ml), nuée (20 ml), nude mudi (20 ml) va lam khd

trén NazSOs, loc va co dé tao ra metyl 1,2,4-oxadiazol-3-carboxylat (1,60 g).

Diéu ché (1,2,4-oxadiazol-3-yl)metanol

B4 sung NaBHs (239 mg, 6,33 mmol) vao dung dich dd dugc lam lanh (0°C)
ctia metyl 1,2,4-oxadiazol-3-carboxylat (300 mg, 2,11 mmol) trong etanol (2 ml) va
THF (2 ml). Khudy hdn hop & nhiét do 0°C trong thoi gian 1 gio. B6 sung NH4Cl bdo
hoa trong nude (5 ml), co hdn hop va hoa tan phdn cin trong metanol 10% trong
diclometan (20 ml). Loc hdn hgp va cd. dich loc. Tinh ché phén cin béng séc ky nhanh
trén silicagel (10%~100% etyl axetat trong ete diu mé) dé tao ra (1,2,4-oxadiazol-3-

yl)metanol (40 mg).
Diéu ché 1,2,4-oxadiazol-3-carbaldehyt
OH =0
WA
O\¢N O\¢N

Bd sung Dess-Martin periodinan (254 mg, 0,60 mmol) vao dung dich da dugc
lam lanh (0°C) cua (1,2,4-oxadiazol-3-yl)metanol (40 mg, 0,40 mmol) trong
diclometan (5 ml). Khudy hdn hop & nhiét do trong phong trong thoi gian 1 gio. Loc
hdn hop va ¢o dich lgc dé tao ra 1,2,4-oxadiazol-3-carbaldehyt (39 mg).

Diéu ché etyl (5-metyl-1H-1,2,4-triazol-3-yl)metanol

HO

o
\[\\] N\ _NH
N7/NH 7/

B sung LiAlH4 (245 mg, 6,45 mmol) vao hdén hop cua etyl 5-metyl-1H-1,2,4-
triazol-3-carboxylat (200 mg, 1,29 mmol) trong THF (5 ml) & nhiét do 0°C dudi No.
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Khudy hdn hop & nhiét do 30°C trong thoi gian 1 gid. Loc hdn hop va rira bing
metanol, cd trong chan khong dé tao ra (5-metyl-1H-1,2,4-triazol-3-yl)metanol (350
mg).

Diéu ché 5 -metyl-1H-1,2,4-triazol-3-carbaldehyt

HO O:>\

=N 5 =N
N7\/NH N7\/NH

B& sung Dess-Martin periodinan (2,62 g, 6,19 mmol) vao hdn hop cua (5-
metyl-1H-1,2,4-triazol-3-yl)metanol (3 50 mg, 3,09 mmol) trong diclometan (10 ml) va
axetonitril (10 ml). Khudy hon hop & nhiét do 30°C trong thoi gian 14 gid. Loc hdn
hop va rira bing ete ddu mé va etyl axetat va cd trong chén khong dé tao ra 5-metyl-

1H-1,2,4-triazol-3-carbaldehyt (90 mg).

" Piéu ché 4-bromo-6-clo-2-metylpyridin-3-amin

Cl

B& sung timg giot brom (13,5 g, 84 mmol) vao dung dich dugc lam lanh bang
nudc da cia 6-clo-2-metylpyridin-3-amin (12 g, 84 mmol) va AcOH (5,1 g, 84 mmol)
trong MeOH (198 g, 250 ml). Khudy dung dich thu dugc ¢ nhiét do bé nuéc d4 qua
dém sau d6 c6 no dudi chan khong. Hoa tan phén cin thu dugc trong EtOAc va tiép d6
rira bang dung dich NaHCOj3 bdo hoa trong nuéc, dung dich trong nudc cua NaxS>03
10%, nuée mudi va 1am kho (Na;SO4). Loai bo dung méi dudi chan khong va tinh ché
nguyén li€u tho thu dugc bang sic ky nhanh dé tao ra 4-bromo-6-clo-2-metylpyridin-
3-amin (12,6 g).'"H NMR (500 Mhz, Cloroform-d) & 7,30 (s, 'H), 4,04 (brs, 2H), 2,46
s,3H). |

Piéu ché 7-bromo-5-clo-1H-pyrazolo[4,3-b]pyridin

Br
N NH,
| | N
Cl N
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Bé sung timg giot isopentyl nitrit (3,97g, 33,9 mmol) vao huyén pht duogc lam
lanh bang nudc d4 cua 4-bromo-6-clo-2-metylpyridin-3-amin (5 g, 22,6 mmol), KOAc
(4,43 g, 45,2 mmol) va AcOH (44,1 g, 734 mmol) trong toluen (125 ml) dudi khi tro.
Lip bd ngung tu hdi lvu va gia nhiét hdn hgp phan ing & nhiét d6 30°C trong 4 gio,
sau d6 loai bo hdu hét dung mdi dudi chan khong. Hoa tan phan cin thu dugc trong
etyl axetat va rira cAn than bang dung dich NaHCO3 bdo hoa trong nude dam bao ring
dat duoc d6 pH 8-9. Rira 16p hitu co bang nudc mubi, lam khd (NazSO4) va cd thanh
nguyén liéu thd ma dugc tinh ché bing sic ky nhanh (Si02) dé thu duge 7-bromo-5-
clo-1H-pyrazolo[4,3-b]pyridin (2,3 g, hiéu suét 44%). "TH NMR (500 Mhz, Cloroform-
d) 510,61 (brs, 'H), 8,35 (s, 'H), 7,60 (s, 'H)

Diéu ché 7-bromo-5-clo-1-(oxetan-3-yl)-1H-pyrazolo[4,3-b]pyridin

Br O
H
| AN Br S)
N p
P N,
Cl N I , N
cI” N

B6 sung ting giot diisopropyl azodicarboxylat (979 mg, 4,84 mmol) vao dung
dich du:c_rc' lam lanh bang nuéc d4 ctia 7-bromo-5-clo-1H-pyrazolo[4,3-b]pyridin (250
mg, 1,08 mmol), triphenylphosphi'n‘(l,27 g, 4,84 mmol) va oxetan-3-ol (319 mg, 4,30
mmol) trong THF (10 ml) dudi khi tro. D& cho b nudc d4 4m 1én nhiét do trong
phong va tiép tuc khudy & nhiét do trong phong qua dém. Loai bo hiu hét dung mai
du6i chan khong va tinh ché nguyén liéu thd thu duoc bang sic ky nhanh tao ra 7-
bromo-5-clo-1-(oxetan-3-yl)-1H-pyrazolo[4,3-b]pyridin (130 mg, hi¢u suit 38%).'H
NMR (Cloroform-d, 500 Mhz) § 8,31 (s, 'H), 7,56 (s, 'H), 6,48 (p, J = 6,9 Hz, H),
5,35 (t, J= 6,5 Hz, 2H), 5,11 (t, J= 7,1 Hz, 2H).

Didu ché 3-(1,3-dioxolan-2-yl)pyridin

HO
Q OH 0/73

NN NN

Bb sung axit toluen-4-sulfonic (1,93 g, 11 mmol) vao dung dich cua

nicotinaldehyt (1 g, 9,34 mmol) trong toluen (20 ml) va khudy & nhiét @ 120°C trong
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thoi gian 0,5 gio. B sung etan-1,2-diol (637 mg, 10 mmol) va khudy dung dich thu
duoc & nhiét @6 120°C trong thoi gian 15 gio. Lam dirng dung dich biang NaHCO3 bio
hoa trong nudce (60 ml) va chiét pha nu6c bang DCM (30 ml x 3). Rira cac pha hitu co
két hop bing nudc mudi, 1am kho bang Na»SO4, loc va cd trong chan khong. Tinh ché
phén cin bang sic ky trén silicagel (ete diu mo:etyl axetat = tir 10:1 dén 1:1) dé tao ra
3-(1,3-dioxolan-2-yl)pyridin (1,30 g, hi€u sudt 92%). 'H NMR (Cloroform-d, 400
Mhz) 68,70 (d, J =2,0Hz, 'H), 8,61-8,60 (m, 'H), 7,79-7,77 (m, H), 7,32-7,29 (m,
H), 5,84 (s, 'H), 4,12-4,01 (m, 4H).

biéu ché 5-(1,3-dioxolan-2-yl)-1-metylpyridin-2(1H)-on

O/E 0/7)
_— ——

N/ \ —N /

O

B4 sung tir tir timg giot dimetyl sulfat (1 g, 7,9 mmol) vao 3-(1,3-dioxolan-2-
yl)pyridin (1,20 g, 7,94 mmol) va khudy & nhiét do 100°C trong thoi gian 1 gid. Hoa
tan dung dich thu dugc trong H>O (4 ml) va bd sung dung dich trong nudc cia
K3[Fe(CN)s] (6,27 g) trong H2O (24 ml) c6 khudy va 1am lanh. B sung tir tir KOH
(3,56 g), gift nhiét do & 5°C. Sau khi bd sung DCM (12 ml), khudy dung dich & nhiét
do 20°C trong thoi gian 0,5 gid, trude khi bd sung céac phan bd sung ctia K3[Fe(CN)sq]
(3,1 g) trong H20O (11 ml) va KOH (1,8 g) ¢ nhiét d6 20°C va khudy & nhiét ¢ 20°C
trong thoi gian 12 gio. Chiét pha nudc bing etyl axetat (30 ml x 3). Rira cac pha hitu
co két hop bang nudc mudi, 1am kho bing Na>SOs, loc va cd trong chan khong. Tinh
ché phdn cin biang HPLC didu ché dé tao ra 5-(1,3-dioxolan-2-yl)-1-metylpyridin-
2(1H)-on (250 mg).

Diéu ché 1-metyl-6-oxo-1,6-dihydropyridin-3-carbaldehyt

o) 0
0 3

Khudy dung dich cua 5-(1,3-dioxolan-2-yl)-1-metylpyridin-2(1H)-on (250 mg,
1,38 mmol) trong HCI 3% trong nuéce (5 ml) & nhigt do 100°C trong thoi gian 3 gio.
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Chiét dung dich bang DCM (10 ml x 3). Rira cac pha hitu co két hop bang nuéce mudi,
lam kho bing Na;SOs, loc va ¢b trong chén khong dé tao ra 1-metyl-6-oxo-1,6-

dihydropyridin-3-carbaldehyt (150 mg).

Diéu ché 6-(diflometyl)nicotinaldehyt

Br -0
/| /|
N N s
F™ °F F7OF

B4 sung ting giot phitc hop isopropylmagie clorua-lithi clorua (1,3 M, 2,96 ml)
vao dung dich ctia 5-bromo-2-(diflometyl)pyridin (400 mg, 1,92 mmol) trong THF (2
ml) & nhiét do 0°C. DPé phan tmg c6 khudy & nhiét do trong phong trong thoi gian 2
gio, sau do bd sung DMF (703 mg, 9,62 mmol) & nhi¢t 4o 0°C va khudy phan tng
trong 12 gid nita & nhiét do trong phong. Lam dung phan Gng bang HCI 2M (trong
nudc) va bazo hoa biang NaOH 1M (trong nudc) dén khi d6 pH=7. L6p hitu co duge
tach riéng va 16p nudc duge chiét bang diclometan. Lam kho céc 16p hitu co két hop
trén Na;SO4 va ¢d. Tinh ché phén cin bang sic ky cdt (SiO2, ete dau mo/etyl axetat=tir
1/0 dén 10:1) dé tao ra 6-(diflometyl)nicotinaldehyt (130 mg).

Diéu ché metyl 5-metoxypyrazin-2-carboxylat

HO._O _0._0

Z \ ; N

N% Nﬁ)

N O
B4 sung SOCI (927 mg, 7,79 mmol) vao dung dich cia axit 5-metoxypyrazin-
2-carboxylic (1 g, 6,49 mmol) trong MeOH (20 ml) & nhiét d6 15°C. Hbi luu hdn hop
& nhiét @6 60°C trong thoi gian 2 gio d8 tao ra dung dich mau nau. C6 hdn hop phan
tng dudi ap suét giam dé tao ra phan cin. Pha loang phan cin bang diclometan (20 ml)
va diéu chinh d6 pH vé 8 bang NaHCOs (trong nudc, 50 ml). Chiét hdn hop bing
diclometan (100 ml x 3). Rira céc 16p hitu co két hop bang nudce mudi (100 ml), 1am
khé trén NaxSO4 khan, 1oc va cd dudi ap sudt giam dé tao ra metyl 5-metoxypyrazin-2-

carboxylat (1,02 g).
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Diéu ché (5-metoxypyrazin-2-yl)metanol

B sung NaBHs (225 mg, 5,95 mmol) vao dung dich cua metyl 5-
metoxypyrazin-2-carboxylat (200 mg, 1,19 mmol) trong THF (0,1 ml) va MeOH (4
ml). Khudy hdn hop & nhiét o 15°C trong thoi gian 16 gio. Lam dung hén hop bing
nuGe (5 ml), sau d6 pha loang bang luong nudc nita (15 ml), chiét bang etyl axetat (2 x
25 ml) sau d6 1a 2-propanol trong diclometan 20 phén trim (25 ml). Lam kho dich
chiét hitu co két hop trén NaSO4 khan, loc va cb dé tao ra (5-metoxypyrazin-2-

yl)metanol (122 mg).

Didu ché 5-metoxypyrazin-2-carbaldehyt

B4 sung MnO; (714 mg, 8,21 mmol) vao dung dich clia (5-metoxypyrazin-2-
yl)metanol (115 mg, 0,82 mmol) trong diclometan (3 ml) & nhiét d6 15°C. Hdi luu hdn
hop phan Gng & nhiét o 50°C trong thoi gian 18 gio. Lam ngudi hdn hop phéan tng
xubng 20°C, loc qua xelit va rira bang diclometan (100 ml). C6 dich loc dé tao ra 5-

metoxypyrazin-2-carbaldehyt (45 mg).

Diéu ché 4-etyloxazolidin-2-on

0]
NH, )X\NH

HO/\)\ i O\/S

B sung EtsN (1,14 g, 11,2 mmol) vao dung dich cta 2-aminobutan-1-ol (1 g,
11,2 mmol), carbonyl diimidazol (2,18 g, 13,5 mmol) trong THF (3 ml) dudi khi

argon. Khudy phéan tmg & nhiét d trong phong trong thoi gian 12 gid. C6 hdn hop va
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tinh ché phan cin bing sic ky cot (SiO», ete diu mo : etyl axetat=tlr 10:1 dén 5:1) dé
tao ra 4-etyloxazolidin-2-on (800 mg).

Diéu ché 5-bromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
carbaldehyt '

Bre N 1)iPrMgCILICl Br_ _N
BB 2) DMF |

/)

Bé sung timg giot dung dich cua i-PrMgCI-LiCl (1,3 M, 3,6 ml) trong THF vao
hdn hop ctia 5,7-dibromo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin (1,3 g, 3,9
mmol) trong THF (25 ml) & nhiét do 0°C. Khudy hdn hop & nhiét d trong phong
trong thoi gian 30 phuat. Sau d6 1am lanh hdn hop xudng 0°C va bd sung DMF (1,4 g,
19,5 mmol, 1,5 ml) va khudy hdn hop thu dugc ¢ nhiét do trong phong trong thoi gian
2,5 gio nira. B sung NH4Cl (trong nude 2 ml) dé 1am dimg phan ng, sau d6 bd sung
nuéc (20 ml) va chiét hdn hop bing etyl axetat (20 ml x 3). Rira 16p hitu co két hop
bing nuéc mubi (10 ml), 1am khd trén Na>SOs va ¢b. Tinh ché hdn hop thé bang sic
ky nhanh bing ete dau mé:etyl axetat = 30:1 ~20:1 dé tao ra 5-bromo-1-isopropyl-3-
metyl-1H-pyrazolo[4,3-b]pyridin -7-carbaldehyt (800 mg).

DPidu ché  N-((5-bromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-

CL

1) Ti(OEt)
NaBH4 /

N

yDmetyl)-5-metoxypyridin-3-amin

l

O/

Bd sung vao dung dich cta 5-bromo-1-isopropyl-3-metyl-pyrazolo[4,3-
b]pyridin-7-carbaldehyt (50 mg, 0,18 mmol) trong dioxan (3 ml) Ti(i-PrO)s (101 mg,
0,35 mmol) va 5-metoxypyridin-3-amin (44 mg, 0,35 mmol). Khudy hén hop & nhiét
dd 80°C trong thoi gian 14 gio. Sau khi hdn hop phén tng ngudi xubng nhiét do trong
phong, bd sung EtOH (3 ml) sau d6 1a bd sung NaBH4 (35 mg, 0,9 mmol). Khudy hén
hop & nhiét @ trong phong trong thoi gian 15 phut. B sung nuée (0,5 ml) dé l1am
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ding phan mg & nhiét do 0°C. Va khudy hdn hop thu duge & nhiét do trong phong
trong thoi gian 10 phut, sau do loc va rira phén c3n bang etyl axetat (30 ml x 3). Lam
kho cac 16p hitu co két hop va co. San pham thd N-[(5-bromo-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-yl)metyl]- 5-metoxy-pyridin-3-amin (69 mg) dugc st dung

cho buée tiép theo ma khong can tinh ché thém.

Br /N {
| N
XN
'l
N“ "N
N—/
/

N-((5-bromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-yl)metyl)-1-
metyl-1H-1,2,4-triazol-3-amin dugc didu ché theo cach twong tu t 5-bromo-1-
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-carbaldehyt. va 1-metyl-1,2,4-triazol-3-

amin.

Didu ché 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-carbaldehyt

HO~ = lN
Br A N
N Pd(dppf)Cl,,Cs,CO5

Khudy hdn hop ctia 5-bromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
carbaldehyt (0,56 g, 1,98 mmol), axit (2-etoxy-3-pyridyl)boronic (497 mg, 2,98
mmol), Pd(dppf)Cl2 (145 mg, 0,2 mmol), Cs2CO3 (1',94 g, 5,95 mmol) trong dioxan (8
ml), nu6e (2 ml) & nhiét d§ 100°C trong thoi gian 2 gio. C6 hdn hop nay dudi ap suét
giam. Chiét phan cin bing etyl axetat (30 ml x 2). Rira cac 16p hitu co két hop bing
nude mudi (20 ml), 1am khd trén Na2SOs, loc va cb dudi ap sudt giam dé tao ra phén
cin. Tinh ché phan cin bing sic ky cot (SiOz, ete dau mo/etyl axetat = tir 10:1 dén
3:1) dé tao ra 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-rnety1-1H-pyrazolo[4,3-b]pyridin—
7-carbaldehyt (0,55 g).
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Diéu ché 5-(2-etoxypyridin-3-yl)-7-etynyl-1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin

Khudy hdn hop cua 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-carbaldehyt (0,55 g, 1,70  mmol), | 1-diazo-1-
dimetoxyphosphoryl-propan-2-on (423 mg, 2,20 mmol) va Cs2COs (1,66 g, 5,09
mmol) trong MeOH (7 ml) & nhiét d6 trong phong trong thoi gian 2 gio. Co hdn hop
dudi 4p suét giam va chiét bing DCM (20 ml x 2). Rira cac 16p hitu co két hop bang
nude mudi (20 ml), 1am khd trén NaxSOs, loc va co dudi 4p suét giam dé tao ra chat
tho. 5-(2-etoxypyridin-3-yl)-7-etynyl-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin
0,5 g).

Didu ché tert-butyl ((6-clopyrazin-2-yl)metyl)carbamat.

CN NHBoc
N)\l —— N%
Cl)\/N CI/K/N

B4 sung 6-clopyrazin-2-carbonitril (1,00 g, 7,17 mmol,) va fert-butoxycarbonyl
tert-butyl cacbonat (1,72 g, 7,88 mmol) vao huyén phti ctia Raney-Ni (307 mg, 3,59
mmol,) trong EtOH (20 ml), sau d6 khudy hdn hop phan tng & nhiét do trong phong
dudi Ha (45psi) trong thoi gian 16 gio. Loc hdn hop phan tng qua xelit va cd dich loc
du6i 4p sudt giam dé tao ra phén can. Tinh ché phin cin bing sic ky silicagel nhanh
(ria giai bang gradien 0~10% etyl axetat/ete diu mo) dé tao ra tert-butyl N-[(6-
clopyrazin-2-yl)metyl]carbamat (1,05 g).

Diéu ché fert-butyl ((6-metoxypyrazin-2-yl)metyl)carbamat.

NHBoc

NHBoc J;

N/
L
N g ?)\/N
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B sung natri metoxit (443 mg, 8,21 mmol) vao dung dich dugc lam lanh béng
nuéc da cta fert-butyl N-[(6-clopyrazin-2-yl)metyl]carbamat (500 mg, 2,05 mmol,)
trong MeOH (10 ml), sau d6 khudy hdn hop phan Gng & nhiét d§ trong phong trong
thoi gian 16 gid. Co hdn hop phan tng dudi ap suit giam. Pha lodng phan can bing
nudc (100 ml) va chiét bang etyl axetat (100 ml x 3). Rra céc 16p hiru co két hop bang
NH,4ClI béo hoa trong nuée (100 ml x 2), lam kho trén Na2SO4 khan, loc va ¢6 dudi ap
sudt giam dé tao ra phén cin. Tinh ché phén cin bing sdc ky silicagel nhanh (rGra giai
bang 0~16% etyl axetat/ete didu mo) dé tao ra tert-butyl N-[(6-metoxypyrazin-2-
yl)metyl]carbamat (300 mg).

Diéu ché (6-metoxypyrazin-2-yl)methanamin hydroclorua.

NHBoc NH,
HCI

O&/N OJ\/N
|

Khudy dung dich ctia terz-butyl N-[(6-metoxypyrazin-2-yl)metyl]carbamat (350
mg, 1,46 mmol) trong HCl/dioxan 4N (10 ml) & nhiét do trong phong trong thoi gian 2
gid. C6 hdn hgp phan tmg dudi ap suét dé tao ra (6-metoxypyrazin-2-yl)methanamin

hydroclorua. San pham thd dugc dung truc tiép ma khong can tinh ché thém.

Céc hop chit sau day duge diéu ché theo cach twong tu:

)
H—ClI
H
N SN2

(3-metoxypyrazin-2-yl)methanamin hydroclorua

Diéu ché (4-metoxy-3-pyridyl)methanamin

N

I NH,
/O = | — /O 7

N x |N

B6 sung Raney-Ni (30 mg, 10%) vao dung dich cua 4-metoxypyridin-3-
carbonitril (200 mg, 1,49 mmol), amoniac 25% trong nuéc (0,23 ml) va MeOH (5 ml),
khu4y hdn hop phan ung & nhiét do trong phong trong thoi gian 4 gid dudi khi Hz (45
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psi). Loc hdon hgp phén tng @8 loai bd cht xtc tac va rira banh loc bang MeOH (10 ml
x 3), ¢6 dich loc du6i chan khong dé tao ra san phdm thd (4-metoxy-3-

pyridyl)methanamin (150 mg).

Piéu ché 6-metylheptyl 3-((5-bromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-

g Br: N\ A

| N

S L )
s )~

/(G

| Khuay dung dlCh cia 5,7- dlbromo 1-isopropyl-3- metyl 1H-pyrazolo[4 3-

b]pyridin-7-yl)thio)propanoat

b]pyrldln (150 mg, O, 45 mmol) 6- metylheptyl 3-mercaptopropanoat (124 mg, 0,57
mmol), DIPEA (116 mg, 157 ul, 0,90 mmol) trong NMP (2 ml) & nhi¢t d0 trong phong
duéi khi tro trong 15 phut sau d6 cho n6 vao tron.g' bé diu & nhiét do 50 °C va khudy
qua dém. N6 dugc phan chia giita nu6e (25 ml) va dung dich cua pentan:etyl axetat
(1:1) (50 ml). Chiét 16p nu6c bing pentan:etyl axetat méi (1:1) (20 ml). Lam kho céc
16p hitu co két hop (Na>SOs) va ¢b. Tinh ché nguyén liéu thd bing sic ky nhanh véi
heptan:etyl axetat tir 1:0 dén 0:1 dé tao ra 6-metylheptyl 3-((5-bromo-1-isopropyl-3-
metyl-1H-pyrazolo[4,3-b]pyridin-7-yl)thio)propanoat (194mg).

Diéu ché 6-metylheptyl 3-((5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-yl)thio)propanoat

L

Br N (0] (@]

B B
AN
A
=

s )~

~
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Khtt khi huyén phu cua 6-metylheptyl 3-((5-bromo-1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-yl)thio)propanoat (194 mg, 0,41 mmol), 2-etoxy-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (123 mg, 0,50 mmol), PdClx(dppf)-CH2Cl
(84 mg, 0,10 mmol), K2CO3 (85 mg, 0,62 mmol) trong 1,4-dioxan (5,5 ml) va nude
(0,3 ml) bang céach tao bot khi nito trong 3 phut va sau d6 khudy & nhiét o 105 °C
trong 4 gio. Loai bd hau hét dung moi dudi chan khong. L4y phan cin thu dugc ra
trong etyl axetat (25 ml) va loc qua miéng Xelit ngin ma duogc stic rira bang etyl axetat
(10 ml x 2). Riza dich loc két hop bing nuéc mubi (20 ml), 1am kho (Na2SO4) va cd.
Tinh ché nguyén liéu thd bang sic ky nhanh véi heptan:etyl axetat tir 1:0 dén 0:1 dé
tao ra 6-metylheptyl 3-((5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-yl)thio)propanoat (128mg).

Diu ché etyl 5-(hydroxymetyl)isoxazol-3-carboxylat

O

HO o-N

B4 sung DABCO (1,0 g, 8,92 mmol) vao dung dich ctia prop-2-yn-1-ol (500
mg, 0,52 ml, 8,92 mmol) va etyl 2-nitroaxetat (2,26 g, 1,88 ml, 16,95 mmol) trong
EtOH (15 ml). Khudy hdn hop & 80 °C trong thoi gian 72 gio duéi su chiéu xa vi séng.
C6 hdn hgp va tinh ché truc tiép bing sic ky nhanh v6i heptan:etyl axetat = tir 1:0 dén
0:1 dé tao ra etyl 5-(hydroxymetyl)isoxazol-3-carboxylat (400 mg).

Piéu ché etyl 5-(flometyl)isoxazol-3-carboxylat

o
/Wko/\_——-» /‘WLO/\
F N

HO  o-N o-

B& sung dietylamino luu huynh triflorua (70,6 mg, 0,06 ml, 0,44 mmol) vao
dung dich cua etyl 5-(hydroxymetyl)isoxazol-3-carboxylat (50,0 mg, 0,29 mmol) trong
DCM (2 ml). Khudy hdn hop & 40 °C trong thoi gian 1 gio. B sung nuée (3 ml) va
chiét hdn hop bing etyl axetat (5 ml x 3). Rira cac 16p hitu co két hop bang nuéc mubi
(5 ml), lam kho trén NaxSOs va c0. Tinh ché hdn hop thé bing sic ky nhanh véi
heptan:etyl axetat = tir 1:0 dén 0:1 dé tao ra etyl 5-(flometyl)isoxazol-3-carboxylat
(41,0 mg).
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Diéu ché (5-(flometyl)isoxazol-3-yl)metanol

/_{/\”)Lo/\ . /WOH
o) F -N

o

B6 sung lithi nhdm hydrua (0,43 ml, 0,43 mmol, 1 M trong THF) vao dung dich
cta etyl 5-(flometyl)isoxazol-3-carboxylat (50,0 mg, 0,29 mmol) trong THF (4 ml) &
nhiét d6 0 °C. Khudy hdn hop & 0 °C trong thoi gian 1 gio. B6 sung dung dich nira bio
hoa cua natri kali tartarat (5 ml) va khudy manh hdn hop trong thoi gian 30 phut. Sau
d6 chiét hdn hop bang etyl axetat (10 ml x 3). Rta cac 16p hitu co két hop bang nudc
mubi (10 ml), lam khé trén Na>SO4 v ¢b. Tinh ché hdn hop thd bang sic ky nhanh véi
heptan:etyl axetat = tir 1:0 dén 0:1 dé tao ra (5-(flometyl)isoxazol-3-yl)metanol (29,0
mg).

Diéu ché 3-(bromometyl)-5-(flometyl)isoxazol

B6 sung triphenylphosphin (68 mg, 0,26 mmol), 2,6-lutidin (13,9 mg, 0,015 ml,
0,13 mmol) va CBr4 (86 mg, 0,26 mmo‘l) vao dung dich cta (5-(flometyl)isoxazol-3-
yl)métanol (17,0 mg 0,13 mmol) trQﬁg MéCN (2 ml). Khudy hdn hop phan 1'Ing & ﬁhiét
do trong phong trong 1 gio. Co hdn hop tinh ché truc tiép bang séc ky nhanh véi
heptan:etyl axetat = tir 1:0 dén 0:1 dé tao ra 3-(bromometyl)-5-(flometyl)isoxazol (12
mg).

 Diéu ché etyl 5-(bromometyl)isoxazol-3-carboxylat

o 0

/\(/\N)L o — M ™
HO  ©o-N B o-N

Bb sung triphenylphosphin (153 mg, 0,58 rrimol), 2,6-lutidin (31,3 mg, 0,034
ml, 0,29 mmol) va CBrs (194 mg, 0,58 mmol) vao dung dich cua etyl 5-
(hydroxymetyl)isoxazol-3-carboxylat (50 mg, 0,29 mmol) trong MeCN (2 ml). Khuiy
hdn hop phan g & nhiét dd trong phong trong thoi gian 1,5 gio. Co hdn hop va tinh
ché truc tiép bing sic ky nhanh véi heptan:etyl axetat = tir 1:0 dén 0:1 détao ra etyl 5-

(bromometyl)isoxazol-3-carboxylat (68 mg).
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Diéu ché (5-(bromometyl)isoxazol-3-yl)metanol

ﬁ(\# oS - L oH
Br -N

Br o-N o)

Bb sung diisopropyl nhdm hydrua (0,12 ml, 0,12 mmol, 1 M trong THF) vao
dung dich ctia etyl 5-(bromometyl)isoxazol-3-carboxylat (26 mg, 0,11 mmol) trong
THF (1 ml) & nhiét 4o 0°C. Khudy hdn hop & nhiét do 0 °C trong thoi gian 2 gio. B6
sung 0,12 mmol nita cua dung dich diisopropyl nhom hydrua va khudy hén hop trong
hang gi¢ nita. B6 sung 3 giot HCI 4M (trong nuéc) sau d6 14 dung dich nira bdo hoa
clia natri kali tartarat (5 ml). Khudy manh hdn hop trong thoi gian 30 phit. Sau d6
chiét hdn hop bang etyl axetat (10 ml x 3). Rira cac 16p hitu co két hop bang nudc
mubi (10 ml), lam kho trén Na;SO4 va cd dé tao ra (5-(bromometyl)isoxazol-3-

yl)metanol (21,3 mg, 0,11 mmol).

Diéu ché 5-(bromometyl)-3-(flometyl)isoxazol

/*(/YOH——’B/‘(Y\

) F
Br o-N r o-N

B sung dietylamino luu huynh triflorua (70,6 mg, 0,06 ml, 0,44 mmol) vao
dung dich cta (5-(bromometyl)isoxazol-3-yl)metanol trong DCM (1 ml). Khudy hdn
hop & 40 °C trong thoi gian 1 gio. B sung nuéc (3 ml) va chiét hdn hop bang etyl
axetat (5 ml x 3). Rta céc 16p hitu co két hop bang nudc mubi (5 ml), 1dam kho trén
Na;SOs va ¢d. Tinh ché hdn hop thd bang séc ky nhanh véi heptan:etyl axetat = tir 1:0
dén 0:1 dé tao ra 5-(bromometyl)-3-(flometyl)isoxazol (7,0 mg, 0,04 mmol).

Diéu ché metyl 1-(diflometyl)-1H-pyrazol-4-carboxylat

0 O
~
HO O
N N
- -
F F

Bé sung (diazometyl)trimetylsilan (0,62 ml, 1,23 mmol, 2 M trong hexan) vao
dung dich ctia axit 1-(diflometyl)-1H-pyrazol-4-carboxylic (100 mg, 0,62 mmol) trong
DCM (4 ml). Khudy hdn hop & nhiét do trong phong trong 2 gio. Bd sung axit axetic
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(0,2 ml) va lam ddng bay hoi hdn hop véi toluen (2 x 20 ml) dé tao ra metyl 1-
(diflometyl)-1H-pyrazol-4-carboxylat (99,0 mg, 0,56 mmol).

Pidu ché (1-(diflometyl)-1H-pyrazol-4-yl)metanol

~
(0) HO
N N
- e
F F
B6 sung lithi nhém hydrua (1,0 ml, 1,0 mmol, 1 M trong THF) vao dung dich
ctia metyl 1-(diflometyl)-1H-pyrazol-4-carboxylat (120 mg, 0,68 mmol) trong THF (4
ml) & nhiét d§ 0°C. Khudy hdn hop & 0 °C trong thoi gian 1 gid. Bé sung dung dich
nira bio hoa ciia natri kali tartarat (5 ml) va khudy manh hdn hop trong thoi gian 30
phut. Sau d6 chiét hdn hop bang etyl axetat (10 ml x 3). Rira céc 16p hitu co két hop
bing nudc mubi (10 ml), lam kho trén NaxSOs va cb. Tinh ché hdn hop tho bang sic
ky nhanh véi heptan:etyl axetat = tir 1:0 dén 0:1 dé tao ra (1-(diflometyl)-1H-pyrazol-
4-yl)metanol (101 mg, 0,68 mmol).

Diéu ché 4-(bromometyl)-1-(diflometyl)-1H-pyrazol

HO Br
o T
N N
)—~F )~F
F F
Bb sung triphenylphosphin (106 mg, 0,41 mmol), 2,6-lutidin (21,7 mg, 23,6 ul,
0,20 mmol) va CBrs (134 mg, 0,41 mmol) vao dung dich cua (1-(diflometyl)-1H-
pyrazol-4-yl)metanol (30 mg, 0,20 mmol) trong MeCN (1,5 ml). Khudy hén hgp phan
g & nhiét do trong phong trong 1 gio. Co hdn hop va tinh ché truc tiép bang sic ky
nhanh véi heptan:etyl axetat = tir 1:0 dén 0:1 dé tao ra 4-(bromometyl)-1-(diflometyl)-
1H-pyrazol (29 mg).
Didu ché N-((1-(diflometyl)-1H-pyrazol-4-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b] pyridin-7-amin
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Bé sung 5-(2-etoxypyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin (20,5 mg, 0,05 mmol) vao huyén pht cia NaH (3,79
mg, 0,095 mmol, 60% khdi lugng/khdi lugng) trong THF (1 ml) ¢ nhigt d6 0 °C.
Khudy hdn hgp & 0 °C trong thoi gian 15 phit truée khi bd sung 4-(bromometyl)-1-
(diflometyl)-1H-pyrazol (10 mg, 0,05 mmol) trong THF (1 ml). DPé hdn hop phan tng
tir tir dat dén nhiét do trong phong va khudy trong thoi gian 2 gio. B6 sung nudc (3 ml)
va chiét hdn hop bing etyl axetat (5 ml x 5). Rira cac 16p hiru co két hop bang nudc
mubi (10 ml), 1am khé trén NazSOs va ¢d. Tinh ché hdn hop thd bang séc ky nhanh véi
heptan:etyl axetat = tur 1:0 dén 0:1 dé tao ra N-((1-(diflometyl)-1H-pyrazol-4-
yDmetyl)-5-(2-etoxypyridin-3-yl)- 1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin (23 mg, 0,04 mmol).

Céc vi du sau day dugc diéu ché theo cach tuong tu:

5-(2-etoxypyridin-3-yl)-N-((5-(flometyl)isoxazol-3-yl)metyl)-1-isopropyl-N-(4-
metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

N I o
™ N
| - | N
O NS N’
\©\/N )\
z
N\O )
F

DPugc didu ché tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-
metyl-1H-pyrazolo[4,3-b]pyridin-7-amin va 3-(bromometyl)-5-(flometyl)isoxazol.

5-(2-etoxypyridin-3-yl)-N-((3-(flometyl)isoxazol-5-yl)metyl)- 1-isopropyl-N-(4-
metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
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Duoc diéu ché tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-
metyl-1H-pyrazolo[4,3-b]pyridin-7-amin va 5-(bromometyl)-3-(flometyl)isoxazol.

Didu ché axit (2-oxo-1,2-dihydropyridin-3-yl)boronic

o
= B. =
| \oz O/ |
HN Br —  » HN B,OH
0 TMEDA, n-BuLi 0 (5H

B6 sung timg giot TMEDA (tetrametyletylendiamin) (6,6 g, 57 mmol) vao dung
dich cta 3-bromopyridin-2(1H)-on (3,3 g, 19 mmol) trong THF (200 ml) dugc lam
lanh xudng -78°C, trong thoi gian 15 phat sau d6 la bd sung n-BuLi (trong hexan, 2,5
M, 23 ml). Khudy hén hop thu dugc trong thoi gian 15 phut & nhi¢t do -78°C va sau
d6 @8 4m 1én nhiét do trong phong. Lam lanh hén hop phéan Gng xubng 0°C, va bd
sung timg giot trimetyl borat (3,9 g, 38 mmol) trong thoi gian 30 phut. Sau khi hoan
thanh viéc bd sung, dé hdn hop phan tmg 4m lén nhiét do trong phong va khudy trong
thoi gian 15 gio. Sau d6 lam lanh hdn hop xudng 0°C va bd sung lwong nhé nuée da
sau d6 1a HCI (trong nuéc 100 ml, 2M). Loai bé THF dudi ap suit giam, va rira dung
dich trong nudc hai lan bing diclometan (50 ml x 2). B6 sung tir tir NaOH ddc trong
nuée dén khi dat dén do pH=5 va chit két ta tao thanh. Lam lanh hdn hop xubng 0°C
va khudy trong thoi gian 10 phat. Thu gom chit rdn bing cach loc, rira bing nudc
lanh, va lam khé dudi chan khong dé tao ra axit (2-oxo-1,2-dihydropyridin-3-

yl)boronic.

Didu ché 2-(triflometyl)pyridin-3-carbonitril.
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F Br Pd(PPh3),
F NMP A
F7N\F -

B6 sung Zn(CN): (572 mg, 4,87 mmol,) va Pd(PPhs)4 (1 g, 0,885 mmol) vao 3-
bromo-2-(triflometyl)pyridin (1 g, 4,42 mmol) trong NMP (10 ml), sau d6 khudy hdn
hop phén tng & nhiét 4o 140°C trong thoi gian 1 gio bing cach gia nhiét bang vi séng.
Lam ngudi hdn hgp phan tng xudng nhiét @ trong phong, loc qua xelit va rira bang
etyl axetat (100 ml). Chiét hdn hop phan tmg bing etyl axetat (100 ml x 2) va rira cc
16p hitu co bang nuéc (100 x 3 ml), nude mubi (100 ml), 1am khd trén NazSO4 khan,
loc va c6 dudi ap sudt giam dé tao ra phén cin. Tinh ché phan cin bang séc ky nhanh

trén silicagel (ete diu mo/etyl axetat) dé tao ra 2-(triflometyl) pyridin-3-carbonitril.

Diéu ché (2-(triflometyl) pyridin-3-yl)methanamin.

F | | F NH2
F Raney-Ni,NH3.H20 F

Ne MeOH N

B sung 2-(triflometyl)pyridin-3-carbonitril (500 rhg, 2,91 mmol) va NHs.nuge
(6 M, 5 ml) viao dung dich cta Raney-Ni (50 mg, 0,581 mmol) trong MeOH (20 ml),
sau d6 khudy hdn hop phan g & nhiét 6 30°C trong thdi gian 2 giv. Co hdn hop
phan tGng duéri'ép sudt giam dé tao ra phén cin. B6 sung HC1 (2M, 2 ml) va nué6e (10
ml) vao phan cin. Lam dong kho dung dich thu duge. Sén pham thd dugc dung cho
bude tiép theo ma khong cAn tinh ché thém.

