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Linh vwe k§ thuat dwgc dé cap

Séang ché @& cap dén cac din xudt pyridin-3(2H)-on duoc dung hop véi azol ma
13 chét chu van cua GPR139, dén duogc phém chtra ching, va mo ta viéc st dung ching
dé diéu trj bénh, 161 loan, va tinh trang bénh lién quan dén GPR139, bao gém bénh tam

thin phan liét, bénh trAm cam va réi loan s& dung chét.
Tinh trang ky thuét cia sang ché

GPR139 14 thu thé ghép cdp protein G md cbi. GPR139 ¢6 thé duoc ghép cip
v6i su dn truyén tin hiéu Gs, Gq va Gi va ¢6 vé 1a ¢6 hoat tinh céu tric khi dugc bicu
hién t4i t hop & t& bao ciia dong vat c6 vi. GPR139 dugc biéu hién ¢ hé than kinh trung
wong (CNS) va ¢ mirc do it hon & tuy va tuyén yén va & muc thap trong cac mo ngoai
bién khéc.

GPR139 duoc bao toan & mirc cao trong sb cac loai khac nhau. Vi dy, trinh tu
protein GPR139 ctia nguoi, chudt nhét, va chudt cong c6 chung do ddng nhét 16n hon
94% ¢ muc axit amin. Su biéu hién ndi tréi & ndo va mic do twong déng trinh tu cao

gitta cac lodi khac nhau, goiy 14 GPR139 ¢6 vai tro quan trong trong chirc nang sinh ly.

Céc tac gia sang ché da phat hién ra ring GPR139 c6 su biéu hién manh nhat
clia n6 & nhan cudng tuyén ting gitta clia chudt nhit. Cudng tuyén ting nhan tin hi¢u
dAu vao tir hach nén va hé chi va gti tin hiéu dAu ra dén cac céu tric ndo gilta va ndo
trude ma chira cac sgi noron than kinh sinh dopamin va sinh serotonin. Nhan cubng
tuyén ting tham gia vao viéc khen thuéng, xir ly vét thuong, hanh vi tai san xuét, dinh

dudng, chu ky ngu-thirc, dap tng stc ép, nhéan thirc va hoc tap.

MOt vai phat hién ggi ¥ vai tro cua cubng tuyén ting & bénh tAm than phan liét.
Su canxi héa muc d9 16n & tuyén ting va cubng tuyén ting phd bién hon & nhitng ngudi
bi bénh tAm than phan liét, va nghién ctru fMRI da cho thay su hoat hoa thay do6i cta
cubng tuyén ting & cac bénh nhén mic bénh tdm thin phan liét. Ngoai ra, khi c6 16i
trong nhiém vu bat cap vai mau kho, cuéng tuyén tung dugc hoat hoa & cac dbi tuong
d6i chting, nhung khong & cac bénh nhin mic bénh tAm than phan liét. Viéc diéu tri

thuong xuyén bang cocain hoic amphetamin dang lam hong dan céc con duong tin hiéu
1
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ra cia cubng tuyén ting & cac con chudt cbng dan dén tinh trang gidng nhur tim than
phan lidt. Céc chét didu bién cia GPR139 duge mong doi 1a hitu ich dé diéu tri bénh
tam than phan liét va céc rdi loan CNS nhu bénh trAm cam, tu ky va 161 loan st dung

chit.

Cac don PCT da cong bd6 WO 2016/081736 va WO 2014/152917 mo ta chat
hoat hoa cia GPR139. Ngoai ra, Vignir Isberg, Kirsten B. Andersen, Christoph Bisig,
et al., J Chem. Inf. Model. 54:1553—57 (2014) va Feng Shi, Jing Kang Shen, Danqi
Chen, et al., Med. Chem. Lett. 2,303—06 (2011) mo ta chét chu van cia GPR1309.

Cilibrizzi A., et al., J Med. Chem., 52:5044-57(2018) mo ta cac hgp chét 6-
metyl-pyridazin dugc thé hai 14n & vi tri 2,4-3(2H)-on nhat dinh ma 1a chét chu van dugc
vién din ddi v6i cac thy thé formyl peptit.

Boraei A. et. al., Bioorganic Chemistry, 85:293-307 (2018) mo ta cac dan xuét
géc phtalazin nhét dinh lam chit e ché EGFR tiém ning.

Ban chit k§ thuit ciia sing ché

Séang ché d& xut cac dan xuét pyridin-3(2H)-on dugc dung hop azol, tautome
cia chung, va mudi duge dung cla bét ky trong s cac chit da néu. Sang ché con ae
xut duge pham chira céc dan xuét pyridin-3(2H)-on dugc dung hop azol, tautome cua
ching, va mubi duge dung cua bat ky trong sb cac chit da néu, va mo ta viéc s dung
cac dan xuét pyridin-3(2H)-on dugc dung hop azol, tautome cua bat ky trong sd cac chét
da néu, va mudi dugc dung cia bat ky trong s6 cac chat da néu dé didu tri bénh, r6i loan
va tinh trang bénh lién quan dén GPR139, bao gdm bénh tAm than phéan liét va bénh

tram cam.

Mot khia canh cua sang ché dé xuét hop chét co cong thie 1:

R11 'TS O
R10 N 1
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TX
N X R O N 3B
R8 R4

tautome cia n6, hoic mudi duoc dung ctia hop chat hodc tautome nay, trong do:
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o 12 lién két don, B 12 lién két doi, X' 1a NR'N, va hogc (i) X* 12 N va X? la CR*C hoac
(i) X2 14 CR? va X dugc chon tir N va CR3¢; hodc

o 13 Tién két doi,  1a lién két don, X3 1a NR* va hodc (i) X! 1a N va X* 1a CR? hogc (ii)
X! 1a CRIC va X2 dugc chon tr N va CR?;

n dugc chon tr 0 va 1;
mdi R!C, RZ, R3€ va R* duoc chon ddc 14p tur:
(a) hydro; va

(b) C1.6 alkyl va Cs.g xycloalkyl, m&i nhém khong duge thé hodc duoc thé bang

1 dén3 phén ttr thé dugc chon doc 1ap tir halo;

mdi RN va R3N dugc chon doc 1ap tir Ci- alkyl, Cs.g xycloalkyl va Ce-10 aryl, mdi nhom
khong duogc thé hodc duoc thé bang 1 dén 3 phén ttr thé duogc chon doc 1ap tir
halo;

R’ duoc chon tir hydro va Ci.¢ alkyl, va
R® duoc chon tir C1.6 alkyl va Cs.g xycloalkyl; hodc

RS va R®, clng véi nguyén ti nito va cacbon ma ching gin vao tuong ung, tao thanh
vong di vong Cs.6, vong di vong nay 1a mot vong va ¢6 mot nguyén tir vong ma

la nguyén t khéc loai;
X7 dugc chon tir N va CR7;
R dugc chon tur:
(a) hydro, halo, xyano, hydroxy va amino; va

(b) C1.6 alkyl va C1.6 alkoxy, mdi nhém khong duge thé hodc duge thé bing 1

dén 3 phan tir thé dugc chon ddc 1ap tr halo;
mdi R® va R? duge chon doc 1ap tir:
(a) hydro, halo, xyano, hydroxy va amino; va

(b) Ci.6 alkyl va Ci.¢ alkoxy, mdi nhém khong duge thé hogc duge thé bang 1
dén 3 phﬁn ttr thé dugc chon doc 1ap tir halo; hodc
R?® va R®, cung v6i nguyén tir cacbon ma ching gin vao, tao thanh vong di vong Cass,

vong di vong ndy ¢6 mot hodc hai nguyén tir vong ma la nguyén tlr khéac loai,
3
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mdi trong sb cac nguyén tir khac loai dugce chon doc lap tr N, O va S;
mdi R va R dugc chon doc 1ap tur:
(a) hydro, halo, xyano, hydroxy va amino; va

(b) Ci.6 alkyl va Ci. alkoxy, mdi nhom khong dugc thé hodc duge thé bang 1

dén 3 ph?m tr thé duge chon doc lap tir halo.

MOot khia canh khéac cia sang ché @& xuét hop chat dugce chon tir cac hop chat

vi du, tautome ctia ching, va mudi duge dung ciia bat ky trong so cac hop chét da néu.

Mot khia canh khac nita ciia sang ché dé xuét duoc pham chira hop chét c6 cong
thre 1, tautome ctia n6, hodc mudi dugc dung ctia hop chét c6 cong thirc 1 hodc tautome

cta né; va ta duoc dugce dung.

Khia canh bd sung ctia sang ché dé xuat hop chat ¢6 cong thirc 1, tautome cua
n6, hoic mudi duge dung cia hgp chat c6 cong thirc 1 hodc tautome cua no, dé sir dung

lam thudc.

Mdt khia canh khac ctia sang ché dé xuét hop chat c6 cong thuc 1, tautome ctiia
n6, hoic mudi dugc dung cta hgp chat co cong thirc 1 hodc tautome cua nd, dé diéu tri

bénh, r6i loan hodc tinh trang bénh lién quan dén GPR1309.

Mot khia canh khac nita cia sang ché dé xuit hop chét c¢6 cong thirc 1, tautome
cua no, hodc mubi dugc dung ctia hgp chit ¢6 cong thirc 1 hodc tautome ctia nd, dé st
dung trong diu tri bénh, 161 loan hodc tinh trang bénh dugc chon tir bénh tdm than phéan
liét, rdi loan phé tu ky, rdi loan giéc ngu, bénh trAm cam, rdi loan ludng cuc, suy giam
nhan thtre, rdi loan ting dong giam chu y, rdi loan cang thang sau chan thwong, rdi loan
st dung chét, lam dung chét, nghién thudc, rdi loan an ubng, 161 loan 4m anh cudng ché,

roi loan lo 4u, dong kinh, ndi dau, dau co xo héa, bénh Alzheimer va bénh Parkinson.

Khia canh bd sung cia sang ché dé xuat hop chat ¢6 cong thuc 1, tautome cua
n6, hodic mudi dugc dung cua hop chat ¢ cong thire 1 hoic tautome cua no, dé san xuat

thuéc dé didu tri bénh, rdi loan hodc tinh trang bénh lién quan dén GPR139.

Mot khia canh khéc cua sang ché d& xuét phuong phap hoat hoa GPR139 & ddi
tuong, phuong phap nay bao gdm budce cho d6i twong st dung hop chét c6 cong thuc 1,
tautome ctia n6, hodc mudi duge dung cua hop chét c6 cong thirc 1 hodc tautome cua

no.
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Mot khia canh khéac nita ciia sang ché d& xuit phuong phap diéu tri bénh, rdi
loan hodc tinh trang bénh lién quan dén GPR139, phuwong phép bao gbém budc cho doi
tugng st dung lugng c6 hiéu qua cua hop chét ¢6 cong thire 1, tautome ciia no, hoic

mubi duoc dung ctia hop chat ¢6 cong thirc 1 hodc tautome cia no.

Khia canh bd sung ciia sdng ché dé xudt phuong phap didu tri bénh, rdi loan
hodc tinh trang bénh & dbi twong, phuong phap bao gdm budce cho d6i tugng str dung
lugng c6 hi€u qua cua hop chét c¢6 cong thic 1, tautome cua nd, hodc mudi duge dung
cta hop chét c6 cdng thirc 1 hodc tautome clia nd, trong d6 bénh, 161 loan hodc tinh trang
bénh duoc chon tir bénh tam than phéan liét, rdi loan phé tu ky, r6i loan giéc ngu, bénh
trdm cam, rdi loan ludng cuc, suy gidm nhan thirc, r6i loan ting ddng gidm chu ¥, rdi
loan cang thing sau chén thuong, r6i loan st dung chét, lam dung chét, nghién thube,
roi loan #n uéng, r6i loan 4m anh cudng ché, rbi loan lo 4u, dong kinh, ndi dau, dau co

x0 hda, bénh Alzheimer va bénh Parkinson.

Mot khia canh khac nita cua sang ché dé xuit hop chit co cong thic 1, tautome
cua no, hodc mubi dugc dung cua hop chét ¢c6 cong thirc 1 hodc tautome cua no; va it
nhét mot hoat chét dugc tinh bd sung.

M3 ta chi tiét sang ché

Trir khi dugc quy dinh khéc, phan md ta séng ché sir dung cac dinh nghia dugc
dua ra dudi day.

“Puoc thé” khi dugc str dung lién quan dén phén ttr thé hodc géc hoéa hoc (vi
du, nhém Ci.6 alkyl), nghia 1a mot hodc nhiéu nguyén t& hydro cia phén tir thé hodc gdc
nay dugce thay thé bang mot hoic nhiéu nguyén tir hodc nhom khoéng phai hydro, mién
la dép ing céac yeu cAu hoa tri va hop chét 6n dinh hoa hoc thu dugce tir su thé nay.

“Khoang” hodc “xép xi” khi dugc st dung lién quan dén tham bién dang s6 do
duoc, chi gia tri quy dinh ciia tham bién va tit ca c4c gia tri ctia tham bién nam trong sai
s6 thuc nghiém cua gia tri quy dinh hodc ndm trong £10 phan trim gia tri quy dinh, tuy
vao gia tri nao 16n hon.

“Chét cht van” dé cap dén ca chét chii van d'?ly du va chat chi van mot phén.

“Alkyl” d& cap dén nhém hydrocacbon no mach thing va phan nhéanh, thudong

¢6 s6 nguyén tir cacbon x4c dinh (vi du, Ci-4 alkyl chi nhém alkyl c6 1 dén 4 (tic 13, 1,

5
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2, 3 hodc 4) nguyén tir cacbon, Ci.6 alkyl chi nhom alkyl ¢6 1 dén 6 nguyén tit cacbon,
va tuong tw). Vi du vé nhom alkyl bao gbdm metyl, etyl, n-propyl, i-propyl, n-butyl, s-
butyl, i-butyl, z-butyl, pent-1-yl, pent-2-yl, pent-3-yl, 3-metylbut-1-yl, 3-metylbut-2-yl,
2-metylbut-2-yl, 2,2,2-trimetyleth-1-yl, n-hexyl, va tuong tu.

“Alkandiyl” @& cap dén nhom alkyl hoa tri hai, trong d6 alkyl dugc xac dinh &
trén, va thuong co s6 nguyén tir cacbon x4c dinh (vi du, Ci4 alkandiyl chi nhom
alkandiyl c6 1 dén 4 (tc 13, 1, 2, 3 hodc 4) nguyén tit cacbon, Ci-6 alkandiyl chi nhom
alkandiyl ¢6 1 dén 6 nguyén tt cacbon, va twong tw). Vi du vé nhém alkandiyl bao gdm
metylen, etan-1,1-diyl, etan-1,2-diyl, propan-1,3-diyl, propan-1,2-diyl, propan-1,1-diyl,
propan-2,2-diyl, butan-1,4-diyl, butan-1,3-diyl, butan-1,2-diyl, butan-1,1-diyl,
isobutan-1,3-diyl, isobutan-1,1-diyl, isobutan-1,2-diyl, va tuong tu.

“Alkenyl” dé cap dén nhém hydrocacbon mach thdng va phan nhanh c6 mot
hozic nhidu lién két d6i cacbon-cacbon, va thuong c6 s6 nguyén tir cacbon xac dinh. Vi
du vé nhém alkenyl bao gdm etenyl, 1-propen-1-yl, 1-propen-2-yl, 2-propen-1-yl, 1-
buten-1-yl, 1-buten-2-yl, 3-buten-1-yl, 3-buten-2-yl, 2-buten-1-yl, 2-buten-2-yl, 2-
metyl-1-propen-1-yl, 2-metyl-2-propen-1-yl, 1,3-butadien-1-yl, 1,3-butadien-2-yl, va

tuong tu.

“Alkynyl” dé cap dén nhom hydrocacbon mach thang hosc phan nhanh c6 mot
hozic nhiéu lién két ba cacbon-cacbon, va thuong c6 s6 nguyén tit cacbon xac dinh. Vi
du vé& nhém alkynyl bao gdm etynyl, 1-propyn-1-yl, 2-propyn-1-yl, 1-butyn-1-yl, 3-
butyn-1-yl, 3-butyn-2-yl, 2-butyn-1-yl, va tuong tu.

“Alkoxy” dé cap dén nhom hydrocacbon no mach thang va phan nhanh dugc
gén qua nguyén ti oxy, thuong c6 s& nguyén tir cacbon xéc dinh (vi du, Ci4 alkoxy chi
nhom alkoxy c6 1 dén 4 (tac 13, 1, 2, 3 hodc 4) nguyén tir cacbon, Ci.6 alkoxy chi nhém
alkoxy c6 1 dén 6 nguyén tir cacbon, va tuong tu). Vi du vé nhém alkoxy bao gom
metoxy, etoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, i-butoxy, t-butoxy, pent-1-
yloxy, pent-2-yloxy, pent-3-yloxy, 3-metylbut-1-yloxy, 3-metylbut-2-yloxy, 2-
metylbut-2-yloxy, 2,2,2-trimetyleth-1-yloxy, n-hexoxy, va tuong tu.

“Halo”, “halogen” va “halogeno” ¢6 thé duoc sir dung thay thé cho nhau va chi

flo, clo, brom, va iodo.

“Haloalkyl”, “haloalkenyl” va “haloalkynyl” 1an lwot chi nhom alkyl, alkenyl,
6
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va alkynyl dugc thé bang mot hozic nhiéu nguyén tir halogen, trong do alkyl, alkenyl, va
alkynyl dugc xac dinh & trén, va thuong co sb nguyén tir cacbon xac dinh. Vi du vé
nhém haloalkyl bao gdm flometyl, diflometyl, triflometyl, clometyl, diclometyl,
triclometyl, 1-floetyl, 1,1-difloetyl, 1-cloetyl, 1,1-dicloetyl, 1-flo-1-metyletyl, 1-clo-1-

metyletyl, va tuong tu.

“Xycloalkyl” dé cap dén nhom hydrocacbon no mét vong va hai vong, thuong
c6 sb nguyén tir cacbon x4c dinh chira vong hodc cac vong nay (vi du, Css xycloalkyl
d& cap dén nhém xycloalkyl c6 3 dén 8 nguyén tir cacbon 1am nguyén tir vong). Nhom
hydrocacbon hai vong cé thé bao gébm cac vong tach biét (hai vong khong c6 chung
nguyén ti cacbon), vong spiro (hai vong c6 chung mot nguyén tir cacbon), vong ngung
tu (hai vong c6 chung hai nguyén tir cacbon va li€n két gifta hai nguyén tir cacbon
chung), va vong dugc tao cu ndi (hai vong c6 chung hai nguyén tir cacbon, nhung
khong c6 lién két chung). Nhém xycloalkyl c6 thé duoc gan qua nguyén ti vong bat ky
trir khi viéc gén nay can thi€p vao cac yéu cAu hoa tri, va khi dugc chi dinh, ¢ thé tuy
¥ bao gdm mot hodc nhidu phan tir thé khong phai hydro trir khi sy thé nay can thiép

vao cac yéu cau hoa tri.

Vi du v& nhém xycloalkyl mot vong bao gdbm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, va twong tw. Vi du vé nhom xycloalkyl hai vong dugc dung
hop bao gdbm  bixyclo[2,1,0]pentanyl ~ (tGc 13, bixyclo[2,1,0]pentan-1-yl,
bixyclo[2,1,0]pentan-2-yl, va bixyclo[2,1,0]pentan-5-yl), bixyclo[3,1,0]hexanyl,
bixyclo[3,2,0]heptanyl, bixyclo[4,1,0]heptanyl, bixyclo[3,3,0]octanyl,
bixyclo[4,2,0]octanyl, bixyclo[4,3,0]nonanyl, bixyclo[4,4,0]decanyl, va tuong tu. Vi du

vé nhom xycloalkyl duge tao cdu ndi bao gdbm bixyclo[2,1,1]hexanyl,

bixyclo[2,2,1]heptanyl, bixyclo[3,1,1]heptanyl, bixyclo[2,2,2]octanyl,
bixyclo[3,2,1]octanyl, bixyclo[4,1,1]octanyl, bixyclo[3,3,1]nonanyl,
bixyclo[4,2,1]nonanyl, bixyclo[3,3,2]decanyl, bixyclo[4,2,2]decany],
bixyclo[4,3,1]decany], bixyclo[3,3,3]undecanyl, bixyclo[4,3,2Jundecanyl,

bixyclo[4,3,3]dodecanyl, va tuong tw. Vi du vé nhom xycloalkyl spiro bao gdm
spiro[3,3]heptanyl, spiro[2,4]heptanyl, spiro[3,4]octanyl, spiro[2,5]octanyl,
spiro[3,5]nonanyl, va twong tu. Vi du vé& nhom xycloalkyl hai vong tach biét bao gdm
cdc nhém thu duge tr bi(xyclobutan), xyclobutanxyclopentan, bi(xyclopentan),

xyclobutanxyclohexan, xyclopentanxyclohexan, bi(xyclohexan), v.v.
7
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“Xycloalkandiyl” d& cap dén nhom xycloalkyl héa tri hai, trong d6 xycloalkyl
dugc xac dinh & trén, va thudong co s6 nguyén tir cacbon xac dinh (vi du, Cs4
xycloalkandiyl chi nhém xycloalkandiyl c6 3 dén 4 (ttc 13, 3 hodc 4) nguyén tir cacbon,
Cs.6 xycloalkandiyl chi nhém xycloalkandiyl ¢6 3 dén 6 nguyén ti cacbon, va tuong t).
Vi du vé& nhoém xycloalkandiyl bao gdm xyclopropan-1,1-diyl, xyclopropan-1,2-diyl,
xyclobutan-1,1-diyl, xyclobutan-1,2-diyl, va twong tu.

“Xycloalkyliden” dé cép dén nhém xycloalkyl mot vong hoa tri hai, trong do
xycloalkyl dugc x4c dinh & trén, dugc gin qua nguyén t&r cacbon don cuia nhoém, va
thuong co s& nguyén tir cacbon xac dinh chira vong nay (vi du, Cs.¢ xycloalkyliden chi
nhém xycloalkyliden ¢6 3 dén 6 nguyén tir cacbon 1am nguyén t vong). Vi du bao gdm

xyclopropyliden, xyclobutyliden, xyclopentyliden, va xyclohexyliden.

“Xycloalkenyl” dé cap dén nhém hydrocacbon mét vong va hai vong, khong
no mot phan, thuong cé sb nguyén tir cacbon x4c dinh chtra vong hodc cic vong nay.
Nhu v6i nhom xycloalkyl, nhoém xycloalkenyl hai vong ¢6 thé bao gom vong tach biét,
vong spiro, vong ngung tu, hodc vong dugc tao ciu ndi. Tuong tu, nhoém xycloalkenyl
¢6 thé dugc gin qua nguyén ti vong bét ky, va khi duge chi dinh, c6 thé tiy ¥ bao gdbm
mdt hodc nhidu phan tir thé khong phai hydro trir khi su gin hoic thé nay can thiép vao
céc yéu cau hoa tri. Vi dy vé nhém xycloalkenyl bao gbm cac dang tuong ty khong no
mdt phan cia nhém xycloalkyl duge md ta & trén, nhu xyclobutenyl (tirc 1a, xyclobuten-
1-yl va xyclobuten-3-yl), xyclopentenyl, xyclohexenyl, bixyclo[2,2, 1]hept-2-enyl, va

tuong tu.

“Aryl” dé cap dén hydrocacbon thom mot vong khong no hoan toan va dén cac
hydrocacbon da vong ¢o it nhét mot vong thom, ca hai nhom aryl mot vong va da vong
thuong c6 sd nguyén tr cacbon x4c dinh chira cdc nguyén tir vong cua ching (vi du,
Cé-14 aryl chi nhom aryl c6 6 dén 14 nguyén tir cacbon lam nguyén tir vong). Nhom nay
¢6 thé dugc gin qua nguyén tr vong bét ky, va khi duge chi dinh, tiy y c6 thé bao gobm
mdt hodc nhidu phén tit thé khong phai hydro trix khi sy gin hodc thé nay can thiép vao
céc yéu cau hoa tri. Vi du vé nhém aryl bao gdm phenyl, biphenyl, xyclobutabenzenyl,
indenyl, naphtalenyl, benzoxycloheptanyl, biphenylenyl, fluorenyl, nhém thu dugce tu

cation xycloheptatrien, va tuong tu.
“Arylen” d@ cap dén nhém aryl hoa tri hai, trong d6 aryl duge xac dinh & trén.
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Vi du vé nhém arylen bao gdm phenylen (ttc 13, benzen-1,2-diyl).

“Di vong” va “heteroxyclyl” ¢6 thé duoc st dung thay thé cho nhau va dé cap
dén nhom mdt vong hodc hai vong, no hodc khong no mot phan c6 nguyén ttr vong gdm
cac nguyén tir cacbon va 1 dén 4 nguyén tir khac loai dugc chon doc 1dp tr nito, oxy, va
luu huynh. Ca nhém mot vong va hai vong thuong co s6 nguyén tir cacbon xac dinh
trong vong hodc cic vong cua ching (vi du, Cag heteroxyclyl d& cap dén nhom
heteroxyclyl c6 2 dén 8 nguyén tir cacbon va 1 dén 4 nguyén tt khac loai 1am nguyén
t vong). Nhu v6i nhém xycloalkyl hai vong, nhém heteroxyclyl hai vong c6 thé bao
gdm vong tach biét, vong spiro, vong ngung tu, va vong dugc tao cAu trong do it nhat
mdt trong s6 cac vong bao gbdm mdt hodc nhiéu nguyén tit khac loai. Nhom heteroxyclyl
¢6 thé duoc gin qua nguyén tr vong bét ky, va khi dugc chi dinh, co thé tiy ¥ bao gdm
mdt hogc nhidu phan tir thé khong phai hydro trir khi sy gin hoic thé nay can thiép vao
cac yéu cAu hoa tri hodc dan dén hop chét khong 4n dinh v& mat hoa hoc. Vi du vé nhom
heteroxyclyl bao gdbm oxiranyl, thiiranyl, aziridinyl (vi dy, aziridin-1-yl va aziridin-2-
yl), oxetanyl, thietanyl, azetidinyl, tetrahydrofuranyl, tetrahydrothienyl, pyrolidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl, 1,4-dioxanyl, 1,4-oxathianyl,
morpholinyl, 1,4-dithianyl, piperazinyl, 1,4-azathianyl, oxepanyl, thiepanyl, azepanyl,
1,4-dioxepanyl, 1,4-oxathiepanyl, 1,4-oxaazepanyl, 1,4-dithiepanyl, 1,4-thiazepanyl,
1,4-diazepanyl, 3,4-dihydro-2H-pyranyl, 3,6-dihydro-2H-pyranyl, 2H-pyranyl, 1,2-
dihydropyridinyl,  1,2,3,4-tetrahydropyridinyl, 1,2,5,6-tetrahydropyridinyl,  1,6-
dihydropyrimidinyl,  1,2,3,4-tetrahydropyrimidinyl, va 1,2-dihydropyrazolo[1,5-
d][1,2,4]triazinyl.

“Di vong-diyl” & cap dén nhom heteroxyclyl duge gén qua hai nguyén tir vong
ctia nhom, trong d6 heteroxyclyl dugc xé4c dinh & trén. Ching thuong c6 s6 nguyén tir
cacbon xéc dinh trong vong hodc céc vong ctia chung (vi du, C2-g di vong-diyl chi nhom
di vong-diyl c6 2 dén 8 nguyén tir cacbon va 1 dén 4 nguyén tir khac loai lam nguyén tlr
vong). Vi du vé nhém di vong-diyl bao gdm cac chét tuong tu da hoa tri cia nhom di
vong duge md ta & trén, nhu morpholin-3,4-diyl, pyrolidin-1,2-diyl, 1-pyrolidinyl-2-
yliden, 1-pyridinyl-2-yliden, 1-(4H)-pyrazolyl-5-yliden, 1-(3H)-imidazolyl-2-yliden, 3-
oxazolyl-2-yliden, 1-piperidinyl-2-yliden, 1-piperazinyl-6-yliden, va tuong tu.

“Thom khéc loai” va “heteroaryl” c6 thé duogc st dung thay thé cho nhau va dé

cap dén nhom thom mot vong khong no va dén nhom da vong c6 it nhat mot vong thom,
9
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mdi trong s& cac nhém c6 nguyén tir vong g0m cic nguyén tir cacbon va 1 dén 4 nguyén
tir khac loai duoc chon ddc 1ap tir nito, oxy, va luu huynh. Ca nhém mot vong va da
vong thudng c6 sd nguyén ti cacbon xac dinh lam nguyén tir vong (v du, C1.9 heteroaryl
chi nhém heteroaryl ¢6 1 dén 9 nguyén tir cacbon va 1 dén 4 nguyén tir khic loai 1am
nguyén t vong) va cd thé bao gdm nhém hai vong bét ky trong d6 bét k¥ trong s6 céc
di vong mot vong néu trén dugc dung hop véi vong benzen. Nhém heteroaryl co thé
dugce gin qua nguyén t vong bét ky (hodc nguyén ti vong dbi voi vong ngung tu), va
khi duoc chi dinh, c6 thé tiy ¥ bao gdm mot hoc nhiéu phén tir thé khong phai hydro
trir khi su gén hodc thé nay can thi€p vao cac yéu ciu hoéa tri hodc dan dén hop chét
khong 6n dinh vé& mit héa hoc. Vi du vé& nhém heteroaryl bao gdm nhém mot vong nhu
pyrolyl (vi du, pyrol-1-yl, pyrol-2-yl, va pyrol-3-yl), furanyl, thienyl, pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl,
1-oxa-2,3-diazolyl, 1-oxa-2,4-diazolyl, 1-oxa-2,5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-
2,3-diazolyl, 1-thia-2,4-diazolyl, 1-thia-2,5-diazolyl, 1-thia-3,4-diazolyl, tetrazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, va pyrazinyl.

Vi du vé nhom heteroaryl con bao gdbm nhém hai vong nhu benzofuranyl,
isobenzofuranyl, benzothienyl, benzo[c]thienyl, 1H-indolyl, 3 H-indolyl, isoindolyl, 1 H-
isoindolyl, indolinyl, isoindolinyl, benzimidazolyl, 1 H-indazolyl, 2H-indazolyl,
benzotriazolyl, 1H-pyrolo[2,3-b]pyridinyl, 1H-pyrolo[2,3-c]pyridinyl, 1H-pyrolo[3,2-
c]pyridinyl, 1H-pyrolo[3,2-b]pyridinyl, 3H-imidazo[4,5-b]pyridinyl, 3H-imidazo[4,5-
c]pyridinyl, 1 H-pyrazolo[4,3-b]pyridinyl, 1 H-pyrazolo[4,3-c]pyridinyl, 1H-
pyrazolo[3,4-c]pyridinyl, 1 H-pyrazolo|3,4-b]pyridinyl,  7H-purinyl, indolizinyl,
imidazo[1,2-a]pyridinyl, imidazo[1,5-a]pyridinyl, pyrazolo[1,5-a]pyridinyl,
pyrolo[1,2-b]pyridazinyl, imidazo[1,2-c]pyrimidinyl, quinolinyl, isoquinolinyl,
cinnolinyl, quinazolinyl, ~quinoxalinyl, phthalazinyl, 1,6-naphthyridinyl, 1,7-
naphthyridinyl, 1,8-naphthyridinyl, 1,5-naphthyridinyl, 2,6-naphthyridinyl, 2,7-
naphthyridinyl, pyrido[3,2-d]pyrimidinyl, pyrido[4,3-d]pyrimidinyl,  pyrido[3.4-
dlpyrimidinyl,  pyrido[2,3-d]pyrimidinyl, pyrido[2,3-b]pyrazinyl,  pyrido[3,4-
blpyrazinyl, pyrimido[5,4-d]pyrimidinyl, pyrazino[2,3-b]pyrazinyl, pyrimido[4,5-
d]pyrimidinyl, 1,2,3,4-tetrahydropyrido[2,3-b]pyrazinyl, 2,3-
dihydrobenzo[b][1,4]dioxinyl, 3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazinyl, 2,3-
dihydro-1H-benzo[d]imidazolyl, benzo[d]thiazolyl,  2,3-dihydro-1H-pyrolo[2,3-
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blpyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl, 2,3-dihydro-1H -imidazo[4,5-b]pyridinyl,
tetrazolo[ 1,5-a]pyridinyl, 7H-pyrolo[2,3-d]pyrimidinyl, pyrazolo[l,5 -a]pyrimidinyl,
imidazo[1,2-a]pyrimidinyl,  4,5-dihydro-1H-pyrazolo[3,4-d|pyrimidinyl, ~ 2,3,6,7-
tetrahydro-1H-purinyl, 5H-pyrolo[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl,
imidazo[1,2-b]pyridazinyl, va 4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazinyl.

“Heteroarylen” dé cap dén nhom heteroaryl dugce gan qua hai nguyén tir vong
cia nhém, trong d6 heteroaryl dugc xac dinh & trén. Chung thudng co6 s6 nguyén tir
cacbon xéc dinh trong vong hoidc cic vong cta ching (vi du, Cs.s heteroarylen chi nhém
heteroarylen c6 3 dén 5 nguyén t& cacbon va 1 dén 4 nguyén t khac loai 1am nguyén
tir vong). Vi du vé& nhém heteroarylen bao gém cac nhom tuong ty da héa tri cia nhom
heteroaryl dugc mo td & trén, nhu pyridin-2,3-diyl, pyridin-3,4-diyl, pyrazol-4,5-diyl,
pyrazol-3,4-diyl, va tuong tu.

“Ox0” d& cap dén oxy lién két doi (=0).

“Nhom roi chuyén” d& cap dén nhom bat ky ma roi khoi phan tir trong qué trinh
phan doan, bao gbm phan g thé, phan tng loai bo, va phan img cdng hop-loai bo.
Nhém r3i chuyén 6 thé 1a ly nhan, trong &6 nhém nay roi di véi mot cp dién tr ma
true d6 hoat dong nhu 12 lién két gitta nhom roi chuyén va phan tit, hodc ¢6 thé 1a roi
dién to, trong d6 nhém roi di ma khong mang theo cdp dién t. Kha nang roi chuyén
ctia nhoém 101 chuyén ly nhan phu thudc vao ndng do bazo cla nd, véi cac bazo manh
nhét 1 nhém roi chuyén kém nhét. Nhom roi chuyén ly nhan thong thuong bao gdm
nito (vi duy, tr mubi diazoni); cac sulfonat, bao g6m alkylsulfonat (vi dy, mesylat), cac
floalkylsulfonat (vi dy, triflat, hexaflat, nonaflat, va tresylat), va cac arylsulfonat (vi du,
tosylat, brosylat, closylat, va nosylat). Cic nhém khac bao gbm cacbonat, ion halogenua,
anion carboxylat, ion phenolat, va alkoxit. Mt vai bazo manh hon, nhuw NHy’ va OH" ¢o
thé duge lam thanh nhém roi chuyén tét hon bing céch xu 1y véi axit. Nhom roi chuyen
roi dién tir thong thudng bao gdm proton, CO», va kim loai.

“Chét ddng phan d6i anh déi” d& cap dén phan tir 1a hinh anh khong chong khit
qua guong cua phan tir tham chidu, c6 thé thu duoc bang cach ddo ngugc tat ca cac tAm
1ap thé cta phan tir tham chiéu. Vi dy, néu phan tt tham chiéu c6 céu hinh hoa hoc 18p
thé tuyét déi S, thi chét ddng phan dbi anh déi c6 cau hinh hoa hoe 1ap thé tuyét dbi R.

Tuong tu, néu phéan tr tham chiéu ¢6 ciu hinh héa hoc 1ap thé tuyét dbi 8,5, thi chét
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ddng phan dbi anh dbi c6 cAu hinh hoa hoc 1ap thé R,R, va v.v.

“ChAt ddng phan 1ap thé” va “cac chét dong phan lap th&” ctia hop chit co cau
hinh héa hoc 1ap thé x4c dinh d& cap dén chit ddng phan d6i anh déi ciia hop chét va
dén chit ddng phan khong d6i quang bét ky, bao gbm chét ddng phan hinh hoc (Z/E)
ctia hop chét. Vi du, néu hop chét ¢6 cAu hinh héa hoc 14p thé S,R.Z, chét déng phan lap
thé ctia no sé& bao g6m chét déng phéan d6i anh déi ctia n6 c6 cdu hinh R,S,Z, va chét
déng phan khong dbi quang cta nd co cAu hinh S,S.Z, cAu hinh R,R.Z, cAu hinh S,R,E,
chu hinh R.S,E, cAu hinh S,S,E, va cu hinh R,R,E. Néu chu hinh hoa hoc 14p thé ciia hop
chét khong duoc chi dinh, “chit ddng phan lap thé” s& dé cap dén bat ky mot trong sO

cac cAu hinh héa hoc 1ap thé ¢6 thé c6 ctia hop chét.

“Chét ddng phan 1ap thé gin nhu tinh khiét” va céc bién thé clia n6 dé cap dén
mAu chira hop chét c6 cAu hinh hoa hoc 1ap thé cu thé va chira it nhat khoang 95% mau.

“Chét ddng phan 1ap thé tinh khiét” va céc bién thé ctia n6 dé cap dén mau chua
hop chét c6 cu hinh héa hoc 14p thé cu thé va chira it nhit khoang 99,5% mau.

“Poi twong” dé cap dén dong vat c6 vii, bao gbm ci ngudi.

Chét “dugc dung” dé cap dén cac chit ma thich hop dé dung cho d6i tuong.

“Piéu tri” dé cap dén su dao nguoc, lam giam, uc ché tién trinh cta, hodc ngin
nglra bénh, r6i loan hodc tinh trang bénh ma thuat ngit nay duoc ap dung, hodc dao
nguoc, lam giam, Gc ché tién trinh cua, ho#ic ngan ngira mdt hodc nhiéu triéu chimg cta
bénh, rdi loan hodc tinh trang bénh nay.

“Viéc diéu tri” dé cap dén hanh dong “diéu tri” nhu dugc dinh nghia & ngay
trén.

“Thudc”, “dugc chét”, “thanh phén dugc tinh” va tuong tu, dé cap dén hop chét
(vi du, hop chét c6 cong thirc 1, bao gdm hop chat nhém phu va hop chét dugc goi tén
cu thé trong ban mo ta) ma co thé duge sir dung dé diéu tri cho dbi trong can diéu tri.

“Luong hi€u qua” cua thude, “luong hiéu qua dé tri liéu” cua thudc, va tuong
tu, d& cap dén luong thuc c6 thé duoc st dung dé didu tri cho ddi tugng va c6 thé phu
thudc vao can nang va tudi tac cua ddi tugng va duong dung, trong s4 cac yéu t6 khac.

“T4 dugc” dé cap dén chét pha loang hodc chét din bat ky ding cho thude.
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“Dugc pham” dé cdp dén t0 hop ctia mot hodc nhiéu dugc chat va mdt hodc

nhiéu ta dugec.

“San phdm thubc”, “dang licu dugc”, “dang licu”, “dang liGu cudi” va tuong
tw, dé cap dén dugc pham thich hop dé dicu tri cho doi twong can dicu tri va thudong co
thé & dang vién nén, vién nang, goi nhd chira bot hodc hat, dung dich léng hodc hén

dich, miéng dan, mang méng, va tuong tu.

“Tinh trang bénh lién quan dén GPR139” va cac cum tlr twong ty chi bénh, roi
loan hodc tinh trang bénh & d6i twong ma su hoat héa (chi véan) cia GPR139 ¢6 thé tao
ra loi ich tri liéu hodc phong ngira cho bénh, r6i loan hoic tinh trang bénh cla dbi tuong
do.

Céc chit viét tit sau dy c6 thé dugc st dung trong ban mo ta: Ac (axetyl); ACN
(axetonitril); AIBN (azo-bis-isobutyronitril); API (thanh phan dugc tinh); aq (chia
nuéc); Bopina (4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan)); BINAP (2,2'-
bis(diphenylphosphino)-1,1'-binaphtyl); Boc (tert-butoxycacbonyl); Cbz
(carbobenzyloxy); CDI (1,1'-cacbonyldiimidazol); dba (dibenzylidenaxeton); DAST |
(N,N-dietylaminosuflur triflorua); DCC (1,3-dixyclohexylcarbodiimit); DCE (1,1-
dicloetan); DCM (diclometan); DIAD (diisopropyl azodicarboxylat); DIPEA (V,N-
diisopropyletylamin, bazo Hiinig); DMA (N,N-dimetylaxetamit); DMAP (4-
dimetylaminopyridin); DME (1,2-dimetoxyetan); DMF (V. ,N-dimetylformamit); DMSO
(dimetylsulfoxit); dppf (1,1"-bis(diphenylphosphino)feroxen); DTT (dithiothreitol);
ECso (ndng dd hiéu qua & déap tng nira tdi da); EDA (rugu dodexyl etoxy hoa, Brj®35);
EDC (N-(3-dimetylaminopropyl)-N'-etylcarbodiimit); EDTA (axit
etylendiamintetraaxetic); ee (lwgng du chét ddng phan dbi anh); eq (duong lugng); Et
(etyl); EN (trietylamin); EtOAc (etyl axetat); EtOH (etanol); HATU (2-(3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3 -tetrametyluroni  hexaflophosphat  (V));
HEPES (axit 4-(2-hydroxyetyl)piperazin-1-etansulfonic); HOACc (axit axetic); HOBt
(1H-benzo[d][1,2,3]triazol-1-ol); ICs0 (ndng dd & ty 18 e ché 50%); IPA (isopropanol);
IPAc (isopropyl axetat); IPE (isopropylete); Ki (hing sb tc ché); KO#-Bu (kali butoxit
bac ba); LDA (lithi diisopropylamit); LIHMDS (lithi bis(trimetylsilyl)amit); mCPBA
(axit m-cloperoxybenzoic); Me (metyl); MeOH (metanol); MTBE (metyl terz-butyl ete);
mp (diém nong chay); n-BuLi (n-butyl lithi); NaOz-Bu (natri butoxit bac ba); NBS (V-

bromosuxinimit); NCS (N-closuxinimit); NIS (N-iodosuxinimit); NMM (N-
13
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metylmorpholin); NMP (N-metyl-pyrolidon); OTf (triflate); PdCly(dtbpf) (diclo[1,1°-
bis(di-tert-butylphosphino)feroxen]paladi(Il)); PE (ete dau mo); Ph (phenyl); pECso
(-log10(ECso), trong d6 ECso dugc biéu dién theo don vi mol (M)); pICso (-logio(ICso),
trong do6 ICso duoc bidu dién theo don vi mol (M)); pKi (-logio(Ki), trong do Ki duge
bidu din theo don vi mol (M)); Pr (propyl); c-Pr (xyclopropyl), i-Pr (isopropyl); PTFE
(polytetrafloetylen); Rac (raxemic); RT (nhi€t d§ phong, x4p xi 20°C dén 25°C); SEM
(2-(trimetylsilyl)etoxymetyl); SEM-CI ((2-clometoxyetyl)trimetylsilan); SFC (sic ky
long siéu t61 han); T3P (2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-trioxit);
TBAF (tetrabutylamoni florua); TBS (fert-butyldimetylsilyl); TBSCl (tert-
butylclodimetylsilan); TCEP (ris(2-carboxyetyl)phosphin); TFA (trifloaxit axetic);
TFAA (2,2,2-trifloaxetic anhydrit); THF (tetrahydrofuran); TLC (sic ky 16p mong);
TMEDA (tetrametyletylendiamin); TMS (trimetylsilyl); va dém Tris (dém 2-amino-2-
hydroxymetyl-propan-1,3-diol).

Nhu dugc mo ta, dudi ddy, sang ché dé xuit hop chét c6 cong thirc 1, tautome
ctia n6, hodc mudi duoc dung cta hop chét co cong thirc 1 hodc tautome clia nd. Sang
ché con dé xuét vat liéu va phuong phap dé didu ché hop chit co cong thuc 1, duge
phim chta chung, va st dung cac hop chét c6 cong thirc 1 va tautome va mubi duge
dung ctia chung (tuy y két hop voi chit duge tinh khéc) dé diéu tri bénh, 161 loan hodc
tinh trang bénh lién quan dén GPR139.

Ngoai cac hop chét cu thé trong vi dy, céc hop chét c6 cong thire 1,

R11 TS 0]
R10 N X1
\ n N 4 \\OL
| DS
o N X R O N 3B
R® R*

1

tautome ctia n6, hodc mubi duge dung ctia hop chét c6 cong thire 1 hodc tautome cua

n6, bao gdm céac hop chét trong do:

(1) olalién két don, B 1a lien két doi, X1 1a NR', va hoge (i) X? 1a N va X°
13 CR3C hodc (ii) X* 1a CR? va X? dugc chon tir N va CR3¢; hodc

o 12 lién két doi, B 1a lien két don, X3 1a NR* va hogc (i) X' 1a N va X?
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14 CR? hoic (ii) X! 1a CRC va X2 dugc chon tir N va CR?;
n dugce chon tir 0 va 1;
mdi R'C, R2, R3€ va R* dugc chon ddc lap tur:

(a) hydro; va

(b) C16 alkyl va Cs xycloalkyl, mdi nhém nay khong duoc thé
hoic dugc thé bing 1 dén 3 phan tir thé duge chon doc 1ap

tir halo;

mdi RN va RN duge chon doc 1ap tir Ci alkyl, Csg xycloalkyl va
Cs-10 aryl, mdi nhém nay khong dugc thé hodc dugc thé bang 1

dén 3 phan tir théduoce chon doc 1ap tir halo;
R’ dugc chon tir hydro va Ci alkyl, va
RS duge chon tir C1.6 alkyl va Cs.g xycloalkyl; hodc

RS va R®, cling véi nito va nguyén tir cacbon ma ching gén vao tuong
g, tao thanh vong di vong Cs.s, vong di vong nay 1a vong mot

vong va c6 mdt nguyén tir vong 1a nguyén tir khac loai;
X7 dugc chon tir N va CR7;
R’ dugc chon tir:

(a) hydro, halo, xyano, hydroxy va amino; va

(b) Cr.6 alkyl va Cis alkoxy, mdi nhém khong dugc thé hoge
duoc thé bé‘mg 1 dén 3 phén tr thé duge chon doc l1ap tur
halo;

mdi R8 va R? dugc chon doc 1ap tu:

(a) hydro, halo, xyano, hydroxy va amino; va

(b) Ci alkyl va Ci. alkoxy, mdi nhém khong duge thé hoic
duoc thé béng 1 dén 3 ph?m tir thé duoc chon doc 1ap tir
halo; hoac

R® va RY, ciing véi nguyén ti cacbon ma chiing gén vao, tao thanh vong

di vong Ca.s, vong di vong c6 mdt hodc hai nguyén tr vong ma la
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nguyén tir khac loai, mdi trong so cac nguyén tir khac loai dugc

chon doc lap tt N, O va S;
mdi R1% va R!! dugc chon doc 14p tur:
(a) hydro, halo, xyano, hydroxy va amino; va

(b) Ci alkyl v Cisalkoxy, mdi nhom khong dugce thé hoac
duoc thé bang 1 dén 3 phin tir thé duoc chon doc 1ap tir
halo.

Ngoai phuong 4n (1) trong doan trén, hop chét c¢6 cong thitc 1 bao gdm céc hop
chét trong do:

(2) o la lién két don, B 1 lién két doi, X! 1a NR'Y, va hoge (i) X* la N va X3
12 CRC hoic (i) X2 1a CR? va X3 dugce chon tir N va CR*C.
Ngoai phuong 4n (2) trong doan trén, hop chét ¢ cong thirc 1 con bao gdm céc

hop chét trong d6 R™N dugc chon tir:

(3)  Cisalkyl, Cs.g xycloalkyl va phenyl, mdi nhém nay khong dugc thé
hoac duogc thé béng 1 dén 3 phﬁn tir thé dugc chon ddc lap tur
halo;

(4)  Cisalkyl, Cs.6 xycloalkyl va phenyl, mdi nhom nay khong dugc thé
hoac duoc thé béng 1 dén 3 phén tir thé dugc chon doc lap tur
halo;

(5)  Ci4alkyl, Cs6 xycloalkyl va phenyl, mdi nhoém nay khong duoc thé
hoac dugc thé béng 1 dn 3 phén tir thé dugc chon doc 1ap tur
halo;

(6)  Ci alkyl, xyclopropyl va phenyl, mdi nhom nay khong dugc thé hodc
duoc thé bing 1 dén 3 phin tir thé dugc chon doc 1ap tir halo;
hoac

(7)  Cia alkyl va xyclopropyl, mbi nhom nay khong dugc thé hogc dugc thé
bing 1 dén 3 phan tir thé dugc chon ddc 1ap tir halo.

Ngoai phuong an bét ky trong s6 cac phuong an (3) dén (7) & doan trén, hop

chét c¢6 cong thirc 1 con bao gbm cac hop chét trong do:
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(8)  mdi phan tir thé cho R™ khong duoc thé hodc duge thé bang 1 dén 3
phén ttr thé duoc chon tir flo; hodc

(9)  mdi phan tir thé cho R™ khéng duoc thé.

Ngoai phuong an bét ky trong s6 cac phuong an (2) dén (9) & doan trén, hop
chét c6 cong thirc 1 con bao gdm cac hop chét trong do:

(10) X2?1aNva X3 la CRC

Ngoai phuong an bét ky trong sd cac phuong an (2) dén (10) & doan trén, hop
chét c¢6 cong thirc 1 con bao gbm cac hop chét trong d6 R3¢ dugc chon tur:

(11) hydro, Cisalkyl va Csgxycloalkyl, trong d6 mdi Cigalkyl va
Cs.6 xycloalkyl khong dugc thé hogc duge thé bang 1 dén 3 phan

ttr thé duoc chon doc 1ap tir halo;

(12) hydro, Cisalkyl va Csexycloalkyl, trong do mdi Cigalkyl va
Cs.6 xycloalkyl khong duoc thé hodc dugc thé bang 1 dén 3 phan

tr thé duoc chon doc 14p tir halo; hodc

(13) hydro, C1.4 alkyl va xyclopropyl, trong do mdi C1-4 alkyl va xyclopropyl
khong duge thé hodc duge thé bing 1 dén 3 phén ti thé duoc

chon doc lap tu halo.

Ngoai phuong an bét ky trong s6 cac phuong an (11) dén (13) & doan trén, hop

chét c6 cong thirc 1 con bao gdm céc hop chét trong do:

(14) mdi phan tir thé cho R*C khong dwoc thé hodc duge thé bang 1 dén 3

phé‘m tir thé duoc chon tir flo; hodc
(15) mdi phén tir thé cho R*® khong dugc thé.

Ngoai phuong an bét ky trong sb cac phuong 4n (2) dén (9) & doan trén, hop

chét c6 cong thirc 1 con bao gdm cac hop chét trong do:
(16) X21a CR?va X? dugce chon tir N va CRC.

