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Linh viec k§ thuat dwgc dé cap

Sang ché d& cap dén dan xuét pyrazol méi c6 hoat tinh e ché strc ép oxy hoa
vuot trdi, va cu thé hon, din xuét pyrazol méi ¢6 kha nang ngan ngua, cai thién hodc
didu tri cac bénh lién quan khac nhau do hoat tinh e ché siic ép oxy héa vuot tri,
chét ddng phan quang hoc ciia n6, chit ddng phan lap thé ciia né, solvat ciia né, bién
thé ddng vi cta no, tautome ctia néd, hoic mudi duge dung cia nod, phuong phép diéu

ché chung, va duoc phim chira chiing.
Tinh trang k§ thuit cia sang ché

Strc ép oxy héa c6 nghia 13 hién twong trong d6 san sinh loai oxy dé phdn ting
hodc loai nito d& phan tng va co ché phong thu chéng oxy héa vuot ra khéi sw can
bang trong cac phén tir sinh hoc, t& bao va md in vivo, va san sinh loai oxy dé phan
trng hoic loai nito dé phan ¢ng tré nén qua mic, va trong trudng hop nady, thuong gy

t6n thuong té bao va ton thuong mé.

Loai oxy d& phan tng (ROS) 14 c4c gbc oxy tu do tao ra do tinh chat hoa hoc
clia oxy va cac hop chét oxy tao ra tir 46, va n6i chung dé cap dén anion superoxit (Oz-
-), hydroperoxit (H202), nhém hydroxyl (OH-), nhéom alkoxyl (RO-), nhém peroxyl
(ROO), va dang tuong tu.

Vi céc loai oxy d& phan tng nay rat khong bén vé& mit héa hoc va rit dé phan
ung nén chung gay ra phan tng c6 enzym xuc tac, su truyén electron trong ty thé, hé
théng phat tin hiéu t& bao va sy biéu hién gen, sy hoat héa céac yéu t& phién mi va
viém dau dé bang cach giy ton thuong mo rong do oxy hoéa trong cdc phén tit sinh
hoc, té bao, mo, va dang tuong tu in vivo, va la yéu t6 chinh trong xo héa mo. Tén
thwong do oxy héa ndy gay ra cac bénh khic nhau & tat ca cic md cia co thé nguoi.
Cu thé, n6 duoc biét 1a lién quan dén su phat sinh ung thu & cac md nhu da, than, gan,
khép, phéi, nao, mach mau, dudng rudt, mét, va dang tuong tu va su tién trién cta ung
thu phat sinh, ciing nhu né dugc biét 1a déng vai trd quan trong trong hau hét cac bénh,

bao gém bénh tim mach, viém, bénh xo hoa, bénh dai thao dudng, va dang tuong tu.

Gén day, biét ring twong tac giita vi méi truong u va té bao ung thu déng vai tro
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quan trong trong sy tang sinh u, su di cédn, su biéu hién tinh khang thudc tri ung thu, va
sau d6, nguyén bao soi lién quan dén ung thu (CAF) dong vai trd quan trong. Nguyén
bao soi lién quan dén ung thu dwoc biét dwoc hoat hoa boi ROS dé thuc day su lan
tranh mién dich cta u, do d6 tac dong dén sy 4c tinh va su di cin ctia ung thu. Do do,
gin day, nguyén bao soi lién quan dén ung thu dang ndi Ién 13 dich méi cho diéu tri

ung thu.

D3 ¢6 thong bao rang, trong md gan ciia bénh nhan trai qua xo hoéa gan, su gia
ting san sinh ROS cua té bao gan dugc cam tng boi kich thich TGF-B, do d6 gia ting
biéu hién colagen va aSMA, céc chit nay 13 quan trong d6i v6i xo héa. D3 co thong
b4o rang ROS lam trAm trong thém xo hoéa phéi trong md phdi ciia bénh nhéan bi xo
hoéa phdi vo can.

Nio 132 mé dugc chuyén héa cao va do d6 rat d& bi tén thwong do oxy hoa. Do
d6, nhiéu nghién ctru d3 duge thuc hién d8 loai bé hiru hidu ROS dé diu tri cac bénh
thoai hoa than kinh khéac nhau (bénh Parkinson, bénh Huntington, xo cting bén teo co,
bénh Alzheimer, bénh xo cling rai rac, tdn thwong ndo do thiéu méau cuc bo va chan
thwong, v.v.), nhung khong thanh cong. Gin day, khi ROS duoc phat hién 13 yéu t6
quan trong trong cic bénh vé ndo nay, kha ning didu tri qua viéc e ché ROS duoc

thong béo.

Seo 16i 12 loai u 1anh tinh trong d6 mé lién két cua da ting sinh bénh 1y, tao ra
cac budu cing, va biéu bi tré nén mong va béng va hoi d6. Pa c6 thong bao rang sy
khoi phat va sy trim trong thém clia seo 16i ciing 12 mot trong nhitng 1y do qua biéu

hién yéu t6 sinh trudng mo lién két (CTGF) béi ROS san sinh ra do kich thich TGF-B.

Trong truong hop ctia bénh dai thio dwdng, cac bién chimg nhu bénh than kinh
do dai thao duong va bénh vong mac do dai thao duong co thé kém theo ching ting
dudng huyét kéo dai, va ROS dugc biét 13 déng vai trd quan trong trong su xuét hién
céc bién ching. N6i cach khac, duong huyét cao 1am gia tang san sinh ROS, va sau dé,
ROS sinh ra c6 thé gdy bénh than kinh do dai thao dudng va bénh vong mac do dai
thao duong qua mot loat cdc qua trinh bao gdm su chét té bao than va té bao vong

mac.

Ngoai ra, dd c6 thong béo rang bénh seo 16i gy xo héa vong mac va thoai hoa

hoang diém, va dang trong tw, khi gen CTGF dugc qua biéu hién trong vng mac mat.
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Do d6, cic tic gia séng ché d3 nghién ciru tap trung vao viéc chit diéu tri ddi
v6i ung thu, bénh viém, bénh xo héa, bénh thoai héa than kinh, bénh gan, bénh vé da
hodc bénh vong mac, hodc dang tuwong tu gdy ra do sttc ép oxy hoda co thé duogc phat
trién st dung co ché phén tir tc ché san sinh sic ép oxy hoa, va két qua 13, ho phét
hién ra rang din xuat pyrazol méi theo sang ché c6 hoat tinh trc ché san sinh ROS vuot
trdi, va xac nhan réng n6 c6 thé duoc st dung dé diéu tri cac bénh khac nhau lién quan

dén sirc ép oxy hoa, do 6 hoan thanh sang ché.
Tai li¢u tham khao
Tai liéu sang ché 1: WO 2016-207785
Ban chit k§ thuat clia sang ché
Vén dé k§ thuat
Muc dich cia sang ché 1a d& xut hop chit trén co sé pyrazol c6 cong thirc hoa

hoc 1, chit ddng phan quang hoc ciia né, chit dong phan lap thé ctia né, solvat ctia nd,

bién thé dong vi ctia no, tautome ctia nd, hodc mudi dugc dung cua no.

Muc dich cta sang ché la dé xuat dugc pham bao gom hop chat c6 cong thirc
hoéa hoc I hodc chat dong phén 14p thé ciia nod, solvat cua nd, bién thé dong vi cua no,

tautome cta n6 hoac mudi dugc dung ctia n6 va chat mang dugce dung.

Muc dich cua sang ché 1a d& xuit phuong phap kiém soét san sinh ROS st dung
hop chét c6 cong thirc hoa hoc I hoic chét déng phén lap thé cua nd, solvat cta nod,

bién thé dong vi clia no, tautome ctia n6 hoac mudi duoc dung ctia no.

Muc dich cta sang ché 1a d& xudt phuong phép didu tri cac bénh lién quan dén
sttc ép oxy héa bang cach dung hop chét c6 cong thirc hoa hoc I hoic chét ddng phan
lap thé cua no, solvat cia nd, bién thé déng vi cla no, tautome ctiia né hodc mudi duoc
dung cta né cho dbi twong.

Muc dich cua sang ché 1a d& xuét phuong phap diéu ché hop chit ¢6 cong thire
hoa hoc I hodc chat dong phan 1ap thé ctia no, solvat cua no, bién thé ddng vi cta no,
tautome ctia né hodc mudi duge dung ctia né.

Muc dich cta sang ché 13 d& xuét st dung hop chét c6 cong thirc héa hoc I,
solvat, chit ddng phan 1ap thé hoic mudi dugc dung cia né, dé san xuét dugc pham dé
ngan ngua, cai thién hodc diéu tri c4c bénh lién quan dén strc ¢p oxy hoa.

3
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Giai phap k¥ thuat

Pé dat duoc cac muc dich néu trén, theo mdt khia canh theo sang ché, dan xuét
pyrazol méi, hop chét c6 cong thirc héa hoc 1 dudi day, hoic chit dong phan lap thé
ctia no, solvat cua nd, bién thé déng vi cua no, tautome cua noéd, hoac mudi dugc dung

ctia n6 ¢6 thé duge dé xuét.
Cong thirc hoa hoc 1

OR

B4 N—A
S /

Trong cong thirc trén day, A, B va R 1a nhu dugc xé4c dinh duéi day.

Theo mdt khia canh theo sang ché, sang ché dé xuat hop chat cé cong thirc hoa
hoc 1, solvat, chét déng phan lap thé hoic mudi duoc dung cua n6 dugce str dung dé

ngan ngura, cai thién hodc diéu tri cac bénh lién quan dén sirc ép oxy hda.

Theo mét khia canh theo sang ché, sang ché dé xuit duoc phém dé diéu tri céac
bénh lién quan dén sirc ép oxy hoa bao gdm hop chit ¢6 cong thirc héa hoc 1, solvat,
chét ddng phén lap thé hoic mubi duge dung ctia n6 1am hoat chét va chit mang chép

nhan duogec.

Ngoai ra, sang ché dé xuat phuong phap dicu tri cac bénh lién quan dén strc €p
oxy hda bao gom dung hgp chat ¢ cong thirc hda hoc 1, solvat, chat dong phan 1ap thé
hodc mudi duoc dung ctia n6 véi lugng hitu hiéu cho doi trgng can diéu tri.

Hon thé nita, sang ché dé xuat st dung hgp chat cé cong thirc hoa hoc 1, solvat,
chat déng phan 1ap thé hodc mudi duge dung ciia no, dé san xuat dugc pham dé€ ngin
ngira hoac diéu tri cac bénh lién quan dén stic ép oxy hoa.

Hiéu qua dat dugc cia sang che

Dan xuit pyrazol méi va dugc pham chira ching theo sang ché c6 tac dung
vuot trdi doi voi cac bénh lién quan deén strc ép oxy hoa.

Ngoai ra, din xuét pyrazol méi rc ché hiru hiéu ste ép oxy hda va su san sinh

aSMA trong céac té bao khac nhau, va cu thé, n6 c6 tdc dung cai thién hiru hiéu ung

4
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thu, bénh viém, bénh xo hoéa, bénh thoi héa thin kinh, bénh gan, bénh vé& da hodc

bénh vOng mac, hodc dang twong ty gy ra do strc ép oxy hda.
M3 ti vin tit cac hinh v&

FIG. 1 thé hién tac dung cta céc hop chit cta cac vi du tdng hop trong @c ché
san sinh ROS duoc cam tng boi PMA trong céc té bao LX-2 va NHLF.

FIG. 2 thé hién tic dung cia hop chét cta vi du téng hop 3 trong tic ché san
sinh ROS duoc cam Gng boi soi tao hinh truée alpha-synuclein (PFF) trong té bao
N27.

FIG. 3a va 3b thé hién tac dung ctia cac hop chét cia cac vi du tong hop (FIG,
3a: cac hop chét 1, 23 va 12, FIG. 3b: 5, 14 va 33) trong tic ché sy biéu hién ctia aSMA
duoc cam ng béi TGF Bl trong té bao HFF.

FIG. 4 thé hién tac dung ctia hop chét vi du tong hop 1 trong tic ché sy biéu hién
ctia aSMA duoc cam tng boi TGF Bl trong cac té bao khac nhau.

FIG. 5 thé hién tic dung ctia cac hop chét cia cc vi du tong hop trong tic ché

su biéu hién cua IL6 trong té bao P.CAF.

FIG. 6 thé hién tac dung ctia cac hop chét cia cc vi du tong hop trong trc ché

sir biéu hién ctia IL8 trong té bao P.CAF.

FIG. 7 thé hién tac dung ciia cac hop chit cia cac vi du tdng hop trong tic ché

su co rat cia gel colagen duge cam tng boi TGF B1 trong té bao HFF.

FIG. 8 thé hién tac dung cta cac hop chét cia cac vi du tbng hop trong tic ché
su biéu hién cua IL1B duoc cam tng bdi LPS trong cac té bao LX2, NHLF, ARPE19
va KEL-Fib.

MO ta chi tiét sang ché

Sau day, sang ché s& duge md ta chi tiét hon.

Trix khi ¢6 quy dinh khac, tat ca cac thuat ngit k§ thuat duge st dung trong ban
md ta ndy c6 nghia gidng nhu thuong duoc hidu boi nguoi cb hiéu biét trung binh
trong linh vuc k¥ thudt ma sang ché dé cap dén. Ngoai ra, céc tri s6 dugc boc 16 trong
ban mo t4 nay duge du tinh bao gdm nghia “khoang” trir khi ¢6 quy dinh khéc. Tét ca

cac cong bo va tai liéu khac néu trong ban mo ta nay duoc két hop vao trong ban mo ta
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ndy theo cach vién dan.

Pinh nghia v& cic gbc duge st dung trong ban md ta nay dugc néu dudi day.
Ngoai ra, trir khi ¢6 dinh nghia riéng v& cac gbc, né duoc sir dung theo nghia thudng

duoc hidu boi ngudi ¢o hidu biét trung binh trong linh vuc k§ thuat nay.

Thuét ngir dugc st dung trong ban md ta nay, “doc lap” c6 nghia la khi nhiéu
hon mét phan tir thé dwoc chon tir nhiéu phén tir thé c6 thé ¢, cac phan tir thé nay co

thé 1a gidng hoic khac nhau.

Thuit nglt dugc st dung trong ban mod td nay, “alkyl” dé cap dén gbc
hydrocacbon béo, va c6 nghia la nhom hydrocacbon no héa tri mét mach thang hoic
mach nhanh. Trir khi ¢6 quy dinh khac, nhom alkyl thuong bao gbm 1~10, 1~8, 1~6,
1~4 hodc 1~3 nguyén tir cacbon. Vi du v& nhém alkyl bao gdm metyl, etyl, propyl (vi
du n-propyl va isopropyl), butyl (vi du n-butyl, isobutyl, va t-butyl), pentyl (vi du n-
pentyl, isopentyl, va neopentyl), n-hexyl, n-heptyl, n-octyl, n-nonyl va n-dexyl.

Thuét ngtt dugc st dung trong ban md ta nay, “alkenyl” dé cép dén gbc
hydrocacbon béo bao gdm mot hoic nhiéu lién két @i cacbon-cacbon, va bao g0m céc
gbc hydrocacbon mach thing va mach nhanh. Vi dy, “alkenyl” 1a vinyl, allyl, but-1-
enyl hodc but-2-enyl.

Thuat nglt dugc sit dung trong ban md ta nay, “alkynyl” dé cap dén gbc
hydrocacbon béo bao gom mét hoic nhiéu lién két ba cacbon-cacbon, va bao gom tat
c4 cac gbe hydrocacbon mach thing va mach nhanh. Vi du, “alkynyl” 1a etynyl,
propynyl hodc butynyl.

Thuat ngtt dugc st dung trong ban mo ta nay, “haloalkyl” cé nghia la nhom
alkyl c6 mot hoic nhiéu phan tir thé halogen. Haloalkyl bao gbm -CF3, -C,Fs, -CHF>, -
CCls, -CHCIy, va -CyCls. Trir khi ¢6 quy dinh khac, nhém haloalkyl thuong bao gém
1~6, 1~5, 1~4 hoac 1~3 nguyén tir cacbon, va co thé con duoc thé béng phﬁn tir thé

khac.

Thuat nglt duge st dung trong ban mo ta nay, “alkoxy” co thé 13 mach thang,
mach nhénh hoic mach vong. S6 lwong cacbon ciia nhém alkoxy khong dugc gi6i han
cu thé, nhung s6 luong cacbon 1~10, 1~8, 1~6, 1~4 hodc 1~3 duoc uwu tién. Cy thé, n6

c6 thé 13 metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy, sec-
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butoxy, n-pentyloxy, neopentyloxy, isopentyloxy, va dang tuwong tw, nhung khong gigi

han & do.

Thuit nglt duwoc st dung trong ban md ta nay, “hydroxy” hodc “hydroxyl” co

nghia 13 -HO mét minh hodc két hop vé6i thut ngit khéc.
Thuat nglt dugc st dung trong ban mo ta nay, “arnino” cé nghia la -NHo.

Thuét nglt dugc st dung trong ban mo ta nay, “halo”, “halogen” va “halogenua”

1a flo, clo, brom va iot.

Trong ban mo6 ta nay, thuat nglr “xycloalkyl” 1a vong cacbon khéng thom bao
gdm c4c nhoém vong alkyl, alkenyl va alkynyl. Nhém xycloalkyl c¢6 thé bao gdm vong
dang mot vong hodc nhidu vong. Vong dang nhiéu vong c6, vi du, 2, 3 hodc 4 vong
dung hop. Tri khi ¢6 quy dinh khac, nhém xycloalkyl thudng bao gdbm 3 dén 10, hodc
3 dén 7 nguyén tir cacbon trong vong. Nhém xycloalkyl bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclohexadienyl, xycloheptatrienyl,
va dang twong tu, va c6 thé duoc thé tiép bang phan tir thé khac.

Trong ban md ta nay, thuat ngit “aryl” c6 nghia 14 nhém hydrocacbon thom cé
vong dang mét vong hodc nhidu vong, va c6 thé dugc thé tiép bang phan tir thé khéc.
Trong ban md ta nay, dang nhidu vong c6 nghia 1a nhém trong d6 nhém aryl 1a tryc
tiép duoc ndi hoic duwoc ngung tu v6i nhém vong khac. Trong ban md ta ndy, nhom
vong khac cé thé 1a nhom aryl, nhung c6 thé 13 loai nhém vong khéc, vi dy, nhém
xycloalkyl, nhém heteroaryl, va dang twong tu. Dang nhiéu vong co thé c6 vi du, 2, 3,
hodc 4 vong. Trir khi ¢6 quy dinh khéc, nhém aryl thuong c6 5 dén 20, 6 dén 15, 6 dén
12, hodc 6 dén 10 nguyén tr vong cacbon. Nhém aryl bao gdm vi du, phenyl, naphtyl
(vi du, naphtyl-1-yl va naphtyl-2-yl), non-phenyl, antraxenyl, phenantrenyl, va dang
tuong tu.

Nhu dugc st dung trong ban mo ta nay, “di vong” la hé mot vong, hai vong
hodc nhiéu vong, thom, no hodc khong no mot phan chira s6 luong nguyén tr vong
duoc chi dinh, va bao gém mot hodc nhiéu nguyén tir khéc loai dugc chon tr N, O va
S. Thanh phan vong, trong ban md ta ndy di vong duoc nbi v6i phan tir goc qua
nguyén tir vong (c6 thé 13 C hoic N). Hé hai vong c6 thé duoc ndi bang dung hop 6 vi
tri 1,1 (spiro), dung hop & vi tri 1,2 (dugc dung hop) hoac dung hop & vi tri 1,>2 (nbi

dau cau).
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Trong ban mo ta nay, thudt ngit “heteroaryl” c6 nghia 1a nhém thom hoa tri mot
¢6 mot hodc nhiéu nguyén tir khac loai duge chon tir N, O va S 1am thanh phan vong.
Nhoém heteroaryl bao gdm céu triic mot vong hoic nhidu vong. Dang nhiu vong co
thé ¢6 vi du, 2, 3 hodc 4 vong dung hop. Trir khi c6 quy dinh khac, nhém heteroaryl
thudng bao gdbm 3 dén 10, 3 dén 7, hoic 3 dén 5 nguyén tir vong. Nhém heteroaryl c6
thé bao gdm 1, 2, hoic 3 nguyén tir khac loai. Nhom heteroaryl bao gém vi du,
furanyl, pyridyl, N-oxopyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl,
quinolyl, isoquinolyl, dihydroisoquinolyl, thienyl, imidazolyl, furanyl, thiazolyl,
indolyl, pyryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isooxazolyl,
pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl,
furynyl, benzimidazolyl, indolinyl, v dang twong tw, va c6 thé dugc thé tiép bang
phén tir thé khac.

Nhu duge st dung trong ban mé ta nay, “heteroxycloalkyl” dé cap dén alkyl
mdt vong, hai vong, ba vong hoac nhiéu vong c6 3 dén 10 thanh phén vong cacbon
chttra mét hodc nhiéu, vi du, 1 dén 4, 1 dén 3, hodc 1 dén 2 nguyén tu khac loai dugc
chon tr N, O va S. Ngoai ra, di vong theo sang ché co thé con 13 heteroxycloalkyl
duoc dung hop hodc dugc lién két ngang. Vi du vé vong khong thom nay cé thé 1a
azetidinyl, oxetanyl, tetrahydro, tetrahydrofuran, pyrol, pyrolidinyl, imidazolinyl,
imaidazolidinyl, oxazolinyl, oxazolidinyl, piperidinyl, piperazinyl, tetrahydropyranyl,
dihydropyranyl, tetrahydropyridinyl, dihydropyridinyl, dihydrothiopyranyl,
tetrahydropyrimidinyl, tetrahydropyridazinyl, dihydropyranyl, tetrahydropyranyl,
tetrahydrothiopyranyl,  tetrahydropyrazolopyridinyl, morpholinyl,  indolinyl,
azethiomorpholinyl, va dang tuong tu.

Su gin phan tir thé heteroxycloalkyl c6 thé xay ra béi nguyén tir cacbon hodc
nguyén tu khéc loai. Nhom heteroxycloalkyl co thé 14 nglu nhién duoc thé bang mot
hodc nhiéu nhom thich hop boi mot hodc nhidu nhom néu trén. Trix khi c6 quy dinh
khac, heteroxycloalkyl dé& cap dén heteroxycloalkyl c6 4 dén 12 canh, tot hon 13
heteroxycloalkyl c6 4 d&én 10 canh, t6t hon nita 13 heteroxycloalkyl c6 4 dén 7 canh.

Trong ban md ta nay, thuat nglt “arylalkyl” 1a nhom alkyl duoc thé bai nhom
aryl. “Aryl” va “alkyl” 12 giéng nhu duoc x4c dinh trén day.

Trong ban mo ta nay, thuat ngit “heteroarylalkyl” la nhom alkyl duoc thé boi
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nhom heteroaryl. “Heteroaryl” va “alkyl” 13 gidng nhu dugc xac dinh trén day.

Trong ban mé ta nay, thuit ngk “alkylheteroxycloalkyl” 1a nhoém
heteroxycloalkyl dwgc thé bing nhom alkyl. “Alkyl” va “heteroxycloalkyl” 1 giéng

nhu duoc xac dinh trén day.

Trong ban md ta ndy, “nhém amino dwoc thé hodc khéng duge thé” c6 thé dugc
chon tir nhém bao gdm nhém monoalkylamin, -NH2, va nhém dialkylamin, va “alkyl”
13 gidng nhu duoc xac dinh trén ddy. Vi du cu thé vé& nhém amino duoc thé hodc
khéng duoc thé bao gdbm NH2, nhém metylamin, nhém dimetylamin, nhém etylamin,

dietylamin, va dang twong tw, nhung khdng gidi han & d6.

Trong ban md ta nay, “nhém alkylen” c6 nghia 1a nhém alkyl c6 hai vi tri lién
két, tirc 1a, nhdém hoa tri hai. M6 ta vé nhoém alkyl néu trén c6 thé dugce dp dung cho

ching ngoai trir viéc chiing ¢6 hoa tri hai, theo thi tu.

Trong ban mé ta nay, thudt ngit “thé” c6 nghia 1d nguyén ti hydro gin két
nguyén tr cacbon cuia hop chit dugc thé bang phan tir thé khac, va vi tri duoc thé 1a
khong gi6i han mién 13 vi tri ma tai d6 nguyén t& hydro dugc thé, nghia 13, vi tri trong
d6 phan tir thé 14 c6 thé thé 1 khong gisi han, va khi 2 hodic nhiéu hon phan t&r thé
duoc thé, 2 hoic nhidu hon phén ti thé co thé 1a giéng hodc khac nhau, va 2 hodc

nhiéu hon phan tir thé giéng hodc khac nhau c6 thé dugce ndi va duoc the.

Trong ban mo ta nay, thuat ngir “alkyl duwoc th8” 1a dang trong d6 phan tir thé
sau dwoc thé & nguyén tir cacbon ciia C1-C10 alkyl mach thang hodc mach nhanh. Cu
thé, n6 1a dang trong d6 mot hodc nhidu phén tir thé hodc 2 hoic nhiéu hon phén tir thé
giéng hodc khac nhau duoc ndi va duoc thé, ma duoc chon tir hydro ning, halogen,
Xyano, nitro, carboxyl, amino dugc thé hodc khong duoc thé, C5-C20 aryl hodc C5-
C20 heteroaryl duogc thé hoic khong duoc thé, C1-C5 alkoxy, C1-C5 haloalkyl. Vé
phén tir thé duoc 14y 1am vi du, triflometyl, halogen, xyano, metoxy, carboxyl, metyl,
amino, nitro, dimetylamino, imidazol dugc thé xyclopropyl, pyridin, sulfonyl dugc thé
hodc khong duogc thé, va dang twong tu c6 thé duoc str dung, nhung khong giéi han &
do.

Thuat ngir trong ban md ta nay, “xycloalkyl dugc thé” 13 dang trong d6 mot
hodc nhiéu phén t&r thé hodc 2 hodc nhiéu hon phén tr thé giéng hoac khac nhau duoc

ndi va duoc thé vao C3-C8 xycloalkyl, ma dugc chon tr hydro ndng, halogen, xyano,

9
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nitro, carboxyl, amino dugc thé hodc khéng dwoc thé, C5-C20 aryl hoic C5-C20
heteroaryl duoc thé hodc khong duge thé, C1-C5 alkoxy, C1-C5 haloalkyl. V& phén ti
thé duoc 14y 13m vi du, triflometyl, halogen, xyano, metoxy, carboxyl, metyl, amino,
nitro, dimetylamino, xyclopropyl, imidazol dugc thé, sulfonyl dwoc thé hoic khong

duoc thé, va dang tuong tu ¢ thé dugc st dung, nhung khong gidi han & dé.

Thuat ngft trong ban md ta ndy, “aryl duoc thé” hodc “heteroaryl dwoc thé” 1a
dang trong d6 mot hoic nhidu phﬁn tir thé, hodc 2 hodc nhiéu hon phin tir thé gibng
hodc khac nhau duoge ndi va duoc thé vao C5-C20 aryl hoac C5-C50 heteroaryl, ma
dugce chon tir hydro nang, halo, xyano, nitro, carboxyl, amino dugc thé hodc khong
dugc thé, C1-C5 alkoxy, C1-C5 haloalkyl, C1-C10 alkyl, C3-C8 xycloalkyl hoic C3-
C8 heteroxycloalkyl, C3-C8 xycloalkyl C1-C10 alkyl, C5-C20 aryl C1-C10 alkyl. Vé
phan tir thé dugc 1dy 1am vi dy, triflometyl, halogen, xyano, metoxy, carboxyl, metyl,
amino, nitro, dimetylamino, imidazol dugc thé xyclopropyl, metyl piperazin,
imidazopyrimidin dugc thé, sulfonyl dugc thé hodc khoéng dugc thé, va dang tuong ty

c6 thé dugc st dung, nhung khong gidi han ¢ do.

Trong ban mé t4 ndy, nhém “lién k&” c6 thé c6 nghia 13 phan tir thé dwoc thé
trén nguyén tir truc tiép dugc ndi v6i nguyén tir trong d6 phin tir thé twong Gmg dugc
thé, phan tir thé gin nhat vé khong gian véi phan tir thé twong mg, hodc phan tir thé
khac duogc thé trén nguyén ti trong d6 phéan tir thé twong tmg duoc thé. Vi du, hai phan
tir thé dwoc thé & vi tri ortho trong vong benzen va hai phan tir thé dugc thé & cing

cacbon trong vong béo ¢6 thé duoe didn dich 1 “lién ké” nhau.

Khi dugc st dung lién quan dén hop chét, “lidu hitu hiéu” 1a lwong hitu hiéu dé
diéu tri hoc ngin ngira bénh & dbi tugng nhwr dwge mo ta trong ban mo ta nay.
Hop chit

bé dat dugc cac muc dich néu trén, sang ché @& xuét hop chét c6 cong thirc hoa
hoc I dudi day, hodc chit déng phan lap thé ctia no, solvat cua no, bién thé déng Vi cua

nd, tautome cua nd, hoac mudi duge dung ctia no:

OR
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trong cong thirc nay,

A 1a heteroaryl c6 5 dén 20 canh duogc thé hoic khéng dugce thé hodc Cs-Cao
aryl duoc thé hoic khong duoc thé; va

sau d6, heteroaryl c¢6 5 dn 20 canh hodc Cs-Cao aryl c6 thé khong dugc thé,
hodc c6 thé duogc thé béng 1, 2, 3 hodac 4 loai phén tir thé gém nhém xyano, halo,
haloalkyl, nitro, -C(=O)R1, -C(=0)OR1, -NH-C(=O)R1, Ci-Cio alkoxy, Ci-Cio alkyl
duoc thé hodc khong duoc thé, C3-Cs xycloalkyl dugc thé hoac khong dugc thé, amino
dugc thé hoic khéng dugce thé, Cs-Cao aryl duoc thé hoic khoéng duoc thé, heteroaryl
¢6 5 dén 20 canh duoc thé hodc khong dugc thé va heteroxycloalkyl c¢6 5 dén 20 canh
duoc thé hoic khong duoc thé, va sau d6, Ry c6 thé 1a hydro, hydro nang, C1-Cyp alkyl;
va

hai hodc nhidu hon nhém lién k& c6 thé két hop véi nhau tao thanh vong
hydrocacbon thom duoc thé hodc khong duoc thé, trong d6 vong hydrocacbon thom
c6 thé tao thanh vong heteroaryl c6 5 d@én 10 canh hoic vong Cs-Cio aryl bao gém 0, 1,

2 hoac 3 nguyén tir khéc loai dugc chon tr N, O va S; va

R 13 hydro, hydro nang, xyano, halo, nitro, haloalkyl, C1-Cio alkyl dugc thé
hoac khéng duoc thé, C3-Cs xycloalkyl duoc thé hodc khong duoc thé, Cs-Cao aryl
duoc thé hodc khong duogc thé, heteroaryl c6 5 dén 20 canh duoc thé hodc khong duoc
thé, hodc -C(=0)Ry, va sau do, Ry 1a C3-Cs xycloalkyl, C1-Cio alkyl, C2-Cio alkenyl,
hodc C¢-Cip aryl; va

B 1a -NKM hodc heteroaryl c6 5 dén 20 canh duoc thé hoic khong duoc thé
hodc heteroxycloalkyl ¢6 5 d&én 20 canh duoc thé hoic khdng dugc thé; va

mdi K va M ddc 14p 13 hydro, hydro ning, xyano, halo, nitro, haloalkyl, Ci-Cio
alkyl duoc thé hoic khong duoc thé, C;-Co alkoxy duoc thé hoac khong duogc thé, Cs-
Cs xycloalkyl dugc thé hodc khoéng duogc thé, Cs-Cao aryl duoc thé hodc khong duogc
thé, Cs-Cao aryl C1-Cio alkyl duoc thé hodc khong duoc thé, heteroaryl c6 5 dén 20
canh duoc thé hodc khong dugce thé hodc heteroaryl Ci-Cio alkyl c6 5 dén 20 canh

duoc thé hodc khong duoc thé;

trong d6 Ci-Cio alkyl co thé khong dugce thé, hodc duoc thé béng 1,2,3 hoac 4

loai phén ttr thé duoc chon tir nhém bao gém hydro nang, halo, hydroxy, xyano, nitro,

11
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carboxyl, amino duoc thé hoic khong duoc thé, Ci1-Cio alkyl duoc thé hoic khong
duoc thé, C1-Cio haloalkyl dugc thé hoic khoéng dugce thé, C1-C1o hydroxyalkyl duogc
thé hoac khong dugce thé, C3-Cs xycloalkyl duoc thé hodc khoéng dugc thé, Ci-Cio
alkoxy, C1-Cyo alkylsulfonyl, Cs-Cyo arylsulfonyl, Cs-Cyg aryloxy, Cs-Cao aryl duoc thé
hoac khong dugc thé, heteroaryl c6 5 dén 20 canh duogc thé hozc khoéng duoc thé va
heteroxycloalkyl ¢6 5 dén 20 canh dugc thé hodc khong duogc thé; va

Cs3-Cs xycloalkyl c6 thé khong duoc thé, hodc duoc thé bang 1, 2, 3 hodc 4 loai
phan tir thé duoc chon tir nhém bao gdm hydro ning, halogen, Xyano, nitro, carboxyl,
amino dugc thé hodc khong duogc thé, Cs-Cao aryl dugc thé hoic khéng dugc thé hodc

heteroaryl ¢6 5 dén 20 canh, C1-C1o alkoxy va C;-Cio haloalkyl; va

heteroaryl c6 5 dén 20 canh, heteroxycloalkyl c6 5 dén 20 canh, hodc Cs-Cao
aryl co thé khong dugc thé, hodc dugc thé béng 1, 2, 3 hoac 4 loai phﬁn tir thé duoc
chon tir nhém bao gém hydro nang, halo, xyano, nitro, -C(=O)R’, -C(=O)OR’, -NH-
C(=0)R”, amino dugc thé hodc khong duoc thé, Ci-Cio alkyl duge thé hodc khong
duoc thé, C1-Cio alkoxy duoc thé hodc khéng dwoc thé, C1-C1o haloalkyl dugc thé
hoac khong duogc thé, C1-Cro hydroxyalkyl duoc thé hodc khong dugc thé, Ci-Cio
alkylsulfonyl duwoc thé hodc khong duge thé, Cs-Caearylsulfonyl dugce thé hoic khong
duge thé, C3-Cg xycloalkyl duoc thé hodc khéng duoc thé, C3-Cs xycloalkyl Ci-
Cioalkyl dugc thé hodc khong duoc thé, Cs-Cyoaryl duoc thé hodc khong duoc thé, Cs-
Cyoaryl C1-Cio alkyl dugce thé hodc khong duoc thé, heteroxycloalkyl ¢6 5 dén 12 canh
duoc thé hoic khong duge thé, Ci-Cio alkyl C3-Cs xycloalkyl dugc thé hoic khong
duogc thé va Ci-Cyo alkyl heteroxycloalkyl ¢6 5 dén 20 canh duoc thé hodc khong duoc

the, va

sau d6, mdi R’ va R” doc 14p 1a hydro, hydro ning, amino dugc thé hoic khong
duge thé, C1-Cs alkyl duoc thé hodc khong duge thé, Cr-Ce alkenyl duge thé hodc
khong duoc thé, C2-Cs alkynyl duogc thé hoic khéng dugc thé, C3-Cs xycloalkyl duoc
thé hodc khong dugc thé, Cs-C1o aryl duoc thé hoic khong duoc thé hodc Cs-Co aryl
duoc thé hoic khong duoc thé, hodc C1-Cs alkyl; va

nhém amino dugc thé c6 thé duoc thé béng 1 loai hodc 2 loai nhom Ci-Cio

alkyl; va

nguyén tit khac loai cua vong heteroxycloalkyl hodc heteroaryl cé thé 12 mot

12
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hodc nhiéu loai duoc chon ti N, S va O.
Theo mot khia canh cu thé,

A 13 heteroaryl c6 5 dén 12 canh hodc Cs-Cio aryl khong dugce thé, hoic duoc
thé, va sau do, heteroaryl c6 5 dén 12 canh hodc Cs-Cio aryl nay cé thé duoc thé bﬁng
1, 2, 3 hoidc 4 loai phﬁn tir thé duoc chon tir nhom bao gém xyano, halo, Ci-Cs
haloalkyl, nitro, -C(=O)R1, -C(=0)OR1, -NH-C(=O)R1, C1-Cs alkyl, C1-Cs alkoxy, Cs-
Ces xycloalkyl, amino, C¢-Cio aryl, heteroaryl c6 5 dén 12 canh, va heteroxycloalkyl c6

5 dén 12 canh, va sau d6 R; la hydro, hydro ning hoic C1-Cs alkyl; va

hai hodc nhidu hon nhém lién k& c6 thé két hop véi nhau tao thanh vong

hydrocacbon thom dugc thé hodc khong duoc thé, trong d6 vong hydrocacbon thom

¢6 thé tao thanh vong heteroaryl ¢6 5 dén 7 canh hoac vong Cs-Co aryl bao gom 0, 1, 2

o
>

hodc 3 nguyén tr khac loai dugc chon tr N, O va S.

Theo mdt khia canh cu thé, A c6 thé 13 heteroaryl c6 5 dén 10 canh hodc Cs-Co
aryl c6 1, 2, 3 hodc 4 nguyén tir khac loai dugce chon tir nhém bao gdbm N, O va S.

Theo mét khia canh cu thé, A c6 thé 1a pyridinyl, pyrimidinyl, pyrazinyl,
triazolyl, thiazolyl, phenyl hodc thieno[3,2]pyridin.

Theo mdt khia canh cu thé, A ¢6 thé dugc thé bang 1 loai, 2 loai, 3 loai hoic 4
loai C;-Cs alkyl, C1-Cs alkoxy, F, Cl, Br, I, xyano, amino, nitro, -C(=O)R1, -C(=O)ORj,
-NH-C(=O)Rj, heteroxycloalkyl ¢6 5 dén 12 canh, va sau d6, Ra c6 thé 14 hydro,
hydro nang, C-Cs alkyl.

Theo mot khia canh cu thé, A c6 thé duoc thé bz‘ing 1 loai, 2 loai, 3 loai hoac 4
loai metyl, etyl, propyl, butyl, metoxy, etoxy, propoxy, butoxy, F, Cl, Br, I, xyano,
amino, nitro, -C(=0)OH, -C(=0)CHj3, -NH-C(=0)CH3, morpholino, hoéc piperidino.

Theo mdt khia canh cu thé, R 1a hydro, hydro nang, xyano, halo, nitro, C;-
Cealkyl khong duoc thé hoic duoc thé C3-Cs xycloalkyl, Ci-Cehaloalkyl, Cs-
Cexycloalkyl, Ce-Cio aryl, heteroaryl ¢6 5 dén 12 canh, -C(=O)R», va sau d6, R2 1a Cs-
Ce xycloalkyl, Ci-Cs alkyl, C»-Cs alkenyl, hodc Cs-Cio aryl.