Diéu ché fert-butyl ((5-metoxypyrimidin-2-yl)metyl)carbamat

IT%oc

INI JiNH
NN Raney-Ni N N| N
V MeOH K%
ONG O

B4 sung hdn hop cla 5-metoxypyrimidin—2-carbonifril (100 mg, 0,74 mmol) va
Boc20 (194 mg, 0,89 mmol) va MeOH (5 ml) vao Raney-Ni (30 mg, 10%), khudy hon
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hop phan tig & nhiét d trong phong trong thoi gian 2 git dudi khi Hz (45 psi). Loc
hdn hop phan tmg dé loai bo chit xtic tac va rira banh loc bing MeOH (10 ml x 3), va
co dich loc dudi chan khong. Tinh ché san phim thd bang sic ky nhanh trén silicagel
(0~10% etyl axetat trong ete diu mo) dé tao ra tert-butyl ((5-metoxypyrimidin-2-
yl)metyl)carbamat.

Diéu ché (5-metoxypyrimidin-2-yl)methanamin hydroclorua

I1300
/[NH NH, HCI
N[ SN HCl/dioxan N N/EN
N (L
O\ O

Khudy hén hop ciia tert-butyl ((5-metoxypyrimidin-2-yl)metyl)carbamat (100
mg, 0,42 mmol) va diclometan (5 ml) vd HCl/dioxan (4 M, 2 ml) & nhié¢t do trong
phong trong thoi gian 0,5 gio. B sung nude (10 ml) vao hdn hogp phan tmg va cd dung
dich duéi chan khong dé loai bo pha hitu co va lam dong kho pha nude dé tao ra san

phim tho. Thu dugce sén pham tho (5-metoxypyrimidin-2-yl)methanamin.
Diéu ché 4-metoxypyrimidin-2-carbonitril.

)C\' Pd(dppf)Cl, iN
NN Zn(CN), NN

?)\) NMP ?J\)

L4y 2-clo-4-metoxy-pyrimidin (600 mg, 4,15 mmol) va Zn(CN)2 (292 mg, 2,49
mmol) va Pd(dppf)Cl2 (607 mg, 0,83 mmol) vao bng vi séng trong NMP (3 ml). Gia
nhiét dng da bit kin & nhiét do 140°C trong thoi gian 1 giv dudi sy chiéu xa vi séng.
Lam ngudi hdn hgp phan tng xubng nhiét @6 trong phong, loc qua xelit va ria bang
etyl axetat (20 ml). Chiét hdn hop phan tng bang etyl axetat (20 ml x 3) va rira cdc 16p
hitu co bang nudce (20 x 3 ml), nude mubi (20 ml), 1am khd trén Na»SO4 khan, loc va
cd dudi ap sudt giam dé tao ra phan cin. Tinh ché phin cin bing séc ky nhanh trén

silicagel (ete dau mé/etyl axetat) dé tao ra 4-metoxypyrimidin-2-carbonitril.

Diéu ché fert-butyl N-[(4-metoxypyrimidin-2-yl)metyl]carbamat.
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Boc,0 . NHBoc

CN Raney-Ni J:
N)\[N Hz N7
O/K) EtOH o )\)

Y

Bé sung 4-metoxypyrimidin-2-carbonitril (200 mg, 1,48 mmol)' va Boc,O (355
mg, 1,63 mmol, 0,374 ml) vao dung dich ctia Raney-Ni (25 mg, 0,296 mmol) trong
EtOH (5 ml) dudi Na, sau do khudy hdn hgp phan Gmg & nhiét do trong phong dudi Ho
(45 psi) trong thoi gian 2 gid. Loc hdn hop phan tng qua xelit va c6 dudi ap sut giam
dé tao ra phan cin. Tinh ché phin cin bang sic ky nhanh trén silicagel (ete dau
mo/etyl axetat) dé tao ra fert-butyl N-[(4-metoxypyrimidin-2-yl)metyl]carbamat.

Diéu ché (4-metoxypyrimidin-2-yl)methanamin hydrobromua.

NHBoc NH; HBr

1 o L
_— N °N

@) )

?)\) ?)v
Khudy dung dich cua terz-butyl N-[(4-metoxypyrimidin-2-yl)metyl]carbamat
(100 mg, 0,418 mmol) trong HBr/nudc (3 ml) & nhiét do trong phong trong thoi gian 1
gid. C6 hdn hop phén Gng dudi ap sudt giam dé tao ra phén cin. San phém tho duoc

dung trong budce tiép theo ma khong can su tinh ché thém.,
Didu ché 6-metoxypyrimidin-4-carbonitril.

Cl Zn(CN),,

f Pei(PPho)y r
o ’

B sung Pd(PPhs)s (2 g, 1,38 mmol) va Zn(CN), (487 mg, 4,15 mmol) vao
dung dich ctia 4-clo-6-metoxy-pyrimidin (1 g, 6,92 mmol) trong DMF (10 ml). Khudy
hdn hop phan tmg & nhiét do 80°C trong 16 gi¢. Lam ngudi hdn hgp phéan Gng xudng
nhiét do trong phong, loc qua xelit va rira bang diclometan (100 ml). Chiét hdn hop
phan g bang diclometan (100 ml x 3) va rira cdc 16p hitu co bang nude (100 x 3 ml)
va nuéc mubi (50 ml), 1am khd trén NaaSOs khan, loc va c6 dudi ap sudt giam dé tao
ra phan cgn. Tinh ché phan cin bang sic ky nhanh trén silicagel (ete dau mé/etyl

axetat) dé tao ra 6-metoxypyrimidin-4-carbonitril.
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Diéu ché fert-butyl N-((6-metoxypyrimidin-4-yl)metyl)carbamat.

CN NHBoc
Vi hl Raney-Ni,BocZ(LV SN
EtOH.2 gi® EtOH.2h l
9 N

! l
Bé sung 6-metoxypyrimidin-4-carbonitril (200 mg, 1,48 mmol) va Boc2O (355
mg, 1,63 mmol, 0,374 ml) vao dung dich cia Raney-Ni (25 mg, 0,296 ‘mmol) trong
EtOH (5 ml), sau d6 khudy hén hop phan tng & nhiét do trong phong dudi Ha (45 psi)
trong thoi gian 2 gio. Loc hdn hop phan tng qua xelit va rira bang EtOH (20 ml x 2),
¢6 dich loc dudi 4p sudt giam d8 tao ra phan can. Tinh ché phin cin bang sdc ky nhanh
trén silicagel (ete ddu mo/etyl axetat) dé tao ra tert-butyl N-[(6-metoxypyrimidin-4-

yl)metyl|carbamat.
Diéu ché (6-metoxypyrimidin-4-yl)methanamin.

NHBoc NH,
&y &
HCl/dioxan

o o

Khudy dung dich cua terz-butyl N-[(6-metoxypyrimidin-4-yl)metyl]carbamat
(240 mg, 1,00 mmol) trong HCl/dioxan (10 ml) & nhiét d§ trong phong trong thoi gian
2 gid. C6 hdn hop phan tng dudi ap sut giam dé tao ra phén can. Phan cin ndy dugc

str dung trong budc tiép theo ma khong can tinh ché thém.

Diéu ché 3-bromopicolinaldehyt

Br . O Br
B t-BuLi,DMF ||
) ~ ]
Na N

B4 sung timg giot vao dung dich cta 2,3-dibromopyridin (5 g, 21,11 mmol)
trong toluen (50 ml), t-BuLi (1,3 M, 19,50 ml) & nhiét do -78°C dudi No. Khudy hén
hop thu dugc & nhiét do -78°C trong thoi gian 2 gio. B sung timg giot DMF (1,9 g,
25,33 mmol) & nhiét 4o -78°C. Khudy hdn hgp & nhiét 4o -78°C trong thoi gian 2 gio
nita. Lam dung dung dich bang NH4Cl (trong nude 1 ml) ¢ nhiét do -78°C, va cb hén
hop dudi chan khong. Tinh ché phan cin bang sic ky cot trén silicagel (ete dau mé

/etyl axetat=tlr 10/1 dén 1/1) dé tao ra 3-bromopicolinaldehyt. -
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Diéu ché 3-bromo-2-(diflometyl)pyridin

O Br
| DAST-F

Z N————>F =

Ns | N

B sung dietylamino Ivu huynh triflorua (2,25 g, 13,98 mmol) vao dung dich
clia 3-bromopicolinaldehyt (1,3 g, 6,99 mmol) trong diclometan (30 ml) & nhiét dd
0°C. Khudy hdn hop phéan tng ¢ nhiét do 0°C trong thoi gian 2 gid dudi Na. Lam dung
dung dich bing NaHCOs3 (trong nuée. 15 ml) & nhiét do 0°C. Chiét pha nuéc bing
diclometan (10 ml x 3). Rira cac pha hitu co két hop bang nudc mudi (15 ml x 1), 1lam
kho bing Na,SO4 khan, loc va cd trong chan khong. Tinh ché phén cin bing sdc ky
trén silicagel (ete diu md/etyl axetat=1/0, 10/1) dé tao ra 3-bromo-2-

(diflometyl)pyridin

Diéu ché 2-(diflometyl)nicotinonitril

N
F Br F Il
Zn(CN),, Pd(PPh
F U | n(CN)y, Pd(PPhg)y .
N NMP N J

B4 sung vao hdn hop ctia 3-bromo-2-(diflometyl)pyridin (600 mg, 2,88 mmol)
va Zn(CN), (373 mg, 3,17 mmol) trong NMP (10 ml) Pd(PPhs)s (333 mg, 0,29 mmol).
Gia nhiét hdn hgp phan Ung bing cach chiéu xa vi séng & nhiét 4o 140°C trong thoi
gian 1 gid. R6t hon hop phan tng vao etyl axetat (50 ml). Rira hdn hop bang nuée (20
ml x 3) va nudc mudi (15 ml x 1), 1am khd trén NaxSO4 va loc. Co dich loc dudi ap
suit giam. Tinh ché phan cin bang séc ky trén silicagel (ete dau md/etyl axetat=1/0,

2/1) dé tao ra 2-(diflometyl)nicotinonitril.

Diéu ché rert-butyl ((2-(diflometyl)pyridin-3-yl)metyl)carbamat

?oc
NH

o Raney-Ni F
_—
FONY B0 FNY
Na Nx

Khudy hdn hop cta 2-(diflometyl)nicotinonitril (0,4 g, 2,60 mmol), (Boc)20
(680 mg, 3,11 mmol) va Raney-Ni (22 mg, 0,26 mmol) trong MeOH (20 ml) & nhiét
d6 30°C trong thoi gian 2 gio dudi Ha (40 psi). Loc hdn hop va ¢d dich loc duédi chan
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khong. Tinh ché phén cin bing sdc ky trén silicagel (ete dau mo/etyl axetat=1/0, 3/1)
dé tao ra tert-butyl ((2-(diflometyl)pyridin-3-yl)metyl)carbamat.

Diéu ché (2-(diflometyl)pyridin-3-yl)methanamin hydroclorua

?oc
NH
E NH F > HCI

NN, — FOYF

Na | Nx

B6 sung HCldioxan (4M, 1 ml) vao dung dich cua fers-butyl ((2-
(diflometyl)pyridin-3-yl)metyl)carbamat (0,6 g, 2,32 mmol) trong diclometan (5ml) &
nhiét do 0°C. khudy hdn hgp phan tmg & nhiét do trong phong trong thoi gian 12 gio.
C6 hdn hop dudi chin khong dé tao ra (2-(diflometyl)pyridin-3-yl)methanamin

hydroclorua.

Diéu ché 3-bromo-2-etoxypyridin.

Br Br
Cl~ ~_© pZ
Na | N |

Bb sung t-BuOK (233 mg, 2 mmol) vao hdn hop cta 3-bromo-2-clopyridin
(200 mg, 1 mmol) trong EtOH (5 ml). Khuéy hdn hop & nhiét o 80°C trong thoi gian
12 gio. Loc hdn hop phén tng va c¢b dich loc trong chan khong dé tao ra san phim thd.
Tinh ché phén cin bang sic ky nhanh trén silicagel (0%~40% etyl axetat trong ete dau

mo) dé tao ra 3-bromo-2-etoxypyridin.

Diéu ché 2-etoxynicotinonitril.

Br |N|
\/O - .
| @ O
X N

B6 sung Zn(CN), (244 mg, 2,1 mmol) va Pd(dpp)Clz (127 mg, 0,17 mmol) vao
dung dich ctia 3-bromo-2-etoxy-pyridin (350 mg, 1,7 mmol) trong NMP (2 ml). Khtr
khi h&n hop bing N2 va gia nhiét & nhiét 6 140°C dudi sw chiéu xa vi séng trong thoi
gian 1 gio. Lam lanh hdn hop xudng nhiét d trong phong va loc qua xelit. Rira banh

loc bing etyl axetat (30 ml). Rira dich loc bang nuée (20 ml x 2) va nude mudi (20
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ml), 1am khd trén NaSOs, loc va c6. Tinh ché phin cin bing sic ky nhanh trén

silicagel (0%~20% etyl axetat trong ete diu mo) dé tao ra 2-etoxynicotinonitril.
Diéu ché rert-butyl ((2-etoxypyridin-3-yl)metyl)carbamat.

BocHN

N

Il
~.© =z — ° /|
| N

Nx

. B& sung 2-etoxynicotinonitril (210 mg, 1,4 mmol) va Boc2O (371 mg, 1,7
mmol) vao dung dich ctia Raney-Ni (24 mg, 0,28 mmol) trong EtOH (5 ml). Khudy
hdn hop phan tmg & nhiét d§ trong phong dudi Ho (45 psi) trong thdi gian 2 gio. Loc
hdn hop phéan Gng qua xelit va rira bang EtOH (20 ml x 2), sau d6 ¢d dich loc duéi ap
sudt giam dé tao ra phan cin. Tinh ché phan cin bang HPLC diu ché dé tao ra tert-

butyl ((2-etoxypyridin-3-yl)metyl)carbamat.

Diéu ché (2-etoxypyridin-3-yl)methanamin.

BocHN HoN
~_© - - ~_70 —
N N | N N |

Khudy dung dich cuia terz-butyl ((2-etoxypyridin-3-yl)metyl)carbamat (85 mg,
0,34 mmol) trong HCl/dioxan (4 M, 2 ml) & nhiét d trong phong trong thoi gian 12
gid. Co hdn hop phan ung dudi 4p sudt giam @& tao ra 2-etoxypyridin-3-

yl)methanamin.

Didu ché 3-metoxypyridin-4-carbonitril

N
Ii Il
CH3;ONa
Cl 3 _ O s
| DMF o
N N

Hoa tan 3-clopyridin-4-carbonitril (250 mg, 1,80 mmol) trong DMF (5 ml) va
lam lanh xuéng nhiét do bé nuée da. B sung tir tir CH3ONa (194,95 mg, 3,61 mmol)
va khudy hdn hop phan ing & nhiét do trong phong trong thoi gian 2 gi¢ dudi khi No.
B sung (20 ml) va etyl axetat (20 ml) vao hdn hop phan tng. Chiét pha nu6c bang
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etyl axetat (20 ml x 2). Két hop céc pha hitu co va 1am khd trén NaySOq khan (5 g), loc

va ¢ du6i chan khong dé tao ra san pham 3-metoxypyridin-4-carbonitril.

Diéu ché (3-metoxy-4-pyridyl)methanamin

N
Il NH;
_0O > | Rgney-Ni . /O\(%
H,,MeOH
\N 2,Vie \N

Khudy hdn hgp clia 3-metoxypyridin-4-carbonitril (200 mg, 1,49 mmol), NHj
trong nudc (314 mg, 2,24 mmol, 25%) va Raney-Ni (30 mg) trong MeOH (5 ml) &
nhiét d6 trong phong trong thoi gian 3 gio dudi khi Ha (45 psi). Loc hdn hop phan g
dé loai bo chit xuc tac va rira banh loc bang MeOH (10 ml x 3). Cd dich loc dudi chan
khong. Hoa tan phéan cin trong HCI 1 M (30 ml) va lam dong kho dung dich dé tao ra
(3-metoxy-4-pyridyl)methanamin hydroclorua (296 mg). Khudy hdn hop cua (3-
metoxy-4-pyridyl)methanamin hydroclorua (100 mg, 0,57 mmol), Ambersep 900(OH)
va nhya trao dbi sit (150 mg) trong MeCN (5 ml) & nhiét d6 trong phong trong thoi
gian 0,5 gio. Gidy chi thi phd quét cho thdy d6 pH cua dung dich 12 9~10. Loc hdn hop
phéan tng dé loai boé nhya va 1am kho dich loc trén NaxSO4 khan, loc va ¢6 dudi chan

khong dé tao ra (3-metoxy-4-pyridyl)methanamin.
Diéu ché metyl 4-metoxypyrimidin-5-carboxylat

0]

Br O
/0% co O/ ‘

No N TEA Pd(dppf)Cly Neo

B6 sung trietylamin (1,07 g, 10,58 mmol) va Pd(dppf)Clz (774 mg, 1,06 mmol)
vao dung dich ciia 5-bromo-4-metoxypyrimidin (1 g, 5,29 mmol) trong MeOH (20
ml). Khtr khi huyén phu va suc bing CO vai 1an. Gia nhiét hdn hop & nhiét do 80°C
duéi CO (50 psi) trong thoi gian 16 gio. Loc hdn hop qua xelit va ¢b dich loc. Tinh
ché phén cin bing séc ky nhanh trén silicagel (ete diu mo/etyl axetat) dé tao ra metyl

4-metoxypyrimidin-5-carboxylat.

Diéu ché (4-metoxypyrimidin-5-yl)metanol
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B sung LiAlHs (169 mg, 4,46 mmol) vao dung dich cia metyl 4-
metoxypyrimidin-5-carboxylat (250 mg, 1,49 mmol) trong THF (5 ml) ¢ nhiét do -
40°C. Khudy hdn hop & -40°C trong thoi gian 0,5 gio. B sung nuée (0,5 ml) va
NaOH 15% (0,5 ml). Chiét hdn hop bing etyl axetat (20 ml x 2). Rira 16p hitu co két
hop biang nuéc (10 ml), 1am kho trén NaxSOs, loc va ¢b. Tinh ché phan cin bing sic
ky nhanh trén silicagel (ete diu mo/etyl axetat) dé tao ra (4-metoxypyrimidin-5-

yl)metanol.

Diéu ché 5-(bromometyl)-4-metoxypyrimidin

OH B
PBr3
@)

DCM Ne N

r

NN

Bé sung PBr; (144 mg, 0,53 mmol) vao dung dich ctia (4-metoxypyrimidin-5-
yl)metanol (50 mg, 0,36 mmol) trong diclometan kho (2 ml) ¢ nhiét d6 0°C. Khudy
hdn hop & nhiét do 0°C trong thoi gian 0,5 gio. Co hdn hop va bd sung nuée da (5 g).
Chiét 16p nuéc bang etyl axetat (20 ml x 2). Lam khd 16p hitu co trén NaxSOq, loc va
c6 dé tao ra 5-(bromometyl)-4-metoxypyrimidin (70 mg, thd).

Diéu ché 3-bromo-2-(etoxy-ds)pyridin

D D&%
N F N\ o&g
D
Tao huyén phu NaH (dich phén tan 60% trong dau) (227 mg, 5,68 mmol) trong
THF (13 ml) va lam lanh xudng nhiét @ bé nude da. Bd sung timg giot dung dich cia
etanol-ds (296 mg, 5,68 mmol) trong THF (1,2 ml). Khudy huyén phii thu dugc & nhiét
d6 bé nudce d4 trong 10 phut sau do loai bd bé 1am lanh va tiép tuc khudy trong thoi
gi;chO,‘S gio. Lam lanh lai hon hqp thu xudng nhiét do bé nude da va bd sung tig giot
dung dich cta 3-bromo-2-flopyridin (500 mg, 2,84 mmol) trong THF (1,2 ml). Sau khi

khudy trong thoi gian 15 phit ¢ nhiét do bé nudc da loai bo viée 1am lanh va tiép tuc
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khudy trong thoi gian 45 phut nita & nhiét do trong phong sau do6 18p bd ngung tu hdi
lwu va gia nhiét hdn hop dén 65°C trong thoi gian 10 gid. Lam lanh hén hop xubng
nhiét 46 bé nudc da va lam ding bang vai giot nudc. Loai bd hau hét dung moéi duéi
chan khong. Phin cin thu dugc duge phén chia giita etyl axetat (25 ml) va nudc mudi
(10 ml). Lam kho 16p hﬁ’u co (Na2SOg4) va cd. Tinh ché phéan cin b%mg‘ sdc ky nhanh
trén silicagel (heptan/etyl axetat) dé tao ra 3-bromo-2-(etoxy-ds)pyridin.

Céc hop chét sau day dugc diu ché theo cach twong tu:

Br

D
O/\'QD .
D
3-bromo-2-(etoxy-2,2,2-d3)pyridin dugc didu ché tir 3-bromo-2-flopyridin va
etanol-2,2,2-ds.
Br
D&%
N” >0
3-bromo-2-(etoxy-1,1-d2)pyridin duoc didu ché tir 3-bromo-2-flopyridin va
etanol(1,1-d2). '

Diéu ché 2-(etoxy-ds)-3-(4,4,5,5,-tetrametyl-1,3,2-dioxaboran-2yl)pyridin

Br
@ AP - N
~
N o&g
D

Khr khi huyén phit cia 3-bromo-2-(etoxy-ds)pyridin (152 mg, 0,73 mmol),
4.4.4'4' 55,5 5 -octametyl-2,2'-bi(1,3,2-dioxaborolan) (242 mg, 0,95 mmol),
PdCly(dppf)-CH2Cl> (120 mg, 0,15 mmol) va KOAc (216 mg, 2,20 mmol) trong 1,4-
dioxan (2,5 ml) bing céch tao bt khi N2 qua huyén pht trong x4p xi 3 phut sau d6 gia
nhiét n6 1én 110°C trong thoi gian 4,5 gio. Pha loang huyén phu thu dugc bang etyl
axetat (10 ml) va loc qua miéng Xelit ngédn ma dugc suc rira bing etyl axetat (2 x 10
ml). Loai bd hau hét dung mdi duédi chan khong. Hép thu phan cin thu dugc vao etyl

axetat (50 ml) va rua bang nuéc mubi (30 ml). Lam kho 16p hitu co (Na2SOs), loc va
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cd. Tinh ché bing sic ky nhanh trén silicagel (rira giai tir heptan dén etyl axetat) tao ra

2-(etoxy-ds)-3-(4,4,5,5,-tetrametyl-1,3,2-dioxaboran-2yl)pyridin.

Céc hop chét sau day duge didu ché theo cach tuong tu:

X" "0
P
N~ O
(o
D
D

2-(etoxy-2,2,2-d3)-3-(4,4,5,5 ,-tetrametyl-1,3,2-dioxaboran-2yl)pyridin duoc
diéu ché tir 3-bromo-2-(etoxy-2,2,2-d3)pyridin.

2-(etoxy-1,1-d2)-3-(4,4,5,5,-tetrametyl-1,3 ,2-dioxaboran-2yl)pyridin dugc diéu
ché tir 3-bromo-2-(etoxy-1,1-d2)pyridin.

Didu ché 2'-etoxy-6-metyl-[2,3"-bipyridin]-5-amin

AN NHZ
AN NH2 l
| - NN
z |

Tao bot khi N> qua hdn hop cua 6-bromo-2-metylpyridin-3-amin (2,5 g, 13,4
mmol), 2-etoxy-3-(4,4,5,5-tetrametyl-1,3,2-dioxab0rolan-2-yl)pyridin (5,0 g, 20,1
mmol), PdCly(dppf)-CH2Cl: (2,18 g, 2,67 mmol) va kali cacbonat (3,69 g, 26,7 mmol)
trong 1,4-dioxan (126 ml) va nu6c (12 ml) trong thoi gian 10 phat. Lép bo ngung tu
hdi luu va gia nhiét hdn hgp phéan tng & nhigt do 105°C trong thoi gian 2,5 gio dudi
khi tro sau d6 loai bo hau hét dung moi dudi chan khong. Hép thu phan cin thu dugc
vao etyl axetat (150 ml) va loc qua miéng Xelit ngin ma dugc suc ria bing etyl axetat
(2 x 50 ml). Co va tinh ché bang sic ky nhanh trén silicagel (rira giai bang heptan vao
heptan/diclometan (1:1) dén heptan/diclometan/etyl axetat (1:1:1,5)) tao ra 2'-etoxy-6-
metyl-[2,3"-bipyridin]-5-amin.
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Diéu ché 4-clo-2'-etoxy-6-metyl-[2,3'-bipyridin]-5-amin

Khudy dung dich cta 2'-etoxy-6-metyl-[2,3"-bipyridin]-5-amin (7,40 g, 22,6
mmol) va N-clo sucxinimit (3,77 g, 28,2 mmol) trong NMP (104 ml) ¢ nhi¢t do trong
phong trong thoi gian 15 phut dudi khi tro. Lép bd ngung tu hdi luru va gia nhiét dung
dich dén 80°C trong thoi gian 3,5 git sau d6 dé n6 dat dén nhiét do trong phong va
phén chia gifta etyl axetat (300 ml) vda NaHCO3 bdo hoa trong nude (3 x 200 ml).
Chiét cac 16p nuée két hop bang etyl axetat (50 ml). Rira thém céc 16p hitu co két hop
béng nude mubi (2 x 100 ml), lam khd (Na2SOs) va co. Tinh ché phin cin bing sdc ky
nhanh trén silicagel (heptan/etyl axetat) dé tao ra 4-é10-2'—et0xy-6-metyl-[2,3'-
bipyridin]-5-amin.

Diéu ché 7-clo-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin

Cl

l ‘«NHz
W
NT o

Khudy huyén phu cua 4-clo-2'-etoxy-6-metyl-[2,3-bipyridin]-5-amin (4,01 g,
12,2 mmol) va kali axetat (2,98 g, 30,4 mmol) trong toluen (84 ml) va axit axetic (28
ml) & nhiét d6 bé nudc d4 trong thoi gian 5 phit dudi khi tro. B sung ting giot
isopentyl nitrit (2,71 g, 23,11 mmol) trong thoi gian 5 phit. Sau khi khudy & nhiét do
bé nude da trong 10 phut 15p bd ngung tu hdi lwu va gia nhiét hdn hop 1én 35°C trong
thoi gian 2,5 gio. Loai bd hau hét dung mdi dudi chan khong. Tao huyén phil phan cin
thu dugc trong etyl axetat (350ml) va rira bang NaHCOs3 bdo hoa trong nude (2 x 250
ml), neéec mudi (200 ml), lam khd (Na2SO4) va cd. Tinh ché phin cin bang sic ky
nhanh trén silicagel (heptan/etyl axetat) dé tao ra 7-clo-5-(2-etoxypyridin-3-yl)-1H-
pyrazolo[4,3-b]pyridin.
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Diéu ché 7-clo-5-(2-etoxypyridin-3-yl)-3-iodo-1H-pyrazolo[4,3-b]pyridin

Khudy dung dich cta 7-clo-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin
(1,0 g, 3,64 mmol) va N-iodo sucxinimit (1,11 g, 4,91 mmol) trong DMF (50,0 ml) &
nhiét do trong phong trong thoi gian 15 phut dudi khi tro sau do lip bd ngung tu hdi
lwu va tiép tuc khudy & nhiét d§ 35°C trong thoi gian 11 gio. Pha lodng dung dich bang
etyl axetat (350 ml) va rua bing Na2S,03 10% trong nude (100 ml), NaHCOs Y2 bdo
hoa trong nude (2 x 150 ml) va nude mudi (50 ml). Lam kho 16p hitu co (Na2SO4) va
cd dé thu duoc 7-clo-5-(2-etoxypyridin-3-yl)-3-iodo-1H-pyrazolo[4,3-b]pyridin ma

dugc dung ma khong can tinh ché thém.

Didu ché 7-clo-5-(2-etoxypyridin-3-yl)-3-iodo-1-isopropyl-1H-pyrazolo[4,3-
blpyridin

B sung ting giot dung dich cia diisopropyl azodicarboxylat (1,59 g, 7,86
mmol) trong THF (3,0 ml) vao dung dich dugc lam lanh bing nudc d4 cia 7-clo-5-(2-
etoxypyridin-3-yl)-3-iodo-1H-pyrazolo[4,3-b]pyridin (1,0 g, 2,25 mmol), isopropanol
(0,60 ml, 7,86 mmol) va triphenylphosphin (2,06 g, 7,86 mmol) trong THF (25 ml)
dudi khi tro. Sau khi khudy & nhiét o bé nude da trong thoi gian 0,5 gid, dé dung dich
dat dén nhiét do trong phong va tiép tuc khudy trong thoi gian 4,5 gid. Loai bd hau hét
dung mdi dudi chan khong va hoa tan phan cin thu dﬁgc trong etyl axetat (150 ml) va
rira bang NaHCO; bdo hoa trong nuéc (150 ml), nude mubi (100 ml), lam kho
(Na2S0O4) va cd. Tinh ché bang sic ky nhanh trén silicagel (gradien rira gidi tir heptan
dén etyl axetat) tao ra 7-clo-5-(2-etoxypyridin-3-yl)-3-iodo-1-isopropyl-1H-
pyrazolo[4,3-b]pyridin.
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DPidu ché 7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-3-vinyl-1H-pyrazolo[4,3-
blpyridin

Tao bot khi N2 qua huyén phu ctia 7-clo-5-(2-etoxypyridin-3-yl)-3-iodo-1-
isopropyl-1H-pyrazolo[4,3-b]pyridin (10 mg, 0,023 mmol), tributyl(vinyl)stannan (9,9
ul, 0,034 mmol), bis(triphenylphosphin) paladil(Il) diclorua (4 mg, 5,7 pmol) trong
1,4-dioxan (0,30 ml) trong 2 phut. Khudy hén hop & 105°C trong thdi gian 6,5 gidr sau
d6 bd sung thém luong bd sung cua tributyl(vinyl)stannan (5,0 pl, 0,017 mmol),
bis(triphenylphosphin) paladil(Il) diclorua (1,6 mg, 2,3 umol) va 1,4-dioxan (0,15 ml).
Khtr khi hdn hop bang cach tao bot khi N3 trong 2 phﬁtyva‘lr tai gia nhi¢t 1én 105°C trong
thoi gian 5 gio. Loai bo hau hét dung mdi dudi chan khong. Hoa tan phén cin thu
dugc trong etyl axetat (20 ml), rira bing nudc mudi (10 ml) va lam khd (NazSO4). Co
duéi chan khong tao ra phan cin ma dugc tinh ché bing sic ky nhanh trén silicagel
(gradien rira giai tu heptan dén etyl axetat) dé thu dugc 7-clo-5-(2-etoxypyridin-3-yl)-
1-isopropyl-3-vinyl-1H-pyrazolo[4,3-b]pyridin.

DPidu  ché 1-(7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1 H-pyrazolo[4,3-
b]pyridin-3-yl)etan-1,2-diol | -

Khudy hdn hop cta 7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-3-vinyl-1H-
pyrazolo[4,3-b]pyridin (10 mg, 0,03 mmol), osimi tetraoxit (duéi dang 2,5 % theo
khéi lwong trong 2-metyl-2-propanol) (37 pl, 2,9 pmol), N-metylmorpholin (du6i dang
dung dich trong nuéc 50%) (14 mg, 0,06 mmol) trong THF (0,29 ml) va nude (0,10
ml) & nhiét d§ trong phong trong thoi gian 24 gid. Lam dung phan ung & nhiét do
trong phong bang NazS203 10% trong nude (0,2 ml) va khuéy hdn hop thu dugc trong
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thoi gian 5 phat, pha lodng bang nude mudi (0,3 ml) va chiét bang etyl axetat (2 x 5
ml). Lam khd céc 16p hitu co két hgp (Na2SO4) va cd dé thu duoc thd 1-(7-clo-5-(2-
etoxypyridin-3-yl)-1-isopropyl-1 H-pyrazolo[4,3-b]pyridin-3-yl)etan-1,2-diol ma dugc

dung ma khéng can tinh ché thém.

Diéu ché 7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-pyrazolo[4,3-b]pyridin-
3-carbaldehyt

Khudy hdén hop cta 1-(7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-
pyrazolo[4,3-b]pyridin-3-yl)etan-1,2-diol (9,0 mg, 0,024 mmol) va natri periodat (7,7
mg, 0,04 mmol) trong THF (0,25 ml) va nu6c (55 pl) & nhiét do trong phong trong
thoi gian 40 phut sau do bd sung natri periodat (10,0 mg, 0,05 mmol) va 3 giot nudc.
Sau khi khudy trong 15 phut nita, pha lodng huyén phu thu duoc bang etyl axetat (5
ml) va khudy trong 3 phut. Loc hdn hgp qua miéng Xelit ngin ma dugc sic rira bang
etyl axetat (2 x 5 ml). Rira dich loc két hop bang nuéde mubi (5 ml), 1am khd (Na2SO4)
va ¢d dé& thu dugc 7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-pyrazolo[4,3-
b]pyridin-3-carbaldehyt ma dugc dung ma khong can tinh ché thém.

Pidu ché (7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-pyrazolo[4,3-
b]pyridin-3-yl)metanol

N o

B6 sung NaBH4 (2,0 mg, 0,05 mmol) vao dung dich duge lam lanh bing nu6e
dd cua 7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-pyrazolo[4,3-b]pyridin-3-
carbaldehyt (4,0 mg, 0,01 mmol) trong metanol (0,1 ml) dudi khi tro. Sau khi khudy
trong thoi gian 5 phat & nhict do bé nude d4 dé cho dung dich thu duge dat dén nhiét
do6 trong phong va tiép tuc khqu trong thoi gian 1 gio. Lam lanh lai xuéng nhiét do bé
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nuéc da va lam dimg bang vai giot nude. Loai bo hau hét dung mdi dudi chan khong.
Phan cin thu dugc duoc phan chia giita etyl axetat (15 ml) va nu6e mudi (10 ml). Lép
nuée duge chibt tré lai bang etyl axetat (5 ml). Lam kho céac 16p hitu co két hop
(Na2S04) va co. Tinh ché phin cin bang sic ky nhanh trén silicagel (heptan/etyl
axetat) dé tao ra (7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-pyrazolo[4,3-
b]pyridin-3-yl)metanol.

Diéu ché 7-clo-5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-isopropyl-1 H-
pyrazolo[4,3-b]pyridin

NT 0TS

B6 sung dietylamino luu huynh triflorua (5 pl, 0,04 mmol) vao dung dich dugc
lam lanh bing nuéc da -cta (7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-
pyrazolo[4,3-b]pyridin-3-yl)metanol (4,0 mg, 0,01 mmol) trong CHCl3 (0,2 ml). bay
nép lo phan tng va khudy dung dich & nhiét d§ 0°C trong thoi gian 5 phut sau d6 loai
b6 bé 1am lanh va tiép tuc khudy & nhiét do trong phong trong thoi gian 12 gio. Pha
lodng dung dich bang etyl axetat (25 ml) va rira bang NaHCO; bdo hoa trong nude (2
x 15 ml), nudc mudi (10 ml), 1am khd (Na2SO4) va ¢b. Tinh ché phén cin bang séc ky
nhanh trén silicagel (heptan/etyl axetat) dé tao ra 7-clo-5-(2-etoxypyridin-3-yl)-3-
(flometyl)-1-isopropyl-1H-pyrazolo[4,3-b]pyridin.

Pidu ché 7-clo-3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-
pyrazolo[4,3-b]pyridin

NT 0TS

Khudy dung - dich cua 7-clo-5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-
pyrazolo[4,3-b]pyridin-3-carbaldehyt (5,0 mg, 0,01 mmol) va dietylamino luu huynh
triflorua (10 pl, 0,08 mmol) trong diclometan (0,15 ml) & nhiét do trong phong trong
thoi gian 4,5 git dudi khi tro. Pha lodng hdn hop bang etyl axetat (20 ml) va ria bang
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NaHCO3 bdo hoa trong nude (10 ml) va nude mudi (10 ml). Lam kho 16p hitu co
(Na2S0O4) va cd. Tinh ché phdn cin bing séc ky nhanh trén silicagel (heptan/etyl
axetat) dé tao ra 7-clo-3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-14-
pyrazolo[4,3-b]pyridin.
HOP CHAT THEO SANG CHE

Vi du I: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1,3,4-
oxadiazol-2-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

NH, L
Ji Cl__N O OH

NEN | T W !
¢ \7/ N= ~N N BoH
N N |
N -
S / > /E —_—
cl” N 7
\

X

Bd sung CsF (187 mg, 1,23 mmol, 45 pl) va (5-metyl-1,3,4-oxadiazol-2-
yl)methanamin hydroclorua (74 mg, 0,49 mmol) vao dung dich cua 5,7-diclo-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin (100 mg, 0,41 mmol) trong NMP (2 ml).
Khudy hdn hop & nhiét 40 100°C trong thoi gian 18 gio. B sung nudc (30 ml) va
chiét hdn hop bing etyl axetat (30 ml x 3). Rira cac 16p hitu co két hop bing nudce
muéi (20 ml), 1am khd trén Na;SO4 va co. Tinh ché hén hop thd bing HPLC diéu ché
dé tao ra 5-clo-l-isopropyl-3-metyl-N-((5-metyl-1,3,4-oxadiazol-2-yl)metyl)- 1 H-
pyrazolo[4,3-b]pyridin-7-amin (50 mg).

Bé sung vao dung dich cua 5-clo-1-isopropyl-3-metyl-N-((5-metyl-1,3,4-
oxadiazol-2-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (50 mg, 70 pmol) va axit (2-
etoxypyridin-3-yl)boronic (21 mg, 0,13 mmol) trong dioxan (2 ml) va H>O (0,7 ml)
Cs2COs (57 mg, 175 pmol) va Pd(1,1'-bis(diphenylphosphino)feroxen)Cla (10 mg, 14
pmol). Suc hén hop bing nito trong 3 phut sau d6 khudy & nhiét d6 100°C trong thoi
gian 30 phut dudi su chiéu xa vi séng. BS sung nuéc (30 ml) va chiét hdn hop bang
etyl axetat (30 ml x 3). Rura céc 16p hiru co két hop bing nuéc mubi (20 ml), lam kho
trén Na>SOs va co. Tinh ché hdn hop thd bang TLC diéu ché véi diclometan: metanol

=20:1 hai l4n, va sau d6 tinh ché thém san phém tho bang HPLC didu ché dé tao ra 5-
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(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1,3,4-oxadiazol-2-yl)metyl)-
1 H-pyrazolo[4,3-b]pyridin-7-amin (6,1 mg).

'H NMR (cloroform-d, 400 Mhz) & 8,28-8,26 (m, 1H), 8,19-8,18 (m, 1H), 7,23
(s, 1H), 7,05-7,02 (m, 1H), 5,27 (brs, 1H), 4,96-4,90 (m, 1H), 4,71 (d, J= 1,2 Hz, 2H),
4,53-4,48 (m, 2H), 2,65 (s, 3H), 2,57 (s, 3H), 1,66 (d, J = 6,4 Hz, 6H), 1,43 (t, J= 6,8
Hz, 3H). LC-MS (m/z) 408,2 (MH"); tr = 2,08 phiit (Phwong phap B).

Céc vi du sau day duogc diéu ché theo cach tuong tu:

Vi du 2:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metylthiazol-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

NH

Duoc diéu ché tir (5-metylthiazol-2-yl)methanamin dihydroclorua va 5,7-diclo-
1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (DMSO-ds, 500 Mhz) & 8,21 — 8,14 (m, 2H), 7,42 (d, /= 1,4 Hz, 1H),
721 (t, J= 5,6 Hz, 1H), 7,11 — 7,05 (m, 2H), 5,23 (hept, J = 6,4 Hz, 1H), 4,75 (d, J =
5,5 Hz, 2H), 4,31 (q, J = 7,0 Hz, 2H), 2,48 (s, 3H), 2,35 (s, 3H), 1,50 (d, J = 6,4 Hz,
6H), 1,24 (t, J= 7,1 Hz, 3H). LC-MS (m/z) 423 (MH"); tr = 0,61 phtt (Phwong phap
D).