Ngoai phuong an bét ky trong sb cac phuong 4n (2) dén (9) & doan trén, hop

chét c¢6 cong thirc 1 con bao gdm céc hop chét trong do:

(17) X21a CR?va X3 1a CR*C.
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Ngoai phuong an bat ky trong sb cac phuong an (16) dén (17) & doan trén, hgp

chét ¢6 cong thirc 1 con bao gém céc hop chét trong d6 R3¢ dugc chon tir:
(18) hydro, Cigalkyl va Cs.exycloalkyl, trong do mdi Ci alkyl va
Cs.6 xycloalkyl khong dugc thé hodc duoc thé bang 1 dén 3 phan

tir thé dugc chon ddc 14p tir halo;
(19) hydro, Crsalkyl va Csexycloalkyl, trong d6 mdi Ciaalkyl va
Cs.6 xycloalkyl khong duoc thé hogc dugc thé bang 1 dén 3 phan
tr thé duogc chon doc 1ap tir halo; hoac
(20) hydro, Ci.4 alkyl va xyclopropyl, trong do mdi C1.4 alkyl va xyclopropyl
khéong duoc thé hodc dugce thé bang 1 dén 3 phan tir thé duoc
chon doc 1ap tir halo.
Ngoai phuong an bét ky trong s6 cac phuong an (18) dén (20) & doan trén, hop
chét c6 cong thirc 1 con bao gdm cac hop chét trong do:
(21) mdi phan ti thé cho R3¢ khéng dugc thé hodic dugc thé bang 1 dén 3
phﬁn tr thé duoc chon tir flo; hodc
(22) mdi phén tir thé cho R*C khdng dugc thé.
Ngoai phuong an bét ky trong sb cac phuong an (2) dén (9) & doan tréns, hop
chét ¢ cong thirc 1 con bao gdm cac hop chét trong do:
(23) X?1aCR?*vaX’laN.
Ngoai phuong 4n (1), hop chét c6 cong thic 1 con bao gbm cac hop chét trong
do:
(24) o 1a lién két doi, B 12 lién két don, X* 1a NR*N va hoge (i) X' la N'va X2
14 CR2 hoic (i) X! 1a CR!€ va X? dugc chon tir N va CR?.
Ngoai phuong an (24) & doan trén, hop chéit c6 cong thirc 1 con bao gbm céc
hop chit trong d6 R*N duoc chon tir:
(25) Ci alkyl, Cs.s xycloalkyl va phenyl, mdi nhém nay khong dugc thé
hoac duogc thé bang 1 dén 3 phén tir thé duge chon doc 1ap tur
halo;

(26) Ci alkyl, Cs.6 xycloalkyl va phenyl, mdi nhém nay khong duge thé
18
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hodic dugc thé bing 1 dén 3 phén tir thé dugc chon doc lap tir
halo;

(27) Cis alkyl, Cs.6 xycloalkyl va phenyl, mdi nhém nay khong duoc thé
hodc duge thé bing 1 dén 3 phén tir thé duge chon doc lap tur
halo;

(28) Ci4 alkyl va Cs.¢ xycloalkyl, mdi nhém nay khong duoc thé hoac duoc
thé béng 1 #n3 phén tr thé duoc chon ddc 14p tir halo; hodc

(29) Ci4 alkyl va xyclopropyl, mdi nhom nay khong dugc thé hoic duoc thé
bang 1 dén 3 phin tir thé duge chon ddc 1ap tir halo.

Ngoai phuong an bét ky trong s6 cac phuong an (25) dén (29) & doan trén, hop

chét c6 cong thirc 1 con bao gdm cac hop chét trong d6:

(30) mdi phan tr thé cho R® khong duoc thé hodic dugce thé bang 1 dén 3
phﬁn ttr thé duoc chon tir flo; hodc

(31) mdi phan tir thé cho R*N khong dugc thé.

Ngoai phuong an bét ky trong s6 cac phuong 4n (24) dén (31) & doan trén, hop

chét c6 cong thirc 1 con bao gbm cac hop chét trong do:

(32) X'laNvaX?laCR?

(33) X!'la CRIC vaX? dugc chon tir N va CR?; hoic

(34) X'la CR!®vaX?laCR?

Ngoai phuong an bét ky trong sb cac phuong 4n (32) dén (34) & doan trén, hop

chét ¢6 cong thirc 1 con bao gdm cac hgp chét trong d6 R'® duge chon tir:

(35) hydro, Cisalkyl va Cs.xycloalkyl, trong dé mdi Ci6alkyl va
Cs.6 xycloalkyl khong dugc thé hodc duge thé bang 1 dén 3 phan
tr thé duoc chon doc 1ap tur halo;

(36) hydro, Ci.4alkyl va Cs.xycloalkyl, trong d6 mdi Ci4alkyl va
Cs.6 xycloalkyl khong dugc thé hodc duoc thé bang 1 dén 3 phan
ttr thé dugc chon ddc 1ap tir halo; hodc

(37) hydro, C14 alkyl va xyclopropyl, trong dé mdi C1.4 alkyl va xyclopropyl

khong duoc thé hodc duoc thé bing 1 dén 3 phén tir thé duoc
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chon ddc 1ap tu halo.
Ngoai phuong an bt ky trong s6 cac phuong an (35) dén (37) & doan trén, hop
chét c6 cong thirc 1 con bao gbm cic hop chét trong do:
(38) mdi phan tir thé cho RIC khong duoc thé hode dugc thé bang 1 dén 3
phan tir thé dugc chon tir flo; hodc
(39) mdi phan tr thé cho R'C khong duoc thé.
Ngoai phuong an bét ky trong s6 cac phuong an (24) dén (31) & doan trén, hop
chét c6 cong thire 1 con bao gbm cac hop chét trong do:
(40) X'laCR!CvaX?laN.
Ngoai phuong an (40) ¢ doan trén, hop chét c6 cong thic 1 con bao gdm cac
hop chét trong d6 R'C dugc chon tir:
(41) hydro, Cialkyl va Csexycloalkyl, trong do mdi Cialkyl va
Cs.6 xycloalkyl khong dugc thé hodc duge thé bang 1 dén 3 phan
tir thé duoc chon ddc lap tir halo;
(42) hydro, Ci4alkyl va Cs.xycloalkyl, trong dé mdi Ci4 alkyl va
Cs.6 xycloalkyl khong duoc thé hogc duge thé bang 1 dén 3 phan
tr thé dugc chon ddc 14p tr halo; hoac
(43) hydro, C14 alkyl va xyclopropyl, trong d6 mdi C1.4 alkyl va xyclopropyl
khong duoc thé hodic duge thé bing 1 dén 3 phan tir thé duge
chon doc 14p tur halo.
Ngoai phuong an bét ky trong sb cac phuong an (41) dén (43) & doan trén, hop
chét ¢6 cong thirc 1 con bao gdm céc hop chét trong do phdn tr thé RIC 1a:
(44) céc phan tir thé cho R'C ma mdi phén tir thé nay khong duge thé hodc
duoc thé bing 1 dén 3 phdn ti thé duoc chon tir flo; hodc
(45) céc phin tir thé cho R'C ma mdi phan tir thé nay khong duoc thé.
Ngoai phuong 4n bét ky trong s cac phuong én (1) dén (9) va (16) dén (39) &
cac doan trén, hop chét c6 cong thirc 1 con bao gém cac hop chét trong d6 R? dugc chon
tur:

(46) hydro, Cisalkyl va Cs.xycloalkyl, trong do mdi Ci alkyl va
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Cs.6 xycloalkyl khong duoc thé hodc duogc thé bing 1 dén 3 phan
t thé duoce chon doc lap tir halo;

(47) hydro, Cisalkyl va Cs.xycloalkyl, trong do6 mdi Cia alkyl va
Cs.6 xycloalkyl khong dugc thé hodc dugc thé bang 1 dén 3 phan
tt thé duoc chon ddc lap tir halo;

(48) hydro, Ci.4 alkyl va xyclopropyl, trong d6 mdi Ci.4 alkyl va xyclopropyl
khong dugce thé hogc duoc thé bang 1 dén 3 phan tir thé duoc
chon ddc 14ap tir halo;

(49) hydro va Ci4 alkyl ma khong dugc thé hoic duoc thé bing 1 dén 3 phan

tr thé dugc chon doc 14p tr halo; hodc
(50) hydro.
Negoai phuong 4n bt k¥ trong s cac phuong 4n (46) dén (49) & doan trén, hop
chét c6 cong thic 1 con bao gdm cac hop chit trong d6:
(51) mdi phan tir thé cho R? khong dwoc thé hoic duoc thé bing 1 dén 3 phan
ttr thé duoc chon tr flo; hodc
(52) mbi phan tir thé cho R? khong dugc thé.
Ngoai phuong an bét ky trong s6 cac phuong an (1) dén (52) & cac doan trén,
hop chit c6 cong thirc 1 con bao gdm cac hop chét trong d6 R* dugc chon tir:
(53) hydro, Cisalkyl va Cs.xycloalkyl, trong do mdi Cigalkyl va

Cs-¢ xycloalkyl khong dugce thé hogc duoc thé bang 1 dén 3 phan
tir thé duoc chon ddc lap tir halo;

(54) hydro, Ci4alkyl va Csexycloalkyl, trong do mdi Cisalkyl va
Cs.6 xycloalkyl khong dugc thé hoic duoc thé bang 1 dén 3 phan
tr thé dugc chon doc 1ap ti halo;

(55) hydro, C14 alkyl va xyclopropyl, trong do mdi C1.4 alkyl va xyclopropyl
khong dugc thé hodc dugc thé bang 1 dén 3 phan tir thé dugc
chon doc lap tur halo;

(56) hydro, metyl, etyl, isopropyl va xyclopropyl, trong d6 mdi phan tir thé
metyl, etyl, isopropyl va xyclopropyl khong duoc thé hoac duoc
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thé bang 1 dén 3 phan tir thé dugc chon doc 14p tir halo;

(57) hydro va metyl khong dugc thé hodc duge thé bang 1 dén 3 phan tit thé

dugc chon doc 14p tir halo; hodc
(58) hydro.

Ngoai phuong an bat ky trong s6 cac phuong an (53) dén (57) & doan trén, hop

chét c6 cong thirc 1 con bao gdm cac hop chét trong d6:

(59) mbi phan tir thé cho R* khong duoc thé hogc duge thé bang 1 dén 3 phan

ttr thé duogc chon tir flo; hodc
(60) mdi phan tit thé cho R* khong dugc thé.

Ngoai phuong an bét ky trong s6 cac phuong an (1) dén (60) & cac doan trén,

hop chét co cong thuce 1 con bao gdm cac hop chét trong d6 R® dugc chon tir:
(61) hydro va Ci.¢ alkyl;
(62) hydro va Ci.4 alkyl;
(63) hydro, metyl, etyl va isopropyl;
(64) hydro va metyl; hodc
(65) hydro.

Ngoai phuong an bét ky trong sb cac phuong an (1) dén (65) & cac doan trén,

hop chét c6 cong thice 1 con bao gdm cic hop chét trong d6 R® duge chon tur:
(66) Cis alkyl va Cs.g xycloalkyl,
(67) Cis alkyl va Cs xycloalkyl;
(68) metyl, etyl, propyl, isopropyl va xyclopropyl;
(69) metyl va etyl; hodc
(70) metyl.

Ngoai phuong an bét ky trong sd cac phuong 4n (1) dén (60) & cac doan trén,
hop chét ¢6 cong thirc 1 con bao gbm cac hop chét trong d6 R’ va RS, cing véi nito va

nguyén tr cacbon ma chung gin vao tuong (mg, tao thanh:
(71)  vong di vong Cs.s, vong di vong nay la vong mot vong va c6 mot nguyén
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tir vong 1a nguyén tir khac loai;

(72) vong di vong Cs.4, vong di vong nay la vong mot vong va cd mot nguyén

tlr vong 1a nguyén tir khac loai;
(73) pyrolidin; hodc
(74) pyrolidin-1,2-diyl.

Ngoai phuong an bat ky trong sb cac phuong an (1) dén (74), hop chét c6 cong

thirc 1 con bao gdm céc hop chét trong do:
(75) nlao.

Ngoai phuong an bét ky trong s6 cac phuong an (1) dén (75), hop chét c6 cong

thitc 1 con bao gdm cac hop chét trong d6:
(76) X'1aN.

Ngoai phuong an bat ky trong s6 cac phuong an (1) dén (75), hop chét ¢6 cong

thirc 1 con bao gom céc hop chét trong do:
(77) X’1aCR’.
Ngoai phuong an (77) & doan trén, hop chét ¢6 cong thirc 1 con bao gbm céc
hop chit trong d6 R7 duge chon tir:
(78) (a) hydro, halo, xyano va hydroxy; va
(b) Ci-6 alkyl va Ci.6 alkoxy, mdi nhém khong duge thé hodc duogc thé
bang 1 dén 3 phr?m tr thé dugce chon doc 1ap tir halo;
(79) (a) hydro, halo va hydroxy; va
(b) Ci-6 alkyl va Ci.6 alkoxy, mdi nhém khong duoc thé hodc duge thé
béng 1 dén 3 phﬁn tr thé duoc chon ddc lap tu halo;
(80) (a) hydro va halo; va
(b) Ci.6 alkyl va Ci¢ alkoxy, mdi nhém khong dugc thé hodc duge thé
bang 1 dén 3 phén tt thé duge chon doc 1ap tir halo;
(81) (a) hydro va halo; va

(b) Cr.4 alkyl va Ci.3 alkoxy, mbi nhém khong dugc thé hodc duge thé

bang 1 dén 3 phan tir thé duoc chon ddc l1ap tir halo;
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(82) (a) hydro va halo; va

(b) metyl, etyl va metoxy, mdi nhém khong duoc thé hodc duoc thé bang

1 dén 3 phan tir thé dugc chon ddc 14p tir halo;
(83) (a) hydro va halo; va

(b) metyl, etyl va metoxy, mdi nhém khodng dugc thé hogc duoc thé bang

1 dn3 phén tr thé duoc chon doc lap tir flo;
(84) hydro, halo, metyl, etyl va metoxy;
(85) hydro, halo, metyl va metoxy;
(86) hydro, flo, clo, metyl va metoxy; hoéc
(87) hydro.

Ngoai phuong an bét ky trong sb cac phuong an (1) dén (87) & cac doan trén,

hop chét c6 cong thire 1 con bao gbm céc hop chét trong d6 R® duoc chon tur:
(88) (a) hydro, halo, xyano, hydroxy va amino; va

(b) Ci.6 alkyl va Ci-¢ alkoxy, mdi nhém khong duge thé hodc duogc thé
bang 1 dén 3 phén tir thé duoc chon doc 1ap tr halo;

(89) (a) hydro, halo, xyano va hydroxy; va

(b) Ci.6 alkyl va C1.6 alkoxy, mdi nhém khong dugc thé hode dugc thé
béng 1 dn 3 phén tr thé duoc chon doc 1ap tir halo;

(90) (a) hydro, halo va hydroxy; va

(b) Ci-6 alkyl va Ci alkoxy, mdi nhém khong duogc thé hodc duge thé
bang 1 dén 3 ph'?m tir thé duoc chon doc 14p tr halo;

(91) (a) hydro va halo; va

(b) C1.6 alkyl va Ci.6 alkoxy, mdi nhom khong dugce thé hodc dugc thé
béng 1 dn 3 phé“m tr thé duogc chon doc 1ap tir halo;

(92) (a) hydro va halo; va
(b) Ci4 alkyl va Ci alkoxy, mdi nhém khong duogc thé hodc dugc thé

bing 1 dén 3 phan tir thé duoc chon dc 1ap tir halo;
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(93) (a) hydro va halo; va

(b) metyl, etyl, va metoxy, mdi nhém khong dugc thé hoac duoc thé

béng 1 dn 3 phén tir thé duoc chon ddc 1ap tir halo;
(94) (a) hydro va halo; va

(b) metyl, etyl va metoxy, mdi nhém khong duge thé hogc duoc thé bang

1 dén 3 phén tir thé dwoc chon doc 1ap tir flo;
(95) hydro, halo, metyl, etyl va metoxy;
(96) hydro, halo, metyl va metoxy;
(97) hydro, flo, metyl va metoxy; hodc
(98) hydro.

Ngoai phuong an bét ky trong s6 cac phuong an (1) dén (98) & c4c doan trén,

hop chit c6 cong thuc 1 con bao gdm céc hop chét trong @6 R® dugc chon tir:
(99) (a) hydro, halo, xyano, hydroxy va amino; va

(b) Ci.¢ alkyl va Ci.6 alkoxy, mdi nhém khong dugc thé hoge duge thé
bang 1 dén 3 phan tir thé duoc chon ddc 1ap tir halo;

(100) (a) hydro, halo, xyano va hydroxy; va

(b) Ci alkyl va Ci.6 alkoxy, mdi nhom khong duoc thé hodc duoc thé
bang 1 dén 3 phan tir thé duge chon ddc 1ap tir halo;

(101) (a) hydro, halo va hydroxy; va

(b) Ci-6 alkyl va Ci- alkoxy, mdi nhéom khong duge thé hodc duoc thé
béng 1 dn 3 phén tr thé duoc chon ddc 1ap tir halo;

(102) (a) hydro va halo; va

(b) Ci alkyl va Ci.6 alkoxy, mdi nhém khong duoc thé hodc duge thé
bing 1 dén 3 phén ttr thé duge chon doc 1ap tur halo;

(103) (a) hydro va halo; va
(b) C1.4 alkyl va Ci.3 alkoxy, mdi nhém khong duge thé hodc dugc thé

béng 1 dén 3 phﬁn ttr thé duoc chon doc 14p tir halo;
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(104) (a) hydro va halo; va

(b) metyl, etyl va metoxy, mdi nhém khong duoc thé hodc duoc thé bang

1 dén 3 phn ttr thé duoc chon ddc 14p tir halo;
(105) (a) hydro va halo; va

(b) metyl, etyl va metoxy, mdi nhém khong duge thé hodc duge thé bang
1 dn 3 phan tir thé dugc chon doc 1ap tir flo;

(106) hydro, halo, metyl, triflometyl, metoxy va triflometoxy;

(107) hydro, clo, flo, metyl, triflometyl, metoxy va triflometoxy;

(108) hydro, metyl, triflometyl, metoxy va triflometoxy; hoéc

(109) metyl, triflometyl, metoxy va triflometoxy.

Ngoai phuong an bét ky trong s6 cac phuong an (1) dén (87) & cacs doan trén,
hop chit c¢6 cong thue 1 con bao gbm cic hop chét trong d6 R® va R?, cing v6i nguyén
t&r cacbon ma chung gan vao, tao thanh vong di vong Ca.s, vong di vong ¢6 mdt hodc hai
nguyén t& vong 1a nguyén tit khac loai, mdi trong s cac nguyén tir khac loai nay dugc
chon ddc lap tu:

(110) N,Ovas;

(111) Nva O; hoac

(112) O.

Ngoai phuong an bét ky trong s6 cac phuong an (110) dén (112) & doan trén,
hop chét c6 cong thuc 1 con bao gdm céc hop chét trong d6 R® va R, ciing v6i nguyén
tir cacbon ma chung gén vao, tao thanh vong di vong Ca.s ¢co:

(113) saunguyén tir vong;

(114) séu nguyén tir vong trong d6 2 trong s6 cac nguyén ti vong nay la

nguyén tir khac loai; hodc

(115) sau nguyén tir vong trong do 1 trong $6 cac nguyén tir vong nay la

nguyén tir khac loai.

Ngoai phuong an bét ky trong s6 cac phuong an (1) dén (115) & cac doan trén,
hop chét c6 cong thirc 1 con bao gdm c4c hop chat trong d6 R'* dugc chon tir:
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(116) (a) hydro, halo, xyano va hydroxy; va

(b) C16 alkyl va Ci. alkoxy, m&i nhom khong duge thé hodc dugc thé
béng 1 dén3 phén tir thé duge chon doc 1ap tur halo;

(117) (a) hydro, halo va hydroxy; va

(b) Ci alkyl va Ci-¢ alkoxy, mdi nhém khong dugc thé hoic duoc thé
béng 1 dn3 phén tir thé duge chon doc 14p tur halo;

(118) (a) hydro va halo; va

(b) C1.6 alkyl va Ci.6 alkoxy, mdi nhom khong duge thé hodc dugc thé
béng 1 dén 3 phﬁn tir thé dugce chon doc 1p tur halo;

(119) (a) hydro va halo; va

(b) C1.4 alkyl va Ci3 alkoxy, mdi nhom khong duge thé hogc duogc thé
bing 1 dén 3 phan tir thé dugc chon ddc 1ap tir halo;

(120) hydro, halo va Ci4 alkyl khong duoc thé hodc duge thé bang 1 dén 3
phan tir thé duoc chon ddc 14p tir halo;

(121) hydro, halo va Ci.4 alkyl;
(122) hydro, halo va metyl;
(123) hydro, flo va metyl; hodc
(124) hydro.

Ngoai phuong an bt ky trong sb cac phuong an (1) dén (124) & cac doan trén,

hop chét c6 cong thire 1 con bao gdm céc hop chat trong do R!'" dwoc chon tur:
(125) (a) hydro, halo, xyano va hydroxy; va

(b) Ci-s alkyl va Ci.6 alkoxy, mdi nhom khong duoc thé hodc dugc thé
bang 1 dén 3 phﬁn ttr thé duoc chon doc 1ap tur halo;

(126) (a) hydro, halo va hydroxy; va

(b) Ci-6 alkyl va Ci.¢ alkoxy, mdi nhém khong duge thé hodc duoc thé
bang 1 dén 3 phén tr thé duwoc chon ddc 14p tir halo;

(127) (a) hydro va halo; va
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(b) Ci6 alkyl va Ci alkoxy, mdi nhém khong duge thé hoac dugc thé
b?lng 1 dén3 phﬁn ttr thé duge chon doc 1ap tur halo;

(128) (a) hydro va halo; va

(b) Ci4 alkyl va Ci.3 alkoxy, mdi nhém khong duge thé hoge duge thé
bing 1 dén 3 phén tt thé dugc chon doc 1ap tir halo;

(129) hydro, halo v Ci4 alkyl khong duge thé hodc dwoc thé bang 1 dén 3

phﬁn tr thé dugc chon doc 1ap tir halo;
(130) hydro, halo va Ci.4 alkyl;
(131) hydro, halo va metyl;
(132) hydro, clo, flo va metyl; hodc
(133) hydro.

Hop chét c6 cong thic 1 bao gdm cac phuong an tir (1) dén (133) duge mo ta
& cac doan trén va tat ca cac hop chét duge goi tén cu thé trong cac vi du, va ¢o thé ton
tai dudi dang mudi, phuc chét, solvat, hydrat, va tinh thé long. Twong tu, hop chét co

cbng thire 1 1a mudi ¢6 thé ton tai dudi dang phirc chét, solvat, hydrat, va tinh thé 1ong.

Hop chét c6 cong thire 1 ¢6 thé tao thanh phtic cht, mudi, solvat va hydrat dugc
dung. Céc mudi nay bao gdm mubi cong axit (bao gbm di-axit) va mudi bazo. Mubi
cOng axit dugc dung bao gém mudi thu duge tir axit vo co nhu axit clohydric, axit nitric,
axit phosphoric, axit sulfuric, axit bromhydric, axit hydroiodic, axit flohydric, va axit
phosphorous, ciing nhu cac mudi khong ddc thu dugce tir cac axit hitu co, nhu axit béo
mono- va dicarboxylic, axit alkanoic dugc thé phenyl, axit hydroxy alkanoic, axit
alkandioic, axit thom, axit sulfonic béo va thom, v.v. Cac mubdi nady bao gdbm mubi
axetat, adipat, aspartat, benzoat, besylat, bicacbonat, cacbonat, bisulfat, sulfat, borat,
camsylat, xitrat, xyclamat, edisylat, esylat, format, fumarat, gluceptat, gluconat,
glucuronat, hexaflophosphat, hibenzat, hydroclorua/clorua, hydrobromua/bromua,
hydroiodua/iodua, isethionat, lactat, malat, maleat, malonat, mesylat, metylsulfat,
naphtylat, 2-napsylat, nicotinat, nitrat, orotat, oxalat, palmitat, pamoat, phosphat, hydro
phosphat, dihydro phosphat, pyroglutamat, sacarat, stearat, suxinat, tannat, tartrat,
tosylat, trifloaxetat va xinofoat.

Mudi bazo dugc dung bao gom muéi thu dugce tlr cdc bazo, bao gom cac cation
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kim loai, nhu cation kim loai kiém hodc kiém thd, cling nhu cac amin. Vi dy vé cation
kim loai thich hop bao gém natri, kali, magié, canxi, kém, va nhom. Vi du vé cac amin
thich hop bao gém arginin, N,N'-dibenzyletylendiamin, cloprocain, cholin, dietylamin,
dietanolamin, dixyclohexylamin, etylendiamin, glyxin, lysin, N-metylglucamin, olamin,
2-amino-2-hydroxymetyl-propan-1,3-diol, va procain. Xem thao luan vé& mudi cong axit
va mubi bazo hitu ich & S. M. Berge et al., J. Pharm. Sci. (1977) 66:1-19; xem thém
Stahl and Wermuth, Handbook of Pharmaceutical Salts: Properties, Selection, and Use
(2002).

Mubi duge dung c6 thé duoc diéu ché bang cach st dung nhiéu phuong phap
khéac nhau. Vi dy, hop chét c¢6 cong thic 1 ¢6 thé duoc cho phan (g véi axit hodc bazo
thich hop dé tao thanh mudi mong muébn. Theo cach khéc, chét tidn than ciia hop chat
c6 cong thic 1 ¢d thé dugc cho phan tng véi axit hodc bazo dé loai bé nhém bao vé
khong bén véi axit hodc bazo hodc dé mé nhom lacton hodc lactam cua chét tién than.
Ngoai ra, mubi ctia hop chit c6 cong thuac 1 ¢6 thé duoc chuyén hoa thanh mudi khac
(hoic dang tu do) thong qua viéc xr ly v6i axit hodc bazo thich hop hodc thong qua viéc
cho tiép xtic véi nhya trao dbi ion. Sau khi phan Gng, mudi c6 thé duge tach bang cach
loc néu no két tiia tir dung dich, hodc bang cach lam bay hoi dé thu hdi mudi. Mtc do
ion hoa mudi ¢6 thé thay dbi tir duoc ion hoa hoan toan dén hau nhu khong dugc ion

hoéa.

Hop chét c6 cong thue 1 ¢6 thé tdn tai trong mdi truong lién tuc cua trang thai
r&n nam trong pham vi tir v dinh hinh hoan toan dén két tinh hoan toan. Thuat ngit “vo
dinh hinh” dé cap dén trang théi trong d6 vat liéu khong co trat tu khoang dai & murc
phan tir v, tity vao nhiét do, ¢6 thé thé hién tinh chét vat 1y cua chét rén hogc chat 1ong.
Thuong, cac vat liéu nay khong tao ra cac mAu nhidu xa tia X riéng biét va, trong khi
thé hién tinh chat ctia chét rén, duge mo ta chinh thirc hon dudi dang chét long. Khi gia
nhiét, su thay dbi tir tinh chét rén sang 16ng xay ra dugc dic trung boi su thay d6i trang
thai, thuong 12 bac thi hai (“chuyén tiép thiy tinh”). Thuat ngtt “két tinh” d& cap dén
pha rén trong d6 vat liéu co cAu trac bén trong c6 trat ty ddng déu & mirc phan tir va tao
ra mAu nhidu xa tia X riéng biét v4i cac pic xac dinh. Céc vat liéu nay khi dugc gia nhiét
dua cling s€ biéu hién cac tinh chét cua chét 16ng, nhung sy thay ddi tir rdn sang 1ong
duoc dic trung boi sy chuyén pha, thuong 12 bac thir nhét (“diém néng chay™).

Hop chét c6 cong thire 1 c6 thé ciing dugc thé hién & dang khong dugc solvat hoa
29



51362 30/207

va duoc solvat héa. Thuat ngit “solvat” md ta phirc phan tir chira hop chét va mot hodc
nhiéu phan tir dung mdi duoc dung (vi du, etanol). Thuat ngit “hydrat” la solvat trong
d6 dung mdi 1a nude. Solvat duge dung bao gdm cac solvat trong d6 dung mdi ¢6 thé

duoc thé ddng vi (vi du, D20, axeton-ds, DMSO-db).

Hé théng phén loai dugc chép nhan hién nay ddi véi solvat va hydrat cua hop
chit hitu co 1a hé théng phén biét gifta cac solvat va hydrat vé vi trf dugce tach, kénh, va
duoc két hop ion kim loai. Xem, vi du, K. R. Morris (H. G. Brittain ed.) Polymorphism
in Pharmaceutical Solids (1995). Solvat va hydrat duoc tach vi tri 1a cac solvat va hydrat
trong d6 cac phan tr dung mdi (vi du, nudce) duge tach tir su tiép xuc truc tiép v6i nhau
bdi cac phén tir can thi€p cua hop chét hitu co. Trong solvat kénh, cac phan tir dung mdi
nim & cac kénh mang tinh thé & d6 chung nam canh cac phan to dung mdi khac. Trong

solvat dugc két hop ion kim loai, phan tir dung mdi dugc lién két v6i ion kim loai.

Khi dung moi hodc nudc duoc lién két chit ché, phirc s& c6 hé sb ty luong duoc
xac dinh rd khong phu thudc vao do 4m. Tuy nhién, khi dung moi hodc nude dugc lién
két yéu, nhu trong solvat kénh va trong hop chit hat 4m, ham luong nude hodc dung
moi s€ phu thudce vao didu kién d6 Am va lam kho. Trong cac truong hop nhu vay, trang

thai khong can bang héa hoc (non-stoichiometry) s€ thuong duogc quan sat.

Hop chét c6 cong thirc 1 cling c6 thé ton tai dudi dang phuc chit da thanh phan
(khéc véi mubi va solvat) trong d6 hop chét (thudc) va it nhAt mot thanh phan khac la
¢6 mat & luong ty lugng hodc khong ty luong. Phue chét loai nay bao gbdm dang mat
lu6i (phirc thude-thé viti chi) va cac dong tinh thé. Céc dong tinh thé thudong duge xac
dinh 12 phire cht két tinh ctia cac thanh phan phan ti trung tinh ma dugc lién két voi
nhau qua céac tuong tac khong cong hoa tri ma cling ¢6 thé 1a phtic ctia phén tr trung
tinh v&i mudi. Céc ddng tinh thé c6 thé dugc didu ché bang cach két tinh nong chay,
bang cach két tinh lai tir dung moi, hodc bing cach nghién vat 1y cac thanh phan cling
nhau. Xem, vi du, O.Almarsson and M.J. Zaworotko, Chem. Commun. (2004)
17:1889-1896. Déi v6i phin tdng quan chung cta phiic cht da thanh phan, xem
J. K. Haleblian, J. Pharm. Sci. (1975) 64(8):1269-88.

Khi dugc dwa qua didu kién thich hop, hop chét c6 cong thuc 1 ¢ thé ton tai &
trang théi trung hinh (pha giita hodc tinh thé 16ng). Trang thai trung hinh nam gitta trang
thai két tinh thuc va trang théi 16ng thuc (hodc néng chay hodc dung dich). Trang thai
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trung hinh xuét hién 1a két qua cua sy thay ddi nhiét do duoge mo ta 12 “hudng nhiét” va
trang thai trung hinh thu duoc tir viée bd sung thanh phén th(t hai, nhu nudc hodc dung
mdi khac, dugc md ta la “dé tan”. Hop chit ma c6 kha ning tao ra pha gitra dé tan duoc
mo td la “ludng tinh” va bao gdm cac phan t& co gbc ion phan cuc (vi
du, -COO™Na*, -COOK*, -803"Na*) hogc gdc khong ion phan cuc (nhu -N"N*(CHs)s).
Xem, vi du, N. H. Hartshorne va A. Stuart, Crystals and the Polarizing Microscope (4th
ed, 1970).

M&i hop chét cé cong thire 1 ¢6 thé tdn tai dudi dang chat da hinh, chét dong
phan lap thé, tautome, hodc mot vai két hop cta ching, c6 thé dugc danh diu dong vi,
c6 thé thu duoc tir viéc st dung tién dugc chét, hodc tao thanh chét chuyén hoa sau khi

st dung.

“Tién dugc chéat” chi cac hop chét c6 rat it hodc khong c6 dugce tinh ma co thé,
khi duge chuyén héa in vivo, duge chuyén hoa thanh hop chit ¢6 duoc tinh mong mudn.
Tién dugc chit c6 thé duoc didu ché bang cach thay thé cac nhom chirc thich hgp c6
mat trong cac hogp chit duogc tinh bang “cic tién gbc” nhu dugc md ta, vi dy, trong
H. Bundgaar, Design of Prodrugs (1985). Vi du vé tién duoc chit bao gom cac dan Xuét
este, ete hodc amit cua hgp chit c¢6 cong thie 1 1an lugt ¢6 nhom chire axit carboxylic,
hydroxy, hodc amino. Dbi v6i cac thao luan thém vé tién dugc chat, xem, vi du,
T. Higuchi and V. Stella “Pro-drugs as Novel Delivery Systems,” ACS Symposium
Series 14 (1975) va E. B. Roche ed., Bioreversible Carriers in Drug Design (1987).

“Chat chuyén héa” dé cap dén cac hop chét duge tao thanh in vivo khi st dung
hop chat duoc tinh. Vi du bao gbm céc dan xuét hydroxymetyl, hydroxy, amino bac hai,
amino bac mdt, phenol, va axit carboxylic ctia hop chét ¢6 cong thirc 1 1an luot c6 céc

nhém metyl, alkoxy, amino bac ba, amino béc hai, phenyl, va amit.

Hop chét 6 cong thirc 1 ¢6 thé tn tai dudi dang chét dong phan 1ap thé thu
dugc tir su ¢6 mat ciia mot hodc nhiéu tdm lap thé, mot hodc nhiéu lién két d6i, hodc ca
hai. Céc cht ddng phan 1ap thé c6 thé tinh khiét, gin nhu tinh khiét, hogc 1a hon hop.
Céc chat ddng phan 13p thé nay ciing c6 thé thu duge tir mudi cong axit hodc mudi bazo

trong d6 ion dbi c6 hoat tinh quang hoc, vi dy, khi ion d6i 1a D-lactat hodc L-lysin.

Hop chét c6 cong thie 1 ¢6 thé tdn tai dudi dang tautome, la cac chét dong phan
thu duoc tir sy tautome hoa. Déng phén tautome bao gém, vi duy, imin-enamin, keto-
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enol, oxim-nitroso, va tautome amit-axit imidic.
Hop chit c¢6 cong thie 1 c6 thé the hién nhiéu hon mdt kiéu déng phan.

Chét dbng phan hinh hoc (cis/trans) c6 thé dugc tach riéng bang cic ky thuat
thong thuong nhu sic ky va két tinh phan doan.

Céc k¥ thuét thong thuong d8 didu ché hodc tach hop chat co cAu hinh 1ap thé
cu thé bao gdm tong hop bAt dbi xGng tir chit tién than tinh khiét quang hoc thich hop
hoi#ic phin giai raxemat (hodc raxemat ctia mubi hoic dan xuét) st dung, vi du, sic ky
long cao &p (HPLC) bAt dbi xtimg. Theo cach khac, raxemat (hodc chét tién than raxemic)
c6 thé dugc cho phan tng v6i hop chét quang hoat thich hop, vi du, rugu, hoac, trong
truomg hop hop chit c6 cong thirc 1 chira géc axit hoic bazo, axit hodc bazo nhu axit
tartaric hodc 1-phenyletylamin. Hdn hop chat ddng phan khong d6i quang thu duge co
thé dugc tach bing sic ky, két tinh phan doan, v.v., va chit ddng phan khong dbi quang
thich hgp dugce chuyén hoa thanh hop chét c6 cAu hinh héa hoc 1ap thé yéu cau. Dé thao
luan thém vé cac k¥ thuét tach chét ddng phan 1ap thé, xem E. L. Eliel and S. H. Wilen,

Stereochemistry of Organic Compounds (1994).

Hop chét ¢6 cong thire 1 ¢6 thé ¢ céc thay doi dong vi, trong do it nhét mot
nguyén tir dugc thay bang nguyén tt c6 clng s6 nguyén ti, nhung c6 khdi lugng nguyén
tir khac v6i khoi luong nguyén tr thuong duge tim thay trong tu nhién. Cac chét dong
vi thich hop dé bao gdm trong hop chét c6 cong thitc 1 bao gbm, vi du, chét déng vi cua
hydro, nhu 2H va *H; chét dong vi ctia cacbon, nhu 11C, 13C va *C; chit dong vi cia
nito, nhu 3N va SN;; chat ddng vi cia oxy, nhu 150, 170 va 180; chét dong vi cua luu
huynh, nhu *S; chét ddng vi cta flo, nhu "F; chit ddng vi ctia clo, nhu **Cl, va chét
ddng vi ciia i6t, nhu 121 va 1. Vige st dung céc thay ddi ddng vi (vi du, doteri, *H) c6
thé tao ra céc loi thé tri lidu nhét dinh thu duge tir o 6n dinh chuyén héa 16n hon, vi du,
ting chu ky ban rd in vivo hodc gidm yéu cAu vé luong. Ngoai ra, cc thay dbi dong vi
nhit dinh ctia hop chit duge bac 10 ¢6 thé két hop chét dong vi phong xa (vi du, triti,
3H, hodc *C), ma c6 thé hitu {ch trong cdc nghién ciru phan b6 thudc va/hodc chat trong
md. Viéc thé bing chit ddng vi phét positron, nhu 'C, '8F, 50 va PN, ¢6 thé 12 hiru ich
trong cac nghién ctru chup cit 16p phat xa positron (Positron Emission Topography-

PET) d& kiém tra su chiém chd thu thé cua chat.
Hop chit duge danh dau ddng vi c6 thé duoc diéu ché béi cac quy trinh twong
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tu vOi cac quy trinh duge md ta trong ban mo ta nay su dung chét phan tng dugc danh
ddu ddng vi thich hop thay cho chét phan ung khong dugc danh dau. Do d6, vi du, hop
chit c6 cong thic 1 bao gdm céc hop chét trong d6 mdt hogc nhiéu R7, RS, R%, R va
R!! ¢6 thé tiry ¥ 1a doteri, hodc mot hodc nhidu trong s6 R7, R%, R?, R'* va R ¢6 thé bao
gdm phan tir thé c6 mot hodc nhiéu hydro nguyén ti 1a doteri. Trir khi dugc néu khac,
khi phan tir thé dwoc chi dinh cu thé 1a “D” hoge “doteri”, dugc hiéu la ¢6 doteri & mirc
d6 du thira 16n hon it nhit 3000 14n so v6i do du thira tw nhién cua doteri, 1a 0,015%

(ttrc 13, két hop it nhit 45% doteri).

Hop chét c6 cong thire 1 ¢6 thé duoc didu ché str dung cac k§ thuat duge mo ta
dudi day. Mot vai trong s6 cac so dd va vi du ¢6 thé bo qua céc chi tiét cla cde phin
rng thong thudng, bao gdm phan (g oxy hoa, phan Gmg khur, va tuong tu, cac k§ thuat
tach (chiét, lam bay hoi, két tha, sic ky, loc, nghién, két tinh, va tuong tu), va cic quy
trinh phén tich, ma da biét v&i ngudi co hiéu biét trung binh trong linh vuc hoa hitu co.
Céc chi tiét v& cac phan Gng va k¥ thuét nhu vay c6 thé duge tim thdy & mot vai cach
diéu tri, bao gém Richard Larock, Comprehensive Organic Transformations (1999), va
xéri nhidu tip dugc bién soan boi Michael B. Smith va nhiing nguoi khac, Compendium
of Organic Synthetic Methods (1974 et seq.). Céac vét liéu khoi dau va chat phan tmg c6
thé thu duoc tir ngudn thwong mai hodc ¢o thé duoc diéu ché st dung cac phuong phap
trong tai liéu. Mot vai trong s6 cac so dd phan tng co thé bo qua céac san pham tht yéu
thu duge tir cc bién dbi hoa hoc (vi du, rugu tir qua trinh thily phan este, CO» tir qua
trinh khir carboxyl cta di-axit, v.v.). Ngoai ra, trong mot s6 truong hop, cac chét trung
gian phan Ung co thé dugc st dung trong cac bude tiép theo ma khong can tach hoic

tinh sach (tc 13, in situ).

Trong mdt s6 so dd phan ting va cac vi du dudi day, cac hop chét nhét dinh c6
thé duoc didu ché st dung nhém bao vé, gitip ngdn chan phén tmg hoéa hoc khong mong
mubn & cac vi tri phan ing khac. Nhém bao ve cling ¢b thé duoc str dung dé ting cuong
tinh tan hodc cach khéc 12 thay ddi tinh chit vat I cua hop chat. D thao luan ve chién
lugc dung nhom bao vé¢, mo ta vé vat liéu va phuong phap dé két hop va loai bo nhém
bao v, va két hop nhém bao vé hitu ich cho cac nhém chire théng thuong, bao gém
amin, axit carboxylic, rugu, keton, aldehyt, va tuong tu, xem T. W. Greene and P. G.
Wuts, Protective Groups in Organic Chemistry (1999) va P. Kocienski, Protective
Groups (2000).
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Thong thuong, cac bién dbi hoa hoc duge mo ta trong toan bd ban mo ta co thé
duoc tién hanh st dung lugng gan nhu theo ty lugng cua chét phan tmg, mic du cac
phan tmg nhét dinh c6 thé c6 loi tir viéc st dung luong dw cia mt hogc nhicu chét phan
{mg. Ngoai ra, nhiéu trong s6 céc phan tng dugc boc 10 trong toan bd ban mo ta ¢6 thé
duoc tién hanh & khoang nhiét do phong (RT) va ép sudt méi trudong, nhung tiy vao
dong hoc phan g, hiéu suét, va tuong tu, mot sb phan g cé thé duoc chay & ap suét
ting hodic sir dung nhiét do cao hon (vi dy, didu kién hdi luu) hodc nhiét do thap hon (vi
du, -78°C dén 0°C). Viéc vién din bt ky trong ban md ta va cac diém yéu cau bao ho
dén khoang ty luong, khoang nhiét do, khoang pH, v.v., du st dung r6 rang tur “khoang”

cling bao gom cac diém mut dugc chi dinh.

Nhidu trong s6 cac bién ddi hoa hoc ciing ¢6 thé sir dung mot hodc nhiéu dung
moi twong thich, ma co thé anh huéng dén tbc dd va hiéu suét phan ting. Ty vao ban
chét cta chét phan tng, mot hodc nhidu dung moi c6 thé 12 dung moi proton phén cyc
(bao gdm nudc), dung modi khong proton phéan cuc, dung mdi khong phén cuc, hodc két
hop cta cdc dung moi nay. Dung mdi dai dién bao gdm céc hydrocacbon no béo (vi du,
n-pentan, n-hexan, n-heptan, n-octan, xyclohexan, metylxyclohexan); cac hydrocacbon
thom (vi du, benzen, toluen, xylen); cdc hydrocacbon halogen héa (vi du, metylen
clorua, cloroform, cacbon tetraclorua); cac rugu béo (vi dy, metanol, etanol, propan-1-
ol, propan-2-ol, butan-1-ol, 2-metyl-propan-1-ol, butan-2-ol, 2-metyl-propan-2-ol,
pentan-1-ol, 3-metyl-butan-1-ol, hexan-1-ol, 2-metoxy-etanol, 2-etoxy-etanol, 2-
butoxy-etanol, 2-(2-metoxy-etoxy)-etanol, 2-(2-etoxy-etoxy)-etanol, 2-(2-butoxy-
etoxy)-etanol); cac ete (vi du, dietyl ete, di-isopropyl ete, dibutyl ete, 1,2-dimetoxy-etan,
1,2-dietoxy-etan, 1-metoxy-2-(2-metoxy-etoxy)-etan, 1-etoxy-2-(2-etoxy-etoxy)-etan,
tetrahydrofuran, 1,4-dioxan); cac keton (vi du, axeton, metyl etyl keton); céc este (metyl
axetat, etyl axetat); cac dung moi chura nito (vi du, formamit, N,N-dimetylformamit,
axetonitril, N-metyl-pyrolidon, pyridin, quinolin, nitrobenzen); cac dung moi chua luu
huynh (vi du, cacbon disulfua, dimetyl sulfoxit, tetrahydro-thiophen-1,1,-dioxit); va céac

dung méi chira phospho (vi du, hexametylphosphoric triamit).

Trong so d6 dudi day, cdc dinh danh phén tir thé (o, B, n, R, R®, RS R%, R,

RI0 R X! X2, X3 va X7) 1a nhu duge x4c dinh 6 trén trong Cong thie 1. Nhu duoc

néu tir trude, mot vai trong sb cic vat lidu khoi dAu va chét trung gian co thé bao gdm

nhém bao vé, ma dugc loai bo trudce khi dén san phdm cudi. Trong cac truong hop nhu
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vay, dinh danh phén t thé dé cap dén cac nhém dugce xac dinh trong Cong thire 1 va
dén cac nhom c6 nhom bao vé thich hop (trir khi duge thé hién ro rang). Vi du, vat liéu
khéi du hoiic chét trung gian trong cac so dd c6 thé bao gdm phan tir thé (X° = NRN)
¢6 amin c6 tinh phéan tng tiém ning (R® = H). Trong cic truong hop nhu vy, phan tir

thé R3Y ciing s& bao gdm benzyl, Boc, Cbz, v.v.

So dd A thé hién phuong phép chung d8 didu ché cac hop chét co cong thic 1.
Theo phuong phép nay, amin béac hai dugc thé thich hop (A-1) va alkyl halogenua (A-
2, X=Cl, Br, I) dugc cho phan tmg khi c6 mit bazo khong ai nhan hodc bazo vo co (vi
du, K,CO3, NaH, v.v.) va dung mdi proton phén cyc (vi du, DMF, NMP, ACN, v.v.), &
nhiét do ma ¢6 thé nim trong khoang tir RT dén 60°C, dé tao ra hop chét ¢6 cong thire 1.
Amin bac hai (A-1) va alkyl halogenua (A-2) ¢ thé thu dugc st dung cac quy trinh

dugc mo ta trong (hodc twong tu véi) cac didu ché cu thé duogc dua ra trong phﬁn Vidu

dudi day.
R11 R5
R0 IL
ST
. X7 R® 0
R
(o) R’I’] 5 0)
R8 |
X1 A 2 R10 N X1
HN \% AN n N N
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R
bazo
R R® R*
A-1 1
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Phuong phép dugc md ta trong cac so dd ¢6 thé dugc thay doi khi can. Vi du,
nhdém bao vé ¢b thé duoc bd sung hodc bi loai bo, va chét trung gian hodc san phém co
thé duoc hoan thién thém thong qua, vi du, phan tng alkyl hoa, axyl hoa, halogen hoa,
thity phan, oxy héa, khtr, amit hoa, sulfon hoa, alkyn hoa, phan tng ghép ngang dugc
xtc tac bdi kim loai chuyén tiép, va phan ing tuong tu d8 tao ra san phdm cubi mong
muén. Hon nita, chit trung gian hodc san phim cudi bat ky ma chua hdn hop céc chit
ddng phan lap thé c6 thé tuy y dugc tinh sach bang sédc ky cot bt d6i xang (vi du, sic
ky 16ng siéu t6i han) hodc bing cach tao dan xuat voi chét phan tng tinh khiét vé mit
quang hoc nhu dugc md ta ¢ trén dé tao ra chit dong phan 1ap thé mong muén.
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Hop chét c6 cong thuc 1, bao gdm céc hop chéit duoc goi tén & trén, va phuc
chét, mudi, solvat va hydrat dugc dung ctia chung, can dugc danh gia cac tinh chét sinh
dugc hoc, nhu tinh tan va tinh 4n dinh dung dich d6i voi pH, tinh thAm, va tuong tu, dé
lua chon dang lidu va dudng dung thich hop. Hop chat ma duoc du dinh st dung trong
linh vuc duoc ¢ thé duoc st dung dudi dang san phém két tinh hodc vo dinh hinh, va
¢6 thé thu dugce, vi du, dudi dang dém ran, bot, hodc mang mong bang cac phuong phap
nhu két tia, két tinh, sdy dong, sdy phun, sdy bay hoi, sdy bang vi s6ng, hodc sdy O tan

s0 voO tuyén.

Hop chét c6 cong thire 1 ¢6 thé duoc str dung mdt minh hodc két hop v6i nhau
hodc vdi mot hodc nhiéu hop chit dugc tinh khac so voi hop chét c6 cong thirc 1. Nhin
chung, mdt hodc nhiu trong sb cac hop chit nay duoc st dung dudi dang duge pham
(ché phém cdng thic) két hop vai mot hodc nhiéu ta duoc duge dung. Viée lua chon ta
dugc phu thudc vao cach dung, tac dung cua ta dugc dén tinh tan va do 4n dinh, va ban
chét ctia dang liéu, trong sd cac yéu td khac. Duge pham va phuong phép hitu ich aé
bao ché chiing c6 thé tim thdy, vi du, trong A. R. Gennaro (ed.), Remington: The Science

and Practice of Pharmacy (20th ed., 2000).

Hop chét c¢6 cong thite 1 ¢6 thé duoc stir dung qua dudong miéng. St dung qua
duong miéng co thé bao gbém viéc nudt ma trong trudong hop nay hop chét di vao dong
mau thong qua dudng da day rudt. Theo cach khac, hodc ngoai ra, sit dung qua duong
miéng co thé bao gbm dung qua niém mac (vi dy, dung qua ma, dudi ludi, trén ludi) sao

cho hop chat di vao dong mdu qua niém mac miéng.

Céc ché phdm cong thuc thich hop dé sir dung qua dudng miéng bao gdm hé
chét ran, ban rin va 16ng nhu vién nén; vién nang mém hodc ciing chia da hat hodc cac
hat nano, chét 16ng, ho#c bot; vién ngdm ma co thé duoc dién dé‘ly chét 16ng; vién nhai;
gel; dang lidu phén tan nhanh; mang mong; nodn; dung dich phun; va miéng ddn ma
hodc dinh niém mac. Ché phém cong thuc dang long bao gém hén dich, dung dich, sird
va cdn ngot. Céc ché pham cong thirc nay c6 thé duoc st dung lam chit don trong vién
nang mém hogc cimg (dugc lam tu, vi dy, gelatin hodc hydroxypropylmetylxenluloza)
va thuong gdm chit mang (vi du, nudc, etanol, polyetylen glycol, propylen glycol,
metylxenluloza, hodc dau thich hop) va mot hodc nhidu chit nhil héa, chit tao huyén
phu hodc ca hai. Ché phim cong thirc dang long cling ¢0 thé duoc diéu ché bang cach

hoan nguyén chét rén (vi dy, tir g6i nho).
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Hop chat c6 cong thic 1 cling ¢6 thé duogc str dung & dang lidu tan nhanh, phan
rd nhanh nhu céc dang lidu dugc md ta trong Liang and Chen, Expert Opinion in

Therapeutic Patents (2001) 11(6):981-986.