Theo mdt khia canh cu thé, Ry c6 thé 1a xyclopropyl, metyl, etyl, propyl, etenyl,
propenyl hodc phenyl.

Theo mot khia canh cu thé, R ¢6 thé 1a hydro, hydro nang, xyano, halo, nitro,

13
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metyl, etyl, propyl, butyl, xyclopropylmetyl, CF3, -C(=0)-xyclopropyl, -C(=O)-etenyl,

hodc benzoyl.

Theo mot khia canh cu thé, B 13 -NKM hoic heteroaryl ¢6 5 dén 12 canh hoic
heteroxycloalkyl c6 5 dén 12 canh, va sau d6, heteroaryl c6 5 dén 12 canh hodc
heteroxycloalkyl c6 5 dén 12 canh khong dugce thé, hodc duoc thé béng 1, 2, 3 hoac 4
loai hydro nang, halo, xyano, nitro, -NR3R4, C1-Cs alkyl, C1-Ce alkoxy, Ce-Cio aryl, -
C(=0)Rs, -SO2-Rg, va

sau do, C1-Csalkyl, Ci-Cs alkoxy hodc Cs-Cioaryl co thé khong duoc thé, hoic
duoc thé bang 1, 2, 3 hodc 4 loai hydroxy, Ci-Cs alkyl, C1-Cs alkoxy, Cs-Cio aryloxy,
hodc heteroxycloalkyl ¢6 4 dén 12 canh khong dugc thé hoac duoc thé C1-Cs alkyl, Cs-
Co aryl C1-Ce alkyl hodc Ci-Cs alkylcacbonyl, va

mdi R3 va Ry doc 1ap v6i nhau 14 hydro, hydro ndng, -C(=0)-Ra, C1-Cs alkyl
hodc Ce-Cio aryl, va C;-Csalkyl hodc Cs-Cio aryl khong duoc thé hodc dugc thé bang
1, 2, 3 hodc 4 loai halo, hydroxy, C;-C¢alkyl, C1-Cs alkoxy hodc Ce-Cio aryloxy, va sau
d6 Ra 1a hydro, hydro niang, Ci-Ce alkyl hodc C1-Ce haloalkyl; va

Rs 1a -ORy, -NRcR4, C1-Cs alkyl, C2-Cs alkenyl, C»-Cs alkynyl, C3-Cgxycloalkyl,
va sau do, Ci-Csalkyl, C,-Cs alkenyl hodc C»-Ces alkynyl co thé khoéng dugc thé, hodc
duoc thé bang 1, 2, 3 hodc 4 loai mono Ci-Cg alkylamin hogc di Ci-Ce alkylamin, va
sau d6 mdi Ry, R va Rq doc lap 13 hydro, hydro nang, C¢-Cio aryl hodc Ce-Cip aryl Ci-
Cealkyl, va

Re 12 C1-Cs alkyl, C-Co aryl duoc thé hodc khéng dugce thé 1, 2, 3 hodc 4 loai
C1-Cg alkyl, va

mdi K va M ddc 1ap 1a hydro, hydro ning, xyano, halo, nitro, C1-Cs haloalkyl,
C1-Cs alkyl, C1-Cs alkoxy, C3-Cs xycloalkyl, Cs-C1o aryl, Ce-Cio aryl Ci-C¢ alkyl-,
heteroaryl c6 5 dén 12 canh, heteroaryl c6 5 dén 12 canh C;1-Cgalkyl, va sau @6 C;1-Cs
alkyl, C1-Cs alkoxy, C¢-Ciparyl, C3-Cg xycloalkyl hodc heteroaryl c6 5 dén 12 canh ¢
thé duoc thé bang 1, 2, 3 hodc 4 loai xyano, halo, Ci-Cs alkyl, C1-Cghaloalkyl, Ci-Cs
hydroxyalkyl, Ci-Cs alkoxy, Ci-Cs alkylsulfonyl, C¢-Cio arylsulfonyl, -NR7Rs, -
C(=0)Ry, heteroxyclyl c6 5 dén 12 canh, hydroxy, nitro, C¢-Cio aryl, va sau do,
heteroxyclyl ¢6 5 d@én 12 canh hodc Ce-Croaryl ¢6 thé khong dugc thé hodc dugc thé
bang Ci-Cs alkyl, va

14
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Rg1a-ORe, -NRcRy, Cr-Cs alkenyl khong dugce thé hodc duoc thé 1, 2, 3 hodc 4
loai -NReR¢, hodc Cs-Cio aryl, va sau d6, mdi Re va Rr doc 1ap 13 hydro, hydro ning,
Ci-Ce alkyl, C6-Cip aryl, hodac C1-Cs alkyl.

Theo mot khia canh cu thé, B c6 thé 1a heteroaryl c6 5 dén 10 canh hodc
heteroxycloalkyl ¢6 5 dén 10 canh c6 1 loai dén 3 loai nguyén tir khac loai dwge chon
tir nhém bao gdbm N, O va S, va chiing c6 thé duoc thé bang cac phan tir thé néu trén
hoic khéng duoc thé.

Theo mét khia canh cu thé, B ¢6 thé 13 pyrolidin, piperazin, dihydroisoquinolin,
morpholin hoic piperidin, va chiing c6 thé dugc thé bang cac phan tir thé néu trén hoic
khong duogc thé.

Theo mdt khia canh cu thé, hop chit c6 cong thirc héa hoc I ¢6 thé 13 hop chit
c6 cong thirc héa hoc I-1 sau:

Cong thirc héa hoc I-1
OR
T \ D:E\
/N— N F
y <~/ \_/
N —G

trong cong thic nay,

dinh nghia v& K, M va R 1 giéng nhu céng thirc hoa hoc I; va

D 1a CRyo, N, O hoidc S, hodc E 1a CRy1, N, O hoac S, hoac F 1a CRi2, N, O hodc
S, hodc G 12 CRys, N, O hodc S, hodc J 1a CRys, N, O hoac S, nhung N, O va S 1a mot
hodc nhiéu; va

M3di Rio dén Ryq 13 gidng hodc khac nhau, va c6 thé doc lap duoc thé bﬁng 1,2,
3 hodc 4 loai phan tir thé gdm xyano, halo, haloalkyl, nitro, -C(=O)R1, -C(=O)ORy, -
NH-C(=O)R;, Ci-Cyo alkoxy, Ci1-Cio alkyl dugc thé hoic khong duogc thé, C3-Cg
xycloalkyl duoc thé hodc khong duoc thé, amino duoc thé hoic khong duogc thé, Cs-
Cyo aryl dugc thé hodc khong dugc thé, heteroaryl co 5 dén 12 canh duoc thé hodc

khong duoc thé va heteroxycloalkyl ¢6 5 dén 12 canh duoc thé hodc khoéng dugce thé,
va sau d6 Ry ¢6 thé 13 hydro, hydro ning, Ci-Cioalkyl; va
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hai hodc nhidu hon nhém lién k& c6 thé két hop v6i nhau tao thanh vong
hydrocacbon thom dugc thé hoic khong dwogc thé, trong d6 vong hydrocacbon thom
c6 thé tao thanh vong heteroaryl c6 5 dén 10 canh hoic vong Cs-Cio aryl bao gém 0,1,
2 hoac 3 nguyén tit khac loai dugc chon tr N, O va S.

Theo mét khia canh cu thé, hop chét ¢ cong thirc hoéa hoc I ¢co thé 1a hop chét

c6 cong thic hoa hoc I-2 sau:

Cong thtrc hoa hoc I-2

trong cong thirc nay,

dinh nghia véR,D,E,F,GvalJla giéng nhu cong thire hoa hoc I-1; va
n 13 s6 nguyén bang 0, 1 hoic 2; va

L 1a CH,;, NH hoéé 0O; va

/ \ c¢6 thé khong duge thé, hoic dugc thé bang 1, 2, 3 hodc 4 loai
L N—%—

i

hydro n3ng, halo, xyano, nitro, -NR3R4, Ci-Cs alkyl, C;-Cs alkoxy, Ce-Cio aryl, -
C(=O)Rs, -SO2-Rg, va

sau d6, khi phn tir thé 1a 2 loai hodc nhiéu hon, hai hogc nhiéu hon nhém lién
ké c6 thé két hop v6i nhau tao thanh heteroaryl c6 5 dén 20 canh dugc thé hodc khong
duoc thé hoic heteroxycloalkyl c6 5 dén 20 canh dugc thé hodc khong dugc thé bang

sau d6 C;-Cs alkyl, C1-Cs alkoxy hodc Cs-Cioaryl co thé khong duoc thé, hoic
duoc thé bang 1, 2, 3 hodc 4 loai hydroxy, Ci-Cs alkyl, C1-Cs alkoxy, Ce-Cio aryloxy,
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hoic heteroxycloalkyl c6 4 dén 12 canh khong duoc thé hodc dwoc thé C1-Cs alkyl, Cs-
Cioaryl C1-Cs alkyl hodc Ci-Ce alkylcacbonyl, va

mdi R3 va R4 doc 14p 14 hydro, hydro ning, -C(=0)-Ra,, C1-Cs alkyl hodc Cs-Cio
aryl, va C1-Ce alkyl hodc Cs-Croaryl c6 thé khong duoc thé hodc duoc thé bang 1, 2, 3
hodc 4 loai halo, hydroxy, C;-Cs alkyl, C1-Cs alkoxy hodc Cs-Cyp aryloxy, va sau do Ra
13 hydro, hydro nang, C;-Cs alkyl hodac C1-Cg haloalkyl; va

Rs 1a -ORp, -NR(R4, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C8
xycloalkyl, va sau d6, Ci-Cg alkyl, C2-C6 alkenyl hodc C2-C6 alkynyl co thé khong
duoc thé, hoic duoc thé béng 1, 2, 3 hodc 4 loai mono Ci-Cs alkylamin hodc di Ci-Cg
alkylamin, va mdi Ry, Re va Raddc 1ap 13 hydro, hydro ning, Ce-Cio aryl hodc Ce-Cio
aryl C1-Cs alkyl, va

Re 12 C1-Ce alkyl, C6-C10 aryl dugc thé hodc khéng duge thé 1, 2, 3 hoic 4 loai
Ci-Ce alkyl.

Theo mot khia canh cu thé, khi L caa  / \ duoc thé, L 1a CH; hodc

L?%_/N—%—

NH, va trong sé chung, mot loai hodc 2 loai H ¢6 thé duoc thé bang phan tir thé néu

trén.

Theo mdt khia canh cu thé, hop chét c6 cong thirc hoa hoc 1 ¢6 thé 14 hop chét

¢6 cong thirc hda hoc I-3 sau:

Cong thirc hoa hoc I-3

trong cdng thirc nay,
dinh nghia veK, M,R,D,E,FvaGla giéng nhu c6ng thic hoa hoc I-1.

Theo mdt khia canh cu thé, hop chét c6 cong thire héa hoc 1 ¢ thé 13 hop chat

¢6 ¢ong thirc hoa hoc I-4 dudi day
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Cong thire hoa hoc I-4

OR
LP;L/ "C \N\/ N_<\G/li

trong cong thirc nay,

dinh nghia veL,n,R,D,E,FvaGla giéng nhu cong thitc hoéa hoc 1-2.

Theo mdt khia canh, cac hop chat c6 cong thirc hoa hoc I theo sang ché c6 thé
12 mét hodic nhiéu hop chét duoc chon tir nhém bao gbm cac hop chét 1) dén 161) sau,
nhung khong giéi han & do.

1) 5-(Benzylmetylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

2) 5-(Benzylxyclopropylamino)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

3)  4-{[(3-Hydroxy-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-5-yl)metyl
amino|metyl }benzonitril;

4) 5-[(4-Flobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol
-3-ol;

5) 5-[(2,4-Diflobenzyl)metylamino]-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-in
dazol-3-o0l;

6) 5-[(2-Clobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol
-3-ol;

7) 5-[(3-Clobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol
-3-ol;

8) 5-[Metyl-(4-triflometylbenzyl)amino]-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

9) 5-[Metyl-(3-metylbenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-

indazol-3-ol;
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10)  5-[Metyl-(3-triflometylbenzyl)-amino]-2-pyridin-2-yl-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

11)  5-[Metyl-(2-triflometylbenzyl)-amino]-2-pyridin-2-yl1-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

12) 5-[(4-Metansulfonylbenzyl)metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetra
hydro-2H-indazol-3-0l;

13)  5-[(3-Metoxybenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-

indazol-3-ol;

14) 5-Piperidin-1-yl-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

15) 5-Morpholino-4-yl-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

16) 5-(4-Metylpiperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

17)  5-(4-(2-(2-Hydroxymetoxy)etyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

18)  5-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

19) 5-[(4-Clobenzyl)metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

20) 5-(Benzyletylamino)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

21)  5-(Benzylpropylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

22) 5-(Benzylbutylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

23) 5-[Metyl(3-metylsulfonylbenzyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro
-2H-indazol-3-ol;

24)  5-[Metyl-(4-metylbenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

25) 3-{[(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-yl)metyl

amino]metyl } benzonitril;
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26) 5-[(2-Metoxybenzyl)-metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

27) 5-[(3-Flobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

28)  5-[(4-Metoxybenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

29)  5-[Metyl-(2-metylbenzyl)amino]-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

30) 5-[(2,4-Diclobenzyl)metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

31)  5-[(3,4-Diclobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-o0l;

32) 5-(3,4-Diflophenylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

33) 5-[Metyl(5,6,7,8-tetrahydroquinolin-8-yl)amino]-2-(pyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol,;

34) 5-(((3-(Hydroxymetyl)-5-(4-metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-
ylmetyl)(metyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

35) 5-{[(3-(Hydroxymetyl)-5-(4-metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-
yl)metyllmetylamino}-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

36) 5-{Metyl[3-metyl-5-(4-metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-
yl]metylamino}-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

37) 5-{Metyl[5-(4-metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-yl|metyl
amino }-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

38) Xyclopropyl[4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2-indazol-5-
yl)piperazin-1-ylJmetanon;

39) 5-(Benzylmetylamino)-2-(5-triflometylpyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

40) 5-(Benzylmetylamino)-2-(5-clopyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
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3-ol;

41)  5-(Benzylmetylamino)-2-(6-(triflometyl)pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

42) 5-(Benzylmetylamino)-2-(6-metylpyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

43) 5-(Benzylmetylamino)-2-(3-flopyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

44) 6-(5-(Benzylmetylamino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-2-
yl)nicotinonitril;

45) 5-(Benzylmetylamino)-2-(6-metyl-4-triflometylpyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-o0l;

46) 5-(Benzylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

47) 2-(Pyridin-2-yl1)-5-[(pyridin-2-ylmetyl)amino]-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

48) 5-[Metyl(pyridin-2-ylmetyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

49)  5-[Metyl(pyridin-4-ylmetyl)amino]-2-(5-triflometylpyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-o0l;

50) 2-(5-Clopyridin-2-yl)-5-[metyl(pyridin-4-ylmetyl)amino]-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

51) 5-[Metyl(pyridin-4-ylmetyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

52) 2-(4-Bromophenyl)-5-[metyl(pyridin-4-ylmetyl)amino]-4,5,6,7,-tetrahydro-
2H-indazol-3-ol;

53) 5-(Benzylmetylamino)-2-(thieno[3,2-c]pyridin-4-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-o0l;

54) 2-(6-Aminopyridin-2-yl)-5-(benzylmetylamino)-4,5,6,7-tetrahydro-2H-

indazol-3-ol;
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55) 5-Phenylamino-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

56) 5-[(2,5-Dimetylphenyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

57) 5-[(4-Nitrophenyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

58) 5-[(4-Metoxyphenyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-o0l;

59) 5-(Phenylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

60)  2-(Pyridin-2-yl)-5-(quinolin-3-ylamino)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

61) 5-[Metyl(naphtalen-2-ylmetyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

62) 5-[(Isoquinolin-3-ylmetyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

63)  5-[Metyl(quinolin-6-ylmetyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

64)  5-[(Isoquinolin-3-ylmetyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

65) 5-[Metyl(pyridin-2-ylmetyl)amino]-2-phenyl-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

66) 5-[Etyl(pyridin-4-ylmetyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

67) 5-[(3-Dimetylaminobenzyl)amino]-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

68) 5-[(4-Dimetylaminobenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-2-ol;

69) 5-[(3-Dimetylaminobenzyl)metylamino)]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

22



53434 23/131

70) 5-[(4-Dimetylamino)benzylmetylamino]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

71) 5-[(2-Dimetylamino)benzylmetylamino]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

72) 5-(Benzylmetylamino)-2-phenyl-4,5,6,7-tetrahydro-2H-indazol-3-ol;

73) axit 4-[(5-Benzylmetylamino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-2-
yl]benzoic;

74)  5-(Benzylmetylamino)-2-(4-bromophenyl)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

75) 5-(Benzylmetylamino)-2-(2-clophenyl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

76) 5-(Benzylmetylamino)-2-(2-metoxyphenyl)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

77) 2-(2-Clophenyl)-5-[(3-dimetylaminobenzyl)metylamino]-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

78) axit  4-(((3-Hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)bezoic;

79) 4-(((3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)benzamit;

80) 4-(((3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)-N-metylbenzamit;

&1) 4-(((3-Hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)-N,N-dimetylbenzamit;

82) 5-(4-Metylpiperazin-1-yl)-2-(5-(triflometyl)pyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

83) 2-(6-Clopyridin-2-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

84) 2-(6-Metyl-4-(triflometyl)pyridin-2-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;
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85) 5-(4-Metylpiperazin-1-yl)-2-(thieno[3,2-c]pyridin-4-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

86) 2-(3-Flopyridin-2-y1)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

87) 2-(Pyridin-2-yl)-5-(4-(pyridin-2-ylmetyl)piperazin-1-yl1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

88) 5-((4-Metoxybenzyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

89) 1-(4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)but-2-en-1-on;

90) 2-(Pyridin-2-yl)-5-(4-(quinolin-6-ylmetyl)piperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

91) 5-(4-Etylpiperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

92) 5-(Phenylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

93) 5-(Penetylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

94) 2-(4-Clophenyl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-indazol-
3-0l;

95) 5-(4-Metylpiperazin-1-yl)-2-(4-(triflometyl)phenyl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

96) 2-(Pyridin-2-yl)-5-(pyrolidin-1-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

97) 1-(4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)prop-2-en-1-on;

98) (E)-4-(dimetylamino)-1-(4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-5-yl)piperazin-1-yl)but-2-en-1-on;

99)  (E)-4-(dimetylamino)-N-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-5-y1)-N-metylbut-2-enamit;

100) 5-(4-Propylpiperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-
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3-ol;

101) 2-(4-Bromophenyl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

102) 2-(4-Flophenyl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

103) 4-(3-Hydroxy-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-indazol-2-
yl)benzonitril;

104) 5-(4-Penetylpiperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

105) 5-(4-Benzylpiperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetranydro-2H-
indazol-3-ol;

106) 5-(4-(Xyclohexylmetyl)piperazin-1-y1)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

107) 5-(4-(3-Phenylpropyl)piperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

108) 5-(4-Metylpiperazin-1-yl)-2-(pyrimidin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

109) 5-(Piperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

110)  5-(4-(Metylsulfonyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

111)  5-(4-(Phenylsulfonyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

112) 2-(Pyridin-2-yl)-5-(4-tosylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

113) 4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-yl)-N-
phenylpiperazin-1-carboxamit;

114) Benzyl 4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-carboxylat;
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115) 2-(1-Metyl-1H-pyrrol-2-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

116) 5-(4-Metylpiperazin-1-yl)-2-(thiazol-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

117) 5-(4-Metylpiperazin-1-yl)-2-(oxazol-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

118) 2-(1-Metyl-1H-pyrazol-5-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-0l;

119) 2-(1-Metyl-1H-imidazol-5-yl1)-5-(4-metylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

120) 2-(1-Metyl-1H-imidazol-5-y1)-5-(4-metylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

121) 5-(Benzyl(metyl)amino)-2-(pyrimidin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

122)  5-(Benzyl(metyl)amino)-2-(1-metyl-1H-pyrrol-2-yl1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

123) 5-(Benzyl(metyl)amino)-2-(1-metyl-1H-pyrazol-5-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

124) 5-(Benzyl(metyl)amino)-2-(1-metyl-1H-imidazol-5-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

125) 5-(Benzyl(metyl)amino)-2-(oxazol-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

126) 2-(Pyridin-2-y1)-5-(4-(p-tolyl)piperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-o0l;

127) 5-(4-(4-Hydroxyphenyl)piperazin-1-yl)-2-(pyridin-2-yl1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

128) 5-(4-(3,4-Diflophenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

129) 5-(4-(4-Metoxyphenyl)piperazin-1-y1)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-
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2H-indazol-3-0l;

130) 1-(4-(4-(3-Hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)phenyl)etan-1-on;

131)  5-(4-(4-(Metylsulfonyl)phenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

132) 5-(4-(4-Phenoxyphenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

133) 5-(4-(Piperidin-4-ylmetyl)piperazin-1-yl)-2-(pyridin-2-yl1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol,

134) 5-(4-((1-Metylpiperidin-4-yl)metyl)piperazin-1-yl)-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol;

135) 5-(4-((1-Benzylpiperidin-4-yl)metyl)piperazin-1-yl)-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol;

136) 1-(4-((4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)metyl)piperidin-1 -yl)etan- 1-on;

137) N-(3-Hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)benzamit;

138) N-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-yl)-2-
phenylaxetamit;

139) 1-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-y1)-3-
phenylure;

140) 1-Benzyl-3-(3-hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)ure;

141) N-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)benzensulfonamit;

142) N-(3-hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-y1)-4-
metyl benzensulfonamit;

143) Benzyl (3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)carbamat;
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144) 2-(5-Flo-4-morpholinopyrimidin-2-yl)-5-(4-metylpiperazin-1-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

145) N-benzyl-3-metoxy-N-metyl-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-5-amin;

146) N-benzyl-3-(xyclopropylmetoxy)-N-metyl-2-(pyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-5-amin;

147) 5-(Benzyl(metyl)amino)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-
yl xyclopropan carboxylat;

148) 5-(Benzyl(metyl)amino)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-
yl acrylat;

149) 5-(Benzyl(metyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-
yl benzoat;

150) axit 2-(5-(Benzyl(metyl)amino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-
2-yl)pyrimidin-5-carboxylic;

151)  Metyl  2-(5-(benzyl(metyl)amino)-3-hydroxy-4,5,6,7-tetrahydro-2H-
indazol-2-yl)nicotinat;

152) N-(6-(5-(benzyl(metyl)amino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-
2-yDpyridin-2-yl)axetamit;

153) 5-(Benzyl(metyl)amino)-2-(4,6-dimetoxy-1,3,5-triazin-2-yl1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

154) 5-(4-Metylpiperazin-1-yl)-2-(pyrimidin-4-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

155) 2-(5-Clopyridazin-3-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

156) 2-(Pyridin-2-yl)-5-(4-(pyrimidin-2-yl)piperazin-1-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

157) 5-(Benzyl(metyl)amino)-2-(5-nitropyrimidin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

158) 5-((4-Hydroxybenzyl)(metyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-

28



53434 20/131

2H-indazol-3-ol;

159) 5-(Metyl(4-nitrobenzyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-

indazol-3-ol;

160) 5-(3-(Etyl(metyl)amino)pyrolidin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol; va

161) 2,2,2-Triflo-N-(1-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-5-yl)pyrolidin-3-yl)axetamit.

Trur khi ¢6 quy dinh khac, cac cong thire héa hoc hodc tén néu trong phan mo ta
va yéu cau bao ho dé cap dén tautome va tit ca cac chat ddng phén 1ap thé, quang hoc

r
A

va hinh hoc (vi du, chit ddng phan dbi anh, chit dong phan khong dbi quang, chét
ddng phan E/Z, v.v.) va céc raxemat cia chiing, ciing nhu hdn hop cta cic chit ddng
phan dbi anh riéng theo cac ty 1& khac nhau, hdn hop cia cac chat déng phan khong
d6i quang, hodc hdn hop ciia dang bt ky néu trén trong d6 cac chat ddng phan va céc
chét ddng phan ddi anh tdn tai, va mudi duge dung ctia ching va solvat ctia chiing nhu
hydrat bao gém vi du, solvat va hydrat cia cac hop chét tu do, hodc solvat va hydrat

ctia cac muoi cua hop chat tuong rng.

Theo mdt phuong 4n, hop chét theo sang ché c6 thé c6 mat & dang mudi dugc
dung. Mubi c6 nghia 12 mubi dwuoc st dung phd bién trong linh vuc y té ma sang ché
dé cap dén, va mudi cdng axit tao ra boi axit tu do duge dung la hitu ich. Thuat ngit
theo sang ché, “mudi duoc dung” dé cap dén mudi cong hitu co hoic v6 co bat ky ctia
hop chit trong d6 céac tac dung phu gy ra bsi mudi ndy khong lam gidm di hiéu qua
¢6 loi ctia hop chét theo sang ché, ¢ ndng d6 c6 tac dung hiru hidéu ma twong d6i khong
ddc va vo hai dbi voi bénh nhén,

Mubi cong axit dwoc didu ché bang phuong phap phd bién, vi du, bang cich
hoa tan hop chit trong lwong du dung dich nudc axit va két tha mudi nay sir dung
dung mdi hitu co cod thé trdn 14n voi nude, vi du, metanol, etanol, axeton hodc
axetonitril. Luwong mol béng nhau cua hop chit va axit hoic ruou (vi dy, glycol
monoetylete) trong nuée c6 thé dwoc gia nhiét, va sau d6 hdn hop c6 thé duoc cho bay

hoi dé 1am khé né, hodc muoi két tua cé thé dugc loc hut.

Sau d6, vé axit ty do, axit hitu co va axit vo co ¢6 thé dugce st dung, va vé axit
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vd co, axit clohydric, axit phosphoric, axit sulfuric, axit nitric, axit tartaric, va dang
tuong tuw cé thé duoc st dung, va vé axit hitu co, axit metansulfonic, axit p-
toluensulfonic, axit axetic, axit trifloaxetic, axit maleic, axit suxinic, axit oxalic, axit
benzoic, axit tartaric, axit fumaric, axit mandelic, axit propionic, axit xitric, axit lactic,
axit glycolic, axit gluconic, axit galacturonic, axit glutamic, axit glutaric, axit
glucuronic, axit aspartic, axit ascorbic, axit cacbonic, axit vanillic, axit hydriodic, va

dang twong ty c6 thé duoc st dung, nhung khong giéi han & dé.

Ngoai ra, bf?tng cach str dung bazo, mubi kim loai duoc dung c6 thé duoc tao ra.
Mubi kim loai kiém hodc mudi kim loai kidm thé dwoc thu, vi du, bang cich hoa tan
hop chét trong luong du dung dich kim loai kiém hydroxit hozc kim loai kiém thd
hydroxit, loc mudi hop chat khong hoa tan va sau d6 cho bay hoi va lam khd phan dich
loc. Sau d6, v& mudi kim loai, thich hop dugc dung 1a diéu ché cac mudi natri, kali
hodc canxi, nhung khong giéi han & d6. Ngoai ra, mudi bac tuong ing cb thé thu duoc
bang cach cho mudi kim loai kiém hodc mudi kim loai kiém thd phan tng véi mudi

bac thich hop (vi dy, bac nitrat).

Muéi duge dung ctia hop chét theo sang ché, trir khi ¢6 quy dinh khéc, bao gdm
cac mudi ¢6 cac nhém axit hodc bazo ma c¢6 thé c6 mit trong céc hop chit dwgc mb ta
trong cong thirc héa hoc I trén day. Vi du, vé& mubi duoc dung, cac mubi natri, canxi va
kali c6 nhém hydroxy cé thé duoc bao gém, va mudi duge dung khic c6 nhém amino
bao gdm cac mudi hydrobromua, sulfat, hydro sulfat, phosphat, hydro phosphat,
dihydro phosphat, axetat, suxinat, xitrat, tartrat, lactat, mandelat, metansulfonat
(metylat) va p-toluensulfonat (tosylat), va dang twong tu, va no co thé duoc didu ché

bang cac phuong phap didu ché mudi d4 biét trong linh vuc k¥ thuat nay.

V& mubi cua hop chit duge md ta trong cong thirc héa hoc I trén day theo sang
ché, mudi duoc dung bat ky, ma la mudi coa hop chat dugc mo ta trong cong thirc hoa
hoc I trén day c6 hoat tinh dwoc 1y ngang bang véi hop chat duoc md ta trong bang 1,
¢6 thé duogc str dung ma khong giéi han.

Ngoai ra, hop chét theo sang ché ciing c6 thé & dang chat ddng phén lap thé cta
n6. Chat ddng phan Iap thé bao gdm tt ca cac chat ddng phan lap thé nhu chit dong
phan d6i anh va céc chit dong phan khong d6i quang. Hop chét c6 thé 13 dang tinh

khiét vé& ddng phan 1ap thé hodc hdn hop cia mot hodc nhiéu chat ddng phan 1ap thé, vi
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du, hdn hop raxemic. Viéc tach cac chét déng phéan lap thé riéng co thé dugc thuc hién
bang mét trong s cic phwong phap phd bién da biét trong linh vuc k§ thuat nay. Mot
s6 vi du v& hop chit theo sang ché c6 thé c6 tac dung trc ché dang ké sirc ép oxy héa
cua chit ddng phén lap thé riéng. Trong trudng hop ndy, bang cach sir dung chét dong
phan 1ap thé riéng, lidu luong c6 thé giam xubng. Do d6, chat ddng phan lap thé riéng
c6 tac dung trc ché dang ké sirc ép oxy hoa, vi du, chit ddng phan ddi anh hoic chit
ddng phan khong d6i quang c6 thé duoc tach, do d6 diéu tri hiru hidu cic bénh lién

quan dén strc €p oxy hoa.

Hop chét theo sang ché c6 thé 13 & dang solvat ctia né. “Solvat” ¢6 nghia 1a hon
hop hoic t6 hop ctia mot hodc nhiéu phan tir chét tan, nghia 13, hop chit ¢6 cong thirc
héa hoc I hodc mudi duoc dung cua nd, va mot hodc nhiéu phéan t dung mdi. Solvat
c6 thé 13, vi dy, hdn hop hoac to hop tao ra béi cac phan to dung modi khac nhau nhu

nudc, metanol, etanol, isopropanol hodc axetat, hoac dang tuong tu.

Solvat trong d6 nudc 1a phan tr dung moi dugce goi 1a hydrat. Hydrat bao gdm
hop phén chira luong nuée theo hé sb ty lwong ciing nhu hop phan chia lwong nude

thay doi.
Hop chét theo sang ché ciing c6 thé & dang tautome cua né.

Thuat nglr “tautome” hoac “dang tautome” c6 nghia la chéat ddng phan di cdu
khac nhau c6 ning luong khac nhau ma khong thé chuyén dbi 14n nhau qua hang rao
ning luong thip. Mot sé vi du khong gi6i han vé proton tautome (con goi 1a protic
tautome) bao gdm chuyén ddi 13n nhau bang cach chuyén proton, nhu ddng phéan hoa
keto-enol va imin-enamin. Tautome hoa tri bao gdm chuyén ddi 13n nhau bang cach tai

t0 chirc mot sO electron lién két.
Hop chat theo sang ché ciing c6 thé & dang bién the dong vi cta nd.

Thuat ngit “bién thé dong vi” c6 nghia 1a hop chat trong d6 it nhit mot nguyén
tir ¢6 cung sb luong nguyén tr d6i véi hop chét bét ky, nhung duoc thé bang nguyén
tir khac c6 khéi luong nguyén tir khac véi khéi luong nguyén tir ma binh thudng hoic

thong thudng xuat hién trong tw nhién.

Solvat, chat ddng phan lap thé, tautome va bién thé ddng vi ctia hop chit co

cong thirc hoa hoc I trén day c6 thé dugc didu ché tir hop chét sir dung phwrong phap da
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biét trong linh vuc k¥ thuét nay.

Trong phwong phép diu ché theo sang ché, vé chét phan tng dugc si dung
trong cac cong thirc phan tng trén day, cac hop chat kha dung thuong mai c6 thé duoc
mua va duoc sit dung nhu théng thuong, hodc ching ¢ thé dugc tdng hop bang cach
thuc hién mdt hoac nhiéu phan ung da biét trong linh vuc k¥ thuit nay nhu thong
thudng hodc béng cach bién dbi chiing mét cach thich hgp va duoc s dung. Vi dy,
ching c6 thé duoc tdng hop biang cach thuc hién méot hogc nhiéu phan Gng theo loat c6
tinh dén su c6 mat, loai va/hodc vi tri ctia nhém chitc va/hodc nguyén t6 khac loai d&

phan tng c6 trong cu triac khung, nhung khéng giéi han & do.

Theo mdt phuong 4n, cac hop chét cta cac vi du tdng hop theo sang ché c6 tac
dung e ché san sinh ROS dén 30%, 50%, 70% hodc nhidu hon so v6i nhém d6i ching
bang cach xir Iy ROS tao ra bdi PMA trong cac t& bao HL-60 (t& bao bach cau ngudi),
va con c6 kha ning trc ché phy thudc vao ndng d6, va do dé, cac hop chét theo sang
ché c6 thé dugc sir dung dé ngin ngira hodc diéu tri cac bénh lién quan dén stc ép oxy

hoa.

D3 c6 thong bio rang nguyén bao soi lién quan dén ung thu (CAF) dugc tao ra
hodc sy xo hda cdc mo6 khac nhau dugc cam ting, khi nguyén bao soi dugc biét hoa
thanh nguyén bao soi co. Do xir Iy cic hop chét cua cac vi du tong hop theo sang ché
vao té bao HFF-1 (nguyén bao s¢i bao quy dau nguoi) trong d6 xo hoa duge cam ting
boi xit Iy TGF-B1, tic dung &rc ché sy bidu hién aSMA, chi bao vé xo hoa, duge thé
hién. Do d6, cac hop chét theo sang ché c6 thé duoc st dung dé ngan ngua hodc diéu
tri cac bénh lién quan dén xo hoa, va co thé dwoc str dung dé diéu tri ung thu qua viéc
didu hoa nguyén bao soi lién quan dén ung thu, cac chi bao quan trong vé twong tac
cua vi mdi truong u.

Khi mitc ROS gia ting trong té bio than kinh, sw oxy hoa lipit dugc cdm Gng,
va su kién nay duoc biét 13 yéu té quan trong trong su chét cua té bao than kinh. Khi
MPP+ (1-metyl-4-phenylptridini) cam Gng ROS va cac hop chat cta cac vi du tong
hop duge xit Iy dén t& bao N27 (té bao than kinh gay tiét dopamin & chudt céng) mot
cach ddng thoi, tac dung te ché hitu hiéu sw san sinh ROS dugc thé hién. Do d6, céc
hop chiét theo sdng ché co6 thé duge sir dung dé ngan ngira hodc diéu tri cic bénh lién

quan dén su chét cia t€ bao than kinh do strc ép oxy hoa.
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Sy san sinh chét nén ngoai bao nhu colagen typ I, va dang twong tu béi CTGT
tlr nguyén bao soi seo 16i 1a mét trong s6 cac nguyén nhan chinh giy bénh xo héa da.
Khi xo héa dugc cam tng bing cach xir Iy cac hop chét cua cac vi du tong hop va sau
d6 xtt Iy TGF-B1 dén té bao KEL-FIB (nguyén bao soi seo 16i), mirc biéu hién cia gen
CTGF va gen colagen typ I dugc we ché hitu hidu. Do d6, cic hop chét theo séang ché

c6 thé duoc st dung dé ngdn ngra hodc diéu tri bénh seo 16i & da.
Dugc phdm va Gng dung y té

Hop chat theo sang ché, chat dong phén quang hoc cua n6, chit dong phan l4p
thé ciia nd, solvat cta nd, bién thé dong vi clia nd, tautome cua né hodc muoi dugc
dung ctia n6 ¢6 thé 13 thich hop d€ ngédn ngtra, cai thién hoac dicu tri cac bénh gy ra

do strc ép oxy hoéa, do cac ddc trung sinh hoc ctia chung.

Dugc phim theo sang ché c6 thé 1a dé diéu tri cac bénh lién quan dén stc ép
oxy hoa. Céc bénh nay c6 thé 14 ung thu, bénh viém, bénh xo hoéa, bénh thodi héa than
kinh, bénh than kinh, bénh gan, bénh vé da, ri loan ty thé, 130 héa, ching nghién rugu
man tinh, roi loan chitc nang té bao géc, khap khiéng, hoi ching chuyén hoéa, hoi
chirng Down, v sinh, san sinh qua muc lipit peroxit trong md, bénh lién quan dén co,

tich tu lipit peroxit trong mang t€ bao, mét moi man tinh hoic bénh vong mac.

Bénh ung thu ¢6 thé duge chon tir nhém bao gém ung thu gan, caxindm té bao
gan, bénh 4c tinh da day-rudt, ung thu da day, u mang ndo noi so lién quan dén u xo
than kinh, ung thu tuy, bénh bach cu, bénh ting sinh tiry/loan san tity, sacom bi xo,
ung thu v, ung thu phdi, ung thu tuyén giap, ung thu dai-truc trang, ung thu tuyén
tién liét, ung thu va, ung thu buéng tring, u ndo, ung thu dau va cb, u nguyén bao than
kinh dém, va dang twong tu. Ngoai ra, ung thw c6 thé 1 ung thu thi phat di cin vao co

quan khéc tlr cac loai ung thu khac nhau.

Hoi chitng chuyén héa c6 thé 1a bénh béo phi, bénh dai thao dudng, cao huyét
ap, chung tang lipit huyét, bénh xo vita dong mach, bénh mach ngoai vi, thiéu mau cuc
b@-truyén dich, nhdi méu co tim hoic dot quy, hoic dang twong tu.

Bénh viém c6 thé 1a thip khép kém theo viém, viém xuong khép, viém phdi,
viém gan, bénh viém dai-tryc trang, viém rudt-duong ti€u hoéa, viém ciu than, viém da
day, viém mach, viém tuy, viém phic mac, viém phé quan, viém co tim, viém ndo,
viém trong tdn thuong sau thiéu mau cuc bo-tai tudi mau, viém do thai loai mién dich
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sau cdy ghép md va co quan, cac ching viém xuét hién trén da nhu vét bong, viém da
tiép xtic di ing, va dang twong tu, viém do rbi loan nhiéu co quan, viém do dai thao
duong bao gdm bénh than kinh do dai thao duong, viém nhidm giy ra do nhiém virut
hodc nhidm khuén, hoic bénh tv mién nhu bénh co dia, luput, bénh vay nén, xo vita

dong mach, va dang tuong tu.