Vi du 3: 5-(2-etoxy-3-pyridyl)-1-isopropy1-3-metyl-N—[(5-mety1isoxazbl-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

(0]
N )
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Pugc didu ché tir (5-metylisoxazol-3-yl)methanamin va 5,7-diclo-1-isopropyl-

3-metyl-1H-pyrazolo[4,3-b]pyridin.

'H NMR (Cloroform-d, 500 Mhz) & 8,28 (d, J = 7,3 Hz, 1H), 8,29 — 8,17 (m,
1H), 7,29 (s, 1H), 7,04 (m, 1H), 6,07 (s, 1H), 5,19 (brs, 1H), 4,90 (hept, J = 6,4 Hz,
1H), 4,59 (d, J= 5,2 Hz, 2H), 4,50 (q, J = 7,0 Hz, 2H), 2,67 (s, 3H), 2,47 (s, 3H), 1,66
(d, J= 6,1, 6H), 1,43 (q, J = 7,1 Hz, 3H). LC-MS (m/z) 407,3 (MH"); tr = 0,54 phit
(Phuong phép E).

Vi du 4: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

DPuoc diéu ché tir (2-metyloxazol-5-yl)methanamin va 5,7-diclo-1-isopropyl-3-
metyl-1H-pyrazolo[4,3-b]pyridin.

'H NMR (DMSO-ds, 600 Mhz) § 8,21 — 8,15 (m, 2H), 7,14 (s, 1H), 7,09 (dd, J
=123, 4,8 Hz, 1H), 6,90 (s, 1H), 6,82 (t, J = 5,7 Hz, 1H), 5,16 (hept, J = 6,4 Hz, 1H),
4,55 (d, J=5,5 Hz, 2H), 4,39 (q, J= 7,0 Hz, 2H), 2,47 (s, 3H), 2,37 (s, 3H), 1,45 (d, J
= 6,4 Hz, 6H), 1,26 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 407,1 (MH"); tr = 0,53 phut
(Phuong phép D).

Vi du 5:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyltriazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin
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Dugc didu ché tir (2-metyl-2H-1,2,3-triazol-4-yl)methanamin va 5,7-diclo-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.

I'H NMR (DMSO-ds, 600 Mhz) & 8,21 — 8,15 (m, 2H), 7,64 (s, 1H), 7,10-7,08
(m, 2H), 6,88 (t, J = 5,6 Hz, 1H), 5,19 (hept, J = 6,3 Hz, 1H), 4,59 (d, J= 5,1 Hz, 2H),
434 (¢, J = 7,0 Hz, 2H), 4,11 (s, 3H), 2,48 (s, 3H), 1,48 (d, J = 5,7 Hz, 6H), 1,28 -
1,20 (t, J= 7,0 Hz, 3H). LC-MS (m/z) 407,1 (MH"); tr = 0,55 phit (Phuong phap D).

Vi du 6: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyltriazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Dugc didu ché tir (1-metyl-1H-1,2,3-triazol-4-yl)methanamin va 5,7-diclo-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (DMSO-ds, 600 Mhz) & 8,21 — 8,14 (m, 2H), 7,90 (s, 1H), 7,13 (s,
1H), 7,08 (dd, J = 7.3, 4,9 Hz, 1H), 6,88 (t, J = 5,7 Hz, 1H), 5,18 (hept, J = 6,4 Hz,
1H), 4,59 (d, J = 5,6 Hz, 2H), 4,34 (q, J = 7,0 Hz, 2H), 3,98 (s, 3H), 2,47 (s, 3H), 1,47
(d, J=6,3 Hz, 6H), 1,25 (t, J= 7,0 Hz, 3H). LC-MS (1/z) 407,3 (MH"); tr = 0,45 phut
(Phuong phap E).

Vi du 7:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
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Duoc diéu ché tir (1H-pyrazol-4-yl)methanamin hydroclorua va 5,7-diclo-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (Cloroform-d, 600 Mhz) § 8,27 (dd, J=7,3, 2,0 Hz, 1H), 8,18 (dd, J=
4,8, 1,9 Hz, 1H), 7,69 (s, 2H), 7,25 (s, 1H), 7,03 (dd, J= 7,3, 4,9 Hz, 1H), 4,76 (hept, J
= 6,4 Hz, 1H), 4,55 (brds, 1H), 4,46 (m, 4H), 2,63 (s, 3H), 1,59 (d, J = 6,5 Hz, 6H),
1,39 (t, J=7,0 Hz, 3H). LC-MS (m/z) 392,1 (MH"); tr = 0,50 phut (Phuong phap D).

Vi du 8 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyltetrazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

W /
N—-N
\

Dugc didu ché tir (2-metyl-2H-tetrazol-5-yl)methanamin va 35,7-dibromo-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (Cloroform-d, 400 Mhz) § 8,27 (dd, J=7,2, 2,0 Hz, 1H), 8,18 (dd, J=
5,2, 2,0 Hz, 1H), 7,26 (s, 1H), 7,04-7,01 (m, 1H), 5,33-5,31 (m, 1H), 4,96-4,93 (m,
1H), 4,80 (d, J = 5,2 Hz, 2H), 4,50 (q, J = 6,8 Hz, 2H), 4,39 (s, 3H), 2,65 (s, 3H), 1,67
(d, J= 6,4 Hz, 6H), 1,44 (t, J= 6,8 Hz, 3H). LC-MS (m/z) 408,1 (MH"); tr = 1,96 phut
(Phuong phép C).

Vi du 9: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-mety1—N—((1-metyl-lH—pyrazol-
4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin
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DPugc diéu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin va 5,7-dibromo-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (DMSO-d6, 400 Mhz): 6 8,18-8,16 (m, 2H), 7,60 (s, 1H), 7,41 (s, 1H),
7,10-7,06 (m, 2H), 6,68-6,65 (m, 1H), 5,19-5,12 (m, 1H), 4,39-4,34 (m, 4H), 3,77 (s,
3H), 2,46 (s, 3H), 1,15 (d, J=6,4 Hz, 6H), 1,25 (t, J=7,2 Hz, 3H). LC-MS (m/z) 406,1
(MH"); tr = 2,50 phut (Phuong phap B).

Vi du 10: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metylisoxazol-5-
yl)metyl|pyrazolo[4,3-b]pyridin-7-amin

DPugc didu ché tir (3-metylisoxazol-5-yl)methanamin va 5,7-diclo-1-isopropyl-
3-metyl-1H-pyrazolo[4,3-b]pyridin.

'H NMR (Cloroform-d, 400 Mhz) & 8,28-8,26 (m, 1H), 8,15-8,18 (m, 1H), 7,20
(s, 1H), 7,04-7,00 (m, 1H), 6,10 (s, 1H), 4,87 (brs, 2H), 4,66-4,65 (m, 2H), 4,45 (q,J=
7.2 Hz, 2H), 2,64 (s, 3H), 2,29 (s, 3H), 1,63 (d, J = 6,8 Hz, 6H), 1,36 (t, /= 7,2 Hz,
3H). LC-MS (m/z) 407,1 (MH"); tr = 2,05 phut (Phuong phép C).

Vi du 11: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

Dugc diéu ché tir (2-metylthiazol-4-yl)methanamin va 5,7-dibromo-1-

isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.
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'H NMR (Cloroform-d, 400 Mhz) & 8,26 (dd, JJJ = 7,6, 2,0 Hz, 1H), 8,17 (dd,
J=4,_8,2,0Hz, 1H), 7,18 (s, 1H), 7,05 - 7,01 (m, 2H), 5,40 - 5,27 (m, 1H), 4,96 - 4,90
(m, 1H), 4,59 (d, J = 5,2 Hz, 2H), 4,46 (q, J = 7,2 Hz, 2H), 2,75 (s, 3H), 2,65 (s, 3H),
1,65 (d, J = 6,4 Hz, 6H), 1,38 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 423 (MH"); tr = 1,90
phat (Phuong phép A).

Vi du 12: 1-xyclopropyl-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Dugc didu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin va 5,7-dibromo-1-

xyclopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin.

'H NMR (Cloroform-d, 400 Mhz): ¢ 8,26 — 8,23 (m, 1H), 8,19 — 8,17 (m, 1H),
7,57 (s, 1H), 7,44 (s, 1H), 7,16 (s, 1H), 7,04 — 7,01 (m, 1H), 5,64 (brs, 1H), 4,50 — 4,45
(m, 2H), 4,39 (d, J =4,4 Hz, 2H), 3,93 (s, 3H), 3,72 - 3,70 (m, 1H), 2,61 (s, 3H), 1,46
— 1,38 (m, 5H), 1,16 — 1,11 (m, 2H). LC-MS (m/z) 404,1 (MH"); tr = 1,88 phut
(Phuong phép C).

Vi du 13: 5-(2-etoxy-3-pyridyl)-N-[(1-metylpyrazol-4-yl)metyl]-1-propyl-
pyrazolo[4,3-b]pyridin-7-amin

Puoc didu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin dihydroclorua va 5,7-
dibromo-1-propyl-1H-pyrazolo[4,3-b]pyridin.
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'H NMR (Cloroform-d, 400 Mhz) & 8,16 - 8,11 (m, 2H), 8,04 (s, 1H), 7,49 (s,
1H), 7,37 (s, 1H), 7,17 (s, 1H), 6,97 - 6,94 (m, 1H), 4,42 - 4,32 (m, 7H), 3,86 (s, 3H),
1,85 (q, J = 7,2 Hz, 2H), 1,33 (t, J = 7,2 Hz, 3H), 0,86 (t, J = 7,2 Hz, 3H). LC-MS
(m/z) 392,2 (MH"); tr = 1,87 phut (Phuong phép C).

Vi du 14: 5-(2-etoxypyridin-3-yl)-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1-
(oxetan-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin

Puoc didu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin va 7-bromo-5-clo-1-

(oxetan-3-yl)-1H-pyrazolo[4,3-b]pyridin.

IH NMR (Metanol-ds, 600 Mhz) & 8,18 — 8,14 (m, 2H), 7,95 (dd, J=17.3, 2,0
Hz, 1H), 7,62 (s, 1H), 7,51 (s, 1H), 7,08 — 7,04 (m, 2H), 6,24-6,17 (m, 1H), 5,24-5,18
(m, 2H), 5,15 — 5,08 (m, 2H), 4,45 (s, 2H), 4,38 (q, J= 7,0 Hz, 2H), 3,85 (s, 3H), 1,26
(t, J=7,0 Hz, 3H). LC-MS (m/z) 406,2 (MH"); tr = 0,41 phut (Phuong phép D).

Vi du 15: 5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-
yl)etyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (triét quang)

 Puoc diéu ché tir 1-(1-metyl-1H-pyrazol-4-yl)ethan-1-amin va 7-bromo-5-clo-

1-metyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (Cloroform-d, 500 Mhz) 3 8,24 — 8,17 (m, 2H), 8,09 (s, 1H), 7,54 (s,
1H), 7,39 (s, 1H), 7,17 (s, 1H), 7,03 (dd, J=7.3, 5,1 Hz, 1H), 4,84 (m, 1H), 4,73 (d, J
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— 5.9 Hz, 1H), 4,54 — 4,37 (m, 2H), 4,35 (s, 3H), 3,91 (s, 3H), 1,72 (d, J = 7,0 Hz 3H),
1,36 (t, J= 6,5 Hz, 3H). LC-MS (m/z) 378,2 (MH"); tr = 0,44 phat (Phuong phap D).

Vi du 16: 5-(2-etoxypyridin-3-yl)-1-metyl-N-((1-metyl-1 H-pyrazol-4-yl)metyl)-
1 H-pyrazolo[4,3-b]|pyridin-7-amin

O _N
I N
N ~
N\/ ~ |
N NN
/ NH
%
N—N
/

Dugc didu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin va 5,7-dibromo-1-
metyl-1H-pyrazolo[4,3-b]pyridin

'H NMR (Metanol-ds, 400 Mhz) ¢ 8,15 - 8,14 (m, 1H), 7,93-7,92 (m, 2H), 7,60
(s, 1H), 7,50 (s, 1H), 7,038 (dd, J=4,8 Hz, J= 6,8 Hz, 1H), 6,94 (s, 1H), 4,46 (s, 2H),
4,40-4,34 (m, 6H), 3,83 (s, 3H), 1,25 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 364,1 (MH");
tr = 1,71 phut (Phuong phap C).

Vi du 17: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

N\IN\
NH \7/
~xrN
N
DS
N o ™S

Duoc diéu ché tir (1-metyl-1H-imidazol-2-yl)methanamin va 5,7-dibromo-1-
isopropyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (DMSO-ds, 600 Mhz) & 8,19 (dd, J = 4,9, 2,0 Hz, 1H), 8,09-8,12 (m,
2H), 7,35 (s, 1H), 7,13 — 7,05 (m, 2H), 6,83 — 6,76 (m, 2H), 5,25 (hept, J = 6,5 Hz,
1H), 4,56 (d, J = 4,9 Hz, 2H), 4,42 (q, J = 7,0 Hz, 2H), 3,71 (s, 3H), 1,51 (d, J = 6,4
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Hz, 6H), 1,38 (t, J = 7,0 Hz, 3H). LC-MS (mv/z) 392,1 (MH"); tr = 0,35 phut (Phuong
phéap D).

Vi du 18: 5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-5-

yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

q—N\
N N—

Pugc didu ché tir (1-metyl-1H-pyrazol-5-yl)methanamin dihydroclorua va 5,7-
dibromo-1-isopropyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (DMSO-ds, 600 Mhz) & 8,20 — 8,12 (m, 3H), 7,33 (d, /= 1,8 Hz, 1H),
7,14 (s, 1H), 7,08 (dd, J= 7.4, 4,8 Hz, 1H), 6,89 (t, J= 5,4 Hz, 1H), 6,19 (d, J= 1,8
Hz, 1H), 5,29 (hept, J = 6,5 Hz, 1H), 4,59 (d, J = 5,3 Hz, 2H), 4,36 (q, /= 7,0 Hz, 2H),
3,88 (s, 3H), 1,50 (d, J = 6,3 Hz, 6H), 1,24 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 392,1
(MH"); tr = 0,49 phut (Phuong phép D).

Vi du 19: 5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

Pugc diéu ché tir (1-metyl-1H-pyrazol-3-yl)methanamin va 5,7-dibromo-1-
isopropyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (DMSO-ds, 600 Mhz) & 8,19 — 8,13 (m, 2H), 8,09 (s, 1H), 7,59 (d, J =
2,2 Hz, 1H), 7,14 (s, 1H), 7,07 (dd, J = 7,4, 4,8 Hz, 1H), 6,85 (t, /= 5,7 Hz, 1H), 6,17
(d, J= 2,1 Hz, 1H), 5,27 (hept, J = 6,4 Hz, 1H), 4,46 (d, J = 5,6 Hz, 2H), 4,36 (q, J =
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7,0 Hz, 2H), 3,78 (s, 3H), 1,50 (d, J = 6,3 Hz, 6H), 1,29 (t, J = 7,0 Hz, 3H). LC-MS
(m/z) 392,1 (MH"); tr = 0,54 phut (Phuong phap D).

Vi du 20: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(thiazol-2-ylmetyl)pyrazolo[4,3-
b]pyridin-7-amin

)

J

NHY

Duoc didu ché tir thiazol-2-ylmethanamin hydroclorua va 5,7-dibromo-1-
isopropyl-1H-pyrazolo[4,3-b]pyridin

TH NMR (DMSO-ds, 600 Mhz). 5 8,18 — 8,13 (m, 3H), 7,78 (d, /= 3,3 Hz, 1H),
7,62 (d, J = 3,3 Hz, 1H), 7,32 (t, J = 5,7 Hz, 1H), 7,12 (s, 1H), 7,06 (dd, J= 6,9, 5.4
Hz, 1H), 5,32 (hept, J = 6,5 Hz, 1H), 4,86 (d, J= 5,6 Hz, 2H), 4,29 (q, J= 7,0 Hz, 2H),
1,54 (d, J = 6,4 Hz, 6H), 1,21 (t, J= 7,0 Hz, 3H). LC-MS (m/z) 395 (MH"); tr = 0,54
phut (Phuong phép D).

Vi du 21: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-4-

yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

Duoc diéu ché tir (1-metyl-1H-imidazol-4-yl)methanamin va 5,7-dibromo-1-
isopropyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (DMSO-ds, 600 Mhz) & 8,19 — 8,13 (m, 2H), 8,09 (s, 1H), 7,52 (s,
1H), 7,15 (s, 1H), 7,07 (dd, J=17.3, 4,9 Hz, 1H), 6,96 (s, 1H), 6,76 (t, /= 5,5 Hz, 1H),
5,25 (hept, J = 6,5 Hz, 1H), 4,40 (d, J = 5,4 Hz, 2H), 4,35 (q, /= 7,0 Hz, 2H), 3,57 (s,
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3H), 1,50 (d, J = 6,3 Hz, 6H), 1,27 (t, J= 7,0 Hz, 3H). LC-MS (m/z) 392,1 (MH"); tr
= 0,39 phtt (Phuong phap D).

Vi du 22: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(4-pyridylmetyl)pyrazolo[4,3-
b]pyridin-7-amin

Dugc diéu ché tir pyridin-4-ylmethanamin va 5,7-dibromo-1-isopropyl-1H-

pyrazolo[4,3-b]pyridin.

'H NMR (Metanol-ds, 600 Mhz) & 8,52 — 8,48 (m, 2H), 8,11 (dd, J = 5,0, 1,9
Hz, 1H), 8,06 (s, 1H), 7,90 (dd, J="7,4, 2,0 Hz, 1H), 7,51 — 7,47 (m, 2H), 7,01 (dd, J =
7.4, 4.9 Hz, 1H), 6,74 (s, 1H), 5,28 (hept, J = 6,5 Hz, 1H), 4,72 (s, 2H), 4,19 (q, J =
7.1 Hz, 2H), 1,64 (d, J = 6,4 Hz, 6H), 1,07 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 389,1
(MH"); tr = 0,38 phut (Phwong phap D).

Vi du 23: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(m-tolylmetyl)pyrazolo[4,3-
b]pyridin-7-amin

Pugc didu ché tir m-tolylmethanamin hydroclorua va 5,7-dibromo-1-isopropyl-

1 H-pyrazolo[4,3-b]pyridin.

IH NMR (Cloroform-d, 400 Mhz) & 8,22— 8,17 (m, 3H), 7,33— 7,19 (m, 5H),
7.03— 7,00 (m, 1H), 4,89 — 4,86 (m, 2H), 4,53 (d, J = 5,2 Hz, 2H), 4,42 (q, J = 7,2 Hz,
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2H), 2,39 (s, 3H), 1,65 (d, J = 6,4 Hz, 6H), 1,33 (t, J = 7,2 Hz, 3H). LC-MS (m/z)
402,1 (MH"); tr = 2,57 phut (Phuong phép F).

Vi du 24: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(p-tolylmetyl)pyrazolo[4,3-
b]pyridin-7-amin

Duoc didu ché tir p-tolylmethanamin va 35,7-dibromo-1-isopropyl-1/-
pyrazolo[4,3-b]pyridin.

I NMR (Cloroform-d, 400 Mhz) § 8,23— 8,17 (m, 3H), 7,34 7,32 (m, 2H),
7.24—17.22 (m, 3H), 7,03— 7,00 (m, 1H), 4,89 — 4,74 (m, 2H), 4,52 (d, J = 4,8 Hz, 2H),
4,42 (q, J = 6,8 Hz, 2H), 2,39 (s, 3H), 1,65 (d, J = 6,8 Hz, 6H), 1,35 (t, J = 6,8 Hz,
3H). LC-MS (m/z) 402,1 (MH"); tr = 2,17 phat (Phuong phép A).

Vi du 25: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin dihydroclorua va 5,7-
dibromo-1-isopropyl-1H-pyrazolo[4,3-b]pyridin.

'H NMR (Cloroform-d, 400 Mhz) 6 8,22;8,16 (m, 3H), 7,57 (s, 1H), 7,44 (s,
1H), 7,24 (s, 1H), 7,03-7,00 (m, 1H), 4,82 - 4,77 (m, 1H), 4,60 (brs, 1H), 4,46 (q, J=
7.2 Hz, 2H), 4,39 (d, J = 4,8 Hz, 2H), 3,93 (s, 3H), 1,62 (d, J = 6,4 Hz, 6H), 1,39 (t, J
= 7.2 Hz, 3H). LC-MS (m/z) 392,2 (MH"); tr = 1,86 phut (Phuong phap O).
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Vi du 26: 5-(2-etoxy-3-pyridyl)-1-etyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

/Nl (NG
\ N
N
| T N
Z =N
NH —
/g
N—N
/

DPuoc diéu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin va 5,7-dibromo-1-
etyl-1H-pyrazolo[4,3-b]pyridin.

'H NMR (Cloroform-d, 400 Mhz) § 8,22 - 8,11 (m, 3H), 7,56 (s, 1H), 7,43 (s,
1H), 7,23 (s, 1H), 7,03 - 7,00 (m, 1H), 4,56 - 4,39 (m, 7H), 3,92 (s, 3H), 1,51 (t, J =
7,2 Hz, 3H), 1,38 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 378,2 (MH"); tr = 1,79 phut
(Phuong phép G).

Vi du 27: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin

/
N-N
/

Kf
NH

s
N\
N

Duoc diéu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin va 5,7-dibromo-3-
metyl-1-(oxetan-3-yl)-1 H-pyrazolo[4,3-b]pyridin.

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,30-8,28 (m, 1H), 8,20-8,18 (m, 1H), 7,54
(s, 1H), 7,43 (s, 1H), 7,32 (s, 1H), 7,05-7,02 (m, 1H), 5,85-5,75 (m, 1H), 5,55 (brs,
1H), 5,18-5,11 (m, 4H), 4,51-4,45 (m, 2H), 4,41 (d, J = 4,8 Hz, 2H), 3,92 (s, 3H), 2,64
(s, 3H), 1,40 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 420,1 (MH"); tr = 1,99 phut (Phuong
phép B).
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Vi du 28: 5-(2-etoxy-3-pyridyl)-1,3-dimetyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Dugc didu ché tir (1-metyl-1H-pyrazol-4-yl)methanamin va 5,7-diclo-1,3-
dimetyl-1H-pyrazolo[4,3-b]pyridin.

IH NMR (Cloroform-d, 400 Mhz) & 8,28-8,26 (m, 1H), 8,19-8,18 (m, 1H), 7,56
(s, 1H), 7,44 (s, 1H), 7,21 (s, 1H), 7,04-7,01 (m, 1H), 4,63 (brs, 1H), 4,47 (q, J = 6,8
Hz, 2H), 4,38 (d, J = 4,8 Hz, 2H), 4,23 (s, 3H), 3,92 (s, 3H), 2,62 (s, 3H), 1,39 (t, J =
7.2 Hz, 3H). LC-MS (m/z) 378,2 (MH"); tr = 1,93 phut (Phuong phap B).

Vi du 29: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metylthiazol-2-
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

B6 sung vao dung dich cua 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin (50 mg, 0,16 mmol) trong THF (3 ml) Ti(i-PrO)s (91
mg, 0,32 mmol, 95 pl) va 4-metylthiazol-2-carbaldehyt (41 mg, 0,32 mmol, 35 pl).
Khuéy hdn hop & nhiét do 50°C trong thoi gian 18 gio. Lam lanh hdn hop phéan g
xudng 0°C, sau do bd sung NaBH4 (30 mg, 0,80 mmol) vao hdn hop tir tir va khudy
phan tng & nhiét d6 0°C trong thoi gian 10 phat. BS sung nuée (2 ml) dé 1am dimg
phan ting, loc hdn hop thu duge va rira phén cin bang etyl axetat (20 ml x 2). Rira dich

loc két hop bang nudce mudi (10 ml), lam kho trén NaxSOs, va 6. Tinh ché phan cin
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bang séc ky cot (SiO, ete dau mo:etyl axetat = tir 2:1 dén 1:1) sau d6 1a tinh ché bang
HPLC didu ché dé tao ra 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-
metylthiazol-2-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (14 mg).

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,26-8,24 (m, 1H), 8,18-8,17 (m, 1H), 7,19
(s, 1H), 7,03-7,00 (m, 1H), 6,87 (s, 1H), 5,01-4,95 (m, 1H), 4,82 (d, J = 4,8 Hz, 2H),
4,47-4,42 (q, J= 7,2 Hz, 2H), 2,66 (s, 3H), 2,48 (s, 3H), 1,68 (d, J = 6,4 Hz, 6H), 1,37
(t, J=17,2 Hz, 3H). LC-MS (m/z) 423,0 (MH"); tr = 1,92 phit (Phuong phép C).

Cé4c vi du sau day dugce diéu ché theo cach twong tu:

Vi du 30: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metyl-1,2,4-
oxadiazol-5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Dugc diéu ché tir 3-metyl-1,2,4-oxadiazol-5-carbaldehyt va 5-(2-etoxypyridin-
3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (Cloroform-d, 400 Mhz) & 8,27 (dd, J = 7,2, 2,0 Hz, 1H), 8,19-8,18
(m, 1H), 7,17 (s, 1H), 7,05-7,02 (m, 1H), 4,95 (brs, 1H), 4,76 (d, J = 4,8 Hz, 2H), 4,49
(q, J = 6,8 Hz, 2H), 2,65 (s, 3H), 2,44 (s, 3H), 1,67 (d, J = 6,4 Hz, 6H), 1,42 (1, /= 6,8
Hz, 3H). LC-MS (m/z) 408,2 (MH"); tr = 2,31 phut (Phuong phép B).

Vi du 31: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin
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DPuoc didu ché tir 1-metyl-1H-1,2,4-triazol-3-carbaldehyt va 5-(2-etoxypyridin-
3-yl)-1-isopropyl-3-metyl-1 H-pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (Cloroform-d, 400 Mhz) & 8,27 (dd, J= 1,6, 7,2 Hz, 1H), 8,18 (dd, J
= 1,6, 4,8 Hz, 1H), 8,05 (s, 1H), 7,22 (s, 1H), 7,04-7,01 (m, 1H), 5,50 (brs, 1H), 5,01-
4,96 (m, 1H), 4,58 (d, J= 4,8 Hz, 2H), 4,50 (q, J = 7,2 Hz, 2H), 3,95 (s, 3H), 2,66 (s,
3H),1,66 (d, J= 6,0 Hz, 6H), 1,45 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 407,1 (MH"); tr =
1,87 phuat (Phuong phap C).

Vi du 32: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

DPugc didu ché tir 2-metylthiazol-5-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (Cloroform-d, 400 Mhz) & 8,17-8,25 (m, 1H), 8,19-8,18 (m, 1H), 7,62
(s, 1H), 7,26 (s, 1H), 7,05-7,02 (m, 1H), 4,83-4,80 (m, 1H), 4,70 (s, 2H), 4,48 (¢, J =
7,2 Hz, 2H), 2,71 (s, 3H), 2,65 (s, 3H), 1,62 (d, J = 6,4 Hz, 6H), 1,40 (t, /= 7.2 Hz,
3H). LC-MS (m/z) 423 (MH"); tr = 1,80 phtit (Phuong phap A).

Vi du 33: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(S-metyl-1,3,4-
thiadiazol-2-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin
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DPugc diéu ché tir 5-metyl-1,3,4-thiadiazol-2-carbaldehyt va 5-(2-etoxypyridin-
3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (Cloroform-d, 400 Mhz) & 8,32-8,29 (m, 1H), 8,22-8,20 (m, 1H), 7,30
(s, 1H), 7,07-7,04 (m, 1H), 5,51 (brs, 1H), 4,97 (d, J = 5,2 Hz, 2H), 4,57-4,48 (m, 2H),
2,82 (s, 3H), 2,69 (s, 3H), 1,69 (d, J = 6,4 Hz, 6H), 1,42 (t, J = 7,2 Hz, 3H). LC-MS
(m/7) 424 (MIT"); tr = 2,14 phat (Phuong phép B).

Vi du 34: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-3-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Puoc didu ché tir 5-metylthiophen-3-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

'H{ NMR (Cloroform-d, 400 Mhz) § 8,28-8,26 (m, 1H), 8,18-8,17 (m, 1H), 7,22
(s, 1H), 7,04-7,01 (m, 2H), 6,80 (s, 1H), 4,84-4,77 (m, 1H), 4,66 (brs, 1H), 4,48-4,43
(m, 4H), 2,65 (s, 3H), 2,51 (s, 3H), 1,62 (d, J = 6,8 Hz, 6H), 1,38 (t, J=17,2 Hz, 3H).
LC-MS (m/z) 422 (MH"); tr = 2,21 phut (Phuong phép H).

Vi du 35: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Dugc didu ché tir 4-metylthiophen-2-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.
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'H NMR (Cloroform-d, 400 Mhz) 8 8,27 (dd, J= 7.6, 1,6 Hz, 1H), 8,18 (dd, J=
4.8, 2,0 Hz, 1H), 7,26 (s, 1H), 7,04-7,01 (m, 1H), 6,92 (s, 1H), 6,87 (s, 1H), 4,86-4,81
(m, 1H), 4,72 (brs, 1H), 4,66-4,65 (m, 2H), 4,47 (q, J = 7,2 Hz, 2H), 2,65 (s, 3H), 2,27
(s, 3H), 1,62 (d, J = 6,4 Hz, 6H), 1,39 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 422,1 (MH");
tr = 1,78 phut (Phuong phép I).

Vi du 36: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Pugc diéu ché tir 5-metylthiophen-2-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (Cloroform-d, 400 Mhz) § 8,28-8,25 (m, 1H), 8,18-8,17 (m, 1H), 7,25
(s, 1H), 7,04-7,01 (m, 1H), 6,90-6,89 (m, 1H), 6,67-6,66 (s, 1H), 4,86-4,81 (m, 1H),
4,72 (brs, 1H), 4,63-4,62 (m, 2H), 4,48 (q, J = 6,8 Hz, 2H), 2,65 (s, 3H), 2,49 (s, 3H),
1,62 (d, J= 6,4 Hz, 6H), 1,39 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 422 (MH"); tr = 1,78 7
phuat (Phuong phap I).

Vi du 37: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

&

2

Pugc didu ché tir 2-metyloxazol-4-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.
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'H NMR (Cloroform-d, 400 Mhz) ¢ 8,26-8,24 (m, 1H), 8,17-8,16 (m, 1H), 7,53
(s, 1H), 7,17 (s, 1H), 7,03-7,00 (m, 1H), 5,01 (brs, 1H), 4,88-4,83 (m, 1H), 4,49-4,44
(m, 2H), 4,39 (d, J = 5,2 Hz, 2H), 2,64 (s, 3H), 2,48 (s, 3H), 1,62 (d, J = 6,8 Hz, 6H),
1,38 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 407,1 (MH"); tr = 2,03 phut (Phuong phép C).

Vi du 38: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyloxazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

DPuoc diéu ché tir 5-metyloxazol-2-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin. '

TH NMR (Cloroform-d, 400 Mhz) & 8,27-8,25 (m, 1H), 8,19-8,17 (m, 1H), 7,17
(s, 1H), 7,04-7,01 (m, 1H), 6,75 (s, 1H), 5,41 (brs, 1H), 4,99-4,95 (m, 1H), 4,55 (d, J=
4,8 Hz, 2H), 4,49 (q, J = 7,2 Hz, 2H), 2,65 (s, 3H), 2,35 (s, 3H), 1,67 (d, J = 6,4 Hz,
6H), 1,44 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 407,1 (MH"); tr = 2,06 phtt (Phuong phap
O).

Vi du 39: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

Dugc didu ché tir 1H-pyrazol-3-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.
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'H NMR (Cloroform-d, 400 Mhz) & 8,25-8,23 (m, 1H), 8,18-8,16 (m, 1H), 7,58
(d, J = 2,4 Hz, 1H), 7,19 (s, 1H), 7,03-7,00 (m, 1H), 6,35 (d, J = 2,4 Hz, 1H), 5,31
(brs, 1H), 4,93-4,87 (m, 1H), 4,57 (d, J = 4,8 Hz, 2H), 4,50 -4,45 (m, 2H), 2,65 (s,
3H), 1,63 (d, J = 6,4 Hz, 6H), 1,41 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 392,1 (MHY); tr
= 1,92 phat (Phwong phap C).

Vi du 40: 5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

.
_

HN

Dugc didu ché tr 1H-imidazol-4-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

IH NMR (Cloroform-d, 400 Mhz) & 8,24-8,22 (m, 1H), 8,17-8,15 (m, 1H), 7,65
(m, 1H), 7,19 (m, 1H), 7,03-7,00 (m, 2H), 5,27 (brs, 1H), 4,92-4,86 (m, 1H), 4,49-4,44
(m, 4H), 2,64 (s, 3H), 1,61 (d, J = 6,4 Hz, 6H), 1,40 (t, /= 7,2 Hz, 3H). LC-MS (m/z)
392,1 (MH™); tr = 1,52 phut (Phuong phép C).

Vi du 41: N-benzyl-5-(2-etoxy-3-pyridyl)-1-isopropyl-pyrazolo[4,3-b]pyridin-

7-amin

DPugc didu ché tir benzaldehyt va 5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-
pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (DMSO-ds, 600 Mhz) & 8,16 — 8,07 (m, 3H), 7,43 — 7,38 (m, 2H),
735 (dd, J = 8,4, 7,0 Hz, 2H), 7,27 — 7,21 (m, 1H), 7,04 (dd, J= 7,4, 4,9 Hz, 2H), 6,96
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(s, 1H), 5,34 (hept, J = 6,4 Hz, 1H), 4,58 (d, J= 5,6 Hz, 2H), 4,23 (q, J=7,0 Hz, 2H),
1,56 — 1,45 (d, J= 6,4 Hz , 6H), 1,13 (t, J= 7,0 Hz, 3H). LC-MS (m/z) 388 (MH"); tr
= 0,66 phut (Phuong phép D).

Vi du 42: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metylisoxazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

DPuoc diéu ché tir 3-metylisoxazol-5-carbaldehyt va 5-(2-etoxypyridin-3-yl)-1-
isopropyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (DMSO-ds, 600 Mhz) & 8,25 — 8,17 (m, 3H), 7,16 — 7,11 (m, 2H),
7,08 (t, J= 5,8 Hz, 1H), 6,31 (s, 1H), 5,31 (hept, J= 6,5 Hz, 1H), 4,71 (d, J= 5,7 Hz,
2H), 4,40 (q, J = 7,0 Hz, 2H), 2,23 (s, 3H), 1,56 (d, J = 6,5 Hz, 6H), 1,29 (t, /=70
Hz, 3H). LC-MS (m/z) 393,1 (MH"); tr = 0,55 phut (Phwong phap D).

Vi du 43: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

)
R
NH §/
N\
/N

Dugc didu ché tir 5-metyl-1,2,4-oxadiazol-3-carbaldehyt va 5-(2-etoxypyridin-
3-yl)-1-isopropyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

IH{ NMR (DMSO-ds, 600 Mhz) § 8,20 — 8,10 (m, 3H), 7,13 (s, 1H), 7,08 (dd, J
=174, 4,9 Hz, 1H), 7,00 (t, J = 5,9 Hz, 1H), 5,26 (hept, J = 6,4 Hz, 1H), 4,66 (d, J =
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5,8 Hz, 2H), 4,36 (q, J = 7,0 Hz, 2H), 2,56 (s, 3H), 1,50 (d, J = 6,4 Hz, 6H), 1,28 (t, J
= 7,0 Hz, 3H). LC-MS (m/z) 394 (MH"); tr = 0,54 phut (Phwong phép D).

Vi du 44: N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-etoxy-3-pyridyl)-1-
isopropyl-pyrazolo[4,3-b]pyridin-7-amin

Duoc didu ché tir 1,5-dimetyl-1H-pyrazol-3-carbaldehyt va 5-(2-etoxypyridin-
3-yl)-1-isopropyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

'H NMR (Metanol-ds, 600 Mhz) & 8,17 (dd, J = 5,0, 2,0 Hz, 1H), 8,04 (s, 1H),
7,94 (dd, J = 7,3, 1,9 Hz, 1H), 7,07 (dd, J = 7.3, 4,9 Hz, 1H), 6,98 (s, 1H), 6,07 (s,
1H), 5,22 (hept, J = 6,4 Hz, 1H), 4,53 (d, J = 1,5 Hz, 2H), 4,39 (q, J = 7,0 Hz, 2H),
3,75 (s, 3H), 2,26 (s, 3H), 1,63 (d, J = 6,5 Hz, 6H), 1,30 (t, /= 7,1 Hz, 3H). LC-MS
(m/z) 406,1 (MH"); tr = 0,60 phut (Phuong phéap D).

Vi du 45: 3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-
1 H-pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on

~ Dugc didu ché tir 1-metyl-6-oxo-1,6-dihydropyridin-3-carbaldehyt va 5-(2-
etoxypyridin-3-yl)-1 -isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin. |

'H NMR (Cloroform-d, 400 Mhz) 8,28-8,26 (m, 1H), 8,19-8,18 (m, 1H), 7,44-
7,42 (m, 1H), 7,35 (d, J=2,0 Hz, 1H), 7,19 (s, 1H), 7,05-7,02 (m, 1H), 6,66 (d, J= 9,6
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Hz, 1H), 4,82-4,76 (m, 1H), 4,56 (brs, 1H), 4,47-4,42 (m, 2H), 4,29 (d, J = 5,2 Hz,
2H), 3,56 (s, 3H), 2,65 (s, 3H), 1,62 (d, J = 6,4 Hz, 6H), 1,35 (t, J= 7,2 Hz, 3H). LC-
MS (m/z) 433,1 (MH"); tr = 1,86 min (Phwong phép C).

Vi du 46: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((2-metyl-1H-
imidazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché tir 2-metyl-1H-imidazol-4-carbaldehyt va 5-(2-etoxypyridin-3-
yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin.

" TH NMR (Cloroform-d, 400 Mhz) 8,25-8,23 (m, 1H), 8,17-8,15 (m, 1H), 7,19
(s, 1H), 7,02-6,99 (m, 1H), 6,89 (s, 1H), 5,19 (brs, 1H), 4,90-4,85 (m, 1H), 4,49-4,41
(m, 4H), 2,63 (s, 3H), 2,43 (s, 3H), 1,61 (d, J = 6,8 Hz, 6H), 1,40 (t, J= 7,2 Hz, 3H).
LC-MS (m/z) 406,1 (MH"); tr = 1,60 min (Phuwong phép C).

Vi du 47 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1H-
pyrazol-3-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

DPugc didu ché tir 5-metyl-1H-pyrazol-3-carbaldehyt va 5-(2-etoxypyridin-3-
yl)-1-isopropyl-3-metyl-1 H-pyrazolo[4,3-b]pyridin-7-amin.

IH{ NMR (Cloroform-d, 400 Mhz) 6 8,27-8,25 (m, 1H), 8,19-8,17 (m, 1H), 7,20
(s, 1H), 7,04-7,01 (m, 1H), 6,08 (s, 1H), 5,29 (brs, 1H), 4,94-4,87 (m, 1H), 4,51-4,46
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(m, 4H), 2,65 (s, 3H), 2,35 (s, 3H), 1,63 (d, J = 6,8 Hz, 6H), 1,42 (t, /= 7,2 Hz, 3H).
LC-MS (m/z) 406,1 (MH"); tr = 1,90 min (Phuong phép B).

Vi du 48: 5-(2-etoxypyridin-3-yl)-1-etyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

Puoc didu ché bang cach st dung cling quy trinh nhu dugc mo ta dbi véi vi du
1, tr (1-metyl-1H-pyrazol-4-yl)methanamin va _5,7-dibromo-1-etyl-3-metyl-1[—]¥
pyrazolo[4,3-b]pyridin.