D6i v6i dang lidu 12 vién nén, thry vao lidu dimg, thanh phan dugc tinh (API) c6
thé chira tir khoang 1% khéi lwong dén khoang 80% khdi lugng dang liéu hoge cu thé
hon Ia tir khoang 5% khéi luong dén khoang 60% khdi luong dang lieu. Ngoai API, vién
nén c6 thé bao gdm mot hodc nhidu chét gay 14, chét gin két, chét pha loang, chét hoat
dong bé miit, chét truot, chét 1am tron, chét chéng oxy hoa, chit tao mau, chét tao huong
vi, chét bao quan, va chét gidu vi. Vi du vé& chit gay rd bao gOm natri tinh bot glycolat,
natri carboxymetyl xenluloza, canxi carboxymetyl xenluloza, croscarmeloza natri,
crospovidon, polyvinylpyrolidon, —metyl xenluloza, xenluloza vi tinh thé,
hydroxypropylxenluloza dugc thé Ci.s alkyl, tinh bot, tinh bot hd hoa so bd, va natri
alginat. Nhin chung, chét gay ra s& gbm tir khoéng 1% khéi luong dén khoang 25% khéi
luong hodc tir khoang 5% khéi lugng dén khoang 20% khéi luong dang liéu.

Chét gén két nhin chung duoc sir dung @8 dem lai chit lwong két dinh v6i ché
phim vién nén. Chét gin két thich hop bao gbm xenluloza vi tinh thé, gelatin, dudng,
polyetylen glycol, gdm tu nhi€n va tdng hop, polyvinylpyrolidon, tinh bot hd hoéa so bo,
hydroxypropylxenluloza va hydroxypropylmetylxenluloza. Vién nén cling c6 thé chira
chét pha lodng, nhu lactoza (monohydrat, monohydrat sdy phun, khan), manitol, xylitol,
dextroza, sucroza, sorbitol, xenluloza vi tinh thé, tinh bdt va canxi phosphat dihydrat

dibazo.

Vién nén ciing ¢6 thé bao gbm hoat chit bé mat, nhu natri lauryl sulfat va
polysorbat 80, va chét truot nhu silic dioxit va bot tale. Khi c6 mat, hoat chét bé mit 6
thé c6 lugng tir khoang 0,2% khéi lugng dén khodng 5% khdi lwong vién nén, va chét

truot c6 thé ¢6 luong tix khoang 0,2% khdi lwgng dén khoang 1% khéi luong vién nén.

Vién nén cling cé thé chtra chat lam tron nhu magié stearat, canxi stearat, kém
stearat, natri stearyl fumarat, va hdn hop ctia magié stearat voi natri lauryl sulfat. Chit
]am tron c6 thé c¢6 luong tir khoang 0,25% khdi luong dén khoang 10% khéi lugng hodc
tir khoang 0,5% khi lugng dén khoang 3% khdi lugng vién nén.

Hon hop vién nén co thé duoc nén truc tiép hodc bang cach nén truc lan dé tao
thanh vién nén. H3n hop vién nén hodc cac phan cta hon hop ¢6 thé, theo cach khac,
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duoc tao hat uét, kho hodc nong chay, két dong nong chay, hodc ép dun trudce khi tao
vién nén. Néu mudn, trude khi tron, mot hodc nhiéu trong s6 cac thanh phﬁn c6 thé dugc
dinh c& bang cach sang hodc nghién ho#c cé hai. Dang lidu cudi c6 thé chira mot hodc
nhiéu 16p va co thé duoc bao, khong duge bao, hodc duge boc. Vién nén lay vi du c6
thé chira 1én dén khoang 80% khéi lugng API tir khoang 10% khéi lwong dén khoang
90% khéi lugng chit gan két, tir khoang 0% khdi luong dén khoang 85% khéi luong
chét pha lodng, tr khoang 2% khéi luong dén khoang 10% khéi luong chét gay rd, va
tir khoang 0,25% khéi lugng dén khoang 10% khdi lwong chat lam tron. Dé 15 hon vé
viéc tron, tao hat, nghién, sang, tao vién nén, bao, cling nhu mo ta vé k¥ thuat dé bao
ché san pham thudc, xem A. R. Gennaro (ed.), Remington: The Science and Practice of
Pharmacy (20th ed., 2000); H. A. Lieberman et al. (ed.), Pharmaceutical dosages.
Tablets, Vol. 1-3 (2d ed., 1990); va D.K.Parikh & C.K. Parikh, Handbook of
Pharmaceutical Granulation Technology, Vol. 81 (1997).

Mang méng diing dugc qua miéng cho nguoi hodc su dung trong thi y 1a dang
liéu mang méng, déo, tan duoc trong nudce hodc truong trong nuéc ma c6 thé tan nhanh
hozc dinh niém mac. Ngoai API, mang thong thudng bao gbém mot hodc nhiéu polyme
tao mang, chét gén két, dung moi, chét gitt Am, chét déo, chét 1am 6n dinh hodc chit nhii
hoa, chét bién dbi do nhét, va dung méi. Cac thanh phin mang khac ¢6 thé bao gdm chat
chéng oxy hoa, chét tao mau, chét tao huong vi va chét ting cuong huong vi, chit bao
quén, cht kich thich nudc bot, chat 1am mat, ddng dung mdi (bao gbm dau), chat lam
mém, chét tao khéi, chét chéng tao bot, chit hoat dong bé mit, va chét giéu vi. Mot sb

thanh phan cua ché phim cong thirc c6 thé thuc hién nhiéu hon mdt chirc nang.

Ngoai cac yéu cAu vé 1idu dung, lugng API trong mang co thé tuy thudc vao
tinh tan ctia nd. Néu tan duoc trong nude, API thudng s€ gbm tir khoang 1% khéi lugng
dén khoang 80% khéi lugng thanh phan khong dung moi (chat tan) trong mang hodc tir
khoang 20% khdi lwong dén khodng 50% khéi luong chat tan trong mang. API it tan
hon c6 thé ¢6 t¥ 1¢ 16n hon trong ché phdm, thuong 1én dén khoang 88% khéi lugng

thanh phan khong dung méi trong mang.

Polyme tao mang co thé duoc chon tr polysacarit tu nhién, protein, hodc keo
hydro tbng hop va thudng chua tir khoang 0,01% khéi luong dén khoang 99% khéi
luong hodc tir khoang 30% khéi lwong dén khoang 80% khdi luong clia mang.
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Dang lidu mang méng thudng duge bao ché bang cach sdy bay hoi mang mong
chtra nudc duge bao 1én trén gid do hodc gidy 16t boc duge, ma cé thé duogc tién hanh
trong 10 sdy hoc ham (vi du, trong thiét bi phﬁ-séy két hop), trong thiét bi dong lanh,

ho#c 16 chan khong.

Ché pham rn hitu ich dé st dung qua duong miéng co thé bao gom céc ché
pham giai phong tirc thi va céc ché phdm giai phong bién d8i. Ché phim giai phong bién
dbi bao gém giai phong tri hodn, duy tri, theo nhip, cO kiém soat, nham muc tiéu, va
dugc lap trinh. Déi v6i mo ta chung vé ché phadm gidi phong bién d6i thich hop, xem
patent My sb 6,106,864. Chi tiét vé& céc k thudt giai phong hitu ich, nhw sy phan tan
ning luong cao va céac hat thAm thau va duoc bao, xem Verma et al., Pharmaceutical

Technology On-line (2001) 25(2):1-14.

Hop chét c6 cong thirc 1 cling ¢6 thé dugc dua truc tiép vao dong mau, co, hodc
co quan bén trong ciia dbi twong. Cac k¥ thuét thich hop @ dung ngoai duong tiéu hoa
bao gdm ding trong tinh mach, trong dong mach, trong mang bung, ndi tuy mac, trong
ndo thét, trong niéu dao, trong xuong Gc, trong so, trong co, trong bao hoat dich, va dudi
da. Céc thiét bi thich hop d& ding ngoai dudng tiéu héa bao gdm thiét bi tiém kim tiém,

bao gdm thiét bi tiém vi kim, thiét bi tiém khong kim, va thiét bi truyén.

Ché phim ngoai duong tiéu hoa thuong 1a dung dich chira nudc ma co thé chtra
ta dugc nhu mudbi, hydrat cacbon va chit dém (vi du, pH tir khoang 3 dén khoang 9).
Tuy nhién, v6i mot s6 ung dung, hop chét c6 cong thire 1 ¢o thé duoc bao ché thich hop
duéi dang dung dich khong chira nude vo trung hodc dudi dang duoc sdy kho dé duoc
st dung két hop véi chét dan thich hop nhu nudc vo trung, khong chira pyrogen. Ché
phém ding ngoai dudng tiéu héa & diéu kién vo tring (vi du, bing cach lam dong lanh)

¢6 thé dugc thuc hién dé dang st dung k¥ thuat dugc tiéu chuan.

Tinh tan cta hop chét duge st dung trong ché pham chua dung dich ngoai
duong tiéu héa c6 thé dugc tang 1én bang céc k¥ thudt bao ché thich hop, nhu két hop
céc chét tang cuong tinh tan. Cac ché phdm cong thire dé dung ngoai duong tiéu hoa co
thé dwoc bao ché dé giai phong tire thi hode giai phong bién d6i. Ché pham giai phong
bién dbi bao gdm gidi phong tri hodn, duy tri, theo nhip, co kiém soat, nhim muc tiéu,
va duogc 14p trinh. Do d6, hop chéit c6 cong thic 1 ¢6 thé duogc bao ché dudi dang hon

dich, chét rén, chét ban ran, hodc chét 1ong luu bién dé dung dudi dang chét céy tao ra
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su giai phong bién dbi cta hoat chét. Vi du vé céc ché phdm nhu vy bao gdm stent
duoc bao thude va chit ban rn va hdn dich chuta vi ciu axit poly(DL-lactic-coglycolic)

(PGLA) dugc tai thude.

Hop chét c6 cong thitc 1 cling ¢6 thé duoc st dung cho da hodc niém mac qua
duong khu tra, trong da, hodc qua da. Cac ché phdm thong thuong cho myc dich nay
bao g@)m gel, hydrogel, kem long, dung dich, kem, thudc md, bot réc, 16p phu, bot, mang
mong, miéng dan da, vién nhén, chét céy, bot bién, x0, bing cubn va vi nhil tvong.
Liposom cling ¢6 thé duoc str dung. Céc chit mang thong thuong c6 thé bao gdm ruou,
nuée, dau khoang, dAu mo léng, dau mo tring, glyxerin, polyetylen glycol va propylen
glycol. Céc ché phim khu trt ciing ¢6 thé bao gdm chat tang thAm. Xem, vi du, Finnin

and Morgan, J. Pharm. Sci. 88(10):955-958 (1999).

Céc céach st dung khu tri khac bao gbm chuyén bang xung dién, di¢n chuyén
ion, siéu am tri ligu, chuyén bang siéu 4m va tiém vi kim hodc khong kim (vi du
Powderject™ va Bioject™). Ché phdm dung khu trti c6 thé duoc bao ché dé giai phong

tirc thi hodc bién d6i nhu duge mo ta ¢ trén.

Hop chét c6 cong thue 1 cling c6 thé duoc st dung trong miii hodc bang cach
x0ng, thudng & dang bot khd, phun sol khi, hodc thude nhoé mili. May xdng co thé duoc
sir dung dé sir dung bot khd, chira chi API, hon hop bot cia APT va chét pha lodng, nhu
lactoza, hodc phan tir thanh phin tron bao gdm API va phospholipit, nhu
phosphatidylcholin. Dé st dung trong mili, bot c6 thé bao gé)m chét két dinh sinh hoc,
vi du, chitosan hodc xyclodextrin. Vat chtra dugc tao 4p, bom, thiét bi phun, thiét bi
nghién, hodc thiét bi xong, c6 thé duoc st dung dé tao ra ludng phun sol khi tir dung
dich hodc hdn dich chira API, m¢t hodc nhidu chit dé phan tan, hoa tan, hodc gidi phong
kéo dai API (vi du, EtOH c6 hodc khong c6 nudce), mot hodc nhiéu dung moi (vi du,
1,1,1,2-tetrafloetan hodc 1,1,1,2,3,3,3-heptaflopropan) dong vai tro 1am chét déy, va
chit hoat dong bé mit tiry ¥, nhu sorbitan trioleat, axit oleic, ho#c axit oligolactic. Thiét
bi nghién st dung ddng hoc hydro dign tir c6 thé duoc st dung dé tao ra swong min.

Trudce khi su dung trong ché phim bot khd hoac hén dich, san phim thude
thuong dugc tan nho dén kich thudc hat thich hop dé phan phdi bang dudng xong
(thudng 90% hat, tinh theo thé tich, ¢6 kich thudc 16n nhét 12 nho hon 5 micron). Diéu

nay co thé dat dugc bang phuong phap giam kich thude thich hop bat ky, nhu nghién
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béng tia xodn dc, nghién tia dém tang soi, xit Iy chat luu siéu t6i han, dong nhat hoa &

ap suat cao, hodc say phun.

Vién nang, vi va hop (duge lam tir, vi du, gelatin hodc hydroxypropylmetyl
xenluloza) dé dung trong thiét bi xong hodc may rhc c6 thé duge bao ché dé chira hdn
hop bdt gdm hoat chét, bot thich hop nhu lactoza hogc tinh bot, va chét cai bién tinh
niang nhu L-leuxin, manitol, hodc magi€ stearat. Lactoza c6 thé 14 khan ho#c dugc hydrat
hdéa mot lan. T4 duoc thich hgp khac bao gém dextran, glucoza, maltoza, sorbitol,

xylitol, fructoza, sucroza, va trehaloza.

Ché pham dung dich thich hop dé dung trong thiét bi nghién str dung dong hoc
hydro dién tu dé tao ra swong min c6 thé chua tir khoang 1 pg dén khoang 20 mg API
v6i mdi dao dong va lugng dao dong co thé thay dbi tir khoang 1 pL dén khoang 100
pL. Ché phdm thong thudng co thé chira mdt hodc nhiéu hop chit ¢6 cong thire 1,
propylen glycol, nuéc vo trung, EtOH, va NaCl. Dung moi thay thé, ma c6 thé dugc st
dung thay cho propylen glycol, bao gbm glyxerol va polyetylen glycol.

Céac ché phém dung dé x0ng, trong mii, hodc ca hai, ¢o thé duoc bao ché dé
gidi phong tire thi hodc giai phéng bién dbi bang cach sir dyng, vi dy, PGLA. Huong
liéu thich hgp, nhu menthol va levomenthol, hoac chét tao ngot, nhu sacarin hodc natri

sacarin, c6 thé dugc bd sung vao cac ché pham nham dung dé x0ng/trong mii.

Trong trudng hgp méay x6ng bt kho va sol khi, don vi lidu duoc xéc dinh bang
van phan phéi luong duoc do. Pon vi thuong dugc sép Xép dé st dung liéu do duoc
hodc “puff” chura tir khoang 10 pg dén khoang 1000 pg APL Liéu tong hang ngay s&
thuong nam trong khoang tir khoang 100 pg dén khoang 10 mg ma c6 thé duoc st dung

& lidu don hoic, thong thuong hon, dudi dang cac liéu chia nho trong ngay.

Hoat chét c6 thé duoc sir dung qua duong rudt hodc am dao, vi du, & dang thude
dan, vién dit, hodc dung cu thut. Bo ca cao 1a chét nén thudc dan truyén théng, nhung
cac phuong an khéc nhau co thé dugc str dung khi thich hop. Céc ché pham dung duong
rudt hoac am dao co thé duoc bao ché dé dugc gidi phong tire thi hodc giai phong bién

doi nhu duoc md ta & trén.

Hop chét c6 cong thuc 1 cling c6 thé duogc st dung truc tiép cho mit hodc tai,
thuong ¢ dang thube nho hdn dich hodc dung dich tén nho trong nudec mudi déng truong,

duoc diéu chinh pH, vo trung. Céc ché pham khéc thich hop dé sir dung qua mat va tai
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bao g@)m thubc ma, gel, chét céy phan huy sinh hoc duge (vi du bot bién gel hép thu
duoc, colagen), chét céy khong phén huy sinh hoc dugc (vi du silicon), vién nhén, kinh
ap trong, va hat hodc hé tui, nhu niosom hodc liposom. Ché pham c6 thé bao gdm mot
hodc nhiéu polyme va chét bao quan, nhu benzalkoni clorua. Polyme thong thuong bao
gbm axit polyacrylic dugc lién két ngang, ruou polyvinyl, axit hyaluronic, polyme
xenluloza (vi du, hydroxypropylmetylxenluloza, hydroxyetyl xenluloza, metyl
xenluloza), va polyme heteropolysacarit (vi du, gdbm gelan). Cac ché phim nay ciing ¢6
thé duoc phan phdi bang dién chuyén ion. C4c ché phdm dé dung qua mét hodc tai co

thé dugc bao ché dé giai phong tirc thi hodc giai phong bién d6i nhu dugc mo ta & trén.

P4 cai thién tinh tan, tdc d6 hoa tan, kha ning gidu vi, tinh sinh kha dung, hodc
d6 én dinh, hop chét c6 cong thirc 1 c6 thé duge két hop voi thuc thé dai phan tir tan
duoc, bao gdm xyclodextrin va dAn xuét cia né va polyme chira polyetylen glycol. Vi
du, phuc chit API-xyclodextrin nhin chung la hitu ich véi hau hét cac dang lidu va dudng
dung. Ca phtrc chét thé vui va khong phai thé vui déu c6 thé duogc st dung. Céach khac
dé tao phurc truc tiép v6i API 1a ¢6 thé str dung xyclodextrin 1am chét phu gia phu tro,
tire 12 dudi dang chit mang, chét pha loang, hogc chét hoa tan. Alpha-, beta- va gamma-
xyclodextrin thuong duge sir dung cho cac muc dich nay. Xem, vi du, WO 91/11172,
WO 94/02518, va WO 98/55148.

Nhu duoe luu ¥ & trén, mot hodc nhidu hop chit ¢6 cong thirc 1, bao gdm hop
chét dugc goi tén cu thé & trén, va phirc chét, mudi, solvat va hydrat dugc tinh cuia chiing,
¢6 thé duoc két hop véi nhau hodic véi mot hode nhiéu chat duge tinh khac dé diéu tri
c4c bénh, tinh trang bénh va 161 loan khac nhau. Trong céc truong hop nhu vay, hoat
chét c6 thé duoc két hop & dang liéu don nhu duwge md ta & trén hodc co thé duoc tao ra
& dang kit thich hop dé st dung dong thdi cac ché pham. Kit ¢dm (1) hai hodc nhiéu
hon hai dugce phim khac nhau, it nhét mot trong s ching chira hop chét c6 cong thire 1;
va (2) thiét bi d& luu riéng biét hai duoc phdm, nhu chai chia nhé hogc tai nhom chia
nhé. Vi du vé kit 1 goi dang vi quen thudc dugc st dung cho viéc bao gdi vién nén hodc
vién nang. Kit nay la thich hop dé st dung céc loai dang liéu khac nhau (vi du, qua
miéng va ngoai duong tiéu hoa) hoac dé str dung cac duge pham khac nhau & cac khoang
dung lidu riéng ré, hodc dé chudn d6 cac dugce pham khéc nhau dya vao nhau. Dé gitip
bénh nhan tun thu, kit thuong bao gdm céc huéng dan st dung va co thé duoc cung
cép vat ho tro nho.
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Pé dung cho bénh nhan 1a nguoi, lidu tong hang ngay cua hop chét duoc yéu
cAu bao ho va dugc boc 1§ thuong ndm trong khoang tir khoang 0,1 mg dén khoang
3000 mg tuy vao duong dung. Vi du, viéc sit dung qua dudng miéng co thé cén liu tong
hang ngay tu khoang 1 mg dén khoang 3000 mg, trong khi lidu trong tinh mach c6 thé
chi cén lidu tdng hang ngay tir khoang 0,1 mg dén khoang 300 mg. Liéu tong hang ngay
¢6 thé duogc st dung thanh lidu don hoic cac lidu chia nhé va, theo huéng dan cia bac
si, c6 thé nim ngoai khoang thong thuong duoc dua ra & trén. Mic du céc liéu nay 1a
dua trén dbi twong ngudi trung binh 6 khdi luong tir khoang 60 kg dén khoang 70 kg,
béc si s& ¢6 thé quyét dinh liéu thich hop cho bénh nhan (vi dy, tré so sinh) c6 khéi

lugng ndm ngoai khoang can ndng nay.

Nhu duge luu ¥ & trén, hop chét c6 cong thire 1 ¢6 thé duge sir dung dé diéu tri
bénh, r6i loan hodc tinh trang bénh dugc chi dinh dung su hoat héa GPR139. Cac bénh,
16i loan hodc tinh trang bénh nay nhin chung lién quan dén trang thai khong khée manh
hodc khac thuong 6 dbi tugng ma sy hoat héa GPR139 tao ra loi ich tri li€u cho cac
bénh, rdi loan hoic tinh trang bénh dé. Cu thé hon, hop chit co cong thuc 1 ¢ thé duoc
st dung dé diéu tri bénh, r6i loan hodc tinh trang bénh CNS, bao g@)m bénh tam than
phén li€t, ri loan phé tu ky, rdi loan gidc ngu, bénh trAm cam, roi loan ludng cuc, suy
giam nhan thuec, r6i loan ting dong giam chu y, ri loan cang thang sau chin thuong, rbi
loan str dung chét, lam dung chét, nghién thudc, rdi loan in udng (bao gbm rdi loan tAm

than), roi loan &m anh cudng che, rdi loan lo 4u, dong kinh, dau va dau co xo héa.

Ngoai ra, hop chit c6 cong thic 1 ¢o6 thé dugc st dung dé diéu tri bénh
Alzheimer, va cac dang khac ctia ching mét trf (tic 13, r6i loan nhan thuc than kinh thé
ning hodc nhe) lién quan dén mot hodc nhidu tinh trang bénh y hoc, bao gbm thodi hoa
thuy tran-thai duong, bénh thé Lewy, bénh mach mau, tdn thuong ndo do sang chén, str
dung chét hoic thudc, nhiém HIV, bénh prion, bénh Parkinson, va bénh Huntington.
Hop chét c¢6 cong thuc 1 cling ¢ thé duoc st dung dé diéu tri r61 loan nhan thirc than
kinh thé ning hogc nhe lién quan dén bénh trdm cam, bénh tam than phan liét, roi loan

ludng cuc, va tu ky.

Cac hop chét duoc yéu ciu bao hd va boc 1o ¢o thé duoc két hop voi mot hodc
nhiéu hop chat duoc tinh hodc cac liéu phap khac dé diéu tri mot hodc nhiéu r6i loan,
bénh hodc tinh trang ma GPR139 dugc chi dinh. Su két hop nhu vy c6 thé mang lai

nhitng l¢i ich diéu tri dang ké, bao gém it tac dung phu hon, cai thién kha nang diéu tri
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cho céc quén thé bénh nhan it duge phuc vu hodc hoat tinh hi€p ddng. Vi du, cac hop
chit c6 Cong thic 1, bao g6m cac hop chit duoc goi tén cu thé & trén, va céc phuec,
mudi, solvat va hydrat dugc dung cta chung, c6 thé dugc st dung dong thoi, tudn tu
hodc riéng biét Kkét hop voi mot hodc nhiéu hop chét hoac liéu phap dé diéu tri bénh
Alzheimer, bao gf”)m chét (rc ché beta-secretaza, chét uc ché gamma-secretaza, chét uc
ché HMG-CoA reductaza, thube chéng viém khong steroit (NSAID, chéng han nhu
apazon, aspirin, celecoxib, diclofenac (c6 va khong co misoprostol), diflunisal, etodolac,
fenoprofen, flurbiprofen, ibuprofen, indomethacin, ketoprofen, natri meclofenamat, axit
mefenamic, meloxicam, nabumeton, naproxen, oxaprozin, phenylbutazon, piroxicam,
cholin va magie salixylat, salsalat va sulindac), vitamin E va cac khang thé khang
amyloit. Vidu cu thé vé cac hop chét dugc st dung dé diéu tri bénh Alzheimer bao gém
donepezil, rivastigmin, memantin va galantamin.

Ngoai cac thube dugc st dung dé cai thién nhén thue, hop chét c6 Cong thire 1
c6 thé duoc két hop voéi thudc an than, thube ngu, thube giai lo au, thube chéng loan
than, thudc an than va cac loai thubc khéac. Vi du, hop chét c6 Cong thuc 1 co thé duoc
két hop vai mot hodc nhidu chit @ didu tri trim cam (thuéc chdng trAm cam) va/hodc
tam than phan liét (thubc chéng loan than khong didn hinh hodc dién hinh) bao gdm
amitriptylin, amoxapin, aripiprazol, asenapin, bupropion, clordiazepoxit, citalopram,
clorpromazin, clozapin, desipramin, desvenlafaxin, doxepin, duloxetin, escitalopram,
fluoxetin, fluoxetin, fluphenazin, haloperidol, iloperidon, imipramin, isocarboxazid,
lamotrigin, levomilnacipran, lurasidon, mirtazapin, nefazodon, nortriptylin, olanzapin,
paliperidon, paroxetin, perphenazin, phenelzin, protriptylin, quetiapin, risperidon,
selegilin, sertralin, tranylcypromin, trazodon, trimipramin, venlafaxin, vilazodon, va
vortioxetin, va ziprasidon.

Tuong tu nhu vy, cdc hop chit c6 Cong thuc 1 ¢6 thé duoc két hop v6i mot
hodc nhiéu chat d& didu tri lo Au (thude giai lo 4u) bao gbm benzodiazepin (alprazolam,
clordiazepoxit, clobazepam, clonazepam, clorazepat, diazepam, estazolam, flurazepam,
lorazepam, midazolam, oxazepam, prazepam, quazepan, temazepam va triazolam), chét
khéang histamin (hydroxyzin), chit khong phai benzodiazepin (eszopiclon, zaleplon,
zolpidem va zopiclon) va buspiron.

Céachop chit c6 Cong thue 1 cling ¢6 thé dugc két hop voi mot hodc nhidu chit

dé diéu tri chig dong kinh (thube chbng dong kinh hodc thudc chdng co giat) bao gbm
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axetazolamit, carbamazepin, clobazam, clonazepam, eslicarbazepin axetat, etosuximit,
gabapentin, lacosamit, lamotrigin, levetiracetam, nitrazepam, oxcarbazepin,
perampanel, piracetam, phenobarbital, phenytoin, pregabalin, primidon, retigabin,
rufinamit, natri valproat, stiripentol, tiagabin, topiramat, vigabatrin va zonisamit.

Céc hop chét c6 Cong thirc 1 c6 thé dugc két hop voi mot hodc nhidu chat dé
diéu tri rdi loan van dong, bao gém ca bénh Parkinson. Cac hgp chét nay bao g6m
levodopa; chit trc ché DOPA decarboxylaza nhu carbidopa, benserazit, metyldopa, -
diflometyl-DOPA, va 3'4',5,7-tetrahydroxy-8-metoxyisoflavon; chét chu van dopamin,
nhu apomorphin hydroclorua, bromocriptin, rotigotin, pramipexol, va ropinirol; chét
khang su sinh cholin, nhu trihexyphenidyl va benztropin mesylat; chét trc ché monoamin
oxidaza chon loc B ( MAO-B), nhu selegilin va rasagilin; chit d6i khang thu thé A2A,
nhu istradefyllin va preladenant; va cac chit e ché catechol O-metyl transferaza
(COMT), nhu entacapon va tolcapon.

HOAT TINH SINH HOC

C6 thé xac dinh hoat tinh ctia cic hgp chit c6 Cong thirc 1 bang nhiéu phuong
phéap khac nhau, bao gdm ca phwong phap in vitro va in vivo.
Lién két canh tranh GPR139

Thir nghiém dwa vao mang nay do kha néng lién két canh tranh v6i GPR139
ciia céc hop chét trong mang TREX™-CHO dugc chuyén nhiém 6n dinh. D chuin bi
mang, c4c té bao T-REx™-CHO (Thermo Fisher Scientific®) duoc biéu hién 6n dinh
v6i thu thd GPR139 ctia ngudi, c6 sy bidu hién duge kiém soét boi yéu t& cam tmg
tetraxyclin. Céc té bao duoc nudi cdy trong moi trudong chira hdn hop dinh dudng F-
12K-bién dbi cua Kaighn, 10% FBS khong chua tetraxyclin, Blasticidin S HCI (10
ug/mL) va Hygromyxin B (200 pg/ mL). Sy bicu hién ctia thu thé GPR139 dugc cam
g trong 18 gidr v6i 2 pg/mL doxyxyclin (Sigma D9891) trong moi trudng tang truong.
Sau khi b sung doxyxyclin, té bao duogc thu hoach trong PBS va tao vién bang cach ly
tAm trong 5 phut ¢ 200 x G. Chét 1éng dugc hit ra va cac té bao duoc tao huyén phu lai
trong dung dich d&m ly giai lanh bang (20 mM HEPES/5 mM EDTA pH 7,4/ 1x chét e
ché proteaza Roche®). Céc mAiu dugc lac xody cho dén khi ddng nhat va sau d6 dugc
dat trén bang va dong nhét bang cach st dung bd ddng nhat Dounce ¢ mirc 50% cong
suét (3 chu ky, 10 bude mdi chu ky). Dich phan giai té bao duogc ly thm ¢ 4°C trong 10
phut trong may ly tim Sorvall® dét trén ban ¢ 2000 x G. Phin ndi bé mat dugc thu hoi
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va ly tAm trong may ly tdm si€u tdc Sorvall® & 35.000 vong/phut trong 30 phut & 4°C.
Phin ndi bé mit duoc loai bo va phin vién con lai duge tao huyén phu lai trong dung
dich dém Iy giai (20 mM HEPES/0,1 mM EGTA/chét (ic ché proteaza Roche®). Nong
dd protein mang dugc xac dinh bang cach st dung bd dinh lrong BCA Thermo Fisher®
va duoc chia phin vao céc vi dng. Cac 6ng duge dong lanh nhanh trong nito' 1ong va
dugc bao quan & -80°C. Trudc khi st dung, mang duoc léy ra khéi kho lanh, rd dong
dén nhiét do phong, lic xoay cho dén khi ddng nhét va dugc pha lodng trong dém thir
nghiém (20 mM HEPES pH 7.3, 5 mM MgClp, 1 mM CaCl, 1 x chét Grc ché proteaza
Thermo Scientific® Halt™ (78429)).

Tht nghiém dugc chay trong cac dia 96 giéng, polypropylen, day chit V
(Greiner Bio-One® 651201). Hop chét thir nghiém trong DMSO dugc thém vao cac
giéng ctia mdi dia (dudng cong déap ung lidu 11 diém, ndng do tbi da 30 pM, pha lodng
lién tiép 3 1An). Luong cb dinh ctia phdi tir duge danh déu bang triti, (5)-2-(2,3-dimetyl-
7-0x0thieno[2,3-a’]pyridazin—6(7H)-y1)-N—(1-(4—metoxyphenyl-2-t)propan-Z-
yl)axetamit (Quotient Bioresearch) trong dém thir nghiém (ndng 6 thit nghiém 6,5 nM)
duoc thém vao mdi giéng ctia dia thtr nghiém, ma sau d6 duoc khudy trén may lic dia
trong 30 gidy. Tiép theo, lugng mang c¢b dinh trong dém thir nghiém (2 pg mang) dugc
thém vao mdi giéng ctia dia thir nghiém, sau d6 dugc quay trong 30 gidy O tde dd 300
vong/phtit trong may ly tdm Eppendorf dé ban, va sau d6 4 & nhiét dd phong trong 20
phut. St dung mdy thu hoach Tomtec, hdn hop trong dia thir nghiém dugc chuyén sang
Filtermat A (PerkinElmer® No,1450-421) ma trude khi st dung dugc ngam trudc trong
0,5% PEI (Sigma P3143) trong 3 gio va sdy kho & nhiét d0 phong qua dém. Sau khi
chuyén, Filtermat dugc rita 5 14n bing dém rira lanh (20 mM HEPES pH 7.3, 100 mM
NaCl). Filtermat dugc lam kho bang 10 vi séng va dugc dat trong tui dung mau
(PerkinElmer® sé 1450-432) clng v6i tim nhap nhay (PerkinElmer® s6 1450-411).
TAm nhip nhay dugc nung chay vao Filtermat bang cach st dung khdi nhiét duoc dat &
65°C, dugc dit trong hop MicroBeta® va doc bang bd dém anh séng nhép nhay
MicroBeta®. Cac duong cong lién két dugc tao bang phuong trinh logitic bén tham s6
st dung GraphPad Prism® 6 va hing sb trc ché Ki dugc bao céao 1a pKi.Do sy hoat hoa
GPR139 thong qua tin hi¢u canxi

Thtr nghiém dya vao té bao nay do kha ning hoat hoa GPR139 cua cac hop
chit trong céc té bao T-REX™-CHO duge chuyén nhiém on dinh. Té bao T-REx™-
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CHO (Thermo Fisher Scientific®) dugc biéu hién bn dinh voi thu thé GPR139 cua
ngudi, ma sy bidu hién cia chiing dwoc kiem soét boi yéu tb cam ting tetraxyclin. Céc
té bao dugc nudi cdy trong mdi trudng c6 chira hdn hgp dinh dudng F-12K-bién dbi ctia
Kaighn, TripleLE™ Express (1x)-do phenol, nudc mudi dugc dém phosphat cla
Dulbecco (1x), 10% FBS khong chira tetraxyclin, Blasticidin S HC1 (10 pg/mL) va
Hygromyxin B (200 pg/mL). Cac té bao dugc dua vao cac giéng cia dia day trong sudt
mau den 384 giéng (Costar®) & 10.000 té bao/giéng. Biéu hién cua thu thé GPR139
dugc cam ung véi 2 pg/mL doxyxyclin (Sigma D9891). Dia duoc dé yén & nhiét do
phong trong 10-30 phut va sau d6 duge 1 6 37°C va 5% COx trong 17 gio trudce khi lam
thir nghiém.

MObi truong nudi cly dugc 14y ra khoi té bao va 45 plL 1x thudc nhudm canxi
(2,5 mM) dugc thém vao mdi giéng vau & 37°C va 5% CO; trong 40 phut. Dia duge lay
ra khoi ti nudi va dé yén & RT trong 20 phut ma khong can day dia truge khi do tin hi¢u
truyén canxi. Thubc nhudm canxi dugc chudn bi b%lng cach thém 10 mL dém thir nghiém
(Dung dich mudi can bing Hank (1x), 1 mM HEPES ¢ pH 7.4) vao mot lo thudc nhudm
canxi (BO thir nghiém Calcium 5 FLIPR®, Molecular Devices) ¢ nhiét do phong, lac
x04y hdn hop cho dén khi ddng nhét va chuyén thudc nhudm vao binh thot ¢ 250 mL
st dung 10 mL dém thir nghiém dé rira lo. Thubc nhudm sau do dugc chuyén vao binh
n6n, duge db ddy dém thi nghiém dén vach 200 mL va thém 1 mL dung dich probenecid
500 nM (142,68 mg/mL trong NaOH 1M chira nudce).

Céc hop chat vi du dugce tao huyén phu trong DMSO dugc nhan tir qua trinh
quan ly hop chét trong cac dia vi chuén d6 (0,25 pL/ giéng) va duoc pha loang trong dém
thit nghidm (25 pL). Sau khi @ dia té bao, cic hop chét Vi du dugc thém vao té bao (dap
ung lidu 11 diém, ndng do tb1 da 10 uM) bang cach su dung hé théng FLIPR® Tetra
(Molecular Devices) va huynh quang duoc do lién tuc trong 1 phut. Cac duong cong
ECso duoc tao ra bang phuong trinh logitic bdn tham sb st dung GraphPad Prism® 6 va
su hoat hoa GPR139 cho mdi hop chat vi du duge bdo céo 1a pECso.

Vi du thye hién sang ché

Céc vi du duéi ddy duoc nhim dé minh hoa va khong lam gidi han va la cdc
phuong an dai dign cua phan boc 10 sang ché.

Phd 'H cong huéng tir hat nhan (NMR) thu dwoc v6i nhidu trong sb cac hop

chét trong cac vi du sau ddy. Céc dich chuyén héa hoc déc trung (8) dugc dua ra theo
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don vi phan triéu phia bén trai (downfield) tir tetrametylsilan st dung céc chit viét tat
thong thudng dé chi dinh céc pic chinh, bao gdm s (pic don), d (pic d6i), t (pic ba), q
(pic bén), m (da pic), va br (rong). Cac chir viét tat sau duoc st dung cho cac dung mdi
théng thuong: CDCl; (deuterocloroform), DMSO-ds (deuterodimetylsulfoxit), CD;0D
(deuterometanol), CD3CN (deuteroaxetonitril), va THF-ds (deuterotetrahydrofuran).
Phé khéi luong (m/z dbi véi [M+H]) duoc ghi lai sit dung pho khéi lugng ion héa phun
dién tir (ESI-MS) hodc ion hoa hoa hoc ap sudt khi quyén (APCI-MS).

Khi dugc chi dinh, cac ché pham chét trung gian va hop chét vi du duoc tinh
sach bing HPLC. Céc bang 1 dén 4 liét ké thiét bi, vat liu, va didu kién cho mot vai

trong sb cac phuong phap tach HPLC.

Bang 1: Phuong phap HPLC A

Bom Shimadzu LC-8A hodc LC-20AP

UV/Vis Shimadzu SPD-20A

Phan mém LCSolution

Cot Phenomenex Gemini® C18, 5 um, ID 30 mm x 150 mm
Pha dong ACN (0,035% TFA) trong nuéce (0,05% TFA)

Gradien 10% dén 100% ACN (trir khi dugc quy dinh khéc)

Bang 2: Phuong phap HPLC B

Bom

Shimadzu LC-8A hoac LC-20AP

UV/Vis

Shimadzu SPD-20A

Phian mém

LCSolution

Cot Phenomenex Gemini® C18, 5 um, ID 30 mm x 150 mm

Pha dong Nu6c/ACN (10 mM NH4HCO; trong 20/80 nudc/ACN, pH 9,5-10)
trong nuée (10 mM NH4sHCO3, pH 9,5-10)

Gradien 10% dén 100% ACN (trir khi dugc quy dinh khac)

Bang 3: Phuong phap HPLC C
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Bom

Gilson 322

UV/Vis

Gilson 156 UV

Phan mém

Trilution 2.1

Cot Phenomenex Gemini® Sum, ID 25 mm x 150 mm
Pha dong nuée (0,05% amoniac hydroxit v/v)/ACN
Gradien 30% dén 60% ACN, 10 phut (trtr khi dugc quy dinh khac)

Bang 4: Phuong phap HPLC D

Bom

Gilson 322

UV/Vis

Gilson 156 UV

Phian mém

Trilution 2.1

Cot Phenomenex Gemini® 10um, ID 25 mm x 150 mm
Pha dong Nuée (0,05% HCI)/ACN
Gradien 10% dén 40% ACN, 10 phut (trr khi dugc quy dinh khac)

Ngoai HPLC, mot vai trong $& cac didu ché va vi du co thé st dung sac ky

nhanh hoic séc k¥ 16p méng didu ché (TLC). TLC diéu ché thuong duge tién hanh trén

cac dia silica gel 60 Fass. Cac didu ché va vi du c6 thé st dung SFC 8 tach céc chét

ddng phan d6i anh.

Sau khi tach bang sdc ky, dung mdi c6 thé dugc loai bo va san pham dugc sdy

kho trong thiét bi bay hoi ly tam (vi du, GeneVac™), thiét bi bay hoi quay, binh chan

khéng, v.v. Phan Gng trong moi truong khi tro (vi du, nito) hodc c6 tinh phan tng (vi

dy, Hy) thuong dugc tién hanh & ap suit bang khoang 1 atm (14,7 psi).

PIEU CHE 1: 1-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on
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BUGC 1: 4-clo-5-(1-metylhydrazinyl)pyridazin-3(2H)-on

0
Hwﬁ[m
N rTj,c:H3
NH,

B4 sung nho giot metylhydrazin (479 pL, 9,09 mmol) vao dung dich chua 4,5-
diclopyridazin-3(2H)-on (500 mg, 3,03 mmol) trong MeOH (12,1 mL). Hon hop phéan
ung dugc khuéy & RT trong 16 gid va sau d6 duge loc. Ba loc duoc rira bang EtOH dé

tao ra hop chat tiéu d& dudi dang chat rin mau vang nhat (443 mg, 84%).
BUGC 2: 4-clo-5-(1-metyl-2-metylenhydrazinyl)pyridazin-3(2H)-on

0

Hl\il | Cl
Nx N

N" SCHy

CHj

B& sung nhé giot formaldehyt (118 pl., 1,512 mmol) vao dung dich chira 4-clo-
5-(1-metylhydrazinyl)pyridazin-3(2H)-on (220 mg, 1,260 mmol) trong EtOH (6301
ul). Hon hop phéan tmg dugc gia nhiét hdi luu trong 2 gio va sau d6 duoc loc. Ba loc
duoc rira bang EtOH lanh @8 tao ra hop chit tiéu @& dudi dang chat ran mau vang nhat
(245 mg, 104%).

BUOC 3: 1-metyl-1,5-dihydro-4 H-pyrazolo[3 ,4-d]pyridazin-4-on

Dung dich chira 4-010-5-(1-metyl-2-metylenhydrazinyl)pyridazin—3(2H)-on (245
mg, 1,313 mmol) trong axeton (26,3 mL) duoc chiéu xa bang dén 120V trong 15 gio.
Hon hgp phan tng dugc co, duge hoa tan trong DCM va dugc tinh sach su dung hé
théng tinh sach ty dong ISCO®, giai hép véi gradien 0-100% EtOAc trong heptan. Cac
phén doan chira san phim dugc gom va dugce két hop, dugc cd trong thiét bi bay hoi
quay & 35°C, va dugc sdy kho trong chén khong dé tao ra hop chét tiéu dé dudi dang

chét rin mau tring (43 mg, 22%).

DPIEU CHE 2: 1,4-dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on
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BUGC 1: etyl (E)-3-(etoxymetylen)-2,4-dioxopentanoat

Os_CH
o 3

P NS O\/CH3

H,C™ O

O

B sung trietoxymetan (1,052 mL, 6,32 mmol) vao dung dich chura etyl 2,4-
dioxopentanoat (0,888 mL, 6,32 mmol) va axetic anhydrit (1,195 mL, 12,65 mmol). Hon
hop phan ng dugc gia nhiét ¢ 120°C trong 1 gid va sau d6 ¢ 140°C trong 1 gio. Hoén
hop phan tng dugc ¢o & ap sudt giam @8 tao ra hop chit tiéu dé& duéi dang dau mau nau

sdm, duoc st dung tryc tiép trong budc tiép theo.
BUGC 2: etyl 4-axetyl-1-metyl-1H-pyrazol-5-carboxylat

o)

|

\
N
N
o) CHj

B4 sung nhé giot metylhydrazin (0,333 mL, 6,32 mmol) vao dung dich chura etyl
(E)-3-(etoxymetylen)-2,4-dioxopentanoat (1,354 g, 6,32 mmol) trong ete (126 mL) &
0°C. Hon hop phan tng dugc sdy khd qua MgSOs, duoc loc va cd 8 tao ra hop chét
tiéu dé dudi dang diu mau nau cam, dugc st dung cho budc tiép theo ma khong can

tinh sach thém.
BUOC 3: 1,4—dimetyl-1,6-dihydro-7H—pyrazolo[3,4-d]pyridazin—7-on

B4 sung nho giot hydrazin hydrat (884 pL, 6,32 mmol) vao dung dich chira etyl
4-axetyl-1-metyl-1H-pyrazol-5-carboxylat (1240 mg, 6,32 mmol) trong etanol (13 mL).
Hon hop phan tng dugc gia nhigt hdi luu trong 2 gid va sau do dugc cd. Chét tho thu
duoc dugc hoa tan trong DCM va duge tinh sach st dung hé théng tinh sach tu dong
ISCO® (cdt NH) giai hép vdi gradien 0-100% EtOAc trong heptan. Cac phan doan chtra
san pham dugc gom va két hop, dugc co trong thiét bi bay hoi quay ¢ 35°C va dugc sdy

kho trong chén khong dé tao ra hop chét tiéu d& du6i dang chat rdn mau nau vang (25
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mg, 2,4%).

PIEU CHE 3: 3-xyclopropyl-1-isopropyl-1,5-dihydro-4 H-pyrazolo [3.,4-d]pyridazin-4-

on

BUGOC 1: etyl 4,4-dietoxy-3-oxobutanoat

O O
HgCAO/U\/U\’/O\/CHB
™

CHj,

B sung nhé giot hdn hop gdm etyl 2,2-dietoxyaxetat (24,75 g, 140,46 mmol, 25
mL) va EtOAc (13,74 g, 155,91 mmol, 15,26 mL) vao hdn hop gom NaH (7,87 g, 196,64
mmol, 60% trong dau khoang) trong THF (250 mL) ¢ 50°C trong mdi truong Na. Hon
hop phan ing duoc khudy & 70°C trong 4 gio va sau do ¢ 25°C trong 12 gio, dugc dung
bing HOAc chira nudce (15%, 150 mL) va duogc chiét bing EtOAc (100 mL x 2). Lép
hitu co két hop duge rira bing NaHCOs chira nuge (100 mL x 2) va nude mudi bién
(100 mL), duoc sdy khd qua Na;SOs khan va dugc loc. San pham loc dugc cd trong
chan khong dé tao ra hop chét tiéu dé& dudi dang ddu mau vang (36 g, tho) duge su dung

trong budc tiép theo ma khong cAn tinh sach thém.

BUGC 2: etyl (Z)—2-((dimetylamino)metylen)—4,4-dietoxy-3-oxobutanoat

CHj CHs

Hdn hop gdm etyl 4,4-dietoxy-3-oxo-butanoat (36 g, 164,95 mmol) va DMF-
DMA (23,59 g, 197,94 mmol, 26,21 mL) trong toluen (200 mL) duoc khuéy G 100°C
trong 12 gid. Hon hop phan Gmg dugc cd trong chan khong va dugc tinh sach bang sdc
ky cot (Si02) giai hép véi ete du mo/EtOAc (10:1 dén 0:1) dé tao ra hop chét tiéu dé
duéi dang ddu mau vang (31 g, 69%).
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BUGC 3: etyl 1-benzyl-5-(dietoxymetyl)-1 H-pyrazol-4-carboxylat

H4C

o)

0._0._-CHs
7 N
S :
H3C © =N /D

B sung BN (33,32 g, 329,28 mmol, 45,64 mL) vao dung dich chua
benzylhydrazin (23,55 g, 120,74 mmol, 2 HCI) trong EtOH (50 mL) & 25°C. Hon hop
dugc khudy trong 0,2 gid va sau d6 duge bd sung vao dung dich chua etyl (Z)-2-
((dimetylamino)metylen)-4,4-dietoxy-3-oxobutanoat (30,00 g, 109,76 mmol) trong
EtOH (150 mL) ¢ 0°C. Hon hop phan tng dugc khudy & 25°C trong 0,8 gio va sau do
duoc pha loang bing nudc (500 mL) va duge chiét bang EtOAc (250 mL x 3). Lép hiru
co két hop duge ria bang nudc mudi bién (800 mL x 2), dugc sdy kho trén NaxSO4
khan, dugc loc va ¢d trong chan khong. Phan con lai thu dugc duge tinh sach béng sic
ky cdt (SiO2) giai hip véi ete ddu mo/EtOAc (30:1 dén 10:1) d& tao ra hop chit tiéu dé
du6i dang dau mau vang (28 g, 77%).

BUGC 4: 1-benzyl-1 ,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on

Bb sung NoHs . H2O (14,88 g, 252,72 mmol, 14,45 mL, 85%) va HCI chtra nudce
(12 M, 702,00 pL) vao dung dich chira etyl 1-benzyl-5-(dietoxymetyl)-1H-pyrazol-4-
carboxylat (28 g, 84,24 mmol) trong HOAc (200 mL). Hén hop duogc khudy & 90°C
trong 12 gid va sau d6 dugc rot vao nuée da (400 mL) va duge loc. Ba loc duoc ria
bang nuée (200 mL) va dugce sdy kho trong chén khong dé tao ra hop chét tiéu dé dudi

dang chét rin mau tring (16,5 g, 87%).

BUGC 5: 1-benzyl-4-clo-1H-pyrazolo[3,4-d|pyridazin
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Dung dich chtra 1-benzyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on (13,00
g, 57,46 mmol) trong POCl; (204,50 g, 1,33 mol, 123,94 mL) dugc khuéy ¢ 100°C trong
2 gidr. Hon hop phan tng duoc cd trong chan khong, va phan con lai thu dugce dugce pha
lodng bing EtOAc (500 mL), duge rira bing NaHCO3 (400 mL) va nu6e mudi bién (500
mL), dugc sdy kho trén NaSO4 khan va dugc lgc. San pham loc dugc co trong chan
khong dé tao ra hop chét tidu dé dudi dang gdm mau vang (15 g, thd) duge str dung tiép

ma khong can tinh sach thém.

BUGC 6: 1-benzyl-4-metoxy-1H-pyrazolo[3,4-d]pyridazin

Hon hop gdm 1-benzyl-4-clo- 1 H-pyrazolo[3,4-d]pyridazin (14,00 g, 57,22
mmol) va NaOMe (9,27 g, 171,66 mmol) trong MeOH (200,00 mL) duoc khudy & 70°C
trong 0,5 gi® va sau d6 dugc pha lodng bang nudc (400 mL) va dugc chiét bang EtOAc
(200 mL x 2). Lép hitu co két hop duoc rira bang nudc mudi bién (400 mL), duoc sdy
kho trén NazSO4 khan, duoc loc va ¢d trong chan khong. Phin con lai thu duge dugc
tinh sach bing séc ky cot (SiO2) giai hip v6i ete dau mo/EtOAc (10/1 dén 0:1) dé tao ra
hop chit tiéu d& duéi dang chét rin mau vang (8 g, 58%).

BUGC 7: 4-metoxy-1H-pyrazolo[3,4-d]pyridazin

HaC-
0
’
Xy
N AN
H

Dung dich chua 1-benzyl-4-metoxy-1H—pyrazolo[3,4-d]p'yridazin (7,00 g, 29,14
mmol) trong H>SO4 (40,00 mL) duge khudy & 50°C trong 12 git va sau d6 dugc bd
sung tir tir vao NaHCOj3 chira nude (400 mL) va dugc chiét baing DCM/MeOH (10:1,
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500 mL x 8). Lép hitu co két hop duoc say kho trén Na;SOs khan, dugce loc va cd trong
chan khong dé tao ra hop chét tiéu d& dudi dang chit ran mau vang (3,10 g, 71%).