Bénh xo héa c6 thé 12 xo héa gan hoic xo gan do bénh chuyén héa, xo hoa
hodc xo gan do NAFLD, xo hoa hoac xo gan do NASH, xo héa gan hodc xo gan do
rwou, xo héa gan hoic xo gan do thudc, xo héa gan hoic xo gan do tic nhan lay
nhiém, xo héa gan hodc xo gan do nhiém ky sinh tring, xo héa gan hodc xo gan do
nhiém khuin, xo hoa gan hodc xo gan do nhiém virut, xo héa gan hoic xo gan do
nhiém HBV, xo héa gan hodc xo gan do nhiém HCV, xo héa gan hodc xo gan do
nhiém HIV, xo héa gan hoic xo gan do nhiém kép HCV va HIV, xo hoa gan hoic xo
gan do xa tri hodc hoa tri, xo héa duong mat, xo hdéa gan hoac xo gan gay ra do bénh &
mét man tinh bat ky, xo hoa duong ti€u hoa c6 can bénh hoc bat ky, xo hoa do bénh
Crohn, xo héa do viém loét dai trang, xo héa rudt non, xo hoa dai trang, xo héa da day,
x0 hoa phéi, x0 héa da, xo hoa biéu bi, xo hdéa néi mo, xo hoa da gdy ra do xo cling
bi/xo climg toan than, bénh phdi tic nghén man tinh (COPD), bénh hen, khi thiing,
phéi ctia ngudi hit thude, bénh lao, xo héa phdi, xo héa phdi v6 cin (IPF) tiép theo 13
x0 hoéa phéi, x0 hoéa, xo hoa thin, xo hoa toan than do than, xo hda co, xo héa md
mém, xo hoa tuy, xo hda khép, xo hoa gan, xo hda sun, xo hda tuy, xo hoa tu cung, xo
hoa hé than kinh, xo héa tinh hoan, xo héa buéng tring, xo hoéa thuong than, xo hoa
ddng mach, xo hoa tinh mach, xo hda mét, xo héa ndi mac-co tim, xo hoéa trung thét,
x0 hoéa tiy, xo hda sau phiic mac, xo hoa khdi tién trién ma 13 bién chimg cua bénh bui
phdi, xo hoa ting sinh, xo héa tan sinh, xo héa ngoai vi do cay ghép, bénh bui amiang,

x0 héa khdp, hoac viém dinh bao khép vai.

Bénh thoai hoa than kinh c6 thé 13 bénh Alzheimer (bao gdm bénh Alzheimer
nhe hodc giai doan diu, bénh Alzheimer nhe dén trung binh, bénh Alzheimer trung
binh hoac trung gian, bénh Alzheimer trung binh dén nang, bénh Alzheimer ning trung
binh, bénh Alzheimer ndng, va bénh Alzheimer véi thé Lewy), bénh Parkinson (bao
gdm bénh Parkinson duoc cam tmg héa hoc bdi phoi nhiém tic nhan moi trudng nhu
thubc diét sinh vat gy hai, thudc trir su hodc thubc diét co va/hoic kim loai nhu

mangan, nhdm, cadimi, déng hodc kém, bénh Parkinson lién quan dén gen SNCA,
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bénh Parkinson ngiu nhién hoic vo cin, hoic bénh Parkinson hoic bénh Parkinson
lién quan dén LRRK?2), bénh Parkinson trdi trén nhidm sic thé thuong, bénh thé Lewy
lan toa (DLBD) (con goi 1 sa st tri tué véi thé Lewy (DLB)), mat didu hoa tur tri don
thuén, chirng khoé nudt thé Lewy, LBD ngau nhién, LBD di truyén (vi du, dot bién gen
alpha-synuclein, PARK3 va PARK4), teo da hé théng (bao gom teo trdm cau tiéu nio,
thoai héa thé van-liém den, hoi ching Shy-Drager (MSA)), phirc hop bénh Alzheimer
va bénh Parkinson va/hodc MSA, bénh Huntington, bénh synuclein, 16i loan hoic tinh
trang bénh ly dugc dac trung bdi su c6 mat cua thé Lewy, bénh xo cung rai ric, xo
cing bén teo co (ALS), sa sut tri tu¢ (bao gém sa sut tri tué nao mach, sa sut tri tué thé
Lewy, sa st tri tué Parkinson, va sa st tri tu€ tran-thai duong), loan than (bao gdm lo
4u gay ra do bénh thoai héa than kinh hoic lién quan dén liéu phap dopamin, vi du,
loan than Parkinson, loan thin Alzheimer, loan thén sa sat tri tué thé Lewy (khong gigi
han & d9), rbi loan vén dong (bao gém lo 4u gdy ra do bénh thoai hoa than kinh hoic
lién quan dén liéu phap dopamin), lo 4u (bao gdm lo 4u gy ra do bénh thoai héa than
kinh hoic lién quan dén liéu phap dopamin), tinh trang bénh 1y lién quan dén lidu phép
dopamin (bao gém loan trwong luc co, gidt co hodc run), bénh synuclein, bénh lién
quan dén biéu hién bat thuong cua o-synuclein, bénh ndo thiéu mau cuc bd, bénh
Creutzfeldt-Jakob, bénh Machado-Joseph, hodc mat diéu hoa tay séng-tiéu nao, hoac
bénh Pick.

Bénh gan c6 thé 1a bénh gan chuyén hoa, bénh gan nhiém m& khong do rugu
(NAFLD), viém gan nhiém m& khong do rugu (NASH), bénh gan do thudc, bénh gan
do ruou, bénh gan do tac nhan lay nhi®m, bénh viém gan, bénh gan qua trung gian rbi

loan hé mién dich hodc rdi loan lipit mau.

Bénh vé da c6 thé 13 bénh sco 16i, bénh vay nén hodc bach sin niém, va bénh
vOng mac co thé 13 xo hoéa vong mac, thoai héa hoang diém, bénh véng mac do dai
thao dudng, thoai hoa hoang diém do dai thao dudng, bénh vong mac & tré dé non, t6n
thuong vong mac do thiéu mau cuc bo-tai tudi mau, bénh vong mac sac td, bénh duc

nhan mit hoic bénh tang nhan ap tan sinh mach.

R&i loan ty thé c6 thé 13 r6i loan ty thé di truyén, bénh Alpers, hdi chiing Barth,
liét co ngoai nhin tién trién man tinh (CPEO), suy gidm axyl-CoA mach dai
dehydrogenaza (LCAD), hdi chung melas, bénh than kinh thi giac di truyén Leber
(LHON), bénh Leigh, hdi ching giéng Leigh, bénh Luft, hoi ching Pearson, bénh than
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kinh, mat didu hoa va bénh vdng mac sic t6 (NARP), Suy giam Co-Q10, hdi chimng
MERRF (MERRF), hoi chiing suy kiét ADN ty thé (MDS), bénh co tim gy chét & tré
nho (LIC), bénh ty thé than kinh da day-rudt nio-co, thiéu hut oxy hoa beta, mat didu
hoa Friedreich (mt diéu hoa Friedreich FA), hdi chiing Kearns-Sayre (KSS), hodc

nhiém toan axit lactic.

Bénh thén kinh c6 thé 1a r6i loan ludéng cuc, 161 loan phat trién, rbi loan tu ky,
hdi chirng Asperger, r6i loan Rett, r6i loan thi luc, bénh than kinh thi gic, rdi loan
tang dong-giam chu ¥ (ADHD), bénh dong kinh, ri loan khi sic, hoi chimg Tourette
hozc bénh tdm than phan liét, hodc dang twong tu. Bénh lién quan dén co c6 thé 1a
bénh co, loan dudng co, bénh co tim, bénh nio co, hoac teo co do tiy séng, hodc dang

tuong tu.

Khia canh khac cua sdng ché dé xuat dugc pham bao gom liéu hitu hiéu diéu tri
ctua hop chat ¢6 cong thirc hoa hoc I duge xac dinh trén day, hodc muodi dugc dung

hoic solvat hodc chit ddng phén 1ap thé ctia n6 va chit mang dugc dung.

Trong duoc phém theo sang ché, hop chat, hoic mudi dugc dung hoic solvat

hozc chit ddng phan lap thé cua no 13 giéng nhu dwoc md ta trén day.

Trong dugc phdm theo sang ché, “chit mang duoc dung” 13 chat, thuong 13 chat
tro, duoc st dung két hop véi hoat chit dé hd tro viéc dung hoat chat. Chét mang bao
gdm t4 duoc, chit phu gia hodc chét pha lodng duoc dung phd bién. Chat mang 6 thé
bao gém mét hodc nhidu dugc chon tir vi du, chit don, chét lién két, chat gay ré, chét
dém, chit bao quan, chét chéng oxy hoéa, chét gay truot, chit diéu vi, chat lam dic,
chét tao mau, chit nhii hoa, chét tao huyén phu, chét n dinh, chét diéu chinh dd pH va

chat dang trwong.

V& chét pha lodng, dudng, tinh bdt, xenluloza vi tinh thé, lactoza (lactoza
hydrat), glucoza, di-manitol, alginat, mudi kim loai kiém thd, dat sét, polyetylen
glycol, canxi hydro phosphat khan hoic hdn hop ctia chiing, hodc dang twong tw ¢ thé
duoc st dung; va vé chét lién két, tinh bot, xenluloza vi tinh thé, silic oxit c6 d6 phan
tdn cao, manitol, di-manitol, fructoza, lactoza hydrat, polyetylen glycol, polyvinyl
pyrolidon (povidon), copolyme polyvinyl pyrolidon (copovidon), hypromelloza,
hydroxypropyl xenluloza, gébm tw nhién, gdm tong hop, gelatin hodc hdén hop cua

ching, hoic dang twong tu c6 thé duoc sir dung.
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V& chit gy rd, tinh bot hodc tinh bot cai bién nhu tinh bdt natri v6i axit
glyconic, tinh bgt ngd, tinh bot khoai tay, tinh bot duge tién gelatin hoa, hodc dang
twong tu; d4t sét nhu bentonit, montmorilonit hoic veegum, hoic dang twong tu;
xenluloza nhu xenluloza vi tinh thé, hydroxypropyl xenluloza hodc carboxylmetyl
xenluloza, hodc dang twong tu; algin nhu natri alginat hoac alginat, hodc dang tuong
tu; xenluloza lién két ngang nhu croscarmenloza, hodc dang tuong tu; gdbm nhu gom
guar, gébm xanthan, hoic dang twong ty; polyme lién két ngang nhu polyvinyl
pyrolidon lién két ngang (crospovidon), hodc dang tirong tu; chat sti bot nhu natri

bicacbonat, xitrat, hodc dang twong tu hodc hdn hop ctia chiing ¢6 thé duoc st dung.

V& chit lam tron, bot talc, stearat, magie stearat, canxi stearat, natri lauryl
sulfat, dau thwe vat dwge hydro héa, natri benzoat, natri stearyl fumarat, glyxeryl
monorat, glyxeryl monostearat, glyxeryl palmitostearat, silicon dioxit keo hodc hdn

hop ctia chiing, hodc dang tuong tir ¢6 thé dugc sir dung.

V& chét diéu chinh do pH, chét axit héa nhu axetat, axit ascofbic, natri ascorbat,
axit natri eteric, axit malic, axit suxinic, axit tartaric, axit fumaric, axit xitric (xitrat),
va chét kiém héa nhu canxi cacbonat két tia, nuc amoniac, meglumin, natri cacbonat,
magie oxit, magie cacbonat, natri xitrat va tribazo canxi phosphat, va dang twong tu c6

thé duoc st dung.

V& chat chéng oxy hoéa, dibutylhydroxy toluen, hydroxyanisol butyl hoa,
tocopherol axetat, tocopherol, propyl gallat, natri bisulfit, natri pyrosulfit, va dang
tuong tu ¢6 thé dugc st dung. Trong khoang giai phong trudc theo sdng ché, v& chét
hoa tan, lauryl natri sulfat, este polyoxyetylen sorbitan cta axit béo nhu polysorbat,

docusat natri, poloxame, hodc dang tuong tu co thé duoc str dung.

Ngoai ra, dé tao ra chat giai phong on dinh, polyme in duoc, polyme khong tan

trong nudce, hop chét ky nudce va polyme wra nudce c6 thé dugce bao gbm.

Polyme an dugc dé cap dén polyme khong tan hoac 6n dinh trong diéu kién axit
nho hon pH 5, va dugc hoa tan hodc phan huy trong diéu kién pH cu thé 13 pH 5 hozc
16n hon, va vi du, bao gébm din xudt xenluloza an dugc nhu hypromelloza axetat
suxinat, hypromelloza phtalat (hydroxypropylmetyl  xenluloza  phtalat),
hydroxymetyletyl xenluloza phtalat, xenluloza axetat phtalat, xenluloza axetat suxinat,

xenluloza axetat malat, xenluloza benzoat phtalat, xenluloza propionat phtalat, metyl
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xenluloza phtalat, carboxymetyletyl xenluloza va etylhydroxyetyl xenluloza phtalat,
metylhydroxyetyl xenluloza; copolyme trén co s& acrylat an dugc nhu copolyme
styren-acrylat, copolyme acrylat metyl-acrylat, copolyme acrylat metyl metacrylat (vi
du, arylis), copolyme acrylat butyl-styren-acrylat, va copolyme acrylat metyl-
metacrylat-acrylat octyl; copolyme polymetacrylat an dwgc nhu copolyme
poly(metacrylat metyl metacrylat) (vi dy, Eudragit L, Eudragit S, Evonik, Germany),
copolyme poly(metacrylat etylacrylat) (vi du, Eudragit L.100-55); copolyme trén co s&
axit maleic an dugc nhu copolyme khan axetat vinyl-axit maleic, copolyme khan
styren-axit maleic, copolyme monoesterol styren-axit maleic, copolyme khan

vinylmetylete-axit maleic, copolyme khan etylen-axit maleic, copolyme khan

vinylbutylete-axit maleic, copolyme khan acrylonitril-acrylat metyl . axit maleic va

copolyme khan acrylat butyl-styren-axit maleic; va din xuat polyvinyl &n dugc nhu
polyvinylalcoholphtalat, polyvinylaxetalphtalat, polyvinylbutylatphtalat va
polyvinylaxetaxetalphtalat.

Polyme khong tan trong nu6e dé cip dén polyme duoc dung kiém soat su giai
phoéng ctia thube khong hoa tan trong nudce. Vi du, polyme khong tan trong nudc bao
gdém polyvinylaxetat (vi du, Kollicoat SR30D), copolyme polymetacrylat khong tan
trong nudc [vi du, copolyme poly(etylacrylat-metyl metacrylat) (vi duy, Eudragit
NE30D, copolyme poly(etylacrylat-metylmetacrylat-trimetylaminoetylmetacrylat) (vi
du, Eudragit RSPO), v.v.), metylxenluloza, este xenluloza, ete xenluloza, xenluloza
axylat, xenluloza diaxylat, xenluloza triaxylat, xenluloza axetat, xenluloza diaxetat va

xenluloza triaxetat, va dang tuong tu.

Hop chét ky nuéc d& cip dén chét dugc dung kiém soét sy giai phong cua thude
khong hoa tan trong nude. Vi du, né bao gdm axit béo va este cla axit béo nhu
glyxeryl palmitostearat, glyxeryl stearat, glyxeryl behenat, xetyl palmitat, glyxeryl
monooleat va stearat; rugu voi axit béo nhu rugu xetostearylic, ruou xetylic va rugu
stearylic; sap nhu sap carnauba, thudc sap va sép vi tinh thé; va khoang chit nhu bot
talc, canxi cacbonat két tha, canxi hydro phosphat, kém oxit, titan oxit, kaolin,

bentonit, montmorilonit va veegum, va dang tuwong tu.

Polyme wa nuéc dé& cap dén chat polyme dwgc dung kiém soat su giai phong

cta thubc hoa tan trong nude. Vi du, né6 bao gom sacarit nhu dextrin, polydextrin,
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dextran, pectin va din xuét pectin, alginat, axit polygalacturonic, xylan, arabinoxylan,
arabinogalactan, tinh bgt, hydroxypropyl tinh bdt, amyloza va amylopectin; xenluloza
din xudt nhu hypromelloza, hydroxypropylxenluloza, hydroxymetylxenluloza,
hydroxyetylxenluloza, metylxenluloza va natri carboxymetylxenluloza; gdom nhu gdm
guar, gom hat Carob (locust bean gum), tragacanth, carrageenan, gom acaxia, gom
Arabia, gébm gellan va gbém xanthan; protein nhu gelatin, casein va zein; din XUt
polyvinyl nhu rueou polyvinyl, polyvinyl pyrolidon va
polyvinylaxetaldietylaminoaxetat; copolyme polymetacrylat wa nuwéc nhu copolyme
poly(butyl metacrylat-(2-dimetylaminoetyl)metacrylat-metylmetacrylat) (vi  du,
Eudragit E100, Evonik, Germany), copolyme poly(etyl acrylat-metyl metacrylat-
trietylaminoetyl-metacrylat clorua) (vi du, Eudragit RL, RS, Evonik, Germany); din

retylen oxit; carbome, va dang twrong tur.

xuat polyetylen nhu polyetylen glyco
Ngoai ra, vé cac chat phu gia khac nhau dugc chon tir chat tao mau va chat diéu
vi, ché pham theo sang ché c6 thé dugc bao ché bang cach chon va sit dung chat phu

gia duoc dung.

Theo sang ché, pham vi chit phu gia 13 khong giéi han & viée st dung cac chét
phu gia néu trén, va nod c6 thé duge bao ché bang cach chira lidu trong giéi han phd

bién béng céch chon chit phu gia néu trén.

Duoc phém theo sang ché ¢c6 thé duoc st dung khi dugc bao ché & dang ché
pham ding qua duong miéng nhu dang bot, hat cdm, vién nén, vién nang, huyén phu,
nhil twong, xir6 va khi dung, va ché phém dung ngoai da, thubc dan hodc dung dich
tiém voO trung.

Duoc pham theo sang ché c6 thé duoc dung qua duong miéng, hodc duge dung
ngodi dudng tiéu héa bao gébm ding qua dwodng trong tinh mach, trong mang bung,
duéi da, trong truc trang va dung khu tra.

Khia canh khac ctia sang ché d& xuit phuong phap diéu tri bénh ¢ d6i tuong,
bao gébm dung lidu hitu hiéu diéu tri cua hop chét c6 cong thirc hoa hoc I hodc mubi
duoc dung hoac solvat hoac chét ddng phan 1ap thé cua né cho dbi tuong.

Trong phuong phap nay, ngudi c6 hidu biét trung binh trong linh vuc k§ thuat
nay c6 thé chon mdt cich thich hgp dudng dung khi dung theo tinh trang ctia bénh
nhan. Viéc ding c6 thé 13 qua duong miéng hodc ngoai dudng tiéu héa. Viéc dung
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ngoai dudng tiéu héa bao gébm ding qua dudng trong tinh mach, trong mang bung,

dudi da, trong truc trang va dung khu tra.

Trong phuong phép nay, lidu c6 thé duoc thay dbi theo cac yéu t6 khac nhau
nhu tinh trang cua bénh nhén, dudng dung, danh gia ctia bac sy gia dinh, va dang
twong tu. Lidu hitu hiéu c6 thé dugc wéc luong tir dudng cong liéu-phan tmg thu duoc
tir thtr nghiém in vitro hodc thtr nghiém trén mo6 hinh dong vat. Ty 1€ va néng do cua
hop chét theo sang ché c6 mit trong duge phdm duoc dung c6 thé xac dinh dugc tuy
theo tinh chét hoa hoc, duong dung, lidu diéu tri, va dang tuong tu. Liéu c6 thé duoc
ding vé6i liéu hitu hidu khoang 1 pg/kg dén khoang 1 g/kg/ ngay, hoic khoang 0,1
mg/kg dén khoang 500 mg/kg/ngay cho dbi tuong. Liéu c6 thé dugc thay ddi theo tudi,

thé trong, 6 man cam hodc tri¢u chiing clia bénh nhan.

Ngoai ra, dugc phdm bao gdm hop chét theo sang ché hodc chat dong phan 1ap
thé ctia no, solvat cta né, bién thé déng vi cla nod, tautome cta no, hodc mudi dugce
dung ctia n6 1am hoat chit c6 thé duoc st dung trong phwong phép ngin nglra hoic
diéu tri bénh duwoc chon tir nhém bao gém ung thu; cac bénh viém dugce chon tir viém
khép dang thip, viém xwong khép, viém phdi, viém gan, bénh viém dai-truc trang,
viém ruft-dudng tiéu hoa, viém cAu than, viém da day, viém mach, viém tuy, viém
phic mac, viém phé quan, viém co tim, viém ndo, viém da tiép xuc di ing, viém do
dai thao duong, viém nhiém va bénh ty mién; cic bénh xo hda dugc chon tir xo hoa
gan, X0 gan, xo hda rudt non, xo hoa rudt gia, xo hoa da day, xo hoa phéi, x0 hoa da,
xo héa biéu bi, xo cing bi/xo cling toan than, xo hoéa tim va xo hoéa than; cic bénh
thoai hoa than kinh duoc chon tir bénh Parkinson, bénh Huntington, bénh xo cting bén
teo co, bénh Alzheimer, bénh xo cling rai rac, ton thuong ndo do thiéu mau cuc bo va
chin thwong; cac bénh than kinh duoc chon tur rbi loan ludng cuc, b1 loan phat trién,
rdi loan tu ky, hoi chiig Asperger, rdi loan Rett, suy giam thi luc, bénh than kinh thi
gidc, rbi loan ting dong-giam chi y (ADHD), bénh d6ng kinh, réi loan khi sdc, hoi
ching Tourette va bénh tam than phan 1iét; cac bénh vé gan; cac bénh vé da; rdi loan ty
thé duwoc chon tir rdi loan ty thé di truyén, bénh Alpers, hdi chung Barth, liét co ngoai
nhin tién trién man tinh (CPEO), suy gidm axyl-CoA mach dai dehydrogenaza
(LCAD), hdi ching melas, bénh than kinh thi giac di truyén Leber (LHON), bénh
Leigh, hoi ching gibng Leigh, bénh Luft, hoi chimg Pearson, bénh than kinh, mét didu
hoa va bénh véng mac sic t6 (NARP), Suy giam Co-Q10, hoi ching MERRF
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(MERRF), hoi chimg suy kiét ADN ty thé (MDS), bénh co tim giy chét & tré nhé
(LIC), bénh ty thé than kinh da day-rudt ndo-co, thiéu hut oxy héa beta, Mét diéu hoa
Friedreich (M4t diéu hoa Friedreich FA), hoi chiing Kearns-Sayre (KSS), hoic nhiém
toan axit lactic; 1ao hoa; ching nghién ruou man tinh; rdi loan chirc ning té bao gbc;
khap khiéng; cac hdi ching chuyén héa dugc chon tir bénh béo phi, bénh dai thao
dudng, cao huyét ap, chimg ting lipit huyét, bénh xo vita dong mach, bénh mach ngoai
vi, thiéu mau cuc bé-truyén dich, nhéi mau co tim va dot quy; hoi ching Down; vo
sinh; san sinh qui mirc lipit peroxit trong mo; bénh lién quan dén co duogc chon tir
bénh co, loan dudng co, bénh co tim, bénh ndo co va teo co lung; tich tu lipit peroxit
trong mang té bao; mét moéi man tinh; va bénh vong mac dugc chon tir xo hoéa vong
mac, thoai héa hoang diém, bénh vong mac do dai thdo dudng, bénh duc nhan mét va

- P e SR 4

bénh tdng nhén &p
bao gom dung né cho doi tugng can dén.
Vi du thwe hién sang ché
Sau day, sdng ché s& dugc mo ta chi tiét hon bang cac vi du. Cac vi du nay dugc
dy tinh minh hoa sidng ché cu thé hon, va n6é hién nhién do6i v6i nguoi c¢6 hiéu biet
trung binh trong linh vuc ma pham vi ctia sang ché 1a khong giéi han béi cac vi du
nay.
Vi du tham chiéu — Piéu ché hop chat trung gian 1 dén 3

Hop chit trung gian 1: Diéu ché metyl 8-oxo-1,4-dioxaspiro[4,5]decan-7-carboxylat

4-Dioxaspiro[4.5]decan-8-on (10,0 g, 64 mmol) dugc hoa tan trong 250 mL
tetrahydrofuran, va sau d6 natri hydrua (1,84 g, 77 mmol, 1,2 eq) dugc thém vao &
nhiét d6 phong. Hbn hop phan tng dwoc khudy & nhiét 6 phong trong 30 pht, va sau
d6 dimetyl cacbonat (11,5 g, 128 mmol, 2 eq) dugc thém vao. Sau khi khudy & nhiét
do6 phong trong 12 gio, 200 mL dung dich nudc amoni clorua bdo hoa dugce thém vao
dé két thuc phan Gng. Hon hop phan Gng duoc chiét bang etyl axetat (100 mL x 3) va
nude mudi va duogc 1am kho bang natri sulfat khan va sau d6 duge cd trong diéu kién
4p sudt giam. Can dwoc tinh ché bang sic ky cot silica gel (ete dau mo/etyl
axetat=18/1) thu dugc hop chit néu & d& muc nay (6,94 g, 56%) dudi dang dau khéng

mau.
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'H NMR (400 MHz, CDCL): § 12,19 (s, 1H), 4,04 (s, 4H), 3,79 (s, 3H), 2,60 -
2,50 (m, 4H), 2,30 - 2,05 (m, 1H), 1,88 (t, J = 4,8 Hz, 2H).

4-Dioxaspiro[4.5]decan-8-on (15,0 g, 96,04 mmol) dugc hoa tan trong 250 mL
tetrahydrofuran khan, va sau d6 natri hydrua (9,22 g, 192,08 mmol, 2 eq) duoc thém
vao & nhiét d6 phong. Hon hop phan tmg duoc hdi luu & 50°C trong 30 phit, va sau d6
dimetyl cacbonat (17,3 g, 192,08 mmol, 2 eq) dugc thém vao. Hon hop phéan ing duoc
hdi luu trong 4 gior va sau d6 dugce 1am ngudi dén nhiét d6 phong, va sau d6 duoc
trung hoa & 0°C st dung dung dich nuée axit clohydric 2M. Hdn hgp phan tng dugc
chiét bang etyl axetat (100 mL x 3) va nudc mudi, va duoc lam kho bang natri sulfat
khan, va sau d6 dugc cd trong didu kién &p suét giam. Cin duoc tinh ché bang sic ky
cot silica gel (hexan/etyl axetat=3/1) thu dugc hop chat néu & ¢ muc nay dudi dang

chét rdn mau trang (18,10 g, 88%).

Hop chét trung gian 2: Piéu ché 2’~(pyridin-2-y1)-2',4',6',7'-
tetrahydrospiro[[1,3]dioxolan-2,5'-indazol]-3"-ol

Metyl 8-oxo-1,4-dioxaspiro[4,5]decan-7-carboxylat (2,0 g, 10,3 mmol) duoc
hoa tan trong 20 mL etanol va sau d6 2-hydrazinyl pyridin (1,1 g, 10,3 mmol, 1,0 eq)
duoc thém vao. Hon hop phan tng duge hdi luu trong 12 gio, va sau d6 duge cd trong
didu kién ap suit giam. Can duoc két tinh lai bang etyl axetat thu duge hop chét néu &

d& muc nay dudi dang chit rin mau vang (1,5 g, 54%).

"H NMR (400 MHz, DMSO-de):8 11,56 (s, 1H), 8,41 (t, J = 4,8 Hz, 2H), 7,88
(t, J = 8,0 Hz, 1H), 7,19 (t, J = 6,0 Hz, 1H), 3,95 - 3,90 (m, 4H), 2,60 - 2,52 (m,
2H),2,38 - 2,33 (m, 2H), 1,89 - 1,84 (m, 2H).

Metyl 8-ox0-1,4-dioxaspiro[4,5]decan-7-carboxylat (18,1 g, 84,53 mmol) dugc
hoa tan trong 120 mL etanol, va sau d6 2-hydrazinyl pyridin (9,22 g, 84,53 mmol, 1,0
eq) dugc thém vao. Hon hop phan tmg duge hdi luu & 100°C trong 4 gid, va sau do
duogc cb trong diéu kién ap suit giam. Can duoc két tinh lai bang etyl axetat thu dwgc
hop chét néu ¢ d& muc nay dudi dang chét ran mau vang (16,39 g, 71%).
Hop chit trung gian 3: Didu ché 3-hydroxy-2-pyridin-2-yl-2,4,6,7-tetrahydroindazol-

5-on

2’-(Pyridin-2-y1)-2°,4’,6°,7’-tetrahydrospiro[[1,3]dioxolan-2,5’-indazol]-3’-ol
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(5,0 g, 18,3 mmol, 1,0 eq) duoc hoa tan trong 40 mL diclometan, va sau 46 trifloaxetat
(80 mL) dwoc thém vao. Hn hop phan tmg dugc hdi lvu & 50°C trong 12 gir va sau
d6 duoc co trong didu kién 4p suét giam. Hdn hop phan ung duoc pha lodng bang
diclometan, va sau d6 n6 duoc diéu chinh dén d6 pH 6 sir dung natri hydro cacbonat.
Hbn hop phan tmg duoc chiét sit dung diclometan va nuée, va sau d6 duoc 1lam kho
béng natri sulfat, duoc loc, va duoc cb trong didu kién ap suat giam. Cin duoc tinh ché
bang sic ky cot silica gel (dung méi : diclometan/metanol=20/1) thu dugc hop chét

néu & dé muc nay dudi dang chit rén mau nau (2,3 g, 54,9 %).

"H NMR (400 MHz, DMSO-ds): 6 8,48 - 8,40 (m, 1H), 8,31 (d, J = 8,4 Hz, 1H),
8,00 - 7,90 (m, 1H), 7,25 - 7,22 (m, 1H), 3,09 (s, 2H), 2,93 (t, J = 6,8 Hz, 2H), 2,62 (t,
J =6,8 Hz, 2H). MS Tinh toan: 229,2; MS Phat hién: 230,2 ([M+H]").

2’-(Pyridin-2-yl)-2°,4°,6’,7’-tetrahydrospiro[[ 1,3]dioxolan-2,5’-indazol]-3’-ol
(12,99 g, 47,56 mmol) dugce hoa tan trong 120 mL diclometan, va sau do trifloaxetat
(240 mL) dwoc thém vao. Hon hop phan tmg duoc hdi luu & 60°C trong 12 gid va sau
d6 duoc cb trong didu kién 4p suét giam. Hén hop phan tGng duoc két tinh lai bang
dietylete thu dwoc hop chét néu ¢ d& muc nay duéi dang chét rin mau nau nhat (10,88

g, 99%).
Vi du téng hop
Vi du téng hop 1. Piéu ché metyl 8-oxo-1,4-dioxaspiro[4,5]decan-7-carboxylat

4-Dioxaspiro[4.5]decan-8-on (10,0 g, 64 mmol) duoc hoa tan trong 250 mL
tetrahydrofuran, va sau d6 natri hydrua (1,84 g, 77 mmol, 1,2 eq) dugc thém vao &
nhiét d6 phong. H3n hop phan tmg dugc khudy & nhiét d6 phong trong 30 phut, va sau
d6 dimetyl cacbonat (11,5 g, 128 mmol, 2 eq) duoc thém vao. Sau khi khudy & nhiét
do phong trong 12 gid, 200 mL dung dich nudc amoni clorua bdo hoa dugc thém vao
dé két thuc phan Ging. Hon hop phan tmg dugc chiét bang etyl axetat (100 mL x 3) va
nude mudi va duge lam khod bé“lng natri sulfat khan va sau d6 dugc c6 trong diéu kién
4p suit giam. Cin duoc tinh ché bang sic ky cot silica gel (ete dau mé/etyl
axetat=18/1) thu duoc hop chit néu & dé muc nay dudi dang dau khong mau (6,94 g,
56%).

'H NMR (400 MHz, CDCL): § 12,19 (s, 1H), 4,04 (s, 4H), 3,79 (s, 3H), 2,60 -
2,50 (m, 4H), 2,30 - 2,05 (m, 1H), 1,88 (t, J = 4,8 Hz, 2H).
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4-Dioxaspiro[4.5]decan-8-on (15,0 g, 96,04 mmol) dugc hoa tan trong 250 mL
tetrahydrofuran khan, va sau d6 natri hydrua (9,22 g, 192,08 mmol, 2 eq) dugc thém
vao & nhiét d6 phong. Hon hop phan tng dugc hdi lwu & 50°C trong 30 phit, va sau d6
dimetyl cacbonat (17,3 g, 192,08 mmol, 2 eq) dugc thém vao. Hén hop phan ting dugc
hdi Iuu trong 4 gid, va sau d6 duoc 1am ngudi dén nhiét d6 phong, va sau d6 duoge
trung hoa & 0°C st dung dung dich nuée axit clohydric 2M. Hon hop phan tng duge
chiét bing etyl axetat (100 mL x 3) va nuwéc mudi va duge 1am khod bang natri sulfat
khan va sau d6 dwoc cb trong diéu kién ap suét giam. Cin dugc tinh ché bang sic ky
cot silica gel (hexan/etyl axetat=3/1) thu dwoc hop chat néu & dé muc ndy dudi dang

chét ran mau trang (18,10 g, 88%).

Vi du tdng hop 2. Diéu ché 2’-(pyridin-2-y1)-2° 4',6',7'-tetrahydrospiro[[ 1,3]dioxolan-
2,5'-indazol]-3"-ol

Metyl 8-oxo-1,4-dioxaspiro[4,5]decan-7-carboxylat (2,0 g, 10,3 mmol) dugc
hoa tan trong 20 mL etanol, va sau d6 2-hydrazinyl pyridin (1,1 g, 10,3 mmol, 1,0 eq)
duoc thém vao. Hon hop phan ing dugc hdi luu trong 12 gid va sau d6 dugce cd trong
didu kién ap suat giam. Cin duoc két tinh lai bang etyl axetat thu duoc hop chit néu &

d& muc ndy dudi dang chit ran mau vang (1,5 g, 54%).

'H NMR (400 MHz, DMSO-de): & 11,56 (s, 1H), 8,41 (t, ] = 4,8 Hz, 2H), 7,88
(t,J = 8,0 Hz, 1H), 7,19 (t, J = 6,0 Hz, 1H), 3,95 - 3,90 (m, 4H), 2,60 - 2,52 (m,
2H),2,38 - 2,33 (m, 2H), 1,89 - 1,84 (m, 2H).

Metyl 8-oxo0-1,4-dioxaspiro[4,5]decan-7-carboxylat (18,1 g, 84,53 mmol) dugc
hoa tan trong 120 mL etanol, va sau d6 2-hydrazinyl pyridin (9,22 g, 84,53 mmol, 1,0
eq) duoc thém vao. Hon hop phan Gmg dugc hdi luu & 100°C trong 4 gid. Can dugce
két tinh lai bang etyl axetat thu dugc hop chét néu & dé muc nay dudi dang chét ran
mau vang (16,39 g, 71%).
Vi du tdng hop 3. Piéu ché 3-hydroxy-2-pyridin-2-yl-2,4,6,7-tetrahydroindazol-5-on

2’-(Pyridin-2-yl)-2°,4°,6’,7’-tetrahydrospiro[[ 1,3 ]dioxolan-2,5’-indazol]-3’-ol
(5,0 g, 18,3 mmol, 1,0 eq) dugc hoa tan trong 40 mL diclometan, va sau do trifloaxetat
(80 mL) dugc thém vio. Hon hop phan tmg duoc hdi luu 6 50°C trong 12 gid va sau
d6 dugc cb trong didu kién 4p sudt giam. Hon hop phan Ung dugc pha lodng bang
diclometan, va sau d6 n6 dwoc diéu chinh dén d6 pH 6 st dung diclometan va nuéc.
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Hén hop phan Gng duoc chiét bing diclometan va nuéc va sau d6 dwgc 1am kho bing
natri sulfat va dugc loc va dugce c6 trong diéu kién ap suét giam. Can dugc tinh ché
bang sic ky cot silica gel (dung moéi : diclometan/metanol=20/1) thu duoc hop chat

néu & dé muc nay duéi dang chét ran mau vang (2,3 g, 54,9 %).

'H NMR (400 MHz, DMSO-de): 5 8,48 - 8,40 (m, 1H), 8,31 (d, J = 8,4 Hz, 1H),
8,00 - 7,90 (m, 1H), 7,25 - 7,22 (m, 1H), 3,09 (s, 2H), 2,93 (t, J = 6,8 Hz, 2H), 2,62 (,
J = 6,8 Hz, 2H). MS Tinh toan: 229,2; MS Phét hién: 230,2 ([M+H]").

2’-(Pyridin-2-yl1)-2°,4°,6°,7’-tetrahydrospiro[[ 1,3]dioxolan-2,5’-indazol]-3’-ol
(12,99 g, 47,56 mmol) dugc hoa tan trong 120 mL diclometan va sau d6 trifloaxetat
(240 mL) dugc thém vao. Hon hop phan tng duoc két tinh lai bang dietylete thu duge
hop chét néu & d& muc nay duéi dang chit rin mau nau nhat (10,88 g, 99%).

Vi du téng hop 4. Didu ché 5-(benzyl propylamino)-2-pyridin-2-yl-4,5,6,7-tetrahydro-
2H-indazol-3-ol hydroclorua (hop chat 21)

3-Hydroxy-2-pyridin-2-yl-2,4,6,7-tetrahydroindazol-5-on (500 mg, 2,18 mmol,
1,0 eq) duoc hoa tan trong 30 mL diclometan, va sau d6 dudi dong nito, tertiary-
butyldimetylsilyl clorua (494 mg, 3,27 mmol, 1,5 eq) va trietylamin (0,6 mL, 4,36
mmol, 2,0 eq) duoc thém tir tir vao. Hon hop phan tmg duge khudy & nhiét d6 phong
trong 12 gi®, va sau d6 dwogc chiét st dung nudce va nude mubi. Lop hitu co dugce 1lam
kho bang natri sulfat khan va sau d6 hdn hop dwoc st dung cho budc tiép theo ma

khong can tinh ché thém.