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,28-8,26 (m, 1H), 8,19-8,17 (m, 1H), 7,56
(s, 1H), 7,43 (s, 1H), 7,23 (s, 1H), 7,04-7,01 (m, 1H), 4,53 (brs, 1H), 4,50-4,45 (m,
4H), 4,40 (d, J=4,8 Hz, 2H), 3,92 (s, 3H), 2,63 (s, 3H), 1,47 (t, J=7,2 Hz, 3H), 1,39 (t,
J=7,2 Hz, 3H). LC-MS: LC-MS (m/z) 392,1 (MH"); tr = 1,72 min (Phuong phép F).

Vi du 49: 3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-
1 H-pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on

O >?L Q

VY

Khir khi hdn hop cta 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (60 mg, 0,17 mmol), 3-bromo-1-
metylpyridin-2(1H)-on (62 mg, 0,33 mmol), [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua (24 mg, 33 mmol), Cs2CO;3 (108
mg, 0,33 mmol) va 44,445,555 -octametyl-2,2'-bi(1,3,2-dioxaborolan) (84 mg,
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0,33 mmol) trong dioxan (3 ml) va suc bang N> 3 14n, va sau d6 khudy hén hop & nhiét
do 100°C trong thoi gian 1 gid dudi su chiéu xa vi song. Sau d6 bd sung nudc (30 ml)
va chiét hdn hop bing etyl axetat (30 ml x 3). Rira cac 16p hitu co két hop bang nudc
mudi (20 ml), 1am khd trén NazSO4 va ¢6. Tinh ché san phim thd bing HPLC diéu ché
dé tao ra 3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on.

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,45-8,42 (m, 1H), 7,82-7,80 (m, 1H),
7,56-7,54 (m, 2H), 7,44-7,43 (m, 1H), 6,43-6,41 (m, 1H), 4,84-4,82 (m, 1H), 4,48 (s,
2H), 3,92 (s, 3H), 3,68 (s, 3H), 2,63 (s, 3H) 1,57 (d, J = 6,8 Hz, 6H). LC-MS (m/z)
392,1 (MH"); tr = 1,76 min (Phuong phép B).

Vi du 50: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metyloxazol-2-
ylmetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin 2,2,2-trifloaxetat

IN\O\/
Z N
| ] N
Z =N

NH )\
O/EN
\—{(

Puoc diéu ché bang cach st dung cing quy trinh nhu duge mo ta d6i vé6i vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 4-metyloxazol-2-carbaldehyt.

'H NMR (DMSO-ds, 600 Mhz) & 8,37 (dd, J=4.9, 1,9 Hz, 1H), 8,03 (dd, J =
7,5, 1,9 Hz, 1H), 7,81 (s, 1H), 7,22 (dd, J = 7,5, 4,9 Hz, 1H), 7,11 (s, 1H), 6,64 (bds,
1H), 5,29 (p, J = 6,3 Hz, 1H), 4,91 (d, J = 5,6 Hz, 2H), 4,37 (q, J = 7,0 Hz, 2H), 2,54
(s, 3H), 2,03 (s, 3H), 1,50 (d, J = 6,3 Hz, 6H), 1,26 (t, J = 7,0 Hz, 3H). LC-MS (m/z)
407,4 (MH"); tr = 0,52 phtt (Phuong phép E).

Vi du 51: N-((1,2-dimetyl-1H-imidazol-4-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin 2,2,2-trifloaxetat

-185-



A
/]
/N_4\

DPuoc didu ché bang cach st dung cling quy trinh nhu duge mo ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 1,2-dimetylimidazol-4-carbaldehyt.

"H NMR (DMSO-ds, 600 Mhz) & 8,35 (s, 1H), 8,05 (s, 1H), 7,61 (s, 1H), 7,23 —
7,17 (m, 1H), 7,09 (s, 1H), 6,66 (bds, 1H), 5,30 (m, 1H), 4,85 (m, 2H), 4,36 (¢, J=7,0
Hz, 2H), 3,77 (s, 3H), 2,58 (s, 3H), 2,53 (s, 3H), 1,50 (d, J= 6,3 Hz, 6H), 1,19 (t,J=
7,0 Hz, 3H). LC-MS (m/z) 420,4 (MH"); tr = 0,33 phut (Phuong phép E).

Vi du 52: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,2,4-
oxadiazol-3-yl)metyl]|pyrazolo[4,3-b]pyridin-7-amin

DPuogc didu ché bang cach str dung cling quy trinh nhw dugc mo ta d6i voi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 5-metyl-1,2,4-oxadiazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,27-8,25 (m, 1H), 8,19-8,18 (m ,1H), 7,23
(s, 1H), 7,04-7,01 (m, 1H), 5,23 (brs, 1H), 4,94-4,91 (m, 1H), 4,63 (d, J= 5,2 Hz, 2H),
4,52-4,47 (m ,2H), 2,65 (s, 3H), 2,64 (s, 3H), 1,66 (d, J= 6,4 Hz, 6H), 1,44 (t, J= 6,8
Hz, 3H) . LC-MS (m/z) 408,4 (MH"); tr = 0,49 phuit (Phuong phép E).

Vi du 53: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1,2,4-oxadiazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
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DPuoc diu ché bing cach sir dung ciing quy trinh nhu duge mé ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 1,2,4-oxadiazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,78 (s, 1H), 8,27-8,25 (m, 1H), 8,19-8,17
(m, 1H), 7,25 (s, 1H), 7,04-7,01 (m, 1H), 5,25 (brs, 1H), 4,96-4,90 (m, 1H), 4,74 (d, J
= 4,4 Hz, 2H), 4,52-4,47 (m, 2H), 2,65 (s, 3H), 1,66 (d, J = 6,4 Hz, 6H), 1,43 (t, J =
7,2 Hz, 3H) . LC-MS (m/z) 394,4 (MH"); tr = 0,47 phut (Phuong phép E).

Vi du 54 N—[(1,S-dimetylpyr_azo‘ly-3-yl)metyl]-S-(Z-etoxy-3-pyridyl)-1-
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

N\ o

DPuoc didu ché bing cach sir dung cing quy trinh nhu duge md ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 1,5-dimetylpyrazol-3-carbaldehyt.

IH NMR (Cloroform-d, 400 Mhz) ¢ 8,26 (dd, J = 2,0, 7,6 Hz, 1H), 8,18 (dd, J
= 2,0, 8,4 Hz, 1H), 7,18 (s, 1H), 7,03 (dd, J = 5,2, 7,6 Hz, 1H), 6,03 (s, 1H), 5,29 (brs,
1H), 4,95-4,88 (m, 1H), 4,51-4,44 (m, 4H), 3,79 (s, 3H), 2,65 (s, 3H), 2,29 (s, 3H),
1,64 (d, J = 6,8 Hz, 6H), 1,42 (t, J = 7,6 Hz, 3H) . LC-MS (m/z) 420,4 (MH); tr =
0,53 phut (Phuong phéap E).

Vi du 55: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1H-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin
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DPuoc didu ché bang cach sir dung cing quy trinh nhu duge md ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 5-metyl-1H-1,2,4-triazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz) & 8,23 (dd, J=2,0, 7,6 Hz, 1H), 8,17 (dd, J=
2,0, 5,2 Hz, 1H), 7,19 (s, 1H), 7,01 (dd, J = 5,2, 7,6 Hz, 1H), 5,70 (brs, 1H), 5,00 (brs,
1H), 4,61 (br s, 2H), 4,48 (q, J = 7,2 Hz, 2H), 2,64 (s, 3H), 2,48 (s, 3H), 1,65 (d, J =
6,4 Hz, 6H), 1,43 (t, J = 7,2 Hz, 3H) . LC-MS (w/z) 407,1 (MH"); tr = 1,86 phut
(Phuong phap C).

Vi du 56: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Pugc didu ché bang cach sit dung clng quy trinh nhu dugc mo ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-pyrazolo[4,3-b]pyridin-7-amin va 1-
metyl-1,2,4-triazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz) & 8,24-8,17 (m, 3H), 8,06 (s, 1H), 7,23 (s,
1H), 7,04-7,01 (m, 1H), 5,61 (brs, 1H), 5,08 - 5,01 (m, 1H), 4,60 (d, J = 4,4 Hz, 2H),
4,50 (q, J= 7,2 Hz, 2H), 3,95 (s, 3H), 1,70 (d, J = 6,4 Hz, 6H), 1,46 (t, J= 7,2 Hz, 3H)
.LC-MS (m/z) 393,4 (MH"); tr = 0,41 phit (Phuwong phép E).
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Vi du 57: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

Pugc didu ché bing cach st dung cing quy trinh nhu dugc mo ta d6i véi vi du
29, tr 5-(2-etoxypyridin-3-yl)-1-isopropyl-1H-pyrazolo[4,3-b]pyridin-7-amin va 1H-
pyrazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz) & 8,23 - 8,17 (m, 3H), 7,61 (d, J = 2,4 Hz,
1H), 7,22 (s, 1H), 7,04-7,01 (m, 1H), 6,38 (d, J = 2,4 Hz, 1H), 5,46 (brs, 1H), 5,02 -
4,95 (m, 1H), 4,59 (d, J = 4.4 Hz, 2H), 4,49 (q, J = 7,2 Hz, 2H), 1,67 (d, J = 6,8 Hz,
6H), 1,43 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 378,3 (MH"); tr = 0,43 phtt (Phuong phap
E).

Vi du 58  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-
imidazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin 2,2,2-trifloaxetat

DPuoc didu ché bang cach st dung cing quy trinh nhu duge md ta d6i véi vi du
1, ta 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b/pyridin va (1-metyl-1H-
imidazol-4-yl)methanamin.

IH NMR (DMSO-ds, 600 Mhz) & 8,99 (s, 1H), 8,55 (bds, 1H), 8,39 (dd, J= 5,0,
1,9 Hz, 1H), 8,02 (dd, J= 7,4, 1,9 Hz, 1H), 7,67 (s, 1H), 7,23 (dd, J=T7.4, 5,0 Hz, 1H),
7,04 (s, 1H), 5,29 (p, J = 6,4 Hz, 1H), 4,91 (d, J = 5,8 Hz, 2H), 4,36 (t, J = 7,0 Hz,
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2H), 3,82 (s, 3H), 2,55 (s, 3H), 1,51 (d, J = 6,4 Hz, 6H), 1,21 (t, J= 7,0 Hz, 3H). LC-
MS (m/z) 406,4 (MH"); tr = 0,34 phut (Phuwong phép E).

Vi du 59: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1,3,4-oxadiazol-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

N0

DPuoc didu ché bang cach sitr dung cing quy trinh nhu dugc mé ta dbi vé6i vi du
1, tir 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b/pyridin va (1,3,4-oxadiazol-2-
yl)methanamin hydrobromua.

'H NMR (Cloroform-d, 400 Mhz) & 8,42-8,37 (m, 2H), 8,24-8,22 (m, 1H), 7,88
(s, 1H), 7,10-7,08 (m, 2H), 4,86-4,79 (m, 1H), 4,52 (d, J = 7,2 Hz, 2H), 4,33 (s, 2H),
2,71 (s, 3H), 1,55 (d, J = 6,8 Hz, 6H), 1,45 (t, J= 7,2 Hz, 3H) . LC-MS (m/z) 394,3
(MH"); tr = 0,61 phut (Phuong phép E).

Vi du 60: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Puoc didu ché bang cach sit dung cing quy trinh nhu dugc md ta dbi vé6i vi du
1, tx 35,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b/pyridin va (1-metyl-1H-
pyrazol-3-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,27-8,25 (m, 1H), 8,18-8,17 (m, 1H), 7,37
(d, J = 2,0 Hz, 1H), 7,20 (s, 1H), 7,04-7,01 (m, 1H), 6,26 (d, J = 2,0 Hz, 1H), 5,25
(brs, 1H), 4,95-4,88 (m, 1H), 4,51-4,46 (m, 4H), 3,93 (s, 3H), 2,65 (s, 3H), 1,64 (d, J=
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6,4 Hz, 6H), 1,42 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 406,4 (MH"); tr = 0,50 phut
(Phuong phép E).

Vi du 61: 5-(1,3-dimetylpyrazol-4-yl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-
4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

SN
= N’N
NH )\

.

N—N
/

Puoc didu ché bing cach st dung cling quy trinh nhu dugc mo ta d6i véi vi du
1, tur 5-clo-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-
b]pyridin-7-amin va 1,3-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrazol.

'H NMR (Cloroform-d, 400 Mhz): § 7,75 (s, 1H), 7,55 (s, 1H), 7,40 (s, 1H),
6,56 (s, 1H), 4,74-4,67 (m, 1H), 4,54 (brs, 1H), 4,37 (d, ] = 4,8 Hz, 2H), 3,92 (s, 3H),
3,87 (s, 3H), 2,60 (s, 3H), 2,50 (s, 3H), 1,56 (d, ] = 6,4 Hz, 6H). LC-MS (m/z) 379,4
(MH"); tr = 0,38 phit (Phuong phap E).

Vi du 62: l-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin

Duoc didu ché bing cach st dung cing quy trinh nhu duge md ta d6i vé6i vi du
1, tur 5-clo-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-
b]pyridin-7-amin va axit (2-metoxy-3-pyridyl)boronic.
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TH NMR (Cloroform-d, 400 Mhz) ¢ 8,21 - 8,17 (m, 2H), 7,57 (s, 1H), 7,45 (s,
1H), 7,08 - 7,04 (m, 2H), 4,79 - 4,73 (m, 1H), 4,57 (brs, 1H), 4,39 (d, J = 4,8 Hz, 2H),
3,99 (s, 3H), 3,93 (s, 3H), 2,64 (s, 3H), 1,59 (d, J = 6,4 Hz, 6H). LC-MS (m/z) 3924
(MH"); tr = 0,43 phut (Phuong phap E).

Vi du 63: l-isopropyl-5-(2-metoxyphenyl)-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

N

“N
P N’
Te

.

N—N
/

Pugc didu ché béng cach st dl_ing cung quy trinh nhu dugc md ta déi véi vi du
1, tr 5-clo-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl|pyrazolo[4,3-

b]pyridin-7-amin va axit (2-metoxyphenyl)boronic.

'H NMR (Cloroform-d, 400 Mhz) § 7,74 (dd, J = 1,8, 7,4 Hz, 1H), 7,56 (s, 1H),
7,43 (s, 1H), 7,40 - 7,31 (m, 1H), 7,13 - 7,05 (m, 1H), 7,00 (d, J = 8,0 Hz, 1H), 6,94
(s, 1H), 4,82 - 4,72 (m, 1H), 4,53 (brs, 1H), 4,36 (d, J = 4,8 Hz, 2H), 3,92 (s, 3H), 3,82
(s, 3H), 2,65 (s, 3H), 1,59 (d, J = 6,8 Hz, 6H). LC-MS (m/z) 391,1 (MH"); tr = 0,47
phat (Phuong phép E).

Vi du 64: l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-phenyl-
pyrazolo[4,3-b]pyridin-7-amin

N

/4

N

j

N
2/7

N—-N
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\

T

DPuoc didu ché bang cach st dung cung quy trinh nhu dugc mo ta d6i voi vi du
1, tr 5-clo-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-

b]pyridin-7-amin va axit phenylboronic.
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'H NMR (Cloroform-d, 400 Mhz) ¢ 8,00 - 7,99 (m, 2H), 7,58 (s, 1H), 7,49 -
7,43 (m, 3H), 7,41 - 7,37 (m, 1H), 6,88 (s, 1H), 4,79 - 4,69 (m, 1H), 4,56 (brs, 1H),
4,43 (d, J = 4,8 Hz, 2H), 3,93 (s, 3H), 2,67 (s, 3H), 1,59 (d, J = 6,4 Hz, 6H). LC-MS
(m/z) 361,3 (MH"); tr = 0,45 phut (Phuong phap E).

Vi du 65: l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-metyl-3-
thienyl)pyrazolo[4,3-b]pyridin-7-amin

S/
N

/
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Duoc diéu ché bing cach str dung cing quy trinh nhu dugc mo ta dbi vé6i vi du
1, tr 5-clo-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-
b]pyridin-7-amin va 4,4,5,5-tetrametyl-2-(2-metyl-3-thienyl)-1,3,2-dioxaborolan.

'H NMR (Cloroform-d, 400 Mhz) 6 7,55 (s, 1H), 7,40 (s, 1H), 7,26 (d, JJJ =
4,8 Hz 1H), 7,08 (d, JJJ = 5,2 Hz 1H), 6,60 (brs, 1H), 4,77-4,72 (m, 1H), 4,57 (brs,
1H), 4,36 (d, J = 4,4 Hz, 2H), 3,92 (s, 3H), 2,66 (s, 3H), 2,62 (s, 3H), 1,58 (d, /= 6.4
Hz, 6H)). LC-MS (m/z) 381,0 (MH+); tr = 2,06 phut (Phuong phap F).

Vi du 66: 5-(1,5-dimetylpyrazol-4-yl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-
4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

N—N

Duogc diéu ché bing cich st dung cung quy trinh nhu duge mo ta d6i véi vi du
1, tr 5-clo-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-
b]pyridin-7-amin va 1,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)pyrazol.
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'H NMR (DMSO-ds, 400 Mhz) 6 7,74 (s, 1H), 7,64 (s, 1H), 7,44 (s, 1H), 6,57
(brs, 1H), 6,57 (s, 1H), 5,13-5,07 (m, 1H), 4,38 (d, J = 5,2 Hz, 2H), 3,76 (s, 3H), 3,75
(s, 3H), 2,56 (s, 3H), 2,41 (s, 3H), 1,42 (d, J = 6,4 Hz, 6H). LC-MS (m/z) 379,4
(MHY); tr = 0,38 phut (Phuong phép E).

Vi du 67: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-metylpyrazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2

, Puogc didu ché bang cich sir dung cing quy trinh nhu dugc md ta d6i voi vi du
1, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1 H-pyrazolo[4,3-b]pyridin-7-amin,
chét ddng phan d6i anh 2, axit (2-etoxy-3-pyridyl)boronic va (1-metyl-1H-pyrazol-3-
yl)methanamin.

TH NMR (Cloroform-d, 400 Mhz) § 8,27 (dd, J=1,6,7,2Hz, 1H), 8,17 (dd, J
= 1,6, 4,8 Hz, 1H), 7,37 (d, J = 2,0 Hz, 1H), 7,21 (s, 1H), 7,02 (dd, J = 4,8, 7,6 Hz,
1H), 6,25 (d, J = 2,0 Hz, 1H), 5,24 (brs, 1H), 4,65 - 4,60 (m, 1H), 4,51 - 4,46 (m, 4H),
3,92 (s, 3H), 2,65 (s, 3H), 2,22 - 2,15 (m, 1H), 1,92 - 1,85 (m, 1H), 1,62 (d, J = 6,4
Hz, 3H), 1,43 (t, J = 6,8 Hz, 3H), 0,92 (t, J = 7,6 Hz, 3H). LC-MS (m/z) 420,1 (MH");
tr = 1,87 (Phuong phap A).

Vi du 68: 3-metyl-1-[1-metylpropyl]-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 2 _
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Puoc didu ché bang cach sir dung ciing quy trinh nhu duge mo ta d6i voi vi du
1, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin,
chit ddng phan dbi anh 2 va (2-metyl-2H-tetrazol-5-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz) ¢ 8,27 (dd, J= 7,50, 1,98 Hz, 1H) 8,19 (dd,
J=5,07, 1,98 Hz, 1H) 7,25 (s, 1H) 7,03 (dd, J= 7,39, 4,96 Hz, 1H) 5,29 (s, 1H) 4,78
(d, J=5,07 Hz, 2H) 4,61 - 4,68 (m, 1H) 4,37 - 4,41 (m, SH) 2,66 (s, 3H) 2,18 (s, 1H)
1,80 - 1,96 (m, 3H) 1,65 (d, J= 6,62 Hz, 3H) 1,06 (t, /= 7,39 Hz, 3H) 0,92 (t, /= 7,39
Hz, 3H). LC-MS (m/z) 436,1 (MH"); tr = 1,97 (Phuong phap A).

Vi du 69: 5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin, chét déng phan d6i anh 1

Duogc didu ché bang cach sir dung cing quy trinh nhu dugc mo ta d6i véi vi du
1, tr 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chét
dong phan ddi anh 1, axit (2-etoxy-3-pyridyl)boronic va (1-metyl-1H-pyrazol-4-
yl)methanamin.

IH NMR (Cloroform-d, 400 Mhz) § 8,18-8,14 (m, 2H), 8,11 (s, 1H), 7,59 (s,
1H), 7,40 (s, 1H), 7,11-7,07 (m, 2H), 6,73-6,72 (m, 1H), 5,01-4,96 (m, 1H), 4,39-4,33
(m, 4H), 3,77 (s, 3H), 2,00-1,97 (m, 1H), 1,81-1,79 (m, 1H), 1,49 (d, J = 6,8 Hz, 3H),
1,25 (t, J = 6,8 Hz, 3H), 0,73 (t, J = 7,2 Hz, 3H). SFC-MS: #r = 4,72 min, ec% =
97,51. LC-MS (m/z) 406,1 (MH"); tr = 2,09 (Phuong phap A).

Vi du 70: 5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phéan dbi anh 2
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Puogc didu ché bing cach stt dung cing quy trinh nhu duge mo ta d6i vé6i vi du
1, tu 1-(sec-butyl)-S-(2-etoxypyridin—3-yl)-lHprrazolo[4,3-b]pyridin—7-amin, chét
ddng phan ddi anh 2, axit (2-etoxy-3-pyridyl)boronic va (1-metyl-1H-pyrazol-4-
yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz) 6 8,17-8,14 (m, 2H), 8,11 (s, 1H), 7,59 (s,
1H), 7,40 (s, 1H), 7,11-7,06 (m, 2H), 6,74-6,71 (m, 1H), 5,01-4,97 (m, 1H), 4,39-4,33
(m, 4H), 3,77 (s, 3H), 2,00-1,95 (m, 1H), 1,82-1,77 (m, 1H), 1,49 (d, J = 6,4 Hz, 3H),
1,25 (t, J = 6,8 Hz, 3H), 0,73 (t, J = 7,2 Hz, 3H). SFC-MS: & = 4,48 min, ee% =
95,47. LC-MS (m/z) 406,1 (MH"); tr = 2,01 (Phlicmg phéap A).

Vi du 71: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metylthiazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin

N=

/QES
NH

Duoc didu ché bing cach st dung cing quy trinh nhu dwge mo ta dbi véi vi du
1, tx 35,7-dibromo-1-isopropyl-1H-pyrazolo[4,3-b]pyridin,  2-etoxy-3-(4.4.5,5-
tetrametyl-1,3,2-dioxab 6rolan—2-yl)pyridin va  (4-metylthiazol-5-yl)methanamin
dihydroclorua.

TH NMR (DMSO-ds, 6OOV Mhz) J 8,84 (s, 1H), 8,17 (dd, J = 4,9, 1,9 Hz, 1H),
8,14 — 8,08 (m, 2H), 7,07 (dd, J = 7.3, 4,7 Hz, 2H), 7,02 (s, 1H), 5,26 (hept, J = 6,4
Hz, 1H), 4,67 (d, J = 5,3 Hz, 2H), 4,34 (q, J = 7,0 Hz, 2H), 2,44 (s, 3H), 1,50 (d, J =
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6,3 Hz, 6H), 1,21 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 409,5 (MH"); tr = 0,51 (Phuong
phap D).

Vi du  72:  5-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-
b]pyridin-7-ylJoxymetyl]-2-metyl-oxazol

DPuoc didu ché bang cach sir dung ciing quy trinh nhu dugc md ta d6i voi vi du
1, t 5,7-dibromo-1l-isopropyl-1H-pyrazolo[4,3-b]pyridin,  2-etoxy-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin va (2-metyloxazol-5-yl)metanol.

'H NMR (DMSO-ds, 600 Mhz) ¢ 8,24 (dd, J = 4,9, 2,0 Hz, 1H), 8,18 (dd, J =
7,3, 2,0 Hz, 1H), 7,65 (s, 1H), 7,28 (s, 1H), 7,14 (dd, J = 7.4, 4,9 Hz, 1H), 5,45 (s,
2H), 5,11 (hept, J = 6,7 Hz, 1H), 4,45 (q, J = 7,0 Hz, 2H), 2,51 (s, 3H), 2,43 (s, 3H),
1,44 (d, J = 6,6 Hz, 6H), 1,36 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 408,6 (MH"); tr =
0,64 (Phuong phéap D).

Vi du  73:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bing cach st dung cing quy trinh nhu duge md ta d6i vé6i vi du
1, tx 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-

pyridyl)boronic va pyrimidin-4-ylmethanamin.

-197-



31039

TH NMR (400 Mhz, Cloroform-d,) 8 9,28 (s, 1H), 8,76 (d, J = 5,3 Hz, 1H), 8,27
(brd, J = 7,5 Hz, 1H), 8,19 (brd, J = 3,3 Hz, 1H), 7,45 (brs, 1H), 7,11 (s, 1H), 7,04
(dd, J = 5,0, 6,9 Hz, 1H), 6,30 (weak br s, 1H), 5,11 (m, 1H), 4,68 (m, 2H), 4,46 (q, J
= 7,1 Hz, 2H), 2,68 (s, 3H), 1,72 (d, J = 6,6 Hz, 6H), 1,39 (t, J = 7,1 Hz, 3H). LC-MS
(m/z) 404,1 (MH"); tr = 1,89 (Phuong phap C).

Vi du  74:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

DPuoc diéu ché bang cach st dung cling quy trinh nhu dugc mo ta d6i voi vi du
1, tr 35,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va pyrimidin-2-ylmethanamin.

'"H NMR (Cloroform-d, 400 Mhz) & 8,83 (d, J = 4,8 Hz, 2H), 8,28 (dd, J = 2,0,
7,2 Hz, 1H), 8,19 (dd, J = 2,0, 4,8 Hz, 1H), 7,34-7,31 (m, 1H), 7,19 (s, 1H), 7,03 (dd, J
=52, 7,6 Hz, 1H), 6,45 (brs, 1H), 5,17-5,10 (m, 1H), 4,74 (d, J= 4,0 Hz, 2H), 4,50 (q,
J= 6,8 Hz, 2H), 2,67 (s, 3H), 1,72 (d, J = 6,4 Hz, 6H), 1,46 (t, J = 6,8 Hz, 3H). LC-
MS (m/z) 404 (MH"); tr = 2,20 (Phuong phép B).

Vi du 75: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylpyrimidin-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

I\

N//N {
I °N

O NS N/
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Puogc didu ché bing cach sir dung ciing quy trinh nhu dwgc mo ta d6i véi vi du
1, tu 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4;3-b]pyridin, axit  (2-etoxy-3-
pyridyl)boronic va (4-metylpyrimidin-2-yl)methanamin.

"H NMR (Cloroform-d, 400 Mhz) § 8,65 (d, J = 5,2 Hz, 1H), 8,25 (dd, J = 2,0,
7,2 Hz, 1H), 8,18 (dd, J = 2,0, 5,2 Hz, 1H), 7,18-7,15 (m, 2H), 7,03 (dd, J = 5,2, 7,2
Hz, 1H), 6,57 (brs, 1H), 5,21-5,15 (m, 1H), 4,68 (d, J = 4,0 Hz, 2H), 4,50 (q, J = 7,2
Hz, 2H), 2,67 (s, 3H), 2,61 (s, 3H), 1,73 (d, J = 6,4 Hz, 6H), 1,46 (t, J= 7,2 Hz, 3H).
LC-MS (m/z) 418,1 (MH"); tr = 2,2 (Phuong phép C).

Vi du 76: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrazin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

Pugc didu ché bang cach sir dung ciing quy trinh nhu duge md ta d6i véi vi du
1, tx 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin,  axit (2-etoxy-3-
pyridyl)boronic va pyrazin-2-ylmethanamin.

'"H NMR (Cloroform-d, 400 Mhz) & 8,73 (d, J= 1,6 Hz, 1H), 8,63 (dd, J= 2,4,
1,6 Hz, 1H), 8,59 (d, J= 2,4 Hz, 1H), 8,26 (dd, J=2, 7,6 Hz, 1H), 8,18 (dd, /=2, 4,8
Hz, 1H), 7,18 (s, 1H),7,05-7,02 (m, 1H), 6,10 (brs, 1H), 5,06-5,03 (m, 1H), 4,7 (d, J=
4,0 Hz, 2H), 4,48 (q, J= 7,2 Hz, 2H), 2,67 (s, 3H), 1,69 (d, J= 6,4 Hz, 6H), 1,42 (t, J
=17,2 Hz, 3H). LC-MS (m/z) 404,1 (MH"); tr = 2,19 (Phuong phép B).

Vi du 77: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-(triflometyl)-3-
pyridyl|metyl]pyrazolo[4,3-b]pyridin-7-amin
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Puoc diéu ché biang cach str dung ciing quy trinh nhu duge mo ta d6i vai vi du
1, tr 35,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-(triflometyl)pyridin-3-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz) & 8,67-8,66 (m, 1H), 8,26-8,23 (m, 1H),
8,16-8,13 (m, 1H), 7,99-7,98 (m, 1H), 7,52-7,49 (m, 1H), 7,06 (s, 1H), 7,02-6,99 (m,
1H), 4,94-4,87 (m, 4H), 4,34-4,29 (m, 2H), 2,66 (s, 3H), 1,66 (d, J = 6,4 Hz, 6H), 1,17
(t, J=17,2 Hz, 3H). LC-MS (m/z) 471 (MH"); tr = 2,1 (Phuong phép A).

Vi du 78 4-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-
b]pyridin-7-yllamino]metyl]-1-metyl-pyridin-2-on

lil o)

DPuoc didu ché bang cach sir dung cing quy trinh nhu dugc mo ta d6i voi vi du

1, tx 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va 4-(aminometyl)-1-metylpyridin-2(1H)-on.

'H NMR (Cloroform-d, 400 Mhz) & 8,23 (dd, J= 1,6, 5,6 Hz, 1H), 8,16 (dd, J=
2,0, 5,2 Hz, 1H), 7,29 (d, J= 6,8 Hz, 1H), 7,04-7,01 (m, 2H), 6,61 (s, 1H), 6,21 (d, J =
6,8 Hz, 1H), 4,89 (m, 1H), 4,44-4,39 (m, 4H), 3,54 (s, 3H), 2,65 (s, 3H), 1,66 (d, J =
6,4 Hz, 6H), 1,33 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 433,1 (MH"); tr = 1,88 (Phuong
phap B).
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Vi du 79: 5-(2-(etylamino)pyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

Duoc diéu ché bing cach st dung cling quy trinh nhu dugc mo ta d6i véi vi du
1 tur 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va N-etyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin-2-amin.

'H NMR (Cloroform-d, 600 Mhz) & 9,34 — 9,27 (m, 1H), 8,16 (dd, /=4,9, 1,8
Hz, 1H), 7,77 (dd, J = 7,6, 1,8 Hz, 1H), 7,57 (s, 1H), 7,42 (s, 1H), 6,80 (s, 1H), 6,58
(dd, J=1,5, 4,9 Hz, 1H), 4,72 (hept, J = 6,6 Hz, 1H), 4,57 (t, J= 5,0 Hz, 1H), 4,41 (d,
J=4,7 Hz, 2H), 3,93 (s, 3H), 3,57 (qd, J= 7,2, 4,6 Hz, 2H), 2,61 (s, 3H), 1,59 (d, /=
6,5 Hz, 6H), 1,37 (t, J = 7,2 Hz, 3H). LC-MS (w/z) 405,6 (MH"); tr = 0,45 phut
(Phuong phap D)

Vi du 81: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

Duoc didu ché bing cach st dung cing quy trinh nhu dwge md ta dbi véi vi du
1, tx 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (4-metoxypyridin-2-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz) § 8,45 (d, J = 2,4 Hz, 1H), 8,26 (d, J = 7,2
Hz, 1H), 8,18 (d, J = 4,4 Hz, 1H), 7,12 (s, 1H), 7,03 (dd, J = 5.2, 6,8 Hz, 1H), 6,87-
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6,81 (m, 2H), 6,54-6,49 (m, 1H), 5,13-5,06 (m, 1H), 4,57-4,55 (m, 2H), 4,50-4,45 (m,
2H), 3,89 (s, 3H), 2,67 (s, 3H), 1,69 (d, J = 6,4 Hz, 6H), 1,42 (t, J = 1,6 Hz, 3H). LC-
MS (m/z) 433,1 (MH"); tr = 2,32 (Phuong phép B).

Vi du 82 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrazin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin

Pugc diu ché bang cach sir dung ciing quy trinh nhu duge mo ta d6i vé6i vi du
1, tr 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit - (2-etoxy-3-
pyridyl)boronic va (6-metoxypyrazin-2-yl)methanamin hydroclorua.

'H NMR (Cloroform-d, 400 Mhz) & 8,25-8,27 (m, 2H), 8,23 (s, 1H), 8,18-8,19
(m, 1H), 7,21 (s, 1H), 7,03 (dd, J = 5,2, 7,6 Hz 1H), 5,72-5,74 (m, 1H), 4,99-5,06 (s,
1H), 4,60 (d, J = 4,4 Hz 2H), 4,45-4,51 (m, 2H), 4,03 (s, 3H), 2,66 (s, 3H), 1,67 (d, J
= 6,4 Hz, 6H), 1,42 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 434,1 (MH"); tr = 1,86 (Phuong
phap A).

Vi du 83: 5-(2-etoxy-3-pyridyl)-N-[(5-flopyrimidin-2-yl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bang cach sir dung cing quy trinh nhu dwgc mo ta dbi véi vi du
1, tx 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, —axit (2-etoxy-3-
pyridyl)boronic va (5-flopyrimidin-2-yl)methanamin.
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'H NMR (Cloroform-d, 400 Mhz) § 8,70 (s, 2H), 8,27 (dd, J = 2,0, 6,0 Hz, 1H),
8,20 (d, J = 2,8 Hz, 1H), 7,18 (s, 1H), 7,04 (dd, J = 4,8, 7,2 Hz, 1H), 6,25 (brs, 1H),
5,13-5,06 (m, 1H), 4,75 (d, J = 4,4 Hz, 2H), 4,50 (qJ = 7,2 Hz, 2H), 3,69 (s, 3H), 1,71
(d, J = 6,8 Hz, 6H), 1,46 (t, J = 7,2 Hz, 3H) LC-MS (m/z) 422,1 (MH"); tr = 2,2
(Phuong phap C).

Vi du 84: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Puoc didu ché bing cach st dung cing quy trinh nhu dugec mo ta d6i voi vi du
1, tr 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-metylpyridin-3-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz): 8 = 8,50 (d, J = 5,2 Hz, 1H), 8,26 (d, / =7,2
Hz, 1H), 8,16 (d, J = 5,2 Hz, 1H), 7,66 (d, J = 8,0 Hz, 1H), 7,19 - 7,16 (m, 1H), 7,14
(s, 1H), 7,03 - 7,00 (m, 1H), 4,83 - 4,78 (m, 1H), 4,68 (brs, 1H), 4,54 (d, J = 5,2 Hz,
2H), 4,36 (q, J = 7,2 Hz, 2H), 2,66 (s, 6H), 1,62 (d, J = 6,4 Hz, 6H), 1,25 (t, J = 6,8
Hz, 3H) LC-MS (m/z) 417,1 (MH"); tr = 1,33 (Phuong phép A).

Vi du 85: 5-(2-etoxy-3-pyridyl)-N-[(2-flo-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin
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DPuogc didu ché bing cach sir dung ciing quy trinh nhu duge md ta i véi vi du
1, tr 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-flopyridin-3-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz): & 8,26-8,14 (m, 1H), 8,19-8,15 (m, 2H),
7,90-7,80 (m, 1H), 7,22-7,19 (m, 1H), 7,13 (s, 1H), 7,03-7,00 (m, 1H), 5,00-4,80 (m,
2H), 4,67-4,66 (m, 2H), 4,37 (q, J = 7,2 Hz, 2H), 2,65 (s, 3H), 1,65 (d, ] = 6,8 Hz, 6H),
1,33 (t, ] = 7,2 Hz, 3H) LC-MS (m/z) 421,1 (MH"); tr = 1,8 (Phuong phap A).

Vi du 86: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

Ns

DPuoc didu ché bing cach sir dung cuing quy trinh nhu dliqc mo ta dbi véi vi du
1, tr 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-metoxypyridin-3-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz): & 8,26-8,23 (m, 1H), 8,16-8,13 (m, 2H),
7,62-7,61 (m, 1H), 7,15 (s, 1H), 7,03-7,00 (m, 1H), 6,92-6,89 (m, 1H), 5,13-5,11 (m,
1H), 4,93-4,90 (m, 1H), 4,53-4,52 (m, 2H), 4,41 (q, J = 7,2 Hz, 2H), 4,04 (s, 3H), 2,65
(s, 3H), 1,65 (d, ] = 6,8 Hz, 6H), 1,33 (t, J = 7,2 Hz, 3HCloroform-d,400 Mhz). LC-
MS (m/z) 433 (MH"); tr = 2,04 (Phwong phap A) .

Vi du 87: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin
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Puoc didu ché bing cach sit dung cing quy trinh nhu dugc mo ta d6i voi vi du
1, tx 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (6-metylpyridin-3-yl)methanamin '"H NMR (Cloroform-d, 400
Mhz): & = 8,60 (s, 'H), 8,25 (brd, J=7,7 Hz, 'H), 8,17 (brd, J = 4,6 Hz, 'H), 7,66 (brd,
J =84 Hz, 'H), 7,20 - 7,17 (m, 'H), 7,20 (brd, J= 11,5 Hz, 'H), 7,06 - 6,99 (m, 'H),
4,82 (s, 'H), 4,71 (s, 'H), 4,55 (br s, 2H), 4,42 (q, J= 7,1 Hz, 2H), 2,65 (s, 3H), 2,59 (s,
3H), 1,62 (d, J= 6,4 Hz, 6H), 1,33 (t, J= 7,1 Hz, 3H). LC-MS (m/z) 417,1 (MH"); tr =
1,36 (Phuong phéap A).

Vi du 88: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxyphenyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

DPuoc diéu ché bang cach sit dung cing quy trinh nhu duge mo ta dbi véi vi du
1, t¥ 35,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-metoxyphenyl)methanamin.

'HNMR (400 Mhz, Cloroform-d,) 8 = 8,24 (d, J = 7,3 Hz, 1H), 8,18 - 8,13 (m,
1H), 7,37 - 7,30 (m, 2H), 7,23 (s, 1H), 7,03 - 6,94 (m, 3H), 5,08 (brs, 1H), 4,89 - 4,81
(m, 1H), 4,53 (d, J =‘5,3 Hz, 2H), 4,45 (q, J = 6,9 Hz, 2H), 3,90 (s, 3H), 2,64 (s, 3H),
1,62 (d, J = 6,6 Hz, 6H), 1,38 (t, J = 7,1 Hz, 3H). LC-MS (m/z) 432,1 (MH); tr =
2,19 (Phuong phép A).
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Vi du 89: 5-(2-etoxy-3-pyridyl)-N-[(2-flophenyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bing cach sir dung cing quy trinh nhu dugc mo ta dbi véi vi du
1, tx 35,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-flophenyl)methanamin.

'"H NMR (Cloroform-d, 400 Mhz): & = 8,26-8,24 (m, 1H), 8,18-8,17 (m, 1H),
7,44 (br s, J = 7,7 Hz, 1H), 7,34-7,32 (m, 1H), 7,20 (s, 1H), 7,18-7,14 (m, 2H), 7,03-
7,02 (m, 1H), 4,89-4,85 (m, 2H), 4,65-4,64 (m, 2H), 4,42 (q, J = 7,2 Hz, 2H), 2,65 (s, |
3H), 1,64 (d, J = 6,4 Hz, 6H), 1,33 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 420 (MH"); tr =
2,14 (Phuong phép A)

Vi du 90: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-
(triflometyl)phenyl]metyl]pyrazolo[4,3-b]pyridin-7-amin

Duoc didu ché bing cach sit dung cing quy trinh nhu duge md ta d6i véi vi du
1, tx 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-(triflometyl)phenyl)methanamin.