BUGC 8: 3-bromo-4-metoxy-1H-pyrazolo[3,4-d]pyridazin

Bb sung Bry (4,26 g, 26,64 mmol, 1,37 mL) vao hdn hop gém 4-metoxy-1H-
pyrazolo[3,4-d]pyridazin (1,00 g, 6,66 mmol) va NaOAc (3,82 g, 46,62 mmol) trong
EtOH (20 mL) va nudc (20 mL). Hon hop duge khudy & 25°C trong 2 gid va sau do
dugc pha lodng bang EtOAc (80 mL), dugc rita bang NaS,03 chira nude bao hoa (30
mL) va nude mudi bién (40 mL), dugc sdy kho trén NaySOs khan, dugce loc va cO trong
chan khong. Phan con lai thu duge duge nghién bing ete dau mo/EtOAc (5:1, 30 mL)
trong 30 phut va dugc loc. Ba loc dugc sdy kho trong chan khong dé tao ra hop chit tiéu

@& duéi dang chit rin mau vang (1 g, 66%).

BUGC 9: 3-bromo-1-isopropyl-4-metoxy-lH—pyrazolo[3,4-d]pyridazin

HaCo
0 Br
N 2
P \,N
(N N
J~CHq
H,3C

Hon hop gbm 3-bromo-4-metoxy-1H-pyrazolo[3,4-d]pyridazin (1 g, 4,37 mmol),
2-iodopropan (1,49 g, 8,74 mmol, 873,95 ul) va KoCOs (1,81 g, 13,11 mmol) trong
DMF (30 mL) dugc khudy & 25°C trong 12 gio' va sau do dugc pha loang bing nudc
(100 mL) va dugc chiét bang EtOAc (50 mL x 3). Lp hitu co két hop dugc rua bang
nuée mudi bién (100 mL), dugce sdy kho trén NaySOq khan, dugce loc va ¢b trong chén
khong. Phan con lai thu duge dugc tinh sach bing sic ky cdt (SiO2) giai hép véi
DCM/MeOH (100:1 dén 40:1) dé tao ra hop chét tiéu dé duge sir dung tiép ma khong

cén tinh sach thém.

BUGC 10: 3-xyclopropyl-1-isopropyl-4-metoxy- 1 H-pyrazolo[3,4-djpyridazin
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Hbn hop gdm chdt déng phan ving, 3-bromo-1-isopropyl-4-metoxy-1H-
pyrazolo[3,4-d]pyridazin va 3-bromo-2-isopropyl-4-metoxy-2H-pyrazolo|3,4-
d|pyridazin (tbng 550 mg, 2,03 mmol), axit xyclopropylboronic (348,75 mg, 4,06
mmol), Na;COs (430,32 mg, 4,06 mmol) va Pd(dppf)Cl, (148,54 mg, 203,00 pmol)
trong dioxan (10 mL) va nuéc (2 mL) duoc khudy & 90°C trong 12 gid trong mdi truong
N,. H3n hop dugc pha loang bang nude (20 mL) va duge chiét bang DCM (20 mL x 2).
L6p hitu co két hop dugc rira bing nuéc mudi bién (20 mL), dugc sdy kho trén NaxSO4
khan, dugc loc va co trong chan khong dé tao ra phén con lai ma dugc tinh sach bang
séic ky cot (Si0y) gidi hép véi DCM/MeOH (100:1 dén 40:1). San phm thu dugc duge
tinh sach thém bing TLC diéu ché (Si0y) giai hap véi ete dau mé/EtOAc (1:3) dé tao ra
hop chét tiéu @& dudi dang chit rén mau vang (180 mg).

BUOC 11: 3-xyclopropyl-1-isopropyl-1 ,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

Dung dich chua 3-xyclopropy1—1-isopropyl-4—metoxy-1H—pyrazolo[3,4-
d]pyridazin (160,00 mg, 688,82 umol) trong dioxan (5 mL) va HCI chtra nuéc (2 M,
5,00 mL) dugc khudy ¢ 90°C trong 2 git va sau d6 duge o trong chan khong. Phan con
lai thu dugc dugc tinh sach béng HPLC (Phuong phap C) dé tao rahop chét tiéu d& dudi
dang chét rin mau tréng (102,40 mg, hiéu suat 67%, do tinh khiét 99%).

PIEU CHE 4: l-isopropyl-3-mety1-1,5-dihydro-4H—pyrazolo[3,4-d]pyridazin-4-on

O  CH,4

HN A\
mbﬁ

N
H, C)\CH3

BUGC 1: 1-isopropyl-4-metoxy-3-metyl-1H-pyrazolo[3,4-d]pyridazin
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H3Co
O CH,
N ’
IR
Na NI
)—cH
HaC 3

Hdn hop gdm chit ddng phan vung, 3-bromo-1-isopropyl-4-metoxy- 1H-
pyrazolo[3,4-d]pyridazin va 3-bromo-2-isopropyl-4-metoxy-2H-pyrazolo|3.4-
dlpyridazin (tbng 400 mg, 1,48 mmol), axit metylboronic (180,00 mg, 3,01 mmol),
Na,COs (319,03 mg, 3,01 mmol) va Pd(dppf)Cla (110,12 mg, 150,50 umol) trong
dioxan (10 mL) va nuéc (2 mL) dugc khudy & 90°C trong 12 gio trong moi trudong No.
Hon hop dugc pha lodng bang nuéc (20 mL) va duoc chiét bang DCM (20 mL x 2). Lép
hitu co két hop dugc rira bing nude mudi bién (20 mL), dugc sdy kho trén NazSO4 khan,
duoc loc va ¢b trong chan khong dé tao ra phﬁn con lai ma duoc tinh sach bang sic ky
cot (Si0y) giai hép v6i DCM/MeOH (100:1 dén 40:1). San phdm thu duge duge tinh
sach thém bing TLC didu ché (Si02) giai hdp véi ete dau mo/EtOAc (1:3) dé tao ra hop

chit tiéu d& duéi dang chét rin mau vang (120 mg).
BUOC 2: 1-isopropyl-3-metyl-1,5 -dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

Dung dich chia 1-isopropyl-4—met0xy-3-met_y1-1H—pyrazolo[3,4-d]pyridazin
(120 mg, 581,85 pumol) trong dioxan (5 mL) va HCI chtta nuée (2 M, 5,00 mL) duge
khudy & 90°C trong 2 git va sau d6 duge cd trong chan khong. Phan con lai thu duge
duoc nghién bing ete diu mo/EtOAc (10:1, 10 mL) trong 30 phut va dugc loc. Ba loc
dugc sdy kho trong chén khong dé tao ra hop chét tiéu d& du6i dang chit rin mau vang
nhat (84,10 mg, 75%).
PIEU CHE 5: l-xyclopropyl-1,5-dihydro-4H—pyrazolo[3,4-a’]pyridazin—4-on

0

BUGC 1: etyl 5-(dietoxymetyl)-1H-pyrazol-4-carboxylat
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HsC

)

O._O._CHs

3\5
7 "NH
S i
Hae” O =y

Bb sung NoHs.H20 (1,29 g, 21,95 mmol, 1,25 mL, d0 tinh khiét 85%) vao dung
dich chira etyl (Z)-2-((dimetylamino)metylen)-4,4-dietoxy-3-oxobutanoat (5,00 g, 18,29
mmol) trong EtOH (100,00 mL) ¢ 0°C. Hon hop duge khudy & 25°C trong 1 gio va sau
d6 dugc pha loang bing nu6e (200 mL) va duge chiét bing BtOAc (150 mL x 3). Lp
hitu co két hop dugce ria bang nudc mudi bién (600 mL), dugc sdy kho trén NaxSOs
khan, dugc loc va cd trong chan khong. Phan con lai thu dugc dugc tinh sach bé‘mg s&c
ky ot (Si0s) gidi hép v6i ete diu m&/EtOAc (10:1 dén 2:1) d8 tao ra hop chét tiéu dé
du6i dang dau mau vang (3 g, 68%).

BUGC 2: etyl 1-Xyclopropyl-S-(dietoxymetyl)-lH-pyrazol-4-carboxylat

H3C
0] O\/CH3
9 A
7 °N
n ;
H3C O _‘N

Hdn hop gbém etyl 5-(dietoxymetyl)-1H-pyrazol-4-carboxylat (1,00 g, 4,13
mmol), axit xyclopropylboronic (709,13 mg, 8,26 mmol), Cu(OAc) (1,13 g, 6,20
mmol), NaCOs (874,97 mg, 8,26 mmol) va 2-(2-pyridyl)pyridin (966,98 mg, 6,20
mmol) trong DCE (20 mL) dugc khudy & 70°C trong 12 gio trong mdi truong O» (15
psi). Hon hop dugc pha loang bang DCM (20 mL), dugc rira bang nude (20 mL) va
nuée mudi bién (20 mL), duge séy khd trén NaySO4 khan, dugc loc va cd trong chan
khong. Phan con lai thu duoc duge tinh sach bang séc ky cdt (SiO2) giai hép vdi ete dau
mo/EtOAc (30:1 dén 10:1) d& tao ra hop chét tiéu dé dudi dang dau khong mau (600
mg, 51%).

BUGC 3: 1-Xyclopropyl-1,5-dihydro-4H—pyrazolo[3,4-d]pyridazin-4-on

Bb sung NoHs.H20 (312,90 mg, 5,31 mmol, 303,79 pL, d0 tinh khiét 85%) va
HCI (12 M, 6,32 pL) vao dung dich chta etyl 1-xyclopropyl-5-(dietoxymetyl)- 1 H-
pyrazol-4-carboxylat (500,00 mg, 1,77 mmol) trong HOAc (10 mL). Hon hop dugc
khudy & 90°C trong 12 gids va sau d6 dwgc rét vao nuéce da (30 mL) va dugc chiét bang
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DCM/MeOH (10:1, 15 mL x 3). L6p hitu co két hop duoc rira baing NaHCO; chira nu6e
(20 mL) va nuédc mubi bién (20 mL), dugc séy kho trén NaSO4 khan, dugc loc va co
trong chan khong. Phan con lai thu duge dugc nghién bang MTBE (15 mL) trong 30
phut va dugce loc. Ba loc dugce sdy kho trong chan khong d8 tao ra hop chét tiéu dé duéi
dang chit rin mau tréng (130 mg, hiéu suét 42%, do tinh khiét 100%).
PIEU CHE 6: 1-isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

0O

HN A\
N&N

N
et

BUGC 1: 1-isopropyl-4-metoxy-1H-pyrazolo[3,4-d]pyridazin

H3C\O
’
b | \,N
X N
CH
H3C)\ 3

Hdn hop gdm 4-metoxy-1H-pyrazolo[3,4-dlpyridazin (400 mg, 2,66 mmol), 2-
iodopropan (904,35 mg, 5,32 mmol, 531,97 uL) va KoCOs (1,10 g, 7,98 mmol) trong
DMF (50 mL) dugc khudy ¢ 25°C trong 12 gio va sau d6 dugc pha lodng bing nudc
(100 mL) va dugc chiét bang EtOAc (50 mL x 3). Lép hitu co két hop duoc ria bang
nude mudi bién (100 mL), duoc séy kho trén NaySO4 khan, dugc loc va cd trong chan
khong dé tao ra phan con lai ma dugc tinh sach bang sic ky cot (SiO2) giai hép véi
DCM/MeOH (100:1 dén 40:1). San phim dugc tinh sach thém bang TLC didu ché
(SiO2) giai hdp véi ete diu mo/EtOAc (1:3) dé tao ra hop chét tidu d& dudi dang chat
ran mau vang (80 mg, 16%).

BUGC 2: l-isopropyl—1,5-dihydr0-4H—pyrazolo[3,4-d]pyridazin—4-on

Dung dich chua 1-isopropyl—4-met0xy-1H—pyrazolo[3,4—d]pyridazin (160 mg,
832,38 pumol) trong dioxan (5 mL) va HCI (2 M, 357,34 ul) duge khudy ¢ 90°C trong
2 gid va sau d6 duge co trong chan khong. Phén con lai thu dugc duge nghién bang
MTBE/MeOH (50:1, 30 mL) trong 30 phut va dugc loc. Ba loc dugc séy kho trong chan

khong dé tao ra hop chét tiéu dé dudi dang chét rin mau vang nhat (100 mg, hiéu suét
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67%, do tinh khiét 99%).

DIEU CHE 7: 3-xyclopropyl-1-metyl-1,5 -dihydro-4H-pyrazolo[3,4-d]pyridazin-4-on

Hdn hop gdm 3-bromo-4-metoxy-1H-pyrazolo[3,4-d]pyridazin (3,00 g, 13,10
mmol), iodometan (2,23 g, 15,72 mmol, 978,07 pL) va K2COs (5,43 g, 39,30 mmol)
trong DMF (50 mL) dugc khudy ¢ 25°C trong 2 gi¢ va sau d6 dugc pha loang bing
nuée (100 mL) va duge chiét bang EtOAc (50 mL x 3). Lép httu co két hop dugce rira
béng nuée mudi bién (200 mL), duoc séy kho trén Na,SOg4 khan, dugc loc va co trong
chan khong. Phan con lai thu duge dugc tinh sach bang sic ky cot (SiO2) giai hép v6i
ete ddu moé/EtOAc (5:1 dén 0:1) dé tao ra hop chit tiéu d2 dudi dang chét rin mau vang
(1,10 g, tho).

BUGC 2: 3-xyclopropy1—4-metoxy-1-metyl-1H—pyrazolo[3,4-a’]pyridazin

Hdn hop gdm 3-bromo-4-metoxy-1-metyl-1H-pyrazolo[3,4-d|pyridazin (600
mg, 2,47 mmol), axit xyclopropylboronic (636,14 mg, 7,41 mmol), Na>COs (784,92 mg,
7,41 mmol) va Pd(dppHCl2 (361,25 mg, 493,71 pmol) trong dioxan (10 mL) va nudc (2
mL) duoc khudy & 90°C trong 12 gi¢ trong mdi truong N, va sau do dugc pha loang
bing nuée (20 mL) va duge chiét bang DCM (20 mL x 2). Lop hitu co két hop duoc
sdy kho trén NaySO4 khan, dugc loc va ¢ trong chan khong dé tao ra phan con lai ma

dugc tinh sach bing sc ky cot (SiO2) giai hap voi DCM/MeOH (1:0 dén 40:1). San
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phdm thu dugc dugce tinh sach thém bang TLC didu ché (Si0») giai hép v6i ete dau
mé/BtOAc (3:1) dé tao ra hop chét tidu d& du6i dang chat ran mau vang.
BUGC 3: 3-xyclopropyl-1-metyl-1,5-dihydro-4 H-pyrazolo[3 ,4-d]pyridazin-4-on

Dung dich chtra 3-Xyclopropyl-4-metoxy-1-metyl-lH-pyrazolo[3,4-d]pyridazin
(370 mg, 1,81 mmol) trong dioxan (5 mL) va HCI chra nude (4 M, 5 mL) dugc khudy
& 90°C trong 2 gid. Hon hop phan ting duge cd trong chan khong, va phan con lai thu
duogc dugce nghién bang ete diu mo/BtOAc (10:1, 10 mL) trong 30 phut va dugc loc. Ba
loc duoc sy khd trong chan khong dé tao ra hop chét tiéu dé dudi dang chét rin mau

vang (191,1 mg, hiéu sudt 56%, do tinh khiét 100%).

PIEU CHE 8: 1,3-dimety1-1,5-dihydro-4H—pyrazolo[3,4-a’]pyridazin—4-0n

O CHs
HN
'ﬁN
N NI
CH,

BUOC 1: 4-metoxy-1,3-dimetyl- 1 H-pyrazolo[3,4-d]pyridazin

HsC-

O CH,
’
'?1 | A
N~ N’
CH,

Hon hop gdm 3—bromo-4—metoxy-1-metyl—lH-pyrazolo[3,4—d]pyridazin (900
mg, 3,70 mmol), axit metylboronic (443,3 mg, 7,40 mmol), Na,COs (1,18 g, 11,1 mmol)
va Pd(dppf)Clz (541,87 mg, 740,00 umol) trong dioxan (15 mL) va nudc (2 mL) dugc
khudy & 90°C trong 12 git trong moi truong N, va sau d6 dugc pha loang bang nudc
(20 mL) va dugc chiét bang DCM (20 mL x 2). Lp hitu co két hop dugc sdy kho trén
Na,SO4 khan, dugc loc va ¢d trong chan khong. Phan con lai thu dugc duge tinh sach
bing sc ky cot (Si02) giai hép véi ete dau mo/EtOAc (10:1 dén 0:1) dé tao ra hop chat
tiéu dé duci dang chét rin mau vang (200 mg, 30%).

BUGC 2: 1,3-dimetyl-1,5-dihydro-4H-pyrazolo[3 ,4-d|pyridazin-4-on

Dung dich chta 4-metoxy—1,3-dimetyl—1H—pyrazolo[3,4-d]pyridazin (200 mg,

1,12 mmol) trong dioxan (2 mL) va HCI chira nudce (4 M, 2 mL) dugc khudy & 90°C

trong 2 gid va sau d6 duge cd trong chan khong dé tao ra hop chét tiéu dé dudi dang
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chéit rén mau vang (156 mg, hiéu sudt 82%, dd tinh khiét 97%).

PIEU CHE 9: 3—isopropyl-1-mety1—l,5-dihydr0-4H—pyrazolo[3,4-d]pyridazin-4-on

Hon hop gdm 3-bromo-4-metoxy-1-metyl- 1 H-pyrazolo[3,4-d]pyridazin (900
mg, 3,70 mmol), 2-isopropenyl-4,4,5 ,S-tetrametyl-1,3,2-dioxaborolan (1,24 g, 7,40
mmol), NaCO3 (1,18 g, 11,10 mmol) va Pd(dppf)Cl (270,94 mg, 370 pmol) trong
dioxan (20 mL) va nudc (2 mL) dugc khudy & 90°C trong 12 gi¢ trong moi truong Na
va sau do duoc loc. San phém loc dugc cd trong chan khong va duoc tinh sach bang sic
ky cot (SiO2) giai hip véi DCM/MeOH (100:1 dén 50:1) d& tao ra hop chit tiéu dé dudi
dang chit rin mau vang (400 mg, hiéu sufit 49%, do tinh khiét 92%).

BUGC 2: 3-isopropyl-4-metoxy-1-metyl- 1H-pyrazolo[3,4-d]pyridazin

HsC . H3C
350 BN CH,4
N/
| | N
Na N/
CH,

Hon  hop gdm 4-metoxy—1-mety1-3-(prop-1-en—2—yl)-1H—pyrazolo[3,4-
dlpyridazin (350 mg, 1,71 mmol) va Pd/C (nén uét) (100,00 mg, dd tinh khiét 10%)
trong THF (10 mL) dugc suc Ha vai 1an. Hon hop phan Gng dugc khudy & 10°C trong
12 gi¢r trong mdi truong Ha (15 psi) va sau d6 dugc loc. San pham loc dugc cd trong
chan khong va dugc tinh sach bang HPLC (Phwong phép D) dé tao ra hop chét tiéu dé
duéi dang chit rin mau tring (120 mg, 34%).

BUGC 3: 3-isopr0pyl-l—metyl-l,5-dihydro-4H—pyrazolo[3,4-d]pyridazin—4-on
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Dung dich chtra 3-isopropy1—4-metoxy-l-metyl—1H—pyrazolo[3,4—a’]pyridazin
(120 mg, 581,85 umol) trong dioxan (2 mL) va HCI chua nuée (4 M, 2 mL) duoc khudy
& 90°C trong 1 gid va sau d6 dugc cd trong chan khong, dugc nghién béng ete dau
mé/EtOAc (10:1, 10 mL) trong 30 phut, va dugc loc. Ba loc dugc séy kho trong chan
khong dé tao ra hop chét tiéu d& du6i dang chét rin mau vang (89,3 mg, hi¢u suit 80%,
dd tinh khiét 100%).

PIEU CHE 10: 1—xyc10propyl-3-metyl-1,5-dihydro-4H—pyrazolo[3,4-d]pyridazin-4-0n

H3Cu
O Br
N ’d
M Y
N NS N

Hdn hop gbém 3-bromo-4-metoxy-1H-pyrazolo[3,4-d]pyridazin (1,00 g, 4,37
mmol), axit xyclopropylboronic (750,12 mg, 8,74 mmol), Cu(OAc) (1,19 g, 6,56
mmol), Na;CO3 (925,56 mg, 8,74 mmol) va 2-(2-pyridyl)pyridin (1,02 g, 6,56 mmol)
trong DCE (20 mL) dugc khudy & 70°C trong 12 gid trong mdi truong Oz (15 psi) va
sau d6 duoc loc. San pham loc dugc cd trong chan khong va duoc tinh sach bang sac ky
cot (Si0») gidi hép véi ete ddu mo/EtOAc (10:1 dén 0:1) 8 tao ra hop chét tiéu dé dudi
dang chét rdn mau vang (500 mg) dugc st dung tiép ma khong can tinh sach thém.
BUGC 2: 1-xyclopropy1—4-metoxy-3-metyl-1H—pyrazolo[3,4-d]pyridazin

HaC-
O  CH,

N

Hoén hop gbm 3-brom0-1-Xy010pr0py1-4-metoxy-1H—pyrazolo[3,4-d]pyridazin
(450 mg, 1,67 mmol), axit metylboronic (200,2 mg, 3,34 mmol), Na,CO3 (354,48 mg,
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3,34 mmol) va Pd(dppf)Clz (122,36 mg, 167,22 pmol) trong dioxan (10 mL) va nuéc (2
mL) duogc khudy & 90°C trong 12 git trong mdi trudng N, va sau d6 dugc pha lodng
bang nudc (20 mL) va duge chiét bing DCM (20 mL x 2). Lép hitu co két hop duoc
séy khé trén Na,SO4 khan, dugc loc va co trong chan khong. Phan con lai thu dugc dugce
tinh sach bing séc ky cdt (SiO2) giai hip véi ete dau mo/EtOAc (10:1 dén 0:1) dé tao ra
hop chét tiéu d2 du6i dang chit rin mau trang (130 mg, 38%).

BUGC 3: 1-xyclopropyl-3-metyl-1 ,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on

Dung dich chuira 1-xyolopropyl-4-met0xy-3-metyl-1H—pyrazolo[3,4-d]pyridazin
(120 mg, 587,57 pmol) trong dioxan (5 mL) va HCl (4 M, 5 mL) dugc khudy & 90°C
trong 2 gid va sau d6 dugc cd trong chan khong. Phan con lai thu dugce duge nghién
bing ete ddu md/EtOAc (10:1, 10 mL) trong 30 phut va dugc loc. Ba loc duoc sdy kho
trong chan khong 8 tao ra hop chét tiéu d2 du6i dang chit ran mau vang nhat (85,1 mg,
hiéu suét 75%, d¢ tinh khiét 98%).

PIEU CHE 11: 1-xyclopropyl-7—mety1-1,5-dihydro-4H—pyrazolo[3,4-d]pyridazin-4-on

Etyl 5-amino-1H-pyrazol-4-carboxylat (34 g, 219,14 mmol) dugc bd sung ting
phin vao dung dich chira HoSO4 (21,93 g, 219,14 mmol, 72,00 mL, d9 tinh khiét 98%)
trong nude (60 mL) ¢ 0°C. Hon hop duoc khudy & 0°C trong 30 phut. Dung dich chira
NaNO; (22,68 g, 328,71 mmol, 17,86 mL) trong nudce (100 mL) duoc bd sung nhd giot
& 0°C, va hdn hop dugc khudy & 0°C thém mdt gio nira. Tiép theo, dung dich chira K1
(72,76 g, 438,28 mmol) trong nude (100 mL) duoc bd sung nho giot & 0°C. Hon hop
dwoc khudy 6 25°C trong 14,5 gio va sau do dugc pha loang bang EtOAc (500 mL). Pha
hitu co dugc rira bing Na2SO3 chira nude bao hoa (200 mL x 3) va nude mubdi bién (100
mL x 3), duoc sdy kho trén NaaSO4, duge loc va ¢ trong chan khong. Phan con lai thu
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dwoc duoc tinh sach bing séc ky ¢t (SiO2) gidi hap véi ete dau mé/EtOAc (50:1 dén
4:1) dé tao ra hop chét tidu dé dudi dang chat rin mau trang (38,10 g, 65%).

BUGC 2: etyl 1-xyclopropyl-5-iodo-1H-pyrazol-4-carboxylat

Hdn hop gdm etyl 5-iodo-1H-pyrazol-4-carboxylat (1,00 g, 3,76 mmol), axit
xyclopropylboronic (645,77 mg, 7,52 mmol), Cu(OAc), (1,02 g, 5,64 mmol) va pyridin
(594,83 mg, 7,52 mmol, 606,97 pL) trong DCE (20 mL) duogc khudy & 50°C trong 12
gidr trong khong khi va sau d6 dugc pha lodng bang DCM (20 mL), dugc rira bing nudc
mubi bién (30 mL x 3), dugc siy khd trén NaxSO4 va duge ¢b & ap suét giam. Phan con
lai thu dugc dugc tinh sach bang sic ky cot (Si02) giai hép véi ete dau mo/EtOAc (50:1
dén 10:1) dé tao ra hop chét tiéu d& du6i dang dau khong mau (150 mg, 13%).

BUOC 3: etyl 5-axetyl-1-xyclopropyl- 1 H-pyrazol-4-carboxylat
0O
Hsc/\oﬁ\/N
HsC N
N

Hon hop gbm etyl 1-xyclopropyl—5-iodo-1H—pyrazol-4-carboxylat (500 mg, 1,63
mmol), tributyl(1-etoxyvinyl)stanan (883,01 mg, 2,45 mmol, 825,24 uL) va
Pd(PPhs):Cl> (114,41 mg, 163,00 pmol) trong toluen (12 mL) dugc khir khi va dugc suc
N3 (3x). Hon hop phan tmg duge khudy & 110°C trong 2 gio trong moi truong N> va sau
do dugc co ¢ ap sudt giam. Phén con lai thu duge duge hoa tan trong dung dich chira
THF (5 mL) va HC1 2 M, 5 mL). Hon hop duge khudy & 25°C trong 14 gi¢ va sau do
dugc pha lodng bang KF chira nude bdo hoa (5 mL) va duge chiét bang EtOAc (20 mL
x 3). Lop hitu co két hop duge sdy kho trén NazSO4, dugc loc va duge ¢o & 4p suét giam.
Phin con lai thu dugc duge tinh sach bang sic ky cdt (Si02) giai hip v6i ete dau
m&/EtOAC (50:1 dén 5:1) dé tao ra hop cht tiéu dé dudi dang dAu mau vang (550 mg,
tho).

BUGC 4: 1-xyclopropy1-7-metyl-1,5-dihydro-4H—pyrazolo[3,4-d]pyridazin-4-0n
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B4 sung NoHs.H20 (436,41 mg, 7,41 mmol, 423,70 pL) vao dung dich chira etyl

S-axetyl—l-xyclopropyl—1H—pyrazol-4-carboxylat (550 mg, 2,47 mmol) trong EtOH (10

mL). Han hop dugc khudy ¢ 80°C trong 16 git va sau d6 duge ¢d 6 ap suét giam. Phan

con lai thu dugce duge tinh sach bang sic ky cot (SiO») giai hép v6i DCM/MeOH (50:1

dén 30:1) dé tao ra hop chét tidu d& dudi dang chét rin mau tring (87 mg, hiéu suét 18%,

do tinh khiét 97%)).

PIEU CHE 12: 1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

(0]
HITJ I N
N& N/
\
CHs CHj

BUGC 1: etyl 5-iodo-1-metyl-1H-pyrazol-4-carboxylat

\
CHj

B sung Mel (1,60 g, 11,28 mmol, 701,75 pL) vao huyén phit chira etyl 5-iodo-
1 H-pyrazol-4-carboxylat (1,00 g, 3,76 mmol) va K2COs (1,04 g, 7,52 mmol) trong DMF
(15 mL). Hon hop phan tmg dugc khudy ¢ 28°C trong 3 git va sau do dugc pha loang
bang EtOAc (50 mL), dugc ria bang nudc mudi bién (3 x 30 mL), duoc sdy kho trén
Na2S04, duge loc va duge ¢d ¢ 4p suat giam. Phan con lai thu dugc dugc tinh sach bang
sfic ky cot (Si02) giai hip véi ete dau mo/EtOAc (50:1 dén 10:1) dé tao ra hop chat tidu
d& du6i dang chat rin mau tring (420 mg, 40%).

BUGC 2: etyl S-axetyl-l-metyl-1H—pyrazol-4-carboxylat

0
HsC”™ O
HaC
O
Hdn hop goém etyl 5-iodo-1-metyl-1H-pyrazol-4-carboxylat (400 mg, 1,43
mmol), tributyl(1-etoxyvinyl)stanan (774,67 mg, 2,14 mmol, 723,99 uL) va
Pd(PPh3)2Cl2 (100,37 mg, 143,00 umol) trong toluen (15 mL) dugc khudy & 100°C trong
2 gior trong moi truong N2 va sau d6 duoc lam bay hoi trong chan khong, dugc pha loang
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bang THF (5 mL) va HCI (2 M, 5 mL) va dugc khudy & 28°C trong 12 gio. Hoén hop
phan tng dugc pha loang bang EtOAc (50 mL), dugc rira bang dung dich KF chira nudce
bdo hoa (20 mL) va nudc mubi bién (20 mL), duoc séy kho trén NapSOs, dugc loc va
c6 trong chan khong. Phan con lai thu dugc dugce tinh sach bing sic ky cot (Si02) giai
hép véi ete dau moé/EtOAc (50:1 dén 10:1) dé tao ra hop chét tiéu d& du6i dang dau mau
vang (270 mg, 96%).

BUGC 3: 1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

Hdn hop goém etyl 5-axetyl-1-metyl-1H-pyrazol-4-carboxylat (250 mg, 1,27
mmol) va NHoNH2.H2O (150,09 mg, 2,55 mmol, 145,72 pL, dd tinh khiét 85%) trong
HOAc (5 mL) dugce khudy & 110°C trong 12 gio va sau d6 duge cd trong chan khong,
duoc rét vao nude (10 mL) va duge chiét bang DCM (30 mL x 3). Lép hitu co két hop
duoc rira bang nuGe mubi bién (30 mL), dugc sdy kho trén NaySO4, duoc loc va cd trong
chan khong. Phan con lai thu dugc dugc nghién bang MTBE (10 mL) trong 15 phut va
duoc loc dé tach chét rin san pham, duoc sdy kho trong chan khong 8 tao ra hop chat

tidu d& duéi dang chat rin mau tréng (78 mg, hiéu suat 37%, do tinh khiét 98%).
DPIEU CHE 13: 1-isopropyl-7 -metyl-1,5-dihydro-4 H-pyrazolo|3,4-d]pyridazin-4-on

0
HN \
L

\S

H
CH33

N
N
Do

BUGOC 1: etyl 5-iodo-1-isopropyl- 1 H-pyrazol-4-carboxylat

B sung 2-iodopropan (7,92 g, 46,61 mmol, 4,66 mL) vao dung dich chira etyl
5-iodo-1H-pyrazol-4-carboxylat (3,10 g, 11,65 mmol) va K»COs (4,83 g, 34,96 mmol)
trong DMF (40 mL). Hon hop phéan ung dugc khudy & 25°C trong 1 gio va sau d6 dugc
pha lodng bing nudc mubi bién (100 mL) va dugc chiét bang EtOAc (100 mL x 3). Lép
hitu co két hop duge sdy kho trén NaySOa, duoc loc va cb ¢ ap sudt giam. Phan con lai
thu duoe duoc tinh sach bing sic ky cdt (SiO2) giai hép véi ete dau mo/EtOAc (20:1
dén 15:1) dé tao ra hop chét tiéu d& dudi dang ddu mau vang (1,25 g, 35%).
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BUGC 2: etyl 5-axetyl-1-isopropyl-1H-pyrazol-4-carboxylat

Hbn hop gdm etyl 5-iodo-1-isopropyl- 1 H-pyrazol-4-carboxylat (1,20 g, 3,89
mmol), tributyl(1-etoxyvinyl)stanan (2,11 g, 5,84 mmol, 1,97 mL) va Pd(PPh3):CL
(273,04 mg, 389,00 pmol) trong toluen (20 mL) duoc khudy ¢ 100°C trong 2 gio trong
mdi trudong N va sau d6 duge cd trong chan khong. THF (10 mL) va HC1 (2 M, 10 mL)
dugc bd sung. Hon hgp duge khudy & 28°C trong 12 gid va sau d6 dugc pha loang bang
EtOAc (100 mL) va dugc rira bang dung dich KF bdo hoa (50 mL) va nude mudi bién
(50 mL x 2). L6p hitu co duge séy kho trén Na,SOq, duoc loc, dugc co trong chan khong,
va tinh sach bang sic ky cot (silica gel) giai hép véi ete diu mé/EtOAc (20:1 dén 10:1)
2 tao ra hop chét tidu d& duéi dang dau mau vang nhat (700 mg, 80%).

BUOC 3: 1-isopropyl-7-metyl-1 ,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

Hdn hop gdm etyl 5-axetyl-1-isopropyl-1H-pyrazol-4-carboxylat (200,00 mg,
891,82 pmol) va NoHe.H20 (52,52 mg, 891,82 umol, 50,99 pL) trong BEtOH (5 mL)
duoc khudy & 80°C trong 16 gid va sau d6 duge ¢d & ap suat gidm. Phan con lai thu
dugc duoc nghién bing MTBE (10 mL) trong 15 phut va dugc loc dé tach san pham
rén, dugc sdy kho trong chan khong @& tao ra hop chét tiéu d& dudi dang chat rdn mau

fréng (116 mg, hiéu sut 68%, do tinh khiét 95%).

PIEU CHE 14: 1,3,7-trimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

QO CH;
HN
| | Y
N \§ N'
\
CH CH,
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B6 sung tributyl(1-etoxyvinyl)stanan (46,83 g, 129,67 mmol, 43,77 mL) vao
dung dich chtra etyl 5-iodo-1H-pyrazol-4-carboxylat (23,00 g, 86,45 mmol) va
Pd(PPhs3).Cl (6,07 g, 8,65 mmol) trong toluen (200 mL). Hoén hgp duge khir khi va
dugce suc N2 (3x), duoc khudy & 100°C trong 14 gid trong mdi truong N, va sau do
dugc co & ap sudt giam. Phén con lai thu dugc duge hoa tan trong THF (100 mL) va
HCI (2 M, 100 mL) va dugc khudy & 25°C trong 2 gio. Hon hop dugc pha lodng bing
dung dich KF bao hoa (200 mL) va dugc chiét bang EtOAc (300 mL x 3). Lép hitu co
két hop duoc rua bang nuéc mudi bién (200 mL x 2), dugc sdy kho trén Na»SOq, duoc
loc va dugc ¢co ¢ ap sut giam. Phan con lai thu duoc dugce tinh sach b'fmg sdc ky cot
(Si02) gidi hdp véi ete diu mo/EtOAc (20:1 dén 5:1) dé tao ra hop chét tiéu dé duéi

dang chét ran mau vang nhat.

BUGC 2: etyl 5-axetyl-3-bromo-1H-pyrazol-4-carboxylat

O  Br
HsCAOﬁ&N
H4C NH
0

B6 sung nhé giot NaOAc (90,05 g, 1,10 mol) sau do 1a Bra (109,65 g, 686,15
mmol, 35,37 mL) vao dung dich chura etyl 5-axetyl-1H-pyrazol-4-carboxylat (25,00 g,
137,23 mmol) trong EtOH (150 mL). Hon hop phan ung duge khudy & 20°C trong 16
gid va sau d6 dugc loc. Ba loc duge ria bé‘mg EtOAc (300 mL) va san phém loc dugc
lam bay hoi & ap sudt giam. Phén con lai thu dugc dugce tinh sach bang sic ky cot (SiO2)
gidi hip véi ete diu mo/EtOAc (100:1 dén 10:1) de tao ra hop chét tiéu dé dudi dang

chat ran mau vang.

BUGC 3: etyl 5-axetyl-3-bromo-1-metyl- 1 H-pyrazol-4-carboxylat

) Br
HsC™ O My
HBC \
CHa
0

B sung Mel (32,62 g, 229,84 mmol, 14,31 mL) vao dung dich chura etyl 5-
axetyl-3-bromo-1H-pyrazol-4-carboxylat (15,00 g, 57,46 mmol) va KoCO; (23,82 g,
172,38 mmol) trong DMF (50 mL). Hon hop phan tng dugc khudy & 20°C trong 2 gio

va sau d6 duogc loc. San phém loc duoc pha lodng bang nudce mudi bién (100 mL) va
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dugc chiét bang EtOAc (50 mL x 3). Lép hitu co két hop dugc siy kho trén NaSO4 va
dugc ¢b & 4p sudt giam. Phan con lai thu duoc duge tinh sach bang sic ky cot (SiO2)
giai hip v6i ete ddu m6/EtOAc (50:1 dén 10:1) dé tao ra hop chét tidu dé dudi dang chat

rin mau vang nhat (6 g, 38%).

BUGC 4: etyl 5-axetyl-1,3-dimetyl-1H-pyrazol-4-carboxylat

O CH,
HsC” O Ny
HiC N
CHs
o

B6 sung axit metylboronic (217,89 mg, 3,64 mmol) vao dung dich chira etyl 5-
axetyl-3-bromo-1-metyl-1H-pyrazol-4-carboxylat (500  mg, 1,82  mmol),
Pd(dppf)Clo.CH2Cl (297,26 mg, 364,00 pmol) va Cs2COs (1,78 g, 5,46 mmol) trong
nude (1 mL) va toluen (10 mL). Hon hop duoc khit khi va duge suc N (3x) va sau do
duge khudy & 100°C trong 16 gior trong moi trudng Na, va dugce loc, rira ba loc bang
EtOAc (10 mL). San phdm loc dugc pha lodng bang nudc mudi bién (20 mL) va dugc
chiét bang EtOAc (15 mL x 3). Lép hitu co két hop duoc sdy kho trén Na SOs, dugce loc
va dwoc 1am bay hoi & 4p sudt giam. Phan con lai thu dugc duge tinh sach bang séc ky
nhanh silica gel, giai hip véi EtOAc/ete ddu mé (0:100 dén 15:85). San pham dugc tinh
sach thém bing HPLC (Phuong phép C) dé tao ra hop chit tidu d& du6i dang chét ran
mau tring (78 mg, 20%).

BUGC 5: 1,3,7-trimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

B6 sung NoHa. H2O (55,72 mg, 1,11 mmol, 54,10 uL) vao dung dich chua etyl 5-
axetyl-1,3-dimetyl-1H-pyrazol-4-carboxylat (78 mg, 371,02 pmol) trong EtOH (10
mL). HOn hop phan tmg duge khudy & 80°C trong 16 gid va sau d6 dugc lam bay hoi &
ap suét giam. Phan con lai thu duge dugc tinh sach bang HPLC (Phuong phép C) dé tao
ra hop chét tidu dé dudi dang chét ran mau tring (58 mg, 88%).

DIEU CHE 15: 3-xyclopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-

4-on
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BUGC 1: etyl 5-axetyl-3-xyclopropyl-1-metyl-1H-pyrazol-4-carboxylat

O

H,C” >0 Y
o) N
CH
CHs 3

Bé sung axit xyclopropylboronic (312,68 mg, 3,64 mmol) vao dung dich chira
etyl 5-axetyl-3-bromo-1-metyl-1H-pyrazol-4-carboxylat (500 mg, 1,82 mmol),
Pd(dppf)Cl2.CH,Cl> (297,26 mg, 364,00 pmol) va Cs2CO; (1,78 g, 5,46 mmol) trong
dioxan (20 mL) va nuéc (1 mL). Hon hop duoc khit khi va dugce suc N (3x) va sau d6
dwoc khudy & 100°C trong 16 gid trong moi trudng Na. Hon hop dugc pha loang bang
nude mudi bién (40 mL) va duge chiét bing EtOAc (30 mL x 3). Lép hiru co két hop
duoc sdy kho trén NaySOs, duge loc va duge ¢ ¢ 4p sudt giam. Phan con lai duge tinh
sach bing TLC diéu ché (SiO,) giai hip vdi ete dAu mo/EtOAc (5:1) dé tao ra hop chét
tiéu dé dudi dang ddu mau vang (200 mg, 47%).

BUGC 2: 3-xyclopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on

B6 sung NoHa . H,0 (201,91 mg, 3,43 mmol, 196,02 pL) vao dung dich chira etyl
5-axetyl-3-xyclopropyl-1-metyl-1H-pyrazol-4-carboxylat (270 mg, 1,14 mmol) trong
EtOH (10 mL). Hdn hop phan tng dugc khudy & 80°C trong 16 gid va sau dé duge ¢d
& 4p sudt giam va duge tinh sach bang HPLC (Phuong phép C) dé tao ra hop chét tiéu
d& du6i dang chét rin mau trang (80 mg, 34%).

DPIEU CHE 16: 3-isopropyl-1,7-dimetyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyridazin-4-

on

BUGC 1: etyl 5-iodo-1-(4-metoxybenzyl)-1H-pyrazol-4-carboxylat
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H3c\_
; ) I}IV©/O\CH
N\ 3
o) N
|

Hdn hop gdm etyl 5-iodo-1H-pyrazol-4-carboxylat (72 g, 270,64 mmol), 4-
metoxybenzyl clorua (50,86 g, 324,77 mmol, 44,23 mL) va KoCOs (74,81 g, 541,28
mmol) trong DMF (700 mL) dugc khudy & 10°C trong 12 gid va sau d6 duge pha lodng
bang nude (1,4 L) va duge chiét bing EtOAc (700 mL x 2). Lép hitu co két hop duoc
ria b?mg nude mubi bién (1,5L), dugc séy kho trén NaxSOs4 khan, dugc loc va ¢d trong
chan khong. Phén con lai thu duge duoc tinh sach bing sic ky cot (Si0») giai hdp véi
ete ddu mé/EtOAc (20:1 dén 5:1) dé tao ra hop chit tidu dé duéi dang ddu mau vang
(105 g, tho).

BUGC 2: etyl 5-axetyl-1-(4-metoxybenzyl)-1H-pyrazol-4-carboxylat

HsC
0

\N\/©/O\CH
N\ 3
g N

o
CHa

Hbn hop gdm etyl 5-iodo-1-(4-metoxybenzyl)-1H-pyrazol-4-carboxylat (50 g,
129,47 mmol), tributyl(1-etoxyvinyl)stanan (66,5 g, 184,13 mmol, 62,15 mL) va
Pd(PPh3),Cl, (18,18 g, 25,89 mmol) trong toluen (600 mL) dugce khudy & 100°C trong
12 gid trong méi trudng Na. Hon hop duge cd trong chan khong. Phan con lai thu duge
duge pha loang bang THF (300 mL) va HCI (2 M, 400 mL), dugc khudy & 10°C trong
2 gidy va sau d6 duoc pha lodng bang KF chira nude (500 mL) va dugce chiét bang EtOAc
(800 mL x 2). Lép hitu co duoc két hop va dugc co trong chin khong. Phén con lai thu
duoc duge tinh sach bing sic ky cot (Si02) giai hap véi ete diu mo/EtOAc (10:1 dén

4:1) dé tao ra hop chit tiéu dé duéi dang dau mau vang.

BUGC 3: 1-(4-metoxybenzyl)-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on

Hbn hop gdm etyl 5-axetyl-1-(4-metoxybenzyl)- 1 H-pyrazol-4-carboxylat (50,00
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g, 165,38 mmol) va NoHs.H2O (29,22 g, 496,15 mmol, 28,37 mL, d¢ tinh khiét 85%)
trong EtOH (1 L) duge khudy ¢ 80°C trong 12 gid. Hdn hop phan tmg duge cd trong
chan khong va phﬁn con lai thu dugc dugc nghién béng ete ddu mo/EtOAc (2:1, 300
mL) trong 30 phut va duoc loc. Ba loc duoc sdy kho trong chan khong dé tao ra hop

chét tiéu dé dudi dang chét rin mau tring duc (50 g, tho).

BUGC 4: 4-clo-1-(4-metoxybenzyl)-7-metyl-1H-pyrazolo[3,4-d]pyridazin

Cl

=
N Y
N\ N

Hdn hop gbém 1-(4-metoxybenzyl)-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-
d)pyridazin-4-on (50 g, 184,99 mmol) trong POCI3 (521,9 g, 3,40 mol, 316,30 mL) dugc
khudy ¢ 100°C trong 2 gid va sau d6 dugc cd trong chan khong. Phan con lai thu duoc
duoc pha lodng bing DCM/MeOH (10:1, 800 mL), dugc rira bang nude (300 mL) va
NaHCOjs chtra nude (200 mL), dugc sdy kho trén NapSOu, duoc loc va ¢o trong chan
khong dé tao ra hop chét tiéu d& dudi dang diu mau vang (60 g, tho).

BUGC 5: 4-metoxy-1-(4-metoxybenzyl)-7-metyl- 1 H-pyrazolo[3,4-d]pyridazin

H;C<

So)

N/
| | \N
N N

Hon hop gdém 4-clo-1-(4-metoxybenzyl)-7-metyl-1H-pyrazolo[3,4-d]pyridazin
(60 g, 207,81 mmol) va NaOMe (33,68 g, 623,42 mmol) trong MeOH (500 mL) duoc
khudy & 70°C trong 2 gidr va sau d6 duoc co trong chan khong. Phan con lai thu duoc
duoc pha lodng bang nude (400 mL) va duoc chiét baing DCM/MeOH (10:1, 500 mL x
2). L6p hitu co két hop duogc sdy kho trén NazSOs khan, dugc loc va 6 trong chan
khong. Phin con lai duoc tinh sach bing sic ky cot (SiO2) giai hip véi ete dau
mo/EtOAc (5:1 dén 0:1) dé tao ra hop chét tidu dé du6i dang chét rin mau vang (30 g,
tho).

BUGC 6: 4-metoxy-7-metyl-1H-pyrazolo[3,4-d|pyridazin
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HsC.
0
N/
| | \N
N\ N/
H
CHa

Dung dich chta 4-metoxy-1-(4-metoxybenzyl)-7-metyl-1H-pyrazolo[3,4-
dlpyridazin (28 g, 98,48 mmol) trong H>SO4 (150 mL) dugc khudy ¢ 50°C trong 5 gid.
Hdn hop duge bd sung vao huyén phit NaHCOs (500 g) trong DCM/MeOH (10:1, 1,2
L) va duogc loc. B loc dugc rira béng DCM/MeOH (10:1, 1,2 L x 5) va 16p hitu co két
hop dugc ¢b trong chin khong dé tao ra hop chit tiéu dé dudi dang chit rdn mau vang
(20 g, thod).

BUGC 7: 3-bromo-4-metoxy-7-metyl- 1 H-pyrazolo[3,4-d]pyridazin

@ Br

N/

G LN

X N
H

CHs;

B4 sung Bra (38,94 g, 243,66 mmol, 12,56 mL) vao hdn hgp gdm 4-metoxy-7-
metyl-1H-pyrazolo[3,4-d]pyridazin (10 g, 60,91 mmol) va NaOAc (34,98 g, 426,40
mmol) trong EtOH (100 mL) va nudc (100 mL). Hon hgp phan tng dugc khudy & 25°C
trong 12 gid va sau d6 duge dimg bang Na,SO3 chita nude (200 mL) va dugce chiét bang
DCM/MeOH (10:1, 300 mL x 8). Lép hitu co két hop duge co trong chan khong. Phan
con lai thu duoc duge nghién bang ete ddu mé/EtOAc (1:1, 100 mL) trong 30 phut va
duoc loc. Ba loc duoc séy kho trong chan khong dé tao ra hop chét tiéu dé dudi dang

chét rin mau tring (4,2 g, 28%).

BUOC 8: 3-bromo-4-metoxy-1,7-dimetyl-1H-pyrazolo[3,4-d|pyridazin

H3C.
0 Br
N/
IR
Na N’
\
CHa CHj

Hon hop gdm 3-bromo-4-metoxy-7-metyl-1H-pyrazolo[3,4-d|pyridazin (5 g,

20,57 mmol), iodometan (9,7 g, 68,34 mmol, 4,25 mL) va K»COs (8,53 g, 61,71 mmol)

trong DMF (100 mL) dugc khudy & 10°C trong 1 gio va sau d6 dugc pha loang bang
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nude (200 mL) va duoc chiét bang EtOAc (100 mL x 3). Lép hitu co két hgp duge rira
béng nude mubi bién (200 mL), duoc séy kho trén NaSO4 khan, dugce loc va co trong
chan khong. Phén con lai thu duge duoc tinh sach bang sic ky cot (SiO») giai hp voi
ete ddu mo/EtOAc (5:1 dén 0:1) dé tao ra hop chét tiéu dé dué6i dang chét rin mau vang

(2,8 g, thd).

BUGC 9: 4-metoxy-1,7-dimetyl-3-(prop-1-en-2-yl)- 1 H-pyrazolo[3,4-d]pyridazin

Hdn hop gém 3-bromo-4-metoxy-1,7-dimetyl-1H-pyrazolo[3,4-d]pyridazin (2,8
g, 10,89 mmol), 2-isopropenyl-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (3,66 g, 21,78
mmol), Na,COs (3,46 g, 32,67 mmol) va Pd(dppf)Clz (796,92 mg, 1,09 mmol) trong
dioxan (20 mL) va nudc (2 mL) dugc khudy & 90°C trong 12 gid trong mdi trudng N»
va sau do6 duoc loc. San phém loc dugce co trong chan khong va phén coOn lai thu dugce
dugc tinh sach bing sic ky cot (Si02) giai hép v6i DCM/MeOH (100:1 dén 50:1) dé tao
ra hop chit tiéu d& dudi dang chét rin mau vang (2,6 g, thd).

BUGC 10: 3-isopropyl-4-metoxy-1,7-dimetyl-1H-pyrazolo[3,4-d]pyridazin

Hon hop gbébm 4-metoxy-1,7-dimetyl-3-(prop-1-en-2-yl)-1H-pyrazolo[3,4-
dlpyridazin (1,2 g, 5,50 mmol) va Pd/C (100 mg, do tinh khiét 10%, nén wét) trong THF
(20 mL) dugc suc Hy vai 1an. Hon hop phan tmg dugc khudy & 10°C trong 12 gid trong
moi truong Ha (15 psi) va sau d6 duge loc. San pham loc dugc co trong chan khong va
phén con lai thu duge duge tinh sach bang sic ky cot (SiO2) giai hip vdi ete dau
md/EtOAc (2:1 dén 0:1). San phim duge tinh sach thém bing HPLC (Phuong phap D)
dé tao ra hop chét tidu dé dudi dang chét rin mau tring (0,45 g, 37%).

BUOC 11: 3-isopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on
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Dung dich chira 3-isopropyl-4-metoxy-1,7-dimetyl-1H-pyrazolo[3,4-d]pyridazin
(0,45 g, 2,04 mmol) trong dioxan (10 mL) va HCI chtta nudc (4 M, 10 mL) dugce khudy
& 90°C trong 12 git. Hon hop phan tng duge cd trong chan khéng dé tao ra hop chat

tiéu d& dudi dang chit rdn mau vang (414,3 mg, 97%).