Hop chat thu dwoc trong phan tng, N-benzyl propan-1-amin (649 mg, 4,36
mmol, 2,0 eq), natri triaxetoxyborohydrua (1,39 g, 6,54 mmol, 3,0 eq) va axetat (4
giot) dugc thém vao va sau d6 dwoc khudy & nhiét d6 phong trong 12 gid. Dung dich
nuée natri hydro cacbonat bio hoa (50 mL) dugc thém vao hon hop phéan tng dé diéu
chinh d6 pH dén khoang 8, va sau d6 n6 dwoc chiét bang diclometan (30 mL x 3). Lép
hitu co duge lam kho bang natri sulfat khan va sau d6 duoc co trong diéu kién 4p suit
gigm. Can duwoc tinh ché lan ddu qua cot silica gel (dung moi:
diclometan/metanol=20/1) thu dwoc hdn hop 6 (400 mg). Hén hop da tinh ché 1an déu
dugce tinh ché 14n hai bang sic ky 16ng hidu ning cao dé phan loai thu dugc hop chat

néu & d& muc ndy duéi dang chat rin mau vang (104 mg, 13,1%).
'"H NMR (400 MHz, CD3;OD): 6 8,40 (s, 1H), 8,15 - 8,11 (m, 1H), 8,08 - 8,01
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(m, 1H), 7,56 - 7,53 (m, 2H), 7,41 (s, 3H), 7,34 (t, ] = 6,4 Hz, 1H), 4,58 - 4,51 (m,
1H), 4,38 - 4,31 (m, 1H), 3,72 - 3,68 (m, 1H), 3,25 - 3,18 (m, 1H), 3,15 - 2,83 (m, 3H),
2,80 - 2,70 (m, 2H), 2,50 - 2,42 (m, 1H), 2,20 - 2,08 (m, 1H), 1,75 - 1,60 (m, 1H), 1,60
- 1,57 (m, 1H), 0,90 - 0,81 (m, 3H). MS Tinh toan: 362,2; MS Phat hién: 363,3
([M+H]").

Vi du tdng hop 5. Piéu ché 5-(benzyletylamino)-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-3-ol hydroclorua (hop chét 20)

Theo phuong phép didu ché hop chét 21, hop chat néu & d& muc nay duéi dang
chét rin mau vang (120 mg, 15,8%) duogc thu.

'H NMR (400 MHz, CDsOD): § 9,55 - 9,40 (m, 1H), 8,42 (d, T = 4,0 Hz, 1H),
8,40 - 8,30 (br, 1H), 7,92 (¢, J = 8.0 Hz, 1H), 7,60 - 7,45 (m, 4H), 7,23 (t, ] = 6,8 Hz,
1H), 4,68 (t, ] = 13,6 Hz, 1H), 4,50 - 4,44 (m, 1H), 3,90 - 3,86 (m, 1H), 3,47 - 3,37 (m,
2H), 3,20 - 3,02 (m, 2H), 2,95 - 2,90 (m, 2H), 2,60 - 2,50 (m, 1H), 2,35 - 2,25 (m, 1H),
1,47 - 1,37 (m, 3H). MS Tinh toén: 347,5; MS Phat hién: 349,2 ((M-+H]").

Vi du téng hop 6. Pidu ché 5-(benzylbutylamino)-2-pyrizin-2-yl-4,5,6,7-tetrahydro-
2H-indazol-3-ol hydroclorua (hop chét 22)

Theo phuong phép didu ché hop chét 21, hop chét néu & ¢& muc ndy dudi dang
chét rin mau vang (100 mg, 12,1%) duogc thu.

'H NMR (400 MHz, CD3;0D): 8 9,55 - 9,40 (m, 1H), 8,42 (d, J = 4,0 Hz, 1H),
8,40 - 8,30 (br, 1H), 7,92 (t, J = 8,0 Hz, 1H), 7,60 - 7,45 (m, SH), 7,23 (t, ] = 6,8 Hz,
1H), 4,61 - 4,50 (m, 1H), 4,40 - 4,35 (m, 1H), 3,66 - 3,50 (m, 2H), 3,30 - 3,15 (m, 2H),
3,10 - 2,90 (m, 1H), 2,80 - 2,55 (m, 4H), 2,45 - 2,30 (m, 1H), 2,15 - 1,80 (m, 1H), 1,75
- 1,60 (m, 1H), 1,60 - 1,40 (m, 1H), 1,35 - 1,22 (m, 3H). MS Tinh todn: 376,2; MS
Phat hién: 377,2 (IM+H]").
Vi du tong hop 7. Piéu ché 5-[(2-metoxybenzyl)-metylamino]-2-pyridin-2-y1-4,5,6,7-
tetrahydro-2H-indazol-3-ol hydroclorua (hgp chat 26)

3-Hydroxy-2-pyridin-2-yl1-2,4,6,7-tetrahydroindazol-5-on (500 mg, 2,18 mmol,
1,0 eq) duoc hoa tan trong 30 mL diclometan, va sau d6 i-(2-metoxyphenyl)-N-

metylmetan amin (658 mg, 4,36 mmol, 2,0 eq) va natri triaxetoxyborohydrua (1,39 g,

6,54 mmol, 3,0 eq), va axetat 4 giot dugc thém vao. Hén hop phéan tmg duge khqu 1§
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nhiét 46 phong trong 12 gi¢. Dung dich nu6c natri hydro cacbonat bdo hoa (50 mL)
duoc thém vao hdn hop phan tmg, va sau d6 duogc chiét bang diclometan (50 mL x 2).
Sau khi rira 16p hitu co bang nuéc mubi, né duwgc 1am khd bang natri sulfat khan va
dwoc ¢ trong didu kién ap suit giam. Cin dwoc tinh ché bang sic ky léong hiéu ning
cao ding cho phan loai thu dwoc hop chit néu & d& muc nay dudi dang chét rin mau
vang (200 mg, 34,0 %). Cac hop chit 39 dén 60, 64 dén 68, 72 dén 76, 78 dén 81, 121
dén 125, 146 dén 153, va 157 dén 159 ciing duoc didu ché bang phuong phap trén day.

'H NMR (400 MHz, CD;OD): & 8,56 (d, ] = 5,2 Hz, 1H), 8,30 - 8,22 (m, 2H),
7,59 - 7,52 (m, 3H), 7,19 (d, J = 8,4 Hz,1H), 7,10 (t, ] = 7,6 Hz, 1H), 4,78 (dd, J; =
12,8 Hz, T, = 19,2Hz, 1H), 4,20 (dd, J;= 12,8 Hz, J» = 27,6 Hz,1H), 4,00 (s, 3H), 3,90
- 3,85 (m, 1H), 3,15 - 3,08 (m, 2H), 3,00 - 2,85 (m, 5H), 2,60 - 2,50 (m, 1H), 2,40 -
2,10 (m, 1H). MS Tinh toén: 364,2; MS Phat hién: 365,3 ([M+H]").

Vi du téng hop 8. Pidu ché 5-(benzylmetylamino)-2-pyridin-2-yl-4,5,6,7-tetrahydro-
2H-indazol-3-ol (hop chét 1)

Theo phuong phép diéu ché hop chét 26, hop chét néu & d& muc nay duéi dang
chét rin mau trang (200 mg, 27,4%) duoc thu.

'"H NMR (400 MHz, DMSO-d¢): § 10,8 - 10,50 (br, 1H), 8,45 - 8,38 (m, 2H),
7,88 (t, J=11,2 Hz, 1H), 7,40 - 7,15 (m, 6H), 3,63 (q, J1= 18,4 Hz, J,= 34,4 Hz, 2H),
2,80 - 2,70 (m, 1H), 2,65 - 2,55 (m, 1H), 2,52 - 2,50 (m, 1H), 2,48 - 2,30 (m, 1H), 2,31
- 2,25 (m, 1H), 2,16 (s, 3H), 2,05 - 1,85 (m, 1H), 1,71 - 1,65 (m, 1H). MS Tinh toén:
334,2; MS Phét hién: 335,2 ([M+H]").
Vi du tbng hop 9. Piéu ché 5-(benzylxyclopropylamino)-2-pyridin-2-y1-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hgp chit 2)

Theo phuong phap diéu ché hop chit 26, hop chét néu ¢ dé muc nay dudi dang
chit rin mau vang (94 mg, 11,9%) dugc thu.

'H NMR (400 MHz, DMSO-de): § 11,39 (s, 1H), 8,42 - 8,37 (m, 2H), 7,92 -
7,85 (m, 1H), 7,31 - 7,15 (m, 6H), 3,82 (s, 2H), 2,80 - 2,70 (m, 1H), 2,60 - 2,52 (m,
1H), 2,50 - 2,35 (m, 2H), 2,13 - 2,00 (m, 2H), 1,77 - 1,72 (m, 1H), 0,48 - 0,43 (m, 2H),
0,30 - 0,26 (m, 2H). MS Tinh toan: 360,2; MS Phat hién: 361,0 ([M+H]").

Vi du téng hop 10. Diéu ché 4-{[(3-hydroxy-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
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indazol-5-yl)metylamino]metyl} benzonitril (hop chét 3)

Theo phuong phép didu ché hop chit 26, hop chat néu & d& muc nay dudi dang
chét rin mau vang (103 mg, 16,4%) dugc thu.

'H NMR (400 MHz, DMSO-de): § 8,40 (s, 1H), 7,96 - 7,60 (m, 4H), 7,60 - 7,55
(m, 2H), 7,22 - 7,18 (m, 0,5H), 6,95 - 6,90 (m, 0,5H), 3,80 - 3,62 (m, 2H), 2,90 - 2,75
(m, 1H), 2,75 - 2,60 (m, 2H), 2,50 - 2,22 (m, 2H), 2,21 - 2,04 (m, 3H), 2,05 - 1,92 (m,
1H), 1,75 - 1,62 (m, 1H). MS Tinh toan: 359,4; MS Phat hién: 360,2 ([M+H]").

Vi du toéng hop 11. Pidu ché 5-[(4-flobenzyl)metylamino]-2-pyridin-2-y1-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hgp chét 4)

Theo phwong phép didu ché hop chét 26, hop chit néu & dé muc nay dudi dang
chét rin mau trang (189 mg, 30,8 %) dugc thu.

'H NMR (400 MHz, DMSO-de): & 8,40 - 8,33 (m, 2H), 7,90 - 7,83 (m, 1H),
7,40 - 7,30 (m, 2H), 7,22 - 7,10 (m, 3H), 3,58 (q, J1= 13,6 Hz, J»= 30,0 Hz, 2H), 2,75
- 2,60 (m, 2H), 2,50 - 2,22 (m, 1H), 2,21 - 2,04 (m, 1H), 2,15 (s, 3H), 2,03 - 1,96 (m,
1H), 1,68 - 1,52 (m, 1H). MS Tinh toan: 352,2; MS Phat hién: 353,1 ([M+H]").
Vi du téng hop 12. Pidu ché 5-[(2,4-diflobenzyl)metylamino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hop chit 5)

Theo phuong phéap didu ché hop chét 26, hop chit néu & dé muc nay dudi dang
chét rén mau nau (150 mg, 23,3 %) dugc thu.

"H NMR (400 MHz, DMSO-de): 6 11,60 - 11,45 (br, 1H), 8,50 - 8,36 (m, 2H),
7,96 - 7,92 (m, 1H), 7,46 (q, J1= 11,2 Hz, J,= 20,4 Hz, 2H), 7,22 - 7,16 (m, 2H), 7,10
- 7,05 (m, 1H), 3,63 (q, J1= 9,6 Hz, Jo= 28,0 Hz, 2H), 2,75 - 2,60 (m, 2H), 2,60 - 2,50
(m, 1H), 2,50 - 2,42 (m, 1H), 2,42 - 2,20 (m, 1H), 2,20 (s, 3H), 2,03 - 1,96 (m, 1H),
1,72 - 1,68 (m, 1H). MS Tinh to4n: 370,2; MS Phat hién: 371,1 ((M+H]")
Vi du tdng hop 13. Piéu ché 5-[(2-clobenzyl)metylamino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hgp chét 6)

Theo phuong phép diéu ché hop chét 26, hop chét néu & d& muyc nay dudi dang
chét rdn mau nau (270 mg, 42,0 %) duoc thu.

'H NMR (400 MHz, DMSO-de): & 11,60 - 11,45 (br, 1H), 8,50 - 8,38 (m, 2H),
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7,92 - 7,90 (m, 1H), 7,53 (d, J=7,2 Hz, 1H), 7,42 (d, J = 7,6 Hz, 1H), 7,40 - 7,35 (m,
1H), 7,35 - 7,30 (m, 1H), 7,20 - 7,17 (m, 1H), 3,76 - 3,68 (m, 2H), 2,85 - 2,70 (m, 2H),
2,65 - 2,55 (m, 1H), 2,55 - 2,50 (m, 1H), 2,42 - 2,20 (m, 2H), 2,20 (s, 3H), 2,03 - 1,96
(m, 1H), 1,72 - 1,68 (m, 1H). MS Tinh toén: 368,9; MS Phat hién: 369,1 ((M+H]")

Vi du téng hop 14. Pidu ché 5-[(3-clobenzyl)metylamino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hop chét 7)

Theo phwong phép didu ché hop chét 26, hop chit néu & dé muc ndy duéi dang
chét rin mau tring (150 mg, 23,4%) duoc thu.

'H NMR (400 MHz, DMSO-de): 8 11,50 - 11,42 (br, 1H), 8,50 - 8,38 (m, 2H),
7,90 - 7,80 (m, 1H), 7,40 - 7,23 (m, 4H), 7,30 - 7,23 (m, 1H), 3,65 (q, J1= 14,0 Hz, J,=
32,0 Hz, 2H), 2,85 - 2,70 (m, 1H), 2,65 - 2,55 (m, 1H), 2,55 - 2,50 (m, 1H), 2,42 - 2,20
(m, 1H), 2,20 (s, 3H), 2,03 - 1,96 (m, 1H), 1,68 - 1,60 (m, 1H). MS Tinh toan: 368,1;
MS Phat hién: 369,1 ((M+H]")

Vi du téng hop 15. Piéu ché 5-[metyl-(4-triflometylbenzyl)amino]-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol (hop chét 8)

Theo phuong phép didu ché hop chét 26, hop chit néu ¢ d& muyc nay duéi dang
chét rdn mau trang (304 mg, 43,5 %) duoc thu.

'H NMR (400 MHz, DMSO-de): 511,43 (s, 1H), 8,44 - 8,38 (m, 2H), 7,92 -
7,90 (m, 1H) 7,67 (d, = 8,0 Hz, 2H), 7,58 (d, J= 8,0 Hz, 2H), 7,17 (t, J = 5,6 Hz, 1H),
3,70 (q, J1= 14,4 Hz, J,= 31,2 Hz, 2H), 2,85 - 2,70 (m, 1H), 2,65 - 2,55 (m, 1H), 2,55
- 2,50 (m, 1H), 2,42 - 2,30 (m, 1H), 2,30 - 2,20 (m, 1H), 2,20 (s, 3H), 2,03 - 1,96 (m,
1H), 1,72 - 1,68 (m, 1H). MS Tinh toan: 402,4; MS Phat hién: 403,1 ((M+H]")
Vi du tdng hop 16. Didu ché 5-[metyl-(3-metylbenzyl)amino]-2-pyridin-2-y1-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hgp chit 9)

Theo phuong phép didu ché hop chét 26, hop chét néu & dé muc nay duéi dang
chét rin mau nau (103 mg, 17,0 %) dugc thu.

'H NMR (400 MHz, DMSO-ds): & 11,43 (s, 1H), 8,44 - 8,38 (m, 2H), 7,92 -
7,90 (m, 1H), 7,21 - 7,04 (m, 4H), 7,04 - 7,02 (m, 1H), 3,60 - 3,48 (m, 2H), 2,80 - 2,72
(m, 1H), 2,70 - 2,66 (m, 1H), 2,48 - 2,40 (m, 1H), 2,29 (s, 3H), 2,20 - 2,16 (m, 1H),
2,19 (s, 3H), 2,03 - 1,96 (m, 2H), 1,70 - 1,62 (m, 1H). MS Tinh todn: 348,4; MS Phat
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hién: 349,2 ((M+H]")

Vi du téng hop 17. Pidu ché 5-[metyl-(3-triflometylbenzyl)-amino]-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol (hop chét 10)

Theo phwong phép diéu ché hop chat 26, hop chét néu ¢ d& muc ndy duéi dang
chét rin mau tring (292 mg, 57,5 %) dwoc thu.

'H NMR (400 MHz, DMSO-de): § 11,43 (s, 1H), 8,44 - 8,38 (m, 2H), 7,92 -
7,90 (m, 1H), 7,71 - 7,52 (m, 4H), 7,19 - 7,16 (m, 1H), 3,70 (q, 1= 12,0 Hz, J,= 30,4
Hz, 2H), 2,85 - 2,70 (m, 1H), 2,65 - 2,55 (m, 1H), 2,55 - 2,50 (m, 1H), 2,45 - 2,20 (m,
2H), 2,20 (s, 3H), 2,03 - 1,96 (m, 1H), 1,73 - 1,68 (m, 1H). MS Tinh toan: 402,4; MS
Phét hién: 403,2 ([M+H]")

xrr 1 JA SALL ~ é ontxr i 1 idi
Vi du tong hop 18. Diu ché 5-[metyl-(2-triflometylbenzyl)-amino]-2-pyridin-2-yl-

4,5,6,7-tetrahydro-2H-indazol-3-ol (hgp chét 11)

Theo phuong phéap didu ché hop chét 26, hop chit néu & dé muc nay duéi dang

chét rdn mau nau (117 mg, 16,7 %) dugc thu.

'H NMR (400 MHz, DMSO-dg): § 11,52 - 11,47 (br, 1H), 8,50 - 8,38 (m, 2H),
7.89 - 7,83 (m, 2H), 7,70 - 7,65 (m, 2H), 7,45 (t, I= 7.6 Hz, 1H), 7,18 (br, 1H), 3,80
(q, J1= 10,0 Hz, J,= 25,0 Hz, 2H), 2,86 - 2,70 (m, 1H), 2,65 - 2,55 (m, 1H), 2,53 -
2,50 (m, 1H), 2,42 - 2,31 (m, 1H), 2,29 - 2,20 (m, 1H), 2,20 (s, 3H), 2,05 - 1,96 (m,
1H), 1,72 - 1,68 (m, 1H). MS Tinh toan: 402,4; MS Phat hién: 403,1 ([M+H]")

Vi du tong hop 19. Piéu ché 5-[(4-metansulfonylbenzyl)metylamino]-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-o0l (hop chat 12)

Theo phwong phép diéu ché hop chét 26, hop chét néu & dé muc nay dudi dang
chét rin mau tring (100 mg, 11,1 %) dwgc thu.

'H NMR (400 MHz, DMSO-de): 8 11,45 (s, 1H), 8,44 - 8,38 (m, 2H), 7,89 (d, J
— 8,0 Hz, 3H), 7,60 (d, J= 8,0 Hz, 2H), 7,19 - 7,16 (m, 1H), 3,72 (q, J1 = 14,8 Hz, I,=
31,2 Hz, 2H), 3,19 (s, 3H), 2,84 - 2,80 (m, 1H), 2,65 - 2,55 (m, 1H), 2,55 - 2,50 (m,
1H), 2,42 - 2,32 (m, 1H), 2,28 - 2,20 (m, 1H), 2,20 (s, 3H), 2,05 - 1,98 (m, 1H), 1,72 -
1,68 (m, 1H). MS Tinh toan: 412,1; MS Phat hién: 413,1 ([M+H]")

Vi du tdng hop 20. Pidu ché 5-[(3-metansulfonylbenzyl)metylamino]-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol (hgp chét 23)
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Theo phuong phép diéu ché hop chit 26, hop chat néu & d& muc ndy duéi dang

chat ran mau trang (50 mg, 5,5 %) duoc thu.

'H NMR (400 MHz, DMSO-de): & 8,51 - 8,30 (m, 2H), 7,95 - 7,85 (m, 2H),
7,81 (d, J = 8,0 Hz, 1H), 7,70 (d, J = 8,0 Hz, 1H), 7,60 (t, J = 8,0 Hz, 1H), 7,25 - 7,15
(m, 1H), 3,76 (dd, J; = 14,0 Hz, J, = 31,6 Hz, 2H), 3,21 (s, 3H), 2,90 - 2,80 (m, 1H),
2,70 - 2,60 (m, 1H), 2,60 - 2,50 (m, 1H), 2,50 - 2,40 (m, 1H), 2,30 - 2,15 (m, 4H), 2,10
- 2,00 (m, 1H), 1,70 - 1,60 (m, 1H). MS Tinh toan: 412,5; MS Phat hién: 413,1
([M+H]").

Vi dy tong hop 21. Pidu ché 5-[metyl-(4-metylbenzyl)amino]-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol hydroclorua (hop chat 24)

Theo phuong phéap didu ché hop chét 26, hop chat néu & d& muc nay dudi dang

chét rin mau vang twoi (50 mg, 5,5 %) dugc thu.

'H NMR (400 MHz, CD3;0D): § 8,51 - 8,50 (m, 1H), 8,35 - 8,20 (m, 2H), 7,65 -
7,47 (m, 3H), 7,34 (d, T = 8,0 Hz, 2H), 4,63 (t, J = 13,2 Hz, 1H), 4,34 (t, T = 13,6 Hz,
1H), 3,90 - 3,70 (m, 1H), 3,20 - 3,00 (m, 2H), 3,00 - 2,75 (m, 5H), 2,65 - 2,52 (m, 1H),
2,41 (s, 3H), 2,25 - 2,10 (m, 1H). MS Tinh toan: 348,2; MS Phét hién: 349,2
([M+H]").

Vi du tong hop 22. Pidu ché 5-[(3-metoxybenzyl)metylamino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hop chét 13)

Theo phuong phap diu ché hop chét 26, hop chat néu & ¢é muc nay duéi dang

chét rin mau nau (105 mg, 13,2 %) duoc thu.

'H NMR (400 MHz, CDCls) § 8,24 (br, 1H), 7,82 (m, 2H), 7,26 - 7,22 (m, 1H),
7,14 - 7,02 (m, 1H), 7,00 - 6,90 (m, 2H), 6,80 - 6,75 (m, 1H), 3,85 - 3,80 (m, 3H), 3,65
(s, 2H), 2,95 - 2,78 (m, 2H), 2,65 - 2,52 (m, 2H), 2,50 - 2,40 (m, 1H), 2,32 - 2,28 (m,
3H), 2,27 - 2,16 (m, 1H), 1,72 - 1,58 (m, 1H). MS Tinh toan: 364,2; MS Phat hién:
365,1 ([M+H]")

Vi du téng hop 23. Piéu ché 5-piperidin-1-yl-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-3-ol (hop chit 14)

Theo phuong phap diéu ché hop chét 26, hop chét néu & d& muc nay dudi dang

chét rin mau nau (70 mg, 10,7 %) dugc thu.
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'H NMR (400 MHz, DMSO-d): 8 9,74 (br, 1H), 8,42 (d, J = 4,4 Hz, 1H), 8,35
(d, = 8,0 Hz, 1H),7,92 (t, J = 8,4 Hz, 1H), 7,23 (t, ] = 6,8 Hz, 1H), 3,60 - 3,40 (m,
3H), 3,12 - 3,02 (m, 2H), 2,75 - 2,60 (m, 3H), 2,55 - 2,48 (m, 1H), 2,30 - 2,27 (m, 1H),
1,90 - 1,70 (m, 6H), 1,50 - 1,42 (m, 1H). MS Tinh toan: 298,2; MS Phat hién: 299,2
(IM+H]")

Vi du tdng hop 24. Piéu ché 5-morpholin-4-yl-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-3-ol (hop chét 15)

Theo phwong phép didu ché hop chét 26, hop chit néu ¢ d& muc nay duéi dang

chét rin mau nau (80 mg, 11,3 %) duoc thu.

'H NMR (400 MHz, DMSO-de): & 11,65 - 11, 47 (br, 1H), 8,39 - 8,33 (m, 2H),
7,89 (t, J=7,2 Hz, 1H), 7,18 (t, T= 5.6 Hz, 1H), 3,59 - 3,53 (m, 4H), 2,60 - 2,55 (m,
2H), 2,55 - 2,45 (m, 4H), 2,45 - 2,40 (m, 1H), 2,20 - 2,05 (m, 1H), 2,01 - 1,98 (m, 1H),
1,62 - 1,50 (m, 1H). MS Tinh toén: 300,4; MS Phat hién: 301,2 ((M+H]")

Vi du téng hop 25. Pidu ché 5-(4-metylpiperazin-1-yl)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hop chit 16)

Theo phuong phép didu ché hop chét 26, hop chat néu & dé muc nay dudi dang

‘chét ran mau xam (195 mg, 28,5 %) duoc thu.

"H NMR (400 MHz, DMSO-dg): & 8,42 (d, J= 4,4 Hz, 1H), 8,35 (d, J= 8,4 Hz,
1H), 7,91 (t, J=17,6 Hz, 1H), 7,22 (t, J= 5,6 Hz, 1H), 3,70 - 3,20 (br, 9H), 2,88 (s, 3H),
2,74 - 2,51 (m, 3H), 2,42 - 2,37 (m, 1H), 2,26 - 2,23 (m, 1H), 1,82 - 1,72 (m, 1H). MS
Tinh toan: 313,4; MS Phat hién: 314,2 ([M+H]")

Vi du tdng hop 26. Pidu ché 5-(3,4-dihydro-1H-isoquinolin-2-yl)-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol (hop chat 18)

Theo phuong phép diéu ché hop chét 26, hop chét néu ¢ d& muc ndy dudi dang
chét rdn mau tring (120 mg, 16,0 %) dugc thu.

'H NMR (400 MHz, DMSO-de): § 11,47 (s, 1H), 8,44 - 8,38 (m, 2H), 7,91 -
7,88 (m, 1H), 7,19 - 7,16 (m, 1H), 7,10 - 7,04 (m, 4H), 3,76 (s, 2H), 2,91 - 2,50 (m,
7H), 2,50 - 2,40 (m, 1H), 2,40 - 2,25 (m, 1H), 2,20 - 2,02 (m, 1H), 1,78 - 1,70 (m, 1H).
MS Tinh toan: 346,2; MS Phéat hién: 347,2 ([M+H]")

Vi du téng hop 27. Pidu ché 3-{[(3-hydroxy-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
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indazol-5-yl)metylamino]metyl } benzonitril hydroclorua (hop chét 25)

Theo phuong phéap didu ché hop chét 26, hop chat néu & d8 muc nay dudi dang
chét rin mau vang (104 mg, 13,3 %) dugec thu.

'H NMR (400 MHz, CDsOD): & 8,5 (d, J = 6,0 Hz, 1H), 8,40 - 8,32 (m, 1H),
8,21 (d, J = 8,4 Hz, 1H), 8,16 - 8,10 (m, 1H), 8,08 - 8,00 (m, 1H), 7,90 (d, ] = 8,0 Hz,
1H), 7,72 (t, J = 8,0 Hz, 1H), 7,66 - 7,56 (m, 1H), 4,80 - 4,75 (m, 1H), 4,62 - 4,45 (m,
1H), 4,00 - 3,80 (m, 1H), 3,25 - 3,00 (m, 2H), 3,00 - 2,80 (m, 5H), 2,70 - 2,60 (m, 1H),
2,30 - 2,15 (m, 1H). MS Tinh toén: 359,1, MS Phat hién: 360,1 ((M+H]").

Vi du téng hop 28. Pidu ché 5-[(4-clobenzyl)metylamino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol (hop chét 19)
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Theo phwong phép diéu ché hop chét 26,
chét rdn mau nau (144 mg, 22,5%) duoc thu.

TH NMR (400 MHz, DMSO-de): 6 11,42 (s, 1H), 8,44 - 8,38 (m, 2H), 7,87 (m,
1H), 7,39 - 7,33 (m, 4H), 7,19 - 7,16 (m, 1H), 3,72 (q, J1= 13,6 Hz, Jo= 30,4 Hz, 2H),
2,83 -2,80 (m, 1H), 2,65 - 2,55 (m, 1H), 2,55 - 2,50 (m, 1H), 2,42 - 2,32 (m, 1H), 2,28
- 2,20 (m, 1H), 2,16 (s, 3H), 2,05 - 1,98 (m, 1H), 1,72 - 1,68 (m, 1H). MS Tinh toén:
368,1; MS Phat hién: 369,1 ([M+H]")

Vi du téng hop 29. Piu ché 5-[(3-flobenzyl)metylamino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol hydroclorua (hop chat 27)
Theo phuong phép diéu ché hop chét 26, hop chét néu ¢ d& muc ndy dudi dang

chét ran mau vang (95 mg, 12,3 %) dugc thu.

"H NMR (400 MHz, CD3;0D): § 8,44 (d, J = 5,6 Hz, 1H), 8,25 - 8,15 (m, 1H),
8,15 - 8,10 (m, 1H), 7,50 - 7,45 (m, 2H), 7,39 (d, J = 8,4 Hz, 2H), 7,25 - 7,10 (m, 1H),
4,65 - 4,55 (m, 1H), 4,40 - 4,28 (m, 1H), 3,80 - 3,65 (m, 1H), 3,10 - 2,90 (m, 2H), 2,85
- 2,65 (m, 5H), 2,50 - 2,40 (m, 1H), 2,15 - 2,00 (m, 1H). MS Tinh todn: 352,2; MS
Phat hién: 353,1 ([M+H]).
Vi du téng hop 30. Pidu ché 5-[(4-metoxybenzyl)metylamino]-2-pyridin-2-y1-4,5,6,7-
tetrahydro-2H-indazol-3-ol hydroclorua (hgp chat 28)

Theo phwong phap diéu ché hop chat 26, hop chét néu ¢ dé muc ndy duéi dang
dau mau vang (80 mg, 10,7 %) duoc thu.
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'H NMR (400 MHz, CDsOD): & 8,44 (d, J = 5,2 Hz, 1H), 8,30 - 8,20 (m, 1H),
8,15 - 8,05 (m, 1H), 7,55 - 7,40 (m, 3H), 6,94 (d, J = 8,4 Hz, 2H), 4,50 (t, ] =12,8 Hz,
1H), 4,22 (t, J = 14,0 Hz, 1H), 3,76 - 3,64 (m, 4H), 3,10 - 2,93 (m, 2H), 2,92 - 2,70 (m,
SH), 2,50 - 2,42 (m, 1H), 2,10 - 2,00 (m, 1H). MS Tinh toan: 364,2; MS Phat hién:
365,2 ([M+HT).

Vi du tong hop 31. Pidu ché 5-[metyl-(2-metylbenzyl)amino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol hydroclorua (hop chit 29)

Theo phuong phép diéu ché hop chét 26, hop chét néu ¢ dé muc nay dudi dang
chét rin mau tring (300 mg, 39,5 %) dugc thu.

'H NMR (400 MHz, CDsOD): § 8,43 (d, J = 5,2 Hz, 1H), 8,20 - 8,10 (m, 2H),
7,50 - 7,37 (m, 2H), 7.35 - 7,20 (m, 3H), 4,68 (dd, J; = 13,6 Hz, J, = 23,6 Hz, 1H),
421 (dd, J; = 13,2 Hz, J, = 32,8 Hz, 1H), 3,90 - 3,73 (m, 1H), 3,10 - 2,85 (m, 2H),
2,84 - 2,65 (m, SH), 2,51 - 2,45 (m, 1H), 2,43 (s, 3H) , 2,30 - 2,00 (m, 1H). MS Tinh
toan: 348,2; MS Phat hién: 349,2 ((M+H]").

Vi du tdng hop 32. Diéu ché 5-[(2,4-diclobenzyl)metylamino]-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol hydroclorua (hgp chit 30)

Theo phuong phap diéu ché hop chét 26, hop chét néu ¢ dé muc nay duéi dang
chit rin mau tréng (127 mg, 13,3 %) dugc thu.

"H NMR (400 MHz, CD3;0D): 4 8,42 (d, J = 5,2 Hz, 1H), 8,20 - 8,07 (m, 2H),
7,71 (d, J = 8,0 Hz, 1H), 7,61 (d, J = 2,0 Hz, 1H), 7,49 - 7,35 (m, 2H), 4,78 - 4,68 (m,
1H), 4,50 - 4,30 (m, 1H), 3,90 - 3,70 (m, 1H), 3,10 - 2,90 (m, 2H), 2,90 - 2,65 (m, 5H),
2,55 - 2,45 (m, 1H), 2,30 - 2,05 (m, 1H). MS Tinh toan: 402,1; MS Phat hién: 403,1
(IM+H]").
Vi du téng hop 33. Didu ché 5-[(3,4-diclobenzyl)metylamino]-2-pyridin-2-y1-4,5,6,7-
tetrahydro-2H-indazol-3-ol hydroclorua (hop chét 31)

Theo phuong phap diéu ché hop chét 26, hop chét néu ¢ d& muc ndy duéi dang
chét rin mau vang (144 mg, 16,4 %) dugc thu.

'H NMR (400 MHz, CD;OD): § 8,54 (d, J = 5,2 Hz, 1H), 8,30 - 8,20 (m, 2H),
7,93 (d, J = 1,6 Hz, 1H), 7,75 - 7,60 (m, 2H), 7,58 - 7,50 (m, 1H), 4,75 - 4,60 (m, 1H),
4,50 - 4,35 (m, 1H), 3,95 - 3,76 (m, 1H), 3,20 - 3,00 (m, 2H), 3,00 - 2,77 (m, 5H), 2,62
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- 2,55 (m, 1H), 2,23 - 2,15 (m, 1H). MS Tinh toan: 402,1; MS Phat hién: 403,1
([IM+H]).

Vi du téng hop 34. Pidu ché 5-(metyl(5,6,7,8-tetrahydroquinolin-8-yl)amino)-2-
(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol (hop chét 33)

1) biu ché N-metyl-5,6,7,8-tetrahydroquinolin-8-amin

6,7-Dihydroquinolin-8(5H)-on (2,0 g, 13,59 mmol) dugc hoa tan trong 40 mL
dicloetan va sau d6 metylamin (3,39 mL, 27,18 mmol, 2,0 eq) va axetat 7 giot duoc
thém vao. Hon hop phan tng duoc khudy & nhiét d6 phong trong 1 gir va sau d6 natri
triaxetoxyborohydrua (5,7 g, 27,18 mmol, 2,0 eq) duoc thém vio. Hon hop phan tng
dugce khudy & nhiét 46 phong trong 12 gid va sau d6 dung dich nuéc amoni clorua
10% duoc thém vao diéu chinh @6 pH dén ~8,0. Hon hop phan Gng dwoc chiét biang
diclometan (60 mL x 2) va sau d6 16p hitu co duoc lam khé bang natri sulfat khan v
sau d6 duoc cb trong didu kién 4p suét giam thu dugc hop chat néu & d& muc nay (1,98

2, 90,0%).

'H NMR (600 MHz, CDCls): & 8,33 (d, J = 4,1 Hz, 1H), 7,25 - 7,32 (m, 1H),
7,01 (q, J = 4,1 Hz, 1H), 3,66 (m, 1H), 2,73 - 2,78 (m, 1H), 2,66 - 2,70 (m, 1H), 2,49
(s, 3H), 2,07 - 2,11 (m, 1H), 1,91 - 1,96 (m, 1H), 1,66 - 1,76 (m, 2H).

2) Pidu ché 5-(metyl(5,6,7,8-tetrahydroquinolin-8-yl)amino)-2-(pyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol

3-Hydroxy-2-(pyridin-2-y1)-2,4,6,7-tetrahydro-5H-indazol-5-on (0,03 g, 0,13
mmol) dwoc hoa tan trong 8 ml dicloetan va sau d6 N-metyl-5,6,7,8-
tetrahydroquinolin-8-amin (0,02 g, 0,13 mmol, 1,0 eq), va axetat 2 giot dugc thém
vao. Hon hop phan ung duoc khudy & nhiét d6 phong trong 1 gir va sau d6 natri
xyanoborohydrua (0,01 g, 0,16 mmol, 1,2 eq) duogc thém vao. Hon hop phan tng duge
khudy & nhiét d6 phong trong 12 gid, va sau d6 dung dich nuéc amoni clorua 10%
duoc thém vao dé diéu chinh d6 pH dén khoang ~ 8,0. Hon hop phan tng duoc chiét
bang diclometan (20 mL x 2) va sau d6 1ép hitu co dugc lam khd bing natri sulfat
khan va dugc c6 trong diéu kién ap suét giam. Can dugc tinh ché bang sic k¥ silica gel
(diclometan/metanol=5/1+0,1% trietylamin) thu dugc hop chét néu & dé muc nay dudi

dang chét ran mau nau (0,05 g, 11,0 %).
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'H NMR (600 MHz, CDCls): § 8,50 — 8,44 (m, 1H), 8,23 — 8,17 (m, 1H), 7,90 —
7,70 (m, 2H), 7,33 (d, J = 7,4 Hz, 1H), 7,10 — 6,97 (m, 2H), 4,20 — 4,12 (m, 1H), 3,15
~2,95 (m, 1H), 2,85 — 2,77 (m, 3H), 2,71 — 2,65 (m, 1H), 2,60 — 2,42 (m, 2H), 2,29 (s,
3H), 2,27 — 2,20 (m, 1H), 2,05 — 1,95 (m, 2H), 1,83 — 1,67 (m, 3H). MS Tinh toén:
375,2; MS Phét hién: 376,1 ((M+H]").

Vi du tong hop 35. Pidu ché xyclopropyl(4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-5-yl)piperazin-1-yl)metanon. (hgp chét 38)

3-Hydroxy-2-(pyridin-2-y1)-2,4,6,7-tetrahydro-5H-indazol-5-on (2,5 g, 10,9
mmol) dugc hoa tan trong 100 mL diclometan/dicloetan (1/1) va sau d6
xyclopropyl(piperazin-1-yl)metanon hydroclorua (3,1 g, 16,4 mmol, 1,5 eq),
diaisopropyletylamin (2,8 ml, 16,4 mmol, 1,5 eq), axetat (1,0 ml, 16,4 mmol, 1,5 eq)
duge thém vao. Hon hop phan tng duoc khudy & nhiét 46 phong trong 3 gid va sau d6
natri triaxetoxyborohydrua (4,6 g, 21,8 mmol, 2,0 eq) dugc thém vao. Hon hop phan
tmg dugc khudy & nhiét d6 phong trong 48 gid va sau d6 dung dich nudc natri
hydroxit 2M duoc thém vao dé diéu chinh d6 pH dén khoang ~8,0. Hon hop phan tng
duoc chiét bang diclometan (20 mL x 2) va sau d6 16p hitu co dugc 1am khd bang natri
sulfat khan va dugc co trong diéu kién ap suét giam. Can dugc tinh ché 1an dau bé‘mg
sac ky cot silica gel (diclometan/metanol = 5/1) va sau d6 dugc két tinh lai bang
dietylete thu dugc hop chit néu & d& muc nay duéi dang chét ran mau nau nhat (2,8 g,

70,0%).