IH NMR (Cloroform-d, 400 Mhz): & 8,34-8,22 (m, 1H), 8,17-8,15 (m, 1H),
7,75 (d, J = 7,6 Hz, 1H), 7,63 (d, J = 8,0 Hz, 1H), 7,55 (t, J = 6,4 Hz, 1H), 7,45 (t, J =
7,6 Hz, 1H), 7,11 (s, 1H), 7,03-6,99 (m, 1H), 4,91-4,86 (m, 1H), 4,82 (br s, 2H), 4,35
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(g, J = 7,2 Hz, 2H), 2,66 (s, 3H), 1,62 (d, J = 6,4 Hz, 6H), 1,23 (t, J = 6,8 Hz, 3H).
LC-MS (m/z) 470 (MH"); tr = 1,87 (Phuong phép I)

Vi du 91: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxypyrazin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bang cach sir dung ciing quy trinh nhu duge mo ta d6i voi vi du
1, tr 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (3-metoXypyrazin-Z-yl)methanamin hydroélorua.

'H NMR (Cloroform-d, 400 Mhz): & 8,34-8,32 (m, 1H), 8,20-8,12 (m, 3H),
7,30 (s, 1H), 7,04 (dd, J = 7,6, 4,8Hz, 1H), 6,53 (brs, 1H), 5,14-5,08 (m, 1H), 4,58 (d,
J = 4,0 Hz 2H), 4,52 (q, J = 7,2 Hz, 2H), 4,08 (s, 3H), 2,67 (s, 3H), 1,71 (d, J = 6,8
Hz, 6H), 1,51 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 434,1 (MH"); tr = 2,01 (Phuong phap
A).

Vi du 92: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

Duoc didu ché bang cach sit dung cling quy trinh nhu dugc md ta dbi véi vi du
1, tr 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit  (2-etoxy-3-
pyridyl)boronic va (4-metoxy-3-pyridyl)methanamin.

'H NMR (Cloroform-d, 400 Mhz) & = 8,53 - 8,50 (m, 2H), 8,24 (dd, J=1,6, 7,2
Hz, 1H), 8,17 (dd, J/=2,8, 4,8 Hz, IH), 7,23 (s, 1H), 7,05 - 7,00 (m, 1H), 6,89 (d, J=6,0

-207-



31039

Hz, 1H), 4,95 (brs, 1H), 4,87 - 4,81 (m, 1H), 4,54 (d, J=6,4 Hz, 2H), 4,47 (q, J/~7,8
Hz, 2H), 3,95 (s, 3H), 2,65 (s, 3H), 1,62 (d, J/=6,4 Hz, 6H), 1,39 (t, J=7,8 Hz, 3H). LC-
MS (m/z) 433,1 (MH"); tr = 1,39 (Phuong phap A).

Vi du 93: 1-isopropyl-3-metyl-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin

X
N~

Puoc diéu ché bing cach sir dung cling quy trinh nhu dugc md ta d6i véi vi du
1, tr 5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, axit (2-propoxy-3-
pyridyl)boronic va (2-metyl-2H-tetrazol-5-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz): ¢ = 8,26-8,19 (m, 2H), 7,22 (s, 1H), 7,06-
7,03(m, 1H), 5,48 (br. s, 1H), 4,99-4,91 (m, 1H), 4,81 (d, J = 3,2 Hz, 2H), 4,41-4,38
(m, 5H), 2,65 (s, 3H),1,88-1,82 (m, 2H), 1,67 (d, J = 6,4 Hz, 6 H) 1,06 (t, J = 7,2 Hz,
3H). LC-MS (m/z) 422,1 (MH"); tr = 2,04 (Phuong phap C).

Vi du 94: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin

DPuoc diéu ché bang cich st dung cing quy trinh nhu dugc mo ta d6i véi vi du
1, tr 35,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin, 2-propoxy-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin va (1-metyl- 1 H-pyrazol-4-yl)methanamin.
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'"H NMR (Cloroform-d, 400 Mhz): ¢ 8,26 (dd, J= 2,0, 7,6 Hz, 1H), 8,18 (dd, J = .0,
5,2 Hz, 1H), 7,57 (s, 1H), 7,44 (s, 1H), 7,22 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz, 1H),
4,84 - 4,67 (m, 1H), 4,48 (brs, 1H), 4,40 - 4,33 (m, 4H), 3,94 (s, 3H), 2,65 (s, 3H),
1,89 - 1,74 (m, 2H), 1,59 (d, J = 6,8 Hz, 6H), 1,03 (t, J = 7,6 Hz, 3H). LC-MS (m/z)
420,4 (MHY); tr = 0,59 (Phuong phép D).

Vi du 95: 1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin

Na

. | Pugc didu ché bang cach st dung cung quy trinh nhu duoc mb ta ddi véi vi du
1, tx 5,7-dibromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin,  axit (2-
metoxypyridin-3-yl)boronic va (2-metoxypyridin-3-yl)methanamin.

'H NMR (Cloroform-d, 400 Mhz): ¢ 8,20-8,18 (m, 1H), 8,16-8,14 (m, 2H),
7,64-7,62 (m, 1H), 7,04-7,03 (m, 1H), 6,97 (s, 1H), 6,93-6,92 (m, 1H), 5,24-5,21 (m,
1H), 4,93-4,87 (m, 1H), 4,51 (d, J = 5,6 Hz, 2H), 4,04 (s, 3H), 3,89 (s, 3H), 2,64 (s,
3H), 1,65 (d, J = 6,4 Hz, 6 H). LC-MS (m/z) 419,1 (MH"); tr = 1,82 (Phuong phap A).

Vi du 96: 1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(6-metoxy-3-pyridyl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin
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Puoc didu ché biang cach sir dung ciing quy trinh nhu dugc mé ta d6i voi vi du
1, tx 5,7-dibromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin,  axit (2-

metoxypyridin-3-yl)boronic va (6-metoxy-3-pyridyl) methanamin.

'H NMR (Cloroform-d, 400 Mhz): § 8,26 (d, J = 1,6 Hz, 1H), 8,16-8,21 (m,
2H), 7,67 (dd, J = 2,4, 8,4 Hz, 1H), 7,02-7,07 (m, 2H), 6,80 (d, J = 8,8 Hz, 1H), 4,76-
4,82 (m, 1H), 4,69 (brs, 1H), 4,47 (d, J = 5,2 Hz, 2H), 3,96 (s, 3H), 3,94 (s, 3H), 2,65
(s, 3H), 1,61 (d, J = 6,4 Hz, 6H). LC-MS (m/z) 419 (MH"); tr = 1,83 (Phuong phap
A).

Vi du 97: 5-(2-isopropoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-
4-yl)metyl|pyrazolo[4,3-b]pyridin-7-amin

Puogc didu ché bing cach st dung cing quy trinh nhu dugc mo ta d6i voi vi du
29, tir 5-(2-isopropoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin va 1-metyl-1H-pyrazol-4-carbaldehyt.

'H NMR (600 Mhz, DMSO) § 8,21 — 8,09 (m, 2H), 7,58 (d, J = 9,7 Hz, 1H),
7,38 (s, 1H), 7,08 (s, 1H), 7,06 (dd, J=7,3, 4,9 Hz, 1H), 6,67 (t, J= 5,5 Hz, 1H), 5,44
—5,33 (m, 1H), 5,16 (dt, J= 12,7, 6,4 Hz, 1H), 4,36 (d, J = 5,5 Hz, 2H), 3,76 (s, 3H),
2,46 (s, 3H), 1,45 (d, J = 6,4 Hz, 6H), 1,23 (d, J = 6,2 Hz, 6H). LC-MS (m/z) 420,4
(MH"); tr = 0,52 (Phuong phép E).

Vi du 98: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin
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DPuoc diéu ché bing cach st dung ciing quy trinh nhu duge md ta d6i voi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 1H-1,2,4-triazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): § 8,21-8,17 (m, 2H), 8,12 (s, 1H), 7,15 (s,
1H), 7,02-6,99 (m, 1H), 5,60 (brs, 1H), 4,99-4,93 (m, 1H), 4,65 (s, 2H), 4,46 (q, J =
7,2 Hz, 2H), 2,65 (s, 3H), 1,65 (d, J = 6,4 Hz, 6H), 1,39 (t, J = 7,2 Hz, 3H). LC-MS
(m/z) 393,1 (MH"); tr = 2,3 (Phuong phap C).

Vi du  99: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2H-tetrazol-5-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

HN-N

Puoc didu ché bing cach sir dung cing quy trinh nhu dugc mé ta dbi véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 2H-tetrazol-5-carbaldehyt.

'H NMR (DMSO-ds 400 Mhz): 6 8,17-8,13 (m, 2H), 7,09-7,05 (m, 1H), 6,99 (s,
1H), 6,91 (br. s, 1H), 5,20-5,14 (m, 1H), 4,79 (d, J = 5,2 Hz, 2H), 4,30 (q, J/ = 6,8 Hz,
2H), 2,47 (s, 3H), 1,49 (d, J= 6,4 Hz, 6H), 1,22 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 394
(MH"); tr = 1,77 (Phuong phéap C).

Vi du 100: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin
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DPuoc diu ché bang cach st dung cing quy trinh nhu duge mo ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va picolinaldehyt. '

'H NMR (Cloroform-d, 400 Mhz): & 8,66-8,64 (m, 1H), 8,26 (dd, J = 2,0, 7,2
Hz, 1H), 8,18 (dd, J = 2,0, 4,8 Hz, 1H), 7,77-7,72 (i, 1H), 7,38-7,36 (m, 1H), 7,30-
7,28 (m, 1H),7,14 (s, 1H), 7,03 (dd, J= 4.8, 7,2 Hz, 1H), 6,53 (brs, 1H), 5,15-5,08 (m,
1H), 4,62 (d, J = 4,0 Hz, 2H), 4,48 (q, J = 6,8 Hz, 2H), 2,67 (s, 3H), 1,70 (d, /= 6,8
Hz, 6H), 1,42 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 403,1 (MH"); tr = 2,15 (Phuong phap
A).

Vi du  101:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-2-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin

DPugc diéu ché bang cach sit dung cing quy trinh nhu duge mo ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 6-metylpicolinaldehyt.

IH NMR (Cloroform-d, 400 Mhz): & 8,27-8,26 (m, 1H), 8,19-8,18 (m, 1H),
7,66-7,62 (m, 1H), 7,18-7,14 (m, 2H), 7,11 (s, 1H), 7,04‘(dd, J=4,8,7,2Hz, 1H), 6,84
(brs, IH), 5,22-5;19 (m, 1H), 4‘,57‘ (d, J‘=‘ 3,6 Hz, 2H), 4,49 (q, J = 6,8 Hz, 2H), 2,68
(s, 3H), 2,61 (s, 3H), 1,73 (d, J = 6,4 Hz, 6H), 1,43 (t, J=7,2 Hz, 3H). LC-MS (m/z)
417,1 (MH"Y); g = 2,04 (Phuong phap A).

-212-



31039

Vi du 102: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

Pugc didu ché bang cach st dung cing quy trinh nhu duge mo ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 6-metoxypicolinaldehyt.

IH NMR (Cloroform-d, 400 Mhz): § 8,28-8,26 (m, 1H), 8,19-8,18 (m, 1H),
7,65-7,61 (m, 1H), 7,17 (s, 1H), 7,05-7,02 (m, 1H), 6,96-6,94 (m, 1H), 6,7‘5-6,72 (m,
1H), 6,17 (brs, 1H), 5,11-5,08 (m, 1H), 4,55-4,46 (m, 4H), 4,01 (s, 3H), 2,67 (s, 3H),
1,66 (d, J= 6,0 Hz, 6H), 1,43 (t,J= 17,2 Hz, 3H). LC-MS (m/z) 433,1 (MH"); tr =2,47
(Phuong phap A).

Vi du 103:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-4-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Pugec didu ché bing cach sit dung cing quy trinh nhu duge md ta dbi véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3 -b]pyridin-7-amin

va 2-metylisonicotinaldehyt.

IH NMR (Cloroform-d, 400 Mhz): & 8,50 (d, J = 5,2 Hz, 1H), 8,22 (dd, J = 2,0,
7.2 Hz, 1H), 8,15 (dd, J=2,0, 4,2 Hz, 1H), 7,20 (s, 1H), 7,15 (d, J= 5,2 Hz, 1H), 7,03
(s, 1H), 7,00 (dd, J = 5,2, 7,6 Hz, 1H), 4,91-4,86 (m, 2H), 4,57 (d, J = 5,2 Hz, 2H),
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432 (q, J = 7,2 Hz, 2H), 2,66 (s, 3H), 2,57 (s, 3H), 1,67 (d, J = 6,4 Hz, 6H), 1,21 (t, J
= 7.2 Hz, 3H). LC-MS (m/z) 417,1 (MH"); tr = 1,53 (Phwong phép A).

Vi du 104: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-4-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

DPuogc didu ché bang cach st dung cling quy trinh nhu dugc mé ta dbi véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

va 2-metoxyisonicotinaldehyt.

'H NMR (Cloroform-d, 400 Mhz): & 8,22 (d, J = 7,6 Hz, 1H), 8,18-8,14 (m,
2H), 7,04 (s, 1H), 7 (dd, J = 5,2, 7,6 Hz 1H), 6,92 (d, J = 5,2 Hz 1H), 6,79 (s, 1H),
4,89-4,86 (m, 2H), 4,56 (d, J = 5,2 Hz, 2H), 4,34 (q, J = 7.2 Hz, 2H), 3,94 (s, 3H),
2,66 (s, 3H), 1,66 (d, J = 6,8 Hz, 6H), 1,24 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 433,1
(MH"); tr = 1,94 (Phuong phép A).

Vi du 105: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylpyrimidin-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

Dugc didu ché bang cach st dung cing quy trinh nhu duge mo ta dbi véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3 -b]pyridin-7-amin
va 2-metylpyrimidin-4-carbaldehyt.

-214-



31039

IH NMR (Cloroform-d, 400 Mhz): 6 8,65 (d, J = 5,2 Hz, 1H), 8,26 (dd, J = 2,0,
7.6 Hz, 1H), 8,18 (dd, J = 2,0, 7,6 Hz, 1H), 7,20 (d, J = 5,2 Hz, 1H), 7,09 (s, 1H),
7,05-7,02 (m,1H), 6,45 (brs, 1H), 5,16-5,13 (m, 1H), 4,59 (d, J = 4,0 Hz, 2H), 4,46 (q,
J=17.2Hz, 2H), 2,81 (s, 3H), 2,67 (s, 3H), 1,73 (d, J= 6,4 Hz, 6H), 1,40 (t, J= 7,2 Hz,
3H). LC-MS (m/z) 418,1 (MH"); tr = 1,96 (Phuong phép C)

Vi du 106: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

Duogc diéu ché biang cach sir dung cing quy trinh nhu duge md ta dbi véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

va 5-metoxynicotinaldehyt.

'"H NMR (Cloroform-d, 400 Mhz): ¢ 8,24 (s, 1H), 8,19-8,18 (m, 1H), 8,14-8,12
(m, 2H), 7,38 (s, 1H), 7,10-7,03 (m, 1H), 7,02-6,97 (m, 1H), 6,94 (s, 1H), 5,27-5,21
(m, 1H), 4,58 (d, J = 4,8 Hz, 2H),4,24 (q, J = 7,2 Hz ,2H), 3,78 (s, 3H), 2,46 (s, 3H),
1,48 (d, J = 6,0 Hz, 6H), 1,10 (t, J = 6,8 Hz, 3 H). LC-MS (m/z) 433,1 (MH"); tr =
1,63 (Phuong phap A).

Vi du 107: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[6-(triflometyl)-2-
pyridyllmetyl]pyrazolo[4,3-b]pyridin-7-amin
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DPuoc diéu ché bang cach sir dung ciing quy trinh nhw dugc mo ta dbi voi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 6-(triflometyl)picolinaldehyt.

'"H NMR (Cloroform-d, 400 Mhz): & 8,27 (dd, J= 2,0, 7,2 Hz, 1H), 8,18 (dd, J
= 4,8, 2,0 Hz 1H), 8,00-7,95 (m, 1H), 7,71 (d, J = 7,6 Hz, 1H), 7,59 (d, J = 7,6 Hz
,1H), 7,13 (s, 1H), 7,04 (dd, J = 7,2, 4,8 Hz, 1H), 6,68 (brs, 1H), 5,19-5,16 (m, 1H),
4,70 (d, J = 3,6 Hz, 2H), 4,49 (q, J = 7,2 Hz, 2H), 2,67 (s, 3H), 1,71 (d, J = 6,4 Hz,
6H), 1,44 (t,J=17,2 Hz, 3H). LC-MS (m/z) 471 (MH"); tr = 2,34 (Phuong phap A).

Vi du 108: 3-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-
b]pyridin-7-ylJamino]metyl]-1-metyl-pyridin-2-on

DPuoc didu ché bing cach st dung cung quy trinh nhu dwgc mo ta d6i vé6i vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 1-metyl-2-oxo-1,2-dihydropyridin-3-carbaldehyt.

IH NMR (Cloroform-d, 400 Mhz): & 8,31-8,24 (m, 1H), 8,19-8,17 (m, 1H),
7,50-7,42 (m, 1H), 7,30-7,28 (m, 1H), 7,15 (s, 1H), 7,05-7,02 (m, 1H), 6,21-6,17 (m,
1H), 5,06-4,95 (m, 1H), 4,51-4,45 (m, 4H), 3,59 (s, 3H), 2,65 (s, 3H), 1,64 (d, J= 6,8
Hz, 6H), 1,40 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 433 (MH"); tr = 1,93 (Phuong phap
O).

Vi du 109: 5-(2-etoxy-3-pyridyl)-N-[(1-etylpyrazol-4-yl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin
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DPuoc diéu ché bing cach sir dung cing quy trinh nhw duge mo ta d6i voi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 1-etyl-1H-pyrazol-4-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): § 8,28 (dd, J= 7,6, 2,0 Hz, 1H), 8,18 (dd, J
=428, 1,6 Hz, 1H), 7,59 (s, 1H), 7,48 (s, 1H), 7,25 (s, 1H), 7,03 (dd, J = 17,6, 5,2 Hz,
1H), 4,77-4,50 (m, 1H), 4,52-4,45 (m, 3H), 4,39 (d, J= 4,8 Hz, 2H), 4,2 (9, /=7,2 Hz,
2H), 2,65 (s, 3H), 1,59 (d, J= 6,8 Hz, 6H), 1,52 (t, J= 7,2 Hz, 3H), 1,40 (t, /= 6,8 Hz,
3H). LC-MS (m/z) 420,1 (MH"); tr =‘2,13 (Phuong phép F).

Vi du 110: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-propylpyrazol-4-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin

Duoc diu ché bang cach st dung cing quy trinh nhu dugc md ta dbi véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 1-propyl-1H-pyrazol-4-carbaldehyt.

IH NMR (Cloroform-d, 400 Mhz): & 8,27 (dd, J= 2,0, 7,2 Hz, 1H), 8,18 (dd, J
=2.0, 5,2 Hz, 1H), 7,59 (s, 1H), 7,45 (s, 1H), 7,24 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz,
1H), 4,77-4,74 (m, 1H), 4,48 (q, J= 7,2 Hz, 3H), 4,39 (d, J = 4,4 Hz, 2H), 4,09 (t, J =
7.2 Hz, 2H), 2,65 (s, 3H), 1,94-1,88 (m, 2H), 1,59 (d, J = 6,4 Hz, 6H), 1,4 (t, J = 6,8
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Hz, 3H), 0,93 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 434,1 (MH"); tr = 1,89 (Phwong phép
A).

Vi du 111: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché biang cach st dung cling quy trinh nhu dugc mo ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 6-metoxynicotinaldehyt. 'H NMR (Cloroform-d, 400 Mhz): & 8,30-8,24 (m, 2H),
8,20-8,15 (m, 'H), 7,67 (d, J= 8,0 Hz, 'H), 7,21 (s, 'H), 7,04-7,01 (m, 'H), 6,80 (d, J=
8,0 Hz, 'H), 4,80 (dd, J = 4,8, 6,4 Hz, 'H), 4,65 (brs, 'H), 4,49-4,42 (m, 4H), 3,96 (s,
3H), 2,66 (s, 3H), 1,59 (d, J = 4,8 Hz, 6H), 1,40-1,34 (m, 3H). LC-MS (m/z) 433,1
(MHY); tr = 2,33 (Phuong phéap F).

Vi du 112: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

Dugc didu ché bang cach sit dung cing quy trinh nhu dugc mo ta d6i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

va 5-metoxypicolinaldehyt.
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'H NMR (Cloroform-d, 400 Mhz): 5 8,33 (d, J = 1,6 Hz, 1H), 8,26 (dd, J = 2,0,
7.6 Hz, 1H), 8,18 (dd, J = 2,0, 4,8 Hz, 1H), 7,31-7,28 (m, 2H), 7,13 (s, 1H), 7,03 (dd, J
=7.2,7.6 Hz, 1H), 6,36 (s, 1H), 5,11-5,05 (m, 1H), 4,56 (d, J = 4,4 Hz, 2H), 4,48 (q, J
= 7.2 Hz, 2H), 3,91 (s, 3H), 2,66 (s, 3H), 1,69 (d, J=7,2 Hz, 6H), 1,42 (t, J = 7,2 Hz,
3H). LC-MS (m/z) 433,1 (MH"); tr = 2,14 (Phuong phép A).

Vi du 113: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-4-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin

Puogc didu ché bang cach st dung cling quy trinh nhu duge mo ta d6i vé6i vi du
1, tr 5,7-dibromo-3-metyl-1-(oxetan-3-yl)pyrazolo[4,3-b]pyridin, axit (2-etoxy-3-
pyridyl)boronic va (2-metylthiazo1-4-y1)methanamin. |

'H NMR (Cloroform-d, 400 Mhz) & 8,26 (dd, J= 1,6, 7,2 Hz 1H), 8,18 (dd, J =
2.0, 4,8 Hz 1H), 7,24 (s, 1H), 7,05-7,02 (m, 2H), 5,94-5,85 (m, 2H), 5,28-5,25 (m,
2H), 5,20-5,16 (m, 2H), 4,57 (d, J = 5,2 Hz, 2H), 4,46 (q, J = 7,2 Hz, 2H), 2,76 (s,
3H), 2,66 (s, 3H), 1,39 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 437,4 (MH"); tr = 0,46 phut
(Phuong phép E).

Vi du 114:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrazin-2-
yl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

-219-



31039

DPuoc didu ché bing cach st dung cing quy trinh nhu dugc mo ta i véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 5-metoxypyrazin-2-carbaldehyt.

'H NMR (400 Mhz, Cloroform-d,): 8 8,24-8,28 (m, 2H), 8,16-8,23 (m, 2H),
7,18 (s, 1H), 7,04 (brt, J = 5,84 Hz, 1H), 5,80 (brs, 1H), 4,93-5,06 (m, 1H), 4,60 (brd,
J = 3,75 Hz, 2H), 4,48 (q, J = 6,69 Hz, 2H), 4,00 (s, 3H), 2,66 (s, 3H), 1,66 (brd, J =
6,39 Hz, 6H), 1,41 (t, J = 6,95 Hz, 3H). LC-MS (m/z) 434,1 (MH"); tr = 1,99 (Phuong
phéap A).

Vi du 115: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(3-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin

Puoc didu ché bing cach st dung cing quy trinh nhu dugc md ta d6i véi vi du
29, tr 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va nicotinaldehyt.

'H NMR (Cloroform-d, 400 Mhz): & = 8,73 (s, 1H), 8,61 (d, J = 3,6 Hz, 1H),
8,24 (d, J= 6,0 Hz, 1H), 8,16 (dd, J= 1,6, 4,4 Hz, 1H), 7,76 (d, J = 8,4 Hz, 1H), 7,36 -
7,33 (m, 1H), 7,18 (s, 1H), 7,01 (dd, J = 4,8, 7,6 Hz, 1H), 4,82 (s, 1H), 4,75 (s, 1H),
4,60 (d, J = 5,2 Hz, 2H), 4,40 (q, J = 6,8 Hz, 2H), 2,65 (s, 3H), 1,62 (d, J = 6,4 Hz,
6H), 1,30 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 403,1 (MH"); tr = 1,41 (Phuong phéap A).

Vi du 116: 5-(2-etoxy-3-pyridyl)-N-[(6-flo-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin
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Puoc didu ché bang cach sit dung cing quy trinh nhu duge md ta d6i vé6i vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 6-flonicotinaldehyt.

'H NMR (Cloroform-d, 400 Mhz): § 8,33 (s, 1H), 8,26-8,24 (m, 1H), 8,18-8,17
(m, 1H), 7,88-7,86 (m, 1H), 7,17 (s, 1H), 7,04-6,98 (m, 2H), 4,83-4,82 (m, 1H), 4,74-
4,72 (m, 1H), 4,59-4,58 (m, 2H), 4,41 (q, J = 6,8 Hz, 2H), 2,66 (s, 3H), 1,63 (d, /=68
Hz, 6H), 1,31 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 421 (MH"); tr = 1,89 (Phuong phap
A).

Vi du 117:  N-[[6-(diflometyl)-3-pyridyl]metyl]-5-(2-etoxy-3-pyridyl)-1-
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

Duoc didu ché bang cach st dung cing quy trinh nhu dugc mo ta dbi véi vi du
29, tir 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 6-(diflometyl)nicotinaldehyt.

'H NMR (Cloroform-d, 400 Mhz): ¢ 8,76 (s, 1H), 8,24 (dd, J = 7,2, 2,0 Hz,
1H), 8,16 (dd, J = 5,2, 2,0 Hz, 1H), 7,92 (d, J = 8,0, 1H), 7,68 (d, J = 8,2 Hz, 1H),
7,13 (s, 1H), 7,01 (dd, J = 7,2, 4,8 Hz, 1H), 6,67 (t, J = 55,2 Hz, 1H), 4,87 - 4,83 (m,
2H), 4,68 (d, J = 5,2 Hz, 2H), 4,35 (q, J = 6,8 Hz, 2H), 2,66 (s, 3H), 1,65 (d, J=16,8
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Hz, 6H), 1,24 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 453,1 (MH"); tr = 1,92 (Phuong phap
A).

Vi du 118: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

_0O

Z N

DPuoc diéu ché bing cach st dung cing quy trinh nhu dugc mo ta d6i voi vi du
29, tr 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
va 3-metoxypicolinaldehyt.

'H NMR (Cloroform-d, 400 Mhz): § 8,33 (dd, J = 2,0, 7,2 Hz, 1H), 8,23 (dd, J
= 1,2, 4,8 Hz, 1H), 8,19 (dd, J = 2,0, 5,2 Hz, 1H), 7,28-7,30 (m, ZH), 7,22-7,24 (m,
1H), 7,04 (dd, J = 4,8, 7,2 Hz, 1H), 6,96 (brs, 1H), 5,12-5,21 (m, 1H), 4,57 (d, J = 4,0
Hz, 2H), 4,52 (q, J = 6,8 Hz, 2H), 3,94 (s, 3H), 2,68 (s, 3H), 1,72 (d, J = 6,4 Hz, 6H),
1,51 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 433,1 (MH"); tr = 2,08 (Phuong phap A).

Vi du 119: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chit ddng phan d6i anh 1

Duoc diéu ché bang cach st dung cung quy trinh nhu duge md ta dbi véi v du
29, tur 1-(sec-butyl)-S-(2-etoxypyridin-3-yl)—3-metyl-1H—pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan dbi anh 1 va 1H-pyrazol-3-carbaldehyt.

I'H NMR (Cloroform-d, 400 Mhz): ¢ 8,26 (dd, J = 2,0, 7,6 Hz, 1H), 8,18 (dd, J
= 2.0, 4,2 Hz, 1H), 7,60 (d, J = 2,4 Hz, 1H), 7,22 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz,
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1H), 6,36 (d, J = 2,4 Hz, 1H), 5,29 (br. s, 1H), 4,64-4,60 (m, 1H), 4,57 (d, J = 4,8 Hz,
2H), 4,48 (q, J = 6,8 Hz, 2H), 2,66 (s, 3H), 2,22-2,14 (m, 1H), 1,90-1,85 (m, 1H),
1,61(d, J = 6,4 Hz, 3H), 1,43 (t, J = 6,8 Hz, 3H), 0,89 (t, J = 7,6 Hz, 3H). LC-MS
(m/z) 406,1 (MH"); tr = 2,25 (Phuong phap A).

Vi du 120: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chit ddng phan dbi anh 2

DPuoc didu ché bing cach sir dung cing quy trinh nhu dugc mo ta d6i voi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phén ddi anh 2 va 1 H-pyrazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): § 8,26 (dd, J= 2,0, 7,2 Hz, 1H), 8,18 (dd, J
=2.0, 4,2 Hz, 1H), 7,60 (d, J = 2,4 Hz, 1H), 7,22 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz,
1H), 6,36 (d, J = 2,4 Hz, 1H), 5,28 (br. s, 1H), 4,64-4,60 (m, 1H), 4,57 (d, J = 4,8 Hz,
2H), 4,48 (q, J = 6,8 Hz, 2H), 2,66 (s, 3H), 2,22-2,14 (m, 1H), 1,92-1,86 (m, 1H), 1,62
(d, J= 6,8 Hz, 3H), 1,43 (t, J = 6,8 Hz, 3H), 0,89 (t, J = 7,2 Hz, 3H). LC-MS (m/z)
406,1 (MH"); tr = 2,22 (Phuong phéap A).

Vi du 121: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-[ (1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan d6i anh 1
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DPuoc didu ché bang cach st dung cling quy trinh nhu duge md ta d6i voi vi du
29, tr 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chét ddng phan d6i 4nh 1 va 1-metyl-1H-1,2,4-triazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): 6 8,27 (dd, J=2,0, 7,2 Hz, 1H), 8,18 (dd, J
=20, 5,2 Hz, 1H), 8,05 (s, 1H), 7,20 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz, 1H), 5,49 (br.
s, 1H), 4,69-4,65 (m, 1H), 4,57 (d, J = 4,8 Hz, 2H), 4,49 (q, J = 6,8 Hz, 2H), 3,95 (s,
3H), 2,66 (s, 3H), 2,21-2,16 (m, 1H), 1,94-1,91 (m, 1H), 1,64 (d, J = 6,4 Hz, 3H), 1,45
, J = 7,2 Hz, 3H), 0,93 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 421,1 (MH"); tr = 2,26
(Phuong phép C).

Vi du 122: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 2

DPuoc didu ché bang cach st dung cing quy trinh nhu dugc mo ta d6i véi vi du
29, tu 1-(sec-butyl)-5-(2-et0xypyridin-3-yl)-3-mety1—1H—pyrazolo[4,3-b]pyridin-7-
amin, chat déng phan d6i anh 2 va 1-metyl-1H-1,2,4-triazol-3-carbaldehyt.

TH NMR (Cloroform-d, 400 Mhz): J 8,26 (dd, J= 2,0, 7,2 Hz, 1H), 8,18 (dd, J
=2,0, 5,2 Hz,b 1H), 8,05 (s, 1H), 7,21 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz, 1H), 5,49 (br.
s, 1H), 4,68-4,65 (m, 1H), 4,57 (d, J = 4,8 Hz, 2H), 4,49 (q, J = 6,8 Hz, 2H), 3,95 (s,
3H), 2,65 (s, 3H), 2,21-2,16 (m, 1H), 1,94-1,89 (m, 1H), 1,64 (d, J= 6,8 Hz, 3H), 1,45
(t, J = 6,8 Hz, 3H), 0,93 (t, J = 7,6 Hz, 3H). LC-MS (m/z) 421,1 (MH"); tr = 2,29
(Phuong phép C).

Vi du 123:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-
yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 1
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Puoc didu ché bing cach st dung ciing quy trinh nhu dugc md ta d6i voi vi du
29, tr 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan d6i anh 1 va 5-metyl-1,3,4-oxadiazol-2-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): ¢ 8,30-8,28 (m, 1H), 8,21-8,20 (m, 1H), 7,25
(s, 1H), 7,06-7,01 (m, 1H), 5,28-5,20 (m, 1H), 4,76-4,64 (m, 3H), 4,51 (q, J=7,2 Hz,
2H), 2,66 (s, 3H), 2,58 (s, 3H), 2,23-2,18 (m, 1H), 1,94-1,91 (m, 1H), 1,65 (d, /= 6,4
Hz, 3H), 1,45 (t, J= 6,8 Hz, 3H), 0,91 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 422,1 (MH");
tr = 2,22 (Phuong phép C).

Vi du 124: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-
yDmetyl]-1-[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2

\,N
A
INH (\
Q" N
=
Dugc didu ché bing cach st dung ciing quy trinh nhu duge md ta dbi véi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan d6i anh 2 va 5-metyl-1,3,4-oxadiazol-2-carbaldehyt.
'H NMR (Cloroform-d, 400 Mhz): 6 8,30-8,28 (m, 1H), 8,20-8,19 (m, 1H), 7,25
(s, 1H), 7,06-7,02 (m, 1H), 5,20-5,18 (m, 1H), 4,73-4,71 (m, 2H), 4,63-4,61 (m, 1H),
4,51 (q, J = 7,2 Hz, 2H), 2,66 (s, 3H), 2,58 (s, 3H), 2,23-2,16 (m, 1H), 1,94-1,90 (m,

1H), 1,65 (d, J= 6,4 Hz, 3H), 1,44 (t, J= 6,8 Hz, 3H), 0,91 (t, /= 7,2 Hz, 3H). LC-MS
(m/z) 422,1 (MH"); tr = 2,17 (Phuong phap C).
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Vi du 125: 5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 2

Puoc diéu ché bang cach sir dung ciing quy trinh nhu duge mo ta d6i vé6i vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-

amin, chit ddng phan dbi anh 2 va 5-metoxynicotinaldehyt.

'H NMR (DMSO-ds 400 Mhz): & = 8,21 (s, 1H), 8,16 (d, J = 2,8 Hz, 1H), 8,13
(s, 1H), 8,12 - 8,09 (m, 1H), 7,33 - 7,32 (m, 1H), 7,05 - 7,02 (m, 1H), 6,93 (s, 1H),
6,91 (s, 1H), 4,96 - 4,93 (m, 1H), 4,57 - 4,56 (m, 2H), 4,25 - 4,20 (m, 2H), 3,75 (s,
3H), 2,44 (s, 3H), 1,98 - 1,74 (m, 2H), 1,48 (d, J = 6,4 Hz, 3H), 1,08 (t, J = 7,0 Hz,
3H), 0,73 (t, J = 7,6 Hz, 3H). LC-MS (m/z) 447,1 (MH"); tr = 1,62 (Phuong phap A).

Vi du 126: 5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-4-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 2

Pugc didu ché bang cach sit dung cung quy trinh nhu duge mo ta dbi véi vi du
29, tr l-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan ddi anh 2 va 2-metoxyisonicotinaldehyst.

'H NMR (Cloroform-d, 400 Mhz): & = 8,24 (dd, J = 2,0, 7,6 Hz, 1H),8,17 (d, J
= 5,6 Hz, 1H), 8,15 (dd, J = 1,6, 4,8 Hz, 1H), 7,07 (s, 1H), 7,00 (dd, J = 5,2, 7,6 Hz,
1H), 6,91 (d, J = 4,0 Hz, 1H), 6,78 (s, 1H), 4,80 (brs, 1H), 4,55 (d, J = 5,6 Hz, 3H),
4,35 (q, J = 6,8 Hz, 2H), 3,94 (s, 3H), 2,66 (s, 3H), 2,26 - 2,15 (m, 1H), 1,95 - 1,85
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(m, 1H), 1,64 (d, J = 6,4 Hz, 3H), 1,25 (t, J = 6,8 Hz, 3H), 0,90 (t, J = 7,6 Hz, 3H).
LC-MS (m/z) 447,1 (MH"); tr = 1,96 (Phuong phap A).

Vi du 127: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-[(2-
metyltetrazol-5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chit ddng phéan d6i anh 2

Duoc diéu ché bing cach sir dung cling quy trinh nhu dugc md ta d6i voi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan @i anh 2 va 2-metyl-2H-tetrazol-5-carbaldehyt.

TH NMR (Cloi‘oform-d, 400 Mhz): ¢ 8,28 (dd, J= 7,6, 2,0 Hz, 1H), 8,18 (dd, J
=52, 2,0 Hz, 1H), 7,27 (s, 1H), 7,05-7,02 (m, 1H), 5,31-5,28 (m, 1H), 4,79 (d, J=5,2
Hz, 2H), 4,67-4,62 (m, 1H), 4,50 (q, J = 6,8 Hz, 2H), 4,39 (s, 3H), 2,67 (s, 3H), 2,24-
2,17 (m, 1H), 1,95-1,88 (m, 1H), 1,65 (d, J = 6,8 Hz, 3H), 1,45 (t, J = 7,2 Hz, 3H),
0,92 (t, J= 7,2 Hz, 3H). LC-MS (m/z) 422,1 (MH"); tr = 2,03 (Phuong phéap C).

Vi du 128: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yDmetyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2

r /[NH e\
N SN
)—o
Duoc diéu ché bang cach st dung cing quy trinh nhu duge md ta d6i voi vi du

29, tu 1-(sec-butyl)-S-(2-etoxypyridin—3-yl)-3-metyl-1H—pyrazolo[4,3-b]pyridin—7-
amin, chit ddng phan déi anh 2 va 5-metyl-1,2,4-oxadiazol-3-carbaldehyt.
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'H NMR (Cloroform-d, 400 Mhz): & 8,26 (dd, J = 2,0, 7,2 Hz, 1H), 8,18 (dd, J
=20, 4,2 Hz, 1H), 7,24 (s, 1H), 7,03 (dd, J = 4,4, 7,2 Hz, 1H), 5,17 (br. s, 1H), 4,65-
4,60 (m, 3H), 4,50 (q, J = 7,2 Hz, 2H), 2,65 (s, 3H), 2,64 (s, 3H), 2,23-2,16 (m, 1H),
1,93-1,90 (m, 1H), 1,64 (d, J = 6,4 Hz, 3H), 1,44 (t, J = 6,8 Hz, 3H), 0,92 (t, /= 7.6
Hz, 3H). LC-MS (m/z) 422,1 (MH"); tr = 2,05 (Phuong phap C).

Vi du 129: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan d6i anh 2

Pugc didu ché bang cach sir dung cung quy trinh nhu duge mo ta dbi véi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan dbi anh 2 va 2-metyloxazol-4-carbaldehyst.

IH NMR (Cloroform-d, 400 Mhz): 8 = 8,27 (dd, J=2,0, 7,2 Hz, 1H), 8,18 (dd,
J=2.0, 5,2 Hz, 1H), 7,54 (s, 1H), 7,18 (s, 1H), 7,03 (dd, J=4,8, 7,2 Hz, 1H), 5,11 - 4,91
(m, 1H), 4,61 - 4,55 (m, 1H), 4,48 (q, J/=7,2 Hz, 2H), 4,40 (d, J=4,8 Hz, 2H), 2,65 (s,
3H), 2,49 (s, 3H), 2,21 - 2,14 (m, 1H), 1,92 - 1,85 (m, 1H), 1,63 (s, 3H), 1,40 (t, J=7,2
Hz, 3H), 0,89 (t, /~7,2 Hz, 3H). LC-MS (m/z) 421,1 (MH"); tr = 1,9 (Phuong phép
A).

Vi du 130: 5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan dbi anh 2
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Puoc diéu ché bang cich st dung clng quy trinh nhu duge mo ta d6i voi vi du
29, t 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chat ddng phan dbi anh 2 va 1H-imidazol-4-carbaldehyt.