PIEU CHE 17: 1-metyl-1,5-dihydro-4H-imidazo[4,5-d]pyridazin-4-on

BUGC 1: dietyl 1-metyl-1H-imidazol-4,5-dicarboxylat

O

HiC g \
H3C\/O\/N&N\>

\

O CHs

Bb sung K2CO3 (39,08 g, 282,75 mmol, 3 eq) va Mel (53,51 g, 377,00 mmol,
23,47 mL, 4 eq) vao dung dich chtra dietyl 1H-imidazol-4,5-dicarboxylat (20 g, 94,25
mmol) trong DMF (200 mL). Hon hop phan tng duoc khudy & 10°C trong 8 gi® va sau
d6 duoc loc. Ba loc duogc rira béng EtOAc (80 mL) va san phém loc dugc lam bay hoi
trong chan khong. Phan con lai thu duge duge tinh sach bang sdc ky cot (Si02) giai hap

vé6i ete ddu mé/EtOAc (1:0 dén 1:1) dé tao ra hop chét tidu dé dudi dang dau mau vang

(14 g, hiéu sudt 63%, d6 tinh khiét 95%).

BUOC 2: 1-metyl-1H-imidazol-4,5-dicarbohydrazit

HN,
NH
@ N
[
N
_NH CH
H,N ’

Bb sung NoHa.H>O (12,64 g, 247,54 mmol, 12,28 mL) vao dung dich duoc khuéy
chtra dietyl 1-metyl-1H-imidazol-4,5-dicarboxylat (14 g, 61,88 mmol) trong EtOH (100
mL). Hon hop phan tmg duoc khudy & 80°C trong 16 gid va sau d6 duge lam bay hoi
trong chan khong dé tao ra hop chit tiéu dé du6i dang chét rin mau tring (11,3 g, thd).
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BUGC 3: 1-metyl-5,6-dihydro-1H-imidazo[4,5-d]pyridazin-4,7-dion

0
HNTY; N\>
HN \
\
5 CHy

B6 sung 1-metyl-1H-imidazol-4,5-dicarbohydrazit (11,3 g, 57,02 mmol) vao HCI
chira nuée (4 M, 100 mL). Hn hop phan tmg duge khudy & 100°C trong 16 gid va sau
d6 dugc 1am bay hoi trong chan khong dé tao ra hop chét tiéu dé duéi dang chat ran mau

tring (18,3 g, tho).

BUGC 4: 4,7-diclo-1-metyl-1H-imidazo[4,5-d]pyridazin

Cl
N N\>
N \S N
\

B6 sung 1-metyl-5,6-dihydro- 1 H-imidazo[4,5-d]pyridazin-4,7-dion (9,3 g, 55,98
mmol) va DMF (981,67 mg, 13,43 mmol, 1,03 mL) vao POCI3 (460,35 g, 3,00 mol,
279,00 mL). Hdn hop phan tng duge khudy ¢ 100°C trong 18 gid va sau d6 duge lam
bay hoi trong chan khong. Phan con lai thu duge dugc pha lodng bang NaHCOj3 chira
nude bao hoa (100 mL) va duge chiét bing DCM (50 mL x 5). L6p hitu co két hop duoc
sy kho trén NaySOs, duoc loc va ¢d & ap sudt giam. Phin con lai dugc tinh sach bang
sdc ky nhanh silica gel ISCO® cot 40 g SepaFlash®) gidi hép véi MeOH/DCM (0:100
dén 6:94) dé tao ra hop chét tiéu dé dudi dang chét rin mau tréng (3,5 g, higu suét 29%,
do tinh khiét 95%).

BUGC 5: 7-clo-4-metoxy-1-metyl-1H-imidazo[4,5-d]pyridazin

HaCw

O
N NS N
\
cl ChHayy

4-clo-7-metoxy-1-metyl-1H-imidazo[4,5-d|pyridazin
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Cl
N
D
N\ N
\
CH
H3C’O ’

B& sung NaOMe (1,12 g, 20,69 mmol) vao dung dich duge khudy chira 4,7-diclo-
1-metyl-1H-imidazo[4,5-d]pyridazin (3,5 g, 17,24 mmol) trong MeOH (50 mL). Hon
hop phan tmg dwoc khudy ¢ 50°C trong 16 gidr va sau d6 duge 1am bay hoi trong chan
khong. Phin con lai thu dwgc duoc tinh sach bing sic ky cot (SiO») giai hap véi
DCM/MeOH (15:1) dé tao ra hdn hop gdm hop chét tiéu dé duéi dang chét rdn mau
trang (tdng 3,3 g).

BUGC 6: 7-metoxy-1-metyl-1H-imidazo[4,5-d]pyridazin

Na N
\

/O CH3
H3C Vé

4-metoxy-1-metyl-1H-imidazo[4,5-d]pyridazin

B6 sung Pd/C (400 mg, d6 tinh khiét 10%, nén u6t) vao hdn hop gém 7-clo-4-
metoxy-1-metyl-1H-imidazo[4,5-d]pyridazin va 4-clo-7-metoxy-1-metyl-1/-
imidazo[4,5-d]pyridazin (2,3 g tdng) trong MeOH (100 mL). Hon hgp dugc suc Hz vai
14n va sau d6 duoc khudy & 10°C trong 16 gio trong moi trudng Ha (15 psi) va dugc loc.
Bi loc duoc rira bing MeOH (40 mL) va san phim loc dugc lam bay hoi trong chén
khéong. Phan con lai thu dwgc duge tinh sach bang sic ky nhanh silica gel (ISCO® ¢t
40 g SepaFlash®) giai hip v6i MeOH/DCM (0:100 dén 6:94). San pham dugc tinh sach
thém bing HPLC (Phuong phap C) dé tao ra 7-metoxy-1-metyl-1H-imidazo[4,5-
dlpyridazin duéi dang chdt rén mau tring (550 mg) va 4-metoxy-1-metyl-1H-

imidazo[4,5-d]pyridazin dudi dang chat rin mau vang (1 g).

BUGC 7: 1-metyl-1,5-dihydro-4 H-imidazo[4,5-d|pyridazin-4-on
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Dung dich chtta 4-metoxy-1-metyl-1H-imidazo[4,5-d]pyridazin (170 mg, 1,04
mmol) trong dioxan (10 mL) va HCI (4 M, 10 mL) dugc khudy & 90°C trong 2 gid va
sau d6 dwoc cd trong chan khong. Phin con lai thu duoc duge nghién bang ete diu
md/EtOAc (1:1, 15 mL) trong 30 phat va duge loc. Bi loc dugce sdy kho trong chan
khong dé tao ra hop chét tiéu d& dudi dang chét rin mau tring (146,6 mg, 91%).

PIEU CHE 18: 3-metyl-3,5-dihydro-4H-imidazo[4,5-d]pyridazin-4-on

O /CH3
N
HN
@E@

B6 sung HCl (4 M, 11,48 mL) vao 7-metoxy-l-metyl-1H-imidazo[4,5-
dpyridazin (550 mg, 3,35 mmol) dugc hoa tan trong dioxan (10 mL). Hén hop duge
khudy & 100°C trong 16 gior va sau d6 duge 1am bay hoi trong chan khong. Phan con lai
thu dugc duge nghién bing ete ddu mé/EtOAc (5:1, 10 mL) trong 10 phiit va dugce loc.
Bi loc duoc sdy khd trong chin khong dé tao ra hop chat tiéu dé dudi dang chét ran mau

tring (485 mg, 94%).

PIEU CHE 19: 1,7-dimetyl-1,5-dihydro-4 H-imidazo[4,5-d]|pyridazin-4-on

o)
HN | N\>
N N
\
CHs CHs

cl
N
R
N N
\
CH; CHs

B6 sung Pd(dppf)Cla.CH2Cl, (402,23 mg, 492,54 pmol) vao dung dich chua 4,7-
diclo-1-metyl-1H-imidazo[4,5-d]pyridazin (500 mg, 2,46 mmol), CH3B(OH), (147,42
mg, 2,46 mmol) va Cs;CO3 (2,41 g, 7,39 mmol) trong dioxan (20 mL) va nuéc (1 mL).
Hdn hop duge khir khi va duge suc Na (3x) va sau d6 dugc khudy & 100°C trong 16 gio
trong mdi truong Nz va dugce loc. Ba loc duoc rira bang EtOAc (20 mL), va san pham
loc dugce lam bay hoi trong chan khong va duge tinh sach bang séc ky nhanh silica gel

(ISCO® cot 12 g SepaFlash®) giai hip voi DCM/MeOH (0:100 dén 10:90) dé tao ra
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hop chét tiéu dé dudi dang chit rin mau nau (250 mg).

BUGC 2: 4-metoxy-1,7-dimetyl- 1 H-imidazo[4,5-d]pyridazin

ch\o
N N
\
CHs CHs

B4 sung NaOMe (470,39 mg, 8,71 mmol) vao dung dich chira 4-clo-1,7-dimetyl-
1H-imidazo[4,5-d]pyridazin (530 mg, 2,90 mmol) trong MeOH (15 mL). Hon hgp dugc
khudy & 60°C trong 16 gid va sau d6 duoc lam bay hoi trong chan khong. Phén con lai
thu duge duoc tinh sach bing séc ky cot (SiO2) giai hip véi DCM/MeOH (0:100 dén
15:1) @6 tao ra hop chat tiéu dé dudi dang chit rin mau xam (520 mg, hiéu suit 96%,
d6 tinh khiét 95%).

BUOC 3: 1,7-dimetyl-1,5-dihydro-4 H-imidazo[4,5-d]pyridazin-4-on

Dung dich chta 4-metoxy-1,7-dimetyl-1H-imidazo[4,5-d|pyridazin (520 mg,
2,92 mmol) trong dioxan (10 mL) va HC1 (4 M, 10 mL) dugc khudy ¢ 100°C trong 16
gio va sau do dugc loc. Ba loc dugc gom va dugc sdy khé trong chan khong dé tao ra

hop chét tiéu d& dudi dang chét rin mau tring (397,7 mg, 83%).

DPIEU CHE 20: 1,3,4-trimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on

HG  §
N,N [ NH
N\ _N
HsC CH,4

CHj,

B sung NIS (35,02 g, 155,68 mmol) tiing phan vao dung dich chita etyl 5-metyl-
1 H-pyrazol-3-carboxylat (20 g, 129,73 mmol) trong DMF (250 mL). Hon hop duoc
khudy & 18°C trong 16 gitr va sau d6 duoc pha lodng bing nudc (250 mL) va duge chiét
bing EtOAc (300 mL x 4). L6p hitu co két hop duoc rira bing nude mudi bién (300 mL
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x 2), dugc sdy khé trén Na»SOs, duoc loc va ¢d & &p sut giam. San phidm dugc tinh
sach bang séc ky cot (SiO2) giai hap vai ete ddu mo/EtOAc (20:1 dén 4:1) dé tao ra hop

chét tiéu dé duéi dang chit rén mau vang nhat.
BUGC 2: etyl 4-iodo-1-(4-metoxybenzyl)-5-metyl-1H-pyrazol-3-carboxylat

O—CHj3

CH;

B6 sung 4-metoxybenzyl clorua (35,23 g, 224,95 mmol, 30,63 mL) vao hdn hop
gbm etyl 4-iodo-5-metyl-1H-pyrazol-3-carboxylat (42 g, 149,97 mmol) va K>COs
(62,18 g, 449,90 mmol) trong DMF (400 mL). H3n hop dugc khudy & 18°C trong 16
gidr va sau d6 duogc loc. San phim loc dugc ¢6 & 4p suat giam va duoc tinh sach bang
sic ky nhanh silica gel (ISCO® c6t 220 g SepaFlash®) giai hip véi EtOAc/ete dau mé
(0:100 dén 20:80) dé tao ra hop chét tiéu d& dudi dang chét rin mau vang.

BUGC 3: etyl 4-axetyl-1-(4-metoxybenzyl)-5-metyl-1 H-pyrazol-3-carboxylat

0-CHg3

I
H3C/\O /N\N ;
HoCe”
O CHj

B6 sung tributyl(1-etoxyvinyl)stanan (40,61 g, 112,44 mmol, 37,95 mL) vao
dung dich chtra etyl 4-iodo-1-(4-metoxybenzyl)-5-metyl-1H-pyrazol-3-carboxylat (30
g, 74,96 mmol) va Pd(PPh3):Cl» (5,26 g, 7,50 mmol) trong toluen (300 mL). Hon hop
duoc kh khi va duoc suc Na (3x) va sau d6 duge khudy & 100°C trong mdi truong N»
trong 14 gio va dugc lam bay hoi & ap sudt giam. Phan con lai thu duge dugc hoa tan
trong THF (90 mL). Tiép theo, HCI (2 M, 90 mL) dugc bd sung. Hon hop dugc khudy
& 25°C trong 2 gid va sau d6 duge dimg bang KF chtta nude bao hoa (200 mL) va duge
loc. San phim loc dugc chiét bing DCM (200 mL x 2). Lép hitu co két hop duoc sdy
kho trén Na,SOs, dugc loc, dugc co & ap suét giam, va dugc tinh sach béng sic ky cot

(Si02) giai hép véi ete dau mé/EtOAc (10:1 dén 3:1) d¢ tao ra hop chat tiéu dé dudi
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dang dau mau nau den (23 g, 97%).
BUGC 4: etyl 4-axetyl-3-metyl-1H-pyrazol-5-carboxylat

0
PN H
H,c” Y0 .
| N

HaC

CH
0 3

Hon hop gdm etyl 4-axetyl-1-(4-metoxybenzyl)-5-metyl-1H-pyrazol-3-
carboxylat (23 g, 72,70 mmol) va H>SO4 (128,80 g, 1,29 mol, 70 mL, d¢ tinh khiét 98%)
duoc khudy & 50°C trong 5 gid va sau d6 duogc bd sung tir tir vao huyén phu chira
NaHCOs (240 g) trong DCM/MeOH (10:1, 1500 mL). Hdn hop duge khudy trong 15

phut va duoc loc. San pham loc dwoc ¢ & 4p sudt giam va dwgc tinh sach béng sic ky

Q;.
C)..
=
o)

cot (Si02) giai hdp vdi ete ddu mo/EtOAc (10:1 dén 1:1) dé tao ra hop chét tiéu
dang chét rin mau vang (4,3 g, 30%).

BUGC 5: etyl 4-axetyl-1,3-dimetyl-1H-pyrazol-5-carboxylat

O ,CH3
HgC/\O \ N\N
/)
H3C
CH
o) 3

B sung Mel (3,91 g, 27,52 mmol, 1,71 mL) vao hdn hop gdm etyl 4-axetyl-3-
metyl-1H-pyrazol-5-carboxylat (1,8 g, 9,17 mmol) va KoCOs (2,54 g, 18,35 mmol)
trong DMF (18 mL). Hon hop dugc khudy & 18°C trong 16 gid va sau d6 duge pha
lodng bang nuée (50 mL) va duge chiét bing EtOAc (50 mL x 3). Lép hiru co két hop
duoc ria béng nude mudi bién (50 mL x 2), dugc séy kho trén Na;SOs, dugc loc va
dwogc ¢d & ap suét giam. San phdm dugc tinh sach bang séc ky nhanh silica gel (ISCO®
cot 12 g SepaFlash®) giai hdp v6i EtOAc/ete ddu mo (0:100 dén 4:96)) dé tao ra hop
chét tiéu d& du6i dang diu mau vang (930 mg, 48%).

BUGC 6: 1,3,4-trimetyl-1,6-dihydro-7H-pyrazolo|3,4-d|pyridazin-7-on

Bb sung NoHs.H>0 (510,26 mg, 9,99 mmol, 495,40 uL, do tinh khiét 98%) vao
dung dich etyl 4-axetyl-1,3-dimetyl-1H-pyrazol-5-carboxylat (700 mg, 3,33 mmol)
trong EtOH (10 mL). Hon hop duge khudy & 80°C trong 14 gio va sau d6 duge ¢d & ap
sut giam dé tao ra hop chat tiéu dé duéi dang chét rin mau tring (507,1 mg, 85%).
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PIEU CHE 21: 1-isopropyl-3,4-dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-

on

HC
o \—ChHj
HN N,

e LN

BUGC 1: etyl 4-axetyl-1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat

CHj
H3C N,N

\
Hacvo\n)i\CHs
O CH,

o)

B6 sung K»CO;3 (422,64 mg, 3,06 mmol, 2 eq) va 2-iodopropan (519,85 mg, 3,06
mmol, 305,79 puL) vao dung dich chtra etyl 4-axetyl-3-metyl-1H-pyrazol-5-carboxylat
(300 mg, 1,53 mmol) trong DMF (3 mL). Hon hop dugc khudy & 18°C trong 16 gid va
sau do duoc loc. Ba loc dugc rira béng EtOAc (20 mL) va san phém loc dugc co & ap
suét giam dé tao ra san phdm tho, duoc tinh sach bang TLC diéu ché (Si0») giai hép véi
ete ddu mo/EtOAc (3:1). Hop chét tidu dé thu duge dudi dang déu khong mau (200 mg,
55%).

BUGC 2: 1-isopropyl-3,4-dimetyl-1,6-dihydro-7 H-pyrazolo[3,4-d]pyridazin-7-on

Bd sung NoH4.H>O (128,63 mg, 2,52 mmol, 124,88 pL, do tinh khiét 98%) vao
dung dich chira etyl 4-axetyl-1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat (200 mg,
839,34 pmol) trong EtOH (5 mL). Hon hop dugc khudy & 80°C trong 16 gid va sau do
dugc o & ap sudt giam dé tao ra hop chit tiéu dé duéi dang chét rin mau tring (140 mg,
81%).

PIEU CHE 22: 1-xyclopropyl-3,4-dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-

7-on
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BUGC 1: 2-(4-metoxybenzyl)-3,4-dimetyl-2,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-

7-on

O_CH3

B4 sung NoHy . HoO (1,45 g, 28,45 mmol, 1,41 mL, do tinh khiét 98%) vao dung
dich chua etyl 4-axetyl-1-(4-metoxybenzyl)-S-metyl-1H-pyrazol-3-carboxylat (3 g,
9,48 mmol) trong EtOH (40 mL). Hdn hop phan Gmg dwoc khudy & 80°C trong 16 gioy
va sau d6 dugc ¢d & ap suat giam. San phim thd dugce nghién bang ete ddu mo/EtOAc
(3:1, 80 mL) trong 15 phut. Chét rin dugc gom bing cach loc va duge siy kho trong

chan khong dé tao ra hop chét tiéu d& dudi dang chit ran mau xam (3,1 g, tho).
BUGC 2: 7-clo-2-(4-metoxybenzyl)-3,4-dimetyl-2 H-pyrazolo[3,4-d|pyridazin

O_CH3
Cl

=N
\ N

Noa

CH, CHs

B6 sung chit trung gian 2-(4-metoxybenzyl)-3,4-dimetyl-2,6-dihydro-7H-
pyrazolo[3,4-d]pyridazin-7-on (25 g, 87,93 mmol) vao POCl; (206,25 g, 1,35 mol, 125
mL). Hdn hop dugce khudy & 100°C trong 3 gid va sau d6 duge lam bay hoi ¢ ap suét
giam, dugc pha lodng baing DCM/MeOH (10:1, 330 mL) va dugc trung hoa dén pH 7~8
bang cach bd sung NaHCO; chira nude bao hoa. Lép hitu co duge sdy kho trén NaySOq
va duge ¢d & 4p suét giam dé tao ra hop chét tiéu dé dudi dang dau mau vang (29 g,

thd).
BUGC 3: 7-metoxy-2-(4-metoxybenzyl)-3,4-dimetyl-2 H-pyrazolo[3,4-d]pyridazin

O-CHj

H3C\O

=N,
N N

Na X

CH, CHs
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B6 sung NaOMe (20,70 g, 383,14 mmol) vao dung dich chira 7-clo-2-(4-
metoxybenzyl)-3,4-dimetyl-2 H-pyrazolo[3,4-d|pyridazin (29 g, 95,79 mmol) trong
MeOH (300 mL). Hon hop duoc khudy & 70°C trong 16 gid va sau d6 duoc loc. Bi loc
duogc rira bing DCM/MeOH (10:1, 55 mL) va san phdm loc duge 1am bay hoi & ap suét
giam. San phim thé thu dugc duge tinh sach bang sic ky nhanh silica gel (ISCO® cot
60 g SepaFlash®) giai hip v6i EtOAc/ete diu mé (0:100 dén 100:0) dé tao ra hop chét

tiéu d& du6i dang chat rin mau vang (18 g, 63%).

BUGC 4: 7-metoxy-3,4-dimetyl-2H-pyrazolo[3,4-d]pyridazin

(@]
N e /N\
| NH
Noa
CHg CHj;

Hén hop gdm 7-metoxy-2-(4-metoxybenzyl)-3,4-dimetyl-2H-pyrazolo|3,4-
d]pyridazin (15 g, 50,28 mmol) va H,SO4 (82,80 g, 827,32 mmol, 45 mL, do tinh khiét
98%) duoc khudy & 50°C trong 5 gidy va sau dé dugc bd sung tir tir vao huyén phu chira
NaHCOs (150 g) trong DCM/MeOH (10:1, 1000 mL). Hon hop duoc khudy trong 15
phut va dugc loc. San phém loc dugc ¢co & ap suét giam dé tao ra hop chét tiéu dé dudi

dang chit rin mau vang (12,9 g, tho).

BUOC 5: 1-xyclopropyl-7-metoxy-3,4-dimetyl-1H-pyrazolo[3,4-d|pyridazin

= N
N | N
Na %
CHs CH;

B6 sung Cu(OAc), (3,82 g, 21,04 mmol), 2-(2-pyridyl)pyridin (3.29 g, 21,04
mmol), NaCOs3 (2,97 g, 28,06 mmol) va axit xyclopropylboronic (2,41 g, 28,06 mmol)
vao dung dich chira 7-metoxy-3,4-dimetyl-2H-pyrazolo[3,4-d|pyridazin (2,5 g, 14,03
mmol) trong DCE (30 mL). Hdn hgp phan (mg dugc khudy & 70°C trong 16 gir va sau
d6 duoc loc. Ba loc dugce rira bing DCM (300 mL) va san phdm loc dugc rira bing nudc
(150 mL), duoc sdy kho trén NaySOs, duoc loc va duge ¢d & ap sudt giam. San pham
thé thu duge dugc tinh sach bang sic ky nhanh silica gel (ISCO® cot 8 g SepaFlash®)
giai hép v6i EtOAc/ete ddu mo (0:100 dén 50:50) dé tao ra hop chat tiéu dé duéi dang
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chat rin mau vang (470 mg, 14%).
BUGC 6: 1-xyclopropyl-3,4-dimetyl-1,6-dihydro-7H-pyrazolo|3,4-d]pyridazin-7-on

B& sung BBr3 (2,41 g, 9,62 mmol, 927,11 pL) vao dung dich chtra 1-xyclopropyl-
7-metoxy-3,4-dimetyl-1H-pyrazolo[3,4-d|pyridazin (420 mg, 1,92 mmol) trong DCM
(6 mL) & 0°C. Hon hop phan tmg duoc khudy & 25°C trong 16 gidy va sau d6 duge dimng
bang nude (30 mL) va duge chiét bang EtOAc (20 mL x 2). Lép hitu co két hop duoc
sdy khé trén Na,SOa, duoc loc, ¢d & 4p sudt giam va duge tinh sach bang sic ky nhanh
silica gel (ISCO® cot 4 g SepaFlash®) giai hip véi EtOAc/ete dau mo (0:100 dén
40:60). San phadm tho thu duge duoc rira bing DCM (5 mL x 2) va dugc loc. Chat ran

duogc sdy kho trong chan khéng dé tao ra hop chat tiéu d& duéi dang chét ran mau trang.

PIEU CHE 23: 1,3-dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on

AN N\N
Na /
CH,

CHj

Hbn hop gdm etyl 4-iodo-5-metyl- 1 H-pyrazol-3-carboxylat (20 g, 71,41 mmol),
Pd(dppf)Cl (5,23 g, 7,14 mmol), NaxCO3 (22,71 g, 214,24 mmol) va 4,4,5,5-tetrametyl-
2-vinyl-1,3,2-dioxaborolan (22,00 g, 142,83 mmol, 24,23 mL) trong dioxan (200 mL)
va nude (20 mL) duoce khudy & 100°C trong 14 gio trong moi truong No. Hon hop phan
g sau d6 dugc pha loang bing nuée (500 mL) va duge chiét bang DCM (500 mL x
2). Lép hiru co két hop dugc sdy kho trén NazSOs, duoc loc va ¢ & ap sudt giam. San
phim thé duoc tinh sach bing séc ky cot (Si0) giai hip véi ete dau md/EtOAc (100:1

dén 10:1) dé tao ra hop chét tidu dé dudi dang dau mau vang.

BUOC 2: etyl 1,3-dimetyl-4-vinyl-1H-pyrazol-5-carboxylat
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o CHg
1
H3C/\O \ N\N
/
H.C~,
CHs;

Bd sung Mel (9,45 g, 66,59 mmol, 4,15 mL) va K,CO;s (6,14 g, 44,39 mmol) vao
dung dich chtra etyl 3-metyl-4-vinyl-1H-pyrazol-5-carboxylat (4 g, 22,20 mmol) trong
DMF (40 mL). H3n hop dugc khudy & 18°C trong 2 gid va sau d6 duge pha lodng bang
nuée (200 mL) va duoc chiét bing FtOAc (200 mL x 3). Lop hitu co két hop dugc ria
béng nude mudi bién (200 mL x 2), dugc séy kho trén NaxSOs, dugc loc va co & ap suét
giam. San phim thd dugc tinh sach bing sic ky nhanh silica gel (ISCO® cot 12 g
SepaFlash®) giai hip voi EtOAc/ete ddu mé (0:100 dén 1,5:98,5) dé tao ra hop chat tidu
dé duéi dang cht rin mau tring (2 g, 46%).

BUGC 3: etyl 4-formyl-1,3-dimetyl-1H-pyrazol-5-carboxylat

O 9H3
/

H30/\O \ N N
O~

CH,

Bb sung NalO4 (6,61 g, 30,89 mmol, 1,71 mL) va OsO4 (0,1 M dung dich trong
nude, 10,30 mL) vao dung dich chira etyl 1,3-dimetyl-4-vinyl-1H-pyrazol-5-carboxylat
(2 g, 10,30 mmol) trong dioxan (20 mL) va nudc (5 mL) & 0°C. Hon hop phéan tng dugc
khudy & 18°C trong 14 gid va sau d6 duge dimg bang Na»S>03,5H,0 bdo hoa chita nude
(100 mL) va duge chiét bing DCM (100 mL x 2). Lép hitu co két hgp dugc siy kho
trén Na2SOs, dugc loc va duge cd ¢ &p suét giam. San phém thd duogc tinh sach bang
sc ky cot (SiO2) giai hdp véi ete ddu mé/EtOAc (100:1 dén 10:1) dé tao ra hop chat
tiéu d& dudi dang chat rdn mau trang (600 mg, 30%).

BUGC 4: 1,3-dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on

B sung NoHs.HoO (468,64 mg, 9,17 mmol, 454,99 uL, do6 tinh khiét 98%) vao
dung dich chta etyl 4-formyl-1,3-dimetyl-1H-pyrazol-5-carboxylat (600 mg, 3,06
mmol) trong EtOH (8 mL). Hon hop phan ting duge khudy & 80°C trong 14 gid va sau
d6 dugc ¢ & ap sut gidm. San phim thd dwoc tinh sach bang sic ky nhanh silica gel
(ISCO® ¢ot 4 g SepaFlash®) giai hip véi EtOAc/ete dau mo (0:100 dén 20:80) dé tao
ra hop chét tiéu d& du6i dang chat rin mau tring (315,6 mg, 62%).
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PIEU CHE 24: 1-isopropyl-3-metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on

H4C
07 N—CHs
HN | N\N
Na %
CHs

BUGC 1: etyl 1-isopropyl-3-metyl-4-vinyl-1H-pyrazol-5-carboxylat

CH3
H3C N,N

\
Hgovo\n/gC‘ CHa
0 =CH,

B6 sung K2COs3 (1,49 g, 10,77 mmol) va 2-iodopropan (1,83 g, 10,77 mmol, 1,08
mL) vao dung dich chra etyl 3-metyl-4-vinyl-1H-pyrazol-5-carboxylat (1 g, 5,38 mmol)
trong DMF (10 mL). Hdn hop phan tng duoc khudy & 18°C trong 14 gid va sau d6 duge
pha loding bing nude (20 mL) va duge chiét bing EtOAc (50 mL x 2). L6p hitu co két
hop duge rira bing nude mubi bién (50 mL x 2), duge sdy kho trén NaxSOu, duoc loc
va cd & 4p sudt giam. San pham thd duge tinh sach bing sic ky nhanh silica gel ISCO®
cot 8 g SepaFlash®) giai hip véi EtOAc/ete ddu mo (0:100 dén 20:80) dé tao ra hop
chit tiéu dé dudi dang diu khong mau (580 mg, 48%).

BUGC 2: etyl 4-formyl-1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat

CH,
H3C ~N
N \

HSCVON CH,
(0] =0

Bb sung NalOs (5,20 g, 24,29 mmol, 1,35 mL) va OsO4 (0,1 M dung dich trong
nude, 12,15 mL) vao dung dich chira etyl 1-isopropyl-3-metyl-4-vinyl-1H-pyrazol-5-
carboxylat (1,8 g, 8,10 mmol) trong dioxan (20 mL) va nuéc (5 mL) & 0°C. Hon hop
phan Gng duoc khudy ¢ 18°C trong 16 gidy va sau d6 duge dimng bang Nay$,03,5H,0
chira nuéc bdo hoa (80 mL) va duoc chiét bang EtOAc (100 mL x 2). Lép hitu co két
hop dugc sy kho trén NaxSOs, duge loc va ¢d & 4p suit giam. San pham thd dugce tinh
sach bang sic ky nhanh silica gel (ISCO® ¢t 12 g SepaFlash®) gidi hip v6i EtOAc/ete
diu mé (0:100 dén 4:96) dé tao ra hop chét tiéu dé duéi dang chat ran mau trang (800

88



51362 89/207

mg, 44%).
BUOC 3: 1-isopropyl-3-metyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on

B4 sung NoHa.H,O (478,35 mg, 9,36 mmol, 464,42 uL, do tinh khiét 98%) vao
dung dich chtra etyl 4-formyl-1-isopropyl-3-metyl-1H-pyrazol-5-carboxylat (700 mg,
3,12 mmol) trong EtOH (10 mL). Hon hop phan tmg duoc khudy & 80°C trong 14 gid
va sau d6 duoc ¢ & ap suét giam. San phim thd duoc tinh sach bang sic ky nhanh silica
gel (ISCO® cot 4 g SepaFlash®) giai hip voi EtOAc/ete dau mé (0:100 dén 12:88) dé
tao ra hop chét tiéu d& dudi dang chat rin mau trang (228,3 mg, 37%).

PIEU CHE 25: 1-xyclopropyl-3-metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on
g Y

HNE "
N 7

CHs

BUGC 1: etyl 1-xyclopropyl-3-metyl-4-vinyl-1H-pyrazol-5-carboxylat

A

NN
HaC_ O/ CHs

0 =CH,

Hdn hop gdm etyl 3-metyl-4-vinyl-1H-pyrazol-5-carboxylat (4 g, 22,20 mmol),
axit xyclopropylboronic (3,81 g, 44,39 mmol), Na,COs (4,71 g, 44,39 mmol), Cu(OAc),
(6,05 g, 33,30 mmol) va 2-(2-pyridyl)pyridin (5,20 g, 33,30 mmol) trong DCE (40 mL)
duge khudy & 70°C trong 14 gi. Hon hop phan tng sau d6 duge pha lodng bang nuéc
(300 mL) va axit hoa bang HCI (1 M) cho dén khi pH < 7. H8n hop dugc chiét bang
DCM (200 mL x 3) va 16p hiru co két hop dugc o trong chan khong. Phan con lai thu
duoc duoc tinh sach bang sic ky cot (SiO») giai hap véi ete dau mo/EtOAc (500:1 dén
200:1) dé tao ra hop chét tiéu d& dudi dang dau mau vang nhat (3 g, 61%).

BUGC 2: etyl 1-xyclopropyl-4-formyl-3-metyl-1H-pyrazol-5-carboxylat

NN
HaC O A/ CHs
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B6 sung OsO4 (dung dich 0,1 M trong nudce, 12,71 mL) va NalOs (8,16 g, 38,14
mmol, 2,11 mL) vao dung dich chira etyl 1-xyclopropyl-3-metyl-4-vinyl-1H-pyrazol-5-
carboxylat (2,8 g, 12,71 mmol) trong dioxan (32 mL) va nuéc (8 mL) & 0°C. Hon hop
phan tng dugc khudy & 18°C trong 16 gid va sau d6 duge dimg bang NaxS,03.5H,0
chira nude bio hoa (150 mL) va duge chiét bang DCM (200 mL x 2). Lép hitu co két
hop duoc siy kho trén NaxSOu, duge loc va ¢d & 4p sudt giam. Phan con lai thu duoc
duoc tinh sach bing séc ky cot (Si02) giai hip vé6i ete ddu mo/EtOAc (100:1 dén 80:1)
dé tao ra hop chét tiéu d& dudi dang chét rin mau tring (900 mg, 32%).

BUGC 3: 1-xyclopropyl-3-metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on

B4 sung NoHs.HyO (620,60 mg, 12,15 mmol, 602,52 pL, do tinh khiét 98%) vao
dung dich chtta etyl 1-xyclopropyl-4-formyl-3-metyl-1H-pyrazol-5-carboxylat (900
mg, 4,05 mmol) trong EtOH (10 mL). Hon hgp phan tng duoc khudy & 80°C trong 14
gid va sau d6 dugc cd & 4p suat giam. San phim thé duoc tinh sach bang sic ky nhanh
silica gel (ISCO® cdt 12 g SepaFlash®) giai hap véi EtOAc/ete dau mé (0:100 dén
18:82) dé tao ra hop chét tiéu dé dudi dang chét rin mau trang (500,2 mg, 64%).

DPIEU CHE 26: 1-metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on

O ’CH3
HN | N
Na

BUGC 1: metyl 3-bromo-1-metyl-1H-pyrol-2-carboxylat

0] ?H3
H3C-
3C o N
|/
Br

B sung NaH (60% trong dau khoang, 1,37 g, 34,31 mmol) vao hdn hop gém
metyl 3-bromo-1H-pyrol-2-carboxylat (3,5 g, 17,16 mmol) trong DMF (40 mL) & 0°C.
Sau khi khuéy & 0°C trong 30 phut, Mel (5,2 g, 36,64 mmol, 2,28 mL) dugc bd sung &
0°C. Hon hop dugc khudy & 15°C trong 1 gio va sau d6 duge pha lodng bing EtOAc
(50 mL), duoc r6t vao NH4Cl chita nuéce bado hoa (100 mL) va dugce chiét bang EtOAc
(50 mL). Lép hitu co két hop duge sdy kho trén Na;SOu, dugc loc va ¢d & ap suat giam
dé tao ra hop chét tiéu dé dudi dang dau mau vang (3,75 g, tho).

BUGC 2: metyl 1-metyl-3-vinyl-1H-pyrol-2-carboxylat
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O ?Ha
HiCo
&~ \ N/
H,C~

Hbn hop gdbm metyl 3-bromo-1-metyl-1H-pyrol-2-carboxylat (4,3 g, 19,72
mmol), tributyl(vinyl)stanan (27,8 g, 87,67 mmol, 25,50 mL) va Pd(PPhs)4 (2,28 g, 1,97
mmol) trong DMF (60 mL) duoc khir khi va duoc suc N (3x) va duge khudy & 100°C
trong 12 gi¢ trong moi truong Na. KF chita nude bao hoa (150 mL) duoc b6 sung. Hon
hop duoc khudy trong 30 pht va sau dé dugc chiét bang EtOAc (100 mL x 2). Lép hitu
co két hop duge sdy kho trén NazSOs, duoc loc va ¢d & dp suit giam. San phim tho
duoc tinh sach bang sic ky nhanh silica gel (ISCO® cot 40 g SepaFlash) giai hép véi
ete ddu moé/EtOAc (0:100 dén 3:97) dé tao ra hop chit tiéu dé duéi dang dau mau vang.

BUGC 3: metyl 3-formyl-1-metyl-1H-pyrol-2-carboxylat

O ,CH3
H5;C<
3C o N
W,
O~

B4 sung dikali;dioxido(dioxo)osmi;dihydrat (198,74 mg, 539,38 umol) vao hon
hop gdm metyl 1-metyl-3-vinyl-1H-pyrol-2-carboxylat (1,8 g, 10,79 mmol) va N-
metylmorpholin-N-oxit (2,27 g, 19,42 mmol, 2,05 mL) trong ACN (30 mL) va nuéc (15
mL). Sau khi khudy trong 3 gio & 15°C, NalOq (4,95 g, 23,14 mmol, 1,28 mL) dugc bd
sung. Hdn hop duoc khudy trong 0,25 gidy va sau d6 duogc ding bang Na;S,03 (100 mL)
va duoc chiét bing EtOAc (50 mL x 2). Lép hitu co két hop duoc sdy kho trén NaySOs,
duoc loc va ¢d & ap sudt giam. San phdm thd duge tinh sach bang sdc ky nhanh silica
gel (ISCO® cot 40 g SepaFlash®) giai hip véi ete dau mo/EtOAc (0:100 dén 10:90) dé
tao ra hop chét tiéu dé dudi dang dau mau vang (0,8 g, 44%).
BUGC 4: 1-metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on

B sung NoHa . H,0 (722,40 mg, 14,14 mmol, 701,36 uL, do tinh khiét 98%) vao
hdn hop gdm metyl 3-formyl-1-metyl-1H-pyrol-2-carboxylat (800 mg, 4,71 mmol)
trong EtOH (20 mL). Hon hop phan tng dugc khudy & 80°C trong 12 gidy va sau d6
dwoc lam lanh dén 5°C va duge loc. B3 loc dugce rira bang EtOH (10 mL). Phan con lai

dugc gom dé tao ra hop chit tiéu d& dudi dang chit rin mau tring (460 mg, 64%).
PIEU CHE 27: 1-xyclobutyl-5-(hydroxymetyl)-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-
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d|pyridazin-4-on
O CHs
HO” N N
| | N
N N N/

BUOC 1: 2-((benzyloxy)metyl)-5-clopyridazin-3(2H)-on

0]
Saa 4\
X
B& sung nho giot ((clometoxy)metyl)benzen (2,56 mL, 18,39 mmol) vao hdn hop

gdm 5-clopyridazin-3(2H)-on (2 g, 15,32 mmol) va Cs,COs3 (6,49 g, 19,92 mmol) trong
DMF (30 mL) & 0°C. Hdn hop phan tng duge khudy & 20°C trong 5 gior va sau d6 duge
pha logng bing isopropyl axetat (400 mL) va dugc rira bang dung dich NH4Cl chira nude
bdo hoa (400 mL) va nude mudi bién (300 mL). Lép hitu co duge sdy kho trén MgSOy4
va dugc ¢ trong chan khong. San phdm duoc tinh sach bang sic ky nhanh, giai hap voi
0 dén 50% EtOAc trong heptan, dé tao ra hop chat tiéu dé dudi dang diu mau vang (2,08
g, 54%,).

BUGC 2: 2-((benzyloxy)metyl)-4-bromo-5-clopyridazin-3(2H)-on

B6 sung nhé giot 2-((benzyloxy)metyl)-5-clopyridazin-3(2H)-on (600 mg, 2,393
mmol) trong THF (10 mL) vao dung dich 1,0 M chtra (2,2,6,6-tetrametylpiperidin-1-yl)
keém(I) lithi clorua trong THF (2,87 mL, 2,87 mmol) trong thoi gian 1 phat. Dung dich
dwgc khudy & 20°C trong 1 phit. Brom (0,247 mL, 4,79 mmol) dugc bd sung mot phan
va dung dich dugc khudy & 20°C trong 3 gid. Natri thiosulfat (378 mg, 2,393 mmol) va
MeOH (1 mL) duoc bd sung. Hon hop dugc khudy & 20°C trong 18 gid va sau d6 dugc
¢o trén Celite® va duoc tinh sach bing sic ky nhanh, giai hip véi 0 dén 50% EtOAc

trong heptan, dé tao ra hop chét tiéu d& du6i dang chét rin mau tring (620 mg, 79%).

BUOC 3: 2-((benzyloxy)metyl)-5-clo-4-(prop-1-en-2-yl)pyridazin-3(2H)-on
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O CHy

e
N Cl

Hdn hop gdm 2-((benzyloxy)metyl)-4-bromo-5-clopyridazin-3(2H)-on (300 mg,
0,910 mmol), 4,4,5,5-tetrametyl-2-(prop-1-en-2-yl)-1,3,2-dioxaborolan (0,428 mL,
2,276 mmol) va Pd(dppf)Clo.CH2Cla, (37,2 mg, 0,046 mmol) trong dioxan (3 mL) va
NaHCO; chira nude bdo hoa (3 mL, 3,30 mmol) dwoc gia nhiét & 50°C trong bé dau
trong 3 gio. LCMS chi ra phan tng chua hoan thanh, vi vy thém Pd(dppf)Cl..CH2Cl,
(37,2 mg, 0,046 mmol) dugc bo sung, va hdn hop phan ng duogc gia nhiét & 50°C trong
8 gio. Phan tng van chua hoan thanh, vi viy thém Pd(dppf)Cl,.CH2Cl, (37,2 mg, 0,046
mmol), 4,4,5,5-tetrametyl-2-(prop-1-en-2-y1)-1,3,2-dioxaborolan (0,215 mL, 1,14
mmol) va NaHCO3 chira nude bdo hoa (124 mg, 1,821 mmol) duge bo sung. Hdn hop
phan tng dugc gia nhiét & 50°C trong 7 gio va sau do dugc pha lodng bang isopropyl
axetat (60 mL), dugc rira b'fmg NH4Cl chtra nuée bdo hoa (60 mL), dugc loc chan khong,
duoc ria bang nude mubi bién, sy kho trén MgSOs, va co trong chan khong. San pham
duoc tinh sach bang sic ky nhanh, giai hip v6i 0 dén 20% EtOAc trong heptan, dé tao
ra hop chét tiéu dé dudi dang chét rin mau tring (169 mg, 64%).

BUOC 4: 4-axetyl-2-((benzyloxy)metyl)-5-clopyridazin-3(2H)-on

O O

@AOA@%CHB
Na Cl

Dung dich chita 2-((benzyloxy)metyl)-5-clo-4-(prop-1-en-2-yl)pyridazin-3(2H)-
on (0,275 g, 0,946 mmol), ruteni(IIl) clorua trihydrat (0,012 g, 0,047 mmol) va natri
periodat (0,415 g, 1,939 mmol) trong THF (2 mL), axeton (2 mL) va nu6c (2 mL) dugc
khudy & 20°C trong 4 gid. LCMS chi ra phan tmg chua hoan thanh, vi vay thém natri
periodiat (220 mg, 1,01 mmol) dugc bd sung, va hdn hop phan tmg duoc khudy & 20°C
trong 2 gio. Phan tmg van chwa hoan thanh, vi viy thém natri periodat (400 mg, 1,89
mmol) dugc bd sung. Hdn hop phan tmg duge khudy & 20°C trong 18 gid va sau do
dwoc pha lodng bang isopropyl axetat (50 mL), dugc rira bang dung dich chira natri
thiosulfat (8,2 g, 20,75 mmol) trong nudc (50 mL) sau d6 la nude mudi bién (40 mL),

duogc sy kho trén MgSO4 va duge ¢ trong chan khong. San pham dugc tinh sach bang
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sic ky nhanh, giai hip v6i 0 dén 50% EtOAc trong heptan, dé tao ra hop chét tiéu dé
dué6i dang dau trong khong mau (200 mg, 72%).

BUOC 5: 5-((benzyloxy)metyl)-1-xyclobutyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-
d]pyridazin-4-on

O CH;,
| | N
N NS N/

B4 sung DIPEA (0,179 mL, 1,025 mmol) vao dung dich chtra 4-axetyl-2-
((benzyloxy)metyl)-5-clopyridazin-3(2H)-on (60 mg, 0,205 mmol) va
xyclobutylhydrazin hydroclorua (50,3 mg, 0,410 mmol) trong DMF (1,5 mL) ¢ -10°C
(mudi/bé da). Hén hop duge khudy & -10°C trong 10 phut. Nhiét d6 ctia hdn hop dugc
tang dén 0°C trong thoi gian 20 phat va hdn hop duge khudy & 0°C trong 2 gid. Hon
hop dugc dé 4m dén 20°C va sau d6 duge pha lodng biang isopropenyl axetat (40 mL),
duoc rira bang dung dich NH4Cl (40 mL) va bang nudc mudi bién, dugc sdy kho trén
MgSO4 va ¢b trong chan khong. San phim dugce tinh sach bang séc ky nhanh, giai hip
v6i 0 dén 60% EtOAc trong heptan, dé tao ra hop chit tiéu dé dudi dang chit rdn mau
tring (57 mg, 86%).

BUGC 6: 1-xyclobutyl-5-(hydroxymetyl)-3-metyl-1,5-dihydro-4H-pyrazolo|3,4-
d|pyridazin-4-on

Bb sung Pd/C (Degussa®, 10%) (30 mg, 0,028 mmol) vao dung dich chia 5-
((benzyloxy)metyl)-1-xyclobutyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-
on (54 mg, 0,166 mmol) trong MeOH (2 mL) trong mdi trudong nito. Huyén phu dic
dugce khudy trong mdi trudong khi hydro trong 18 gid. Axit axetic (0,048 mL, 0,832
mmol) duoc bd sung va hdn hop dugc khudy & 20°C trong 3 gio. Hon hop duge loc qua
tdm Celite®, dugc rira bing metanol va duge co trong chan khong dé tao ra hop chét
tidu dé dudi dang chét rdn mau tring.

PIEU CHE 28: 1-(bixyclo[1,1,1]pentan-1-y1)-5-(hydroxymetyl)-3-metyl-1,5-dihydro-
4 H-pyrazolo|[3,4-d]pyridazin-4-on
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BUGC 1: 5 -((benzyloxy)metyl)-1-(bixyclo[1,1,1]pentan-1-yl)-3-metyl-1,5-dihydro-
4H-pyrazolo[3,4-d]pyridazin-4-on

Q' CHg
0" N A
| | N
Na N/

B sung DIPEA (0,215 mL, 1,230 mmol) vao dung dich chira 4-axetyl-2-
((benzyloxy)metyl)-5-clopyridazin-3(2H)-on (60  mg, 0,205 mmol) va
bixyclo[1,1,1]pentan-1-ylhydrazin dihydroclorua (70,1 mg, 0,410 mmol) trong DMF
(1,5 mL) & -10°C (mudi/bé d4). Hdn hop dwoc khudy & -10°C trong 30 phiit, trong qué
trinh d6 nhiét d6 duoc ting dén 0°C, va sau d6 & 0°C trong thém 30 phit. Hon hop duoc
dé 4m dén 20°C va sau d6 dwoc pha loang bang isopropenyl axetat (40 mL), duge rira
bang dung dich NH4CI (40 mL) va bang nudc mudi bién, duoc siy kho trén MgSO4 va
duoc ¢6 trong chan khong. San phidm duoc tinh sach bing sic ky nhanh, giai hép véi 0
dén 40% EtOAc trong heptan, dé tao ra hop chét tiéu dé duéi dang chét ran mau tring
(33 mg, 48%)).

BUGC 2: I-(bixyclo[1,1,1]pentan-1-yl)-5-(hydroxymetyl)-3-metyl-1,5-dihydro-4 H-
pyrazolo[3,4-d]pyridazin-4-on

B6 sung Pd/C (Degussa®, 10%) (28 mg, 0,026 mmol) vao dung dich chta 5-
((benzyloxy)metyl)-1-(bixyclo[1,1,1]pentan-1-yl)-3-metyl-1,5-dihydro-4 -
pyrazolo[3,4-d]pyridazin-4-on (31 mg, 0,092 mmol) trong MeOH (2 mL) (dugc gia
nhiét dé hoa tan hoan toan chét rdn) trong méi trudong nito. Huyén phu dic dugce khudy
trong mdi truong khi hydro trong 3 gi¢ va sau do dugc loc qua tam Celite®, duoc rira
bang metanol va dugc cd trong chan khong dé tao ra hop chat tidu dé dudi dang chét rin

mau tring (21 mg, 93%).

DPIEU CHE 29: 1-(fert-butyl)-3-metyl-1,5-dihydro-4 H-pyrazolo|[3,4-d|pyridazin-4-on
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BUOC 1: etyl 1-(fert-butyl)-5-(hydroxymetyl)-3-metyl-1H-pyrazol-4-carboxylat

B6 sung DIPEA (0,185 mL, 1,058 mmol) vao dung dich chia etyl 2-metyl-4-
oxo-4,5-dihydr0fufan-3-carboxylat (75 mg, 0,441 mmol) va tert-butylhydrazin
hydroclorua (65,9 mg, 0,529 mmol) trong etanol (0,5 mL). Dung dich dugc khudy &
20°C trong 3 gid va sau d6 duoc cb trén Celite® va duge tinh sach bang sic ky nhanh,
giai hp voi 0 dén 50% EtOAc trong heptan, dé tao ra hop chat tidu dé& dudi dang dau
khong mau (68 mg, 64%).

BUGC 2: etyl 1-(tert-butyl)-5-formyl-3-metyl-1H-pyrazol-4-carboxylat

MO N o,
H3C_ O N—C-cH,
CH,

O =<0

Hon hop gdm etyl 1-(tert-butyl)-5-(hydroxymetyl)-3-metyl-1H-pyrazol-4-
carboxylat (52 mg, 0,22 mmol) va Dess-Martin periodinan (138 mg, 0,32 mmol) trong
axetonitril (2 mL) dwoc khudy & 20°C trong 16 gid. Hon hop phan tng dugc cb trén
Celite® va dugc tinh sach bing sic ky nhanh, giai hép voi 0 dén 25% EtOAc trong

heptan, dé tao ra hop chét tiéu dé dudi dang chét rin mau tring (44 mg, 84%).
BUGC 3: 1-(fert-butyl)-3-metyl-1,5-dihydro-4 H-pyrazolo|3,4-d]pyridazin-4-on

B6 sung hydrazin khan (200 pL, 6,4 mmol) va axit axetic (500 pL, 8,73 mmol)
vao dung dich chira etyl 1-(fert-butyl)-5-formyl-3-metyl-1H-pyrazol-4-carboxylat (42
mg, 0,176 mmol) trong etanol (1,5 mL). Dung dich dugc gia nhiét & 70°C trong 16 gio
va sau d6 dugc co trén Celite® va duoc tinh sach bing sic ky nhanh, giai hip véi 0 dén
100% EtOAc trong heptan, dé tao ra hop chit tiéu dé& dudi dang chit ran mau tring (31
mg, 85%).
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PIEU CHE 30: 3-xyclopropyl-1-metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on

HN | N\N
N 7

Dung dich chira etyl 3-xyclopropyl-1-metyl-1H-pyrazol-5-carboxylat (460 mg,
2,368 mmol) va 1-iodopyrolidin-2,5-dion (799 mg, 3,55 mmol) trong DMF (4 mL) dugc
gia nhiét dén 90°C trong 3 gid. Thém 1-iodopyrolidin-2,5-dion (1,066 g, 4,736 mmol)
duge bd sung va hdn hop phan tng dugc gia nhiét & 65°C qua dém. Hon hop phéan Gmg
duoc tinh sach béng sic ky cot dé tao ra hop chét tiéu dé (325 mg, 43%).