'H NMR (600 MHz, CDCls): & 8,23 (d, J = 5,5 Hz, 1H), 7,82 (t, ] = 3,4 Hz,
2H), 7,10 (q, J = 4,1 Hz, 1H), 3,74 - 3,61 (m, 4H), 2,91 - 2,81 (m, 1H), 2,81 -2,52 (m,
8H), 2,44-2,35 (m, 1H), 2,15 - 2,07 (m, 1H), 1,76 - 1,70 (m, 1H), 1,04 - 0,95 (m, 2H),
0,79 - 0,70 (m, 2H). MS Tinh toan: 367,2; MS Phat hién: 368,1 ((M+H]").

Vi du téng hop 36. Diéu ché 5-((4-(dimetylamino)benzyl)(metyl)amino)-2-(pyridin-2-
y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp chat 70)

3-Hydroxy-2-(pyridin-2-yl1)-2,4,6,7-tetrahydro-5H-indazol-5-on (0,70 g, 3,04
mmol) duoc hoa tan trong 40 mL diclometan/dicloetan (1/1) va sau d6 N,N-dimetyl-4-
((metylamino)metyl)anilin (0,50 g, 3,04 mmol, 1,0 eq), va axetat (0,19 ml, 3,04 mmol,
1,0 eq) duoc thém vao. Hon hop phén tng duge khudy & nhiét 6 phong trong 1 gior va

sau d6 natri triaxetoxyborohydrua (0,64 g, 3,04 mmol, 1,0 eq) duoc thém vao. Hoén
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hop phan tmg duoc khudy & nhiét d6 phong trong 18 gio va sau d6 dung dich nuée
natri hydroxit 2M duogc thém vao dé didu chinh d6 pH dén khoang ~8,0. Hon hop phan
g duoc chiét bang diclometan (20 mL x 2) va sau d6 16p hiru co duge [am kho bang
natri sulfat khan va duoc cb trong diéu kién ap suit giam. Can duoc tinh ché bang sic
ky cot silica gel (diclometan/metanol = 5/1) thu dwoc hop chit néu & d8 muc nay dudi

dang chit rin mau den (0,094 g, 8,0%).

'H NMR (600 MHz, CD;0OD): § 8,42 — 8,34 (m, 1H), 8,25 (d, T = 8,8 Hz, 1H),
7,90 — 7,79 (m, 1H), 7,27 (d, T = 9,0 Hz, 2H), 7,18 (dd, J = 8,0, 5,4 Hz, 1H), 6,77 (d, J
=9.1 Hz, 2H), 4,11 (dd, J = 23,9, 13,5 Hz, 2H), 3,55 - 3,37 (m, 1H), 2,93 (s, 6H), 2,87
~2,72 (m, 2H), 2,63 (s, 3H), 2,58 — 2,47 (m, 2H), 2,34 — 2,25 (m, 1H), 2,02 — 1,92 (m,
1H). MS Tinh toén: 377,2; MS Phét hién: 378,3 ([M+H]").

Vi du tong hop 37. Piéu ché 2-pyridin-2-yl-5-pyrolidin-1-yl-4,5,6,7-tetrahydro-2H-
indazol-3-ol. (hop chat 96)

3-Hydroxy-2-(pyridin-2-y1)-2,4,6,7-tetrahydro-5H-indazol-5-on (0,30 g, 1,30
mmol) dugc hoa tan trong 10 mL diclometan va sau d6 pyrolidin (0,32 ml, 3,91 mmol,
3,0 eq), va axetat (0,16 ml, 2,61 mmol, 2,0 eq) dugc thém vao. Hén hop phan dng
duoc khudy & nhiét d6 phong trong 12 gid va sau d6 natri triaxetoxyborohydrua (0,35
g, 1,65 mmol, 1,3 eq) duoc thém vao. Hon hop phan tng duge khudy & nhiét &6 phong
trong 12 gi¢ va sau d6 dung dich nudc natri hydro cacbonat 10% dugc thém vao dé
didu chinh d6 pH dén khoang ~8,0. H3n hop phén tGng duoc chiét bang diclometan (20
mL x 2) va sau d6 16p hitu co duoc lam khé bang natri sulfat khan va duge cd trong
didu kién 4p sudt gidm. Cin dugc tinh ché bang sic ky cot silica gel
(diclometan/metanol = 5/1) thu dwgc hop chat néu & d& muc ndy dudi dang gel mau
nau (0,085 g, 23,0%). Bing phwong phép gidng nhu trén day, cac hop chét 17, 160 va
161 duoc diéu ché.

'H NMR (600 MHz, CDCls): & 10,45 (brs, 1H), 8,23 (s, 1H), 7,98 — 7,75 (m,
2H), 7,21 - 7,05 (m, 1H), 3,51 — 3,20 (m, 5H), 3,00 - 2,80 (m, 2H), 2,77 — 2,59 (m,
2H), 2,45 - 2,30 (m, 1H), 2,15 - 2,00 (m, 5H). MS Tinh toan: 284,2; MS Phat hién:
285.4 ([M+H]).

Vi duy tdng hop 38. Pibu ché 5-(4-metoxybenzylamino)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hop chét 88)
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Theo phwong phéap diéu ché hop chét 96, hop chit néu & dé muc ndy duéi dang

chét rdn mau x4m sim (0,30 g, 39,3%) dugc thu.

H NMR (600 MHz, CDCls): & 8,23 (d, ] = 4,8 Hz, 1H), 7,93 — 7,85 (m, 1H),
7,83 — 7,77 (m, 1H), 7,36 (d, J = 8,6 Hz, 2H), 7,09 (dd, ] = 7,5, 5,3 Hz, 1H), 6,86 (d, J
= 8,7 Hz, 2H), 3,93 (dd, J = 50,4, 13,1 Hz, 2H), 3,06 (ddd, J = 12,3, 5,1, 2,6 Hz,1H),
2,90 (dd, J = 14,7, 5,0 Hz, 1H), 2,78 (ddd, J = 16,7, 4,9, 3,9 Hz, 1H), 2,58 (ddd, J =
16,8, 11,1, 5,7 Hz, 1H), 2,50 (dd, J = 14,6, 9,6 Hz, 1H), 2,26 — 2,14 (m, 1H), 1,91 -
1,81 (m, 1H). MS Tinh toan: 350,2; MS Phat hién: 351,5 ([M+H]").

Vi du tong hop 39. Pidu ché 5-phenetylamino-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-3-ol. (hop chét 93)

Theo phuong phap diéu ché hop chét 96, hop chéat néu & dé muc nay dudi dang

chét rin mau xam sdm (0,30 g, 39,3%) duoc thu.

"H NMR (600 MHz, DMSO-ds): & 8,44 — 8,23 (m, 2H), 7,85 (t, ] = 7,1 Hz, 1H),
7,27 — 7,23 (m, 2H), 7,21 — 7,18 (m, 2H), 7,15 - 7,12 (m, 2H), 2,90 - 2,75 (m, 3H),
2,72 — 2,65 (m, 2H), 2,60 - 2,50 (m, 1H), 2,48 — 2,35 (m, 2H), 1,95 - 1,89 (m, 2H),
1,56 — 1,44 (m, 1H). MS Tinh toan: 334,2; MS Phét hién: 335,3 ([M+H]").
Vi du tdng hop 40. DPiéu ché 5-phenylamino-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-3-ol. (hgp chat 92)

Theo phuong phap diéu ché hop chét 96, hop chét néu & d& muc nay dudi dang
chét rdn mau néu (0,21 g, 53,2%) duoc thu.

'"H NMR (600 MHz, CDCI30D): § 8,27 — 8,21 (m, 1H), 7,87 — 7,79 (m, 2H),
7,20 — 7,13 (m, 2H), 7,13 — 7,03 (m, 1H), 6,74 — 6,66 (m, 1H), 6,66 — 6,58 (m, 2H),
3,90 — 3,73 (m, 1H), 2,95 (ddd, J = 16,0, 9,0, 4,5 Hz, 1H), 2,85 — 2,69 (m, 2H), 2,45 —
2,33 (m, 1H), 2,23 —2,07 (m, 1H), 1,95 — 1,79 (m, 1H). MS Tinh toan: 306,2; MS Phat
hién: 307,3 ([M+H]").
Vi du téng hop 41. Biéu ché 5-(3,4-diflophenylamino)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hgp chat 32)

Theo phuong phap diéu ché hop chét 96, hop chét néu & d& muc nay dudi dang
chét rén mau xam sim (0,22 g, 74,2%) dugc thu.

"H NMR (600 MHz, DMSO-de): § 11,50 (s, 1H), 8,39 (d, J = 8,4 Hz, 1H), 8,36
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(d, T =4,0 Hz, 1H), 7,84 (t, ] = 7,2 Hz, 1H), 7,14 (dd, J = 6,9, 5,2 Hz, 1H), 7,06 (q, T =
9,7 Hz, 1H), 6,58 (ddd, T = 13,7, 6,8, 2,4 Hz, 1H), 6,37 (d, ] =9,1 Hz, 1H), 5,80 (d, T =
8,1 Hz, 1H), 3,62 - 3,50 (m, 1H), 2,64 — 2,55 (m, 2H), 2,51 (dd, J = 15,1, 5,1 Hz, 1H),
2,06 — 2,00 (m, 1H), 2,00 — 1,93 (m, 1H), 1,64 — 1,53 (m, 1H). MS Tinh toan: 342,1;
MS Phat hién: 343,2 ([M+H]").

Vi du téng hop 42. Piéu ché 5-(4-etylpiperazin-1-yl)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hop chit 91)

Theo phuong phéap diéu ché hop chét 96, hop chat néu & d& muc nay duéi dang
gel mau nau (0,20 g, 47,0%) duogc thu.

'H NMR (600 MHz, CDCls): 5 8,28 — 8,00 (m, 1H), 7,95 — 7,80 (m, 1H), 7,80 —
7,65 (m, 1H), 7,10 — 6,95 (m, 1H), 2,85 — 2,50 (m, 12H), 2,35 — 2,25 (m, 1H), 2,15 —
2,05 (m, 1H), 2,05 — 1,95 (m, 2H), 1,70 — 1,55 (m, 1H), 1,50 — 1,15 (m, 3H). MS Tinh
toan: 327,2; MS Phat hién: 328,4 (M+H]").

Vi du téng hop 43. Dibu ché 5-(4-propylpiperazin-1-yl)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hgp chit 100)

3-Hydroxy-2-(pyridin-2-yl1)-2,4,6,7-tetrahydro-5H-indazol-5-on (0,25 g, 1,09
mmol) dugc hoa tan trong 14 mL diclometan/dicloetan (1/1) va sau do 1-
propylpiperadin dihydrobromua (0,41 g, 1,42 mmol, 1,3 eq), va diaisopropyletylamin
(0,50 ml, 2,84 mmol, 2,6 eq) dugc thém vio. Hén hop phan tng duoc khudy & nhiét
d6 phong trong 1 gio va sau d6 natri triaxetoxyborohydrua (0,30 g, 1,42 mmol, 1,3 eq)
dwoc thém vao. Hon hop phan tng duoc chiét bang diclometan (20 mL x 2) va sau d6
16p hitu co duoc lam khé bang natri sulfat khan va dugc cd trong didu kién 4p suét
giam. Cin duoc tinh ché bang sic ky cot silica gel (diclometan/metanol = 5/1) thu
duoc hop chat néu & d& muc nay duédi dang chat rdn mau nau (0,11 g, 29,0%). Bing

phwong phap giéng nhu trén ddy, cac hop chat 127 va 128 ciing dwoc didu ché.

'H NMR (600 MHz, CDCL;0D): & 8,28 — 8,16 (m, 1H), 8,00 — 7,58 (m, 2H),
7,17 — 6,97 (m, 1H), 3,05 - 2,87 (m, 8H), 2,85 - 2,75 (m, 2H), 2,71 (dd, J = 14,5, 4,7
Hz, 1H), 2,68 — 2,57 (m, 3H), 2,39 (dd, J = 14,3, 10,8 Hz, 1H), 2,21 — 2,12 (m, 1H),
1,75 — 1,65 (m, 3H), 0,93 (t, ] = 7,4 Hz, 3H). MS Tinh toan: 341,2; MS Phat hién:
342,4 ([M+H]").
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Vi du tdéng hop 44. Pidu ché 5-(4-xyclohexylmetylpiperazin-1-yl)-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chat 106)

Theo phuong phap diéu ché hop chit 100, hop chéat néu & dé muc nay duéi

dang cht rin mau nau (0,14 g, 33,1%) dugc thu.

'H NMR (600 MHz, CD30D): § 8,45 - 8,20 (m, 2H), 7,87 (dd, J = 12,7, 5,3 Hz,
1H), 7,19 (dd, T = 7,1, 5,3 Hz, 1H), 3,55 - 3,35 (m, 1H), 3,09 — 2,53 (m, 10H), 2,40 -
2,25 (m, 1H), 2,25 — 2,07 (m 1H), 1,92 — 1,61 (m, 8H), 1,37 — 1,28 (m, 4H), 1,26 —
1,19 (m, 1H), 1,10 - 0,90 (m, 2H). MS Tinh toan: 395,3; MS Phét hién: 396,3
([M+H]).

Vi du téng hop 45. Pidu ché 5-(4-benzylpiperazin-1-yl)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hop chit 105)

Theo phwong phap didu ché hop chit 100, hop chat néu ¢ d& muc nay dudi
dang chét rn mau nau (0,20 g, 47,1%) duoc thu.

'H NMR (600 MHz, CDCls): & 8,22 (d, J = 5,1 Hz, 1H), 7,90 - 7,70 (m, 2H),
7,39 — 7,27 (m, SH), 7,11 (dd, J = 7,5, 5.4 Hz, 1H), 3,75 (brs, 2H), 3,31 — 2,75 (m,
10H), 2,74 — 2,61 (m, 2H), 2,60 — 2,42 (m, 1H), 2,41 — 2,24 (m, 1H), 1,89 — 1,67 (m,
1H). MS Tinh toan: 389,2; MS Phat hién: 390,3 ([M+H]").

Vi du téng hop 46. Pidu ché 5-(4-phenetylpiperazin-1-yl)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hgp chét 104)

Theo phuong phap diu ché hop chit 100, hop chit néu & dé muc nay dudi
dang chét ran mau nau (0,18 g, 40,9%) duoc thu.

'H NMR (600 MHz, CDCl3): & 10,24 (brs, 1H), 8,24 — 8,11 (m, 1H), 8,04 —
7,81 (m, 1H), 7,81 — 7,69 (m, 1H), 7,27 — 7,22 (m, 2H), 7,18 — 7,14 (m, 3H), 7,07 -
7,02 (m, 1H), 3,70 (ddd, T = 6,6, 4,2, 2,5 Hz, 1H), 2,88 — 2,64 (m, 12H), 2,63 — 2,52
(m, 2H), 2,36 (dd, J = 14,3, 10,7 Hz, 1H), 2,19 — 2,10 (m, 1H), 1,84 — 1,76 (m, 1H),
1,68 (ddd, J = 23,9, 12,2, 5,2 Hz, 1H). MS Tinh toan: 403,2; MS Phat hi¢n: 404,3
([M+H]").

Vi du téng hop 47. Pidu ché 5-[4-(3-phenylpropyl)-piperazin-1-yl]-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chét 107)
Theo phuong phap didu ché hop chét 100, hop chét néu & dé muc nay dudi
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dang chit rin mau ndu (0,11 g, 24,2%) duoc thu.

'H NMR (600 MHz, CDsOD): & 8,36 (ddd, J = 5,0, 1,9, 0,9 Hz, 1H), 8,27 (d, J
= 8,4 Hz, 1H), 7,83 (ddd, J = 8.4, 7.4, 1,9 Hz, 1H), 7,28 — 7,22 (m, 2H), 7,21 — 7,12
(m, 4H), 3,05 — 2,78 (m, 8H), 2,75 (ddd, T = 16,1, 5.3, 3,2 Hz, 3H), 2,67 — 2,55 (m,
4TD), 2,31 — 2,23 (m, 1H), 2,13 (ddtdd, J = 8,1, 5,4, 2,7, 1,3, 0,6 Hz, 1H), 1,96 — 1,88
(m, 3H), 1,76 — 1,66 (m, 1H). MS Tinh toan: 417,3; MS Phat hién: 418,3 ([M+H]").

Vi dy tong hop 48. Piéu ché 5-((2-(dimetylamino)benzyl)(metyl)amino)-2-(pyridin-2-
yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chat 71)

5-(Metylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol (0,20 g,
0,82 mmol) duwgc hoa tan trong 15 ml dicloetan va sau 46 2-
(dimetylamino)benzaldehyt (0,18 g, 1,23 mmol, 1,5 eq), va axetat 2 giot dugc thém
vao. Hén hop phéan tng dwoc khudy & nhiét d6 phong trong 1 gio va sau d6 natri
triaxetoxyborohydrua (0,35 g, 1,63 mmol, 2,0 eq) duoc thém vio. Hon hop phan tng
duge khudy & nhiét @6 phong trong 16 gid va sau d6 dung dich nuéc natri hydroxit 2M
dwoc thém vao. Hn hop phéan tmg duge chiét bang diclometan (20 mL x 2) va sau d6
16p hitu co dugc 1am khd bang natri sulfat khan va dugc c6 trong diéu kién 4p suit
giam. Can duogc tinh ché bang sic ky cot silica gel (diclometan/metanol = 5/1) thu
dwoc hop chét néu & 8 muc nay dudi dang chét ran mau nau nhat (0,09 g, 29%). Bang

phwong phap giéng nhu trén day, cic hop chét 69 va 77 cling dugc diéu ché.

"H NMR (600 MHz, CD30D): & 8,38 — 8,35 (m, 1H), 8,23 (d, J = 8,4 Hz, 1H),
7,86 — 7,81 (m, 1H), 7,44 — 7,37 (m, 2H), 7,34 (d, ] = 7,4 Hz, 1H), 7,20 — 7,14 (m,
2H), 4,31 (s, 2H), 3,38 (tdd, J = 5,2, 4,5, 2,7 Hz, 1H), 2,83 (ddd, J = 16,8, 5,3, 2,5 Hz,
1H), 2,80 — 2,74 (m, 1H), 2,71 (s, 6H), 2,69 — 2,64 (m, 1H), 2,65 (s, 3H) 2,61 (dd, J =
13,8, 11,1 Hz, 1H), 2,29 (ddd, J = 7,0, 5,2, 2,7 Hz, 1H), 2,02 (qd, J = 11,9, 5,5 Hz,
1H). MS Tinh toan: 377,2; MS Phat hién: 378,3 ([M+H]").
Vi du tdng hop 49. Diéu ché 5-(metylquinolin-6-ylmetylamino)-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hop chét 63)

5-Metylamino-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-indazol-3-ol (0,25 g, 1,02
mmol) duoc hoda tan trong 20 mL diclometan/dicloetan (1/1) va sau d6 quinolin-6-

carboxaldehyt (0,24 g, 1,5 mmol, 1,5 eq), va axetat (0,06 ml, 1,0 mmol, 1 eq) dugc

thém vao. Hon hop phan @ng duoc khuiy & nhiét d6 phong trong 1 gid va sau d6 natri
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triaxetoxyborohydrua (0,09 g, 1,5 mmol, 1,5 eq) duoc thém vio. Hon hop phan ung
dwoc khudy & nhiét d6 phong trong 12 gid va sau d6 dung dich nuéc natri hydroxit
10% duogc thém vao dé didu chinh d6 pH dén khoang ~8,0. Hon hop phan tng dugc
chiét bang diclometan (20 mL x 2) va sau d6 1ép hitu co dugc lam khod bang natri
sulfat khan va duogc c6 trong diéu kién 4p suét giam. Cin duoc tinh ché bang sic ky
c6t silica gel (diclometan/metanol = 5/140,1% trietylamin) thu duoc hop chat néu ¢ dé
muc ndy duéi dang chit rin mau niu (0,058 g, 14,7%). Bang phuong phap gidng nhu
trén day, hop chét 61 ciing dwoc diéu ché.

'H NMR (600 MHz, DMSO-de): 5 11,42 (brs, 1H), 8,81 (dd, ] = 4,2, 1,8 Hz,
1H), 8,42 — 8,33 (m, 2H), 8,30 (d, J = 7,7 Hz, 1H), 7,94 (d, J = 8,6 Hz, 1H), 7,84 (s,
2H), 7,72 (dd, T = 8,6, 1,7 Hz, 1H), 7,46 (dt, ] = 4,1, 3,0 Hz, 1H), 7,10 - 7,20 (m, 1H),
3,78 (dd, T = 43,2, 13,9 Hz, 2H), 2,84 (ddd, J = 10,8, 5,0, 2,7 Hz, 1H), 2,72 — 2,61 (m,
1H), 2,57 — 2,47 (m, 1H), 2,40 (tddd, J = 7,9, 6,7, 3,5, 2,1 Hz, 1H), 2,30 — 2,14 (m,
1H), 2,19 (s, 3H), 2,09 — 1,99 (m, 1H), 1,70 (qd, J = 12,0, 5,4 Hz, 1H). MS Tinh toén:
385,2; MS Phit hién: 386,2 ([M+H]"). |

Vi du téng hop 50. Pidu ché 5-(isoquinolin-3-ylmetyl-metylamino)-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chét 62)

Theo phuong phap didu ché hop chét 63, hop chit néu & ¢é muc nay duéi dang
chét ran mau ndu (0,02 g, 6,1%) duoc thu.

TH NMR (600 MHz, DMSO-de): & 11,45 (brs, 1H), 9,21 (s, 1H), 8,47 — 8,31 (m,
2H), 8,05 (d, J = 8,2 Hz, 1H), 7,92 (d, J = 8,2 Hz, 1H), 7,89 — 7,79 (m, 2H), 7,70 (t, ] =
7,5 Hz, 1H), 7,58 (t, J = 7,4 Hz, 1H), 7,10 - 7,20 (m, 1H), 3,88 (dd, J = 41,3, 14,7 Hz,
2H), 2,93 — 2,81 (m, 1H), 2,71 — 2,59 (m, 1H), 2,56 — 2,36 (m, 2H), 2,27 (s, 3H), 2,25
— 2,14 (m, 1H), 2,09 — 1,99 (m, 1H), 1,75 — 1,64 (m, 1H). MS Tinh toan: 385,2; MS
Phat hién: 386,2 ([M+H]).

Vi du téng hop 51. Pidu ché 5-(metyl((5-(4-metylpiperazin-1-yl)imidazo[1,2-
a]pyridin-2-yl)metyl)amino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp
chét 37)

5-(Metylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-0ol (0,13 g,
0,55 mmol) dugc hoa tan trong 6 ml diclometan/dicloetan (1/1) va sau d6 5-(4-
metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-carbaldehyt (0,20 g, 0,82 mmol, 1,5 eq),
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va axetat 3 giot dwgc thém vio. Hon hop phan tmg duoc khudy & 45°C trong 16 gid va
sau d6 natri xyanoborohydrua (0,07 g, 1,09 mmol, 2,0 eq) dugc thém vao. Hon hop
phan tng duoc khudy & 45°C trong 24 gio va sau d6 dung dich nuée natri hydroxit 2M
duoc thém vao. Hon hop phan tng dugc chiét bang diclometan (20 mL x 2) va sau d6
16p hitu co dugc 1am kho bang natri sulfat khan va duge co trong diéu kién 4p suit
giam. Cin duoc tinh ché bang sic ky cot silica gel (dung mdi : diclometan/metanol =
5/1) thu dugc hop chit néu & d& muc ndy duéi dang chét ran mau nau nhat (0,059 g,
15%). Bang phuong phép giéng nhu trén déy, cac hop chat 35 va 36 cling duoc didu

I'4
A

ché.

'H NMR (600 MHz, CD;OD): § 8,39 — 8,33 (m, 1H), 8,27 (d, J = 8,8 Hz, 1H),
7,88 — 7,78 (m, 1H), 7,67 (s, 1H), 7,28 (ddd, J = 31,9, 16,9, 6,7 Hz, 2H), 7,15 (dd, J =
8,1, 5,3 Hz, 1H), 6,52 — 6,40 (m, 1H), 3,94 (dd, J = 26,0, 14,0 Hz, 2H), 3,24 — 3,01 (m,
4H), 3,02 — 2,93 (m, 1H), 2,82 — 2,56 (m, 7H), 2,43 (s, 3H), 2,37 (s, 3H), 2,41 — 2,35
(m, 1H), 2,26 — 2,19 (m, 1H), 1,80 (qd, J = 11,9, 5,4 Hz, 1H). MS Tinh toan: 472,2;

MS Phat hién: 473,4 ((M+H]").
Vi du tdng hop 52. Pidu ché 5-{metyl-[6-(4-metyl-piperazin-1-yl)-pyrimidin-4-
ylmetyl]-amino}-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chat 34)

Theo phuong phap diéu ché hop chét 37, hop chit néu & dé muc nay dudi dang
chét rin mau nau (0,03 g, 12,7%) duoc thu.

"H NMR (600 MHz, CD30D): § 8,40 — 8,32 (m, 2H), 8,27 (d, J = 8,4 Hz, 1H),
7,87 - 7,79 (m, 1H), 7,16 (dd, J = 7,2, 5,0 Hz, 1H), 6,87 (s, 1H), 3,76 — 3,54 (m, 6H),
2,94 — 2,87 (m, 1H), 2,80 — 2,70 (m, 1H), 2,65 — 2,53 (m, 2H), 2,53 — 2,42 (m, SH),
2,35 (s, 3H), 2,29 (s, 3H), 2,15 — 2,08 (m, 1H), 1,81 (dtd, J = 22.2, 11,0, 5,4 Hz, 1H).
MS Tinh toan: 434,3; MS Phat hién: 435,5([M+H]").
Vi dy tdng hop 53. Pidu ché 1-[4-(3-hydroxy-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-5-yl)-piperadin-1-yl]-2-butyn-1-on. (hop chat 89)
1) Piéu ché tert-butyl 4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-carboxylat

3-hydroxy-2-pyridin-2-y1-2,4,6,7-tetrahydroindazol-5-on (1,55 g, 6,78 mmol,
1,0 eq) duoc hoa tan trong 80 mL diclometan/dicloetan (1/1) va sau d6 dudi dong nito,
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tert-butyl piperazin-1-carboxylat (3,65 g, 16,97 mmol, 2,5 eq) va axetat (0,4 ml, 6,77
mmol, 1,0 eq) dugc thém vao. Hén hop phan ng duoc khuéy O nhiét d6 phong trong
2 gid va sau d6 ¢ 0°C, natri triaxetoxyborohydrua (4,31 g, 20,3 mmol, 3,0 eq) duoc
thém vao va sau d6 duoc khudy & nhiét 46 phong trong 3 gio. Dung dich nuée natri
hydro cacbonat bio hoa (20 mL) dugc thém vao hdn hop phan Gmg & didu chinh d6
pH dén khoang 7 va sau d6 n6 duoc chiét bang diclometan (30 mL x 3). Lép hitu co
dwoc 1am kho bing natri sulfat khan va sau d6 duoc cb trong diéu kién ap suit giam.
Cian duoc tinh ché bang cot silica gel (dung mdi : diclometan/metanol = 10/1) thu dwgc
hop chit néu & d& muc nay duéi dang chit rin mau vang (1,59 g, 58,8%). Bing

phwong phap gibng nhu trén day, hop chit 109 ciing dwoc didu ché.

'H NMR (600 MHz, CDCls) & 8,23 (dt, J = 5,0, 1,2 Hz, 1H), 7,81 (dd, J = 11,0,
4.4 Hz, 2H), 7,09 (dd, T = 8,3, 5,1 Hz, 1H), 3,49 (brt, 4H), 2,88 — 2,78 (m, 2H), 2,73 —
2,61 (m, 6H), 2,42 — 2,31 (m, 1H), 2,15 (dd, J = 8.4, 5,1 Hz, 1H), 1,77 — 1,64 (m, 1H),
1,46 (s, 9T1).

2) Didu ché 5-(piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol
dihydroclorua

tert-Butyl 4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-carboxylat (1,59 g, 3,98 mmol, 1,0 eq) dugc hoa tan trong 30 mL
metanol va sau d6 dudi dong nito, 10 ml dung dich axit clohydric isopropanol 4,6N
duoc thém vao. Hon hop phan ting dugc khudy ¢ nhiét d6 phong trong 1 ngay va dugc
cd trong didu kién 4p sudt giam. Cin duoc két tinh lai bang ruou etylic va etyl ete thu
duoc hop chit néu & d& muc nay dudi dang chat ran mau vang (1,31 g, 87,8%).

"H NMR (600 MHz, CDsOD) & 8,51 — 8,44 (m, 1H), 8,26 (dd, J = 8,5, 0,8 Hz,
1H), 8,17 — 8,11 (m, 1H), 7,47 — 7,35 (m, 1H), 4,01 — 3.61 (m, 9H), 3,08 (dd, J = 14,2,
5,1 Hz, 1H), 3,01 (ddd, J = 17,4, 5,4, 2,3 Hz, 1H), 2,89 (ddd, J = 17,4, 11,6, 5,7 Hz,
1H), 2,78 — 2,70 (m, 1H), 2,61 — 2,53 (m, 1H), 2,13 (qd, J = 12,1, 5,5 Hz, 1H).
3) Pidu ché 1-[4-(3-hydroxy-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-indazol-5-yl)-
piperadin-1-yl]-2-butyn-1-on

Este 2,5-dioxopyrolidin-1-yl cta axit 2-Butenoic (0,12 g, 0,65 mmol), 5-
(piperazin-1-y1)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol dihydroclorua
(0,24 g, 0,65 mmol, 1,0 eq) dugc hoa tan trong 5 mL axetonitril va sau d6 N,N-
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diisopropyletylamin (0,6 mL, 3,25 mmol, 5,0 eq) duoc thém vao. Hon hop phan {mg
dwoc khudy ¢ nhiét d6 phong trong 1 ngay va sau d6 n6 dwoc chiét bang nuwdce va nuée
mudi. Hon hop phan tng duoc chiét bing diclometan (20 mL x 2) va sau @6 16p hitu
co duoc 1am kho bang natri sulfat khan va dwoc c6 trong diéu kién 4p suat giam. Cin
duogc tinh ché bang séc ky cot silica gel (diclometan/metanol=5/1) thu dugc hop chét

néu & d& muc nay dudi dang chit rin mau xanh (0,25 g, 92,6%).

'H NMR (600 MHz, CDCls): & 8,22 (d, J = 3,3 Hz, 1H), 7,80 (s, 2H), 7,08 (s,
1H), 3,74 (dd, J = 10,3, 5,8 Hz, 2H), 3,70 — 3,58 (m, 2H), 2,89 — 2,69 (m, 2H), 2,69 —
2,51 (m, 6H), 2,40 — 2,27 (m, 1H), 2,07 (d, T = 10,4 Hz, 1H), 2,01 — 1,92 (m, 3H), 1,69
(dt, T = 11,4, 7,0 Hz, 1H). MS Tinh toén: 365,2; MS Phat hién: 367,2 ((M+H]*).

Vi du téng hop 57a. Pidu ché 1-[4-(3-hydroxy-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-5-yl)-piperazin-1-yl]-propenon. (hop chét 97)

5-(Piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetranydro-2H-indazol-3-ol
dihydroclorua (0,038 g, 0,10 mmol) dugc hoa tan trong 3 mL diclometan va sau do
trietylamin (0,04 ml, 0,30 mmol, 3,0 eq) dwoc thém vao. Hon hop phén ung duoc
khudy & 0°C trong 10 phat. Acrylyl clorua (0,01 mL, 0,10 mmol, 1,0 eq) dugc thém
vao va duoc khudy & 0°C trong 30 phit va sau d6 dung dich nwéc natri hydro cacbonat
duoc st dung dé didu chinh qua trinh trung hoa. Hon hgp phan tng dugce chiét bang
diclometan (10 mL x 2) va sau d6 16p hitu co dugc 1am khd bang natri sulfat khan va
dugc ¢b trong didu kién 4p sut giam. Cin duoc tinh ché bang sac ky cot silica gel
(diclometan/metanol=5/1+1% nudc amoniac) thu dugc hop chéit néu & d& muc nay
dudi dang chit rin mau nau (19 mg, 53,7 %).

"H NMR (600 MHz, CDCl3): 6 8,23 (s, 1H), 7,82 (s, 2H), 7,10 (s, 1H), 6,64 —
6,48 (m, 1H), 6,28 (dd, J = 16,8, 1,6 Hz, 1H), 5,76 — 5,59 (m, 1H), 3,85 — 3,40 (m,
4H), 2,95 — 2,50 (m, 7H), 2,44 — 2,28 (m, 1H), 2,09 (s, 1H), 1,84 — 1,61 (m, 1H), 0,86
(dd, J =17,6, 10,5 Hz, 1H). MS Tinh toan:353,2; MS Phat hién: 354,3([M+H]").
Vi du tdng hop 57b. Phan mg tong hop cac dan xuét amit, cacbonat, ure va sulfonamit
phan ng

5-(Piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol
dihydroclorua (0,038 g, 0,10 mmol) dugc hoa tan trong dung dich hdn hop gdbm 5mL
axetonitril va 1 mL nudc, va dung dich bdo hoa NaHCO3 (200 uL) dugc thém vao. bé
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tdng hop mdi dan xuit, mot trong sb carboxyl clorua, cloformat, isoxyanat va sulfonyl
clorua dugc thém vao & nhiét do phong. Dung dich hdn hop phan tng dugc khuay &
nhiét 46 phong trong 1 gid va sy két thiic phan ing duogc xac nhan bang LC-MS, va
sau d6 etyl axetat 50 mL dwoc thém vao va dugc pha lodng, va dugc rira bang dung
dich bio hoa hdn hop nude mudi va NaHCOs. San pham duoc tach va tinh ché bing
TLC dung cho tinh ché, va hiéu suit nim trong khoang tir 10 ~ 70 %. Hon thé nita, sb
liéu vé& cac vi du tdng hop didu ché duogc theo phuong phap tong hop chung va phuong
phap tdng hop sir dung cac vt liéu cu thé duoc mo ta. Biang phwong phap gidng nhu

trén day, cac hop chit 110 @én 114 duoc diéu ché.

Vi du tdng hop 54. Pidu ché 4-dimetylamino-1-[4-(3-hydroxy-2-pyridin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-5-yl)-piperazin-1-yl]-2-buten-1-on. (hgp chat 98)

5-(Piperazin-1-yl)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-ol

dihydroclorua (0,37 g, 1,00 mmol) dugc hoa tan trong 15 mL diclometan va sau do
axit (E)-4-(dimetylamino)-2-butenic hydroclorua (0,20 g, 1,20 mmol, 1,2 eq),
hydroxybenzotriazol (0,18 g, 1,30 mmol, 1,3eq), va N,N-diisopfopyletylamin (1,74
mL, 10,0 mmol, 10,0 eq) dugc thém vao. Hon hop phan tmg duoc khudy & 0°C trong
10 phat va sau d6 1,3-diisopropylcarbodiimit (0,19 mL, 1,20 mmol, 1,2 eq) dugc thém
vao va n6 duoc khudy & nhiét d6 phong trong 8 gid. Dbi véi hén hop phan tng, qua
trinh trung hoa dwoc didu chinh st dung dung dich nuéc natri hydro cacbonat va sau
d6 n6 duoc chiét bing diclometan (10 mL x 2). Lép hitu co duge 1am khé bang natri
sulfat khan va duogc ¢ trong didu kién ap suét giam. Cin duoc tinh ché bang sic ky
cot silica gel (diclometan/metanol=5/1+0,1% nudc amoniac) thu duoc hop chét néu &
d& muc nay duéi dang chit rin mau nau (0,27 g, 65,8 %). Bang phuong phap giéng
nhu trén day, hop chit 99 ciing duoc didu ché.

TH NMR (600 MHz, CDCL3): & 8,25 (d, J = 5,0 Hz, 1H), 7,83 (dt, J = 14,3, 7,8
Hz, 2H), 7,13 — 7,07 (m, 1H), 6,84 (dt, J = 15,2, 6,3 Hz, 1H), 6,50 — 6,43 (m, 1H), 3,70
(d, J=0,9 Hz, 2H), 3,52 (s, 2H), 3,30 — 3,22 (m, 2H), 2,84 (d, ] = 16,5 Hz, 1H), 2,77 —
2,69 (m, 1H), 2,69 — 2,60 (m, 4H), 2,57 (s, 2H), 2,41 — 2,33 (m, 7H), 2,11 — 2,04 (m,
1H), 1,70 (qd, J = 12,1, 5,3 Hz, 1H). MS Tinh to4n:410,2; MS Phét hién:
411,3([M+H]Y).

Vi du téng hop 55. Piéu ché 5-(4-metylpiperazin-1-yl)-2-(5-(triflometyl)pyridin-2-yl)-
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4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chit 82)

Metyl 5-(4-metylpiperazin-1-yl)-2-oxoxyclohexan-1-carboxylat (0,19 g, 0,75
mmol) dugc hoa tan trong 15 mL etanol va sau d6 5 giot axetat va 2-hydrazinyl-5-
(triflometyl)pyridin (0,13 g, 0,75 mmol, 1,0 eq) dugc thém vao. Hon hgp phéan ting
dwoc khudy & nhiét do phong trong 1 gid va & 100°C trong 4 gi va dugc cd trong diéu
kién 4p sudt giam. Cin dwoc két tinh lai bang etylaxetat/dietylete thu dugc hop chét
néu & d& myc nay dudi dang chét rin mau niu nhat (0,092 g, 32%). Biang phuong phap
gibng nhu trén day, cac hop chit 115 dén 120, 132, 137 dén 145, va 154 dén 156 ciing

duoc dieu che.

'H NMR (600 MHz, CDsOD): 5 8,69 (s, 1H), 8,57 (d, ] = 8,5 Hz, 1H), 8,15 (dd,
T =89, 2,4 Hz, 1H), 3,55 — 2,86 (m, 8H), 2,84 (s, 3H), 2,76 (dd, J = 5,1, 3,3 Hz, 1H),
2,70 — 2,61 (m, 2H), 2,59 — 2,51 (m, 1H), 2,31 (dd, J = 14,5, 10,1 Hz, 1H), 2,16 — 2,09
(m, 1H), 1,80 (qd, J = 11,2, 5,5 Hz, 1H). MS Tinh toén: 381,2; MS Phat hién: 382,3
(IM+H]").

Vi du téng hop 56. Diéu ché 2-(6-clo-pyridin-2-yl)-5-(4-metyl-piperazin-1-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hgp chit 83)

Theo phuong phap diu ché hop chét 82, hop chat néu & dé muyc nay dudi dang

chét rdn mau xam sang (0,11 g, 59,8%) dugc thu.