"H NMR (Cloroform-d, 400 Mhz): § = 8,25 (dd, J = 2,0, 7,2 Hz, 1H), 8,17 (dd,
J =20, 4,8 Hz, 1H), 7,67 (d, J = 1,2 Hz, 1H), 7,21 (s, 1H), 7,03 (s, 1H), 7,02 - 7,00
(m, 1H), 5,57 - 5,08 (m, 1H), 4,63 - 4,60 (m, 1H), 4,50 - 4,51 (m, 4H), 2,64 (s, 3H),
2,18 -2,12 (m, 1H), 1,90 - 1,85 (m, 1H),1,61 (d, J = 6,4 Hz, 3H), 1,41 (t, J/ = 7,2 Hz,
3H), 0,87 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 406,1 (MH"); tr = 1,35 (Phuong phép A).

Vi du 131: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(5-metyl-1H-
pyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chit ddng phan d6i anh 2

DPuoc didu ché bang cach str dung cing quy trinh nhu dugc md ta dbi véi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit dong phan ddi anh 2 va 5-metyl-1H-pyrazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): § = 8,27 (dd, J = 2,0, 7.2 Hz, 1H), 8,18 (dd
J =20, 4,8 Hz, 1H), 7,20 (s, 1), 7,04 - 7,01 (m, 1H), 6,08 (s, 1H), 5,28 (brs, 1H),
4,61 - 4,58 (m, 1H), 4,51 - 4,46 (m, 4H), 2,65 (s, 3H), 2,35 (s, 3H), 2,21 - 2,14 (m,
1H), 1,91 - 1,85 (m, 1H), 1,62 (d, J = 6,8 Hz, 3H), 1,43 (t, J = 6,8 Hz, 3H), 0,89 (t, J
= 7.6 Hz, 3H). LC-MS (m/z) 420,1 (MH"); tr = 1,85 (Phuong phép A).

Vi du 132: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-1-
[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chit ddng phan dbi anh 2
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Puoc diéu ché bing cach sit dung ciing quy trinh nhu dugc md ta d6i véi vi du
29, tr 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chat ddng phan d6i anh 2 va 1-metyl-1H-imidazol-4-carbaldehyt.

TH NMR (Cloroform-d, 400 Mhz): & = 8,28 (dd, J = 2,0, 7,6 Hz, 1H), 8,17 (dd,
J=2,0, 4,8 Hz, 1H), 7,45 (s, 1H), 7,20 (s, 1H), 7,04 - 7,01 (m, 1H), 6,88 (s, 1H), 5,25
(brs, 1H), 4,61 - 4,58 (m, 1H), 4,48 (q, J = 6,8 Hz, 2H), 4,42 (d, J = 4,8 Hz, 2H), 3,70
(s, 3H), 2,65 (s, 3H), 2,18 - 2,13 (m, 1H), 1,89 - 1,85 (m, 1H), 1,60 (d, J = 6,8 Hz,
3H), 1,42 (t, J = 6,8 Hz, 3H), 0,88 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 420,1 (MH"); tr =
1,38 (Phuong phéap A).

Vi du 133: 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-5-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 2

Puoc didu ché bing cach st dung cling quy trinh nhu duge md ta d6i véi vi du
29, tx 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan d6i anh 2 va 2-metyloxazol-5-carbaldehyt.

TH NMR (Cloroform-d, 400 Mhz): 8 = 8,27 (dd, J = 2,0, 7,6 Hz, 1H), 8,18 (dd,
J =2,0, 4,8 Hz, 1H), 7,25 (s, 1H), 7,03 (dd, J = 4,8, 7,6 Hz, 1H), 6,94 (s, 1H), 4,62
(brd, J = 4,8 Hz, 1H), 4,55 - 4,46 (m, 5H), 2,65 (s, 3H), 2,47 (s, 3H), 2,21 - 2,13 (m,
1H), 1,91 - 1,84 (m, 1H), 1,62 (d, J = 6,8 Hz, 3H), 1,41 (t, J = 6,8 Hz, 3H), 0,87 (t, J
= 7,6 Hz, 3H). LC-MS (m/z) 421,1 (MH"); tr = 1,81 (Phuong phap A).
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Vi du 134: 3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-
(2-propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 2
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Duoc didu ché bang cach st dung cling quy trinh nhw duge mo ta dbi v6i vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phan ddi anh 2 va 1-metyl-1H-1,2,4-triazol-3-carbaldehyt.

"H NMR (Cloroform-d, 400 Mhz): ¢ 8,27-8,25 (m, 1H), 8,19-8,17 (m, lH), 8,06
(s, 1H), 7,19 (s, 1H), 7,04-7,01 (m, 1H), 5,50-5,48 (m, 1H), 4,71-4,66 (m, IH), 4,56 (d,
J=2.2 Hz, 2H), 4,39 (t, J = 6,8 Hz, 2H), 3,96 (s, 3H), 2,66 (s, 3H), 2,24-2,18 (m, 1H),
1,91-1,83 (m, 3H), 1,65 (d, J= 3,2 Hz, 3H), 1,06 (t, J = 7,2 Hz, 3H), 0,94 (t, /= 7,2
Hz, 3H). LC-MS (m/z) 435,1 (MH"); tr = 2,05 (Phwong phap C).

Vi du 135: 3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 2
A
N~ N
@) X N’
g -
N%
HN—
Duoc diéu ché bang cach sir dung cling quy trinh nhu duoc mo ta d6i véi vi du
29, tir l-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, cht ddng phan ddi anh 2 va 1H-pyrazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): ¢ 12,66 (s, 1H), 8,16-8,11 (m, 2H), 7,57 (s,
1H), 7,10-7,06 (m, 2H), 6,71 (t, J = 6,0 Hz, 1H), 6,15-6,14 (m, 1H), 4,93-4,91 (m, 1H),
4,50 (d, J = 5,6 Hz, 2H), 4,26 (t, J = 6,8 Hz, 2H), 2,45 (s, 3H), 2,00-1,92 (m, 1H),
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1,76-1,67 (m, 3H), 1,47 (d, J = 6,4 Hz, 3H), 0,94 (t, J= 7,2 Hz, 3H), 0,73 (t, J= 7,2
Hz, 3H). LC-MS (m/z) 420,1 (MH"); tr = 2,1 (Phuong phép C).

Vi du 136:  5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 1

le )~

Puoc didu ché bing cach sir dung ciing quy trinh nhu dugc md ta d6i véi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chit
dbng phan d6i anh 1 va 1H-pyrazol-3-carbaldehyt.

'"H NMR (Cloroform-d, 400 Mhz): § 8,24-8,19 (m, 3H), 7,62 (d, J = 2,0 Hz,
1H), 7,23 (s, 1H), 7,04-7,01 (m, 1H), 6,37 (d, J = 2,4 Hz, 1H), 5,45 (s, 1H), 4,71-4,67
(m, 1H), 4,59 (d, J = 4,8 Hz, 2H), 4,49 (q, J = 6,8 Hz, 2H), 2,25-2,18 (m, 1H), 1,94-
1,90 (m, 1H), 1,66 (d, J = 6,4 Hz, 3H), 1,44 (t, J = 7,2 Hz, 3H), 0,9 (t, J = 7,2 Hz,
3H). SFC: fr = 4,729 min, ee% = 97,49%. LC-MS (m/z) 392 (MH"); tr = 2,23
(Phuong phap A).

Vi du 137  5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan d6i anh 2

DPuoc didu ché bing cach st dung cing quy trinh nhu dugc md ta d6i vai vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chat
ddng phéan dbi anh 2 va 1H-pyrazol-3-carbaldehyt.
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'H NMR (Cloroform-d, 400 Mhz): § 8,24-8,18 (m, 3H), 7,61 (d, J = 2,4 Hz,
1H), 7,23 (s, 1H), 7,04-7,01 (m, 1H), 6,37 (d, J = 2,4 Hz, 1H), 5,44 (s, 1H), 4,71-4,67
(m, 1H), 4,59 (d, J = 4,8 Hz, 2H), 4,49 (q, J = 6,8 Hz, 2H), 2,25-2,18 (m, 1H), 1,96-
1,90 (m, 1H), 1,66 (d, J = 6,8 Hz, 3H), 1,43 (t, J/ = 7,2 Hz, 3H), 0,9 (t, J = 7,2 Hz,
3H). SFC: r = 4,453 min, ee% = 94,84%. LC-MS (m/z) 392,1 (MH"); tr = 2,23
(Phuong phéap A).

Vi du 138: 5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét déng phan dbi anh 1

Dugc didu ché bang cach st dung cung quy trinh nhu duge mo ta dbi véi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chét
ddng phan ddi anh 1 va S5-metyl-1,3,4-oxadiazol-2-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): ¢ 8,24-8,20 (m, 3H), 7,25 (s, 1H), 7,03 (dd,
J =48, 7,2 Hz, 1H), 5,37 (brs, 1H), 4,73-4,69 (m, 3H), 4,51 (q, J = 7,2 Hz, 2H), 2,58
(S,>3H), 2,27-2,19 (m, 1H), 1,97-1,93 (m, 1H), 1,68 (d, J = 6,4 Hz, 3H), 1,44 (t, J =
7,2 Hz, 3H), 0,92 (t, J = 7,2 Hz, 3H). SFC-MS: fr = 4,24 min, ee% = 98,70%. LC-MS
(m/z) 408 (MH"); tr = 2,4 (Phuong phap C).

Vi du 139: 5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phéan dbi anh 2
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Pugc didu ché bang cach st dung ciing quy trinh nhu duge mo ta d6i voi vi du
29, tr 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chét
dbng phan db6i anh 2 va 5-metyl-1,3,4-oxadiazol-2-carbaldehyt.

'"H NMR (Cloroform-d, 400 Mhz): ¢ 8,25-8,20 (m, 3H), 7,25 (s, 1H), 7,03 (dd,
J =428, 7,2 Hz, 1H), 5,31 (brs, 1H), 4,73-4,68 (m, 3H), 4,51 (q, J = 7,2 Hz, 2H), 2,59
(s, 3H), 2,27-2,20 (m, 1H), 1,97-1,94 (m, 1H), 1,68 (d, J = 6,4 Hz, 3H), 1,45 (t, J =
7,2 Hz, 3H), 0,92 (t, J = 7,2 Hz, 3H). SFC-MS: fr = 3,997 min, ee% = 97,68%. LC-
MS (m/z) 408,1 (MH"); tr = 2,4 (Phuong phép C).

Vi du 140: 5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan ddi anh 1
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Puoc didu ché biang cach sir dung cling quy trinh nhu dugc md ta d6i voi vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chét
d6ng phan db6i anh 1 va 1-metyl-1H-1,2,4-triazol-3-carbaldehyst.

'H NMR (Cloroform-d, 400 Mhz): ¢ 8,25-8,19 (m, 3H), 8,07 (s, 1H), 7,23 (s,
1H), 7,03 (dd, J = 4,8, 7,2 Hz, 1H), 5,61 (brs, 1H), 4,79-4,74 (m, 1H), 4,59 (d, J = 4,8
Hz, 2H), 4,50 (q, J = 7,2 Hz, 2H), 3,96 (s, 3H), 2,27-2,22 (m, 1H), 1,98-1,93 (m, 1H),
1,68 (d, J = 6,8 Hz, 3H), 1,46 (t, J = 7,2 Hz, 3H), 0,95 (t, J = 7.2 Hz, 3H). SFC-MS: r
= 4,97 min, ee% = 98,60%. LC-MS (m/z) 407 (MH"); tr = 2,44 (Phuong phép C).

Vi du 141: 5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-
3-yl)metyl]|pyrazolo[4,3-b]pyridin-7-amin, chét ddng phan d6i anh 2
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DPuoc diéu ché bing cach sir dung ciing quy trinh nhu dugc mo ta dbi vé6i vi du
29, tir 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin, chét
ddng phan ddi anh 2 va 1-metyl-1H-1,2,4-triazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): § 8,24-8,19 (m, 3H), 8,07 (s, 1H), 7,23 (s,
1H), 7,03 (dd, J = 4,8, 7,2 Hz, 1H), 5,60 (brs, 1H), 4,78-4,73 (m, 1H), 4,59 (d, J = 4,8
Hz, 2H), 4,50 (q, J = 7,2 Hz, 2H), 3,96 (s, 3H), 2,27-2,22 (m, 1H), 1,98-1,93 (m, 1H),
1,68 (d, J = 6,8 Hz, 3H), 1,46 (t, J = 7,2 Hz, 3H), 0,95 (t, / = 7,2 Hz, 3H). SFC-MS: tr
= 4,66 min, ee% = 96,90%. LC-MS (m/z) 407,1 (MH"); tr = 2,44 (Phuong phép C).

Vi du 142: 1-isopropyl-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-5-(2-propoxy-
3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin
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DPuoc didu ché bing cach st dung cing quy trinh nhu dugc md ta dbi véi vi du
29, tr l-isopropyl-3-metyl-5-(2-propoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-
amin va 1-metyl-1H-imidazol-4-carbaldehyt.

IH NMR (Cloroform-d, 400 Mhz): J 8,28-8,26 (m, 1H), 8,20-8,18 (m, 1H), 7,46
(s, 1H), 7,18 (s, 1H), 7,05-7,02 (m, 1H), 6,91 (s, 1H), 5,43 (brs, 1H), 4,94-4,90 (m,
1H), 4,45- 4,44 (m, 2H), 4,38 (t, J = 6,8 Hz, 2H), 3,70 (s, 3H), 2,65 (s, 3H), 1,87-1,78
(m, 2H), 1,62 (d, J = 6,8 Hz, 6H), 1,05 (t, J= 7,6 Hz, 3H). LC-MS (m/z) 420,1 (MH");
tr = 1,75 (Phuong phéap C).
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Vi du 143: l-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

l\
N~ N

~ N\
|

O N N’
g~

N%
N

DPuoc didu ché bing cach st dung cing quy trinh nhu dugc mo ta d6i véi vi du
29, tir 1l-isopropyl-3-metyl-5-(2-propoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-
amin va 1H-pyrazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): 6 8,25-8,23 (m, 1H), 8,19-8,17 (m, 1H), 7,61
(d, J= 1,2 Hz, 1H), 7,18 (s, 1H), 7,05-7,01 (m, 1H), 6,36 (d, J = 1,2 Hz, 1H), 5,40
(brs, 1H), 4,96-4,90 (m, 1H), 4,58 (d, J= 2,4 Hz, 2H), 4,38 (t, /= 7,2 Hz, 2H), 2,65 (s,
3H), 1,86-1,82 (m, 2H), 1,64 (d, J = 3,2 Hz, 6H), 1,05 (t, J = 7,6 Hz, 3H). LC-MS
(m/z) 406,1 (MH"); tr = 1,83 (Phuong phip A).

Vi du 144: 5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-1,2,4-
triazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin, chit ddng phan d6i anh 2

DPuoc didu ché bing cach str dung cing quy trinh nhu dugc mo ta d6i véi vi du
29, tr 1-(sec-butyl)-5-(2-etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
amin, chit ddng phén ddi anh 2 va 1-((2-(trimetylsilyl)etoxy)metyl)-1H-1,2,4-triazol-
3-carbaldehyt sau d6 1a khir bédo vé bang TFA.

'H NMR (Cloroform-d, 400 Mhz): 6 11,58 (brs, 1H), 8,25 (d, J = 2,0 Hz, 1H),
8,23-8,17 (m, 2H), 7,19 (s, 1H), 7,01 (dd, J = 4,8, 7,2 Hz, 1H), 5,51 (brs, 1H), 4,69-
4,66 (m, 3H), 4,48 (q, J = 7,2 Hz, 2H), 2,66 (s, 3H), 2,22-2,16 (m, 1H), 1,93-1,89 (m,
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1H), 1,64 (d, J = 6,8 Hz, 3H), 1,42 (t, J = 6,8 Hz, 3H), 0,91 (t, J = 7,2 Hz, 3H). LC-
MS (m/z) 407,1 (MH"); tr = 1,91 (Phwong phap C) [a]p?° -3,40 (¢ = 1,0, DCM).

Vi du 145: l-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin

Na N\ A
O | = N’N

J ke

N“ "N
N—/
/

DPuoc didu ché bang cach sit dung cuing quy trinh nhu dugc mé ta d6i voi vi du
29, tir l-isopropyl-3-metyl-5-(2-propoxypyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-
amin . va 1H-1,2,4-triazol-3-carbaldehyt.

'H NMR (Cloroform-d, 400 Mhz): 6 = 8,26-8,23 (m, 1H), 8,19-8,17 (m, 1H),
8,06 (s, 1H), 7,18 (s, 1H), 7,04-7,01 (m, 1H), 5,52-5,51 (m, 1H), 5,01-4,95 (m, 1H),
4,57 (d, J = 4,8 Hz, 2H), 4,38 (t, J = 6,8 Hz, 2H), 3,95 (s, 3H), 2,65 (s, 3H), 1,90-1,81
(m, 2H), 1,66 (d, J = 6,4 Hz, 6H), 1,05 (t, J = 7,6 Hz, 3H). LC-MS (m/z) 421,1
(MHY); tr = 2,1 (Phuong phép B).

Vi du 146: 1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

NN
HN—/
DPuoc didu ché bang cich sit dung cung quy trinh nhur dugc md ta dbi véi vi du
29, tu 1-isopropy1-3-metyl-5-(2—propoxypyridin-3-yl)-1H—pyrazolo[4,3-b]pyridin—7-
amin va 1-((2-(trimetylsilyl)etoxy)metyl)-1H-1,2,4-triazol-3-carbaldehyt sau do6 1a khw
béo vé bang TFA.
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'H NMR (Cloroform-d, 400 Mhz): 6 8,20-8,17 (m, 2H), 8,14 (s, 1H), 7,14 (s,
1H), 7,03 (dd, J = 4,2, 7,6 Hz, 1H), 5,59 (brs, 1H), 5,00-4,94 (m, 1H), 4,64 (s, 2H),
436 (t, J = 6,8 Hz, 2H), 2,65 (s, 3H), 1,85-1,76 (m, 2H), 1,65 (d, J = 6,8 Hz, 6H),
1,01 (t, J = 7,2 Hz, 3H). LC-MS (m/z) 407,1 (MH*); tr = 1,91 (Phuong phép C).

Vi du 147: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-thiazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin

B6 sung vao dung dich cta S5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (50 mg, 0,14 mmol) trong
DMF (2 ml) 2-(tributylstannyl)thiazol (103 mg, 0,28 mmol) va Pd(PPhs)s (16 mg,
0,013 mmol). Tao bot khi hdn hop bang N> va gia nhiét & nhiét 40 80°C trong thoi
gian 2 gid. Lam lanh hdn hop xubng nhiét do trong phong. etyl axetat (20 ml) va bd
sung nudc (10 ml). Rura 16p hitu co bang nude (10 ml x 2), nudce mubi (10 ml), lam
kho trén Na;SOs, loc va ¢d. Tinh ché chit thd bang TLC didu ché (SiOy, etyl axetat) dé
tao ra l-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(thiazol-2-yl)-1H-
pyrazolo[4,3-b]pyridin-7-amin (10 mg).

'H NMR (Cloroform-d, 400 Mhz): § 7,88 (d, J = 3,2 Hz, 1H), 7,58 (s, 1H),7,46
(s, 2H), 7,40 (d, J = 3,2 Hz, 1H), 4,75-4,68 (m, 1H), 4,54 (brs, 1H), 4,46 (d, J = 4,8
Hz, 2H), 3,94 (s, 3H), 2,65 (s, 3H), 1,58 (d, J = 6,8 Hz, 6H). LC-MS (m/z) 368 (MH");
tr = 1,91 (Phuong phép C).

Vi du 148:  1l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(5-
metylthiazol-2-yl)pyrazolo[4,3-b]pyridin-7-amin
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Puoc didu ché bang cach sit dung cing quy trinh nhu dugc mo ta d6i véi vi du
147, tr 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va 5-metyl-2-(tributylstannyl)thiazol.

'H NMR (600 Mhz, DMSO-ds) 8 7,62 (s, 1H), 7,56 (s, 1H), 7,43 (s, 1H), 7,20
(s, 1H), 6,86 (t, J= 5,6 Hz, 1H), 5,16 (m,1H), 4,41 (d, J = 5,5 Hz, 2H), 3,77 (s, 3H),
2,47 (s, 3H), 2,45 (s, 3H), 1,44 (d, J = 6,3 Hz, 6H). LC-MS (m/z) 382,3 (MH"); tr =
0,51 (Phuwong phép D).

Vi du  149:  l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(4-
metylthiazol-2-yl)pyrazolo[4,3-b]pyridin-7-amin

Puogc didu ché bing cach sit dung cung quy trinh nhu dugc mo ta d6i voi vi du
147, tur 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va 4-metyl-2-(tributylstannyl)thiazol.

'H NMR (500 Mhz, Cloroform-d) 8 7,60 (s, 1H), 7,47 (s, 1H), 7,45 (s, 1H),
6,96 (s, 1H), 4,73 (m, 1H), 4,53 (s, 1H), 4,49 (s, 2H), 3,96 (s, 3H), 2,65 (s, 3H), 2,55
(s, 3H), 1,59 (d, J = 6,4 Hz, 6H). LC-MS (m/z) 382,4 (MH"); tr = 0,51 (Phuong phép
D).

Vi du 150: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-5-metyl-oxazolidin-2-on
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Khudy hdn hop cta 5-bromo-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin (20 mg, 0,06 mmol), 5-metyloxazolidin-2-on
(7 mg, 0,07 mmol), Pdx(dba); (5 mg, 0,006 mmol), Xantphos (10 mg, 0,02 mmol),
Cs2COs (25 mg, 0,08 mmol) trong dioxan (2 ml) & nhigt do 85°C trong thoi gian 12
gidr. C6 hdn hop d tao ra phan cin. Tinh ché phan cin bing HPLC diéu ché dé tao ra
3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-yl)metylamino]pyrazolo[4,3-b]pyridin-5-
yl]-5-metyl-oxazolidin-2-on (15 mg).

'H NMR (Cloroform-d, 400 Mhz): 6 = 7,59 (s, 1H), 7,55 (s, 2H), 4,80 (brd, J =
6,8 Hz, 1H), 4,74 - 4,64 (m, 1H), 4,63 - 4,56 (m, 1H), 4,47 (dd, J = 8,4, 10,4 Hz, 1H),
4,39 (d, J = 5,0 Hz, 2H), 3,98 - 3,93 (m, 1H), 3,92 (s, 3H), 2,51 (s, 3H), 1,58 (s, 3H),
1,55 (d, J = 6,3 Hz, 6H). LC-MS (m/z) 384,1 (MH"); tr = 1,9 (Phuong phép C).

Vi du 151: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]oxazolidin-2-on

Duoc diéu ché bang cach str dung cing quy trinh nhu dugc mo ta d6i vé6i vi du
150, tir 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1 H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va oxazolidin-2-on.

IH NMR (600 Mhz, DMSO-ds) 8 7,65 (s, 1H), 7,45 (s, 1H), 7,41 (s, 1H), 6,78
(t, J=5,7 Hz, 1H), 5,09 (m, 1H), 4,41 (m, 2H), 4,28 (d, J = 5,6 Hz, 2H), 4,19 (m, 2H),
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3,77 (s, 3H), 2,36 (s, 3H), 1,40 (d, J = 6,3 Hz, 6H). LC-MS (m/z) 370,2 (MH"); tr =
1,51 (Phuong phap J).

Vi du 152: 1-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]azetidin-2-on

/
N—-N

)¢

NH Ny~
x— N
Q |/ /N
N N

DPuoc didu ché bing cach st dung cling quy trinh nhu dugc mo ta d6i véi vi du
150, tur 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va azetidin-2-on.

'H NMR (600 Mhz, DMSO-de) & 7,64 (s, 1H), 7,45 (s, 1H), 6,94 (s, 1H), 6,81
(t, J = 5,6 Hz, 1H), 5,07 (m, 1H), 4,27 (d, ] = 5,5 Hz, 2H), 3,77 (s, 3H), 3,66 (s, 2H),
3,04 (t, T = 4,5 Hz, 2H), 2,35 (s, 3H), 1,40 (d, J = 6,3 Hz, 6H). LC-MS (m/z) 354,2
(MH"); tr = 1,46 (Phuong phap K).

Vi duy 153: 1-tert-butyl-3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yDmetylamino]pyrazolo[4,3-b]pyridin-5-yl]imidazolidin-2-on

DPuoc didu ché bang cach st dung cing quy trinh nhu duge md ta d6i véi vi du
150, tur 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va 1-(tert-butyl)imidazolidin-2-on.

IH NMR (500 Mhz, Cloroform-d) & 7,71 (s, 1H), 7,61 (s, 1H), 7,48 (s, 1H),
6,52 (t, J = 5,6 Hz, 1H), 5,10 — 4,94 (m, 1H), 4,25 (d, J=5,6 Hz, 2H), 3,91 - 3,82 (m,
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2H), 3,77 (s, 3H), 3,44 (t, J= 7,9 Hz, 2H), 2,34 (s, 3H), 1,48 — 1,23 (m, 15H). LC-MS
(m/z) 425,2 (MH"); tr = 1,64 (Phuong phap K).

Vi du 154: 1-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]pyrolidin-2-on

/
N—N

%
NH N~
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(@) ! N
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&

Pugc didu ché bang cach st dung cling quy trinh nhu dugc md ta d6i véi vi du
150, tr 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va pyrolidin-2-on. |

'H NMR (600 Mhz, DMSO-d6) & 7,68 (s, 1H), 7,67 (s, 1H), 7,47 (s, 1H), 6,70
(t, T=5,7 Hz, 1H), 5,08 (m, 1H), 4,26 (d, J = 5,6 Hz, 2H), 4,06 — 3,96 (m, 2H), 3,77 (s,
3H), 2,56 (t, J = 8,0 Hz, 2H), 2,36 (s, 3H), 2,06 — 1,94 (m, 2H), 1,39 (d, J = 6,3 Hz,
6H). LC-MS (m/z) 368,2 (MH"); tr = 1,39 (Phuong phap K).

Vi du 155: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-4-metyl-oxazolidin-2-on

DPuoc didu ché bing cach st dung cing quy trinh nhu duge md ta d6i véi vi du
150, tr 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)- 1 H-
pyrazolo[4,3-b]pyridin-7-amin va 4-metyloxazolidin-2-on.

IH NMR (Cloroform-d, 400 Mhz):3 = 7,55 (d, J = 2,4 Hz, 2H), 7,45 (s, 1H),
5,14 - 5,03 (m, 1H), 4,73 - 4,64 (m, 1H), 4,62 - 4,51 (m, 2H), 4,38 (dd, J = 5,0, 9,6 Hz,
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2H), 4,07 (dd, J = 4,5, 8,3 Hz, 1H), 3,92 (s, 3H), 2,51 (s, 3H), 1,56 (dd, J = 1,7, 6,5
Hz, 6H), 1,52 (d, J = 6,2 Hz, 3H). LC-MS (m/z) 384,1 (MH"); tr = 2 (Phuong phap
B).

Vi du 156: 4-etyl-3-[ 1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino|pyrazolo[4,3-b]pyridin-5-yl]oxazolidin-2-on

DPuoc didu ché bang cach sir dung cling quy trinh nhur duge mo ta déi véi vi dy
150, tr 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va 4-etyloxazolidin-2-on.

'"H NMR (Cloroform-d, 400 Mhz):6 7,55 (d, J = 2,0 Hz, 2H), 7,46 (s, 1H), 5,1 -
4,98 (m, 1H), 4,70 - 4,66 (m, 1H), 4,57 - 4,55 (m, 1H), 4,51 (t, J = 8,8 Hz, 1H), 4,40 -
4,36 (m, 2H), 4,21 - 4,18 (m, 1H), 3,92 (s, 3H), 2,50 (s, 3H), 2,02 - 1,79 (m, 2H), 1,55
(d, J=4,8 Hz 6H), 0,93 (t, J = 7,6 Hz, 3H). LC-MS (m/z) 398,1 (MH"); tr = 1,99
(Phuong phap C).

Vi du 157 N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-
blpyridin-7-yl]metyl]-5-metoxy-pyridin-3-amin

A
NN NN
l ,N - | \ N
HN HN )\
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Khtr khi hén hop cia N-[(5-bromo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-yDmetyl]-5-metoxy- pyridin-3-amin (69 mg, 0,18 mmol), axit (2-etoxy-3-

pyridyl)boronic (59 mg, 0,35 mmol), Pd(dppf)Cl> (26 mg, 0,03 mmol), Cs2COs3 (115
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mg, 0,35 mmol) trong dioxan (3 ml) va nuée (1 ml) va suc bang N2 3 14n, va sau d6
khudy hén hop & nhiét do 100°C trong thoi gian 2 gior dudi khi Ny, Bd sung nuée (20
ml) va chiét hdn hop bing etyl axetat (30 ml x 3). Rira cac 16p hitu co két hop bang
nude mudi (20 ml), 1lam khd trén Na»SO4 va ¢b. Tinh ché hén hop thd bing HPLC diéu
ché dé tao ra N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl -pyrazolo[4,3-b]pyridin-7-
yl]metyl]-5-metoxy-pyridin-3-amin (48,16 mg).

"H NMR (Cloroform-d, 400 Mhz): ¢ 8,27 (dd, J = 2,0, 7,6 Hz, 1H), 8,18 (dd, J
= 2,0, 4,8 Hz, 1H), 8,00 (s, 1H), 7,81-7,80 (m, 2H), 7,05-7,02 (m, 1H), 6,49-6,48 (m,
1H), 4,90-4,87 (m, 1H), 4,74 (d, J = 5,6 Hz, 2H), 4,40 (q, J = 7,2 Hz, 2H), 4,18-4,16
(m, 1H), 3,83 (s, 3H), 2,72 (s, 3H), 1,58 (d, J = 7,2 Hz, 6H).1,27 (t, J = 7,2 Hz, 3H).
LC-MS (m/z) 433,1 (MH"); tr = 1,88 (Phuong phép A).

Vi du 158: N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-
b]pyridin-7-yl]metyl]-1-metyl-1,2,4-triazol-3-amin

Pugc didu ché bing cach sir dung ciing quy trinh nhu dwoc mé ta dbi véi vi du
157, tir N-[(5-bromo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-yl)metyl]-1-metyl-
1,2,4-triazol-3-amin va axit (2-etoxy-3-pyridyl)boronic.

"H NMR (Cloroform-d, 400 Mhz): ¢ 8,24 (dd, J = 2,0, 7,6 Hz, 1H), 8,18 (dd, J
=2,0, 5,2 Hz, 1H), 7,99 (s, 1H), 7,67 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz, 1H), 5,01-4,98
(m, 1H), 4,91 (d, J = 6,0 Hz, 2H), 4,56 (t, J = 6,0 Hz, 1H), 4,45 (q, J = 7,2 Hz, 2H),
3,77 (s, 3H), 2,70 (s, 3H), 1,58 (d, J = 6,4 Hz, 6H), 1,34 (t, J = 7,2 Hz, 3H). LC-MS
(m/z) 407,1 (MH"); tr = 2,17 (Phwong phép C).

Vi du 159: 5-(2-etoxy-3-pyridyl)-1-isopropyl-7-[2-(5-metoxy-3-pyridyl)etyl]-3-
metyl-pyrazolo[4,3-b]pyridin
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Khudy hén hop cua 5-(2-etoxypyridin-3-yl)-7-etynyl-1-isopropyl-3-metyl-1H-
pyrazolo[4,3-b]pyridin (0,05 g, 0,16 mmol), 3-iodo-5-metoxy-pyridin (37 mg, 0,16
mmol), Cul (3 mg, 0,016 mmol), Pd(dppf)Cl> (11 mg, 0,016 mmol) va EtsN (79 mg,
0,78 mmol) trong dioxan (3 ml) & nhiét d¢ 100°C duéi khi N> trong thoi gian 4 gio.
Hbn hop duge xir 1y v6i 4 mé khac (mdi mé bing ciing quy trinh va cling luong cua
nguyén liéu bét d4u). C6 hdn hop va chiét bang etyl axetat (20 ml x 2), lam kho trén
Na2SOq, va c¢d dé tao ra phan cin. Tinh ché hdn hop bang sic ky cot (SiOs, ete dau
mo/etyl axetat = tir 10/1 dén 1/1) dé tao ra 5-(2-etoxypyridin-3-yl)-1-isopropyl-7-((5-
metoxypyridin-3-yl)etynyl)-3-metyl-1 H-pyrazolo[4,3-b]pyridin (0,025 g). Khuiy hén
hop cua 5-(2-etoxypyridin-3-yl)-1-isopropyl-7-((5-metoxypyridin-3-yl)etynyl)-3-
metyl-1H-pyrazolo[4,3-b]pyridin (0,02 g, 0,047 mmol), Pd/C (0,005 g, 0,047 mmol,
10%), Hz (15 psi) trong etyl axetat (2 ml) & nhiét d0 trong phong trong thoi gian 0,25
gid. Loc hdn hgp va ¢ dich loc dé tao ra phan cin. Tinh ché phan cin bing HPLC
didu ché dé& tao ra 5-(2-etoxypyridin-3-yl)-1-isopropyl-7-(2-(5-metoxypyridin-3-
yl)etyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin (7 mg).

'H NMR (Cloroform-d, 400 Mhz): 8 = 8,27 - 8,24 (m, 1H), 8,24 - 8,14 (m, 3H),
7,79 (s, 1H), 7,05 (dd, J = 4,8, 7,2 Hz, 1H), 6,96 (t, J = 2,0 Hz, 1H), 4,98 - 4,79 (m,
1H), 4,48 (q, J = 7,2 Hz, 2H), 3,81 (s, 3H), 3,43 - 3,29 (m, 2H), 3,18 - 3,01 (m, 2H),
2,70 (s, 3H), 1,59 (d, J = 6,8 Hz, 6H), 1,41 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 432,1
(MH"); tr = 1,97 (Phuong phap A).

Vi du 160: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[2-(1-metyl-1,2,4-
triazol-3-yl)etyl]pyrazolo[4,3-b]pyridin
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DPugc didu ché bing cach st dung cing quy trinh nhu duge md ta d6i voi vi du
159, tr 5-(2-etoxypyridin-3-yl)-7-etynyl-1-isopropyl-3-metyl-1H-pyrazolo[4,3-
blpyridin va bd sung 3-bromo-1-metyl-1H-1,2,4-triazol.

'H NMR (Cloroform-d, 400 Mhz): J 8,23 (dd, J = 2,0, 7,6 Hz, 1H), 8,19 (dd, J
= 1,6, 4,4 Hz, 1H), 7,99 (s, 1H), 7,81 (s, 1H), 7,04 (dd, J = 4,2, 7,6 Hz, 1H), 5,11-5,04
(m, 1H), 4,48 (q, J = 7,2 Hz, 2H), 3,90 (s, 3H), 3,55-3,51 (m, 2H), 3,23-3,18 (m, 2H),
2,70 (s, 3H), 1,61 (d, J = 6,8 Hz, 6H), 1,43 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 406,1
(MH"); tr = 2,3 (Phuong phép C).

Vi du 161: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-1,2,4-
triazol-3-yl)metyl|pyrazolo[4,3-b]pyridin-7-amin va

Vi du 162: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

N O~ IN\ o~ N O~ '
v = Na { |/ N {
/N | /N I IN

AN <N AN
S INH &

—
e . L
N\/ NH \N \N N\/ N/

N=/ N=/ N=/

Bd sung Cs2CO3 (16,6 mg, 0,051 mmol) va iodometan (510 ul, 0,051 mmol,
100mM, THF) vao N-((4H-1,2,4-triazol-3-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin (20mg, 0,051 mmol) trong THF
(1,3 ml). Khudy hdn hop phan tGng trong lo kin & nhigt 46 80°C trong thoi gian 50
phut. C6 hdn hgp phan tng trong chan khong. B sung nudc. Chiét hdn hop véi etyl
axetat. Rira pha hitu co bang nudc mudi, 1am kho trén MgSO4, loc va cd trong chan

khong. Tinh ché phan cin by SFC dé tao ra 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-
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metyl-N-((1-metyl-1H-1,2,4-triazol-5-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (2
mg) va 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metyl-4H-1,2,4-triazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (1 mg)

Vi du 161: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin: '"H NMR (600 Mhz, Cloroform-d) &
8,28 (dt, J=17,3, 1,4 Hz, 'H), 8,19 (dd, J =49, 1,9 Hz, 'H), 7,92 (s, 'H), 7,17 (s, 'H),
7,05 (dd, J= 17,3, 4,9 Hz, 'H), 5,72 (s, 'H), 4,98 (hept, J = 6,6 Hz, 'H), 4,56 (d, J= 4,1
Hz, 2H), 4,49 (q, J = 7,0 Hz, 2H), 3,95 (s, 3H), 2,66 (s, 3H), 1,66 (d, J = 6,5 Hz, 6H),
1,44 (t, J= 7,0 Hz, 3H). LC-MS (m/z) 407,4 (MH"); tr = 0,51 (Phuong phép D).

Vi du 162: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin: "H NMR (600 Mhz, DMSO-ds) 3
8,43 (s, 'H), 8,19 (dd, J= 4.9, 1,9 Hz, 'H), 8,12 (dd, J= 7.3, 2,0 Hz, 'H), 7,32 (s, ),
7,09 (dd, J=17.4, 4,8 Hz, 'H), 6,80 (t, J= 5,2 Hz, 'H), 5,17 (hept, J = 6,8 Hz, 'H), 4,67
(d, J=5,0 Hz, 2H), 4,42 (q, J=17,0 Hz, 2H), 3,71 (s, 3H), 2,46 (s, 3H), 1,45 (d, J= 6,3
Hz, ¢H), 1,36 (t, J = 7,0 Hz, 3H). LC-MS (m/z) 407,4 (MH"); tr = 0,49 (Phuong phap
D). . o v

Vi du  163:  5-(2-etoxy-3-pyridyl)-3-metyl-N- [(1-metyl-1,2,4-triazol-3-
yl)metyl]-1-(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin

Huyén phi cia 5-(2-etoxypyridin-3-yl)-3-metyl-N-((1-metyl-1H-1,2,4-triazol-
3-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (80 mg, 0,22 mmol, duge didu ché
bang cach st dung cing quy trinh nhu dwgec md ta d6i véi vi du 29, tr 5-(2-
etoxypyridin-3-yl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin ~ va 1 -metyl-1,2,4-
triazol-3-carbaldehyt), 3-iodooxetan (81 mg, 0,44 mmol) va -BuOK (215 mg, 1,91
mmol) trong DMF (2 ml) dugc gia nhiét 1én 120 °C trong thoi gian 34 gio. Lam lanh
hén hop phan g xubng nhiét do trong phong va cd trong chan khong. Tinh ché phan
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can bang HPLC diéu ché hai 14n dé tao ra 5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metyl-
1,2,4-triazol-3-yl)metyl]-1-(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin (8 mg).

"H NMR (Cloroform-d, 400 Mhz) ¢ 8,28 (dd, J = 2,2, 7,4 Hz, 1H), 8,19 (dd, J
= 2.0, 4,8 Hz, 1H), 8,06 (s, 1H), 7,26 (s, 1H), 7,03 (dd, J = 4,8, 7,4 Hz, 1H), 5,97 -
5,93 (m, 1H), 5,34 (t, J = 6,4 Hz, 2H), 5,19 (t, J = 7,2 Hz, 2H), 4,57 (d, J = 5,2 Hz,
2H), 4,49 (q, J = 6,8 Hz, 2H), 3,96 (s, 3H), 2,67 (s, 3H), 1,44 (t, J/ = 7,2 Hz, 3H). LC-
MS (m/z) 421,1 (MH"); tr = 2,04 (Phuong phap B).