BUGC 2: etyl 3-xyclopropyl-1-metyl-4-vinyl- 1 H-pyrazol-5-carboxylat

HsC
N ’N
N \

HSCVOW
o ~=CH

2

Dung dich chtta etyl 3-xyclopropyl-4-iodo-1-metyl-1H-pyrazol-5-carboxylat
(325 mg, 1,015 mmol), 4,4,5,5-tetrametyl-2-vinyl-1,3,2-dioxaborolan (313 mg, 2,030
mmol) va triphenylphosphin paladi clorua (71,3 mg, 0,102 mmol) trong dioxan (4 mL)
va NayCOjs chira nuée (1,8 M, 2 mL) duoc gia nhiét dén 90°C qua dém. Hon hop phan
tmg duge tinh sach bing sdc ky cot dé tao ra hop chét tidu dé (87 mg, 39%).

BUGC 3: etyl 3-xyclopropyl-4-formyl-1-metyl-1H-pyrazol-5-carboxylat

H3C‘N—N\
H3C\/O NS

O =0
B6 sung osmi tetroxit (dung dich 2,5% khéi luong trong #-butanol) (0,149 mL,
0,012 mmol) vao dung dich chira etyl 3-xyclopropyl-1-metyl-4-vinyl-1H-pyrazol-5-
carboxylat (87 mg, 0,395 mmol) trong dioxan (4 mL) ¢ 0°C. Tiép theo, dung dich chtra
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natri periodat (169 mg, 0,790 mmol) trong nude (2 mL) duge bd sung tir tir. Hon hop
duoc khudy ¢ RT trong 30 phut va sau d6 dugc pha lodng bang Na»S,0; chira nuée
(1M, 10 mL) va EtOAc (50 mL). L&p chira nuée duoc rira bang EtOAc (50 mL). Lép
hitu co két hop duogce rira bang nude mubi bién (50 mL). Lép hitu co duge tach, duoc
sdy kho trén Na»SOq, duoc loc va dugce lam bay hoi trong chén khong dé tao ra hop chat
tiéu dé (88 mg, 100%).
BUGC 4: 3-xyclopropyl-1-metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on

Bb sung hydrazin hydrat (99 mg, 0,096 mL, 1,980 mmol) vao dung dich chita
etyl 3-xyclopropyl-4-formyl-1-metyl-1H-pyrazol-5-carboxylat (88 mg, 0,396 mmol)
trong EtOH (3 mL). Hon hop duge khudy & 60°C qua dém va sau d6 dugc cd & 4p suét
giam. Chét c6 dugc pha loang bing NaHCOj3 bdo hoa (20 mL) va dugce chiét bang DCM
(10 mL x 3) d& tao ra hop chét tiéu dé du6i dang chit rin mau tring duc (74 mg, 98%).

DIEU CHE 31: 1-xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on

-0 S
4 N\ N O g CHs
"CH

B6 sung natri hydrit (180 mg, 4,50 mmol) vao dung dich chua etyl 2-formyl-1H-
pyrol-3-carboxylat (501 mg, 3,00 mmol) trong DMF (7493 pL). Hbn hop duge khuay
trong 1 gio. Tiép theo, (2-(clometoxy)etyl)trimetylsilan (532 uL, 3,00 mmol) duoc bd
sung. Hdn hop phan Gng dugc khudy thém mat gio nita va sau d6 duogc dung bang nudce
va dugc chiét béng EtOAc. Lép hitu co dugc rira béng nude mudi bién, duge séy kho

trén NaaSO0s, va dugc cd dé tao ra hop chét tidu d& dudi dang dau (766 mg, 86%).

BUGC 2: etyl 4-bromo-2-formyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrol-3-

carboxylat
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B6 sung N-bromosuxinimit (458 mg, 2,58 mmol) vao dung dich chira etyl 2-
formyl-1-((2-(trimetylsilyl)etoxy)metyl)-1 H-pyrol-3-carboxylat (766 mg, 2,58 mmol)
trong axetonitril (6,439 mL). Hdn hop dugc khudy trong 1 git va sau d6 duge pha lodng
bing nude va duoc chiét bing EtOAc. Lép hitu co dugc rira bang nudc mudi bién, duge
sdy kho trén NaySOq, va dugc cb. San phidm duoc tinh sach bang sic ky nhanh, giai hip
v6i 0 dén 30% EtOAc trong heptan, dé tao ra hop chit tiéu dé duéi dang dau (542 mg,
56%).

BUGC 3: etyl 2-formyl-4-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrol-3-

H,C
HsC 3
3 \-—'O —
NN .CH
O VO\/\S."\CHS
0= CH; °

Dung dich chira etyl 4-bromo-2-formyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-

carboxylat

pyrol-3-carboxylat (542 mg, 1,440 mmol), 2,4,6-trimetyl-1,3,5,2,4,6-trioxatriborinan
(401 pL, 2,88 mmol), SPhos G1, san phém cong metyl t-butyl ete (110 mg, 0,144 mmol),
va kali phosphat (917 mg, 4,32 mmol) trong THF (6,858 mL) va nuéc (343 pL) duge
gia nhiét &én 110°C trong thiét bi phan tng vi séng trong 30 phut. Hén hop phan tng
sau d6 duoc b trén Celite® va duoc tinh sach bang sic ky nhanh, giai hip véi 0 dén

40% EtOAc trong heptan, dé tao ra hop chét tiéu d& dudi dang dau (379 mg, 84%).

BUGC 4: etyl 2-formyl-4-metyl-1H-pyrol-3-carboxylat

0O CHgs
HsC” O B
O~ —NH

B6 sung bo triflorua dietyl eterat (439 pL, 3,55 mmol) vao dung dich chua etyl
2-formyl-4-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrol-3-carboxylat (369 mg,
1,185 mmol) trong DCM (11,8 mL). Hdn hgp phan tng duge khudy ¢ nhiét d6 phong

trong 1 gid va sau d6 duge ding bang nuée va NaHCO;3 bio hoa va duge khudy trong
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2 gidv. Etyl axetat duoc bd sung. Lép hitu co duge tach, dugc rira bing nude mubi bién,
va dugc c6 dé tao ra chét rin mau dé nhat. Chét ran duoc hoa tan trong etanol (9,272
mL) va nudce (1,854 mL). Kali cacbonat (1,538 g, 11,13 mmol) dugc bd sung. Hon hop
dugc khudy ¢ nhiét do phong trong 1 gidy va duge lam bay hoi dén kho & 4p suét giam.
San phém duoc hép thu trong EtOAc, dugce séy kho trén NazSO4 khan va dugc co dé tao
ra hop chit tiéu dé dudi dang chét rin mau tring duc (194 mg, 96%).

BUGC 5: etyl 1-xyclopropyl-2-formyl-4-metyl-1H-pyrol-3-carboxylat

O CH,

H,C™ 0 M
O Nb

Dung dich chira etyl 2-formyl-4-metyl-1H-pyrol-3-carboxylat (184 mg, 1,016
mmol), axit xyclopropylboronic (262 mg, 3,05 mmol), NaCO; (323 mg, 3,05 mmol),
ddng (II) axetat (277 mg, 1,523 mmol), va 2,2'-bipyridin (238 mg, 1,523 mmol) trong
DCE (5,078 mL) dugc khudy & 70°C trong 4 gio. Hon hop phan tmg dwoc ¢d trén
Celite® va dugc tinh sach bang sic ky nhanh, giai hip véi 0 dén 80% EtOAc trong
heptan, dé tao ra hop chat tiéu d& (137 mg, 61%).

BUGC 6: 1-xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on

Dung dich chta etyl 1-xyclopropyl-2-formyl-4-metyl-1H-pyrol-3-carboxylat
(127 mg, 0,574 mmol) va hydrazin hydrat (255 pL, 2,87 mmol) trong axit axetic (1,435
mL) dugc gia nhiét ¢ 80°C trong 30 phut va sau do dugc cd trong chan khong. Phan con
lai thu duoc dugce phan chia gitta DCM va NaHCOs3 chra nuéce. Lop hitu co duoc sdy

kho va duoc c¢d dé tao ra hop chét tiéu d& (64 mg, 59%).

PIEU CHE 32: 3-xyclopropyl-1-metyl-1,6-dihydro-7H-pyrolo[2,3-d|pyridazin-7-on

0 /CH3
AN N
Na /

BUGC 1: etyl 4-bromo-3-formyl-1H-pyrol-2-carboxylat
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Br

Bd sung N-bromosuxinimit (860 mg, 4,83 mmol) vao dung dich dugc lam lanh
bang da ctia etyl 3-formyl- 1 H-pyrol-2-carboxylat (702 mg, 4,20 mmol) trong axit axetic
(11,2 mL) va dioxan (5,599 mL). H3n hop phan tng duge khudy & 0°C trong 6 gio va
sau d6 dugc phén chia gifta nudce mubi bién va EtOAc. L6&p hitu co dugce tach, duge rua
bing Na,COj3 chtra nudce bio hoa, duge siy kho trén NazSO4 va duge tinh sach bang sic
ky nhanh, giai hip v6i 0 dén 5% DCM trong EtOAc, dé tao ra hop chét tiéu dé dudi
dang chét rin (348 mg, 34%).

BUGC 2: etyl 4-bromo-3-formyl-1-metyl-1H-pyrol-2-carboxylat

O CHgj
1
H3C/\O \ N
/
O~
Br

Dung dich chtra etyl 4-bromo-3-formyl-1H-pyrol-2-carboxylat (305 mg, 1,240
mmol) trong DMF (4,958 mL) duoc lam lanh dén 0°C. Natri hydrit (99 mg, 2,479 mmol)
duoc bd sung va hdn hop duoc khudy trong 30 phit. Metyl iodua (116 pL, 1,859 mmol)
duoc bd sung, va hdn hop dugc khudy trong 1 gid & RT va sau d6 dugc pha lodng bing
nude. Két tia duoce tach b'fmg cach loc dé tao ra hop chét tiéu dé dudi dang chét rén (160

mg, 50%).

BUGC 3: etyl 4-xyclopropyl-3-formyl-1-metyl-1H-pyrol-2-carboxylat

HiC™ 07,

Dung dich chtta etyl 4-bromo-3-formyl-1-metyl- 1 H-pyrol-2-carboxylat (160 mg,
0,615 mmol), axit xyclopropylboronic (106 mg, 1,230 mmol), SPhos G1, san pham phu
metyl ¢-butyl ete (23,40 mg, 0,031 mmol), va kali phosphat (392 mg, 1,846 mmol) trong
toluen (1,465 mL) va nude (73,2 pL) duoc gia nhiét dén 130°C trong 1 gitr va sau d6
duge tinh sach bang HPLC (Phuong phép B) dé tao ra hop chét tidu dé duési dang dau
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(39 mg, 29%).
BUGC 4: 3-xyclopropyl-1-metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on

Dung dich chira etyl 4-xyclopropyl-3-formyl-1-metyl-1 H-pyrol-2-carboxylat (39
mg, 0,176 mmol) va hydrazin hydrat (47,0 pL, 0,529 mmol) trong axit axetic (881 uL)
dugc gia nhiét & 80°C trong 30 phit. Hn hop phan tmg dugc ¢ trong chan khong va
phan con lai dwoc tach gitta EtOAc va NaHCOj; chtra nuée. Lop hitu co duge siy kho

va dugce ¢d dé tao ra hop chét tiéu dé dudi dang chat ran (30 mg, 90%).

DPIEU CHE 33: 1-metyl-3-(triflometyl)-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

Dung dich chira 2,5 M n-butyllithi trong hexan (1,58 mL, 3,96 mmol) dugc bd
sung nho giot qua xy lanh vao dung dich dugc khudy chira diisopropylamin (565 pL,
3,96 mmol) trong THF khan (2,57 mL) & -78°C. Hon hop thu dugc duoc khudy & -78°C
trong 10 phut va sau do ¢ 0°C trong 30 phut. Dung dich LDA thu duoc dugc lam lanh
dén -78°C va dung dich chira etyl 1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylat (400
mg, 1,80 mmol) trong THF (2,57 mL) duoc bd sung nhé giot. Hon hop duge khudy
& -78°C trong 5 phit va sau d6 DMF (1,12 mL, 14,4 mmol) duoc ) sung nho giot va
hdn hop dugc khudy & -78°C trong 1 gio. Bé 1am lanh duoc loai bd, va hdn hop phan
g duge lam 4m tir tir dén nhiét 6 phong. Sau 1 gio & 20°C, hdn hgp phéan tmg dugc
rét vao dung dich duge khudy nhanh ctia NH4Cl chira nuéc bdo hoa. San pham duoc
chiét bang EtOAc (x 3) va pha hitu co két hop duge rira bing NH4Cl chira nuéce béo hoa,
va sau do duoc séy kho trén NasSO4 khan. Chét ndi bé mit duoc gan tu chét 1am kho,
va dung méi dugc loai bé trong chan khong. Chat tach thd dugc tinh sach bang sac ky

nhanh ¢t s dung hé théng tinh sach ty dong ISCO®, giai hip véi gradien 0-20%
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EtOAc trong heptan. Céc phan doan chira san phdm dugc gom va duge két hop, duge
cb trén thiét bj bay hoi quay & 35°C, va duoc siy kho trong chan khéng dé tao ra hop
chit tiéu d& dudi dang diu mau vang nhat (300 mg, 67%).

BUGC 2: 1-metyl-3-(triflometyl)-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on

B sung nhé giot hydrazin hydrat (174 pL, 3,60 mmol) vio binh thét ¢6 di duoc
nap etyl 5-formyl-1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylat (300 mg, 1,20
mmol) trong EtOH/HOAc (10:1 v/v, 4,00 mL) & nhiét do phong cung véi khudy. Binh
thét ¢d duoc bit kin, va hdn hop phan tng duoc gia nhiét & 80°C trong 20,5 gid trudce
khi lam mat dén nhiét do phong. Két thia mau tréng thu dugc duge gom béng cach loc
chan khong qua phéu thuy tinh frit dé tao ra hop chit tiéu dé dudi dang chét ran két tinh
mau tring (196 mg, 75%).

DIEU CHE 34: l-isopropyl-3,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-

on

BUGC 1: 3-bromo-1-isopropyl-4-metoxy-7-metyl-1H-pyrazolo[3,4-d]pyridazin va 3-
bromo-2-isopropyl-4-metoxy-7-metyl-2 H-pyrazolo[3,4-d|pyridazin

H3Co
HsC<

0 Br 3C 9] Br

’
l\l‘I I \N N7 = CHs
N AN | N—

N ~ \N/ CH
CH, )~CH, s
l‘FgC Vél CH3

B sung 2-iodopropan (2,79 g, 16,44 mmol, 1,64 mL) va K»COs (1,70 g, 12,33
mmol) vao dung dich chtta 3-bromo-4-metoxy-7-metyl-1H-pyrazolo[3,4-d]pyridazin
(1,00 g, 4,11 mmol) trong DMF (10 mL). Hon hop dugc khudy & 15°C trong 3 gio va
sau d6 dugc loc va dugc rira bang EtOAc (20 mL). San phim loc dugc 1am bay hoi & ap
sut giam dé tao ra phan cin, duoc tinh sach bang sic ky cot (Si02) giai hap vdi ete dau
mé/EtOAc (5:1 dén 1:1) dé tao ra hdn hop gdbm hop chit tiu dé duéi dang chit rin mau
trang (220 mg).

BUGC 2: 1-isopropyl-4-metoxy-3,7-dimetyl-1H-pyrazolo[3,4-d]pyridazin
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HsC
O  CH,
’
[}l | N
N 8 N'
CH )\CHg
ZC

B& sung axit metylboronic (314,9 mg, 5,26 mmol), Pd(dppf)Clo.CH,Cl, (286,4
mg, 350,71 pmol) va Cs2COs (3,43 g, 10,53 mmol) vao dung dich chtta 3-bromo-1-
isopropyl-4-metoxy-7-metyl-1H-pyrazolo[3,4-d]pyridazin va 3-bromo-2-isopropyl-4-
metoxy-7-metyl-2 H-pyrazolo[3,4-d[pyridazin (1 g) trong toluen (6 mL) va nudc (1 mL).
Hbn hop duge khir khi va duoc suc Na (3x) va sau d6 duoc khudy & 100°C trong 16 gidy
trong mdi trudng Ny. Hon hop phan ung dugc pha lodng bing nuée (10 mL) va dugc
chiét bang EtOAc (10 mL x 3). L6p hiru co két hop dugc sdy kho trén Na,SOq, duoc loc
va dugc ¢cd & ap sut giam. Phan con lai thu dugc dugc tinh sach béng sdc ky nhanh
silica gel (ISCO® cot 12 g SepaFlash®) giai hdp voi gradien 0-45% EtOAc trong ete
ddu mé. San phdm thé duoc nghién bing ACN/DMSO (20:1, 10 mL) trong bé da
kho/axeton va sau d6 dugce loc & nhiét do cdn moi truong. Ba loc dugce séy kho & ap suét

giam dé tao ra hop chit tiéu dé du6i dang chét rin mau tring (250 mg).
BUOC 3: 1-isopropyl-3,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on

B6 sung HCI (4 M, 10,00 mL) vao dung dich chira 1-isopropyl-4-metoxy-3,7-
dimetyl-1H-pyrazolo[3,4-d]pyridazin (250 mg, 1,13 mmol) trong dioxan (10 mL). Hon
hop duge khudy & 90°C trong 16 gid va sau d6 duoc cd & ap sudt giam dé tao ra hop

chét tiéu dé dudi dang chit rin mau xam (172 mg, 72%).
DPIEU CHE 35: (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit

HsC

H

N Br

CH; O

B6 sung nhé giot 2-bromoaxetyl bromua (9,66 mL, 111 mmol) vao dung dich
chira (S)-1-(p-tolyl)etanamin (16,32 mL, 111 mmol) va EtN (15,46 mL, 111 mmol)
trong DCM (185 mL) & -10°C. Hon hop phan (g duoc khudy & -10°C trong 1 gid va
sau d6 dugc pha lodng bing nuée, dugc chiét bing DCM, dugc rira bing nudce mudi
bién, sdy khd trén MgSOs, loc va cd. San pham thd dugc phan tén trong hexan (200

mL), va huyén phu dic thu duoc dugc khudy trong 30 phiit va dugc loc dé tao ra hop
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chét tiéu dé dudi dang chét rn mau tréng (26,97 g, 95%).

DIEU CHE 36: (S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

F
F'
Br
CH; O

Hop chét tiéu dé dugc didu ché gidng nhu PIEU CHE 35, sir dung (S)-1-(4-
(triflometyl)phenyl)etanamin (21,00 g, 111 mmol) thay cho (S)-1-(p-tolyl)etanamin.
Hop chét tidu dé thu dwoc dudi dang chét rin mau trang (30,4 g, 88%).

DPIEU CHE 37: (S)-2-bromo-N-(1-(4-metoxyphenyl)etyl)axetamit

.0
HaC H

N
Br

CH; O

Hop chét tiéu d& duge diéu ché gibng nhu PIEU CHE 35, st dung (S)-1-(4-
metoxyphenyl)etanamin (48,8 mL, 331 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop
chét tiéu dé thu dwoc dudi dang chét rin mau tring duc (84,7 g, 94%).

PIEU CHE 38: (S)-2-bromo-N-(1-(4-clo-2-metylphenyl)etyl)axetamit

Cl

H

N
Br

CHs CH; O
Hop chét tiéu dé dugc didu ché gibng nhu PIEU CHE 35, sir dung (S)-1-(4-clo-
2-metylphenyl)etan-1-amin (700 mg, 4,13 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop
chat tiéu dé thu dwoc du6i dang chét ran mau tring (670 mg, 56%).

PIEU CHE 39: (S)-2-bromo-N-(1-(4-clophenyl)etyl)axetamit

Cl

H

N
Br

CH; O

Hop chét tiéu dé dugc diéu ché gidng nhu PIEU CHE 35, sir dung (S)-1-(4-
clophenyl)etan-1-amin (5,68 mL, 40,5 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop
chét tidu d& thu dugc dudi dang chét ran mau trang duc (10,1 g, 90%).

105



51362 106/207

DPIEU CHE 40: (S)-2-bromo-N-(1-(4-flo-3-metylphenyl)etyl)axetamit

F
H
HaC N\”/\Br
CHs; O

Hop chit tiéu dé dugc diéu ché gibng nhu PIEU CHE 35, sir dung (S)-1-(4-flo-
3-metylphenyl)etanamin (700 mg, 4,57 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop

chit tiéu d& thu duoc dudi dang chét ran mau trang (1,1 g, 88%).

DPIEU CHE 41: (S)-2-bromo-N-(1-(3-flophenyl)etyl)axetamit

CH; O

Hop chét tiéu dé duoc didu ché gidng nhu PIEU CHE 35, st dung (S)-1-(3-
flophenyl)etanamin (700 mg, 5,03 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop chat

tidu dé thu dugc dudi dang chit rin mau hdng (1,1 g, 86%).

DIEU CHE 42: (S)-2-bromo-N-(1-phenyletyl)axetamit

N\H/\Br

CH; O

Hop chét tiéu d& dwoc didu ché giéng nhu PIEU CHE 35, st dung (S)-1-
phenyletan-1-amin (5,32 mL, 41,3 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop chét

tiéu dé thu dugc dudi dang chit rin mau nau vang (8,8 g, 88%).

DPIEU CHE 43: (S)-2-bromo-N-(1-(2-flo-4-metoxyphenyl)etyl)axetamit

Hyc O ’
N\H/\Br

F  CH; O

Hop chét tiéu d& dugc diéu ché gidng nhu PIEU CHE 35, sir dung (5)-1-(2-flo-
4-metoxyphenyl)etanamin (6,338 g, 37,5 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop

chit tiéu d& thu dwoc dudi dang chét rin mau nau vang (7,5 g, 69%).

PIEU CHE 44: 2-bromo-N-(1-(croman-6-yl)etyl)axetamit
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Hop chét tiéu dé duoc didu ché gidng nhu DPIEU CHE 35, sir dung 1-(croman-6-
yl)etan-1-amin (700 mg, 3,95 mmol) thay cho (S)-1-(p-tolyl)etanamin. Hop chét tiéu dé
thu dugc dudi dang ddu mau nau (829 mg, 70%).

DPIEU CHE 45: 2-bromo-N-(1-(2,3-dihydrobenzo[ ][ 1,4]dioxin-6-yl)etyl)axetamit

)
( ;
O \”/\Br
CH; O
Hop chét tiéu @& dugc diéu ché giéng nhu PIEU CHE 35, st dung 1-(2,3-
dihydrobenzo[b][1,4]dioxin-6-yl)etan-1-amin (600 mg, 3,35 mmol) thay cho (S)-1-(p-
tolyl)etanamin. Hop chét tiéu dé thu duoc dudi dang chat rin mau trang (590 mg, 59%).

DPIEU CHE 46: (S)-2-bromo-N-(1-(2-flo-4-metylphenyl)etyl)axetamit
HiC

H
N\H/\Br

"F CHy O

B6 sung nho giot 2-bromoaxetyl bromua (4,58 mL, 52,7 mmol) vao dung dich
chira (S)-1-(2-flo-4-metylphenyl)etan-1-amin, HC1 (10 g, 52,7 mmol) va EtsN (14,70
mL, 105 mmol) trong DCM (88 mL) & 0°C. Hon hgp phéan Gng dugc khudy & 0°C trong
1 gio va sau do dugc pha lodng bing nudc, duge chiét bang DCM, duoc rira bang nudec
mubi bién, dugc séy kho trén MgSOs, dugce loc va dugce ¢d. San phém tho duoc lam sét
trong hexan (200 mL), dugc khuéy trong 3 gio va sau d6 dugc loc dé tao ra hop chét

tiéu d& dudi dang chét rin mau tring (12,37 g, 86%).

DPIEU CHE 47: (S)-2-bromo-N-(1-(3-flo-4-metylphenyl)etyl)axetamit

HaC
H
F NY\Br
CH; O

Hop chét tiéu dé dugc diéu ché gidng nhu DIEU CHE 46, str dung (S)-1-(3-flo-
4-metylphenyl)etan-1-amin, HCl (4 g, 21,09 mmol) thay cho (S)-1-(2-flo-4-
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metylphenyl)etan-1-amin, HC1. Hop chét tidu dé thu dugc dudi dang chat rin mau tring
(5,14 g, 89%).

DPIEU CHE 48: (5)-2-bromo-N-(1-(4-metoxy-3-metylphenyl)etyl)axetamit

0
HaC ’
N
H,C jﬁar
CH; O

Hop chét tiéu d& dugce didu ché gidng nhu DIEU CHE 46, sit dung (S)-1-(4-
metoxy-3-metylphenyl)etanamin, HCI (700 mg, 3,47 mmol) thay cho (S5)-1-(2-flo-4-
metylphenyl)etan-1-amin, HC]. Hop chit tiéu d& thu dugc dudi dang chét rdn mau nau
(260 mg, 26%).

DPIEU CHE 49: (S)-2-bromo-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit
F_O
j(\Br
CH; O

Hop chit tiéu dé dugc diéu ché gibng nhu DIEU CHE 46, sir dung (S)-1-(4-
(triflometoxy)phenyl)etan-1-amin, HCI (5 g, 20,69 mmol) thay cho (S)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCI. Hop chét tiéu dé thu dugc dudi dang chét rin mau tring
(4,87 g, 72%).

DPIEU CHE 50: (S)-2-bromo-N-(1-(4-clo-2-flophenyl)etyl)axetamit

F CHy O

Hop chét tiéu d& dugc didu ché gidng nhu BIEU CHE 46, st dung (S)-1-(4-clo-
2-flophenyl)etanamin, HCl (700 mg, 3,33 mmol) thay cho (§)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCI. Hop chét tiéu dé thu duoc dudi dang chit rin mau tring
(660 mg, 67%).

PIEU CHE 51: (S)-2-bromo-N-(1-(2,4-diflophenyl)etyl)axetamit

F

Br
F  CH; O
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Hop chét tiéu d& duoc didu ché gibng nhu PIEU CHE 46, st dung (S)-1-(2,4-
diflophenyl)etanamin, HCI (700 mg, 3,62 mmol) thay cho (S)-1-(2-flo-4-
metylphenyl)etan-1-amin, HC1. Hop chat tiéu dé thu duge dudi dang chét rin mau tring
(439 mg, 44%).

DIEU CHE 52: (8)-2-bromo-N-(1-(2-clo-4-flophenyl)etyl)axetamit

F

H

N
Br

Cl CHs O

Hop chét tiéu dé duoc didu ché gibng nhu PIEU CHE 46, st dung (S)-1-(2-clo-
4-flophenyl)etanamin, HCl (723 mg, 3,44 mmol) thay cho (S)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCI. Hop chét tiéu dé thu dugc duéi dang chat rdn mau tring
(424 mg, 42%).

PIEU CHE 53: (S)-2-bromo-N-(1-(4-flo-3-metoxyphenyl)etyl)axetamit

F
H
H3C\O N\[(\Br
CH; O

Hop chit tiéu d& dugc diéu ché gidng nhu PIEU CHE 46, st dung (S)-1-(4-flo-
3-metoxyphenyl)etanamin, HCl (1 g, 4,86 mmol) thay cho (S)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCL. Hop chét tiéu dé thu dugc duéi dang cht rin mau tring
(639 mg, 45%).

DPIEU CHE 54: (S)-2-bromo-N-(1-(2,4,6-triflophenyl)etyl)axetamit

F F

H

N
Br

F CHy O

Hop chét tiéu dé duoc didu ché gidng nhu PIEU CHE 46, st dung (S)-1-(2,4,6-
triflophenyl)etanamin, HCl (700 mg, 3,31 mmol) thay cho (§)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCI. Hop chét tiéu dé thu dugc dudi dang dau mau cam (596
mg, 61%,).

PIEU CHE 55: (S)-2-bromo-N-(1-(3,5-diflophenyl)etyl)axetamit
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F H\”Aqu
CH; O
Hop chét tiéu d& duoc didu ché gibng nhu PIEU CHE 46, st dung (S)-1-(3,5-
diflophenyl)etanamin, HCl (700 mg, 3,62 mmol) thay cho (S)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCl. Hop chét tiéu dé thu dugc dudi dang chét rdn mau tring
(594 mg, 59%).

DIEU CHE 56: (S)-2-bromo-N-(1-(2-clo-6-flophenyl)etyl)axetamit

Cl

H

N
Br

F  CH; O
Hop chét tiéu dé duoc didu ché giéng nhu PIEU CHE 46, st dung (S)-1-(2-clo-
6-flophenyl)etanamin, HCl (700 mg, 3,33 mmol) thay cho (S5)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCl. Hop chét tiéu d& thu duoc dudi dang dau khong mau
(800 mg, 82%),).

DPIEU CHE 57: (S)-2-bromo-N-(1-(2,5-dimetylphenyl)etyl)axetamit

CHy

H
HsC N\H/\Br

CH; O

Hop chét tiéu d& dwoc didu ché gibng nhu PIEU CHE 46, st dung (S)-1-(2,5-
dimetylphenyl)etanamin, HCl (700 mg, 3,77 mmol) thay cho (S)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCI. Hgp chét tiéu d& thu duoc dudi dang chat ran mau nau
(620 mg, 61%),).

DiEU CHE 58: (S)-2-bromo-N-(1-(2,3-diflophenyl)etyl)axetamit

H
F N\”ABr

F CH; O
Hop chét tiéu d& duogc diéu ché gidng nhu DPIEU CHE 46, st dung (S)-1-(2,3-
diflophenyl)etanamin, HCI (700 mg, 3,62 mmol) thay cho (§)-1-(2-flo-4-

metylphenyl)etan-1-amin, HC1. Hop cht tiéu d thu duoc du6i dang chit rin mau tring
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(595 mg, 59%).
PIEU CHE 59: (S)-2-bromo-N-(1-(2,4-dimetylphenyl)etyl)axetamit

H3C

N
Br

CH; CHz O

Hop chit tiéu dé dugc didu ché gidng nhu PIEU CHE 46, st dung (S)-1-(2,4-
dimetylphenyl)etan-1-amin hydroclorua (1 g, 5,39 mmol) thay cho (S)-1-(2-tlo-4-
metylphenyl)etan-1-amin, HC1. Hop chét tidu dé thu duoc dudi dang chét rén mau tring
(500 mg, 34%).

DIEU CHE 60: (S)-2-bromo-N-(1-(5-(triflometyl)pyridin-2-yl)etyl )axetamit

o F
X
F ‘ ) k}
N \”/\Br
CHj O

Hop chit tiéu d& dugc diéu ché gibng nhu PIEU CHE 46, sit dung (S)-1-(5-
(triflometyl)pyridin-2-yl)etanamin, HCI (500 mg, 2,206 mmol) thay cho (S)-1-(2-flo-4-
metylphenyl)etan-1-amin, HCI. Hgp chit tiéu d& thu duoc dudi dang du mau xanh luc
(412 mg, 60%).

DPIEU CHE 61: (S)-2-bromo-N-(1-mesityletyl)axetamit

HaC CH,

H

N
Br

CHs CHy O

B6 sung nhé giot 2-bromoaxetyl bromua (0,130 mL, 1,502 mmol) vao dung dich
chtra (S)-1-mesityletan-1-amin, HC1 (0,300 g, 1,502 mmol) va Et;N (0,419 mL, 3,00
mmol) trong DCM khan (5 mL) & 0°C. Hon hop phan Gng dugc khudy & 0°C trong 3
gid va sau d6 dugc dimg bang NH4ClI chita nuéc bio hoa va duge dé 4m dén 20°C. Hon
hop duoc pha lodng bang EtOAc (45 mL), duoc rira bang NH4ClI chira nuée bio hoa (50
mL) va nude mudi bién, duoc siy kho trén MgSOs, duge loc va cb trong chan khong.
Chét thd thu duoc dugce tinh sach bing sic ky (cot silica gel 40 g) giai hip voi 0 dén
50% EtOAc trong heptan, dé tao ra hop chét tiéu dé du6i dang chit ran mau tring (268

mg, 63%).
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PIEU CHE 62: 2-bromo-1 -(2-(4-clophenyl)pyrolidin-1-yl)etan-1-on

g\l@/\&

B sung nho giot 2-bromoaxetyl bromua (0,813 mL, 9,36 mmol) vao dung dich
chira 2-(4-clophenyl)pyrolidin (1,7 g, 9,36 mmol) va EtsN (1,304 mL, 9,36 mmol) trong
DCM (15,60 mL) & 0°C. Hn hop phan tmg dwoc khudy & 0°C trong 1 gioy va sau d6
dugc pha lodng béng nuée, duoc chiét béng DCM, duogc rira béng nuée mudi bién, duoc
séy kho trén MgSOs, dugc loc va co. Chét thd thu duge duge hoa tan trong DCM va
duoc tinh sach bang hé théng tinh sach ty dong ISCO®, giai hap vai 0 dén 20% MeOH
trong DCM. Céc phan doan chira san phidm duogc két hop, va dung mai bi loai bd bang
cach 1am bay hoi quay & 35°C. San pham dugc sdy kho trong chan khong dé tao ra hop
chat tiéu d& dudi dang dau khong mau (2,62 g, 93%).

DPIEU CHE 63: (S)-2-bromo-N-(1-(2,6-diflophenyl)etyl)axetamit

Py

BUGC 1: (S)-N-((S)-1-(2,6-diflophenyl)etyl)-2-metylpropan-2-sulfinamit

@C EgHs

B& sung 1-(2,6-diflophenyl)etanon (10,27 g, 65,8 mmol) vao dung dich chira (S)-
2-metylpropan-2-sulfinamit (6,64 g, 54,8 mmol), tetraetoxytitani (25,00 g, 110 mmol)
va THF (110 mL) & RT. Dung dich dugc khudy & 75°C qua dém va dugc dé lanh dén
RT. Dung dich dugc lam lanh dén -45°C trong bé d4 khd/ACN/axeton, dugc bd sung
nhé giot vao huyén phi chira natri tetrahydroborat (8,29 g, 219 mmol) va THF (60 mL)
& -45°C, va duge 1am 4m dén RT trong vai gio. Sau khi khudy & RT trong 48 gio, dung
dich duoc 1am lanh dén 0°C trong bé d4 va MeOH (20 mL) dugc bd sung nhd giot cho
dén khi sy bay hoi khi ding lai. Dung dich dugc dé 4m dén RT va NaCl chira nu6e bdo
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hoa (khoang 100 mL) duoc bd sung. Hon hop duoc loc va duge rira bing EtOAc. San
pham loc dugc pha lodng bang nudc mudi bién va duoc chiét bang EtOAc (100 mL x
3). Céc phéan hitu co két hop duge sy kho trén NaxSOs khan va dugce ¢d trong chan
khong. Chit thé thu duge duge hoa tan trong DCM va dugc tinh sach bang hé théng
tinh sach tr dong ISCO®, giai hip vdi 0 dén 70% EtOAc trong heptan. Céc phan doan
chira san phdm dugc két hop, va dung méi duoc loai bd bang cach lam bay hoi quay &
35°C. San phdm dugc sdy kho trong chan khong dé tao ra hop chat tiéu dé dudi dang
dau trong (7,45 g, 52%).

BUGC 2: (5)-1-(2,6-diflophenyl)etan-1-amin

F
X
F CHj

Bd sung HCl 4 M trong dioxan (1,397 mL, 5,59 mmol) vao dung dich chta (S)-
N-((S)-1-(2,6-diflophenyl)etyl)-2-metylpropan-2-sulfinamit (365 mg, 1,397 mmol)
trong metanol (2,793 mL). Hon hop phan ting dugc khudy & RT trong 16 gid va sau d6
duoc cd trong chan khong dé tao ra mudi HCL ctia hop chét tiéu dé dudi dang chat rin
mau tring (271 mg, 1,3996 mmol). Chit rin duoc hoa tan trong THF (6 mL) va EtN
(0,2 mL, 1,4 mmol) dugc bd sung. Két tia mau tréng thu duoc duoc loc va san phém
loc duoc ¢b dé tao ra bazo tu do cta hop chét tiéu dé dudi dang chit rén mau tréng duc

(108 mg, 49%).
BUGC 3: (S)-2-bromo-N-(1-(2,6-diflophenyl)etyl)axetamit

B sung nho giot 2-bromoaxetyl bromua (2,220 mL, 25,5 mmol) vao dung dich
chtra (S)-1-(2,6-diflophenyl)etan-1-amin (4,005 g, 25,5 mmol) va EtsN (3,55 mL, 25,5
mmol) trong DCM (42,5 mL) & -10°C. Hon hop phan tng duoc khudy & -10°C trong 1
gidr va sau d6 duge pha lodng bing nudc, duge chiét bang DCM, dugc rira bang nuéce
mubi bién, duoc séy kho trén NazSOys, loc va cd. Chét tho thu duoc dugc hoa tan trong
DCM va duge tinh sach bang hé théng tinh sach tr dong ISCO®, giai hip véi 0 dén
100% EtOAc trong heptan. Cac phan doan chira san phim dugc két hop, va dung moi
duoc loai bo bang cach 1am bay hoi quay & 35°C. San phdm dugc siy kho trong chén

khong détaora hop chét tiéu dé dudi dang cht rin mau cam (3,204 g, 45,2%).

DIEU CHE 64: (R)-2-clo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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B4 sung 2-cloaxetyl clorua (0,841 mL, 10,57 mmol) vao binh thét ¢6 ddy tron
100 mL dd dwoc nap (R)-1-(4-(triflometyl)phenyl)etan-1-amin (2,0 g, 10,57 mmol),
Et:N (1,474 mL, 10,57 mmol) va ACN (20 mL) & nhiét d6 thap hon 0°C. Hén hop phan
tng duoc khudy ¢ 0 dén 5°C trong 1 gid va sau d6 duoc pha lodng bang nude (40 mL)
va duge chiét bang DCM (2 x). Lép hitu co két hop duoc rira bang nudce, dugc siy kho
trén NaxSO4 va dugc cd. Chét rin thu duoc duge tao sét trong heptan (20 mL) & nhiét
d6 phong va dugce loc. Bi loc duge rira bang heptan (5 mL x 2) va dugc sdy kho & ap
suét giam & nhiét do phong dé tao ra hop chit tiéu d& du6i dang chét rin mau tring duc

(2,51 g, 89%).

DPIEU CHE 65: (S)-2-bromo-N-(xyclopropyl(phenyl)metyl)axetamit

H
N\n/\Br
O

B6 sung nho giot 2-bromoaxetyl bromua (0,462 mL, 5,30 mmol) qua xylanh vao
dung dich chira (S)-xyclopropyl(phenyl)metanamin hydroclorua (0,9743 g, 5,30 mmol)
va EtsN (1,479 mL, 10,61 mmol) trong DCM (20,4 mL) & 0°C. Hon hop phén tng dugc
khudy & 0°C trong 1 gid va sau d6 dugc dung bang nudc (20 mL). Hé hai pha dugc
chuyén dén phéu tach va hai 16p duoc tich. Pha chita nuée dugce chiét bang DCM (20
mL va sau d6 10 mL). Pha hitu co két hop dugce rira bang nuéce mudi bién (15 mL), duoc
sdy kho trén NaySOs khan, duoc loc va ¢d trong chan khong dé tao ra hop chat tidu dé

du6i dang chét rin mau cam nhat (1,3686 g, 96%).

DIEU CHE 66: (S)-2-bromo-N-(1-(4-(metyl-ds)phenyl)etyl)axetamit

D D
D H
N\”/\Br

CH; O

BUGC 1: (metyl-ds) magié iodiua
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B6 sung nhé giot dung dich chtta iodometan-ds (15 g, 103,48 mmol, 6,44 mL)
trong EtO (75 mL) vao huyén phi chira Mg (3,27 g, 134,52 mmol) va I, (131,32 mg,
517,39 pmol, 104,22 pL) trong Et,O (25 mL) & 15°C trong mdi trudng Na. Hon hop
duoc khudy & 15°C trong 2 gid dé tao ra hop chét tiéu dé duéi dang dung dich 0,97 M
trong Et,0 (100 mL).

BUGC 2: (S)-1-(4-(metyl-ds)phenyl)etan-1-amin

D
D

D
NH,

CH,

Bé sung nho giot (metyl-ds) magié iodiua (0,97 M, 100 mL, 4,31 eq) vao dung
dich cha (S)-1-(4-bromophenyl)etan-1-amin (4,5 g, 22,49 mmol, 3,24 mL) va
Pd(dppf)Cl..CH2Cl2 (3,67 g, 4,50 mmol) trong THF (100 mL) trong moi truong Na. Hon
hop phan tng dugc khudy & 70°C trong 15 gio va sau d6 duge dung bang HCI (0,5 M,
300 mL) va duoc chiét bing EtOAc (300 mL x 2). Lép hitu co duge loai bo. Lép chua
nuée duge diu chinh dén pH=9 bing Na,COs va dugc chiét bing DCM/MeOH (300
mL x 3, 10:1). Pha hitu co két hop duoc sdy kho trén NaxSO4 khan, dugc loc va ¢ trong
chan khong dé tao ra hop chét tiéu dé dudi dang dau mau vang (2,5 g, 80%).

BUGC 3: (S)-2-bromo-N-(1-(4-(metyl-ds)phenyl)etyl)axetamit

B4 sung nhd giot 2-bromoaxetyl bromua (4,38 g, 21,70 mmol, 1,89 mL, 1.2 eq)
vao dung dich chira (S)-1-(4-(metyl-d3)phenyl)etan-1-amin (2,5 g, 18,09 mmol) va EtsN
(5,49 g, 54,26 mmol, 7,55 mL) trong DCM (50 mL) & 0°C. Hon hop phéan tmng dugc
khudy & 0°C trong 0,5 gity va sau d6 dugc rira bang HCI (1,5 M, 50 mL) va duge cd
trong chan khong. Phan con lai dugc tinh sach bang sdc ky nhanh silica gel (ISCO® cdt
40 g SepaFlash®) giai hdp véi gradien 0-20% EtOAc trong ete diu mo dé tao ra hop

chat tiéu d& dudi dang chét rdn mau tring (2,11 g, 57%).

DIEU CHE 67: (S)-2-bromo-N-(1-(4-clo-2-metoxyphenyl)propan-2-yl)axetamit

115



51362 116/207

H3C.
3CO

H
N
KTY e
CH; O
Cl :

B6 sung nho giot 2-bromoaxetyl bromua (147 pL, 1,694 mmol) vao dung dich
chira (S)-1-(4-clo-2-metoxyphenyl)propan-2-amin hydroclorua (400 mg, 1,694 mmol)
va EtsN (472 pL, 3,39 mmol) trong DCM (2,823 mL) & 0°C. Hon hop phan tmg dugc
khudy & 0°C trong 1 gidy va sau d6 duge pha lodng bang nude, dugc chiét bang DCM,
duge rira bang nude mudi bién, duogce sy kho trén MgSOs, dugc loc va c¢d. San phim
thd duge lam sét trong heptan (20 mL), duge khudy trong 60 gity va sau d6 dugc loc dé

tao ra hop chat tiéu d& dudi dang chit rin mau tring duc (349 mg, 64%).

VI DU 1: (S)-2-(4-metyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-
y1)-N-(1-(p-tolyl)etyl)axetamit

O O

Bb sung 4-metyl-1-phenyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on (29,1
mg, 0,129 mmol) va K,CO3 (32,4 mg, 0,234 mmol) vao dung dich chira (5)-2-bromo-
N-(1-(p-tolyl)etyl)axetamit (30 mg, 0,117 mmol) trong DMF (586 uL). Hon hgp phan
ung dugc gia nhiét & 50°C trong 3 gid va sau d6 dugc rét vao DMF, dugc loc qua b
loc 0,45 pm PTFE wa nuéc (Millipore® Millex-LCR) va dugc tinh sach bang HPLC
diéu ché (Phuong phap A). Céc phan doan chira san pham duoc két hop, dugc ngung
trong thiét bi bay hoi quay & 45°C, va dugc sdy kho trong chan khéng dé tao ra hop chat
tiéu dé dud6i dang chét rin mau tring (12,5 mg, 27%). '"H NMR (500 MHz, DMSO-ds)
d ppm 1,33 (d, J=6,8 Hz, 3 H), 2,26 (s, 3 H), 2,52 (s, 3 H), 4,73 (s, 2 H), 4,87 (quin,
J=7,1Hz, 1 H), 7,11 (d, J=7,8 Hz, 2 H), 7,19 (d, J/=7,8 Hz, 2 H), 7,46 - 7,58 (m, 3 H),
7,64 - 7,69 (m, 2 H), 8,45 (d, J/=7,8 Hz, 1 H), 8,48 - 8,51 (m, 1 H); ESI-MS m/z [M+H]"
402,2.

VI DU 2: (8)-N-(1-(4-metoxyphenyl)etyl)-2-(4-metyl-7-oxo-1-phenyl-1,7-dihydro-6 H-
pyrazolo|3,4-d|pyridazin-6-yl)axetamit
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Hop chét tiéu dé duoc diéu ché gidng nhu VI DU 1, sit dung 4-metyl-1-phenyl-
1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (8)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu duoc dudi dang chit rdn mau tring (28 mg, 62%).
"H NMR (500 MHz, DMSO-ds) 6 ppm 1,29 - 1,36 (m, 3 H), 2,94 (s, 3 H), 3,69 - 3,75
(m, 3 H), 4,72 (s, 2 H), 4,86 (quin, J=7,2 Hz, 1 H), 6,81 - 6,88 (m, 2 H), 7,19 - 7,26 (m,
2H),7,45-7,57 (m, 3 H), 7,62 - 7,71 (m, 2 H), 8,43 (d, J/=7,8 Hz, 1 H), 8,46 - 8,50 (m,
1 H); ESI-MS m/z [M+H]" 418,2.

Vi DU 3: (8)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo|[3,4-
d|pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit

HsC”~ “CHj

Hop chét tiéu dé dugc didu ché giéng nhu VI DU 1, st dung 4-isopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dwoc duéi dang chét rin mau tring (37 mg, 55%). '"H NMR
(500 MHz, DMSO-ds) 8 ppm 1,30 - 1,37 (m, 10 H), 2,24 - 2,29 (m, 3 H), 3,24 - 3,30
(m, 1 H), 4,71 - 4,76 (m, 2 H), 4,89 (quin, J/=7,2 Hz, 1 H), 7,10 (d, J=8,3 Hz, 2 H), 7,19
(d, J/=7,8 Hz, 2 H), 7,46 - 7,57 (m, 3 H), 7,63 - 7,68 (m, 2 H), 8,42 (d, /=8,3 Hz, 1 H),
8,60 (s, 1 H); ESI-MS m/z [M+H]" 430,3.

vi DU 4: (S)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chét tiéu dé duoc didu ché gidng nhu VI DU 1, st dung 4-isopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu duge dudi dang chét rin mau tring (51 mg,
81%). 'H NMR (500 MHz, DMSO-ds) & ppm 1,32 (dd, J=6,8, 4,9 Hz, 6 H), 1,38 (d,
J=6,8 Hz, 3 H), 3,24 - 3,30 (m, 1 H), 4,76 (s, 2 H), 4,98 (quin, J=7,2 Hz, 1 H), 7,47 -
7,57 (m, 5 H), 7,63 - 7,67 (m, 4 H), 8,59 - 8,65 (m, 2 H); ESI-MS m/z [M+H]" 484,2.

VI DU 5: (S)-2-(4-metyl-7-o0x0-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-6-
y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

£>F(O\©YH 1 Q

N N
|
CH; O N
CHs

Bd sung (S)-2-bromo-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit (40,1 mg,
0,111 mmol) va K,COs (18,33 mg, 0,133 mmol) vao lo chia 4-metyl-1-phenyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on (30 mg, 0,133 mmol) trong DMF (553 uL).
Hbn hop dugc khudy trong 1 gid & 60°C. Sau khi lam ngudi, HCI 1 M dugc bd sung
(200 mL). Két taa thu duge duoc loc va duge séy kho trong chan khong dé tao ra hop
chét tiéu dé dudi dang chét rin mau tring (28,4 mg, 55%). 'H NMR (500 MHz, CDsOD)
8 ppm 1,49 (d, J=7,32 Hz, 3 H), 2,58 (s, 3 H), 4,88 (s, 2 H), 5,07 (q, J=7,00 Hz, 1 H),
7,22 (d, J=8,79 Hz, 2 H), 7,42 - 7,57 (m, 6 H), 7,66 - 7,72 (m, 2 H), 8,31 (s, 1 H); ESI-
MS m/z [M+H]* 472,3.

VI DU 6: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(4-metyl-7-oxo-1-phenyl-1,7-dihydro-
6H-pyrazolo[3,4-d|pyridazin-6-yl)axetamit
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Hop chét tidu dé dwoc diéu ché gidng nhu VI DU 5, sir dung 4-metyl-1-phenyl-
1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu duoc dudi dang chét rin mau tring (36 mg, 79%). 'H
NMR (500 MHz, CD3;0OD) 6 ppm 1,46 (d, J=7,08 Hz, 3 H), 2,32 (s, 3 H), 2,58 (s, 3 H),
4,86 - 4,88 (m, 2 H), 5,23 (d, J=7,08 Hz, 1 H), 6,88 (d, J=12,20 Hz, 1 H), 6,95 (d,
J=8,05 Hz, 1 H), 7,26 (t, /=7,93 Hz, 1 H), 7,48 - 7,55 (m, 3 H), 7,66 - 7,70 (m, 2 H),
8,30 (s, 1 H); ESI-MS m/z [M+H]" 420,3.

vi DU T (8)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo|3,4-
dpyridazin-6-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

F. 0
o7 .9 Q
F N N
CH3 O N J

HyC”™ “CHs

Cho 4-isopropyl-1-phenyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on
(0,025 g, 0,096 mmol), (S)-2-bromo-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit (0,03
g, 0,092 mmol) va K»CO3 (0,036 g, 0,263 mmol) trong DMF (0,438 mL) vao lo. Hoén
hop phan tmg duge khudy trong 4 gio & RT va sau d6 thém HCI 1 N (1 mL) va metanol
(1 mL). Chét thd dugce tinh sach bing HPLC (Phuong phap B) dé tao ra hop chét tiéu dé
duéi dang chét rin mau tréng (9,0 mg, 21%). 'H NMR (500 MHz, CDCl3) 8 ppm 1,40
(dd, J=7,08, 4,15 Hz, 6 H), 1,47 (d, J/=7,32 Hz, 3 H), 3,27 (spt, J/=6,92 Hz, 1 H), 4,82 -
4,96 (m, 2 H), 5,14 (quin, J=7,08 Hz, 1 H), 6,33 (d, J=7,81 Hz, 1 H), 7,14 (d, J=7,81
Hz, 2 H), 7,29 - 7,33 (m, 2 H), 7,46 - 7,58 (m, 3 H), 7,63 - 7,70 (m, 2 H), 8,15 (s, 1 H);
ESI-MS m/z [M+H]" 500,3.