"H NMR (600 MHz, D,0): 6 7,91 (d, J = 8,2 Hz, 1H), 7,80 (t, ] = 7,9 Hz, 1H),
7,23 (d, I =7,9 Hz, 1H), 3,82 — 3,30 (m, 8H), 2,97 — 2,87 (m, 1H), 2,93 (s, 3H), 2,84 —
2,75 (m, 2H), 2,74 — 2,65 (m, 1H), 2,48 — 2,40 (m, 1H), 2,33 (dd, ] = 8,4, 3,3 Hz, 1H),
1,93 (qd, J = 11,9, 5,6 Hz, 1H). MS Tinh toan: 347,1; MS Phat hién: 348,2 ([M+H]").
Vi du toéng hop 57. Piéu ché 5-(4-metyl-piperazin-1-yl)-2-(6-metyl-4-triflometyl-
pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chat 84)

Theo phuong phap diéu ché hop chat 82, hop chét néu & @& muc ndy duéi dang
chét rin mau xam (0,12 g, 73,8%) duoc thu.

'H NMR (600 MHz, CD;0D): 8 8,41 (s, 1H), 7,73 (s, 1H), 4,16 — 3,59 (m, 9H),
3,30 (s, 3H), 3,33 — 3,24 (m, 2H), 3,19 (ddd, J = 18,6, 10,1, 3,7 Hz, 1H), 2,84 (s, 3H),
2,91 — 2,77 (m, 1H), 2,74 — 2,67 (m, 1H), 2,30 (qd, J = 12,0, 5,6 Hz, 1H). MS Tinh
toan: 395,2; MS Phat hién: 396,3 ([M+H]").
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Vi du tong hop 58. Diéu ché 5-(4-metyl-piperazin-1-yl)-2-thieno[3,2-c]pyridin-4-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chét 85)

Theo phuong phéap didu ché hop chit 82, hop chét néu ¢ d& muc nay dudi dang

chét rin mau xam (0,11 g, 43,0%) dugc thu.

'H NMR (600 MHz, CDsOD): § 8,22 (d, J = 5,6 Hz, 1H), 8,03 (d, J = 5,3 Hz,
1H), 7,90 (d, J = 5,6 Hz, 1H), 7,74 (d, J = 5,7 Hz, 1H), 3,22 — 2,86 (m, 9H), 2,81 (ddd,
T=16,9, 5,0, 3,2 Hz, 1H), 2,76 (s, 3H), 2,73 — 2,62 (m, 2H), 2,42 — 2,34 (m, 1H), 2,19
~2,12 (m, 1H), 1,79 (qd, J = 11,6, 5,4 Hz, 1H). MS Tinh toan: 369,1; MS Phat hién:
370,2 ((M+H]").

Vi du téng hop 59. Pidu ché 2-(3-flo-pyridin-2-yl)-5-(4-metyl-piperazin-1-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hgp chit 86)

Theo phwong phap diéu ché hop chét 82, hop chat néu & d& muc nay dudi dang
chét ran mau nau (0,41 g, 86,3%) duoc thu.

'H NMR (600 MHz, CDsOD): § 8,34 (d, J = 4,6 Hz, 1H), 7,81 — 7,76 (m, 1H),
7,51 — 7,43 (m, 1H), 3,00 — 2,69 (m, 9F), 2,68 — 2,59 (m, 2H), 2,52 (s, 3H), 2,32 (dd, J
= 14,8, 10,7 Hz, 1H), 2,20 — 2,13 (m, 1H), 1,83 — 1,70 (m, 1H), 0,92 — 0,79 (m, 1H).
MS Tinh toan: 331,2; MS Phat hién: 332,3 ([M+H]").

Vi du tdng hop 60. Pidu ché 2-pyridin-2-yl-5-(4-pyridin-2-ylmetyl-piperazin-1-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp chit 87)

Theo phuong phap didu ché hop chit 82, hop chat néu & d& muc nay duéi dang
chat rin mau nau (0,064 g, 23,6%) duoc thu.

IH NMR (600 MHz, CDs;OD): & 8,47 (d, J = 4,4 Hz, 1H), 8,36 (d, ] = 4,6 Hz,
1H), 8,26 (d, J = 8,4 Hz, 1H), 7,87 — 7,77 (m, 2H), 7,52 (d, ] = 7,8 Hz, 1H), 7,31 (dd, J
=173, 5,2 Hz, 1H), 7,16 (dd, J = 7.1, 5,1 Hz, 1H), 3,69 (s, 2H), 2,90 — 2,69 (m, 6H),
2,69 - 2,50 (m, 6H), 2,34 — 2,23 (m, 1H), 2,22 — 2,14 (m, 1H), 1,76 — 1,64 (m, 1H).
MS Tinh toan: 390,2; MS Phét hién: 391,3 ((M+H]).
Vi du téng hop 61. Pidu ché 2-pyridin-2-yl-5-(4-quinolin-6-ylmetylpiperazin-1-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp chét 90)

Theo phuong phap diéu ché hop chét 82, hop chét néu ¢ d&& muc nay duéi dang
chit rin mau nau (0,064 g, 23,6%) dugc thu.
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'H NMR (600 MHz, DMSO-ds): § 11,40 (s, 1H), 8,83 (dd, J =4,2, 1,8 Hz, 1H),
8,38 (d, J = 8,5 Hz, 1H), 8,36 — 8,34 (m, 1H), 8,31 (d, J=8,2 Hz, 1H), 7,94 (d, J = 8,6
Hz, 1H), 7,83 (d, J = 10,9 Hz, 2H), 7,69 (dd, ] = 8,6, 1,6 Hz, 1H), 7,47 (dd, ] = 8,3, 4,1
Hz, 1H), 7,17 — 7,11 (m, 1H), 3,62 (s, 2H), 2,67 — 2,23 (m, 12H), 2,14 — 2,01 (m, 1H),
2,00 - 1,90 (m, 1H), 1,60 - 1,45 (m, 1H). MS Tinh todn: 440,2; MS Phét hién: 441,4
([M+H]").

Vi du téng hop 62. Diéu ché 2-(4-clophenyl)-5-(4-metyl-piperazin-1-yl)-4,5,6,7-
tetrahydrua-2H-indazol-3-ol hydroclorua. (hop chat 94)

Theo phuong phép didu ché hop chét 82, hop chit néu & dé muc nay dudi dang
chét r3n mau be (0,048 g, 39,8%) duoc thu.

TH NMR (600 MHz, DMSO-ds): § 12,47 — 11,52 (brd, 1H), 7,72 (d, ] = 9,0 Hz,
2H), 7,45 (d, J = 8,9 Hz, 2H), 3,79 — 3,24 (m, 10H), 2,80 (s, 3H), 2,75 - 2,65 (m, 1H),
2,60 - 2,55 (m, 1H), 2,47 - 2,40 (m, 1H), 2,38 —2,21 (m, 1H), 1,90 - 1, 75 (m, 1H). MS
Tinh toan: 382,1(Bazo tu do: 346,2); MS Phat hién: 347,3 ([M+H]").

Vi du téng hop 63. Pidu ché 5-(4-metyl-piperazin-1-yl)-2-(4-triflometylphenyl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hop chét 95)

Theo phuong phép diéu ché hop chét 82, hop chit néu & d& muc nay dudi dang
chét rdn mau nau (0,072 g, 68,8%) dugc thu.

"H NMR (600 MHz, CDs0D): § 7,97 (d, J = 8,3 Hz, 2H), 7,70 (d, J = 7,8 Hz,
2H), 3,00 — 2,61 (m, 8H), 2,77 — 2,66 (m, 4H), 2,55 (s, 3H), 2,41 — 2,11 (m, 2H), 1,75
— 1,65 (m, 1H). MS Tinh toan: 380,2; MS Phat hién: 381,2 ([M+H]").

Vi du téng hop 64. Diéu ché 2-(4-bromophenyl)-5-(4-metyl-piperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hop chat 101)

Theo phuong phap diéu ché hop chét 82, hop chét néu ¢ d& muc nay duési dang
chét rin mau nau (0,005 g, 6%) duoc thu. |

'H NMR (600 MHz, CD;0D): 8 7,65 (d, J = 8,9 Hz, 2H), 7,50 (d, J = 8,9 Hz,
2H), 2,89 — 2,46 (m, 11Hz), 2,34 (s, 3H), 2,2 - 2,30 (m, 1H), 2,19 - 2,11 (m, 1H),2,05 -
1,95 (m, 1H), 1,67 (qd, J = 11,8, 5,4 Hz, 1H). MS Tinh toan: 390,1; MS Phat hién:
391,2 ([M+H]").

Vi du téng hop 65. Pidu ché 2-(4-metyl-piperazin-1-yl)-2-(4-triflometylphenyl)-
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4,5,6,7-tetrahydro-2H indazol-3-ol. (hop chat 102)

Theo phuong phép diéu ché hop chét 82, hop chit néu & d& muc nay dudi dang
chit rin mau niu (0,10 g, 55,8%) duoc thu.

H NMR (600 MHz, CD30D): & 8,53 (dd, J = 9,1, 4,8 Hz, 2H), 8,06 — 8,00 (m,
2H), 3,76 — 3,61 (m, 4H), 3,61 — 3,42 (m, 8H), 3,26 (s, 3H), 3,19 — 3,13 (m, 1H), 3,08
— 3,02 (m, 1H), 2,59 (ddd, J = 24,0, 11,5, 5,4 Hz, 1H). MS Tinh todn: 330,2; MS Phét
hién: 331,4 ([M+H]").

Vi dy téng hop 66. Didu ché 4-[3-hydroxy-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-
indazol-2-yl]-benzonitril. (hop chét 103)

Theo phuong phép diéu ché hop chét 82, hop chét néu ¢ d& muc nay dudi dang
chét ran mau nau (0,035 g, 17,6%) dugc thu.

H NMR (600 MHz, CDs;0D): & 8,04 (d, J = 8,9 Hz, 2H), 7,68 (d, J = 8,9 Hz,
2H), 2,78 - 3,00 (m, 5H), 2,77 — 2,66 (m, 4H), 2,66 — 2,52 (m, 3H), 2,44 (s, 3H), 2,34
— 2,22 (m, 1H), 2,11-2,17 (m, 1H), 1,69 (ddd, J = 24,0, 11,8, 5,3 Hz, 1H). MS Tinh
toan: 337,2; MS Phat hién: 338,2 ([M+H]").
Vi du téng hop 67. Diéu ché 5-(4-metylpiperazin-1-yl)-2-pyrimidin-2-yl-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hgp chat 108)

Theo phuong phap diéu ché hop chét 82, hop chét néu ¢ d& muc nay dudi dang
chét ran mau nau (0,10 g, 40,5%) duoc thu.

'H NMR (600 MHz, CD;OD): & 8,71 (d, J = 4,9 Hz, 2H), 7,23 (t, ] = 4,9 Hz,
1H), 2,79 — 2,68 (m, 6H), 2,67 — 2,52 (m, 5H), 2,36 (s, 3H), 2,34 — 2,23 (m, 2H), 2,18
—2,11 (m, 1H), 1,68 (ddd, J = 23,9, 11,8, 5,3 Hz, 1H). MS Tinh toan: 314,2; MS Phat
hién: 315,3 ([M+H]").
Vi du téng hop 68. Didu ché 2-pyridin-2-yl-5-(4-p-tollylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol. (hgp chét 126)

Theo phuong phap diéu ché hop chat 96, hop chét néu ¢ d& muc nay dudi dang
chét rdn mau be (0,14 g, 32,9%) dugc thu.

'"H NMR (600 MHz, CDCls): 8 8,40 — 8,34 (m, 1H), 8,32 — 8,26 (m, 1H), 7,85
(ddd, J = 8,6, 7,4, 1,9 Hz, 1H), 7,17 (ddd, J = 7,3, 5,0, 0,8 Hz, 1H), 7,04 (d, J = 8,3 Hz,
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2H), 6,87 (d, J = 8,6 Hz, 2H), 3,16 (t, J = 5,0 Hz, 4H), 2,94 — 2,73 (m, 6H), 2,70 — 2,59
(m, 2H), 2,32 (dd, J = 13,9, 10,9 Hz, 1H), 2,27 - 2,22 (m, 1H), 2,22 (s, 3H), 1,75 (qd, ]
= 11,8, 5,4 Hz, 1H). MS Tinh toan: 389,2; MS Phat hién: 390,3 ([M+H]").

Vi du téng hop 69. Pidu ché 5-[4-(4-metoxyphenyl)-piperazin-1-yl]-2-pyridin-2-yl-
4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp chit 129)

Theo phuong phéap diéu ché hop chat 96, hop chét néu ¢ dé muc nay duéi dang
chét rin mau nau (0,10 g, 23,7%) duoc thu.

'H NMR (600 MHz, CDCLs): 8 8,28 — 8,19 (m, 1H), 7,90 — 7,70 (m, 2H), 7,10
(ddd, J = 8,4, 4,3, 3,2 Hz, 1H), 6,91 (d, J = 9,1 Hz, 2H), 6,83 (d, ] = 9,1 Hz, 2H), 3,76
(s, 3H), 3,20 - 3,10 (m, 4H), 3,01 — 2,72 (m, 7H), 2,73 — 2,60 (m, 1H), 2,52 — 2,36 (m,
1H), 2,32 — 2,19 (m, 1H), 1,76 (qd, J = 12,2, 5.1 Hz, 1H). MS Tinh to4n: 405,2; MS
Phét hién: 406,3 ((M+H]").

Vi du téng hop 70. Pidu ché 1-{4-[4-(3-hydroxy-2-pyridin-2-yl-4,5,6,7-tetrahydro-2H-
indazol-5-yl)-piperazin-1-yl]-phenyl}-etanon. (hop chat 130)

Theo phuong phap diéu ché hop chét 96, hop chét néu & dé muyc nay dudi dang
chét rin mau x4m (0,14 g, 30,1%) dugc thu.

"H NMR (600 MHz, CDCl3): 8 8,30 - 8,22 (m, 1H), 7,89 — 7,75 (m, 4H), 7,12 -
7,05 (m, 1H), 6,91 — 6,80 (m, 2H), 3,40 - 3,30 (m, 4H), 2,92 — 2,59 (m, &8H), 2,50 (s,
3H), 2,45 — 2,33 (m, 1H), 2,19 — 2,07 (m, 1H), 1,80 - 1,65 (m, 1H). MS Tinh toén:
417,2; MS Phat hién: 418,3 ((M+H]").
Vi du tong hop 71. Piéu ché 5-[4-(4-metansulfonylphenyl)-piperazin-1-yl]-2-pyridin-
2-yl-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp chat 131)

Theo phuong phap diéu ché hop chit 96, hop chét néu & dé muyc nay dudi dang
chét rén mau x4m nhat (0,09 g, 18,1%) dugc thu.

"H NMR (600 MHz, CDCls): § 8,25 — 8,20 (m, 1H), 7,86 — 7,79 (m, 2H), 7,76
(d, J=9,0 Hz, 2H), 7,11 (ddd, J = 6,8, 5,2, 2,0 Hz, 1H), 6,93 (d, J = 9,0 Hz, 2H), 3,43
—3,27 (m, 4H), 3,00 (s, 3H), 2,91 — 2,83 (m, 1H), 2,82 - 2,75 (m, 6H), 2,70 — 2,59 (m,
1H), 2,47 — 2,37 (m, 1H), 2,19 — 2,10 (m, 1H), 1,74 (dddd, J = 12,6, 7,1, 3,3, 0,7 Hz,
1H). MS Tinh toan: 453,2; MS Phat hién: 454,2 ((M+H]").

Vi du toéng hop 72. Piéu ché 5-[4-(1-benzylpiperidin-4-ylmetyl)-piperazin-1-yl]-2-
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pyridin-2-yl-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp chat 135)

5-(Piperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol
dihydroclorua (0,70 g, 1,88 mmol) dugc hoa tan trong 30 mL diclometan/dicloetan
(1/1) va sau d6 dudi dong nito, 1-benzylpiperidin-4-carbaldehyt (0,35 mL, 1,88 mmol,
1,0 eq) va trietylamin (0,77 mL, 5,64 mmol, 3,0 eq) duoc thém vao. Hon hgp phan tng
dugc khudy & nhiét 46 phong trong 2 gid sau khi thém natri triaxetoxyborohydrua
(0,79 g, 3,76 mmol, 2,0 eq) & 0°C. Dung dich nudc natri hydro cacbonat bao hoa (20
mL) duoc thém vao hdn hop phan g dé didu chinh d6 pH dén khoang 7 va sau dé né
duoc chiét bang diclometan (30 mL x 3). Lép hitu co duoc 1am kho bang natri sulfat
khan va sau d6 dugc co trong diéu kién ap suat giam. Can duoc tinh ché bang cot silica
gel (dung mbi : cloform/metanol=5/1+1% nudc amoniac) thu dugce hop chét néu ¢ dé
muc ndy dudi dang chat rin mau ndu (0,65 g, 70,3%). Bang phuwong phip giéng nhu

trén day, cac hop chit 133, 134, va 136 ciing duoc diéu ché.

'H NMR (600 MHz, CDCL3): & 8,26 — 8,19 (m, 1H), 7,90 - 7,80 (m, 2H), 7,27 —
7,17 (m, SH), 7,10 - 7,00 (m, 1H), 3,51 (s, 2H), 2,96 — 2,80 (m, 2H), 2,80 — 2,27 (m,
11H), 2,17 (d, T = 7,1 Hz, 2H), 2,00 - 1,90 (m, 3H), 1,75 — 1,64 (m, 2H), 1,55 - 1,40
(m, 1H), 1,34 — 1,16 (m, SH). MS Tinh toan: 486,3; MS Phat hién: 487,4 ([M+H]").

Vi du téng hop 73. Pidu ché 5-{4-[2-(2-hydroxyetoxy)-etyl]-piperazin-1-yl}-2-
pyridin-2-yl-4,5,6,7-tetrahydro-2H-indazol-3-ol. (hgp chat 17)

Theo phuong phap didu ché hop chit 96, hop chat néu & d& muc nady dudi dang
chét rdn mau vang (0,15 g, 29,5%) duoc thu.

IH NMR (600 MHz, CDCl3): & 8,25 — 8,19 (m, 1H), 7,99 — 7,73 (m, 2H), 7,11 —
7,02 (m, 1H), 3,76 — 3,50 (m, 6H), 2,89 — 2,55 (m, 14H), 2,39 — 2,30 (m, 1H), 2,16 —
2,09 (m, 1H), 1,72 — 1,60 (m, 1H). MS Tinh toan: 387,2; MS Phat hién: 388,3
([M+H]").

CAu tric, két qua MS va tén IUPAC cua cic hop chét vi du téng hop 1 dén 161

didu ché dugc duogc thé hién trong bang 1 duéi day.

Béang 1
Sé L MS .
thir ty Cau trac (ESI+) Tén IUPAC
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5-(Benzylmetylamino)-2-(pyridin-

1 335,2 | 2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol
@\/V OH 5-(Benzylxyclopropylamino)-2-
2 N - N\ 361,2 (pyridin-2-yl)-4,5,6,7-tetrahydro-
=\ 2H-indazol-3-ol
NC\©\/ | on 4-{[(3 —Hydroxy-2-(pyr'idin—2—y1)-
3 N\KI( N\ 360,2 4,5,6,7-tetrahydro-2H-indazol-5-
< N\ yl)metylamino]metyl } benzonitril
FQ | OH 5-[(4-Flobenzyl)metylamino]-2-
4 (fN N |353,1 | (pyridin-2-y1)-4,5,6,7-tetrahydro-
SN = 2H-indazol-3-ol
F\@C:/ | oH 5 -[(?7,4}—Diﬂobenzyl)metylamino]-2-
5 N\Of( N\ 371,1 | (pyridin-2-y1)-4,5,6,7-tetrahydro-
\N/”“Q 2H-indazol-3-ol
@C/' | oH 5 -[(2—Clobenzyl)metylamino]-2-
6 N = N\ 369,1 (pyridin-2-yl)-4,5,6,7-tetrahydro-
< e 2H-indazol-3-ol
/@\/ | oH 5-[(3-Clobenzyl)metylamino]-2-
7 ol N\Cf(N N\ 369,1 | (pyridin-2-yl)-4,5,6,7-tetrahydro-
SN \= 2H-indazol-3-ol
oF, 5-[Metyl-(4-
2 \Q\/'Iq oH 403.1 triflometylbenzyl)amino]-2-pyridin-
@ 7\ ’ 2-yl-4,5,6,7-tetrahydro-2H-indazol-
N= 3-ol
D\/| OH 5-[Metyl-(3-metylbenzyl)amino]-2-
9 NCEAN N\ 3492 | (pyridin-2-y)-4,5,6,7-tetrahydro-
=N = 2H-indazol-3-o0l
/@\/, oH 5-[Metyl-(3-triflometylbenzyl)-
10 CFs “CT(N N 403,2 | amino]-2-pyridin-2-y1-4,5,6,7-
<

tetrahydro-2H-indazol-3-ol

73



74/131

| OH 5-[Metyl-(2-triflometylbenzyl)-
11 N AN 403,1 | amino]-2-pyridin-2-yl-4,5,6,7-
CF3 \NfN — tetrahydro-2H-indazol-3-ol
o
P >-[(4-
12 © 413 1 Metansulfonylbenzyl)metylamino]-
N N ’ 2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
\O\fiN & 2H-indazol-3-ol
5-[(3-Metoxybenzyl)metylamino]-
| OH
13 \ON\(I,( N 365,1 2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
N = 2H-indazol-3-ol
A OH T e
14 Q; _ N\ 299.2 5—P1per1d1n-1-yl-2-(pyr‘1d1n-2-yl)—
\N,N o 4,5,6,7-tetrahydro-2H-indazol-3-ol
o OH
15 OJ\O\&( @ 3012 5-Morpholino-4-yl-2-(pyridin-2-yl)-
N— > _ .
S _ 4,5,6,7-tetrahydro-2H-indazol-3-ol
SN OH 5-(4-Metylpiperazin-1-yl)-2-
16 bN\E:f(N N 3142 | (pyridin-2-y1)-4,5,6,7-tetrahydro-
=N — 2H-indazol-3-ol
HO
5-(4-(2-(2-
17 0\‘\ 388 3 Hydroxymetoxy)etyl)piperazin-1-
N OH ’ yl)-2-(pyridin-2-yl)-4,5,6,7-
LN A N= tetrahydro-2H-indazol-3-ol
5-(3,4-Dihydro-1H-isoquinolin-2-
18 3472 | yD)-2-(pyridin-2-y1)-4,5,6,7-

tetrahydro-2H-indazol-3-ol
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5-[(4-Clobenzyl)metylamino]-2-

19 369,1 (pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol
©\‘ 5-(Benzyletylamino)-2-(pyridin-2-
20 OH 349,2 | yl)-4,5,6,7-tetrahydro-2H-indazol-
O 3-0l
\N’ —
=
~ on 5-(Benzylpropylamino)-2-(pyridin-
21 ~_N _ N\ 363,3 2-y1)-4,5,6,7-tetrahydro-2H-
< _ indazol-3-ol
N
L\\Jﬁ 5-(Benzylbutylamino)-2-(pyridin-2-
22 & SN 3772 | yD)-4,5,6,7-tetrahydro-2H-indazol-
~— \@QN 7N 3-0l
"\N/ J—
|
0=g= 5-[Metyl(3-
73 @ 4131 metylsulfonylbenzyl)amino]-2-
! oH ’ (pyridin-2-yl)-4,5,6,7-tetrahydro-
- = 3 2H-i -3-ol
\@;N@ H-indazol-3-0
5-[Metyl-(4-metylbenzyl)amino]-2-
24 N /OH N 349,2 (pyridin-2-y1)-4,5,6,7-tetrahydro-
\CE:,N Y 2H-indazol-3-o0l
N
O‘ 3-{[(3-Hydroxy-2-(pyridin-2-yl)-
25 | oH 360,1 |4,5,6,7-tetrahydro-2H-indazol-5-
N N . ° .
- AN yl)metylamino]metyl } benzonitril
-0
O\
@L‘ 5-[(2-Metoxybenzyl)-metylamino]-
26 oH 365,3 | 2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-
N N > P
- TN 2H-indazol-3-ol
T
F
O 5-[(3-Flobenzyl)metylamino]-2-
27 OH 353,1 (pyridin-2-yl1)-4,5,6,7-tetrahydro-

2H-indazol-3-ol
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5-[(4-Metoxybenzyl)metylamino]-
2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l

29

349,2

5-[Metyl-(2-metylbenzyl)amino]-2-
(pyridin-2-yl1)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l

30

403,1

5-[(2,4-Diclobenzyl)metylamino]-
2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

31

403,1

5-[(3,4-Diclobenzyl)metylamino]-
2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l

32

343,2

5-(3,4-Diflophenylamino)-2-
(pyridin-2-yl1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

33

376,1

5-[Metyl(5,6,7,8-
tetrahydroquinolin-8-yl)amino]-2-
(pyridin-2-yl1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

34

435,5

5-(((3-(Hydroxymetyl)-5-(4-
metylpiperazin-1-yl)imidazo[1,2-
aJpyridin-2-
yl)metyl)(metyl)amino)-2-(pyridin-
2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol

35

503,3

5-{[(3-(Hydroxymetyl)-5-(4-
metylpiperazin-1-yl)imidazo[1,2-
a|pyridin-2-yl)metylmetylamino}-
2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol
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5-{Metyl|3-metyl-5-(4-
metylpiperazin-1-yl)imidazo[1,2-
a|pyridin-2-ylJmetylamino }-2-
(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-0l

37

473,44

5-{Metyl|5-(4-metylpiperazin-1-
yl)imidazo[1,2-a]pyridin-2-
yl]metylamino}-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-o0l

38

368,1

Xyclopropyl[4-(3-hydroxy-2-
(pyridin-2-yl1)-4,5,6,7-tetrahydro-2-
indazol-5-yl)piperazin-1-
yl]metanon

39

403,2

5-(Benzylmetylamino)-2-(5-
triflometylpyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol

40

369,1

5-(Benzylmetylamino)-2-(5-
clopyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazoi-3-o0l

41

403,2

5-(Benzylmetylamino)-2-(6-
(triflometyl)pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol

42

349,2

5-(Benzylmetylamino)-2-(6-
metylpyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol

43

353,2

5-(Benzylmetylamino)-2-(3-
flopyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

44

360,2

6-(5-(Benzylmetylamino)-3-
hydroxy-4,5,6,7-tetrahydro-2H-
indazol-2-yl)nicotinonitril
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©\, OH 5-(Benzylmetylamino)-2-(6-metyl-
45 /N\(fgw N 4172 | 4-triflometylpyridin-2-yl)-4,5,6,7-
=N \= tetrahydro-2H-indazol-3-o0l
F3
5-(H = OFD[ )-2-(T] 2| T -2-&)-
46 HN\Off : N\ 321,2 5-(Benzylamino)-2-(pyridin-2-yl)-
7 .
\N,N‘Q 4,5,6,7-tetrahydro-2H-indazol-3-ol
=
) 2-(Pyridin-2-y1)-5-[(pyridin-2-
47 HN oH N 322,2 ylmetyl)amino]-4,5,6,7-tetrahydro-
Of()\z 7\ 2H-indazol-3-ol
N e
(\/\ll\ 5-[Metyl(pyridin-2-ylmetyl)aminoj-
48 N | OH . 336,2 | 2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
- TN N 2H-indazol-3-ol
Q 5-[Metyl(pyridin-4-ylmetyl)amino]-
49 404,2 2-(5-triflometylpyridin-2-yl)-
- \(j\/(N —<:\>—CF3 4,5,6,7-tetrahydro-2H-indazol-3-ol
Q 2-(5-Clopyridin-2-y1)-5-
50 _ 370,1 [metyl(pyridin-4-ylmetyl)amino]-
W/\:[( *(}C‘ 4,5,6,7-tetrahydro-2H-indazol-3-o0l
1§ 5-[Metyl(pyridin-4-ylmetyl)amino]-
51 A - 336,2 | 2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
O::,N@ 2H-indazol-3-ol
Q 2-(4-Bromophenyl)-5-
52 413,1 [metyl(pyridin-4-ylmetyl)amino]-
- \@( —@— 4,5,6,7,-tetrahydro-2H-indazol-3-ol
Q o 5-(Benzylmetylamino)-2-
53 AN AN 391,2 (thieno[3,2-c]pyridin-4-yi)-4,5,6,7-
N = tetrahydro-2H-indazol-3-ol
X
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54

350,2

2-(6-Aminopyridin-2-yl)-5-
(benzylmetylamino)-4,5,6,7-
tetrahydro-2H-indazol-3-ol

55

307,2

5-Phenylamino-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol

56

335,2

5-[(2,5-Dimetylphenyl)amino]-2-
(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

57

352,1

5-[(4-Nitrophenyl)amino]-2-
(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

58

337,2

5-[(4-Metoxyphenyl)amino]-2-
(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

59

307,2

5-(Phenylamino)-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-0l

60

3582

2-(Pyridin-2-yl)-5-(quinolin-3-
ylamino)-4,5,6,7-tetrahydro-2H-
indazol-3-ol

61

385,2

5-[Metyl(naphtalen-2-
ylmetyl)amino]-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol

62

386,2

5-[(Isoquinolin-3-
ylmetyl)metylamino]-2-(pyridin-2-
y1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol

63

386,2

5-[Metyl(quinolin-6-
ylmetyl)amino]-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol
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64

Z

372,2

5-[(Isoquinolin-3-ylmetyl)amino]-
2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

65

335,2

5-[Metyl(pyridin-2-ylmetyl)amino]-
2-phenyl-4,5,6,7-tetrahydro-2H-
indazol-3-ol

66

350,2

5-[Etyl(pyridin-4-ylmetyl)amino]-
2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l

67

364,2

5-[(3-Dimetylaminobenzyl)amino]-
2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l

68

364,2

5-[(4-Dimetylaminobenzyl)amino]-
2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-2-ol

69

378,2

5-[(3-
Dimetylaminobenzyl)metylamino)]-
2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

70

378,3

5-[(4-
Dimetylamino)benzylmetylamino]-
2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

71

3783

5-[(2-
Dimetylamino)benzylmetylamino]-
2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

72

334,2

5-(Benzylmetylamino)-2-phenyl-
4,5,6,7-tetrahydro-2H-indazol-3-ol
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73

378,2

axit  4-[(5-Benzylmetylamino)-3-
hydroxy-4,5,6,7-tetrahydro-2H-
indazol-2-yl]benzoic

74

412,1

5-(Benzylmetylamino)-2-(4-
bromophenyl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

75

368,2

5-(Benzylmetylamino)-2-(2-
clophenyl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol

76

364,2

5-(Benzylmetylamino)-2-(2-
metoxyphenyl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

77

411,2

2-(2-Clophenyl)-5-[(3-
dimetylaminobenzyl)metylamino]-
4,5,6,7-tetrahydro-2H-indazol-3-ol

78

379,2

axit  4-(((3-Hydroxy-2-(pyridin-2-
yl)-4,5,6,7-tetrahydro-2H-indazol-
5-yl)(metyl)amino)metyl)bezoic

79

378,2

4-(((3-Hydroxy-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)benzamit

80

392,2

4-(((3-Hydroxy-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)-N-
metylbenzamit

81

406,2

4-(((3-Hydroxy-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)-N,N-
dimetylbenzamit
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\m OH N 5-(4-Metylpiperazin-1-yl)-2-(5-
82 CE%@C% 3823 (triflometyl)pyridin-2-yl)-4,5,6,7-
N tetrahydro-2H-indazol-3-ol
\D oH ¢ 2-(6-Clopyridin-2-y1)-5-(4-
83 N A N 348,2 | metylpiperazin-1-yl)-4,5,6,7-
N
=N = tetrahydro-2H-indazol-3-ol
~
Q o N 2-(6-Metyl-4-(triflometyl)pyridin-2-
84 N 396,3 | yl)-5-(4-metylpiperazin-1-yl)-
N = - 4,5,6,7-tetrahydro-2H-indazol-3-ol
3
N
0 /OH N 5-(4-Metylpiperazin-1-yl)-2-
85 e ) 370,2 | (thieno[3.2-clpyridin-4-y1)-4,5,6,7-
N g tetrahydro-2H-indazol-3-ol
U o 2-(3-Flopyridin-2-yl)-5-(4-
86 TON—¢ N 332,3 | metylpiperazin-1-yl)-4,5,6,7-
SN - o tetrahydro-2H-indazol-3-ol
E =
d 2-(Pyridin-2-y1)-5-(4-(pyridin-2-
87 N,\/] e 391,3 ylmetyl)piperazin-1-yl)-4,5,6,7-
\(:EN(N{} tetrahydro-2H-indazol-3-ol
e
\@ 5-((4-Metoxybenzyl)amino)-2-
88 OH 351,3 (pyridin-2-yl1)-4,5,6,7-tetrahydro-
HN N .
t:f("‘ 2H-indazol-3-o0l
s\
(o]
/N on 1-(4-(3-Hydroxy-2-(pyridin-2-y1)-
89 LN _ N 366,2 4,5,6,7-tetrahydro-2H-indazol-5-
\N,N‘Q yl)piperazin-1-yl)but-2-en-1-on
a N :
C@@/\ g s 2-(Pyridin-2-y1)-3-(4-(quinolin-6-
90 TN ) |4414 | yimetyDpiperazin-1-y1)-4,5,6.7-
tetrahydro-2H-indazol-3-ol
N OH 5-(4-Etylpiperazin-1-yl)-2-(pyridin-
91 328.,4 2-y1)-4,5,6,7-tetrahydro-2H-

indazol-3-ol
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92

307,3

5-(Phenylamino)-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol

93

3353

5-(Penetylamino)-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol

94

3473

2-(4-Clophenyl)-5-(4-
metylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol

381,2

5-(4-Metylpiperazin-1-yl)-2-(4-
(triflometyl)phenyl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol

96

285,4

2-(Pyridin-2-yl)-5-(pyrolidin-1-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol

97

354,3

1-(4-(3-Hydroxy-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)prop-2-en-1-on

98

411,3

(E)-4-(dimetylamino)-1-(4-(3-
hydroxy-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)but-2-en-1-on

99

356,2

(E)-4-(dimetylamino)-N-(3-
hydroxy-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-5-yl)-N-
metylbut-2-enamit

100

342,4

5-(4-Propylpiperazin-1-yl)-2-
(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol

101

391,2

2-(4-Bromophenyl)-5-(4-
metylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol
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2-(4-Flophenyl)-5-(4-

102 331.,4 metylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol
~
G OH 4-(3-Hydroxy-5-(4-metylpiperazin-
103 = N-—@— CN 338,2 1-y1)-4,5,6,7-tetrahydro-2H-
=N indazol-2-yl)benzonitril
=
|
= 5-(4-Penetylpiperazin-1-yl)-2-
104 h':/\"ﬂ o 404,3 | (pyridin-2-yl)-4,5,6,7-tetrahydro-
fN,N—@ 2H-indazol-3-ol
N
©A (}; T/\Kf : N 5-(4-Benzylpiperazin-1-yl)-2-
105 [ JTN N 13003 | (pyridin-2-yl)-4,5.6,7-tetrahydro-
N 2H-indazol-3-ol
O/\ N7 OH 5-(4-(Xyclohexylmetyl)piperazin-1-
106 K/NLA/,L,( N\ 3963 | yD-2-(pyridin-2-y])-4.5.6.7-
\N’NQ tetrahydro-2H-indazol-3-ol
N7 OH 5-(4-(3-Phenylpropyl)piperazin-1-
107 bwtr(N M=\ 4183 | yD-2-(pyridin-2-y1)-4,5.6,7-
=N \= tetrahydro-2H-indazol-3-ol
~
@ OH 5-(4-Metylpiperazin-1-yl)-2-
108 N A N=_ [3153 | (pyrimidin-2-yl)-4,5,6,7-tetrahydro-
i :/> 2H-indazol-3-ol
N
100 HO\I OH 200, | S-(Piperazin-1-yD)-2-(pyridin-2-yl)-
N N= ’ 4,5,6,7-tetrahydro-2H-indazol-3-ol
S Y/
P
S ‘N/\’ o 5-(4-(Metylsulfonyl)piperazin-1-
110 378,2 yl)-2-(pyridin-2-yl)-4,5,6,7-

tetrahydro-2H-indazol-3-ol
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5-(4-(Phenylsulfonyl)piperazin-1-

S\N/\ »
111 @ N P 14402 | yl)-2-(pyridin-2-y1)-4,5,6,7-

tetrahydro-2H-indazol-3-ol

)
Nﬁ oH 2-(Pyridin-2-yl)-5-(4-
112 K/N A N= 4542 | tosylpiperazin-1-yl)-4,5,6,7-
<N\ tetrahydro-2H-indazol-3-ol
N
AL
NJLNﬁ 4-(3-Hydroxy-2-(pyridin-2-yl)-
H k/ OH 4,5,6,7-tetrahydro-2H-indazol-5-
113 N N== 419,2 : :
Y O yl)-N-phenylpiperazin-1-
S A carboxamit
o)

©/\o N OH Benzyl 4-(3-hydroxy—2-(pyridin-2-
114 LN~ N= | 4342 | yD)-4,5,6,7-tetrahydro-2H-indazol-
\N,N@

5-yl)piperazin-1-carboxylat

"[/\; OH | 2-(1-Metyl- 1H-pyrrol-2-yl)-5-(4-
115 N AN 316,2 | metylpiperazin-1-y1)-4,5,6,7-
\N,N U tetrahydro-2H-indazol-3-ol
~
N/ﬁ OH 5-(4-Metylpiperazin-1-yl)-2-
116 k/N = S 320,2 (thiazol-2-y1)-4,5,6,7-tetrahydro-
\N,N—QN] 2H-indazol-3-ol
~
PO\] OH 5-(4-Metylpiperazin-1-yl)-2-
117 =\ _<°] 304,2 | (oxazol-2-yl)-4,5,6,7-tetrahydro-
=N \N 2H-indazol-3-ol
~
N
K/)q O }\l 2-(1-Metyl-1H-pyrazol-5-yl)-5-(4-
118 \/ N @ 317,2 metylpiperazin? 1-y1)-4,5,6,7-
N tetrahydro-2H-indazol-3-ol
TNTY OH | 2-(1-Metyl-1H-imidazol-5-y1)-5-(4-