Vi du 164: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylsulfanyl]pyrazolo[4,3-b]pyridin ’

B sung KOBu (6,9 mg, 0,06 mmol) vao dung dich ctia 6-metylheptyl 3-((5-(2-
etoxypyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-
yDthio)propanoat (21 mg, 0,04 mmol) trong DMF (0,59 ml) & nhiét d6 trong phong.
Khudy hdn hop thu dugc & nhiét do trong phong trong 50 phit sau d6 bd sung 4-
(clometyl)-1-metyl-1H-pyrazol (13,4 mg, 0,06 mmol) trong mot phén. Sau khi khudy &
nhiét do trong phong trong 6 gi¢ lam lanh hén hop xudng nhiét do bé nuéc da, 1am
dimg bang vai giot nudc va khudy ma khong c6 bé 1am lanh trong thdi gian 5 phut.
DPugc phan chia gifta etyl axetat (40 ml) va nuée (2 x 15 ml). Rura 16p hitu co thém
bing nude mudi (10 ml). Lam kho cac 16p hitu co két hop (Na2SO4) va ¢o. Tinh ché
nguyén liéu thd bing séc ky nhanh véi heptan:etyl axetat tir 1:0 dén 0:1 dé tao ra 5-(2-
etoxypyridin-3-yl)-1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)thio)-1H-
pyrazolo[4,3-b]pyridin (8 mg).

IH NMR (DMSO-ds 600 Mhz): & 8,28 — 8,22 (m, 2H), 7,94 (s, 1H), 7,76 (s,
1H), 7,47 (s, 1H), 7,16 (dd, J = 7.3, 4,9 Hz, 1H), 5,33 (hept, J = 6,5 Hz, 1H), 4,44 (.
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J =70 Hz, 2H), 4,39 (s, 2H), 3,79 (s, 3H), 2,54 (s, 3H), 1,47 (d, J = 6,5 Hz, 6H), 1,34
(t, J = 7,0 Hz, 3H). LC-MS (m/z) 423,6 (MH"); tr = 0,76 (Phuong phép D).

Vi du 165: N-[[1-(diflometyl)pyrazol-4-yl]metyl]-5-(2-etoxy-3-pyridyl)-1-
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

_N.__O_~ N__O_~
X

B sung axit triflo axetic (0,5 ml) vao dung dich cia N-((1-(diflometyl)-1H-
pyrazol-4-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-
1H-pyrazolo[4,3-b]pyridin-7-amin (15 mg, 0,027 mmol) trong DCM (0,5 ml). Khudy
hdn hop & nhiét d9 trong phong trong thoi gian 1 gio. B4 sung nude (3 ml) va rét hdn
hop vao dung dich trong nudc, bido hoa cia NaHCOs. Chiét hdn hop bang etyl axetat
(5 ml x 3). Rtra céc 16p hitu co két hop bang nuéc mudi (5 ml), 1am kho trén NazSOq4
va ¢o. Tinh ché hdn hop thé bang sic ky nhanh véi heptan:etyl axetat = tir 1:0 dén 0:1
d¢ tao ra N-((1-(diflometyl)-1H-pyrazol-4-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin (11 mg, 0,025 mmol, hi¢u suét
93%).

TH NMR (600 Mhz, Cloroform-d) 8 8,26 (dd, J= 17,4, 2,0 Hz, 1H), 8,17 (dd, J =
4,9, 2,0 Hz, 1H), 7,84 (d, J= 2,7 Hz, 1H), 7,20 (s, 1H), 7,17 (t, J= 60,7 Hz, 1H), 7,02
(dd, J=1,3, 4,9 Hz, 1H), 6,49 (d, J=2,7 Hz, 1H), 5,24 (s, 1H), 4,91 (hept, J= 6,6 Hz,
1H), 4,57 (d, J = 4,8 Hz, 2H), 4,47 (q, J = 7,0 Hz, 2H), 2,65 (s, 3H), 1,65 d,J=65
Hz, 6H), 1,40 (t, J= 7,0 Hz, 3H) LC-MS (m/z) 442,5 (MH"); tr = 0,60 phut (Phwong
phap D). | | |

Vi du 166: 5-(_2-etoxypyridin—3-yl)-N-((S-(ﬂometyl)isoxazol-3-yl)metyl)—1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
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Pugc _diéu ché bang cach sir dung cling quy trinh nhu dugc mo ta dbi véi vi du
165, tir 5-(2-etoxypyridin-3-yl)-N-((5-(flometyl)isoxazol-3-yl)metyl)-1-isopropyl-N-
(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
I NMR (600 Mhz, Cloroform-d) 8,27 (dd, J= 7.4, 2,0 Hz, 1H), 8,18 (dd, J=
4,9, 2,0 Hz, 1H), 7,22 (s, 1H), 7,02 (dd, J = 7,4, 4,9 Hz, 1H), 6,47 (d, J = 2,6 Hz, 1H),
5,43 (d, J= 47,3 Hz, 2H), 5,22 (s, 1H), 4,89 (hept, J= 6,6 Hz, 1H), 4,65 (d, J=5,2 Hz,
2H), 4,47 (q, J = 7,0 Hz, 2H), 2,64 (s, 3H), 1,64 (d, J = 6,5 Hz, 6H), 1,39 (t, /=70
Hz, 3H). LC-MS (m/z) 425,6 (MH"); tr = 0,57 phut (Phuwong phép D).

Vi du 167: 5-(2-etoxypyridin-3-yl)-N-((3-(flometyl)isoxazol-5-yl)metyl)-1-
isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

Puogc didu ché bing cach st dung cing quy trinh nhu dwgc md ta dbi véi vi du
165, tir 5-(2-etoxypyridin-3-yl)-N-((3-(flometyl)isoxazol-5-yl)metyl)-1 -isopropyl-N-
(4-metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

I'H NMR (600 Mhz, Cloroform-d) & 8,28 (dd, J= 7.4, 2,0 Hz, 1H), 8,17 (dd, J =
4,9, 2,0 Hz, 1H), 7,22 (s, 1H), 7,02 (dd, J = 7.4, 4,9 Hz, 1H), 6,41 (s, 1H), 5,44 (d, J =
46,9 Hz, 2H), 4,90 (t, J= 5,9 Hz, 1H), 4,84 (hept, J= 6,6 Hz, 1H), 4,73 (d, J = 5,8 Hz,
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2H), 4,45 (q, J = 7,0 Hz, 2H), 2,65 (s, 3H), 1,64 (d, J = 6,5 Hz, 6H), 1,35 (t, J=7,0
Hz, 3H). LC-MS (m/z) 425,6 (MH"); tr = 0,55 phut (Phuong phap D).

Vi du 168: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-oxazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin

S
o) z | \,N

N N
le —

&

N—-N
\

DPuoc didu ché bing cach sit dung cing quy trinh nhu duoc mé ta d6i voi vi du
147 tr 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va tributyl(oxazol-2-yl)stannan.

'H NMR (Cloroform-d, 400 Mhz): § 7,83 (s, 1H), 7,59 (s, 1H), 7,46 (s, 1H),
7,39 (s, 1H), 7,29 (s, 1H), 4,76-4,70 (m, 1H), 4,58 (brs, 1H), 4,44 (d, J= 4,2 Hz, 2H),
3,94 (s, 3H), 2,69 (s, 3H), 1,59 (d, J= 6,4 Hz, 6H). LC-MS (m/z) 352 (MH"); tr = 1,75
phut (Phuong phép C).

Vi du 169:  l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(3-
metyltriazol-4-yl)pyrazolo[4,3-b]pyridin-7-amin

Duogc didu ché bang cich sit dung cung quy trinh nhur duge md ta dbi vé6i vi du
147 tir 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)- 1 H-
pyrazolo[4,3-b]pyridin-7-amin va 1-metyl-5 -(tributylstannyl)-1H-1,2,3-triazol.

IH NMR (Cloroform-d, 400 Mhz): 6 7,93 (s, 1H), 7,57 (s, 1H), 7,45 (s, 1H),
6,70 (s, 1H), 4,76-4,69 (m, 1H), 4,65 (brs, 1H), 4,48 (s, 3H), 4,39 (d, J= 4,4 Hz, 2H),
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3,95 (s, 3H), 2,62 (s, 3H), 1,60 (d, /= 6,4 Hz, 6H). LC-MS (m/z) 366 (MH"); tr = 1,69
phut (Phuong phép C).

Vi du 170: 1-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[[2-(triflometyl)-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bang cach sir dung cling quy trinh nhu duge mo ta d6i véi vi du
1 tur [27(triﬂometyl)-3-pyridyl]methanamin, axit (2-metoxypyridin-3-yl)boronic va
5,7-diclo-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin. - |

'H NMR (Cloroform-d, 400 Mhz): $ 8,67 (d, J = 4,0 Hz 1H), 8,20 (dd, J= 1,2,
7,2 Hz 1H), 8,15 (dd, J = 2,0, 4,8 Hz 1H), 7,99 (d, J = 7,6 Hz 1H), 7,50 (dd, J= 4,8,
8,0 Hz 1H), 7,01 (dd, J = 5,2, 7,6 Hz 1H), 6,90 (s, 1H), 5,07 (brs, 1H), 4,86-4,89 (m,
3H), 3,74 (s, 3H), 2,65 (s, 3H), 1,66 (d, J= 6,8 Hz, 6H). LC-MS (m/z) 457 (MH"); tr =
1,89 phut (Phuong phap A).

Vi du 171: 3-[l-isopropyl-7-[(2-metoxy-3-pyridyl)metylamino]-3-metyl-
pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on

Puoc didu ché bing cach st dung cing quy trinh nhu dugc md ta dbi véi vi du
1 tu 5,7-diclo-1-isopropy1—3 -metyl-1H-pyrazolo[4,3-b]pyridin, (2-metoxypyridin-3-
yDmethanamin va axit (2-oxo-1,2-dihydropyridin-3-yl)boronic.

I'H NMR (DMSO-ds, 400 Mhz): § 11,73 (brs, 1H), 8,27 (dd, J = 2,0, 7,2 Hz,
1H), 8,01 (d, J = 3,6 Hz, 1H), 7,57 (d, J= 6,4 Hz, 1H), 7,45-7,35 (m, 1H), 6,88 (dd, J
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=4.2,7,2 Hz, 1H), 6,75-6,67 (m, 1H), 6,35-6,25 (m, 1H), 5,20-5,14 (m, 1H), 4,45-4,40
(m, 2H), 3,91 (s, 3H), 2,43 (s, 3H), 1,43 (d, J = 6,4 Hz, 6H). LC-MS (m/z) 405 (MH");
tr = 1,95 phut (Phuong phép C).

Vi du 172: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-4-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bing cach str dung cing quy trinh nhu dugc md ta d6i véi vi du
1 tx 35,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin,  (3-metoxy-4-
pyridyl)methanamin va axit (2-etoxy-3-pyridyl)boronic.

'H NMR (Cloroform-d, 400 Mhz): J 8,32 (s, 1H), 8,26 (d, J = 4,8 Hz, 1H), 8,22
(d, J = 7,2 Hz, 1H), 8,14 (d, J = 4,2 Hz, 1H), 7,30-7,25 (m, 1H), 7,08 (s, 1H), 7,01
(dd, J = 4,8, 7,2 Hz, 1H), 5,02 (brs, 1H), 4,91-4,88 (m, 1H), 4,58 (d, J = 5,6 Hz, 2H),
4,35 (q, J = 7,2 Hz, 2H), 4,01 (s, 3H), 2,65 (s, 3H), 1,66 (d, J = 7,2 Hz, 6H), 1,26 (t, J
= 7,2 Hz, 3H). LC-MS (m/z) 433,1 (MH"); tr = 1,47 phut (Phuong phép A).

Vi du 173: 1-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bang cach sit dung cung quy trinh nhu duge mo ta d6i véi vi du
29 ti l-isopropyl-5-(2-metoxypyridin-3-yl)-3-metyl- 1 H-pyrazolo[4,3-b]pyridin-7-

amin va 2-metylthiazol-5-carbaldehyt.
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'H NMR (Cloroform-d, 400 Mhz): § 8,20-8,18 (m, 2H), 7,64 (s, 1H), 7,12 (s,
1H), 7,07-7,04 (m, 1H), 4,88-4,77 (m, 2H), 4,77-4,68 (m, 2H), 4,00 (s, 3H), 2,72 (s,
3H), 2,65 (s, 3H), 1,62 (d, J = 6,8 Hz, 6H). LC-MS (m/z) 409 (MH"); tr = 1,66 phut
(Phuong phép A).

Vi du 174: 5-(2-xyclopropoxypyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
9
NS N
| TN
@) Z~N
y NH )\
2 O<
N
DPuoc didu ché bang cach sit dung cung quy trinh nhu dugc mo ta dbi véi vi du

1 tr 5,7- dlbromo 1- 1sopropy1 -3-metyl- 1H-pyrazolo[4 3- b]pyndln (2-metoxypyr1dm—
-yl)methanamm va  2-xyclopropoxy-3-(4.4, 5 ,5-tetrametyl-1,3,2- dioxaborolan-2-
yD)pyridin.
'H NMR (Cloroform-d, 600 Mhz) 8 8,23 (dd, J= 4,9, 2,0 Hz, 1H), 8,21 (dd, J=
7,4, 2,0 Hz, 1H), 8,14 (dd, J= 5,0, 1,9 Hz, 1H), 7,59 (dd, /=172, 1,8 Hz, 1H), 7,05
(dd, J= 17,4, 4,9 Hz, 1H), 6,97 (s, 1H), 6,90 (dd, J = 7.2, 5,0 Hz, 1H), 5,11 (t, J= 5,8
Hz, 1H), 4,86 (hept, J = 6,5 Hz, 1H), 4,48 (d, J = 5,8 Hz, 2H), 4,39 — 4,34 (m, 1H),
4,04 (s, 3H), 2,63 (s, 3H), 1,63 (d, J = 6,6 Hz, 6H), 0,79 - 0,76 (m, 2H), 0,63 — 0,60
(m, 2H). LC-MS (m/z) 445,5 (MH"); tr = 0,6 phtt (Phuong phap D).

Vi du 175: 1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(1-metyl-
1 H-pyrazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin

v/
N~
NN
ANy A
| N
<N
Te
/IO\
U N
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DPuoc didu ché biang cach st dung cing quy trinh nhu dugc mo ta dbi véi vi du
1 tr 5,7-dibromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (2-metoxypyridin-
3-yl)methanamin ~ va  1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-15-
pyrazol.

'H NMR (Cloroform-d, 600 Mhz) & 8,15 (dd, J= 5,1, 1,9 Hz, 1H), 7,60 (dd, J =
7,2, 1,8 Hz, 1H), 7,48 (d, J= 1,9 Hz, 1H), 6,91 (dd, J= 7,2, 5,0 Hz, 1H), 6,64 (s, 1H),
6,44 (d, J=2,0 Hz, 1H), 5,22 (t, J = 5,9 Hz, 1H), 4,84 (hept, J= 6,6 Hz, 1H), 4,49 (d,
J = 5,8 Hz, 2H), 4,22 (s, 3H), 4,04 (s, 3H), 2,60 (s, 3H), 1,63 (d, J= 6,5 Hz, 6H). LC-
MS (m/z) 392,5 (MH"); tr = 0,49 phut (Phuong phép D).

Vi du 176: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrimidin-2-
yDmetyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché biang cach st dung cling quy trinh nhu dugc md ta d6i véi vi du
1 tr 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (5-metoxypyrimidin-2-
yl)methanamin va axit (2-etoxy-3-pyridyl)boronic.

'H NMR (Cloroform-d, 400 Mhz): é 8,48 (s, 2H), 8,27 (d, J = 7,6 Hz, 1H), 8,20
(d, J = 4,0 Hz, 1H), 7,16(s, 1H), 7,04 (dd, J = 4,8, 6,8 Hz, 1H), 5,15-5,08 (m, 1H),
4,68 (d, J = 4,4 Hz, 2H), 4,50 (q, J = 7,2 Hz, 2H), 3,98 (s, 3H), 2,70 (s, 3H), 1,71 (d, J
= 6,4 Hz, 6H), 1,45 (t, J = 6,8 Hz, 3H). LC-MS (m/z) 434,1 (MH"); tr = 2,15 phut
(Phuong phap C).

Vi du 177: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on
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DPuogc didu ché bang cach sit dung cing quy trinh nhu duge md ta d6i véi vi du
1 tr 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (1-metyl-1H-pyrazol-4-
yl)methanamin va axit (2-oxo-1,2-dihydropyridin-3-yl)boronic.

'H NMR (Cloroform-d, 400 Mhz): ¢ 8,22 (d, J= 6,8 Hz, 1H), 7,90-7,75 (m,
1H), 7,59 (s ,1H), 7,57 (s, 1H), 7,26-7,20 (m, 1H), 6,65-6,63 (m, 1H), 5,47 (brs, 1H),
4,96-4,90 (m, 1H), 4,52 (d, J= 4,4 Hz, 2H), 3,92 (s, 3H), 2,60 (s, 3H), 1,59 (d, J= 6,4
Hz, 6H). LC-MS (m/z) 378 (MH"); tr = 1,71 phtit (Phuong phép C).

Vi du 178: N-[[2-(diflometyl)-3-pyridyl]metyl]-5-(2-etoxy-3-pyridyl)-1-
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

DPugc didu ché bang cch st dung cung quy trinh nhu duge mo ta d6i véi vi du
1 tur 5,7-dibromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (2-
(diflometyl)pyridin-3-yl)methanamin va axit (2-etoxy-3-pyridyl)boronic.

'H NMR (Cloroform-d, 400 Mhz): 6 8,58 (d, J/~4,4 Hz, 1H), 8,24 (dd, J=7.6,
2,0 Hz, 1H), 8,14 (dd, J=4,8, 2,0 Hz, 1H), 7,92 (d, J=7,6 Hz, 1H), 7,42 (dd, J=8,0, 5,2
Hz, 1H), 7,13 (s, 1 H), 7,00 (dd, J=7,2, 4,8 Hz, 1H), 6,80 (t, /=54,8 Hz, 1H), 4,97 -
4,82 (m, 4 H), 4,33 (q, J=6,8 Hz, 2 H), 2,66 (s, 3 H), 1,64 (d, /=6,4 Hz, 6 H), 1,21 (t,
J=6,8 Hz, 3 H) LC-MS (m/z) 453,1 (MH"); tr = 1,98 phut (Phuong phap A).

Vi du 179 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrimidin-4-
yl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin
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Puoc didu ché bang cach sit dung ciing quy trinh nhw duge md ta d6i voi vi du
1 tir 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (6-metoxypyrimidin-4-
yl)methanamin va axit (2-etoxy-3-pyridyl)boronic.

'H NMR (Cloroform-d, 400 Mhz): § 8,82 (s, 1H), 8,25 (dd, J = 5,2, 7,2 Hz,
1H), 8,17 (dd, J = 2,0, 5,2 Hz, 1H), 7,08 (s, 1H), 7,02 (dd, J = 4,8, 7,2 Hz, 1H), 6,78
(s, 1H), 6,01 (brs, 1H), 5,06-5,00 (m, 1H), 4,54 (d, J = 4,4 Hz, 2H), 4,43 (¢, J = 6,8
Hz, 2H), 4,01 (s, 3H), 2,66 (s, 3H), 1,69 (d, J = 6,8 Hz, 6H), 1,36 (t, J = 6,8 Hz, 3H)
LC-MS (m/z) 434,1 (MH"); tr = 1,9 phat (Phuong phéap A).

Vi du 180: 5-(2-(etoxy-1,1-d2)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-
3-yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

0
b1~
D
DPuoc didu ché bang cach sir dung cing quy trinh nhu dugc mo ta d6i vé6i vi du
1 tr 5-bromo-1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-amin va 2-(etoxy-1,1-d2)-3-(4,4,5,5 -tetrametyl-1,3,2-dioxaboran-
2yl)pyridin.
'H NMR (Cloroform-d, 600 Mhz) & 8,24 (dd, J = 7,3, 2,0 Hz, 1H), 8,12-8,15

(m, 2H), 7,59 (ddt, J = 7,2, 1,8, 0,8 Hz, 1H), 7,14 (s, 1H), 6,99 (dd, J=7.4, 4,9 Hz,
1H), 6,89 (dd, J = 7.2, 5,0 Hz, 1H), 5,10 (t, J = 5,8 Hz, 1H), 4,87 (hept, J= 6,6 Hz,
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1H), 4,50 (d, J= 5,7 Hz, 2H), 4,03 (s, 3H), 2,64 (s, 3H), 1,63 (d, J= 6,5 Hz, 6H), 1,29
(s, 3H). LC-MS (m/z) 435,6 (MH"); tr = 0,61 phut (Phuong phap D).

Vi du 181: 5-(2-(etoxy-ds)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yDmetyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

DPugc didu ché bang cach st dung cing quy trinh nhu duge mo ta d6i voi vi du
1 tir 5-bromo-1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-amin va 2-(etoxy-ds)-3-(4,4,5,5,-tetrametyl-1,3,2-dioxaboran-2yl)pyridin.

'H NMR (Cloroform-d, 600 Mhz) $ 8,24 (ddd, J = 7,4, 2,0, 0,7 Hz, 1H), 8,12-
8,15 (m, 2H), 7,61 — 7,56 (m, 1H), 7,14 (s, 1H), 7,02 — 6,96 (m, 1H), 6,89 (dd, J=17.2,
5,0 Hz, 1H), 5,10 (t, J = 5,8 Hz, 1H), 4,87 (hept, J = 6,6 Hz, 1H), 4,50 (d, J=5,7 Hz,
2H), 4,03 (s, 3H), 2,64 (s, 3H), 1,63 (d, J= 6,5 Hz, 6H). LC-MS (m/z) 438,6 (MH"); tr
= (0,6 phat (Phuong phéap D).

Vi du 182: 5-(2-(etoxy-2,2,2-d3)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-
3-yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin
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DPuoc didu ché béng cach st dung cung quy trinh nhu dugec mo ta dbi véi vi du
1 t 5-bromo-1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-1H-pyrazolo[4,3-
blpyridin-7-amin ~ va  2-(etoxy-2,2,2-d3)-3-(4,4,5,5,-tetrametyl-1,3,2-dioxaboran-
2yl)pyridin.

'H NMR (Cloroform-d, 600 Mhz) & 8,24 (dd, J = 7.4, 2,0 Hz, 1H), 8,12-8,16
(m, 2H), 7,59 (ddd, J =173, 1,9, 0,9 Hz, 1H), 7,14 (s, 1H), 6,99 (dd, J = 7.4, 4,9 Hz,
1H), 6,89 (dd, J = 7,2, 5,0 Hz, 1H), 5,10 (t, J = 5,8 Hz, 1H), 4,87 (hept, J = 6,6 Hz,
1H), 4,50 (d, J = 5,7 Hz, 2H), 4,38 (s, 2H), 4,03 (s, 3H), 2,64 (s, 3H), 1,63 (d, J= 6,5
Hz, 6H). LC-MS (m/z) 436,6 (MH"); tr = 0,6 phat (Phuong phép D).

Vi du 183: l-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(2-
(triflomety!)pyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bang cach st dung cung quy trinh nhu dugc md ta d6i vé6i vi du
1 tr 5-bromo-1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-1H-pyrazolo[4,3-
blpyridin-7-amin va axit (2-(triflometyl)pyridin-3-yl)boronic.

'H NMR (Cloroform-d, 600 Mhz) & 8,73 (dd, J=4,7, 1,6 Hz, 1H), 8,13 (dd, J =
5,1, 1,9 Hz, 1H), 7,94 (dd, J= 7,9, 1,6 Hz, 1H), 7,57 — 7,52 (m, 2H), 6,89 (dd, J=7.2,
5.1 Hz, 1H), 6,49 (s, 1H), 5,29 (t, J= 5,8 Hz, 1H), 4,87 (hept, J = 6,6 Hz, 1H), 4,45 (d,
J = 5,8 Hz, 2H), 4,01 (s, 3H), 2,61 (s, 3H), 1,66 (d, J = 6,5 Hz, 6H). LC-MS (m/z)
457,5 (MH"); tr = 0,56 phat (Phuong phép D).

Vi du 184: 3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin
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Gai dung dich cua 7-clo-3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-
1 H-pyrazolo[4,3-b]pyridin (3,0 mg, 6,5 pmol), (1-metyl-1H-pyrazol-4-yl)methanamin
(29,0 mg, 0,26 mmol) trong NMP (0,22 ml) trong lo kin trong bé dau & nhiét d 155°C
va khudy trong thoi gian 16 gio. Hon hop dugc phan chia gitra etyl axetat (20 ml) va
nuée (2 x 15 ml). Rira 16p hitu co bing nuée mudi (10 ml), 1am kho (Na2SOs) va cd.
Sic ky nhanh trén silicagel (gradien rira gidi tir heptan dén etyl axetat) tao ra 3-
(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-
'1H-pyrazolo[4,3-b]pyridin-7-amin.

TH NMR (Cloroform-d, 600 Mhz) & 8,33 (dd, J= 7,4, 2,0 Hz, 1H), 8,18 (dd, J=
4,9, 2,0 Hz, 1H), 7,57 (s, 1H), 7,44 (s, 1H), 7,35 (s, 1H), 7,16 (t, J = 54,1 Hz, 1H),
7,03 (dd, J = 7,4, 4,9 Hz, 1H), 4,82 (hept, J = 6,5 Hz, 1H), 4,57 (t, J = 5,0 Hz, 1H),
4,47 (q, J = 7,0 Hz, 2H), 4,40 (d, J = 4,8 Hz, 2H), 3,93 (s, 3H), 1,64 (d, J = 6,5 Hz,
6H), 1,39 (t, J= 7,0 Hz, 3H). LC-MS (m/z) 442,6 (MH"); tr = 0,55 phtt (Phuong phép
D).

Vi du 185: l-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(1H-
1,2,4-triazol-1-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin

N=
SN

Khudy hén hop cta 5-bromo- 1-isopropyl-3-metyl-N-((1-metyl- 1 H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (50 mg, 0,14 mmol), 1H-1,2,4-triazol (19
mg, 0,28 mmol), Cs2COs (135 mg, 0,41 mmol) N1,N»-dimetyletan-1,2-diamin (2 mg,
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0,028 mmol), iot ddng; tetrabutylamoni; diiodua (30 mg, 0,027 mmol) trong
dimetylaxetamit (2 ml) & nhiét 4o 110°C trong thoi gian 16 git trong hop c6 bao. Sau
khi loc, ¢6 dich loc va tinh ché bing HPLC diéu ché dé tao ra 1-isopropyl-3-metyl-N-
((1-metyl-1H-pyrazol-4-yl)metyl)-5-(1H-1,2,4-triazol-1-yl)- L H-pyrazolo[4,3-
b]pyridin-7-amin.

'H NMR (Cloroform-d, 400 Mhz):3 9,24 (s, 1H), 8,08 (s, 1H), 7,58 (s, 1H),
7,47 (s, 1H), 7,13 (s, 1H), 4,76 - 4,73 (m, 1H), 4,73 - 4,64 (m, 1H), 4,45 (d, J=4,8 Hz,
2H), 3,95 (s, 3H), 2,59 (s, 3H), 1,59 (d, J = 6,4 Hz, 6H). LC-MS: & = 1,88 min
(Phwong phép B), m/z =352,1 [M + HJ".

Vi du 186: 3-[1-isopropyl-3-metyl-7-[(1-metyl-1,2,4-triazol-3-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on

DPuoc didu ché bing cach sit dung cing quy trinh nhu duge mo ta dbi véi vi du
29 tir 3-(7-amino-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5-yl)pyridin-2( 1H)-
on va 1-metyl-1H-1,2,4-triazol-3-carbaldehyt.

IH NMR (Cloroform-d, 400 Mhz): ¢ 8,24-8,22 (m, 1H), 8,05 (s, 1H), 8,02-7,98
(m ,1H), 7,21 (s, 1H), 6,79-6,74 (m, 1H), 6,00-5,94 (m, 1H), 5,03-4,97 (m, 1H), 4,70
(d, J= 4,4 Hz, 2H), 3,95 (s, 3H), 2,62 (s, 3H), 1,65 (d, J= 6,8 Hz, 6H). LC-MS (m/z)
379,1 (MH"); tr = 1,56 phit (Phwong phép B).

Vi du 187: 3-[1-isopropyl-3-metyl-7-(1 H-pyrazol-3-
ylmetylamino)pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on
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Puoc diéu ché bang cach st dung cing quy trinh nhu duge md ta d6i voi vi du
29 tir 3-(7-amino-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin-5-yl)pyridin-2(1H)-
on va 1H-pyrazol-3-carbaldehyt.

IH NMR (DMSO-ds, 400 Mhz): 6 12,63 (brs, 1H), 11,73 (brs, 1H), 8,30-8,28
(m, 1H), 7,82-7,47 (m, 3H), 6,62-6,51 (m, 1H), 6,32-6,21 (m, 2H), 5,16-5,13 (m, 1H),
4,57-4,39 (m, 2H), 2,46 (s, 3H), 1,43 (d, /= 6,4 Hz, 6H). LC-MS (m/z) 364 (MH"); tr
= 1,79 phut (Phuong phép C).

Vi du 188:  5-[2-(diflometoxy)-3-pyridyl]-1-isopropyl-N-[(2-metoxy-3-
pyridyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin
AN
N~ |N\ \N
F\rO AN
F | NH )\

O~

N

Duoc diéu ché bang cach sit dung cing quy trinh nhu dugc mo ta dbi vé6i vi du
1 tir 5,7-dibromo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (2-metoxypyridin-
3-yl)methanamin va axit (2-(diflometoxy)pyridin-3-yl)boronic. 'H NMR (Cloroform-
d, 600 Mhz) & 8,38 (dd, J= 17,5, 2,0 Hz, 'H), 8,19 (dd, J= 4,8, 2,0 Hz, H), 8,12 (dd, J
=5,1, 1,9 Hz, 'H), 7,64 (dd, J= 7,2, 1,7 Hz, 'H), 7,60 (t, J = 73,1 Hz, M), 7,24 (dd, J
=175, 4,8 Hz, 'H), 7,05 (s, 'H), 6,90 (dd, J= 7.2, 5,0 Hz, 'H), 5,27 (t, J = 6,0 Hz, H),
4,87 (hept, J = 6,5 Hz, 'H), 4,51 (d, J= 5,9 Hz, 2H), 4,03 (s, 3H), 2,62 (s, 3H), 1,64 (d,
J= 6,6 Hz, 6H). LC-MS (m/z) 455,6 (MH"); tr = 0,57 phut (Phwong phép D).

Vi du 189:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-2-
yl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin
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DPuoc didu ché bing cach st dung cing quy trinh nhu duge mo ta d6i véi vi du
1 tir 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (4-metoxypyrimidin-2-
yl)methanamin va axit (2-etoxy-3-pyridyl)boronic.

'H NMR (Cloroform-d, 400 Mhz): 8,47 (d, J = 5,6 Hz, 1H), 8,26 (dd, J=2,0,
7,6 Hz, 1H), 8,19 (dd, J = 2,0, 4,8 Hz, 1H), 7,17 (s, 1H), 7,03 (dd, J = 4,8, 7,2 Hz,
1H), 6,71 (d, J = 6,0 Hz, 1H), 6,35 (brs, 1H), 5,16-5,10 (m, 1H), 4,62 (d, J = 4,4 Hz,
2H), 4,50 (q, J = 6,8 Hz, 2H), 4,04 (s, 3H), 2,67 (s, 3H), 1,69 (d, J = 6,4 Hz, 6H), 1,46
(t, J = 6,8 Hz, 3H) LC-MS (m/z) 434,2 (MH"); tr = 1,75 phut (Phuwong phap A).

Vi du 190: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-5-
yl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

Duoc diéu ché bang cach st dung cing quy trinh nhu dwgc mo ta d6i véi vi du
165 tur 5-(2-etoxypyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin va 5 -(bromometyl)-4-metoxypyrimidin.

I'H NMR (Cloroform-d, 400 Mhz): J 8,77 (s, 1H), 8,49 (s, 1H), 8,24 (dd, J= 2,0,
7,2 Hz, 1H), 8,17 (dd, J= 2,0, 4,8 Hz, 1H), 7,16 (s, 1H), 7,02 (dd, J= 4.8, 7,2 Hz, 1H),
4,97-4,94 (m, 1H), 4,88-4,84 (m, 1H), 4,52 (d, /= 5,6 Hz, 2H), 4,44 (q, J= 7,2 Hz, 2H),
4,09 (s, 3H), 2,65 (s, 3H), 1,64 (d, J= 6,8 Hz, 6H), 1,34 (t, J= 6,8 Hz, 3H). LC-MS
(m/z) 434,1 (MH"); tr = 1,57 phut (Phuong phép A).
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Vi du 191: 5-(2-etoxy-3-pyridyl)-N-[(2-etoxy-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin

N

Dugc diéu ché bang cach sir dung ciing quy trinh nhu duge mo ta d6i voi vi du
1 tx 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (2-etoxypyridin-3-

yl)methanamin va axit (2-etoxy-3-pyridyl)boronic.

'H NMR (Cloroform-d, 400 Mhz): 6 8,26-8,24 (m, 1H), 8,17-8,16 (m, 1H),
8,12-8,11 (m, 1H), 7,60-7,59 (m, 1H), 7,17 (s, 1H), 7,03-7,00 (m, 1H), 6,88-6,87 (m,
1H), 5,08 (brs, 1H), 4,89-4,86 (m, 1H), 4,53-4,45 (m, 4H), 4,41 (q, J = 6,8 Hz, 2H),
2,65 (s, 3H), 1,64 (d, J = 6,4 Hz, 6H), 1,43 (t, J = 7,2 Hz, 3H), 1,32 (t, J = 7,2 Hz, 3
H). LC-MS (m/z) 447,2 (MH"); tr = 1,9 phut (Phuong phép A).

Vi du 192: 5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-N-[(4-
metoxyphenyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin

B6 sung 5-(2-flopyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin (310 mg, 0,77 mmol) vao dung dich cua NaH (183 mg,
4,59 mmol, 60% khéi lwgng/khéi lwong) trong THF (4 ml) & nhiét do 0 °C. BS sung
dimetylamin hydroclorua (156 mg, 1,91 mmol) va khudy hdn hop thu duge & 70 °C
trong thoi gian 16 gio. Bb sung nudce (3 ml) va rot hdn hop vao dung dich trong nuéc,

béo hoa ctia NaHCOs. Chiét hdn hop bang etyl axetat (20 ml x 3). Rira cac 16p hitu co

-264-



31039

két hop bing nudec mubi (20 ml), lam kho trén NaxSO4 va cd. Tinh ché hén hop thd
bing sic ky nhanh véi heptan:etyl axetat = tr 1:0 dén 0:1 dé tao ra 5-(2-
(dimetylamino)pyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin

"H NMR (Cloroform-d, 600 Mhz) é 8,19 (dd, /=4.8, 1,9 Hz, 1H), 7,82 (dd, J =
7.4, 1,9 Hz, 1H), 7,32 (d, J = 8,6 Hz, 2H), 6,93 (d, J = 8,7 Hz, 2H), 6,82 (dd, J = 7.4,
4,8 Hz, 1H), 6,79 (s, 1H), 4,87 — 4,83 (m, 1H), 4,83 — 4,79 (m, 1H), 4,42 (d, J= 5,1
Hz, 2H), 3,83 (s, 3H), 2,64 (s, 3H), 2,61 (s, 6H), 1,64 (d, J = 6,6 Hz, 6H). LC-MS
(m/z) 431,2 (MH"); tr = 0,42 phut (Phuong phap D).

Vi du 193: 3-[1-isopropyl-3-metyl-7-[[2-(triflometyl)-3-
pyridyl]metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on

Puoc didu ché bang cach st dung cling quy trinh nhu duge md ta dbi véi vi du
1 tr 5,7-diclo-1-isopropyl-3-metyl-1H-pyrazolo[4,3-b]pyridin, (2-(triflometyl)pyridin-
3-yl)methanamin va axit (2-oxo-1,2-dihydropyridin-3-yl)boronic.

"H NMR (Cloroform-d, 400 Mhz): J 8,64 (d, J = 4,4 Hz, 1H), 8,08 (d, J = 8,0
Hz, 2H), 7,69 (m,1H), 7,50-7,47 (m, 1H), 7,07 (m, 1H), 6,59-6,56 (m, 1H), 6,06 (brs,
1H), 5,08 (m, 1H), 4,91 (s, 2H), 2,58 (s, 3H), 1,63 (d, J = 6,4 Hz, 6H). LC-MS (m/z)
443 (MH"); tr = 1,87 phut (Phuong phép C).

Vi du 194: 1-isopropyl-3-metyl-5-(3-metylisoxazol-4-yl)-N-[(1-metylpyrazol-4-
yl)metyl]|pyrazolo[4,3-b]pyridin-7-amin
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Pugc diéu ché bing cach st dung cung quy trinh nhu dugc md ta d6i véi vi du
1 tur 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va 3-metyl-4-(4,4,5,5 -tetrametyl-1,3,2-dioxaborolan-2-
yl)isoxazol.

'H NMR (Cloroform-d, 400 Mhz):3= 8,67 (s, 1H), 7,56 (s, 1H), 7,43 (s, 1H),
6,54 (s, 1H), 4,79 - 4,66 (m, 1H), 4,60 (brs, 1H), 4,38 (d, J= 4,8 Hz, 2H), 3,94 (s, 3H),
2,61 (s, 6H), 1,59 (d, J = 6,4 Hz, 6H). LC-MS (m/z) 366,1 (MH"); tr = 1,61 phut
(Phuong phép C).

Vi dy 195: 1-isopropyl-3-metyl-5-(1-metyl-1H-1,2,4-triazol-5-y1)-N-((1-metyl-
1 H-pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin

N\
¢,
N AN
B
Z N
/%
N—N
/

Khudy hén hop cla 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (0,15 g, 0,41 mmol), 1-metyl-1H-1,2,4-
triazol (103 mg, 1,24 mmol), Pd(OAc) (5 mg, 0,021 mmol), Ru-Phos (2-
dixyclohexylphosphino-2',6'-diisopropoxybiphenyl) (19 mg, 0,041 mmol), K>COs
(171 mg, 1,24 mmol) va axit 2,2-dimetylpropanoic (21 mg, 0,21 mmol) trong xylen
(15 ml) & 140°C trong thoi gian 12 gid dudi Na. C6 hdén hop trong chén khong. Tinh
ché phéan cin bang TLC diéu ché (Si0O», etyl axetat/MeOH= 10:1) va HPLC didu ché
dé tao ra l-isopropyl-3-metyl-5-(1-metyl- 1H-1,2 4-triazol-5-y1)-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3 -b]pyridin-7-amin.
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'H NMR (Cloroform-d,; 400 Mhz): § 7,92 (s, 1H), 7,57 (s, 1H), 7,46 (s, 1H),
7,42 (s, 1H), 4,76-4,70 (m, 1H), 4,59-4,56 (m, 1H), 4,47 (s, 3H), 4,44 (d, /~4,4 Hz,
2H), 3,93 (s, 3H), 2,62 (s, 3H), 1,59 (d, J=6,4 Hz, 6 H). LC-MS (m/z) 366,1 (MH"); tr
= 1,72 phut (Phuong phéap C).

Vi du 196: 1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin

N—NH

DPuoc didu ché bang cach st dung cing quy trinh nhu duoc mo ta d6i voi vi du
29 ta l-isopropyl-3-metyl-5-(2-propoxypyridin-3-yl)- 1H-pyrazolo[4,3-b]pyridih—7 -
amin va 1-trityl-1H-pyrazol-4-carbaldehyt. | |

'H NMR (DMSO-ds, 400 Mhz): 6 8,27 (dd, J=7,2, 2,0 Hz, 1H), 8,18 (dd, /~4.8,
2,0 Hz, 1H), 7,70 (s, 2H), 7,24 (s, 1H), 7,03 (dd, J=7.6, 5,2 Hz, 1H), 4,82-4,72 (m,
1H), 4,52 (brs, 1H), 4,45 (d, J~4,8 Hz, 2H), 4,37 (t, /=6,4 Hz, 2H), 2,65 (s, 3H), 1,86-
1,77 (m, 2H), 1,6 (d, J=6,4 Hz, 6 H), 1,04 (t, /=7,6 Hz, 3H). LC-MS (m/z) 406,1
(MH"); tr = 1,66 phut (Phuong phép A).