Vi DU 8: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-
dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-yl)axetamit
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Hop chét tiéu d& dugc didu ché gibng nhu VI DU 7, st dung 4-isopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau trang (9 mg, 20%). 'H
NMR (500 MHz, CDCl3) 6 ppm 1,41 (dd, J=6,83, 2,93 Hz, 6 H), 1,46 (d, J=6,83 Hz, 3
H), 2,31 (s, 3 H), 3,27 (spt, J/=6,92 Hz, 1 H), 4,73 - 4,98 (m, 2 H), 5,23 (quin, J=7,32
Hz, 1 H), 6,51 (d, /=8,30 Hz, 1 H), 6,77 - 6,92 (m, 2 H), 7,12 (t, J/=7,81 Hz, 1 H), 7,43
-7,56 (m, 3 H), 7,66 - 7,71 (m, 2 H), 8,15 (s, 1 H); ESI-MS m/z [M+H]" 448,4.

vi DU 9 (S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d]pyridazin-6-yl)-N-(1-(4-metoxyphenyl)etyl)axetamit

o) HsC_ CHs

HaC” H o >LCH3
N
YW | "N

CH3 O N NS 4/
CHs

Hop chét tiéu dé duoc didu ché gidng nhu VI DU 7, st dung 1-(tert-butyl)-4-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (20 mg, 45%).
"H NMR (500 MHz, CDCl3) 8 ppm 1,46 (d, J=6,83 Hz, 3 H), 1,81 (s, 9 H), 2,50 (s, 3
H), 3,77 (s, 3 H), 4,80 - 4,92 (m, 2 H), 5,09 (quin, J=7,20 Hz, 1 H), 6,40 (d, /=7.,81 Hz,
1 H), 6,74 - 6,86 (m, 2 H), 7,15 - 7,24 (m, 2 H), 7,78 (s, 1 H); ESI-MS m/z [M+H]"
398,3.

Vi DU 10: (S)-N-(1-(3-flo-4-metoxyphenyl)etyl)-2-(3-isopropyl-1,7-dimetyl-4-oxo-
1H-pyrazolo|3,4-d]pyridazin-5(4H)-yl)axetamit

.0
HsC .
F
CH; O
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Hop chét tiéu d& duoc didu ché gibng nhu VI DU 7, sir dung 3-isopropyl-1,7-
dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(3-flo-4-
metoxyphenyl)etyl)axetamit, va thu dugc dudi dang chit rin mau tring (11 mg, 30%).
"H NMR (500 MHz, CDCls) & ppm 1,38 (d, J=6,83 Hz, 6 H) 1,43 (d, J=6,83 Hz, 3 H)
2,65 (s, 3 H) 3,57 (quin, J=6,96 Hz, 1 H) 3,85 (s,3 H) 4,17 (s, 3 H) 4,73 - 4,89 (m, 2 H)
4,99 - 5,09 (m, 1 H) 6,68 (d, /=7,81 Hz, 1 H) 6,86 (t, J/=8,79 Hz, 1 H) 6,94 - 7,03 (m, 2
H); ESI-MS m/z [M+H]" 416,3.

vi DU 11: (8)-2-(1-(fert-butyl)-4-isopropyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d]pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit

HaC

H 0 >LCH3
N N N
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CHs; O Na I
H3C” “CHj

B6 sung 1-(tert-butyl)-4-isopropyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-
on (36,6 mg, 0,156 mmol) va K»COs (43,2 mg, 0,312 mmol) vao dung dich chtra (S)-2-
bromo-N-(1-(p-tolyl)etyl)axetamit (40 mg, 0,156 mmol) trong DMF (781 uL). Hon hop
phan tng dugc khudy & RT trong 18 gid va sau d6 dugc pha loang trong DMF, duoc loc
qua bd loc 0,45 pm PTEE wa nuéc (Millipore® Millex-LCR) va duge tinh sach bang
HPLC diéu ché (Phuong phéap A). Céc phan doan chira san pham duoc két hop, duoc ¢o
trong thiét bi bay hoi quay & 45°C, va duoc sdy kho trong chan khong dé tao ra hop chat
tiéu dé dudi dang chét rin mau tring (48,4 mg, 76%). '"H NMR (500 MHz, DMSO-ds)
o ppm 1,28 (dd, J=6,8, 3,4 Hz, 6 H), 1,36 (d, J/=7,3 Hz, 3 H), 1,75 (s, 9 H), 2,27 (s, 3
H), 3,16 - 3,25 (m, 1 H), 4,71 - 4,80 (m, 2 H), 4,90 (quin, J=7,3 Hz, 1 H), 7,10 (d, J=7.8
Hz, 2 H), 7,22 (d, J=8,3 Hz, 2 H), 8,23 (s, 1 H), 8,49 (d, J/=8,3 Hz, 1 H); ESI-MS m/z
[M+H]* 410,3.

vi DU 12: (8)-2-(1-(tert-butyl)-4-isopropyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d|pyridazin-6-yl)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chét tidu dé duoc diéu ché gidng nhw VI DU 11, str dung 1-(tert-butyl)-4-
isopropyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rdn mau trang (48 mg,
81%). 'H NMR (500 MHz, DMSO-ds) & ppm 1,27 (dd, J=6,8, 5,4 Hz, 6 H), 1,40 (d,
J=7,3 Hz, 3 H), 1,74 (s, 9 H), 3,16 - 3,25 (m, 1 H), 4,78 (s, 2 H), 4,99 (quin, J=7,3 Hz,
1 H), 7,57 (d, J=8,8 Hz, 2 H), 7,65 (d, J/=7,8 Hz, 2 H), 8,23 (s, 1 H), 8,69 (d, J=7,8 Hz,
1 H); ESI-MS m/z [M+H]" 464,3.

vi DU 13:  (S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-y1)-N-(1-(p-tolyl)etyl)axetamit
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Hop cht tiéu d& dugc didu ché gidng nhu VI DU 11, st dung 1-(tert-butyl)-4-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc dudi dang chét rdn mau tring (23 mg, 63%). '"H NMR
(500 MHz, DMSO-ds) 6 ppm 1,35 (d, J=6,8 Hz, 3 H), 1,74 (s, 9 H), 2,27 (s, 3 H), 2,42
-2,45 (m, 3 H), 4,75 (s, 2 H), 4,89 (quin, J/=7,2 Hz, 1 H), 7,11 (d, J=7.8 Hz, 2 H), 7,22
(d, J/=7,8 Hz, 2 H), 8,10 - 8,14 (m, 1 H), 8,49 (d, J/=7,8 Hz, 1 H); ESI-MS m/z [M+H]"
382,3.

vi DU 14 (S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d|pyridazin-6-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

F
=
HsC CH,
N
\ﬂ/\r?l Il N
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CH; O /
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Hop chét tiéu d& duoc diéu ché giéng nhu VI DU 11, s dung 1-(tert-butyl)-4-
metyl-1,6-dihydro-7H-pyrazolo|3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (19 mg,
45%). '"H NMR (500 MHz, DMSO-ds) & ppm 1,40 (d, /=6,8 Hz, 3 H), 1,74 (s, 9 H),
2,44 (s, 3 H), 4,73 - 4,83 (m, 2 H), 4,99 (quin, J=7,2 Hz, 1 H), 7,57 (d, J=8,3 Hz, 2 H),
7,66 (d, J=8,3 Hz, 2 H), 8,12 (s, 1 H), 8,69 (d, J/=7,8 Hz, 1 H); ESI-MS m/z [M+H]"
436,2.

vi DU 15 (S)-2-(1-(tert-butyl)-4-metyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

F O H,C. CHs
F>( H o) \7LCH3
F N N N
i N
CH; O Na L
CH,

Hop chét tiéu d& duoc didu ché gidng nhw VI DU 11, stt dung 1-(tert-butyl)-4-
metyl-1,6-dihydro-7H-pyrazolo|3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (22 mg,
50%). 'H NMR (500 MHz, DMSO-ds) 6 ppm 1,38 (d, J=6,8 Hz, 3 H), 1,74 (s, 9 H),
2,44 (s, 3 H), 4,71 - 4,82 (m, 2 H), 4,95 (quin, J=7,1 Hz, 1 H), 7,29 (d, J/=7,8 Hz, 2 H),
7,44 - 7,50 (m, 2 H), 8,12 (s, 1 H), 8,62 (d, J=7,8 Hz, 1 H); ESI-MS m/z [M+H]" 452,2.

vi DU 16:  (S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d)pyridazin-6-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit

H,C F H,C_ CHs

- o) >LCH3
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CHy O N v
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Hop chét tiéu d& dugc diéu ché gidng nhu VI DU 11, sit dung 1-(tert-butyl)-4-
metyl-1,6-dihydro-7 H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (21 mg, 54%). 'H
NMR (500 MHz, DMSO-ds) 6 ppm 1,35 (d, J=6,8 Hz, 3 H), 1,74 (s, 9 H), 2,28 (s, 3 H),
2,44 (s, 3 H), 4,76 (s, 2 H), 5,09 (quin, J=7,2 Hz, 1 H), 6,93 - 7,00 (m, 2 H), 7,32 (t,
J=8,1 Hz, 1 H), 8,11 - 8,14 (m, 1 H), 8,60 (d, J=7,8 Hz, 1 H); ESI-MS m/z [M+H]"
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400,3.

vi DU 17: (8)-2-(1-isopropyl-3-metyl-4-oxo- 1,4-dihydro-5H-pyrazolo|[3,4-
d]pyridazin-5-yl)-N-(1-(4-metoxyphenyl)etyl)axetamit

.0

HC ©\(H O ch
\ﬂ/\'}l | \N
CHy O Ny~
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ch)\ \

Hop chit tiéu dé duoc didu ché gidng nhu VI DU 11, st dung 1-isopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (8)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau trang (16 mg, 56%).
"H NMR (500 MHz, DMSO-ds) 8 ppm 1,34 (d, J/=7,3 Hz, 3 H), 1,45 (d, J=6,8 Hz, 6
H), 2,48 (s, 3 H), 3,72 (s, 3 H), 4,65 - 4,76 (m, 2 H), 4,86 (quin, J/=7,2 Hz, 1 H), 4,91 -
4,99 (m, 1 H), 6,85 - 6,90 (m, 2 H), 7,20 - 7,27 (m, 2 H), 8,46 (d, J=7,8 Hz, 1 H), 8,55
(s, 1 H); ESI-MS m/z [M+H]" 384,2.

Vi DU 18: (8)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(4-metoxyphenyl)etyl)axetamit

o
HsC .
'?l | N
CH; O Ny A~y
)~CH
HyC 3

Hop chit tiéu dé dugc didu ché gidng nhu VI DU 11, sir dung 3-xyclopropyl-1-
isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu dugc dudi dang chét ran mau tring (16 mg, 54%).
"H NMR (500 MHz, DMSO-ds) & ppm 0,95 - 1,01 (m, 4 H), 1,34 (d, J/=6,8 Hz, 3 H),
1,42 (d, J=6,3 Hz, 6 H), 2,39 - 2,45 (m, 1 H), 3,72 (s, 3 H), 4,65 - 4,77 (m, 2 H), 4,83 -
4,96 (m, 2 H), 6,85 - 6,89 (m, 2 H), 7,21 - 7,26 (m, 2 H), 8,46 (d, /=7,8 Hz, 1 H), 8,53
(s, 1 H); ESI-MS m/z [M+H]" 410,2.

VIDU 19: (5)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(2-flo-4-metoxyphenyl)etyl)axetamit
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Hop chét tidu d& duge didu ché gidng nhu VI DU 11, st dung 1,3-dimetyl-1,5-
dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(2-flo-4-
metoxyphenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (14 mg, 44%).
'H NMR (500 MHz, DMSO-ds) 8 ppm 1,33 (d, J/=6,8 Hz, 3 H), 2,47 (s, 3 H), 3,74 (s, 3
H), 3,99 (s, 3 H), 4,67 - 4,76 (m, 2 H), 5,06 (quin, J=7,2 Hz, 1 H), 6,74 - 6,80 (m, 2 H),
7,27 - 7,35 (m, 1 H), 8,47 (s, 1 H), 8,55 (d, J=7,8 Hz, 1 H); ESI-MS m/z [M+H]" 374,2.

vi DU 20: (S)-N-(1-(p-tolyl)etyl)-2-(1,3,4-trimetyl-7-oxo-1,7-dihydro-6 /-
pyrazolo|3,4-d]pyridazin-6-yl)axetamit
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N
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CH; O N 7
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Hop chét tiéu dé duge diéu ché giéng nhu VI DU 11, st dung 1,3,4-trimetyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit,
va thu dugc dudi dang chit rin mau tring (9 mg, 45%). '"H NMR (500 MHz, DMSO-
ds) 6 ppm 1,33 (d, /=6,8 Hz, 3 H), 2,25 (s, 3 H), 2,45 (s, 3 H), 2,49 (s, 3 H), 4,15 (s, 3
H), 4,67 (s, 2 H), 4,86 (quin, J=7,2 Hz, 1 H), 7,09 - 7,14 (m, 2 H), 7,17 - 7,21 (m, 2 H),
8,48 (d, /=8,3 Hz, 1 H); ESI-MS m/z [M+H]" 354,1.

vi DU 21: (S)-2-(1-isopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit
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Hop chét tiéu d& dugc didu ché giéng nhu VI DU 11, st dung 1-isopropyl-3,4-
dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit dé tao ra hop chét tiéu dé dudi dang chét rin mau tring (16 mg, 73%).
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'H NMR (500 MHz, DMSO-d6) § ppm 1,33 (d, J=7,3 Hz, 3 H), 1,41 (d, J=6,8 Hz, 6
H), 2,25 (s, 3 H), 2,43 - 2,45 (m, 3 H), 2,52 (s, 3 H), 4,68 (s, 2 H), 4,86 (quin, J=7,2 Hz,
1 H), 5,50 - 5,58 (m, 1 H), 7,11 (d, J=7,8 Hz, 2 H), 7,19 (d, J=8,3 Hz, 2 H), 8,48 (d,
J=8,3 Hz, 1 H); ESI-MS m/z [M+H]"* 382,1.

Vi DU 22: (S)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit

““’@YH T

N
N N‘N
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Hop chét tidu dé duoc didu ché gibng nhu VI DU 11, sir dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu duoc dudi dang chat rdn mau tring (17 mg, 74%). 'H NMR
(500 MHz, DMSO-ds) 6 ppm 1,00 - 1,06 (m, 2 H), 1,12 - 1,18 (m, 2 H), 1,33 (d, J=7.3
Hz, 3 H), 2,25 (s, 3 H), 2,45 (s, 3 H), 2,49 (s, 3 H), 4,56 (tt, J=7,6, 3,9 Hz, 1 H), 4,69 (s,
2 H), 4,87 (quin, J=7,3 Hz, 1 H), 7,09 - 7,14 (m, 2 H), 7,19 (d, J=8,3 Hz, 2 H), 8,48 (d,
J=8,3 Hz, 1 H); ESI-MS m/z [M+H]" 380,1.

vi DU  23: (8)-2-(1-isopropyl-3-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit
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’ Q7N ~CH,
N N N
| N
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Hop chét tiéu dé dugc diéu ché gibng nhu VI DU 11, str dung 1-isopropyl-3-
metyl-1,6-dihydro-7H-pyrazolo|[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc dudi dang chét rdn mau tring (15 mg, 69%). '"H NMR
(500 MHz, DMSO-ds) & ppm 1,33 (d, J=6,83 Hz, 3 H), 1,43 (d, J=6,83 Hz, 6 H), 2,25
(s, 3 H), 2,44 - 2,45 (m, 3 H), 4,74 (d, J=0,98 Hz, 2 H), 4,87 (t, J=7,20 Hz, 1 H), 5,49
(quin, J=6,83 Hz, 1 H), 7,08 - 7,13 (m, 2 H), 7,16 - 7,21 (m, 2 H), 8,33 (s, 1 H), 8,51 (d,
J=7,81 Hz, 1 H); ESI-MS m/z [M+H]" 368,1.

Vi DU 24: (S)-N-(1-(4-clo-2-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-
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dihydro-5H-pyrazolo|3,4-d]pyridazin-5-yl)axetamit

Cl F
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Hop chiét tiéu dé dugc didu ché gidng nhw VI DU 11, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-clo-2-
flophenyl)etyl)axetamit, va thu duoc dudi dang chat rin mau trang (17 mg, 83%). 'H
NMR (500 MHz, DMSO-ds) & ppm 1,06 - 1,13 (m, 4 H), 1,34 (d, J=7,08 Hz, 3 H), 2,44
(s,3H), 3,83 -3,88 (m, 1 H), 4,69 -4,78 (m, 2 H), 5,03 - 5,10 (m, 1 H), 7,28 (dd, J/=8.,42,
2,07 Hz, 1 H), 7,37 (dd, J/=10,25, 1,95 Hz, 1 H), 7,40 - 7,45 (m, 1 H), 8,48 (s, 1 H), 8,69
(d, J=7,57 Hz, 1 H); ESI-MS m/z [M+H]" 404,0.

vi DU 25:  (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(3-flophenyl)etyl)axetamit

Hop chat tiéu dé dugc diéu ché gidng nhu VI DU 11, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo|3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(3-
flophenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (18 mg, 85%). 'H
NMR (500 MHz, DMSO-ds) & ppm 1,07 - 1,13 (m, 4 H), 1,35 (d, J/=7,08 Hz, 3 H), 2,45
(s, 3 H), 3,83 - 3,89 (m, 1 H), 4,74 (s, 2 H), 4,92 (t, J=7,32 Hz, 1 H), 7,01 - 7,06 (m, 1
H), 7,12 - 7,17 (m, 2 H), 7,35 (td, J=8,05, 6,35 Hz, 1 H), 8,49 (s, 1 H), 8,58 (d, J=7,81
Hz, 1 H); ESI-MS m/z [M+H]" 370,0.

vi DU 26: (8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(2,5-dimetylphenyl)etyl)axetamit

CHs

¥ O CH;g
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Hop chét tiéu dé duoc didu ché gibng nhw VI DU 11, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(2,5-
dimetylphenyl)etyl)axetamit, va thu dudc dudi dang chét rin mau trang (14 mg, 66%).
"H NMR (500 MHz, DMSO-ds) & ppm 1,04 - 1,12 (m, 4 H), 1,32 (d, J=6,83 Hz, 3 H),
2,16 (s, 3 H), 2,19 (s, 3 H), 2,45 (s, 3 H), 3,85 (tt, J=7,20, 3,66 Hz, 1 H), 4,71 (s, 2 H),
4,82 (t, J=7,32 Hz, 1 H), 6,98 - 7,02 (m, 1 H), 7,04 - 7,09 (m, 2 H), 8,44 - 8,50 (m, 2
H); ESI-MS m/z [M+H]" 380,1.

VIDU 27: (8)-2-(1,3-dimetyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-yl)-N-
(1-(p-tolyl)etyl)axetamit
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Hop chét tiéu dé duoc diéu ché giéng nhu VI DU 11, st dung 1,3-dimetyl-1,6-
dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit,
va thu dugc dudi dang chét rin mau tring (12 mg, 60%). '"H NMR (500 MHz, DMSO-
ds) 8 ppm 1,33 (d, J=6,8 Hz, 3 H), 2,25 (s, 3 H), 2,42 - 2,45 (m, 3 H), 4,17 (s, 3 H), 4,73
(d, J/=2,2 Hz, 2 H), 4,86 (t, J/=7,3 Hz, 1 H), 7,11 (d, J=8,3 Hz, 2 H), 7,19 (d, J=8,1 Hz,
2 H), 8,32 (s, 1 H), 8,50 (d, J=8,1 Hz, 1 H); ESI-MS m/z [M+H]" 340,0.

vi DU 28 (5)-2-(1-xyclopropyl-3-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit
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Hop chét tiéu dé duoc diéu ché gidng nhu Vi DU 11, st dung 1-xyclopropyl-3-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc dudi dang chét rén mau tring (13 mg, 61%). 'H NMR
(500 MHz, DMSO-ds) 6 ppm 1,02 - 1,08 (m, 2 H), 1,14 - 1,19 (m, 2 H), 1,33 (d, J=7,08
Hz, 3 H), 2,25 (s, 3 H), 2,41 (s, 3 H), 4,52 (tt, J=7,47, 3,87 Hz, 1 H), 4,75 (d, J=1,71
Hz, 2 H), 4,87 (t, J=7,20 Hz, 1 H), 7,11 (d, J=8,30 Hz, 2 H), 7,19 (d, J=8,05 Hz, 2 H),
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8,31 (s, 1 H), 8,51 (d, J/=7,81 Hz, 1 H); ESI-MS m/z [M+H]" 366,1.
VI DU 29: (8)-2-(1,7-dimetyl-4-oxo0-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-
(1-(p-tolyl)etyl)axetamit
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Hop chét tiéu d& dugc didu ché giéng nhu Vi DU 11, st dung 1,7-dimetyl-1,5-
dihydro-4 H-imidazo[4,5-d]pyridazin-4-on va (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit,
va thu dugc dudi dang chit rdn mau tring (5 mg, 26%). '"H NMR (500 MHz, DMSO-
ds) & ppm 1,33 (d, J=7,08 Hz, 3 H), 2,25 (s, 3 H), 2,58 (s, 3 H), 3,99 (s, 3 H), 4,66 - 4,75
(m, 2 H), 4,86 (t, J=7,44 Hz, 1 H), 7,11 (d, J=8,30 Hz, 2 H), 7,18 - 7,21 (m, 2 H), 8,20
(s, 1 H), 8,46 (d, J=8,05 Hz, 1 H); ESI-MS m/z [M+H]" 340,1.

vi DU 30: (8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
dpyridazin-5-y1)-N-(1-(2,3-diflophenyl)etyl)axetamit
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Hop chét tiéu dé duoc didu ché gidng nhu VI DU 11, sit dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(2,3-
diflophenyl)etyl)axetamit, va thu duoc duéi dang chét rin mau tring (16 mg, 74%). 'H
NMR (500 MHz, DMSO-ds) & ppm 1,06 - 1,13 (m, 4 H), 1,37 (d, J=7,08 Hz, 3 H), 2,44
(s, 3 H), 3,85 (tt, J=7,23, 3,75 Hz, 1 H), 4,69 - 4,79 (m, 2 H), 5,12 (t, J=7,08 Hz, 1 H),
7,16 - 7,24 (m, 2 H), 7,26 - 7,34 (m, 1 H), 8,48 (s, 1 H), 8,72 (d, J=7,57 Hz, 1 H); ESI-
MS m/z [M+H]" 388,0.

vi DU 31:  (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5S H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-metoxy-3-metylphenyl)etyl)axetamit

129



51362 130/207

Hc©

H
HSCJQ\rNW/\N \N

@)
L

Hop chét tiéu dé duoc diéu ché gidng nhuw VI DU 11, st dung 1-xyclopropyl-3-

CHs

metyl-1,5-dihydro-4 H-pyrazolo|3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-metoxy-
3-metylphenyl)etyl)axetamit, va thu duge dudi dang chét rin mau tring (12 mg, 57%).
ESI-MS m/z [M+H]* 396,0.

vi DU 32:  (5)-2-(1-xyclopropyl-3-metyl-4-oxo0-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit

Hop chit tiéu dé dugc diéu ché gidng nhu VI DU 11, st dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo|[3,4-d]pyridazin-4-on va (8)-2-bromo-N-(1-(5-
(triflometyl)pyridin-2-yl)etyl)axetamit, va thu dugc dudi dang chit rdn mau trang (12
mg, 28%). 'H NMR (500 MHz, DMSO-ds) 8 ppm 1,07 - 1,13 (m, 4 H), 1,41 (d, J=7,08
Hz, 3 H), 2,45 (s, 3 H), 3,82 - 3,88 (m, 1 H), 4,73 - 4,82 (m, 2 H), 5,00 (t, J/=7,44 Hz, 1
H), 7,61 (d, J/=8,30 Hz, 1 H), 8,19 (dd, J=8,30, 2,44 Hz, 1 H), 8,49 (d, J=0,73 Hz, 1 H),
8,76 (d, J=7,32 Hz, 1 H), 8,88 - 8,91 (m, 1 H); ESI-MS m/z [M+H]" 421,0.

VI DU 33: (S)-2-(1-metyl-4-oxo- 1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-(1-
(p-tolyl)etyl)axetamit
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CHa
| B sung 1-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on (14 mg, 0,093
mmol) va K2COs (25,8 mg, 0,186 mmol) vao dung dich chua (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit (23,88 mg, 0,093 mmol) trong DMF (466 uL). Hon hop phan tmg
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duoc khuéy & RT trong 18 gio va sau d6 dugc pha loang trong DMF, dugc loc qua bd
loc 0,45 pym PTFE wa nudc (Millipore® Millex-LCR) va dugc tinh sach bang HPLC
(Phuong phép B). Céc phan doan chira san phém duoc két hop, dugc cd trong thiét bi
bay hoi quay & 45°C, va duoc siy kho trong chan khong dé tao ra hop chat tiéu dé dudi
dang chat rdn mau trang (9,2 mg, 30%). 'H NMR (500 MHz, DMSO-ds) & ppm 1,35 (d,
J=7,3 Hz, 3 H), 2,27 (s, 3 H), 4,11 (s, 3 H), 4,71 - 4,81 (m, 2 H), 4,88 (quin, J=7,2 Hz,
1 H), 7,13 (d, J/=7,8 Hz, 2 H), 7,19 - 7,23 (m, 2 H), 8,22 (s, 1 H), 8,50 (d, J=8,3 Hz, 1
H), 8,59 (s, 1 H); ESI-MS m/z [M+H]" 326,3.

VI DU 34: (8)-2-(1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo|3,4-d]pyridazin-5-y1)-N-(1-
(4-(triflometyl)phenyl)etyl)axetamit

ek
CHS\[C])/\IQij\/,\\}N

CHs

Hop chit tiéu d& duoc didu ché giéng nhu VI DU 33, st dung 1-metyl-1,5-
dihydro-4 H-pyrazolo|3,4-d]|pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugce dudi dang chét rin mau tring (13 mg,
37%). 'H NMR (500 MHz, DMSO-ds) & ppm 1,39 (d, J=6,8 Hz, 3 H), 4,11 (s, 3 H),
4,75 - 4,85 (m, 2 H), 4,98 (quin, J/=7,2 Hz, 1 H), 7,55 (d, J=8,3 Hz, 2 H), 7,69 (d, J=7,8
Hz, 2 H), 8,22 (d, J=1,0 Hz, 1 H), 8,59 (s, 1 H), 8,69 (d, J/=7.8 Hz, 1 H); ESI-MS m/z
[M+H]" 380,1.
Vi DU 35: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-metyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d|pyridazin-5-yl)axetamit

HaC F
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H
[I N
\f(\’\lj I oN
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\
CHj
Hop chét tiéu d& dugc didu ché gidng nhu VI DU 33, st dung 1-metyl-1,5-
dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (8)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugc duéi dang chét rin mau trang (12 mg, 37%). 'H

NMR (500 MHz, DMSO-de) 8 ppm 1,34 (d, J=6,8 Hz, 3 H), 2,28 (s, 3 H), 4,10 (s, 3 H),
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4,73 - 4,83 (m, 2 H), 5,09 (quin, J=7,2 Hz, 1 H), 6,94 - 7,03 (m, 2 H), 7,29 (t, J=8,1 Hz,
1 H), 8,22 (d, J=1,0 Hz, 1 H), 8,57 - 8,63 (m, 2 H); ESI-MS m/z [M+H]* 344,2.

ViDU 36: (5)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(p-tolyl)etyl)axetamit

HsC

\ﬂ/\’ﬂ I N
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Hop chét tiéu d& dugc didu ché gidng nhu VI DU 33, sir dung 1,3-dimetyl-1,5-
dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit,
va thu duge dudi dang chét rin mau trang (11 mg, 47%). '"H NMR (500 MHz, DMSO-
d6) & ppm 1,35 (d, J=7,3 Hz, 3 H), 2,27 (s, 3 H), 2,48 (s, 3 H), 4,00 (s, 3 H), 4,67 - 4,77
(m, 2 H), 4,88 (quin, J=7,2 Hz, 1 H), 7,10 - 7,16 (m, 2 H), 7,21 (d, J=7,8 Hz, 2 H), 8,46
- 8,51 (m, 2 H); ESI-MS m/z [M+H]" 340,2.

VIDU 37: (5)-2-(1,3-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-
(1-(4-(triflometyl)phenyl)etyl)axetamit

e R
F " O cH,
N\HAN SN
CHs O N~y
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Hop chét tiéu d& duoc didu ché gibng nhu VI DU 33, sit dung 1,3-dimetyl-1,5-
dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (9 mg,
36%). '"H NMR (500 MHz, DMSO-ds) & ppm 1,39 (d, J/=7,3 Hz, 3 H), 2,48 (s, 3 H),
4,00 (s, 3 H), 4,70 - 4,82 (m, 2 H), 4,98 (quin, J=7,2 Hz, 1 H), 7,52 - 7,59 (m, 2 H), 7,70
(d, J/=8,3 Hz, 2 H), 8,47 - 8,51 (m, 1 H), 8,68 (d, /=7,3 Hz, 1 H); ESI-MS m/z [M+H]"
394,2.

vi DU 38  (S)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(p-tolyl)etyl)axetamit
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Hop chét tiéu dé duoc didu ché gidng nhu VI DU 33, sit dung 3-xyclopropyl-1-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu duoc dudi dang chit rin mau trdng (8 mg, 37%). ESI-MS m/z
[M+H]" 366,2.

VIDU 39: (5)-2-(1,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-6-y1)-N-
(1-(p-tolyl)etyl)axetamit
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Hop chét tiéu d& duge diéu ché giéng nhu VI DU 33, sit dung 1,4-dimetyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit,
va thu dugce duéi dang chét rin mau tring (7 mg, 44%). '"H NMR (500 MHz, DMSO-
ds) 8 ppm 1,35 (d, J=7,3 Hz, 3 H), 2,26 - 2,29 (m, 3 H), 2,42 - 2,44 (m, 3 H), 4,26 (s, 3
H), 4,63 - 4,77 (m, 2 H), 4,88 (quin, /=7,2 Hz, 1 H), 7,13 (d, J/=7,8 Hz, 2 H), 7,18 - 7,25
(m, 2 H), 8,16 (s, 1 H), 8,49 (d, J=7,8 Hz, 1 H); ESI-MS m/z [M+H]" 340,1.

VI DU 40: (5)-2-(1,4-dimetyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-6-yl)-N-
(1-(4-(triflometyl)phenyl)etyl)axetamit

o F
N
\ﬂ/\[}l N
NS

CH; O N
CHs

Hop chét tiéu d& dugc diéu ché gibng nhu VI DU 33, st dung 1,4-dimetyl-1,6-
dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (8 mg,
39%). '"H NMR (500 MHz, DMSO-ds) 6 ppm 1,40 (d, J=6,8 Hz, 3 H), 2,43 (s, 3 H),
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4,26 (s, 3 H), 4,75 (s, 2 H), 4,99 (quin, J=7,1 Hz, 1 H), 7,55 (d, J=8,3 Hz, 2 H), 7,70 (d,
J=8,3 Hz, 2 H), 8,16 (s, 1 H), 8,65 - 8,70 (m, 1 H); ESI-MS m/z [M+H]" 394,1.

viDU 41: (§)-2-(1 ,4-dimetyl-7-ox0-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-yl)-N-
(1-(2-flo-4-metylphenyl)etyl)axetamit

HsC F

N | N‘N
CH; O Na
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Hop chét tiéu dé dugc diéu ché gidng nhu VI DU 33, st dung 1,4-dimetyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu duoc duéi dang chit rin mau tring (6 mg, 37%). 'H
NMR (500 MHz, DMSO-ds) 6 ppm 1,35 (d, J=7,3 Hz, 3 H), 2,29 (s, 3 H), 2,41 - 2,43
(m, 3 H), 4,26 (s, 3 H), 4,72 (s, 2 H), 5,09 (quin, J=7,2 Hz, 1 H), 6,94 - 7,02 (m, 2 H),
7,29 (t,J=8,1 Hz, 1 H), 8,14 - 8,17 (m, 1 H), 8,57 - 8,62 (m, 1 H); ESI-MS m/z [M+H]"
358,1.

Vi DU 42: (8)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit

H4C F
3 0

H
N

CHy O N~

Bé sung 4-xyclopropyl-1-phenyl-1,6-dihydro-7 H-pyrazolo[3,4-d|pyridazin-7-on
(30 mg, 0,119 mmol) va K2CO3 (32,9 mg, 0,238 mmol) vao dung dich chua (S)-2-
bromo-N-(1-(2-flo-4-metylphenyl)etyl)axetamit (32,6 mg, 0,119 mmol) trong DMF (0,6
mL). H3n hop phéan Gng duge khudy & 28-45°C trong 18 git va sau d6 dugc pha lodng
trong DMF, dugc loc qua bd loc 0,45 pm PTFE va nude (Millipore® Millex-LCR) va
duge tinh sach bang HPLC (Phwong phép A). Phan doan chira san pham dugc co & ap
sut giam d& tao ra hop chét tiéu dé dué6i dang chét rén mau tring (24,7 mg, 47%). 'H
NMR (500 MHz, CDCl3) 6 ppm 1,02-1,09 (m, 2 H), 1,09-1,17 (m, 2H), 1,45 (d, J=6,83
Hz, 3H), 2,13-2,21-(m, 1H), 2,31 (s, 3H), 4,70-4,90 (m, 2 H), 5,16-5,25 (m, 1H), 6,42-
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6,49 (m, 1H), 6,78-6,85 (m, 1H), 6,85-6,89 (m, 1H), 7,08-7,14 (m, 1H), 7,44-7,54 (m,
3H), 7,67-7,71 (m, 2H), 8,19 (s, 1H); ESI-MS m/z [M+H]" 446.2.

vi DU 43:  (8)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-y1)-N-(1-(p-tolyl)etyl)axetamit

O O

Hop chét tiéu dé dugc diéu ché gidng nhu VI DU 42, sir dung 4-xyclopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc duéi dang chét ran mau tring (24,8 mg, 49%). ESI-MS
m/z [M+H]" 428,3.

VI DU 44: (S)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

Hop chit tiéu dé dugc diéu ché gidng nhu VI DU 42, sir dung 4-xyclopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (16,8 mg,
29%). '"H NMR (500 MHz, CDCl3) & ppm 1,05 - 1,16 (m, 4 H), 1,47 (d, J/=7,32 Hz, 3
H), 2,13 -2,21 (m, 1 H), 4,77 - 4,91 (m, 2 H), 5,11 - 5,19 (m, 1 H), 6,29 - 6,38 (m, 1 H),
7,36 - 7,40 (m, 2 H), 7,46 - 7,57 (m, 5 H), 7,66 - 7,70 (m, 2 H), 8,20 (s, 1 H); ESI-MS
m/z [M+H]" 482,3.

VI DU 45: (S)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo|[3,4-
d]pyridazin-6-yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit
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Hop chét tiéu dé duoc didu ché gidng nhu VI DU 42, st dung 4-xyclopropyl-1-
phenyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit, va thu duge dudi dang chit rin mau tring (21,7 mg,

37%). ESI-MS m/z [M+H]" 498,2.

vi DU 46: (S)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro- 5 H-pyrazolo[3.4-
d|pyridazin-5-yl)-N-(1-(p-tolyl)etyl))axetamit
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Hop chét tiéu dé dugc diéu ché giéng nhu VI DU 42, st dung 1-isopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc dudi dang chit rin mau tring (17,3 mg, 60%). 'H NMR
(500 MHz, CDCl3) 6 ppm 1,48 (d, J=6,83 Hz, 3 H), 1,59 (d, J=6,83 Hz, 6 H), 2,32 (s,
3 H), 2,66 (s, 3 H), 4,63 - 4,72 (m, 1 H), 4,81 - 4,89 (m, 2 H), 5,11 (quin, J=7,20 Hz, 1
H), 6,35 (br s, 1 H), 7,08 - 7,15 (m, 2 H), 7,15 - 7,21 (m, 2 H), 8,11 (s, 1 H); ESI-MS
m/z [M+H]" 368,2.

VIDU 47: (S)-2-(1,3-dimetyl-4-oxo0-1,4-dihydro-5 H-pyrazolo|3,4-d|pyridazin-5-yl)-N-
(1-(4-(triflometoxy)phenyl)etyl)axetamit
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Hop chét tiéu d& duoc didu ché gibng nhu VI DU 42, st dung 1,3-dimetyl-1,5-
dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(4-

(triflometoxy)phenyl)etyl)axetamit, va thu dugc dudi dang chét rén mau tring (18,2 mg,
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38%). 'TH NMR (500 MHz, CD30D) & ppm 1,49 (d, J=6,83 Hz, 3 H), 2,56 (s, 3 H), 4,02
(s, 3 H), 4,86 - 4,89 (m, 2 H), 5,02 - 5,10 (m, 1 H), 7,23 (d, J=8,30 Hz, 2 H), 7,41 - 7,48
(m, 2 H), 8,33 - 8,37 (m, 1 H), 8,68 (d, J/=7,32 Hz, 1 H); ESI-MS m/z [M+H]" 410,1.

VIDU 48: (8)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)-N-
(1-(4-metoxyphenyl)etyl)axetamit
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Hop chét tiéu dé dugc didu ché giéng nhu VI DU 42, sir dung 1,3-dimetyl-1,5-
dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu duoc dudi dang chét rin mau trang (12,2 mg, 43%).
ESI-MS m/z [M+H]" 356,2.

Vi DU 49: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(3-isopropyl-1-metyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit

H,C

Hop chét tidu dé dugc didu ché gidng nhu VI DU 42, st dung 3-isopropyl-1-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu duoc dudi dang chat rdn (19,5 mg, 50%). ESI-MS
m/z [M+H]" 386,2.

vi DU 50: (S)-2-(3-isopropyl-1-metyl-4-oxo-1,4-dihydro-5SH-pyrazolo[3,4-
dlpyridazin-5-yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

F

Hop chét tiéu dé duge diéu ché gibng nhu VI DU 42, sit dung 3-isopropyl-1-
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metyl-1,5—dihydr0-4H—pyfazolo[3,4—d]pyridazin—4-on va (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit, va thu duge dudi dang chét rén (25,5 mg, 59%). 'H
NMR (500 MHz, CD30D) & ppm 1,31 - 1,40 (m, 6 H), 1,47 - 1,52 (m, 3 H), 3,43 - 3,56
(m, 1 H), 4,03 (s, 3 H), 4,88 (d, J=2,44 Hz, 2 H), 5,01 - 5,11 (m, 1 H), 7,18 - 7,26 (m, 2
H), 7,41 - 7,48 (m, 2 H), 8,35 (s, 1 H), 8,67 (d, J=7,32 Hz, 1 H); ESI-MS m/z [M+H]"
438,2.

Vi DU 51: (8)-2-(3-isopropyl-1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(p-tolyl)etyl)axetamit

Hop chét tiéu dé dugc didu ché gidng nhu VI DU 42, str dung 3-isopropyl-1-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc dudi dang chit rin (17,9 mg, 48%). ESI-MS m/z
[M+H]* 368,2.

vi DU 52: (S)-2-(3-isopropyl-1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chét tiéu dé dugc diéu ché gidéng nhu VI DU 42, st dung 3-isopropyl-1-

metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-

(triflometyl)phenyl)etyl)axetamit, va thu duoc dudi dang chét ran (24,1 mg, 58%). ESI-

MS m/z [M+H]" 422,2.

Vi DU 53: (S)-2-(3-isopropyl-1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-

d)pyridazin-5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit
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Hop chét tiéu dé duoc didu ché gidng nhu VI DU 42, sir dung 3-isopropyl-1-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (8)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu dugc dudi dang chit ran (14,2 mg, 37%). '"H NMR
(500 MHz, CD30D) 6 ppm 1,33 - 1,39 (m, 6 H), 1,45 - 1,50 (m, 3 H), 3,45 - 3,56 (m, 1
H), 3,77 (s, 3 H), 4,04 (s, 3 H), 4,83 - 4,89 (m, 2 H), 4,97 - 5,06 (m, 1 H), 6,82 - 6,91
(m, 2 H), 7,22 - 7,31 (m, 2 H), 8,35 (s, 1 H), 8,51 (d, J=7,81 Hz, 1 H); ESI-MS m/z
[M+H]" 384,2.

VI DU 54: (8)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-3,7-dimetyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit
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Hop chét tidu @& duoc diéu ché giéng nhu VI DU 42, st dung 1-isopropyl-3,7-
dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rén (26,6 mg, 71%). '"H NMR
(500 MHz, CD3;0D) & ppm 1,46 (d, J=6,83 Hz, 3 H), 1,55 (d, J=6,35 Hz, 6 H), 2,31 (s,
3 H), 2,57 (s, 3 H), 2,65 (d, J=1,46 Hz, 3 H), 4,76 - 4,89 (m, 2 H), 5,04 - 5,13 (m, 1 H),
5,19 - 5,26 (m, 1 H), 6,87 (d, J=11,72 Hz, 1 H), 6,93 - 7,00 (m, 1 H), 7,23 - 7,30 (m, 1
H); ESI-MS m/z [M+H]* 400,2.

vi DU 55 (S)-2-(l-isopropyl-3,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit
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Hop chit tiéu d& duge didu ché gibng nhu VI DU 42, st dung 1-isopropyl-3,7-
dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugce duéi dang chat rén (0,8 mg, 2%). 'H NMR (500 MHz,
CDs;0D) 6 ppm 1,46 (d, J=6,83 Hz, 3 H), 1,55 (d, J=6,35 Hz, 6 H), 2,30 (s, 3 H), 2,57
(s, 3 H), 2,65 (s, 3 H), 4,81 (d, J=9,76 Hz, 2 H), 4,98 - 5,04 (m, 1 H), 5,06 - 5,13 (m, 1
H), 7,13 (d, J/=7,81 Hz, 2 H), 7,22 (d, J=8,30 Hz, 2 H), 8,52 (d, J/=6,83 Hz, 1 H); ESI-
MS m/z [M+H]" 382,2.

Vi DU 56: (S)-2-(1-isopropyl-3,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
dpyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chit tidu d& dugc diéu ché gibng nhu Vi DU 42, st dung 1-isopropyl-3,7-
dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rdn (20,2 mg, 50%). ESI-
MS m/z [M+H]" 436,2.
vi DU 57 (S)-2-(1-isopropyl-3,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit

HsC H O CH,
IR
CHy O N~y
H J~CH
Chts 3

Hop chét tiéu dé& dugc didu ché gidng nhu VI DU 42, st dung 1-isopropyl-3,7-
dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu dugc dudi dang chét ran (2,1 mg, 6%). ESI-MS m/z
[M+H]" 398,2.

vi DU 58 (S)-2-(1-xyclopropyl-3-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d]pyridazin-6-yl)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit
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Hop chét tiéu dé duge didu ché gidng nhu VI DU 42, sir dung 1-xyclopropyl-3-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (8)-2-bromo-N-(1-(5-
(triflometyl)pyridin-2-yl)etyl)axetamit, va thu dugc dudi dang chét rin (9,5 mg, 35%).
ESI-MS m/z [M+H]" 421,1.

vi DU 59 (8)-2-(1-isopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-y1)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit

HsC
F” Y2 ON 03\7/CH3
N

i N
CH; O N\| /

Hop chét tiéu d& dugc diéu ché gibng nhu VI DU 42, st dung 1-isopropyl-3,4-
dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(5-
(triflometyl)pyridin-2-yl)etyl)axetamit, va thu dugc dudi dang chét rin (2,5 mg, 9%).
"H NMR (500 MHz, CDCI3) 8 ppm 1,48 - 1,55 (m, 9 H), 2,55 (s, 3 H), 2,60 (s, 3 H),
4,82 -4,94 (m, 2 H), 5,21 -5,31 (m, 1H), 5,61 - 5,72 (m, 1 H), 7,34 - 7,41 (m, 1 H), 7,42
- 7,48 (m, 1 H), 7,92 - 7,97 (m, 1 H), 8,73 - 8,78 (m, 1 H); ESI-MS m/z [M+H]" 437,1.

VIDU 60: (S)-2-(1,3-dimetyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-y1)-N-
(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit

F
F
=
F ‘N H 0O /CH3
N N N
N I N
CH; O N« 7
CHs

Hop chit tiéu dé dugc didu ché gidng nhw VI DU 42, sit dung 1,3-dimetyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(5-
(triflometyl)pyridin-2-yl)etyl)axetamit, va thu dugc dudi dang chét ran (4,0 mg, 16%).

141



51362 142/207

ESI-MS m/z [M+H]* 395,1.
VI DU 61: N-(1-(croman-6-yl)etyl)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-
6H-pyrazolo[3,4-d]pyridazin-6-yl)axetamit
O
2T
Yoy

N
CH; O N 4

CH, CHa

Hop chit tiéu d& duoc diéu ché gidng nhu VI DU 42, st dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7 H-pyrazolo[3,4-d]pyridazin-7-on va 2-bromo-N-(1-(croman-6-
yl)etyl)axetamit, va thu dwoc dudi dang chét ran (0,8 mg, 3%). ESI-MS m/z [M+H]*
422,2.

vi DU 62 (8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrolo[2,3-
dlpyridazin-5-y1)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit

HsC
’ O CHs
|
NS

8

Hop chét tiéu dé duoc didu ché giéng nhu VI DU 42, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(3-flo-4-
metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rin (18,8 mg, 62%). 'H NMR
(400 MHz, CDCl3) 8 ppm 1,02 - 1,17 (m, 4 H), 1,45 (d, J=7,03 Hz, 3 H), 2,23 (d, J=1,76
Hz, 3 H), 2,46 (d, J=0,88 Hz, 3 H), 3,39 (tt, J=7,12, 3,67 Hz, 1 H), 4,85 (d, J=14,68
Hz, 1 H), 4,95 (d, J/=14,81 Hz, 1 H), 5,09 (t, J=7,28 Hz, 1 H), 6,64 - 6,75 (m, 1 H), 6,88
(d, J=0,88 Hz, 1 H), 6,91 (dd, J=10,85, 1,57 Hz, 1 H), 6,97 (dd, J=7,84, 1,69 Hz, 1 H),
7,10 (t, J=7,91 Hz, 1 H), 8,22 (s, 1 H); ESI-MS m/z [M+H]" 383,2.

VI DU 63: (S)-N-(1-(4-clo-2-metylphenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-
dihydro-5H-pyrolo[2,3-d]pyridazin-5-yl)axetamit

Cl CH3
TNV
CHs O  Nsr~n

N
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Hop chét tidu dé duoc diéu ché gidng nhu VI DU 42, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d|pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-clo-2-
metylphenyl)etyl)axetamit, va thu dwoc dudi dang chit ran (22,7 mg, 72%). ESI-MS
m/z [M+H]" 399,1.

vi DU 64 (8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrolo[2,3-
dlpyridazin-5-yl)-N-(1-mesityletyl)axetamit
HsC CHs

H O CH,
N

CHs CHz O N~

Hop chét tiéu dé duoc didu ché gidng nhu VI DU 42, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on va (8)-2-bromo-N-(1-
mesityletyl)axetamit, va thu dwoc dudi dang chét ran (20,2 mg, 65%). '"H NMR (400
MHz, CDCl3) 6 ppm 0,98 - 1,07 (m, 2 H), 1,07 - 1,16 (m, 2 H), 1,46 (d, J=7,28 Hz, 3
H), 2,21 (s, 3 H), 2,36 (s, 6 H), 2,44 (s, 3 H), 3,38 (tt, J/=7,11, 3,62 Hz, 1 H), 4,80 - 4,94
(m, 2 H), 5,51 (t, J=7,28 Hz, 1 H), 6,77 (s, 2 H), 6,85 (s, 1 H), 6,96 (br d, J=6,65 Hz, 1
H), 8,18 (s, 1 H); ESI-MS m/z [M+H]" 393,2.

vi DU 65 (8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrolo[2,3-
d|pyridazin-5-y1)-N-(1-(2,4-dimetylphenyl)etyl)axetamit

HsC CHj; o cH
3

H
. /\r“mﬁw‘%
CH; O Nx N

Hop chét tiéu dé duoc diéu ché gidng nhu VI DU 42, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on va (S)-2-bromo-N-(1-(2,4-
dimetylphenyl)etyl)axetamit, va thu dugc dudi dang chét ran (19,9 mg, 66%). ESI-MS
m/z [M+H]" 379,2.

Vi DU 66: (S)-N-(1-(2-clo-4-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-
dihydro-5H-pyrolo[2,3-d]pyridazin-5-yl)axetamit
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Hop chét tidu d& duoc diéu ché gidng nhu VI DU 42, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4H-pyrolo[2,3-d]pyridazin-4-on  va  (S)-2-bromo-N-(1-(2-clo-4-
flophenyl)etyl)axetamit, va thu dugc dudi dang chét ran (17,7 mg, 55%). "H NMR (400
MHz, CDCl) 6 ppm 1,02 - 1,10 (m, 2 H), 1,10 - 1,18 (m, 2 H), 1,45 (d, J/=6,90 Hz, 3
H), 2,46 (d, J=1,00 Hz, 3 H), 3,40 (tt, J=7,12, 3,67 Hz, 1 H), 4,84 - 4,96 (m, 2 H), 5,34
(t, J=7,15 Hz, 1 H), 6,89 (d, /=1,00 Hz, 1 H), 6,92 (dd, J=8,28, 2,64 Hz, 1 H), 6,98 (br
d, J=6,78 Hz, 1 H), 7,06 (dd, J=8,47, 2,57 Hz, 1 H), 7,27 - 7,32 (m, 1 H), 8,22 (s, 1 H);
ESI-MS m/z [M+H]" 403,1.

VI DU 67: (S)-N-(1-(4-clo-2-metoxyphenyl)propan-2-yl)-2-(1-xyclopropyl-3-metyl-4-
0x0-1,4-dihydro-5H-pyrolo[2,3-d|pyridazin-5-yl)axetamit

HsCo
(e} H O CHs
JoRRaes

Hop chét tiéu dé dugc diéu ché gibng nhu VI DU 42, sir dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d]|pyridazin-4-on  va  (S)-2-bromo-N-(1-(4-clo-2-
metoxyphenyl)propan-2-yl)axetamit, va thu duoc dudi dang chét rén (20,7 mg, 61%).
ESI-MS m/z [M+H]" 429,1.

vi DU 68: (S)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo|3,4-
d]pyridazin-6-y1)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit

HsC
QU P! v
N
F \H/\NI‘N
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CH; O 4

Hop chét tiéu dé duge didu ché gibng nhu VI DU 42, sir dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(3-flo-4-
metylphenyl)etyl)axetamit, va thu duoc dudi dang chét ran (10,4 mg, 36%). ESI-MS
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m/z [M+H]* 398,2.