119 (N AN 317,2 | metylpiperazin-1-yl)-4,5,6,7-
\N'N‘ﬁ\/lN tetrahydro-2H-indazol-3-ol
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™~
O OH 2-(1-Metyl-1H-imidazol-5-y1)-5-(4-
120 A o 1 |303.2 | metylpiperazin-1-yD-4,5.6.7-
\N'N@ tetrahydro-2H-indazol-3-ol
| OH 5-(Benzyl(metyl)amino)-2-
121 N A N= 3362 |(pyrimidin-2-yl)-4,5,6,7-tetrahydro-
< N } 2H-indazol-3-ol
N N
;L oH \N 5-(Benzyl(metyl)amino)-2-(1-
122 o N—@ 337,2 | metyl-1H-pyrrol-2-y1)-4,5,6,7-
SN tetrahydro-2H-indazol-3-ol
| OH 5-(Benzyl(metyl)amino)-2-(1-
123 ©\/N\/\4< N~ng 338,2 | metyl-1H-pyrazol-5-yl)-4,5,6,7-
UQN’NM tetrahydro-2H-indazol-3-ol
l OH 5-(Benzyl(metyl)amino)-2-(1-
124 N A N— 13382 | metyl-1H-imidazol-5-yl)-4,5,6,7-
\N'N‘&/N tetrahydro-2H-indazol-3-o0l
l\fi OH 5-(Benzyl(metyl)amino)-2-(oxazol-
125 =N P 3252 | 2-y1)-4,5,6,7-tetrahydro-2H-
N ;
N indazol-3-ol
\©\N/ﬁ o 2—(Pyri'din-2—.y1)-5-(4-(p-
126 LN AN 390,3 tolyl)piperazin-1-yl)-4,5,6,7-
\N,N — tetrahydro-2H-indazol-3-ol
HO
\Q 5-(4-(4-Hydroxyphenyl)piperazin-
127 "@ o 3922 | 1-yl)-2-(pyridin-2-yl)-4.5,6,7-
\CE<N - tetrahydro-2H-indazol-3-ol
<\ 7
F
jg\ 5-(4-(3,4-Diflophenyl)piperazin-1-
128 | F “(} OH 4122 | y1)-2-(pyridin-2-yl)-4,5,6,7-
= i'“/ tetrahydro-2H-indazol-3-oi
<y
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5-(4-(4-Metoxyphenyl)piperazin-1-

129 N N\ 406,3 | yl)-2-(pyridin-2-y1)-4,5,6,7-
fN,N { tetrahydro-2H-indazol-3-ol
O)\@ 1-(4-(4-(3-Hydroxy-2-(pyridin-2-
y1)-4,5,6,7-tetrahydro-2H-indazol-
130 O /OH Ny 418,3 5-yl)piperazin-1-yl)phenyl)etan-1-
\N,NQ on
O:E;/ 5-(4-(4-
131 © \@N/\ o 4549 (Metylsulfonyl)phenyl)piperazin-1-
LN AN ’ yl)-2-(pyridin-2-y1)-4,5,6,7-
\N'N‘Q tetrahydro-2H-indazol-3-ol
@ 5-(4-(4-Phenoxyphenyl)piperazin-
132 : | 468,2 1-yl)-2-(pyridin-2-yi)-4,5,6,7-
U /"“ . tetrahydro-2H-indazol-3-ol
N on 5-(4-(Piperidin-4-
133 HO/\ LN AN 3973 ylmetyl)piperazin-1-yl)-2-(pyridin-
Oj,@’@ 3 | 2-y1)-4.5.6,7-tetrahydro-2H-
indazol-3-ol
5-(4-((1-Metylpiperidin-4-
yipip
134 O/\ O OH \ 4113 yDmetyl)piperazin-1-yl)-2-(pyridin-
AN \Of(NO ’ 2-yl1)-4,5,6,7-tetrahydro-2H-
N = indazol-3-ol
5-(4-((1-Benzylpiperidin-4-
N OH
135 @,O/\ & A ‘<N:\> 487 4 yDmetyl)piperazin-1-yl)-2-(pyridin-
N = ’ 2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol
1-(4-((4-(3-Hydroxy-2-(pyridin-2-
N/\‘ OH Y y y
136 o U\ LN AN 439 3 y1)-4,5,6,7-tetrahydro-2H-indazol-
Y \CE,jN — ’ 5-yl)piperazin-1-yl)metyl)piperidin-
1-yl)etan-1-on
©\fo N-(3-Hydroxy-2-(pyridin-2-yl)-
137 o 335,1 | 4,5,6,7-tetrahydro-2H-indazol-5-

yl)benzamit
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N-(3-Hydroxy-2-(pyridin-2-yI)-

138 349,2 4,5,6,7-tetrahydro-2H-indazol-5-
yl)-2-phenylaxetamit
1-(3-Hydroxy-2-(pyridin-2-yl)-
139 N0 OH 3502 | 4,5,6,7-tetrahydro-2H-indazol-5-
HN ﬁ“‘ N\ yl)-3-phenylure
\N: _—
H
N \[&0 oH 1-Benzyl-3-(3-hydroxy-2-(pyridin-
140 HN N— 364,2 2-y1)-4,5,6,7-tetrahydro-2H-
\(f’N 7\ indazol-5-yl)ure
N —
g E: o N-(3-hydroxy-2-(pyridin-2-yl)-
141 o o 371,1 | 4,5,6,7-tetrahydro-2H-indazol-5-
~ N ) )benzensulfonamit
VAR y
\ng N-(3-hydroxy-2-(pyridin-2-yl)-
142 i . 385,1 | 4,5,6,7-tetrahydro-2H-indazol-5-
\@(N 7N yl)-4-metyl benzensulfonamit
S
Qﬁ Benzyl  (3-hydroxy-2-(pyridin-2-
143 ° on 365,2 | y1)-4,5,6,7-tetrahydro-2H-indazol-
HN‘@(N N 5-yl)carbamat
\N’ —
0
~N /\ OH {_) 2-(5-Flo-4-morpholinopyrimidin-2-
144 LN N 418,2 | yl)-5-(4-metylpiperazin-1-yl)-
O\;(N_{\ j/>_p: 4,5,6,7-tetrahydro-2H-indazol-3-ol
‘\N/ N
AN
@/& O N-benzyl-3-metoxy-N-metyl-2-
145 \0\4(N N= 349,2 | (pyridin-2-y1)-4,5,6,7-tetrahydro-
=N \_/ 2H-indazol-5-amin
| z N-benzyl-3-(xyclopropylmetoxy)-
146 \/N A N= 389,2 | N-metyl-2-(pyridin-2-yl)-4,5,6,7-
mﬁi \ tetrahydro-2H-indazol-5-amin
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5-(Benzyl(metyl)amino)-2-(pyridin-
2-y1)-4,5,6,7-tetrahydro-2H-

147 ©\/r~'1 N 403,2 indazol-3-yl xyclopropan
Y carboxylat
[ I\N' \_/
N
o 5-(Benzyl(metyl)amino)-2-(pyridin-
148 @ | 0 389,2 | 2-y1)-4,5,6,7-tetrahydro-2H-
N N= .
N indazol-3-yl acrylat
< \/
_ o i 5-(Benzyl(metyl)amino)-2-(pyridin-
9 | £ 1 o 4392 | 2-y1)-4,5,6,7-tetrahydro-2H-
NN N N= indazol-3-yl benzoat
SO Y
i I r\|1 OH ° axit 2-(5-(Benzyl(metyl)amino)-3-
150 AT 380,2 | hydroxy-4,5,6,7-tetrahydro-2H-
< NG Y . e
N N OH indazol-2-yl)pyrimidin-5-carboxylic
©M ‘ g
N = N=—
\OjN \ / Metyl 2-(5-(benzyl(metyl)amino)-
151 N o 393,2 3-hydroxy-4,5,6,7-tetrahydro-2H-
5 indazol-2-yl)nicotinat
/
@ oH O:(NH N-(6-(5-(benzyl(metyl)amino)-3-
152 N N 392,2 | hydroxy-4,5,6,7-tetrahydro-2H-
- Cf(;\]_@ indazol-2-yl)pyridin-2-yl)axetamit
\N/ .
@/,\ﬂ OH N :<OCH3 5-(Benzyl(metyl)amino)-2-(4,6-
153 O\\%N 3972 | dimetoxy-1,3,5-triazin-2-yl)-
N

4,5,6,7-tetrahydro-2H-indazol-3-ol
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5-(4-Metylpiperazin-1-yl)-2-

N
154 CE<N N“_\N 3152 | (pyrimidin-4-y1)-4,5,6,7-tetrahydro-
=N \_/ 2H-indazol-3-ol
~
N
QJ P 2-(5-Clopyridazin-3-yl)-5-(4-
155 = - 349,2 | metylpiperazin-1-yl)-4,5,6,7-
< NN\ /
N tetrahydro-2H-indazol-3-ol
Cl
Z N
\Nf NN 2-(Pyridin-2-y1)-5-(4-(pyrimidin-2-
156 LN OH \ 3782 | yl)piperazin-1-yl1)-4,5,6,7-
\O:”er_O tetrahydro-2H-indazol-3-ol
@\/,\', OH " 5-(Benzyl(metyl)amino)-2-(5-
157 Uj{H\ }NOZ 381,2 | nitropyrimidin-2-y1)-4,5,6,7-
NN tetrahydro-2H-indazol-3-ol
HO >-((4-
| OH Hydroxybenzyl)(metyl)amino)-2-
158 OVNCT% 35 3512 | (oyridin-2-yl)-4,5,6,7-tetrahydro-
A 2H-indazol-3-ol
ON 5-(Metyl(4-nitrobenzyl)amino)-2-
159 @& O e 3802 | (pyridin-2-yl)-4,5,6,7-tetrahydro-
[ LN,N@ 2H-indazol-3-ol
(N_O OH 5-(3-(Etyl(metyl)amino)pyrolidin-
160 / N A N= 342,2 | 1-yD)-2-(pyridin-2-y1)-4,5,6,7-
\N'N@ tetrahydro-2H-indazol-3-ol;
CF3
O?/N on 2,2,2-Triflo-N-(1-(3-hydroxy-2-
161 ‘@O\% J\Nj 3065 | (Pyridin-2-yD-4.5,6,7-tetrahydro-
N b
sy N\ 7

2H-indazol-5-yl)pyrolidin-3-
yl)axetamit

Vi du 1: Phan tich sy thay ddi v& san sinh ROS dwgc cam tmg béi xtt Iy PMA, trong
céc té bao HL-60 duoc biét héa thanh bach ciu trung tinh bang xir Iy DMSO
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Dé x4c nhén tic dyung ciia cac hop chit cia cac vi du tong hop d6i v6i san sinh
ROS tir nguyén bao sogi va t€ bao nén cu thé, san sinh ROS dugc cdm tng boi kich
thich cua PMA (phorbol 12-myristat 13-axetat), TGF-B1, palmitat hodc glucoza nong
dd cao, hodc dang twong tu, trong céac t& bao HL-60 duoc biét hoa thanh bach ciu
trung tinh bang xir Iy DMSO, té bao NHLF (nguyén bao s¢i phoi ngudi binh thuong,
Lonza), té bao LX-2 (t& bao hinh sao cna gan ngudi, Sigma), t& bao ARPE19 (té bao
biéu mo séc td vong mac ngudi, ATCC), va té bao KEL-FIB (Nguyén bao s¢i seo 161,
ATCC), va trong diéu kién nay, tic dung trc ché san sinh ROS ctia cac hop chit cta cac

vi du tong hop duoc quan sat.

Té bao HL-60 (t& bao bénh bach cau ngudi, ATCC) dugc tao huyén phu trong
mdi truong chira 1,25% DMSO (RPMI+10% FBS) va dugc nudi ciy trong diéu kién
5% CO,, 37°C trong 6 ngay, do d6 cam ng biét hoa thanh bach cau trung tinh. Céc té
bao HL-60 duogc biét hoa thanh bach ciu trung tinh dugc chia phén mau & néng do
2x10* t& bao/giéng trén dia 96 giéng, va cac hop chat cia cic vi du tdng hop duoc xi
Iy vao cac té bao & nong dd 0,5 mM trong 30 phut. Sau do, d6i voi mbi giéng bao gdm
céc té bao va thudc, PMA 200nM duoc xir ly dé cam ung san sinh ROS, va muc san
sinh ROS duoc do bing cach quan sat mic phat quang ctia mdi giéng st dung L-012
100pM.

Céc té bao NHLF (nguyén bao soi phdi ngudi binh thuong, Lonza), LX-2 (té
bao hinh sao ctia gan ngudi, Sigma), ARPE19 (té bao biéu md sac t6 vong mac ngudi,
ATCC), KEL-FIB (nguyén bao soi seo 16i, ATCC) duogc tao huyén phu trong méi
treong nudi cdy chira 10% FBS va duoc chia thanh céac phan mAu trén dia 96 giéng va
sau d6 duoc nudi cdy trong diéu kién 5% CO,, 37°C trong 24 gid. Sau khi xtt 1y so bd
céc hop chét cua céac vi du tdng hop & ndng d6 10, 20, 30, 40, 60 va 80 uM trong 30
phut dén 1 gid, kich thich ROS duoc xir Iy cho mdi giéng chira cac té bao va thude.
Sau khi nuoi céy thém trong 48 gi®, muc san sinh ROS dugc x4c nhan st dung L-012

hoac DCF-DA.

Theo két qua thir nghiém, cac hop chét caa cac hop chét tong hop trc ché san
sinh ROS bai kich thich ROS trong tt ca céc té bao NHLF, LX-2, ARPE19, KEL-FIB.
Cu thé, két qua cua bang 2 thé hién két qua rang san sinh ROS dugc cam Gng boi PMA
duoc e ché, khi cac hop chit cta cac vi du tong hop dugc xit 1y bang 0,5 uM trong té
bao HL-60 dugc cam tng thanh bach cau trung tinh. FIG. 1 thé hién két qua rang san
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sinh ROS dwoc cam tng béi PMA duoc e ché toan bo, khi hop chét 1 va hop chit 17

cta cac vi du tong hop duge xt 1y vao cac té bao LX-2 va NHLF.

Do d6, xac nhan duoc réng san sinh ROS duoc (e ché hitu hiéu, khi cac hop
chat ctia cac vi du téng hop duoc xir Iy vao t& bao HL-60 d3 biét héa hodc cic nguyén

bao sgi khac nhau hodc té bao nén dac hiéu trong d6 san sinh ROS dugc cam tng.

Bang 2: Tac dung e ché san sinh ROS trong té bao HL-60 d biét hoa

S6 thtr tu hop chit vi du tdng hop | Uc ché ROS
1 ok skok
2 kokockok
3 kokoskok
4 kookock ok
5 koskoskok
6 skookokok
7 *ookoskok
8 *
9 kook sk
10 *k
11 *
12 sk okosk sk
13 sk ok ok sk
14 ook ok
15 sk ok sk ok
16 ksk kg
17 kkokok
18 K okosk ok
19 K ok sk ok
20 ok
21 *k
22 *
23 %k kok
24 *k
25 *k
26 *
27 *k
28 skokosk
29 %k
32 %k ok
33 ook sk
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34 sk

37 ok

38 skokoskosk
62 sk kook ok
63 skeokosk ok
70 * %k

71 kokok
82 kokosk
83 kokokok
84 Hokok
85 kokok
86 * sk

87 *okosk
88 kskok
89 s ske sk sk
90 kookokock
91 *okock
92 *

93 o

94 ok s ok
95 %k ok
96 %k kook
97 KKk
98 &k k
99 koK ok
100 nxk
102 KRk
103 kok ok ok
104 *xk
105 ok ok ok
106 *k ok ok ok
107 sk ok ok sk
108 skokokok
126 &k ook sk
129 % ok ok sk
130 kokok sk
131 kokoskok

<* 1 <30 %, ** :30<<50%, *¥** 1 50< <T70%, **** : >T70%>

Vi du 2: Phéan tich su thay ddi v& mic biéu hién aSMA duogc cam tng boi TGF-B1

93/131

Pi c6 thong bao rang nguyén bao soi lién quan dén ung thu (CAF) duoc tao ra
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hodc su xo hoa cac mo 1a phat sinh, khi nguyén bao soi dugce biét hoa thanh nguyén

bao soi co.

Dé xé4c nhan lidu cac hop chét clia cic vi du tong hop theo sang ché co tac dong
dén su biét héa ciia nguyén bao soi thanh nguyén bio soi co hay khong, tdc dung tc
ché cua cac hop chét cua cac vi du tong hop dén su gia ting biéu hién aSMA (d4u 4n
sinh hoc dé x4c nhan sy biét héa thanh nguyén bao sg¢i co) duge cam ung boi TGF-B1
d6i v6i cac té bao HFF-1 (nguyén bao soi bao quy déu ngudi, ATCC), NHLF (nguyén
bao soi phdi nguoi binh thuong, Lonza), LX-2 (té bao hinh sao ctia gan ngudi, Sigma),
ARPE19 (té bao biéu m6 séc t6 vong mac ngudi, ATCC), va KEL-FIB (Nguyén bao

soi seo 161, ATCC) duoc quan sat.

MB3i té bao duogc tao huyén phu trong méi trudng DMEM chita 10% FBS va
duoc chia thanh cac phan miu & ndng d6 1x10* dén 1,5 x 10°té bao/giéng trong budng
phién kinh 4 giéng (Nunc) va cac hop chit cua cac vi du tdng hop va TGF-B1 (ca TGF
Bl va TGF-B déu c6 cung nghia) dwoc xir Iy dé chuan bi té bao duogc sir dung dé xéc
nhan mirc biéu hién aSMA. Viéc x4c nhan bidu hién aSMA trong té bao d3 chuan bi
duoc thuc hién bang héa mién dich té bao nhu sau. DSi véi cac té bao, cb dinh bing
paraformaldehyt 4% trong 10 phat va tao tinh thAm sit dung Triton x-100 0,1% dugc
thue hién, va sau d6 cac qua trinh bao gdm xir Iy khang thé so cap (Ab khang aSMA,
1:200, & 4°C trong 16 gid) va khang thé thir cip (AD lién hop bang Alexa-594, 1:800,
¢ nhiét d6 phong trong 1 gid) khang aSMA duoc tién trién theo trinh tu, va sau dé
mure biéu hién aSMA duoc quan sat sir dung kinh hién vi huynh quang.

FIG. 3 thé hién hiéu qua x\r Iy cac hop chét khac nhau cta céac vi dy tong hop &
10, 20 va 40 pM, sau khi cam tng biéu hién aSMA bang cach xit 1y bing TGF-B1(10
ng/ml) trong té bao HFF. Hop chat 1, hop chét 23, hop chat 12, hop chét 5, hop chat 14
va hop chit 33 cia cac vi du téng hop co tac dung tc ché biéu hién aSMA Ia
35%~70% toan bd, mic dii c6 khac biét vé mirc d9.

Ngoai ra, ciing trong cac té bao LX-2, NHLF, ARPE19, KEL-FIB, xé4c nhan
duoc rang sy gia ting biéu hién aSMA dugc cam tng boi TGF-B1 (10 ng/ml) duogc e
ché dang ké bing cach xur Iy bang 10 pM hop chét vi du tdng hop 1, nhu c6 thé xac
nhan duogc trén FIG. 4.

Vi du 3: Phan tich sy thay dbi vé mizc co rit gel durgc cam ung bdi TGF-B1
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Pé x4c nhan tic dung cla cac hop chét cta cac vi du tong hop dén su biét hoa
clia nguyén bao sgi thanh nguyén bao sgi co, tic dung ttc che cua cac hgp chit cia cac
vi du tong hop dén hién tuong co rit gel duge cam ung badi twong tidc cia nguyén bao

soi bao quy dau ngudi (HFF-1, ATCC) va colagen duoc quan sat.

Dung dich hdn hop gdm t& bao HFF-1 va colagen (colagen typ I & bo) diéu ché
& nbéng d6 3X10° t& bao/ml duge chia phan miu vao dia 24 giéng, twong ng, va sau
d6 duge nudi cAy trong didu kién 5% COa, 37°C trong 1 gio dé cam tng polyme hoa
gel. Sau d6, sau khi tao huyén phu gel gén trén dia tir dia str dung thia, mdi trudng bao
gém TGF-B1 va cac hop chat vi du tong hop dugc thém vao mdi giéng. Sau khi nudi
cy trong 72 gid, cac hop chit vi du téng hop duoc xit Iy bang 10, 20, 30, 40, 60 va 80
uM dé do kich thude gel, va do d6, mirc do co rit cta gel boi xu 1y thudc dugc xéac

nhan.

Theo két qua thi 'nghiém, nhu ¢6 thé x4c nhan dugc trén FIG. 7, quan sét thdy
rang su co rat cua gel dugc cam ung boi TGF-B1 (10 ng/ml) duoc te ché hitu hiu
bing cach xr 1y bang hop chit 1, hop chét 5, hop chat 12, hop chét 13, hop chat 14,
hop chét 16, hop chét 23, hop chat 33, hop chit 38, hop chét 63 va hop chit 62 clia cic
vi du téng hop. '

Vi du 4: Phén tich sy thay d6i vé san sinh ROS trén té bao than kinh gay tiét dopamin

Pé xac nhan tac dung cia cac hop chét cua cac vi du tdng hop dén su san sinh
ROS tir té bao than kinh gy tiét dopamin, sy san sinh ROS dugc cam tng bai kich
thich soi tao hinh trudc alpha-synuclein (PFF) d6i véi té bao N27 (t& bao than kinh
gdy tiét dopamin & chudt cdng, Sigma) va trong didu kién nay, tic dung tc ché san

sinh ROS cua cac hop chit ciia céc vi du tong hop duge quan sét.

Té bao N27 dwoc nudi cdy trong méi truong RPMI chia 10% FBS, 1 uM
angiotensin II, va céc t& bao di chuin bi dugc chia phﬁn mau & néng do 4x103 té
bao/giéng trén dia 6 giéng. Yéu t6 kich thich san sinh ROS, PFF (s¢i tao hinh truéc) va
cac hop chit cia cac vi du tong hop duge xir Iy vao céc té€ bao. Sau khi xtr 1y cac hop
chét cua cac vi du tdng hop trong 24 gid, mic huynh quang cua mdi giéng duoc do sir

dung thudc thir CellROX-Deep Red, do d6 xac nhan dugc mitc o san sinh ROS.

Theo két qua thi nghiém, nhu c6 thé xac nhan duoc trén FIG. 2, x4c nhan duoc

rang su san sinh ROS duoc cam tng bdi PFF duge we ché hitu hiéu bang cach xur 1y
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bang 0,001 pM hop chét vi du tdng hop 12, hop chét 16, hop chat 32 va hop chét 82.
Vidu 5: Phan tich su thay ddi vé mirc biéu hién IL-1p dugc cam mg boi LPS

Dé x4c nhan tic dung cia cac hop chit cia cac vi du tong hop theo sang ché dbi
v4i phan (ng viém trong nguyén bao soi dugc tao ra tu nguoi, liéu IL-1f gia tang béi
xtt 1y LPS ¢6 ¢ ché sy biéu hién bdi cac hop chit cta cac vi du tbng hop trong

nguyén bao sgi dugc tao ra tit cdc md khac nhau dugc quan sat.

Sau khi cdy 2x10° t& bao trong dia 6 giéng va sau d6 nudi ciy trong 24 gio,
ching dwoc nudi cy tiép trong dung dich nudi cay khong chira huyét thanh trong 16
gidr va sau d6 hop chit ctia vi du tong hop 1 dwoc xtt 1y so bd trong 20 phit theo mdi
didu kién va phéan tng viém dwoc cam mg bang LPS (1 pg/ml) trong 6 gid. Mic biéu
hién cta IL-1p duoc xé4c nhan st dung RT-PCR. ARN tdng sb dugc tach ra tir cac té
bao sir dung kit mini RNeasy (Qiagen), va d6i véi 2ug ARN d tach, cADN duogc tbng
hop st dung kit tdng hop cADN soi thit nhat PrimeScript™ 11 (TaKaRa) va sau d6
PCR duoc thuc hién béng AccuPower® PCR PreMix (Bioneer) dé khuéch dai gen.
Trinh tu nucleotit d6i v6i cac doan modi dich 13 nhu sau. IL-1f (doan moi xubi: 5
CCACAGACCTTCCAGGAGAATG-3'(SEQ ID NO: 1), doan mdi nguoc: 5'-
GTGCAGTTCAGTGATCGTACAGG-3/(SEQ ID NO: 2)); GAPDH (doan mdi xudi:
5-GTGGCTGGCTCAGAAAAAGG-3'(SEQ ID NO: 3), doan mdi ngugc: 5'-
GGTGGTCCAGGGGTCTTACT-3(SEQ ID NO: 4)); P-actin (doan mdi xudi: 5'-
CACCATTGGCAATGAGCGGTTC-3’(SEQ ID NO: 5), doan mdi ngugc: 5'-
AGGTCTTTGCGGATGTCCACGT-3’(SEQ ID NO: 6)). San pham PCR dugc xic

nhén bang dién di trong gel agaroza 1,5%.

Theo két qua thir nghiém, nhu c6 thé xac nhan dugc trén FIG. 8, quan sét thy
ri‘mg IL-1B dugc cam Ung boi LPS duoc we ché hitu hiéu theo cach phu thude néng do
bang cach xir Iy bang 10 uM hop chét ctia vi du téng hop 1.

Vi du 6: Phan tich sy thay dbi vé mirc biéu hién IL-6 va IL8 trong nguyén bao soi lién
quan dén ung thu

P8 xac nhén tac dung ctia cac hop chét cia cac vi du tong hop theo sang ché dbi
véi phan ung viém trong nguyén bao so1 lién quan dén ung thu, liéu sy biéu hién cua
IL6 va IL8 duoc trc ché bdi cac hop chét cua cac vi du tong hop trong nguyén bao soi
lién quan dén ung thu tuy (P.CAF) dugc quan sat.
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Sau khi cdy 1,5x10° té bao trong dia 6 giéng va sau d6 nudi ciy trong moi
truong day du P.CAF trong 48 gidy, cac hop chét cia cac vi du tdng hop duge xir Iy
bang 10, 20, 30, 40, 60 va 80 pM trong 48 gidy theo mdi didu kién, va sau d6 su biéu
hién cua IL-6 va IL-8 dugc xac nhan béng cach thuc hién ELISA véi kit Quantkine

ELISA (R&D systems) nhu sau.

100 pl dung dich nudi ciy trong d6 cic hop chét cia cac vi du tdng hop duoc
xtr 1y trong 48 gid duoc thém vio bing dia da giéng cho phan tich bao gbm 100 pl chét
pha lodng thir nghiém va d& & nhiét 46 phong trong 2 gid va sau d6 cic thanh phin
duoc 13y ra, va sau d6 n6 duoc rira bang 400 ul dung dich dém rira 4 1an. 200 pl thé
lién hop IL-6 hodc IL-8 cua ngudi dugc thém vao va d& ¢ nhiét d6 phong trong 2 gid
va sau d6 cac thanh phan duoc 14y ra, va sau d6 n6 duge rira bang 400 pl dung dich
dém rira 4 14n. 200 pl dung dich co chéat dwoc thém vao va dé & nhiét &6 phong trong
20 phat va dé ¢ nhiét 6 phong trong 20 phut va sau d6 50 ul dung dich ding dugc
thém vao, va d6 hip thu & budc song 450nm duge do trong vong 30 phut @& x4c nhin

muc biéu hién cua IL-6 va IL-8.

Theo két qua thr nghiém, nhu c6 thé xac nhan duoc trén cac FIG. 5 va 6, quan
sat thay rang IL-6 va IL-8 biéu hién trong P.CAF duoc e ché hiru hiéu bang cach xir
Iy bang hop chét 1, hop chét 5, hop chét 12 dén hop chit 16, hop chat 23, hop chét 33,
hop chit 38, hop chét 63 va hop chét 62 cia cac vi du tong hop.

Vi du 7: Xé4c nhan tac dung diéu tri ton thuong nio

Dé thir nghiém tac dung ngin ngira hodc diéu tri bénh hoic 16i loan ndo clia cac
hop chét cua cac vi du tng hop, n6 duoc danh gia sir dung md hinh chudt nhat bi bénh

Parkinson duoc tiém sgi tao hinh truéc alpha-synuclein (PFF).

Chuot nhit C57B1/6 duoc sir dung, va tt ca cac chudt nhit déu duoc duy tri
trong diéu kién chudn. Thi nghiém duoc thurc hién bang cach chia cic dong vat thi
nghiém thanh nhém dbi chimg binh thudng trong d6 nude cat duoc dung qua duong
miéng (d6i chtng am tinh), nhém cam tng bénh Parkinson tiém Sei tao hinh trude
alpha-synuclein (PFF) (d6i chimg chit din thubc), va nhém thir nghiém trong d6 hop
chét coa vi du téng hop 16 véi lidu 25 mg/kg duge diung qua duong miéng cho nhom
cam Ung Parkinson tiém soi tao hinh trudc alpha-synuclein (PFF) hang ngay (vi du

tdng hop) véi 8 dong vt trong mdi nhom. Pbi v6i nhom dbi chimg binh thuong, dung
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dich nw6c mubi sinh Iy dwoc ding, va hop chit vi du tong hop duge ding qua dudng
miéng mot 1an mdi ngdy trong 7 tuan, va sau d6 thi nghiém thay d6i hanh vi va thi

nghiém mo6 bénh hoc dugce thuc hién.

Thay ddi hanh vi dwgc phén tich bang truc quay (rota rod), thir nghiém leo cot

va kep chi sau, va gié tri trung binh cta 3 thi nghiém trén mdi dong vat duoc do.

Sau khi két thuc thir nghiém, cic con vat duge gdy mé, va md ndo dugc chiét
d6i v6i timg cé4 thé, va mod duoc ¢b dinh trong dung dich formalin dém trung tinh 4%
(10 % formalin dém trung tinh). Sau khi md d3 c¢b dinh dwoc cit dén do day nhét dinh,
né duoc gin vao parafin bang quy trinh xi I mé chung dé chudn bi c4c 14t cat mo 4~5
pum. Sau do, dé x4c nhén liéu chi sd bénh 1y Parkinson dugc cai thién theo muc két tu
protein trong thé véan, né truée hét duge danh dau Serin-129 phosphoryl héa alpha-
synuclein, va sau d6 phép nhuom Thioflavin-T dugc thuc hién dé ghi nhin cac danh

gia mo bénh hoc.

Theo két qua thir nghiém, theo két qua phan tich thay d6i hanh vi nhu thoi gian
tréo xuéng, truc quay (rota rod), thir nghiém leo cft va kep chi sau, va dang tuong tu
trong nhém ding hop chét caa vi du tong hop 16, quan sat thdy rang céc triéu chimg
hanh vi gidng Parkinson dwoc céi thién dén 50% hodc nhiéu hon, vi két tu va tich liy
a-synuclein, chi b4do bénh 1y quan trong ctia bénh Parkinson, duoc cai thién dén 50%

hodc nhiéu hon.

Tém lai, xac nhan dugce rang cac hop chat cia cac vi du tong hop theo sang che

cai thién hitu hi€u bénh Parkinson.
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YEU CAU BAO HQ
1. Hop chit c6 cong thirc hoa hoc I sau, hodc chat dong phén lap thé ctia né, solvat cia

no, bién thé déng vi ciia nd, tautome cla nd, hodc mudi dugc dung cliia no:

OR

trong cong thirc nay,

A 13 heteroaryl c6 5 dén 20 canh dugc thé hoic khong duoc thé hodc Cs-Cao

aryl dwoc thé hoic khong duoc thé; va

sau d6, heteroaryl c6 5 dén 20 canh hoic Cs-Ca aryl c6 thé khong dugc thé,
hodc c6 thé dugc thé bfmg 1, 2, 3 hodc 4 loai phén tr thé gém nhém xyano, halo, C;-
Cshaloalkyl, nitro, -C(=0)R}, -C(=0)OR1, -NH-C(=O)R;, C1-Cyo alkoxy, C1-Cio alkyl
duoc thé hodc khong dugc thé, C3-Cg xycloalkyl dugc thé hoac khong dugc thé, amino
duoc thé hodc khoéng duoc thé, Cs-Cao aryl dugc thé hodc khoéng duoc thé, heteroaryl
¢6 5 dén 20 canh dwoc thé hodc khong dugc thé va heteroxycloalkyl ¢6 5 dén 20 canh
duoc thé hoac khéng dugc thé, va sau d6, Ry c6 thé 1a hydro, hydro nang, C{-Cyo alkyl;
va

hai hodc nhiu hon nhém lién k& c6 thé két hop v6i nhau tao thanh vong
hydrocacbon thom khong duoc thé, trong d6 vong hydrocacbon thom c6 thé tao thanh
vong heteroaryl ¢6 5 dén 10 canh hoic vong Cs-Cio aryl bao gbm 0, 1, 2 hoic 3 nguyén
tir khac loai duwoc chon tr N, O va S; va

R 14 hydro, hydro ndng, xyano, halo, nitro, C1-Cs haloalkyl, C1-Cio alkyl duoc
thé hoic khéng duoc thé, C3-Cs xycloalkyl duge thé hodc khong duoc thé, Cs-Cap aryl
duoc thé hodc khong dugce thé, heteroaryl ¢6 5 dén 20 canh dugc thé hodc khdng duogc
thé, hodc -C(=O)Ra, va sau d6, R, 1a C3-Cs xycloalkyl, Ci-Cip alkyl, C2-Cio alkenyl,
hoac Cs-Cyo aryl; va

B 1a -NKM hoac heteroaryl c6 5 dén 20 canh duoc thé hodc khong dugc thé

hodc heteroxycloalkyl ¢6 5 dén 20 canh duoc thé hodc khong dwoc thé; va
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K 1a hydro, hydro ning, xyano, halo, nitro, Ci-Cs haloalkyl, Ci-Cyo alkyl duoc
thé hosc khong duogc thé, Ci-Co alkoxy khong duge thé, -C(=O)R', -C(=O)OR", -SO»-
R", C3-Cs xycloalkyl dwoc thé hoic khong dwoc thé, Cs-Ca aryl dugc thé hodc khong
duogc thé, Cs-Cyaryl C1-Cio alkyl duoc thé hodc khong dwoc thé, heteroaryl c6 5 dén
20 canh duoc thé hoic khoéng dugce thé hodc heteroaryl c6 5 dén 20 canh C1-C1o alkyl
duoc thé hodc khéng dugce thé;

M 1la xyano, halo, nitro, C1-Cs haloalkyl, Ci-Cio alkyl duoc thé hodc khong
duge thé, Ci-Cio alkoxy khéng duge thé, -C(=O)R', -C(=0)OR', -SO,-R", C3-Cs
xycloalkyl dugc thé hoic khong dugc thé, Cs-Cao aryl duoc thé hoic khong duoc thé,
Cs-Cao aryl C1-Cio alkyl dwoc thé hodc khong dwoc thé, heteroaryl c6 5 dén 20 canh
duoc thé hodc khoéng duoc thé hodc heteroaryl ¢6 5 dén 20 canh C1-Cio alkyl dugc thé
hodc khong duoc thé;

trong d6 Ci-Cyo alkyl khong dugce thé, hoac duoc thé bé“mg 1, 2, 3 hoac 4 loai
phén tir thé dwoc chon tr nhom bao gém hydro nang, halo, hydroxy, xyano, nitro,
carboxyl, amino dugc thé hodc khong duoc thé, C1-Cio alkyl dugc thé hodc khong
duoc thé, Ci1-Cro haloalkyl duoc thé hodc khong duoc thé, C1-Cro hydroxyalkyl duogc
thé hoic khong duoc thé, C3-Cs xycloalkyl duoc thé hoic khéng duoc thé, Ci-Cio
alkoxy, C1-Cyo alkylsulfonyl, Cs-Cy arylsulfonyl, Cs-Cyo aryloxy, Cs-Cao aryl duoc thé
hodc khdéng duogc thé, heteroaryl c¢6 5 dén 20 canh dugc thé hodc khong duoc thé va

heteroxycloalkyl c6 5 dén 20 canh duoc thé hoic khong duoc thé; va

Cs3-Cg xycloalkyl c6 thé khéng dugc thé, hodc duoc thé b'fmg 1, 2, 3 hoac 4 loai
phan tir thé duoc chon tir nhém bao gdm hydro ning, halogen, xXyano, nitro, carboxyl,
amino duoc thé hoic khong dugc thé, Cs-Cao aryl dugc thé hoac khong duoc thé hoic

heteroaryl ¢6 5 dén 20 canh, C1-Cio alkoxy va C1-Cio haloalkyl; va

heteroaryl c6 5 dén 20 canh, heteroxycloalkyl c6 5 dén 20 canh, hodc Cs-Cao
aryl c6 thé khoéng dugce thé, hodc duoc thé bf?tng 1, 2, 3 hoac 4 loai ph?m tir thé duoc
chon tir nhém bao gdm hydro ning, halo, xyano, nitro, -C(=O)R’, -C(=0)OR’, -NH-
C(=O)R”, amino dugc thé hodc khong duoc thé, C1-Cio alkyl dugc thé hoic khong
duoc thé, C1-Cyo alkoxy khong dugc thé, C1-Cho haloalkyl dugc thé hodc khong duogc
thé, C1-Cio hydroxyalkyl dugc thé hodc khong duoc thé, C1-Cio alkylsulfonyl duoc thé
hoac khong duoc thé, Cs-Cao arylsulfonyl duoc thé hoic khong dugc thé, C3-Csg
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xycloalkyl duoc thé hodc khéng duge thé, C3-Cs xycloalkyl Ci-Cioalkyl dugce thé hoic
khong duoc thé, Cs-Cao aryl duge thé hodc khéng duge thé, Cs-Cy aryl C1-Cio alkyl
duoc thé hodc khoéng duoc thé, heteroxycloalkyl ¢6 5 dén 12 canh dugc thé hodc
khéng duoc thé, Ci-Cio alkyl Cs-Cg xycloalkyl duoc thé hodc khong duoc thé va
heteroxycloalkyl ¢6 5 dén 20 canh Ci-Cio alkyl dwoc thé hodc khong duge thé, va

sau d6, mdi R’ va R” d6c 1ap 1a hydro, hydro ning, amino dugc thé hodc khong
duoc thé, Ci-Cs alkyl dugc thé hodc khong duoc thé, C»-Cs alkenyl duoc thé hodc
khong duogc thé, C»-Cs alkynyl duoc thé hodc khéng duoc thé, C3-Cs xycloalkyl duogc
thé hoic khong dugc thé, Ce-C1o aryl duogc thé hoic khong duoc thé hodc Cs-Cio aryl
C1-Ce alkyl dugc thé hodc khong dugce thé, va sau d6, C»-Cs alkenyl hodc Cz-Cs
alkynyl khong duoc thé hodc duoc thé béng 1, 2, 3 hoac 4 loai mono Ci-Cs alkylamin

hodc di Ci-Ce alkylamin; va

nhém amino duoge thé duge thé bang 1 loai hodc 2 loai nhém C1-Cio alkyl, Ce-
Cyo aryl hodc Ce-Cyo aryl Ci-Ce alkyl; va

nguyén tir khac loai ctia vong heteroxycloalkyl hodc heteroaryl 1a mot hodc

nhiéu loai duoc chon tr N, S va O.