Vi du 197: 5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-3-metyl-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin

Puoc diéu ché bang cach st dung cing quy trinh nhu dugc mo ta d6i vé6i vi du
1 tr 5,7-dibromo-3-metyl-1-(oxetan-3-yl)pyrazolo[4,3-b]pyridin, (2-metoxy-3-
pyridyl)methanamin va axit (2-etoxy-3-pyridyl)boronic.
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'H NMR (Cloroform-d, 400 Mhz): § 8,27 (dd, J = 2,0, 7,6 Hz, 1H), 8,19-8,16
(m, 1H), 8,15-8,12 (m, 1H), 7,59 (d, J = 6,4 Hz 1H), 7,23 (s, 1H), 7,04-7,01 (m, 1H),
6,91-6,88 (m, 1H), 6,15 (brs, 1H), 5,90-5,86 (m, 1H), 5,26-5,22 (m, 2H), 5,18-5,15 (m,
2H), 4,53 (d, J = 5,6 Hz, 2H), 4,42 (q, J = 6,8 Hz, 2H) 4,03 (s, 3H), 2,64 (s, 3H), 1,32
(t, J = 6,8 Hz, 3H). LC-MS (m/z) 447 (MH"); tr = 1,89 phut (Phuong phép C).

Vi du 198: 5-(2-(etyl(metyl)amino)pyridin-3-yl)-1-isopropyl-N-(4-
metoxybenzyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin

DPugc didu ché biang cach st dung cling quy trinh nhu dugc mo ta dbi véi vi du
192 tur 5-(2-flopyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-3-metyl-1H-
pyrazolo[4,3-b]pyridin-7-amin va metylethanamin.

'H NMR (Cloroform-d, 600 Mhz) & 8,20 (dd, J= 4.8, 1,9 Hz, 1H), 7,80 (dd, J=
7.4, 1,9 Hz, 1H), 7,32 (d, J = 8,7 Hz, 2H), 6,93 (d, J = 8,6 Hz, 2H), 6,84 — 6,80 (m,
2H), 4,79 (hept, J = 6,6 Hz, 1H), 4,72 (t, J = 5,2 Hz, 1H), 4,40 (d, J = 5,1 Hz, 2H),
3,83 (s, 3H), 3,08 (q, J = 7,0 Hz, 2H), 2,65 (s, 3H), 2,64 (s, 3H), 1,62 (d, J = 6,5 Hz,
6H), 0,93 (t, J= 7,0 Hz, 3H). LC-MS (m/z) 445,6 (MH"); tr = 0,53 phut (Phuong phap
D).

Vi du 199: 5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-isopropyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1 H-pyrazolo[4,3-b]pyridin-7-amin
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Gai dung dich ctia 7-clo-5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-isopropyl-1H-
pyrazolo[4,3-b]pyridin (2,0 mg, 5,7 pmol), (1-metyl-1H-pyrazol-4-yl)methanamin
(30,0 mg, 0,27 mmol) trong NMP (0,2 ml) trong 19 kin vao trong bé dau & nhiét do
155°C. Sau 20 gid bd sung (1-metyl-1H-pyrazol-4-yl)methanamin (30,0 mg, 0,27
mmol) va gia nhiét dung dich & nhiét d§ 155°C trong thdi gian 15 gio. Hén hgp duge
phén chia gifta etyl axetat (25 ml) va nuéc (3 x 20 ml). Rira 16p hitu co bang nudc
mubi (25 ml), 1am kho (Na2SOs) va ¢b. Tinh ché phdn cgn bang séc ky nhanh trén
silicagel (heptan/etyl axetat) dé tao ra 5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-
isopropyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1 H-pyrazolo[4,3 -b]pyridin-7-amin.

IH NMR (DMSO-ds, 600 Mhz) § 8,21 — 8,15 (m, 2H), 7,61 (s, 1H), 7,42 (s,
1H), 7,14 (s, 1H), 7,10 (dd, J = 7,4, 4,9 Hz, 1H), 6,84 (t, J = 5,6 Hz, 1H), 5,67 (d, J =
49,2 Hz, 2H), 5,28 (hept, J = 6,4 Hz, 1H), 4,41 — 4,33 (m, 4H), 3,77 (s, 3H), 1,51 (d, J
= 6,5 Hz, 6H), 1,24 (t, J = 6,9 Hz, 3H). LC-MS (m/z) 424,6 (MH"); tr = 0,5 phut
(Phuong phép D).

Vi du 200: l-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin

Khudy hén hop cla 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (0,15 g, 0,41 mmol), 4-metyloxazol (103
mg, 1,2 mmol), Pd(OAc): (5 mg, 0,021 mmol), Ru-Phos (19 mg, 0,041 mmol), K2COs
(171 mg, 1,2 mmol) va axit 2,2-dimetylpropanoic (17 mg, 0,17 mmol) trong toluen (15
ml) & nhiét d0 110°C trong thoi gian 12 gio. CO6 hdn hop trong chan khéng. Tinh ché
phén cin bang TLC didu ché (SiOy, ete ddu mé/etyl axetat = 0:1) va HPLC didu ché dé
tao ra 1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5 -(4-metyloxazol-5-
yl)-1H-pyrazolo[4,3-b]pyridin-7-amin.
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'H NMR (Cloroform-d,; 400 Mhz): § 7,85 (s, 1H), 7,58 (s, 1H), 7,45 (s, 1H),
6,84 (s, 1H), 4,78-4,72 (m, 2H), 4,43 (d, J = 4,4 Hz, 2H), 3,94 (s, 3H), 2,68 (s, 3H),
2,62 (s, 3H), 1,58 (d, J = 6,4 Hz, 6 H). LC-MS (m/z) 366 (MH"); tr = 1,6 phut
(Phuong phéap C).

Vi du 201:  5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-3-metyl-N-[(1-
metylpyrazol-4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin

DPuoc didu ché bang cach str dung cling quy trinh nhu dugc mo ta dbi véi vi du
29 tr 5-(2-(dimetylamino)pyridin-3-yl)-1-isopropyl-3-metyl-1H-pyrazolo[4,3-
b]pyridin-7-amin va 1-metyl-1H-pyrazol-4-carbaldehyt. 'H NMR (Cloroform-d, 600
Mhz) & 8,22 (dd, J=4,8, 1,9 Hz, 1H)‘, 7,83 (dd, J= 7,3, 1,9 Hz, 'H), 7,54 (s, 'H), 7,40
(s, 'H), 6,87 — 6,82 (fn, 2H), 4,77 (hept, J= 6,6 Hz, 'H), 4,58 (t, J= 4,7 Hz, 'H), 4,33
(d, J= 5,0 Hz, 2H), 3,93 (s, 3H), 2,73 (s, 6H), 2,64 (s, 3H), 1,61 (d, J= 6,6 Hz, 6H).

LC-MS (m/z) 405,6 (MH"); tr = 0,34 phiit (Phuong phap D).

Vi du 202: 1l-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-2-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin

Khudy hdn hop cia 5-bromo- 1-isopropyl-3-metyl-N-((1-metyl- L H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin (100 mg, 0,28 mmol), 4-metyloxazol (46
mg, 0,55 mmol), XPHOS-Pd-G3 ((2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-
biphenyl)[2-(2"-amino-1,1'-biphenyl)]paladi(Il) metansulfonat) (12 mg, 0,014 mmol),

-270-



31039

t-BuOK (93 mg, 0,83 mmol) trong dimetylaxetamit (5 ml) & nhi¢t 4o 100°C trong thoi
gian 12 gio duéi N2, Co hdn hop trong chin khong. Tinh ché phén can bang TLC didu
ché (SiO», ete diu mo/etyl axetat=0:1) va HPLC didu ché dé tao ra l-isopropyl-3-
metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-metyloxazol-2-yl)- 1 H-pyrazolo[4,3-
b]pyridin-7-amin.

'H NMR (Cloroform-d,; 400 Mhz): J 7,58 (s, 1H), 7,53 (s, 1H), 7,45 (s, 1H),
7,34 (s, 1H), 4,77-4,67 (m, 1H), 4,58 (brs, 1H), 4,44 (d, J = 4,8 Hz, 2H), 3,94 (s, 3H),
2,68 (s, 3H), 2,29 (s, 3H), 1,58 (d, J = 6,8 Hz, 6H). LC-MS (m/z) 366,1 (MH"); tr =
1,74 phat (Phuong phép C).

Vi du 203: l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(4-metyl-
1,2,4-triazol-3-yl)pyrazolo[4,3-b]pyridin-7-amin

N-
BN
N~ 7 A\
/ \I N
N

Duoc diéu ché bang cich sit dung cing quy trinh nhu dwgc mo ta d6i vai vi du
195 tur 5-bromo-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1H-
pyrazolo[4,3-b]pyridin-7-amin va 4-metyl-4H-1,2,4-triazol.

IH NMR (CDCl; 400Mhz): § 8,18 (s, 1H), 7,56 (s, 1H), 7,55 (s, 1H), 7,48 (s,
1H), 4,78-4,71 (m, 1H), 4,60 (brs, 1H), 4,44 (d, J = 4,4 Hz, 2H), 4,23 (s, 3H), 3,93 (s,
3H), 2,60 (s, 3H), 1,59 (d, J = 6,4 Hz, 6H). LC-MS (m/z) 366,1 (MH"); tr = 1,65 phut
(Phuong phéap B).
Thtr nghiém in vitro

Thr nghiém wc ché PDE1

Tién hanh céc thir nghiém PDE1A, PDE1B va PDE1C nhu sau: cac thir nghiém
duoc thuc hién trong cdc mau 60 pl c6 chira lugng ¢b dinh ctia enzym PDE1 (du dé
chuyén hoéa 20-25% co chit nucleotit vong), chat dém (50 mM HEPES d6 pH 7.6; 10
mM MgCly; Tween20 0,02 %), 0,1 mg/ml BSA, 15 nM cAMP duogc gén nhén triti va
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c4c ham luong thay ddi cta cac chit (rc ché. Khoi ddu cac phan ing bang cach bd sung
co chét nucleotit vong, va dé cho phan tng dién ra trong thoi gian 1 gid ¢ nhiét do
trong phong trude khi lam dung bang céach tron v6i 20 ul (0,2 mg) hat SPA ytri silicat
(PerkinElmer). Dé cac hat nay dong lai trong thoi gian 1 gio trong tbi truée khi dém
trén dia trong may dém Wallac 1450 Microbeta. Chuyén dbi tin hiu do dugc thanh
hoat tinh twong d6i so v6i ddi chimg khong bi G ché (100%) va tinh gid tri ICso bing
cach str dung XIFit (miu 205, IDBS).
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YEU CAU BAO HQ
1. Hop chét c6 cong thire (I):

R1

R4 N {
L N

Y N
R2

L
R3
@

trong do:
L duogc chon tir nhém gém c¢6 NH, CHa, S va O;

R1 dugce chon tir nhém gdm cé hydro, Ci-Cs alkyl mach thing hoic mach
nhanh, C;-Cs floalkyl va Cs-Cs xycloalkyl don vong no;

R2 duge chon tir nhém gdm c¢6 Ci-Cs alkyl mach thang hodc mach nhanh, Cs-
Cs xycloalkyl don vong no, oxetanyl, tetrahydrofuranyl, va tetrahydropyranyl; tat ca
ching c6 thé dugc thé tuy y mot hodc nhiéu 1an béng mot hodc nhiéu phﬁn t thé dugc

chon tir nhém gdm ¢6 metyl, flo, hydroxy, Xyano va metoxy; |

R3 1a metyl duoc thé bing phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc
pyrazinyl tit ca ching c6 th dugc thé tiy y mot hodc nhiéu 14n bang mot hoic nhiéu
phén tir thé duoc chon tir nhém gdm c6 halogen, xyano, C1-Cs alkyl, Ci-C3 floalkyl,
C1-C;3 floalkoxy va Ci1-Cs alkoxy; hodc

R3 1a metyl dugc thé bang heteroaryl ¢6 5 canh ma dugc thé tuy ¥ bang mot
hodc nhiéu phﬁn ttr thé duge chon tir halogen, xyano, C1-Cs alkyl, Ci-Cs floalkyl, Ci-
C; floalkoxy va Ci1-Cj; alkoxy; hodc

R3 1a etyl duoc thé bing phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc
pyrazinyl tt ca ching c6 thé dugc thé thy y mot hodc nhiéu 1an bing mot hodc nhiéu
phén tir thé dugc chon tir nhém gdm c6 halogen, xyano, Ci-C3 alkyl, C1-Cs floalkyl,
C1-C;s floalkoxy va Ci-Cs alkoxy; hodc
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R3 1 etyl dugc thé bang heteroaryl ¢6 5 canh ma dugce thé tiy y bang mot hoic
nhidu phén tir thé dugc chon tir halogen, xyano, C1-Cs alkyl, Ci-Cs floalkyl, Ci-Cs
floalkoxy va Ci-Cs alkoxy; hodc

I 13 CH, va R3 la NH ma dugc thé bing phenyl, pyridonyl, pyridinyl,
pyrimidinyl hodc pyraziny, tht ca chung c6 thé dugc thé tiy ¥ mot hoic nhiéu 1an bing
mdt hodc nhidu phan tir thé dugc chon tr nhém gdm c6 halogen, xyano, C1-C3 alkyl,

C1-Cs floalkyl, Ci-Cs floalkoxy va C1-Cs alkoxy; hodc

I 1a CH, va R3 13 NH ma dugc thé bang heteroaryl c6 5 canh ma dugc thé thy ¥
bang mot hoidc nhiéu ph?ln tt thé dugc chon tir halogen, xyano, Ci-Cs alkyl, Ci-Cs
floalkyl, Ci-Cs floalkoxy va Ci-Cs alkoxy;

R4 1a phenyl, pyridinyl hogc pyridonyl, tht ca chung c6 thé duge thé tily ¥ mot
hozc nhidu 14n bing mot hodc nhiéu phén tir thé dugc chon tir nhém gbm c6 halogen,
xyano, Ci-C4 alkyl, Ci-C4 floalkyl, Ci-Cs doterialkyl, Ci-Cs floalkoxy,
xyclopropyloxy, C1-Cs alkoxy, C1-Cs doterialkoxy va —N-RSR6 trong do mdi RS va
R6 doc 1ap duoc chon tir H, C1-Cs alkyl va Ci-Cs doterialkyl; hodc

4 R4 14 heteroaryl c¢6 5 canh ma duoc thé tuy y bang mdt hodc nhiéu ph?ln tir thé
dugc chon tir halogen, xyano, Ci-C4 alkyl, C1-Cs floalkyl, Ci-C4 doterialkyl, Ci-C3
floalkoxy, xyclopropyloxy, Ci-Cs alkoxy, C1-Cs doterialkoxy va -N-R5R6 trong do
mdi R5 va R6 doc 1ap duge chon tir H, C1-Cs alkyl va Ci-Cs doterialkyl; hodc

R4 1a di vong no c6 4, 5 hodc 6 canh, tht ca chung co thé duoc thé tuy y bang
mot hodc nhiéu phﬁn tr thé duogc chon tir oxo, C1-Cs alkyl va C1-C4 floalkyl;

va muoi dugc dung ctia chung.

2. Hop chét theo diém 1 c6 cong thuc (Ib)

R1
Ra~ Ng
| N
P N’
\
_ NH R2
R3

(Ib)
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trong do:

R1 dugc chon tir nhém gdm ¢ hydro, Ci-Cs alkyl mach thing hodc mach
nhanh, va C3-Cs xycloalkyl don vong no;

R2 dugc chon tir nhém gdém c6 Ci-Cs alkyl mach thang hodc mach nhénh, Cs-
Cs xycloalkyl don vong no, oxetanyl, tetrahydrofuranyl, va tetrahydropyranyl; tat ca
chung c6 thé duoc thé tiry ¥ mot hodc nhidu 14n bing mot hodc nhidu phén ti thé dugc
chon tir nhém gém ¢ metyl, flo, hydroxy, xyano hodc metoxy;

R3 14 metyl duoc thé bang phenyl, pyridonyl hoic pyridinyl, tht ca chiing c6 thé
dugc thé thy y mot hoic nhiéu 14n bang mdt hoic nhiéu phén ttr thé dugce chon tir
nhom gdm c6 halogen, Ci-Cs alkyl va metoxy; hodc

R3 1a metyl duoc thé bang heteroaryl c6 5 canh ma dugc thé tuy y bing mot
hodc nhiéu phﬁn tr thé duoc chon tir C1-Cs alkyl va C1-Cs floalkyl; hodc

R3 1a etyl dugc thé biang phenyl, pyridonyl hodc pyridinyl, tht ca chiing c6 thé
dugc thé thy y mot hoic nhidu 14n bing mdt hoic nhiéu phan tir thé duogc chon tir
nhom gdm c¢6 halogen, C1-Cs alkyl va metoxy; hodc

R3 14 etyl duoc thé bing heteroaryl ¢6 5 canh ma dugc thé tily ¥ bang mot hoidc
nhiéu ph?ln tir thé duoc chon tir C1-Cs alkyl va C1-Cs floalkyl;

R4 1a phenyl, pyridinyl hodc pyridonyl, tht ca chiing c6 thé dugc thé tiy y mot
hogic nhiéu 14n bing mot hodc nhidu phan tir thé duoc chon tir nhém gdm c6 halogen,
C1-Cs alkyl va C;-Cs alkoxy; hodc

R4 14 heteroaryl ¢6 5 canh rhe‘l duge thé thy ¥ bing mot hodc nhidu phan tir thé
dugc chon tir C1-Cs alkyl va Ci-Cs floalkyl;

va mudi duogc dung cia chiing.
3. Hop chét theo diém 1, trong d6 L 1a NH.

4. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 R2 duge chon tir
nhom gbém c6 Ci-Cs alkyl mach thing hodc mach nhanh, C3-Cg xycloalkyl don vong
no, oxetanyl, tetrahydrofuranyl va tetrahydropyranyl, tAt ca chung khong duoc thé.
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5. Hop chit theo diém bat ky trong sb céc didm 1 va tir 3 dén 4, trong d6 R3 14 metyl
hogc etyl dugc thé bang phenyl, pyridonyl, pyridinyl, pyrimidinyl hodc pyrazinyl, tat
c& chung c6 thé dugc thé tiy y bang mot hodc nhidu metyl.

6. Hop chit theo diém bat ky trong s6 cac diém tir 1 dén 4, trong d6 R3 1a metyl hodc
etyl dugc thé bang heteroaryl c¢6 5 canh ma duoc thé thy y bang mot hoic nhiéu metyl.
7. Hop chét theo diém bét ky trong s cac diém tir 1 dén 6, trong @6 R4 1a phenyl,
pyridinyl hodc pyridonyl, tht ca chung c6 thé dugc thé thy y mot 1an bang phan tir thé
duge chon tir nhom gdm cé halogen, C1-Cs alkyl va C;-Cs alkoxy.

8. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 R4 13 heteroaryl
¢O 5 canh ma dugc thé ty y bing mdt hoic nhiéu phan tir thé duoc chon tir C1-Cs

alkyl va C;-Cs floalkyl.
9. Hop chét theo diém bat ky trong sb cac diém 6 hoic 8, trong d6 heteroaryl c6 5 canh
ndy dugc chon tir thiazolyl, oxazolyl, isoxazolyl, triazolyl, pyrazolyl, tetrazolyl,
imidazolyl, oxadiazolyl va thiadiazolyl va thiophenyl. -
10. Hop chét theo diém bat ky trong sb cac diém 1 va tir 3 dén 7, trong d6 R4 1a di
vong no ¢6 4, 5 hodc 6 canh, tht ca chiing c¢6 thé dugc thé thy y mot 1an bang phan tir
thé dugc chon tir oxo, C1-Cy alkyl va C1-Cs floalkyl.
11. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém gbm co:

1: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-
2-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

2:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metylthiazol-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

3: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metylisoxazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

4: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

5: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[ (2-metyltriazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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6: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyltriazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

7: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1 H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

8: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyltetrazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

9: 5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

10:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metylisoxazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

11:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

12:  1-xyclopropyl-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

13:  5-(2-etoxy-3-pyridyl)-N-[(1-metylpyrazol-4-yl)metyl]-1-propyl-
pyrazolo[4,3-b]pyridin-7-amin;

14:  5-(2-etoxypyridin-3-yl)-N-((1-metyl-1H-pyrazol-4-yl)metyl)-1-(oxetan-
3-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

15:  5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-yDetyl)-
1 H-pyrazolo[4,3-b]pyridin-7-amin (tri¢t quang); |

15a:  (R)-5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-
yl)etyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

15b:  (S)-5-(2-etoxypyridin-3-yl)-1-metyl-N-(1-(1-metyl-1H-pyrazol-4-
yl)etyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

16:  5-(2-etoxypyridin-3-yl)-1-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-
1 H-pyrazolo[4,3-b]pyridin-7-amin;

17:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;
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18:  5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

19:  5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-pyrazol-3-
yDmetyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

20:  5-(2-etoxy-3-pyridyl)-1 -isopropyl—N-(thiazol-2-ylmetyl)pyrazolo[4,3 -
b]pyridin-7-amin;

21:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

22:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(4-pyridylmetyl)pyrazolo[4,3-
blpyridin-7-amin;

23:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(m-tolylmetyl)pyrazolo[4,3-
b]pyridin-7-amin;

24:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(p-tolylmetyl)pyrazolo[4,3-
blpyridin-7-amin;

25:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pytidin-7-amin;

26:  5-(2-etoxy-3-pyridyl)-1-etyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

27:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

28:  5-(2-etoxy-3-pyridyl)-1,3-dimetyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

29:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylthiazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

30:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(3-metyl-1,2,4-oxadiazol-
5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

31:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;
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32:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-5-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin;

33:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,3,4-thiadiazol-
2-yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

34:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-3-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

35:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

36:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-2-
thienyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

37 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyloxazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

38:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyloxazol-2-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

39:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin; '

40:  5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

41:  N-benzyl-5-(2-etoxy-3-pyridyl)-1-isopropyl-pyrazolo[4,3-b]pyridin-7-
amin;

42:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metylisoxazol-5-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

43:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yl)metyl]pyrazolo[4,3-b]pyridinﬁ-amin; |

44:  N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
pyrazolo[4,3-b]pyridin-7-amin,

45:  3-(l-isopropyl-3-metyl-7-(((1-metyl-1 H-pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on;
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46:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((2-metyl-1H-imidazol-
4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

47:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

48:  5-(2-etoxypyridin-3-yl)-1-etyl-3-metyl-N-((1-metyl-1H-pyrazol-4-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

49:  3-(1-isopropyl-3-metyl-7-(((1-metyl-1H-pyrazol-4-yl)metyl)amino)-1H-
pyrazolo[4,3-b]pyridin-5-yl)-1-metylpyridin-2(1H)-on;

50:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metyloxazol-2-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

51:  N-((1,2-dimetyl-1H-imidazol-4-yl)metyl)-5-(2-etoxypyridin-3-yl)-1-
isopropyl-3-metyl-1 H-pyrazolo[4,3-b]pyridin-7-amin,

52:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

53:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1,2,4-oxadiazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

54:  N-[(1,5-dimetylpyrazol-3-yl)metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin, |

55:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(5-metyl-1H-1,2,4-triazol-
3-yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

56:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

57:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

58:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-imidazol-
4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin 2,2,2-trifloaxetat;

59:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1,3,4-oxadiazol-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;
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60:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

61:  5-(1,3-dimetylpyrazol-4-yl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

62:  l-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(1-metylpyrazol-4-
ylmetyl]pyrazolo[4,3-b]pytidin-7-amin;

63:  l-isopropyl-5-(2-metoxyphenyl)-3-metyl-N-[(1-metylpyrazol-4-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

64:  l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-phenyl-
pyrazolo[4,3-b]pyridin-7-amin;

65:  l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-metyl-3-
thienyl)pyrazolo[4,3-b]pyridin-7-amin;

66:  5-(1,5-dimetylpyrazol-4-yl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

67a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-
metylpyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

67b:  (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl] -N_[(1-metylpyrazol-
3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

68a:  (R)-3-metyl-1-[1-metylpropyl]-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

68b:  (S)-3-metyl-1-[1-metylpropyl]-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-
propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

69:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metylpyrazol-4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

70:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metylpyrazol-4-yl)metyl|pyrazolo[4,3 -b]pyridin-7-amin;

-281-



31039

71:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metylthiazol-5-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

72:  5-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
ylJoxymetyl]-2-metyl-oxazol;

73:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

74:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrimidin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

75:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylpyrimidin-2-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

76:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(pyrazin-2-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

77:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-(triflometyl)-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

78:  4-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-
7-ylJamino]metyl]-1-metyl-pyridin-2-on;

79:  5-(2-(etylamino)pyridin-3-yl)-1-isopropyl-3-metyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

81:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

82:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

83:  5-(2-etoxy-3-pyridyl)-N-[(5-flopyrimidin-2-yl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

84:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

85:  5-(2-etoxy-3-pyridyl)-N-[(2-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;
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86:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

87:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-3-
pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

88:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxyphenyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

89:  5-(2-etoxy-3-pyridyl)-N-[(2-flophenyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3 -b]pyridin—7 -amin;

90:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-
(triflometyl)phenyl]metyl|pyrazolo[4,3-b]pyridin-7-amin;

91:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

92:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

93:  l-isopropyl-3-metyl-N-[(2-metyltetrazol-5-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

94:  l-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

95:  1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

96:  1-isopropyl-5-(2-metoxy-3-pyridyl)-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

97:  5-(2-isopropoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

98:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

99:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2H-tetrazol-5-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;
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5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2-

pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

101:

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-2-

pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

102:

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-2-pyridyl)metyl]-3-

metyl-pyrazolo[4,3-b]pyridin-7-amin;

103:

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-4-

pyridyl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

104:

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-4-pyridyl)metyl]-3-

metyl-pyrazolo[4,3-b]pyridin-7-amin;

105:

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylpyrimidin-4-

yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

106:

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-3-pyridyl)metyl]-3-

metyl-pyrazolo[4,3-b]pyridin-7-amin;

107:

5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[6-(triflomety])-2-

pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

108:

3-[[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-

7-yl]lamino]metyl]-1-metyl-pyridin-2-on;

109:

5-(2-etoxy-3-pyridyl)-N-[(1-etylpyrazol-4-yl)metyl]-1-isopropyl-3-

metyl-pyrazolo[4,3-b]pyridin-7-amin;

110: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-propylpyrazol-4-

yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

111:

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-3-pyridyl)metyl]-3-

metyl-pyrazolo[4,3-b]pyridin-7-amin;

112:

5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxy-2-pyridyl)metyl]-3-

metyl-pyrazolo[4,3-b]pyridin-7-amin;

113:

5-(2-etoxy-3-pyridyl)-3-metyl-N-[ (2-metylthiazol-4-yl)metyl]-1-(oxetan-

3-yl)pyrazolo[4,3-b]pyridin-7-amin;
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114:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

115: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(3-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

116: 5-(2-etoxy-3-pyridyl)-N-[(6-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin,

| 117:  N-[[6-(diflometyl)-3-pyridyl]metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin,

118: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

119: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

120:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

121:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-
metyl-1-[ 1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-
7-amin;

122:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[ 1-metylpropyl]-N-[(1-metyl-1,2,4-
triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3 -pyridyl)-3-
metyl-1-[ 1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4.3 -b]pyridin-
7-amin;

123:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-
yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc (S)-5-(2-etoxy-3-
pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;
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124:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-
yl)metyl]-1-[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc  (S)-5-(2-etoxy-3-
pyridyl)-3-metyl-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

125a: (R)-5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

125b: (S)-5-(2-etoxy-3-pyridyl)-N-[(5-metoxy-3-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

126a: (R)-5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-4-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

126b: (S)-5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-4-pyridyl)metyl]-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

127a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(2-
metyltetrazol-5-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

127b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(2-
metyltetrazol-5-yl)metyl] pyraZolo [4,3-b]pyridin-7-amin;

128a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

128b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(5-metyl-1,2,4-oxadiazol-3-
yDmetyl]-1-[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

129a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

129b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-4-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

130a: (R)-5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

130b: (S)-5-(2-etoxy-3-pyridyl)-N-(1H-imidazol-4-ylmetyl)-3-metyl-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;
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131a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(5-metyl-1H-
pyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

131b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(5-metyl-1H-
pyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

132a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-1-
[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

132b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-1-
[1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

133a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-5-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

133b: (S)-5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metyloxazol-5-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

134a: (R)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-
(2-propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

134b: (S)-3-metyl-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-
(2-propoxy-3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

135a: (R)-3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

135b: (S)-3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

136:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

137:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1 H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

138:  (R)-5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc  (S)-5-(2-etoxy-3 -pyridyl)-N-[(5-
metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4.,3 -b]pyridin-7-amin;
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139:  (R)-5-(2-etoxy-3-pyridyl)-N-[(5-metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[1-
metylpropyl]pyrazolo[4,3-b]pyridin-7-amin  hodc  (S)-5-(2-etoxy-3-pyridyl)-N-[(5-
metyl-1,3,4-oxadiazol-2-yl)metyl]-1-[ 1-metylpropyl]pyrazolo[4,3-b]pyridin-7-amin;

140:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
ylmetyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

141:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

142: 1-isopropyl-3-metyl-N-[(1-metylimidazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

143:  1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

144a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-1,2,4-
triazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

144b: (S)-5 -(2-etoxy-3 -pyridyl)-3-metyl-1-[1 -rnetjrlpropyl] -N-(1H-1,2,4-
triazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

145:  1-isopropyl-3-metyl-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-5-(2-propoxy-
3-pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

146: 1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1H-1,2,4-triazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

147:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-thiazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin;

148: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(5-metylthiazol-
2-yl)pyrazolo[4,3-b]pyridin-7-amin;

149:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(4-metylthiazol-
2-yl)pyrazolo[4,3-b]pyridin-7-amin;

150: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-5-metyl-oxazolidin-2-on;
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151: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]oxazolidin-2-on;

152: 1-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]azetidin-2-on;

153: 1-tert-butyl-3-[ 1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]imidazolidin-2-on;

154: 1-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl|pyrolidin-2-on;

155: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-4-metyl-oxazolidin-2-on;

156: 4-etyl-3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]oxazolidin-2-on;

157: N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
yl]metyl]-5-metoxy-pyridin-3-amin;

158: N-[[5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-
yl]metyl]-1-metyl-1,2,4-triazol-3-amin,

159: 5-(2-etoxy-3-pyridyl)-1-isopropyl-7-[2-(5-metoxy-3-pyridyl)etyl]-3-
metyl-pyrazolo[4,3-b]pyridin; |

160: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[2-(1-metyl-1,2,4-triazol-3-
yl)etyl]pyrazolo[4,3-b]pyridin;

161:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

162:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin;

163:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

164: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yDmetylsulfanyl]pyrazolo[4,3-b]pyridin;
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165: N-[[1-(diflometyl)pyrazol-4-yl|metyl]-5-(2-etoxy-3-pyridyl)-1-
isopropyl-3-metyl-pyrazolo[4,3-b]pyridin-7-amin,

166: 5-(2-etoxy-3-pyridyl)-N-[[5-(flometyl)isoxazol-3-ylJmetyl]-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

167: 5-(2-etoxy-3-pyridyl)-N-[[3-(flometyl)isoxazol-5-ylJmetyl]-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

168: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-oxazol-2-yl-
pyrazolo[4,3-b]pyridin-7-amin;

169: 1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(3-metyltriazol-
4-yl)pyrazolo[4,3-b]pyridin-7-amin;

170: l-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[[2-(triflometyl)-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

171: 3-[1-isopropyl-7-[(2-metoxy-3-pyridyl)metylamino]-3-metyl-
pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

172:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-4-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

173: 1-isopropyl-5-(2-metoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-5-
yl)metyl]|pyrazolo[4,3-b]pyridin-7-amin;

174:  5-(2-xyclopropoxypyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yDmetyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin; '

175: 1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(1-metyl-1H-
pyrazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

176: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(5-metoxypyrimidin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

177: 3-[1-isopropyl-3-metyl-7-[(1-metylpyrazol-4-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

178: N-[[2-(diflomety])-3-pyridyl]metyl]-5-(2-etoxy-3-pyridyl)-1-isopropyl-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;
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179:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrimidin-4-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

180:  5-(2-(etoxy-1,1-d2)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
ymetyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

181:  5-(2-(etoxy-ds)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

182:  5-(2-(etoxy-2,2,2-d3)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

183:  1-isopropyl-N-((2-metoxypyridin-3-yl)metyl)-3-metyl-5-(2-
(triflometyl)pyridin-3-y1)-1H-pyrazolo[4,3-b]pyridin-7-amin;

184: 3-(diflometyl)-5-(2-etoxypyridin-3-yl)-1-isopropyl-N-((1-metyl-1H-
pyrazol-4-yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

185:  1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(1H-1,2,4-
triazol-1-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

186: 3-[1-isopropyl-3-metyl-7-[(1-metyl-1,2,4-triazol-3-
yl)metylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

187: 3-[l-isopropyl-3-metyl-7-(1 H-pyrazol-3-ylmetylamino)pyrazolo[4,3-
blpyridin-5-yl]-1H-pyridin-2-on;

188: 5-[2-(diflometoxy)-3-pyridyl]-1-isopropyl-N-[(2-metoxy-3-
pyridyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

189:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-2-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin;

190:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxypyrimidin-5-yl)metyl]-
3-metyl-pyrazolo[4,3-b]pyridin-7-amin; '

191:  5-(2-etoxy-3-pyridyl)-N-[(2-etoxy-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

192:  5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-N-[(4-
metoxyphenyl)metyl]-3-metyl-pyrazolo[4,3-b]pyridin-7-amin;
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193: 3-[1-isopropyl-3-metyl-7-[[2-(triflometyl)-3-
pyridyljmetylamino]pyrazolo[4,3-b]pyridin-5-yl]-1H-pyridin-2-on;

194: 1-isopropyl-3-metyl-5-(3-metylisoxazol-4-yl)-N-[(1-metylpyrazol-4-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

195: 1-isopropyl-3-metyl-5-(1-metyl-1H-1,2,4-triazol-5-yl)-N-((1-metyl-1H-
pyrazol-4-yl)metyl)- 1 H-pyrazolo[4,3-b]pyridin-7-amin,

196: 1-isopropyl-3-metyl-5-(2-propoxy-3-pyridyl)-N-(1LH-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

197:  5-(2-etoxy-3-pyridyl)-N-[(2-metoxy-3-pyridyl)metyl]-3-metyl-1-
(oxetan-3-yl)pyrazolo[4,3-b]pyridin-7-amin;

198:  5-(2-(etyl(metyl)amino)pyridin-3-yl)-1-isopropyl-N-(4-metoxybenzyl)-
3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

199:  5-(2-etoxypyridin-3-yl)-3-(flometyl)-1-isopropyl-N-((1-metyl-14-
pyrazol-4-yl)metyl)- 1 H-pyrazolo[4,3-b]pyridin-7-amin;

200: 1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-5-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

201: 5-[2-(dimetylamino)-3-pyridyl]-1-isopropyl-3-metyl-N-[(1-
metylpyrazol-4-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

202: 1-isopropyl-3-metyl-N-((1-metyl-1H-pyrazol-4-yl)metyl)-5-(4-
metyloxazol-2-yl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

203:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(4-metyl-1,2,4-
triazol-3-yl)pyrazolo[4,3-b]pyridin-7-amin;
va mudi dugc dung cua hop chét bat ky trong s6 cac hop chat nay.
12. Hop chét theo didm 1, trong d6 hop chét nay dwogc chon tir nhém gbm co:

6: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(1-metyltriazol-4-
yl)metyl|pyrazolo[4,3-b]pyridin-7-amin;

7: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1H-pyrazol-4-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;
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21:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metylimidazol-4-
yl)metyl|pyrazolo[4,3-b]pyridin-7-amin;

29:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(4-metylthiazol-2-
yl)metyl]|pyrazolo[4,3-b]pyridin-7-amin;

32:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(2-metylthiazol-5-
yl)metyl|pyrazolo[4,3-b]pyridin-7-amin;

39:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(1 H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

47:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((5-metyl-1H-pyrazol-3-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

50:  5-(2-etoxypyridin-3-yl)-1-isopropyl-3-metyl-N-((4-metyloxazol-2-
yl)metyl)-1H-pyrazolo[4,3-b]pyridin-7-amin;

56:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin; '

57:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

67a: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-
metylpyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

67b:  (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-[(1-
metylpyrazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

77:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-(triflometyl)-3-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin;

82:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxypyrazin-2-yl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

85:  5-(2-etoxy-3-pyridyl)-N-[(2-flo-3-pyridyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

86:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;
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88:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(2-metoxyphenyl)metyl]-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

89:  5-(2-etoxy-3-pyridyl)-N-[(2-flophenyl)metyl]-1-isopropyl-3-metyl-
pyrazolo[4,3-b]pyridin-7-amin;

90:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[2-
(triflometyl)phenyl|metyl]pyrazolo[4,3-b]pyridin-7-amin;

92:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(4-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

94:  1-isopropyl-3-metyl-N-[(1-metylpyrazol-4-yl)metyl]-5-(2-propoxy-3-
pyridyl)pyrazolo[4,3-b]pyridin-7-amin;

100: 5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-(2-
pyridylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

101:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[(6-metyl-2-
pyridyl)metyl|pyrazolo[4,3-b]pyridin-7-amin;

107:  5-(2-etoxy-3-pyridyl)-1-isopropyl-3-metyl-N-[[6-(triflometyl)-2-
pyridyl]metyl]pyrazolo[4,3-b]pyridin-7-amin; |

111:  5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(6-metoxy-3-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

113:  5-(2-etoxy-3-pyridyl)-3-metyl-N-[(2-metylthiazol-4-yl)metyl]-1-(oxetan-
3-yl)pyrazolo[4,3-b]pyridin-7-amin;

118: 5-(2-etoxy-3-pyridyl)-1-isopropyl-N-[(3-metoxy-2-pyridyl)metyl]-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

119: (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

120:  (R)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-3-metyl-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;
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135a: (R)-3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

135b: (S)-3-metyl-1-[1-metylpropyl]-5-(2-propoxy-3-pyridyl)-N-(1H-pyrazol-
3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

136:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

137:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-(1H-pyrazol-3-
ylmetyl)pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-(1H-pyrazol-3-ylmetyl)pyrazolo[4,3-b]pyridin-7-amin;

140:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yDmetyl]pyrazolo[4,3-b]pyridin-7-amin hodc (S)-5-(2-etoxy-3-pyridyl)-1-[1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

141:  (R)-5-(2-etoxy-3-pyridyl)-1-[1-metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-
yl)metyl]pyrazolo[4,3-b]pyridin-7-amin hoac (S)-5-(2-etoxy-3-pyridyl)-1-[ 1-
metylpropyl]-N-[(1-metyl-1,2,4-triazol-3-yl)metyl]pyrazolo[4,3-b]pyridin-7-amin;

180: 5-(2-(etoxy-1,1-d2)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

181:  5-(2-(etoxy-ds)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
ylmetyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

182: 5-(2-(etoxy-2,2,2-d3)pyridin-3-yl)-1-isopropyl-N-((2-metoxypyridin-3-
yl)metyl)-3-metyl-1H-pyrazolo[4,3-b]pyridin-7-amin;

191: 5§ -(2-et0xy-3 -pyridyl)-N-[(2-etoxy-3-pyridyl)metyl]-1-isopropyl-3-
metyl-pyrazolo[4,3-b]pyridin-7-amin;

va mubi dugc dung cia hop chét bit ky trong sb cac hop chét nay.

13. Dugc phdm c6 chira lwgong hitu hiéu dé diéu tri ctia hop chét theo diém bat ky trong
s6 cac diém tir 1 dén 12 va mot hodc nhiéu chit mang, chit pha lodng va ta dugc dugc

dung.
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