2. Hop chit, hodc chat déng phan 1ap thé ctia no, solvat cta no, bién thé déng Vi cla

no, tautome, hoac dang dugc dung cia n6 theo diém 1,

trong d6 A 1a heteroaryl c6 5 dén 12 canh hodc Cs-Cio aryl khong dugc thé,
hodc dugce thé, va sau d6, heteroaryl ¢6 5 dén 12 canh hoic Cs-Cip aryl ndy c6 thé duge
thé bﬁng 1, 2, 3 hodc 4 loai phén tr thé duoge chon tir nhém bao gém xyano, halo, Ci-
Cs haloalkyl, nitro, -C(=O)R1, -C(=0)OR1, -NH-C(=O)R1, C1-Cs alkyl, Ci-Cs alkoxy,
Cs-Cesxycloalkyl, amino, Ce-Cio aryl, heteroaryl c6 5 dén 12 canh, va heteroxycloalkyl
¢6 5 dén 12 canh, va sau d6 R 1a hydro, hydro ning hoac Ci-Cs alkyl; va

hai hodc nhiéu hon nhém lién k& c6 thé két hop voi nhau dé tao thanh vong
hydrocacbon thom khéng duoc thé, trong d6 vong hydrocacbon thom c6 thé tao thanh
vong heteroaryl ¢6 5 dén 7 canh hoic vong Ce-Co aryl bao gém 0, 1, 2 hoac 3 nguyén
tr khac loai duoc chon tor N, O va S.
3. Hop chét, hodc chit déng phan lap thé ctia no, solvat cua no, bién thé déng vi cua

né, tautome, hodc dang dugc dung cua né theo diém 1,
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trong d6 R 1a hydro, hydro néng, xyano, halo, nitro, C;-Ce alkyl khong duoc thé
hodc duoc thé C3-Cs xycloalkyl, C;-Cs haloalkyl, Cs-Cs xycloalkyl, C¢Cio aryl,
heteroaryl ¢6 5 dén 12 canh, -C(=O)Rz, va sau d6, R2 14 C3-Cg xycloalkyl, Ci-Cgalkyl,
Cy-Cs alkenyl, hoac Ce-Cio aryl.

4. Hop chét, hoic chit ddng phén lap thé cia né, solvat cua no, bién thé ddng vi cua

no6, tautome, hodc dang dugc dung cua n6 theo di€ém 1,

trong d6 B 13 -NKM hoic heteroaryl c6 5 dén 12 canh hoic heteroxycloalkyl c6
5 dén 12 canh, va sau d6, heteroaryl c6 5 dén 12 canh hoic heteroxycloalkyl c6 5 dén
12 canh khong dugc thé, hoic dugc thé bz"mg 1, 2, 3 hoac 4 loai hydro nang, halo,
xyano, nitro, -NR3R4, Ci-Cs alkyl, Ci-Cs alkoxy, Cs-Cio aryl, -C(=O)Rs, -SO2-Rg, va

sau d6, Ci-Cealkyl, Ci-Csalkoxy hodc Cs-Cioaryl co thé khong dugc thé, hodc
duge thé bang 1, 2, 3 hodc 4 loai hydroxy, Ci-Cs alkyl, Ci-Cs alkoxy, Ce-Cio aryloxy,
hodc heteroxycloalkyl c6 4 dén 12 canh khéng duoc thé hoac dugc thé C1-Cs alkyl, Ce-
Cio aryl Ci1-Cs alkyl hodc Ci-Cg alkylcacbonyl, va

mdi Rz vaR4 ddc 1ap 13 hydro, hydro ning, -C(=0)-Ra, Ci-Cs alkyl hodc Cs-Cio
aryl, va C1-Cg alkyl hodc Ce-C1o aryl khong dugc thé hodc duoc thé bang 1, 2, 3 hoic 4
loai halo, hydroxy, Ci-Cs alkyl, Ci-Cs alkoxy hoac Cs-Cio aryloxy, va sau d6 Ra la
hydro, hydro nang, Ci-Cs alkyl hodc C1-Cg haloalkyl; va

Rs 1a -ORyp, -NRcRy, Ci1-Cs alkyl, C»-Cs alkenyl, C2-Cs alkynyl, hodc C;-Cs
xycloalkyl, va sau d6, C;i-Cs alkyl, C»-Cs alkenyl hodc C»-Cs alkynyl co6 thé khong
duoc thé, hodc dugc thé béng 1, 2, 3 hodc 4 loai mono C;-Cgalkylamin hodc di Ci-Cg
alkylamin, va sau d6 mdi Ry, R va Rq ddc 1ap 12 hydro, hydro niang, Cs-Cio aryl hodc
Cs-Cro aryl Ci-Ce alkyl, va

Re 12 C1-Cs alkyl, Cs-Cio aryl khong dwoc thé hodc dwoc thé 1, 2, 3 hodc 4 loai
Ci1-Cs alkyl, va

K 1a hydro, hydro ndng, xyano, halo, nitro, C1-Cs haloalkyl, C1-C¢ alkyl, C1-Cs
alkoxy, -C(=O)R', -C(=0)OR/, -SO»-R", C3-Cg xycloalkyl, Cs-Cio aryl, Ce-Cio aryl Ci-
Csalkyl-, heteroaryl c6 5 dén 12 canh, heteroaryl c6 5 dén 12 canh C;-Csalkyl, va sau
d6 C1-Ce alkyl, Ci1-Cs alkoxy, Cs-Ciparyl, C3-Cg xycloalkyl hodc heteroaryl ¢6 5 dén 12
canh c6 thé duoc thé bing 1, 2, 3 hoic 4 loai xyano, halo, Ci-Cgalkyl, C1-Cs haloalkyl,
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C1-Cs hydroxyalkyl, Ci-Cs alkoxy, Ci-Cs alkylsulfonyl, Cs-Cio arylsulfonyl, -C(=O)Ro,
heteroxyclyl ¢6 5 dén 12 canh, hydroxy, nitro, hodc Ce-Cio aryl, va sau do,
heteroxyclyl ¢6 5 dén 12 canh hodc Cs-Cio aryl c6 thé khoéng duge thé hoic duoc thé
bang C1-Cs alkyl,

M la xyano, halo, nitro, C1-Cs haloalkyl, C-Cs alkyl, C;1-Cs alkoxy, -C(=O)R/, -
C(=0)0R/, -SO,-R", C3-Cs xycloalkyl, C¢-Cioaryl, Cs-Cio aryl C1-Cs alkyl-, heteroaryl
¢6 5 dén 12 canh, hodc heteroaryl c6 5 dén 12 canh C;1-Cs alkyl, va sau d6 Ci-Cs alkyl,
C1-Cs alkoxy, Ce-Cip aryl, C3-Cg xycloalkyl hoac heteroaryl c6 5 dén 12 canh c6 thé
duoc thé béng 1, 2, 3 hodc 4 loai xyano, halo, C;-Cs alkyl, Ci-Cs haloalkyl, C1-Cs
hydroxyalkyl, C;-Cs alkoxy, Ci-Cs alkylsulfonyl, Cs-Cio arylsulfonyl, -C(=O)Ro,
heteroxyclyl ¢6 5 dén 12 canh, hydroxy, nitro, hodc Cs-Cio aryl, va sau do,
heteroxyclyl ¢6 5 dén 12 canh hodc Cs-Ciparyl c6 thé khong dugc thé hodc duogc thé
bang C1-Cs alkyl, va

Ro12-OR., -NRRf, Co-Csalkenyl khong duoc thé hoéc‘ duge thé 1, 2, 3 hoidc 4
~loai -NReRy, hodc Cs-Cio aryl, va sau d6, mdi Re va R¢ doc 1ap 1a hydro, hydro ning,
Ci-Cs alkyl, C6-Cio aryl, hoac Cq1-Cs alkyl.

5. Hop chét, hosc chit dong phan lap thé ctia né, solvat cua no, bién thé déng vi cia

noé, tautome, hoac dang duge dung cua n6 theo diém 1,

trong d6 hop chit c6 cong thirc héa hoc I 1a hop chét c6 cong thirc hoa hoc I-1

sau:
Cong thic hoa hoc I-1

'|< OR

N D—

M = \
N F
<7/ \_Z
N —G
trong cong thic nay,

dinh nghia vé K, M va R 13 gidng nhu cong thtrc héa hoc I; va

D 1a CRyo, N, O hoic S, hodc E 1a CRy1, N, O hodc S, hodc F 1a CRi2, N, O hodc
S, hoic G 1a CRy3, N, O hodc S, hodc J 1a CRi4, N, O hoac S, nhung N, O va S la mot
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hodc nhidu; va

mdi Rio dén Riq 12 giéng hodc khac nhau, va c6 thé doc l1ap dugc thé béng 1, 2,
3 hoac 4 loai phﬁn te thé gém xyano, halo, Ci-Cs haloalkyl, nitro, -C(=O)R1, -
C(=0)OR1, -NH-C(=0O)R;, C1-Cio alkoxy, Ci-Cioalkyl dugc thé hodc khoéng dugce thé,
Cs3-Cg xycloalkyl dugc thé hodc khong duogc thé, amino duoc thé hoic khong duoc thé,
Cs-Cao aryl duoc thé hoic khong dugc thé, heteroaryl c6 5 dén 12 canh duoc thé hoic
khéng dugc thé va heteroxycloalkyl ¢6 5 dén 12 canh duoc thé hoic khéng dugc thé,
va sau d6 Ry c6 thé 14 hydro, hydro nang, Ci-Cioalkyl; va

hai hodc nhiéu hon nhém lién k& c6 thé két hop voi nhau dé tao thanh vong
hydrocacbon thom khong dugc thé, trong d6 vong hydrocacbon thom c6 thé tao thanh
vong heteroaryl c6 5 dén 10 canh hoic vong Cg-Croaryl bao gdm 0, 1, 2 hoic 3 nguyén
ttr khac loai duoc chon tir N, O va S.
6. Hop chit, hodc chit ddng phan lap thé ciia no, solvat cla no, bién thé dong vi cla
né, tautome, hodc dang dugc dung cua n6 theo diém 1,

trong d6 hop chit c¢6 cong thirc hoa hoc I 14 hop chat c6 cong thirc héa hoc 1-2

sau.

Cong thittc hoa hoc I-2

OR

AN
N—(  F
trong cong thirc nay,
dinh nghia vé R 12 gidng nhu cong thirc héa hoc I; va

D 1a CRyo, N, O hodc S, hodc E 13 CR11, N, O hoac S, hoac F 1a CRi2, N, O hodc
S, hodc G 1a CRy3, N, O hodc S, hodc J 1a CRis, N, O hodc S, nhung N, O va S 1a mot

hodc nhiéu; va

mbi Rio dén Ryq 13 gidng hodc khac nhau, va cb thé doc 1ap duoc thé bang 1, 2,

3 hodic 4 loai phin tr thé gébm xyano, halo, Ci-Cs haloalkyl, nitro, -C(=O)Ri, -
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C(=0)ORy, -NH-C(=0)R1, C1-C1o alkoxy, Ci-Cioalkyl duoc thé hozc khong dugc thé,
C3-Cs xycloalkyl dugc thé hoic khéng dwoc thé, amino duogc thé hoidc khong duogc thé,
Cs-Cy aryl duoc thé hodc khong dugc thé, heteroaryl c6 5 dén 12 canh dugc thé hodc
khong duoc thé va heteroxycloalkyl ¢6 5 dén 12 canh duoc thé hoic khong duoc thé,
va sau d6 R ¢6 thé 13 hydro, hydro ning, C1-Coalkyl; va

hai hodc nhiéu hon nhém lién k& c6 thé két hop véi nhau dé tao thanh vong
hydrocacbon thom khong duge thé, trong d6 vong hydrocacbon thom c6 thé tao thanh
vong heteroaryl ¢6 5 dén 10 canh hodc vong Ce-Cio aryl bao gbm 0, 1, 2 hodc 3 nguyén
tr khac loai duoc chon ttr N, Ova S, va

n 14 s6 nguyén bang 0, 1 hoic 2; va

o
@)
e
=
[\
-
-
£
=
=

T 13
1 1c

hydro nang, halo, xyano, nitro, -NR3R4, Ci-Cs alkyl, Ci-Cs alkoxy, Ce-Cio aryl, -
C(=0)Rs, -SO»-Rs, va sau d6, khi phin ttr thé 12 2 loai hodc nhiéu hon, hai hodc nhidu
hon nhém lién k& ¢6 thé két hop vé6i nhau dé tao thanh heteroaryl c6 5 dén 20 canh
duoc thé hodc khong duoc thé hodc heteroxycloalkyl c6 5 dén 20 canh dugc thé hoic

khong dugc thé bang  / \

, va

ol

sau d6 C1-Cg alkyl, C1-Cs alkoxy hodc Ce-Croaryl c6 thé khong dugc thé, hoic
duoc thé bz‘?mg 1, 2, 3 hodc 4 loai hydroxy, C1-Cs alkyl, C1-Cs alkoxy, Cs-Cio aryloxy,
hodc heteroxycloalkyl c¢6 4 dén 12 canh khéng duoc thé hodc duoc thé C1-Cs alkyl, Cs-
Cioaryl C;-Ce alkyl hodc C1-Cg alkylcacbonyl, va

mdi R; va R4 ddc 1ap 13 hydro, hydro ning, -C(=0)-Ra, C1-Cs alkyl hodc Cs-Cio
aryl, va Ci-Cs alkyl hodc Cs-Croaryl co thé khong duoc thé hodc duge thé bang 1, 2, 3
hoic 4 loai halo, hydroxy, Ci-Ce alkyl, C1-Cs alkoxy hoac Cg-Cio aryloxy, va sau do Ra
14 hydro, hydro néng, Ci-Cs alkyl hodc C1-Cg haloalkyl; va

Rs 1a -ORy, -NR(Rg, C1-Cs alkyl, C»-Cs alkenyl, C2-Cs alkynyl, hodc C3-Cs

105



53434 106/131

xycloalkyl, va sau d6, Ci-Cs alkyl, C>-Cs alkenyl hodc C,-Cs alkynyl co thé khong
duoc thé, hodc duoc thé béng 1, 2, 3 hodc 4 loai mono C;-Cg alkylamin hodc di C-Cs
alkylamin, va mdi Ry, Rc va Raddc 13p 13 hydro, hydro ning, Cs-Cio aryl hodc Cs-Cio
aryl Ci-Ce alkyl, va

Re 12 C1-Cg alkyl, Cs-Cio aryl duge thé hoic khong duoc thé 1, 2, 3 hoic 4 loai
C1-Ce alkyl.

7. Hop chét, hodc chit ddng phan 1ap thé ciia no, solvat ctia no, bién thé dong vi cia

no, tautome, hoac dang dugc dung ctiia n6 theo diém 1,

trong d6 hop chit c6 cong thirc hoa hoc I 14 hop chat ¢6 cong thirc héa hoc I-3

sau.

Cong thirc hoda hoc 1-3

trong cong thirc nay,
dinh nghia vé K, M va R 1a giéng nhu cong thirc héa hoc I; va

D 1a CRyo, N, O hodc S, hodc E 1a CRy1, N, O hodc S, hoac F 1a CRi2, N, O hodc
S, hodc G 1a CRy3, N, O hodc S, nhung N, O va S 1a mot hodc nhiéu; va

mbi Ryo d@én Ry3 13 gidng hodc khac nhau, va cé thé doc 1ap duoge thé bang 1, 2,
3 hodc 4 loai phan tir thé gdm xyano, halo, Ci-Cs haloalkyl, nitro, -C(=O)R;, -
C(=0)ORy, -NH-C(=0)R;, C1-Cioalkoxy, Ci-Cioalkyl duoc thé hoic khong duge thé,
Cs3-Cg xycloalkyl dugce thé hodc khong duogc thé, amino duoc thé hoic khong dugc thé,
Cs-Cyo aryl dugce thé hoac khong dugc thé, heteroaryl c6 5 dén 12 canh duoc thé hodc
khong duoc thé va heteroxycloalkyl ¢6 5 dén 12 canh duoc thé hodc khong duoc thé,
va sau d6, Ry c6 thé 1a hydro, hydro nang, Ci-Cio alkyl; va

hai hodc nhidu hon nhém lién k& c6 thé két hop véi nhau dé tao thanh vong
hydrocacbon thom khong duogc thé, trong d6 vong hydrocacbon thom ¢ thé tao thanh
vong heteroaryl c6 5 dén 10 canh hoic vong Ce-Cip aryl bao gbm 0, 1, 2 hoic 3 nguyén
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tr khac loai dugc chon tir N, O va S.
8. Hop chit, hodc chét déng phan 1ap thé ctia né, solvat cua né, bién thé déng Vi cua
né, tautome, hoac dang dugc dung ciia n6 theo diém 1,

trong d6 hop chit c¢6 cong thirc hoa hoc I 13 hop chit ¢6 cong thirc hoa hoc I-4

sau.

Cong thirc hoa hoc 1-4

trong cong thirc nay,
dinh nghia v& R 13 giéng nhu cong thirc hoéa hoc I; va

D 1a CRio, N, O hodc S, hodc E 1a CRy1, N, O hoac S, hoac F 1a CRi2, N, O
hodc S, hodc G 1a CRi3, N, O hodc S, nhung N, O va S 14 mot hodc nhiéu; va

mdi Rio dén Rys 12 gibng hoic khac nhau, va c¢6 thé ddc lap duoc thé bang 1, 2,
3 hoic 4 loai phin tir thé gébm xyano, halo, C1-Cs haloalkyl, nitro, -C(=O)R;, -
C(=0)ORy, -NH-C(=0)R;, C1-C1o alkoxy, Ci-Cipalkyl duge thé hoic khéng dugce thé,
C3-Cg xycloalkyl dugce thé hodc khong dugc thé, amino duoc thé hodc khéng dugc thé,
Cs-Cyp aryl duoc thé hodc khéng duoc thé, heteroaryl c6 5 dén 12 canh duoc thé hoic
khong duoc thé va heteroxycloalkyl ¢6 5 dén 12 canh duge thé hoic khong dugc thé,
va sau d6 Ry ¢6 thé 13 hydro, hydro ning, C1-Cyo alkyl; va

hai hodc nhidu hon nhém lién k& c6 thé két hop voi nhau d tao thanh vong
hydrocacbon thom khéng duoc thé, trong d6 vong hydrocacbon thom c6 thé tao thanh
vong heteroaryl ¢6 5 dén 10 canh hoic vong Ce-Cio aryl bao gdm 0, 1, 2 hodc 3 nguyén
tir khac loai dugce chon tr N, O va S, va

n 14 s6 nguyén bang 0, 1 hodc 2; va

L 1a CH,, NH hodc O; va
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/N

L N—

; S n
hydro nang, halo, xyano, nitro, -NR3R4, Ci-Cs alkyl, C;-Cs alkoxy, Ce-Cio aryl, -
C(=0)Rs, -SO»-Re, v sau d6, khi phén tir thé 13 2 loai hodc nhidu hon, hai hodc nhiéu
hon nhém lién ké c6 thé két hop v6i nhau dé tao thanh heteroaryl c6 5 dén 20 canh

% c6 thé khong duoc thé, hoic duoc thé béng 1, 2, 3 hoac 4 loai

duoc thé hodc khong dugce thé hoic heteroxycloalkyl c6 5 dén 20 canh duoc thé hoic

khong duoc thé bang  / \ % ,va

L N

i

sau d6 C1-Cg alkyl, C1-Cs alkoxy hodc Ce-Cioaryl c6 thé khong duoc thé, hoic
dugc thé bang 1, 2, 3 hodc 4 loai hydroxy, Ci-Cs alkyl, C1-Ce alkoxy, Cg-Cio aryloxy,
hodc heteroxycloalkyl c¢6 4 dén 12 canh khong duoc thé hodc duoc thé C-Cs alkyl, Cs-
Cioaryl C1-Cg alkyl hodc C1-Cs alkylcacbonyl, va

mbi R3 va R4 ddc 1ap 13 hydro, hydro ning, -C(=0)-Ra, Ci-Cs alkyl hodc Ce-Cio
aryl, va C1-Cg alkyl hodc Cs-Coaryl c6 thé khéng duoc thé hoic dugc thé bang 1, 2, 3
hoac 4 loai halo, hydroxy, Ci-Cs alkyl, C1-Cg alkoxy hodc Ce-Cio aryloxy, va sau d6 Ra
1a hydro, hydro nang, C;-Ce alkyl hodac Ci-Cg haloalkyl; va

Rs 1a -ORp, -NRcR4, Ci-Cg alkyl, C»-Cg¢ alkenyl, C»-Cs alkynyl, Cs-Cg
xycloalkyl, va sau d6, Ci-Cs alkyl, C»-Cs alkenyl hodc C»-Cs alkynyl c6 thé khong
duogc thé hodc duge thé bang 1, 2, 3 hodc 4 loai mono C1-Cs alkylamin hodc di Ci-Cs
alkylamin, va sau do mdi Ry, Re va Raddc 1ap 13 hydro, hydro ning, Ce-Cio aryl hodc
Cs-Cro aryl C1-Cs alkyl, va

Re 14 C1-Cs alkyl, C6-Cio aryl khong duge thé hodc dwoc thé 1, 2, 3 hodc 4 loai
Ci1-Cs alkyl.
9. Hop chét, hodc chit dong phan lap thé ctia né, solvat cua no, bién thé ddng vi cla
no, tautome, hoac dang dugc dung cua n6 theo diém 1,

trong d6 hop chit c6 cong thirc héa hoc I duge chon tlr céc hop chét 1) dén 161)

sau:

1) 5-(Benzylmetylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;
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2) 5-(Benzylxyclopropylamino)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

3) 4-{[(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)metylamino]metyl} benzonitril;

4) 5-[(4-Flobenzyl)metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

5) 5-[(2,4-Diflobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

6) 5-[(2-Clobenzyl)metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

7) 5-[(3-Clobenzyl)metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

8) 5-[Metyl-(4-triflometylbenzyl)amino]-2-pyridin-2-yl1-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

9) 5-[Metyl-(3-metylbenzyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

10)  5-[Metyl-(3-triflometylbenzyl)-amino]-2-pyridin-2-yl-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

11)  5-[Metyl-(2-triflometylbenzyl)-amino]-2-pyridin-2-yl-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

12) 5-[(4-Metansulfonylbenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

13)  5-[(3-Metoxybenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

14) 5-Piperidin-1-yl-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

15) 5-Morpholino-4-yl-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

16) 5-(4-Metylpiperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;
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17)  5-(4-(2-(2-Hydroxymetoxy)etyl)piperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

18)  5-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l;

19) 5-[(4-Clobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

20) 5-(Benzyletylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

21)  5-(Benzylpropylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

22) 5-(Benzylbutylamino)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

23) 5-[Metyl(3-metylsulfonylbenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

24)  5-[Metyl-(4-metylbenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

25) 3-{[(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-
yl)metylamino]metyl } benzonitril;

26) 5-[(2-Metoxybenzyl)-metylamino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

27) 5-[(3-Flobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

28)  5-[(4-Metoxybenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

29)  5-[Metyl-(2-metylbenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

30)  5-[(2,4-Diclobenzyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-o0l;

31)  5-[(3,4-Diclobenzyl)metylamino]-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-

indazol-3-ol;
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32) 5-(3,4-Diflophenylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

33) 5-[Metyl(5,6,7,8-tetrahydroquinolin-8-yl)amino]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

34)  5-(((3-(Hydroxymetyl)-5-(4-metylpiperazin-1-yl)imidazo[ 1,2-a]pyridin-2-
ylmetyl)(metyl)amino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

35) 5-{[(3-(Hydroxymetyl)-5-(4-metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-
ylmetyl]metylamino}-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

36) 5-{Metyl[3-metyl-5-(4-metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-
yl]metylamino}-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

37) 5-{Metyl[5-(4-metylpiperazin-1-yl)imidazo[1,2-a]pyridin-2-
yllmetylamino}-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

38) Xyclopropyl[4-(3-hydroxy-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2-indazol-5-
yl)piperazin-1-yllmetanon;

39) 5-(Benzylmetylamino)-2-(5-triflometylpyridin-2-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

40) 5-(Benzylmetylamino)-2-(5-clopyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

41)  5-(Benzylmetylamino)-2-(6-(triflometyl)pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

42) 5-(Benzylmetylamino)-2-(6-metylpyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

43) 5-(Benzylmetylamino)-2-(3-flopyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

44) 6-(5-(Benzylmetylamino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-2-
yl)nicotinonitril;

45) 5-(Benzylmetylamino)-2-(6-metyl-4-triflometylpyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

46) 5-(Benzylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;
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47) 2-(Pyridin-2-yl)-5-[(pyridin-2-ylmetyl)amino]-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

48) 5-[Metyl(pyridin-2-ylmetyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

49)  5-[Metyl(pyridin-4-ylmetyl)amino]-2-(5-triflometylpyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

50) 2-(5-Clopyridin-2-yl)-5-[metyl(pyridin-4-ylmetyl)amino]-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

51) 5-[Metyl(pyridin-4-ylmetyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

52) 2-(4-Bromophenyl)-5-[metyl(pyridin-4-ylmetyl)amino]-4,5,6,7,-tetrahydro-
2H-indazol-3-ol;

53) 5-(Benzylmetylamino)-2-(thieno[3,2-c]pyridin-4-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

54) 2-(6-Aminopyridin-2-yl)-5-(benzylmetylamino)-4,5,6,7-tetrahydro-2H-
indazol-3-ol; -

55) 5-Phenylamino-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

56) 5-[(2,5-Dimetylphenyl)amino];2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

57) 5-[(4-Nitrophenyl)amino]-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

58) 5-[(4-Metoxyphenyl)amino]-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

59) 5-(Phenylamino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

60)  2-(Pyridin-2-yl)-5-(quinolin-3-ylamino)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

61) 5-[Metyl(naphtalen-2-ylmetyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;
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62) 5-[(Isoquinolin-3-ylmetyl)metylamino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

63)  5-[Metyl(quinolin-6-ylmetyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

64)  5-[(Isoquinolin-3-ylmetyl)amino]-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

65) 5-[Metyl(pyridin-2-ylmetyl)amino]-2-phenyl-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

66)  5-[Etyl(pyridin-4-ylmetyl)amino]-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

67) 5-[(3-Dimetylaminobenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

68) 5-[(4-Dimetylaminobenzyl)amino]-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-2-ol;

69) 5-[(3-Dimetylaminobenzyl)metylamino)]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol; V

70) 5-[(4-Dimetylamino)benzylmetylamino]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol,

71) 5-[(2-Dimetylamino)benzylmetylamino]-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

72) 5-(Benzylmetylamino)-2-phenyl-4,5,6,7-tetrahydro-2H-indazol-3-ol;

73) axit 4-[(5-Benzylmetylamino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-2-
yl]benzoic;

74)  5-(Benzylmetylamino)-2-(4-bromophenyl)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

75) 5-(Benzylmetylamino)-2-(2-clophenyl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

76) 5-(Benzylmetylamino)-2-(2-metoxyphenyl)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;
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77) 2-(2-Clophenyl)-5-[(3-dimetylaminobenzyl)metylamino]-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

78) axit  4-(((3-Hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)bezoic;

79) 4-(((3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol- 5-
yl)(metyl)amino)metyl)benzamit;

80) 4-(((3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)-N-metylbenzamit;

g1) 4-(((3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)(metyl)amino)metyl)-N,N-dimetylbenzamit;

82) 5-(4-Metylpiperazin-1-yl)-2-(5-(triflometyl)pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

83) 2-(6-Clopyridin-2-yl)-5-(4-metylpiperazin-1-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

84) 2-(6-Metyl-4-(triflometyl)pyridin-2-yl)-5-(4-metylpiperazin-1-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

85) 5-(4-Metylpiperazin-1-yl)-2-(thieno[3,2-c]pyridin-4-yl1)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

86) 2-(3-Flopyridin-2-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

87) 2-(Pyridin-2-yl)-5-(4-(pyridin-2-ylmetyl)piperazin-1-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

&%) 5-((4-Metoxybenzyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

89) 1-(4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)but-2-en-1-on;

90) 2-(Pyridin-2-yl)-5-(4-(quinolin-6-ylmetyl)piperazin-1-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

91) 5-(4-Etylpiperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-
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ol;

92) 5-(Phenylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

93) 5-(Penetylamino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

94) 2-(4-Clophenyl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

95) 5-(4-Metylpiperazin-1-yl)-2-(4-(triflometyl)phenyl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

96) 2-(Pyridin-2-yl)-5-(pyrolidin-1-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

97) 1-(4-(3-Hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)prop-2-en-1-on;

98) (E)-4-(dimetylamino)-1-(4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-5-yl)piperazin-1-yl)but-2-en-1-on;

99)  (E)-4-(dimetylamino)-N-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-5-yl)-N-metylbut-2-enamit;

100) 5-(4-Propylpiperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

101) 2-(4-Bromophenyl)-5-(4-metylpiperazin-1-yl1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

102) 2-(4-Flophenyl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-indazol-
3-0l;

103) 4-(3-Hydroxy-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-indazol-2-
yl)benzonitril;

104) 5-(4-Penetylpiperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

105) 5-(4-Benzylpiperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

106) 5-(4-(Xyclohexylmetyl)piperazin-1-yl)-2-(pyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;
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107) 5-(4-(3-Phenylpropyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

108) 5-(4-Metylpiperazin-1-yl)-2-(pyrimidin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

109) 5-(Piperazin-1-yl)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-ol;

110)  5-(4-(Metylsulfonyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l;

111)  5-(4-(Phenylsulfonyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

112) 2-(Pyridin-2-yl)-5-(4-tosylpiperazin-1-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-0l;

113) 4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-yl)-N-
phenylpiperazin-1-carboxamit;

114) Benzyl 4-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-carboxylat;

115) 2-(1-Metyl-1H-pyrrol-2-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol; |

116) 5-(4-Metylpiperazin-1-yl)-2-(thiazol-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-ol;

117) 5-(4-Metylpiperazin-1-yl)-2-(oxazol-2-y1)-4,5,6,7-tetrahydro-2H-indazol-
3-o0l;

118) 2-(1-Metyl-1H-pyrazol-5-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-0l;

119) 2-(1-Metyl-1H-imidazol-5-y1)-5-(4-metylpiperazin-1-yi)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

120) 2-(1-Metyl-1H-imidazol-5-y1)-5-(4-metylpiperazin-1-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

121) 5-(Benzyl(metyl)amino)-2-(pyrimidin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;
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122)  5-(Benzyl(metyl)amino)-2-(1-metyl-1H-pyrrol-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

123) 5-(Benzyl(metyl)amino)-2-(1-metyl-1H-pyrazol-5-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l;

124) 5-(Benzyl(metyl)amino)-2-(1-metyl-1H-imidazol-5-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l;

125) 5-(Benzyl(metyl)amino)-2-(oxazol-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-
ol;

126) 2-(Pyridin-2-y1)-5-(4-(p-tolyl)piperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

127) | 5-(4-(4-Hydroxyphenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol; ' |

128) 5-(4-(3,4-Diflophenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol; |

129) 5-(4-(4-Metoxyphenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l; '

130) 1-(4-(4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)piperazin-1-yl)phenyl)etan-1-on;

131)  5-(4-(4-(Metylsulfonyl)phenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

132) 5-(4-(4-Phenoxyphenyl)piperazin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

133) 5-(4-(Piperidin-4-ylmetyl)piperazin-1-yl)-2-(pyridin-2-yl1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

134) 5-(4-((1-Metylpiperidin-4-yl)metyl)piperazin-1-yl)-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol;

135) 5-(4-((1-Benzylpiperidin-4-yl)metyl)piperazin-1-yl)-2-(pyridin-2-yl)-
4,5,6,7-tetrahydro-2H-indazol-3-ol;

136) 1-(4-((4-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
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yl)piperazin-1-yl)metyl)piperidin-1-yl)etan-1-on;

137) N-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)benzamit;

138) N-(3-Hydroxy-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-5-y1)-2-
phenylaxetamit;

139) 1-(3-Hydroxy-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-5-yl)-3-
phenylure;

140) 1-Benzyl-3-(3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)ure;

141) N-(3 -Hydroxy-2-(pyridin-2-yl)—4,5,6,7-tetrahydro—2H-indazol-5 -
yl)benzensulfonamit;

142) N-(3-hydroxy-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-5-yl)-4-
metyl benzensulfonamit;

143) Benzyl (3-hydroxy-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-5-
yl)carbamat;

144) 2-(5-Flo-4-morpholinopyrimidin-2-yl)-5-(4-metylpiperazin-1-y1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

145) N-benzyl-3-metoxy-N-metyl-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-5-amin;

146) N-benzyl-3-(xyclopropylmetoxy)-N-metyl-2-(pyridin-2-y1)-4,5,6,7-
tetrahydro-2H-indazol-5-amin;

147) 5-(Benzyl(metyl)amino)-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-indazol-3-
yl xyclopropan carboxylat;

148) 5-(Benzyl(metyl)amino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-indazol-3-
yl acrylat;

149) 5-(Benzyl(metyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-indazol-3-
yl benzoat;

150) axit 2-(5-(Benzyl(metyl)amino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-
2-yl)pyrimidin-5-carboxylic;
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151) Metyl  2-(5-(benzyl(metyl)amino)-3-hydroxy-4,5,6,7-tetrahydro-2H-
indazol-2-yl)nicotinat;

152) N-(6-(5-(benzyl(metyl)amino)-3-hydroxy-4,5,6,7-tetrahydro-2H-indazol-
2-yl)pyridin-2-yl)axetamit;

153) 5-(Benzyl(metyl)amino)-2-(4,6-dimetoxy-1,3,5-triazin-2-yl1)-4,5,6,7-
tetrahydro-2H-indazol-3-ol;

154) 5-(4-Metylpiperazin-1-yl)-2-(pyrimidin-4-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

155) 2-(5-Clopyridazin-3-yl)-5-(4-metylpiperazin-1-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

156) 2-(Pyridin-2-yl)-5-(4-(pyrimidin-2-yl)piperazin-1-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-o0l;

157) 5-(Benzyl(metyl)amino)-2-(5-nitropyrimidin-2-yl)-4,5,6,7-tetrahydro-2H-
indazol-3-ol;

158) 5-((4-Hydroxybenzyl)(metyl)amino)-2-(pyridin-2-yl)-4,5,6,7-tetrahydro-
2H-indazol-3-ol;

159)  5-(Metyl(4-nitrobenzyl)amino)-2-(pyridin-2-y1)-4,5,6,7-tetrahydro-2H-
indazol-3-o0l;

160) 5-(3-(Etyl(metyl)amino)pyrolidin-1-yl)-2-(pyridin-2-yl)-4,5,6,7-
tetrahydro-2H-indazol-3-ol; va

161) 2,2,2-Triflo-N-(1-(3-hydroxy-2-(pyridin-2-yl1)-4,5,6,7-tetrahydro-2H-
indazol-5-yl)pyrolidin-3-yl)axetamit.
10. Hop chit hodc mubi cia n6 theo diém 1,

trong do mudi 13 & dang mudi duoc tao ra boi mot hodc nhiéu loai axit dugc
chon tir nhém bao gdm axit clohydric, axit tartaric, axit bromhydric, axit sulfuric, axit
phosphoric, axit nitric, axit axetic, axit metansulfonic, axit p-toluensulfonic, axit
axetic, axit trifloaxetic, axit maleic, axit suxinic, axit oxalic, axit benzoic, axit tartaric,
axit fumaric, axit mandelic, axit propionic, axit xitric, axit lactic, axit glycolic, axit

gluconic, axit galacturonic, axit glutamic, axit glutaric, axit glucuronic, axit aspartic,
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axit ascorbic, axit cacbonic, axit vanilic va axit iohydric; mubi natri; mudi kali; mudi
canxi; mudi bac; hydrobromua; hydro sulfat; hydro phosphat; dihydro phosphat;

suxinat; xitrat; mesylat hodc tosylat.

11. Duoc phim dé ngin ngira, cai thién hodc didu tri cac bénh lién quan dén sic &p
oxy hoa chtra hop chét hodc mudi duoc dung cia n6 theo theo diém bat ky trong sb

cac diém tir 1 dén 9 va chét mang dwoc dung 1am hoat chét,

trong d6 céc bénh lién quan dén strc ép oxy hoa duoc chon tir nhém bao g6m
ung thu; cac bénh viém dwoc chon tir viém khép dang thap, viém xwong khép, viém
phéi, viém gan, bénh viém dai-tryc trang, viém rudt-duong tiéu hoa, viém cau than,
viém da day, viém mach, viém tuy, viém phuc mac, viém phé quan, viém co tim, viém
nao, viém da tiép xuc di tmg, viém do dai thao duong, viém nhiém va bénh tu mién;
cac bénh xo hoa dugce chon tir xo hda gan, xo gan, xo hoa rudt non, xo hda rudt gia, xo
hoa da day, xo hoa phdi, xo hoa da, xo hda biéu bi, xo cing bi/xo cing toan than, xo
héa tim va xo hoa thin; cic bénh thoai hoa than kinh dwoc chon tir bénh Parkinson,
bénh Huntington, bénh xo cirng bén teo co, bénh Alzheimer, bénh xo cling rai réc, ton
thuong nao do thiéu méu cuc bd va chan thuong; cac bénh than kinh duoc chon tir rdi
loan ludng cuc, r6i loan phat trién, roi loan tu ky, hoi ching Asperger, r6i loan Rett,
suy giam thi lwc, bénh thin kinh thi giac, rdi loan ting dong-giam cht y (ADHD),
bénh dong kinh, 161 loan khi sic, hoi chirng Tourette va bénh tam than phén liét; cac
bénh vé gan; cac bénh vé da; roi loan ty thé; 130 hoa; ching nghién rugu man tinh; roi
loan chirc ning té bao gbc; khap khiéng; cac hdi chiing chuyén héa duogc chon tir bénh
béo phi, bénh dai thdo dudng, cao huyét ap, chung tang lipit huyét, bénh xo vita dong
mach, bénh mach ngoai vi, thiéu méau cuc b{)-truyén dich, nhdi mau co tim va dot quy;
hdi chitng Down; v0 sinh; bénh lién quan dén co duoc chon tir bénh co, loan dudng
co, bénh co tim, bénh nio co va teo co lung; tich tu lipit peroxit trong mang té bao;
mét moéi man tinh; va bénh véng mac dugc chon tir xo hda vong mac, thodi hoa hoang
diém, bénh vong mac do dai thdo duong, bénh duc nhan mit va bénh ting nhan 4p tan

sinh mach.

12. Duoc phém theo diém 11, trong do chét mang dugc dung la mot hodc nhiéu loai
dugc chon tir nhém bao gdm ta duge, chit pha lodng, chit gy rd, chit lién két, chit

gy tru’dt, chét hoat dong bé mit, chét nhii hoa, chét tao huyén phi va chit pha loing.
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