Vi DU 69: (S)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit

!
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\ﬂ/\l}l N
CH; O N 4
CHy CHs

Hop chét tiéu d& duoc didu ché giéng nhu Vi DU 42, sir dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7 H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugc dudi dang chét ran (10,1 mg, 35%). '"H NMR
(400 MHz, CDCl3) 6 ppm 1,05 - 1,19 (m, 2 H), 1,30 - 1,41 (m, 2 H), 1,48 (d, J=6,90
Hz, 3 H), 2,33 (s, 3 H), 2,54 (s, 3 H), 2,56 (s, 3 H), 4,57 (tt, J=7,59, 3,89 Hz, 1 H), 4,85
(q,J=15,18 Hz, 2 H), 5,21 - 5,30 (m, 1 H), 6,61 (br d, J=8,28 Hz, 1 H), 6,84 (d, J=11,92
Hz, 1 H), 6,89 (d, J=7,65 Hz, 1 H), 7,15 (t, J=7,84 Hz, 1 H); ESI-MS m/z [M+H]"
398,2.

vi DU 70: (S)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-mesityletyl)axetamit

U

CHy CHy O Na

Hop chit tiéu d& duoc didu ché gibng nhu VI DU 42, st dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-
mesityletyl)axetamit, va thu dugc dudi dang chit ran (12,3 mg, 41%). ESI-MS m/z
[M+H]" 408,2.

VI DU 71: (8)-N-(1-(2-clo-4-flophenyl)etyl)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-
dihydro-6 H-pyrazolo[3,4-d|pyridazin-6-yl)axetamit

F cl
N\
| H 0
b '}1 | N‘N
CHs O N ~¥
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Hop chét tidu d& duoc didu ché gibng nhw VI DU 42, sit dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7 H-pyrazolo|3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(2-clo-4-
flophenyl)etyl)axetamit, va thu dugc dudi dang chét rén (14,3 mg, 47%). "H NMR (400
MHz, CDCl3) & ppm 1,08 - 1,17 (m, 2 H), 1,28 - 1,41 (m, 2 H), 1,49 (d, J=7,03 Hz, 3
H), 2,55 (s, 3 H), 2,56 (s, 3 H), 4,58 (tt, J/=7,58, 3,84 Hz, 1 H), 4,86 (q, J=15,06 Hz, 2
H), 5,36 (quin, J/=7,06 Hz, 1 H), 6,62 (br d, /=6,90 Hz, 1 H), 6,95 (td, J=8,28, 2,64 Hz,
1 H), 7,09 (dd, J=8,41, 2,64 Hz, 1 H), 7,31 (dd, J=8,72, 6,09 Hz, 1 H); ESI-MS m/z
[M+H]" 418,1.

VIiDU 72: (S)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-yl)-N-
(1-(4-(triflometyl)phenyl)etyl)axetamit

F
F

y 0
N
CH; O Ny ~\

Lo 4 mL dugc trang bi thanh khudy dugc nap K2COs (33 mg, 0,24 mmol) va (S5)-
2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit (45 mg, 0,15 mmol). Dung dich
chira 1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on (20 mg, 0,12 mmol)
trong DMF (0,5 mL) dugc bd sung va lo dugc day np. Hon hop phan tmg dugc khudy
& 40°C trong 18 h va sau do6 dugc loc qua frit 0,45 pm va dugc tinh sach bang HPLC
(Phuong phép B) dé tao ra hop chit fiéu d& (7,4 mg, 15%). "H NMR (500 MHz, CD3CN)
d ppm 1,52 (d, J=6,83 Hz, 3 H), 2,72 (s, 3 H), 4,28 (s, 3 H), 4,89 (d, J=3,42 Hz, 2 H),
5,07 - 5,14 (m, 1 H), 7,53- 7,59 (m, 2 H), 7,64 (d, /=8,30 Hz, 2 H), 8,14 (s, 1 H); ESI-
MS m/z [M+H]" 394,1.

VIDU 73: (S)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo|3,4-d|pyridazin-5-yl)-N-
(1-(4-(triflometoxy)phenyl)etyl)axetamit
F O
> H 0
F N
N
CH; O N~y
CH, CHg

Hop chét tiéu d& (13,4 mg, 27%) dugc didu ché giéng nhu VI DU 72, st dung
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1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit. 'H NMR (500 MHz, CDs;OD) 6 ppm 1,50 (d,
J=6,83 Hz, 3 H), 2,72 (s, 3 H), 4,28 (s, 3 H), 4,87 (d, J=3,91 Hz, 2 H), 5,04 - 5,11 (m,
1 H), 7,24 (dd, J=8,79, 0,98 Hz, 2 H), 7,44 - 7,49 (m, 2 H), 8,14 (s, 1 H); ESI-MS m/z
[M+H]* 410,1.

VIDU 74: (5)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-5-y1)-N-
(1-(p-tolyl)etyl)axetamit

HaC
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CHj CH3

Hop chit tidu dé (6,9 mg, 17%) duoc didu ché gidng nhu VI DU 72, st dung 1,7-
dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit. ESI-MS m/z [M+H]" 340,1.

vi DU  75: (S)-2-(1-isopropyl-7-metyl-4-oxo- 1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

e F
W\AN l N
CH30 N\ N/

)\CH3

e

Hop chét tiéu dé (7,7 mg, 18%) dugc didu ché giéng nhu VI DU 72, sir dung 1-
isopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (§)-2-bromo-N-
(1-(4-(friﬂometyl)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 422,1.

vi DU 76 (S)-2-(1-isopropyl-7-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit
F. 0O
T ©\rH O
F N
N | N

CHy; O Ny A\
CHy ) —CH
Xe

N
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Hop chit tiéu dé (4,2 mg, 9,2%) dugc diéu ché giéng nhu VI DU 72, st dung 1-
isopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-
(1-(4-(triflometoxy)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 438,2.

Vi DU 77: (S)-2-(1-isopropyl-7-metyl-4-oxo- 1,4-dihydro-5H-pyrazolo|3,4-
d]pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit
HsC
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Hop chét tiéu dé (9,6 mg, 25%) dugc diéu ché gidng nhu Vi DU 72, st dung 1-
isopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S5)-2-bromo-N-
(1-(p-tolyl)etyl)axetamit. 'H NMR (500 MHz, CD3;0D) & ppm 1,47 (d, J/=6,83 Hz, 3 H),
1,60 (d, J=6,83 Hz, 6 H), 2,31 (s, 3 H), 2,72 (s, 3 H), 4,86 - 4,88 (m, 2 H), 4,99- 5,05
(m, 1 H), 5,15 - 5,24 (m, 1 H), 7,14 (d, J=8,30 Hz, 2 H), 7,22 - 7,25 (m, 2 H), 8,18 -
8,22 (m, 1 H); ESI-MS m/z [M+H]" 368,2.

vi DU 78  (S)-2-(1-xyclopropyl-7-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chét tiéu dé (4,9 mg, 11%) dugc didu ché giéng nhu VI DU 72, st dung 1-
xyclopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-
N-(1-(4-(triflometyl)phenyl)etyl)axetamit. 'H NMR (500 MHz, CD;0D) & ppm 1,24 (d,
J=4,80 Hz, 2 H), 1,38 (s, 2 H), 1,51 (d, J=7,07 Hz, 3 H), 2,82 (s, 3 H), 3,96 - 4,04 (m,
1 H), 4,88 (d, J/=2,53 Hz, 2 H), 5,06 - 5,15 (m, 1 H), 7,52 - 7,57 (m, 2 H), 7,62 (s, 2 H),
8,08 (s, 1 H); ESI-MS m/z [M+H]" 420.4.

vi DU 79: (S)-2-(1-xyclopropyl-7-metyl-4-0xo-1,4-dihydro-5H-pyrazolo|3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit
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Hop chét tiéu dé (2,9 mg, 6,3%) dugc diéu ché giéng nhu VI DU 72, st dung 1-
xyclopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(4-(triflometoxy)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 436,4.

vi DU 80: (S)-2-(1-xyclopropyl-7-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit

Hop chét tiéu d& (2,5 mg, 6,5%) duoc diéu ché giéng nhu VI DU 72, sir dung 1-
xyclopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo|3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(p-tolyl)etyl)axetamit. 'H NMR (500 MHz, CD30D) & ppm 1,20 - 1,27 (m, 2 H),
1,36 - 1,40 (m, 2 H), 1,46 (d, J/=7,07 Hz, 3 H), 2,30 (s, 3 H), 2,82 (s, 3 H), 3,97 - 4,04
(m, 1 H), 4,98 - 5,05 (m, 1 H), 7,13 (d, /=7,83 Hz, 2 H), 7,23 (d, J/=8,08 Hz, 2 H), 8,08
(s, 1 H); ESI-MS m/z [M+H]" 366,4.

vi DU 81: (S)-2-(1-xyclopropyl-7-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo([3,4-
d|pyridazin-5-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit

HsC F
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Hop chét tiéu d& (3,9 mg, 9,4%) duoc diéu ché giéng nhu VI DU 72, st dung 1-
xyclopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(2-flo-4-metylphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 384.,4.

VI DU 82: (S)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo|3,4-d]pyridazin-5-y1)-N-
(1-(2-flo-4-metylphenyl)etyl)axetamit
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HaC F

Lo 4 mL dugc trang bi thanh khudy duoc nap K.COs (34 mg, 0,24 mmol) va (S)-
2-bromo-N-(1-(2-flo-4-metylphenyl)etyl)axetamit (40 mg, 0,15 mmol). Dung dich chira
1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on (20 mg, 0,12 mmol) trong
NMP (0,5 mL) dugc bd sung va lo dugc day nép. Hén hop phéan g duoc khuéy d50°C
trong 18 gidy va sau d6 duoc loc qua frit 0,45 pm va duge tinh sach bang HPLC (Phuong
phép B) dé tao ra hop chét tiéu dé du6i dang chét rin mau tring (3,22 mg, 7,4%). 'H
NMR (500 MHz, CD3CN) 6 ppm 1,43 - 1,45 (m, 3 H), 2,17 (s, 2 H), 2,34 (s, 3 H), 2,68
(s, 3 H), 4,23 (s, 3 H), 4,75 (s, 2 H), 5,16 - 5,23 (m, 1 H), 6,91 (d, J=11,72 Hz, 1 H),
6,99 (d, J=7,81 Hz, 2 H), 7,25 (t, J=8,05 Hz, 1 H), 8,07 (s, 1 H); ESI-MS m/z [M+H]"
358,1.

Vi DU 83: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-7-metyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit

H O
N Y
CH; O Ny ~\
CH )\CH
H5C 8

Hop chat tiéu d& (10,5 mg, 26%) duge diéu ché gidng nhu VI DU 82, sir dung 1-
isopropyl-7-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-/N-
(1-(2-flo-4-metylphenyl)etyl)axetamit. 'H NMR (500 MHz, CDCl;) & ppm 1,46 (d,
J=6,83 Hz, 3 H), 1,63 (d, J/=6,83 Hz, 6 H), 2,31 (s, 3 H), 2,69 (s, 3 H), 4,84 (d, J=2,93
Hz, 2H), 5,00 - 5,09 (m, 1 H), 5,18 - 5,27 (m, 1 H), 6,73 - 6,79 (m, 1 H), 6,80 - 6,84 (m,
1 H), 6,86 - 6,90 (m, 1 H), 7,14 (s, 1 H), 8,26 (s, 1 H); ESI-MS m/z [M+H]" 386,1.

VI DU 84: 5-(2-(2-(4-clophenyl)pyrolidin-1-yl)-2-oxoetyl)-3-xyclopropyl-1-metyl-1,5-
dihydro-4 H-pyrazolo|[3,4-d]pyridazin-4-on
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N

Cl
Hop chit tiéu d& (9,4 mg, 28%) dugc diéu ché gidng nhu VI DU 82, st dung 3-
xyclopropyl-1-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va 2-bromo-1-(2-
(4-clophenyl)pyrolidin-1-yl)etan-1-on. ESI-MS m/z [M+H]" 412,1.
Vi DU 85: 6-(2-(2-(4-clophenyl)pyrolidin-1-yl)-2-oxoetyl)-1-xyclopropyl-3-metyl-1,6-
dihydro-7 H-pyrazolo[3,4-d|pyridazin-7-on

? Y

N N
fﬁ'ﬁ/\gu
O N« 7
CHj
Cl
Hop chét tiéu dé (10 mg, 30%) dugc diéu ché gibng nhu VI DU 82, sir dung 1-
xyclopropyl-3-metyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va 2-bromo-1-(2-
(4-clophenyl)pyrolidin-1-yl)etan-1-on. ESI-MS m/z [M+H]* 412,1.
VIDU 86: (5)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)-N-
(1-(4-(triflometyl)phenyl)etyl)axetamit

F
F
F “ 0]
'}l | \N
CHy O Ny ~y
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HaC 3

Lo 4 mL dugc trang bi thanh khuéy dugc nap Cs2COs (73 mg, 0,22 mmol) va
(S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit (42 mg, 0,14 mmol). Dung dich
chira 1-isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on (20 mg, 0,11 mmol)
trong DMF (0,5 mL) dugc bd sung va lo duge day nép. Hon hop phéan tng dugc khudy
& 60°C trong 18 gio va sau d6 duogc loc qua frit 0,45 pm va duoc tinh sach bang HPLC
(Phwong phap B) dé tao ra hop chit tiéu d& (31 mg, 68%). 'H NMR (500 MHz, CD3;0D)

5 ppm 1,52 (d, J=6,83 Hz, 3 H), 1,58 (d, J=6,83 Hz, 6 H), 4,94 (d, J=4,88 Hz, 2 H),
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5,01 (s, 1 H), 5,07 - 5,15(m, 1 H), 7,53 - 7,58 (m, 2 H), 7,63 (d, /=8,30 Hz, 2 H), 8,21
(s, 1 H), 8,53 (s, 1 H); ESI-MS m/z [M+H]" 408,1.
ViDU 87: (8)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)-N-
(1-(4-(triflometoxy)phenyl)etyl)axetamit

F._ 0O

ul ©\(H O

F N
N | \N
CH; O N ‘

N

H4C

Hop chét tidu d& (23 mg, 48%) dwoc diéu ché gidng nhu VI DU 86, sit dung 1-
isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 424,1.

VI DU 88: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)axetamit

HsC F

: 0
\ | N
CHy O Ny -~y
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Hop chét tidu d& (30 mg, 73%) dugc didu ché giéng nhu VI DU 86, st dung 1-
isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(2-flo-
4-metylphenyl)etyl)axetamit. 'H NMR (500 MHz, CD;0D) § ppm 1,44 - 1,48 (m, 3 H),
1,58 (d, J=6,35 Hz, 6 H), 2,32 (s, 3 H), 4,88 - 4,97 (m, 2 H), 4,97 - 5,04 (m, 1 H), 5,20
-5,27 (m, 1 H), 6,85 - 6,90 (m, 1 H), 6,97 (d, /=7,81 Hz, 1 H), 7,27 (t, J/=8,05 Hz, 1 H),
8,20 (s, 1 H), 8,52 (s, 1 H); ESI-MS m/z [M+H]" 372,2.

VI DU 89: (S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-y1)-N-

(1-(p-tolyl)etyl)axetamit
H O
- T mﬁw)jm
CH; O N ‘

N
Hy C)\CH3

HaC
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Dung dich chta 1-isopropyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyridazin-4-on
(0,500 g, 2,81 mmol) va (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit (0,719 g, 2,81 mmol)
trong DMA (15 mL) dugc 1am lanh trong bé d4. B sung mot phan Cs2COs (1,371 g,
4,21 mmol) vao dung dich dugc lam lanh va bé d4a dugc dé 4m dén RT. Hon hop dugc
khudy qua dém va sau d6 nuée d4 (60 mL) tir tir dwoc bd sung, nho giot. Hon hop duoc
khuéy manh trong bé da trong 1 gio, dugc loc, dugc rira béng nude, va duge két tinh lai
tir EtOAc dé tao ra hop chét tiéu d& dudi dang chét rin khéng mau (0,493 g, 50%). 'H
NMR (400 MHz, DMSO-ds) 6 ppm 8,65 (d, J/=0,75 Hz, 1 H), 8,50 (d, /=7,91 Hz, 1 H),
8,25 (s, 1 H),7,17-7,25 (m, 2 H), 7,09 - 7,16 (m, 2 H), 5,05 (spt, J=6,67 Hz, 1 H), 4,88
(quin, J=7,22 Hz, 1 H), 4,70 - 4,82 (m, 2 H), 2,27 (s, 3 H), 1,49 (d, J=6,65 Hz, 6 H),
1,35 (d, J=6,90 Hz, 3 H); ESI-MS m/z [M+H]" 354,4.

VIDU 90: (5)-2-(1-xyclopropyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-yl)-
N-(1-(2-flo-4-metylphenyl)etyl)axetamit

H;C F

I I H O
N
\U/\'Tl TN
CHy O Ny~

B6 sung 1-xyclopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on (8 mg,
0,045 mmol) va K2COs3 (16 mg, 0,114 mmol) vao dung dich chira (S)-2-bromo-N-(1-(2-
flo-4-metylphenyl)etyl)axetamit (15 mg, 0,054 mmol) trong DMF (0,6 mL). Hon hop
phan tng duoc khudy ¢ 28-45°C trong 18 gid va sau d6 duogc pha loang trong DMF,
duoc loc qua bd loc 0,45 pum PTFE wa nude (Millipore® Millex-LCR) va duoc tinh sach
bang HPLC (Phuong phap B). Phan doan chira san phim dwoc c6 & 4p suit giam dé tao
ra hop chét tiu d& dudi dang chit rdn mau tring (9,6 mg, 57%). 'H NMR (500 MHz,
CDCl3) 6 ppm 1,21 - 1,27 (m, 2 H), 1,28 - 1,33 (m, 2 H), 1,47 (d, J=6,83 Hz, 3 H), 2,31
(s, 3 H), 3,65 - 3,72 (m, 1 H), 4,89 (s, 2 H), 5,18 - 5,27 (m, 1 H), 6,49 - 6,57 (m, 1 H),
6,80 - 6,86 (m, 1 H), 6,86 - 6,90 (m, 1 H), 7,10 - 7,16 (m, 1 H), 8,17 (d, /0,98 Hz, 1
H), 8,33 (d, /=0,98 Hz, 1 H); ESI-MS m/z [M+H]" 370,1.

VIiDU 91: (5)-2-(1-xyclopropyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-y1)-
N-(1-(p-tolyl)etyl)axetamit
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Hop chét tidu dé dugc diéu ché gibng nhu VI DU 90, str dung 1-xyclopropyl-1,5-
dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit,
va thu dugc dudi dang chat rin mau tring (33,4 mg, 84%). 'H NMR (500 MHz, CDCl3)
dppm 1,21 -1,27 (m, 2 H), 1,27 - 1,32 (m, 2 H), 1,48 (d, /=7,32 Hz, 3 H), 2,32 (s, 3 H),
3,65-3,72 (m, 1 H), 4,88 (s, 2 H), 5,07 - 5,14 (m, 1 H), 6,26 - 6,33 (m, 1 H), 7,10 - 7,15
(m, 2 H), 7,17 - 7,21 (m, 2 H), 8,15 - 8,17 (m, 1 H), 8,31 - 8,34 (m, 1 H); ESI-MS m/z
[M+H]" 352,2.

Vi DU 92: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-3-metyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit

HaC F

\ﬂ/\l}] N
CH; O Ns

:
o

Hop chét tiéu dé dugc didu ché gidng nhu Vi DU 90, st dung I-isopropyl-3-
metyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugc duéi dang chét rin mau tring (18,5 mg, 62%).
"H NMR (500 MHz, CDCI3) & ppm 1,47 (d, J/=6,83 Hz, 3 H), 1,60 (d, /=6,83 Hz, 6 H),
2,31 (s, 3 H), 2,66 (s, 3 H), 4,64 - 4,75 (m, 1 H), 4,85 (d, J=1,46 Hz, 2 H), 5,19 - 5,28
(m, 1 H), 6,48 - 6,58 (m, 1 H), 6,79 - 6,85 (m, 1 H), 6,85 - 6,91 (m, 1 H), 7,10-7,15 (m,
1 H), 8,11 (s, 1 H); ESI-MS m/z [M+H]" 386,2.

vi DU 93: (S)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo|[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

F._©O
\ﬂ/\’?l Y
CHy O Ny A~y
H3C)\CH3
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Hop chét tiéu dé dugc difu ché gidng nhu Vi DU 90, sir dung 1-isopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (8)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit, va thu dugc dudi dang chét rén mau tring (23,3 mg,
68%). ESI-MS m/z [M+H]" 438,1.

Vi DU 94: (S)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

e F
F H 0] CHg
WK\N | N
CH3 O N\ N/
HgC)\CHS

Hop chét tiéu dé duoc didu ché gidng nhu VI DU 90, sit dung 1-isopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo|3,4-d]pyridazin-4-on va (8)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau tring (21,3 mg,

65%). ESI-MS m/z [M+H]* 422,1.

Vi DU 95: (S)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit

Hop chét tiéu dé duge diéu ché gidng nhu VI DU 90, st dung 3-xyclopropyl-1-
isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(2-flo-
4-metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau trang (12,2 mg, 43%).
ESI-MS m/z [M+H]" 412,2.

VI DU 96: (S)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit
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Hop chét tiéu dé duoc didu ché gidng nhu VI DU 90, str dung 3-xyclopropyl-1-
isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit, va thu dugc dudi dang chat ran mau trang (15,6 mg,
49%). 'H NMR (500 MHz, CDCl3) & ppm 1,02 - 1,08 (m, 2 H), 1,09 - 1,16 (m, 2 H),
1,48 (d, J=6,83 Hz, 3 H), 1,55 (d, J=6,83 Hz, 6 H), 2,51 - 2,60 (m, 1 H), 4,67 (t, /=6,83
Hz, 1 H), 4,81 - 4,92 (m, 2 H), 5,13 (quin, J=7,08 Hz, 1H), 6,49 - 6,57 (m, 1 H), 7,15
(d, J=8,30 Hz, 2 H), 7,32 (d, J=8,79 Hz, 2 H), 8,10 (s, 1 H); ESI-MS m/z [M+H]" 464,2.

VI DU 97: (S)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit

HsC
N
[Tl | N
CH; O N N
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Hop chét tidu dé dugc diéu ché giéng nhu VI DU 90, st dung 3-xyclopropyl-1-
isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc dudi dang chét rin mau trang (3,6 mg, 13%). ESI-MS
m/z [M+H]" 394,2.

Vi DU 98: (5)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chét tiéu dé duogc diéu ché giéng nhu VI DU 90, str dung 3-xyclopropyl-1-
isopropyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-
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(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang chét rdn mau tring (9,2 mg,
30%). 'H NMR (500 MHz, CDCl3) § ppm 1,02 - 1,09 (m, 2 H), 1,10 - 1,16 (m, 2 H),
1,50 (d, J=7,32 Hz, 3 H), 1,56 (d, J=6,83 Hz, 6 H), 2,56 (tt, J=8,36, 5,31 Hz, 1 H), 4,67
(spt, J=6,67 Hz, 1 H), 4,82 - 4,93 (m, 2 H), 5,16 (quin, J=7,08 Hz, 1 H), 6,58 - 6,66 (m,
1 H), 7,41 (d, J=7,81 Hz, 2 H), 7,56 (d, J=7,81 Hz, 2 H), 8,10 (s, 1 H); ESI-MS m/z
[M+H]" 448,2.

VIDU 99: (5)-2-(1,3-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-yl)-N-
(1-(2-flo-4-metylphenyl)etyl)axetamit

HsC F
7]/\'}] RN
CHy O N~y
CH,

Hop chét tiéu dé& dugc diéu ché gibng nhu VI DU 90, st dung 1,3-dimetyl-1,5-
dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rén mau tring (5,5 mg, 17%).
ESI-MS m/z [M+H]" 358,2.

Vi DU 100: (S)-2-(1-isopropyl-3,7-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit
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Hop chét tiéu dé dugc diéu ché gidng nhu VI DU 90, sir dung 1-isopropyl-3,7-
dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on ~ va  (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit, va thu duoc dudi dang chitran (4,7 mg, 14%). ESI-
MS m/z [M+H]" 452,2.

vi DU 101: (S)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-y1)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit
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Hop chét tiéu d& dugc didu ché gibng nhu VI DU 90, sir dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on ~ va  (S)-2-bromo-N-(1-(5-
(triflometyl)pyridin-2-yl)etyl)axetamit, va thu dugc dudi dang chét ran (0,9 mg, 3%).
ESI-MS m/z [M+H]" 435,2.
Vi DU 102: (S)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)-2-(1,3,4-trimetyl-7-0x0-1,7-
dihydro-6 H-pyrazolo[3,4-d|pyridazin-6-yl)axetamit

CH; O \H/\N | I:I\N
CH, CHs

Hop chit tiéu dé duoc diéu ché gidng nhu VI DU 90, sir dung 1,3,4-trimetyl-1,6-
dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(5-
(triflometyl)pyridin-2-yl)etyl)axetamit, va thu dugc dudi dang chat rn (0,7 mg, 3%).
ESI-MS m/z [M+H]" 409,1.
Vvi DU 103 (S)-2-(1-isopropyl-3-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|3,4-
d]pyridazin-6-yl)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit

3

Ha

Hop chét tiéu dé dugc diéu ché giéng nhu VI DU 90, st dung 1-isopropyl-3-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(5-
(triflometyl)pyridin-2-yl)etyl)axetamit, va thu dugc dudi dang chét ran (2,7 mg, 10%).
"H NMR (500 MHz, CDCI3) 8 ppm 1,48 - 1,53 (m, 3 H), 1,53 - 1,58 (m, 6 H), 2,53 (s,
3 H), 4,90 - 4,99 (m, 2 H), 5,21 - 5,31 (m, 1 H), 5,58 - 5,70 (m, 1 H), 7,13 - 7,22 (m, 1
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H), 7,37 - 7,42 (m, 1 H), 7,88 - 7,93 (m, 1 H), 8,13 (s, 1 H), 8,71 - 8,76 (m, 1 H); ESI-
MS m/z [M+H]" 423,1.

Vi DU 104: N-(1-(croman-6-yl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-
pyrazolo|3,4-d]pyridazin-5-yl)axetamit

O
SO PN Wy
N
\ﬂ/\'}l ]\N
CHy O N~y

Hop chét tiéu dé dugc diéu ché gidng nhu VI DU 90, st dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va 2-bromo-N-(1-(croman-6-
yl)etyl)axetamit, va thu dugc dudi dang chét ran (6,3 mg, 23%). '"H NMR (500 MHz,
CDCl3) 6 ppm 1,18 - 1,24 (m, 4 H), 1,46 (d, J/=6,83 Hz, 3 H), 1,94 - 2,03 (m, 2 H), 2,63
(d, J=0,98 Hz, 3 H), 2,74 (t, J=6,47 Hz, 2 H), 3,53 - 3,61 (m, 1 H), 4,13 - 4,19 (m, 2 H),
4,80 - 4,89 (m, 2 H), 4,99 - 5,09 (m, 1 H), 6,25 (br d, J/=7,32 Hz, 1 H), 6,69 - 6,74 (m,
1 H), 6,97 (s, 1 H), 7,00 (dd, J=8,30, 1,71 Hz, 1 H), 8,24 (d, /=0,98 Hz, 1 H); ESI-MS
m/z [M+H]" 408,2.

vi DU 105: 2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-yl)-N-(1-(2,3-dihydrobenzo|b][1,4]dioxin-6-yl)etyl)axetamit

CH,4 CHs

Hop chit tiéu dé duge diéu ché gidéng nhu VI DU 90, st dung 1-xyclopropyl-3,4-
dimetyl-1,6-dihydro-7H-pyrazolo[3,4-d]|pyridazin-7-on va 2-bromo-N-(1-(2,3-
dihydrobenzo[b][1,4]dioxin-6-yl)etyl)axetamit, va thu dugc dudi dang chét ran (5,2 mg,
18%). 'H NMR (500 MHz, CDCl3) 8 ppm 1,06 - 1,14 (m, 2 H), 1,27 - 1,36 (m, 2 H),
1,45 (d, J=6,83 Hz, 3 H), 2,52 (s, 3 H), 2,56 (s, 3 H), 4,24 (s, 4 H), 4,51 - 4,59 (m, 1 H),
4,81-4,90 (m, 2 H), 5,01 - 5,09 (m, 1 H), 6,26 (brs, 1 H), 6,73 - 6,84 (m, 3 H); ESI-MS
m/z [M+H]" 424,2.

Vi DU 106: 2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-

d]pyridazin-5-y1)-N-(1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)etyl)axetamit
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Hop chét tiéu dé duogc diéu ché gidng nhu VI DU 90, stt dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va 2-bromo-N-(1-(2,3-
dihydrobenzo[5][1,4]dioxin-6-yl)etyl)axetamit, va thu duoc dudi dang chét tan (15,7
mg, 58%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,08 - 1,19 (m, 4 H), 1,33 (d, J=7,07
Hz, 3 H), 2,48 (s, 3 H), 3,89 (dt, J=7,26, 3,32 Hz, 1 H), 4,20 - 4,26 (m, 4 H), 4,67 - 4,76
(m, 2 H), 4,78 - 4,86 (m, 1 H), 6,75 - 6,84 (m, 3 H), 8,48 (d, J=7,83 Hz, 1 H), 8,52 (s, 1
H); ESI-MS m/z [M+H]" 410,2.

vi DU 107: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

Huyén phu dic chta (S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
(4,03 g, 13,00 mmol), I-xyclopropyl-3-metyl-1,5-dihydro-4H-pyrazolo[3,4-
d]pyridazin-4-on (2,52 g, 13,26 mmol) va K2COs (2,69 g, 19,49 mmol) trong DMF (40
mL) dugc khudy ¢ 20°C trong 22 gid. Hon hop duge hép thu trong EtOAc (400 mL) va
duge rira bing nude (400 mL) va nude mudi bién (300 mL). Lép hitu co duge siy khd
trén MgSO4 va dugc co trong chan khong d8 tao ra chit rin mau tring, dwoc két tinh lai
tr EtOAc dé tao ra hop chit tiéu d& duéi dang chit rdn mau tring (4,08 g, 75%). 'H
NMR (400 MHz, DMSO-ds) 6 ppm 1,06 - 1,17 (m, 4 H), 1,40 (d, J/=7,03 Hz, 3 H), 2,46
(s,3 H),3,81-3,91 (m, 1 H), 4,69 - 4,84 (m, 2 H), 4,99 (quin, J=7,09 Hz, 1 H), 7,55 (d,
J=8,41 Hz, 2 H), 7,69 (d, J=8,16 Hz, 2 H), 8,49 (s, 1 H), 8,64 (d, J/=7,53 Hz, 1 H); ESI-
MS m/z [M+H]" 420,3.

vi DU 108 (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit
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HaC F

Lo 4 mL duoc trang bj thanh khudy va dugc nap Cs2COs (51 mg, 0,16 mmol) va
(8)-2-bromo-N-(1-(2-flo-4-metylphenyl)etyl)axetamit (26 mg, 0,095 mmol). Dung dich
chta 1-xyclopropyl-3-metyl-1,5-dihydro-4H-pyrazolo[3,4-d|pyridazin-4-on (15 mg,
0,079 mmol) trong DMF (0,5 mL) duoc b sung va lo duoc day ndp. Hon hop phéan tng
duoc khudy ¢ 40°C trong 18 gid va sau d6 duoc loc qua frit 0,45 pm va dugc tinh sach
bing HPLC (Phuong phép B) dé tao ra hop chét tiéu dé (7,1 mg, 23%). ESI-MS m/z
[M+H]" 384,4.

vi DU 109: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

F @)

2y H O cH,

N

|
CHy O N~y

Hop chét tidu d& (27 mg, 78%) dugc didu ché gibng nhu VI DU 108, str dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4H-pyrazolo[3,4-d|pyridazin-4-on va (§)-2-bromo-
N-(1-(4-(triflometoxy)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 436,1.

Vi DU 110: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(4-metoxyphenyl)etyl)axetamit

g
W/\'ﬁﬁf\%
N S NI

CH; O

Hop chét tiéu dé (18 mg, 60%) duge diéu ché gidng nhu VI DU 108, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(4-metoxyphenyl)etyl)axetamit. 'H NMR (500 MHz, CD3CN) 6 ppm 1,13 (brs, 4
H), 1,36 - 1,42 (m, 3 H), 2,50 (s, 3 H), 3,61 - 3,68 (m, 1 H), 3,75 (s, 3 H), 4,76 (d, J=6,35
Hz, 2 H), 4,89 - 4,97 (m, 1 H), 6,87 (d, J/=8,79 Hz, 2 H), 7,23 (d, J=8,30 Hz, 2 H), 8,33
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(s, 1 H); ESI-MS m/z [M+H]" 382,2.
VI DU 111: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit

HaC F
H O CHj,
\ﬂ/\'?] Y
CH; O Ny ~y
\
CHj CHs,

Hop chét tidu dé (14 mg, 45%) duoc didu ché gidng nhu VI DU 108, sir dung
1,3,7-trimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(2-
flo-4-metylphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 372,2.

vi DU 112 (S)-N-(1-(4-(triflometoxy)phenyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit

F O
mﬂwﬁfm
CHy O No 2~
CHy  CHs

Hop chit tiéu dé (10 mg, 29%) duge didu ché gidng nhu VI DU 108, sir dung
1,3,7-trimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 424,1.
vi DU 113:  (S)-N-(1-(p-tolyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d|pyridazin-5-yl)axetamit

H,C
3 0

H CH3
N Y
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\
CHy CHs

Hop chit tidu dé (5,3 mg, 18%) dugc didu ché gidng nhu Vi DU 108, st dung
1,3,7-trimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit. ESI-MS m/z [M+H]" 354,1.

VI DU 114: (S)-N-(1-(4-(triflometyl)phenyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit
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Hop chét tiéu dé (2,8 mg, 8,2%) duoc didu ché gidng nhu VI DU 108, st dung

1,3,7-trimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 408,1.

vi DU 115: (8)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

F
F
F H
N
CHs O

Hop chét tiéu dé& (27 mg, 83%) dugc didu ché gidng nhu VI DU 108, sit dung 3-
xyclopropyl-1-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-
N-(1-(4-(triflometyl)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 420,1.

vi DU 116: (8)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo|3,4-
d|pyridazin-5-yl)-N-(1-(4-metoxyphenyl)etyl)axetamit

Hop chét tiéu dé (22 mg, 72%) dugc didu ché gidng nhu VI DU 108, sit dung 3-
xyclopropyl-1-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(4-metoxyphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 382,2.

Vi DU 117: (8)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d)pyridazin-5-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit
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Hop chit tiéu d& (19 mg, 64%) duoc didu ché gidng nhu Vi DU 108, st dung 3-
xyclopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo|[3,4-d|pyridazin-4-on ~ va  (S)-2-
bromo-N-(1-(2-flo-4-metylphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 398,1.

vi DU 118: (S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3.,4-
dpyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

Hop chét tiéu d& (16 mg, 49%) dugc didu ché gidng nhu VI DU 108, sir dung 3-
xyclopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on ~ va  (S)-2-
bromo-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 450,1.

vi DU 119: (8)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit

HaC

H
N
D

CH3 O N\

Hop chét tiéu dé (19 mg, 69%) duoc diéu ché gidng nhu VI DU 108, sir dung 3-
xyclopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3.4-d]pyridazin-4-on va (5)-2-
bromo-N-(1-(p-tolyl)etyl)axetamit. 'H NMR (500 MHz, CD;CN) & ppm 0,97 - 1,05 (m,
4 H), 1,34 - 1,38 (m, 1 H), 1,41 (d, J=6,83 Hz, 3 H), 2,33 (s, 3 H), 2,56 (s, 1 H), 2,60 (s,
3 H), 4,07 (s, 3 H), 4,70 (s, 2 H), 4,94 - 5,01 (m, 1 H), 6,94 - 6,99 (m, 1 H), 7,14 - 7,17
(m, 2 H), 7,22 (s, 2 H);.ESI-MS m/z [M+H]" 380,2.

Vi DU 120: (S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d)pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

164



51362 165/207

F
F
F H
N
CH; O

Hop chét tidu d& (19 mg, 59%) duoc didu ché giéng nhu VI DU 108, str dung 3-
xyclopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on ~ va  (S)-2-
bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 434,1.

vi DU 121: (S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit

.0
HsC

Hop chét tiéu d& (20 mg, 70%) dugc didu ché gidng nhu Vi DU 108, st dung 3-
xyclopropyl-1,7-dimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on ~ va  (S)-2-
bromo-N-(1-(4-metoxyphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 396,2.

Vi DU 122: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit

e O  cH
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Hop chét tiéu d& (7,9 mg, 27%) dugc didu ché gidng nhu VI DU 108, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(p-tolyl)etyl)axetamit. ESI-MS m/z [M+H]* 366.4.

Vi DU 123: (S)-N-(1-(4-metoxyphenyl)etyl)-2-(1,3,7-trimetyl-4-oxo- 1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)axetamit
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Hop chét tiéu dé (5,2 mg, 17%) dugc didu ché gibng nhu VI DU 108, sir dung
1,3,7-trimetyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 370,3.

Vi DU 124: (S)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit

Hop chét tiéu d& (5,0 mg, 17%) dugc didu ché gibng nhu VI DU 108, st dung 3-
xyclopropyl-1-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(2-flo-4-metylphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 384.4.

vi DU 125: (S)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d)pyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

Hop chét tidu dé& (12 mg, 35%) dugc diéu ché giéng nhu VI DU 108, st dung 3-
xyclopropyl-1-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-
N-(1-(4-(triflometoxy)phenyl)etyl)axetamit. ESI-MS m/z [M+H]" 436,3.

Vi DU 126: (S)-N-(1-(2,6-diflophenyl)etyl)-2-(1,3-dimetyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)axetamit
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B6 sung (S)-2-bromo-N-(1-(2,6-diflophenyl)etyl)axetamit (55,6 mg, 0,2 mmol)
va KoCO; (33,2 mg, 0,240 mmol) vao lo chta 1,3-dimetyl-1,5-dihydro-4H-
pyrazolo[3,4-d]pyridazin-4-on (32,8 mg, 0,200 mmol) trong DMF (1 mL). Hon hop
duge khudy trong 3 gio & 60°C va sau d6 duoc pha logng trong DMF (1 mL), dugc loc
qua nhya Millipore® Millex-L.CR va dugc tinh sach bang HPLC (Phuong phép B). Cac
phan doan chira san phidm dugc két hop, duge co trong chan khong va dugce lam dong
kho dé tao ra hop cht tiéu dé dudi dang chét rin mau tring duc (15 mg, 21%). 'H NMR
(500 MHz, DMSO-ds) 6 ppm 1,47 (d, /=7,32 Hz, 3 H), 2,46 (s, 3 H), 3,99 (s, 3 H), 4,63
-4,68 (m, 1 H), 4,73 - 4,78 (m, 1 H), 5,22 (quin, J=7,08 Hz, 1 H), 7,02 - 7,09 (m, 2 H),
7,30 - 7,38 (m, 1 H), 8,46 (s, 1 H), 8,67 (d, J/=6,83 Hz, 1 H); ESI-MS m/z [M+H]" 362,2.

vi DU 127: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(2-flo-4-metoxyphenyl)etyl)axetamit

.0 F
H3C O CH3

Lo 4 mL dugc trang bi thanh khqu duoc nap K2COs (29 mg, 0,21 mmol) va (S)-
2-bromo-N-(1-(2-flo-4-metoxyphenyl)etyl)axetamit (37 mg, 0,13 mmol). Dung dich
chira 1-xyclopropyl-3-metyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyridazin-4-on (20 mg,
0,11 mmol) trong DMF (0,5 mL) dugc bd sung va lo dugc dy nép. Hon hop phan ung
duogc khudy ¢ 60°C trong 18 gidy va sau d6 dugc loc qua frit 0,45 pm va dugce tinh sach
bing HPLC (Phuong phap A) dé tao ra hop chét tiéu d& (4,2 mg, 10%). ESI-MS m/z
[M+H]" 400,1.

vi DU 128 (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d)pyridazin-5-y1)-N-(1-(2,4-diflophenyl)etyl)axetamit
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Hop chit tiéu dé (10 mg, 25%) dwoc didu ché gidng nhu VI DU 127; st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-
N-(1-(2,4-diflophenyl)etyl)axetamit. 'H NMR (500 MHz, CDClz) 8 ppm 1,19 - 1,26 (m,
4 H), 1,47 (d, J=6,83 Hz, 3 H), 2,62 (s, 3 H), 3,56 - 3,62 (m, 1 H), 4,87 (s, 2 H), 5,19 -
5,27 (m, 1 H), 6,63 - 6,70 (m, 1 H), 6,73 - 6,83 (m, 2 H), 7,20 - 7,28 (m, 1 H), 8,25 (s, 1
H); ESI-MS m/z [M+H]" 388,2.

vi DU 129: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(3-flo-4-metoxyphenyl)etyl)axetamit

pe;
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Hop cht tidu dé (4,0 mg, 10%) duoc didu ché giéng nhu VI DU 127, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-
N-(1-(3-flo-4-metoxyphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 400,2.

Vi DU 130: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit
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Hop chét tiéu dé (15 mg, 38%) dugc didu ché gidng nhu VI DU 127, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-
N-(1-(3-flo-4-metylphenyl)etyl)axetamit. 'H NMR (500 MHz, CDCl3) 6 ppm 1,17 - 1,26
(m, 4 H), 1,44 (d, J=7,32 Hz, 3 H), 2,22 (s, 3 H), 2,62 (s, 3 H), 3,56 - 3,61 (m, 1 H),
4,86 (d, J=5,86 Hz, 2 H), 5,04 - 5,11 (m, 1 H), 6,49 (d, J/=7,32 Hz, 1 H), 6,90 (d, /=10,74
Hz, 1 H), 6,96 (d, J=1,95 Hz, 1 H), 7,09 (s, 1 H), 8,24 (s, 1 H); ESI-MS m/z [M+H]"
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384,1.
Vi DU 131: (S)-N-(1-(2-clo-4-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-
dihydro-5H-pyrazolo|[3,4-d|pyridazin-5-yl)axetamit

F Cl

Hop chiét tidu dé (19 mg, 44%) dugc diéu ché gidng nhu VI DU 127, str dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(2-clo-4-flophenyl)etyl)axetamit. ESI-MS m/z [M+H]" 404,1.

vi DU 132: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl1)-N-(1-(4-flo-3-metoxyphenyl)etyl)axetamit

Hop chét tiéu dé (11 mg, 27%) dugc diéu ché giéng nhu VI DU 127, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(4-flo-3-metoxyphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 400,1.

vi DU 133: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(2,4,6-triflophenyl)etyl)axetamit
F @)
|

F
H CH3
NN
F CH; O N« N

Hop chét tiéu d& (9,0 mg, 21%) dugc didu ché gidng nhu VI DU 127, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (§)-2-bromo-
N-(1-(2,4,6-triflophenyl)etyl)axetamit. ESI-MS m/z [M+H]" 406,1.

vi DU 134: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl1)-N-(1-(4-flo-3-metylphenyl)etyl)axetamit
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Hop chét tiéu d& (14 mg, 35%) dugc didu ché gidng nhu VI DU 127, sit dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(4-flo-3-metylphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 384,2.

vi DU 135: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo|3,4-
d|pyridazin-5-yl)-N-(1-(3,5-diflophenyl)etyl)axetamit

Hop chét tiéu d& (22 mg, 54%) duoc didu ché gibng nhu VI DU 127, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(3,5-diflophenyl)etyl)axetamit. ESI-MS m/z [M+H]" 388,1.

VI DU 136: (S)-N-(1-(2-clo-6-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit

Cl
©ir“ L
\ﬂA'\u’ TR

F CH3 O N NS N/

Hop chét tiéu dé (15 mg, 35%) dugc diéu ché gidng nhu VI DU 127, st dung 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-
N-(1-(2-clo-6-flophenyl)etyl)axetamit. ESI-MS m/z [M+H]" 404,1.

Vi DU 137: (8)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-
N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit
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Dung dich chtra (§)-2-bromo-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit (20
mg, 0,064 mmol) v natri hydrit (7,67 mg, 0,192 mmol) trong DMF (tdng thé tich: 0,5
mL) duoc khudy & 0°C trong 1 gid. Tiép theo, 1,7-dimetyl-1,5-dihydro-4H-imidazo[4,5-
d]pyridazin-4-on (10,55 mg, 0,064 mmol) dugc bd sung. Hén hop duge khudy ¢ RT
trong 30 phut va sau d6 dugc pha lodng trong DMF, dugc loc qua bd loc 0,45 um PTFE
ua nude (Millipore® Millex-LCR) va duge tinh sach bang HPLC (Phwong phap A).
Phén doan chira san phdm duoc ¢d & ap suét giam dé tao ra hop chét tidu dé dudi dang
chét rén (16,2 mg, 64%). 'TH NMR (500 MHz, CDCl3) 6 ppm 1,52 - 1,63 (m, 3 H), 2,68
(s, 3 H), 4,09 (s, 3H), 4,97 (s, 2 H), 5,22 - 5,35 (m, 1 H), 7,78 (d, J/=8,30 Hz, 1 H), 8,21
(dd, J=8,30, 1,95 Hz, 1 H), 8,25 - 8,32 (m, 2 H), 8,92 (s, 1 H); ESI-MS m/z [M+H]"
395,1.

VI DU 138: (S)-2-(3-metyl-4-ox0-3,4-dihydro-5 H-imidazo[4,5-d]pyridazin-5-yI)-N-(1-
(p-tolyl)etyl)axetamit

HaC
Q CHs
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N N
: L fﬁt >

3 X N

B6 sung (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit (51,2 mg, 0,2 mmol) va K2CO3
(33,2 mg, 0,240 mmol) vao lo chta 3-metyl-3,5-dihydro-4 H-imidazo[4,5-d]pyridazin-
4-on (30,0 mg, 0,200 mmol) trong DMF (1 mL). Hdn hop dugc khudy & RT qua dém
va sau d6 & 60°C trong 3 gio. Dung dich sau d6 dugc pha lodng trong DMF (1 mL),
dugc loc qua nhya Millipore® Millex-LCR va dugc tinh sach bang HPLC (Phuong phép
B). Céc phén doan chira san pham duge két hop, duge co trong chan khong va dugc lam
dong kho dé tao ra hop chét tiéu d& du6i dang chit rdn mau trang duc (30,4 mg, 46,7%).
"H NMR (500 MHz, DMSO-ds) 8 ppm 1,33 - 1,37 (m, 3 H), 2,26 - 2,28 (m, 3 H), 4,02
- 4,04 (m, 3 H), 4,74 - 4,81 (m, 2 H), 4,83 - 4,93 (m, 1 H), 7,11 - 7,16 (m, 2 H), 7,19 -
7,24 (m, 2 H), 8,34 (s, 1 H), 8,37 (s, 1 H), 8,51 - 8,57 (m, 1 H); ESI-MS m/z [M-+H]"
326,3.
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ViDU 139: (5)-2-(3-metyl-4-oxo0-3,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-y1)-N-(1-
(4-(triflometyl)phenyl)etyl)axetamit

o F
N
N
Tﬂé@
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CH; N

B6 sung (S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit (62,0 mg, 0,2
mmol) va KyCOs (33,2 mg, 0,240 mmol) vao lo chira 3-metyl-3,5-dihydro-4H-
imidazo[4,5-d]pyridazin-4-on (30,0 mg, 0,200 mmol) trong DMF (1 mL). Hon hop duge
khudy & RT qua dém va sau d6 & 60°C trong 3 gid. Dung dich sau d6 dugc pha lodng
trong DMF (1 mL), dugc loc qua nhya Millipore® Millex-LCR va dugc tinh sach br?mg
HPLC (Phwong phép B). Céc phan doan chira san phdm dugc két hop, duge cb trong
chan khong va duoc 1am dong kho dé tao ra hop chét tiéu dé dudi dang chit rdn mau
tring duc (38 mg, 50%). 'H NMR (500 MHz, DMSO-ds) & ppm 1,38 - 1,42 (m, 3 H),
4,02 - 4,04 (m, 3 H), 4,78 - 4,85 (m, 2 H), 4,93 - 5,03 (m, 1 H), 7,53 - 7,58 (m, 2 H),
7,68 - 7,73 (m, 2 H), 8,34 - 8,35 (m, 1 H), &,38 - 8,39 (m, 1 H), 8,69 - 8,76 (m, 1 H);
ESI-MS m/z [M+H]* 380,2.

VI DU 140: (S)-2-(1-metyl-4-ox0-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-
(p-tolyl)etyl)axetamit

HaC
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\
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B6 sung (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit (51,2 mg, 0,2 mmol) va K2COs
(33,2 mg, 0,240 mmol) vao lo chira 1-metyl-1,5-dihydro-4H-imidazo[4,5-d]pyridazin-
4-on (30,0 mg, 0,200 mmol) trong DMF (1 mL). Hon hop duge khudy & 60°C trong 3
gidr va sau d6 duge pha loang trong DMF (1 mL), dugc loc qua nhua Millipore® Millex-
LCR va dugc tinh sach bang HPLC (Phuong phip B). C4c phan doan chita san pham
duoc két hop, dugc cb trong chan khong va dugc lam dong kho dé tao ra hop chét tiéu
d& du6i dang chit rén mau tring duc (6,4 mg, 9,8%). "H NMR (500 MHz, DMSO-ds) §
ppm 1,34 - 1,36 (m, 3 H), 2,27 - 2,28 (m, 3 H), 3,90 - 3,90 (m, 3 H), 4,78 - 4,80 (m, 2

H), 4,86 - 4,90 (m, 1 H), 7,12 - 7,14 (m, 2 H), 7,21 (d, J=8,05 Hz, 2 H), 8,25 - 8,28 (m,
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1 H), 8,48 - 8,49 (m, 1 H), 8,50 - 8,53 (m, 1 H); ESI-MS m/z [M+H]" 326,2.

VI DU 141: (S)-2-(1-metyl-4-0xo-1,4-dihydro-5 H-imidazo[4,5-d]pyridazin-5-y1)-N-(
(4-(triflometyl)phenyl)etyl )axetamit

= F
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\
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B6 sung (S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit (62,0 mg, 0,2
mmol) va KyCO; (33,2 mg, 0,240 mmol) vao lo chta 1-metyl-1,5-dihydro-4H-
imidazo[4,5-d]pyridazin-4-on (30,0 mg, 0,200 mmol) trong DMF (1 mL). Hon hop duge

3

khudy & 60°C trong 3 gid va sau d6 duoc pha lodng trong DMF (1 mL), dugc loc qua
nhya Millipore® Millex-LCR va dugc tinh sach bang HPLC (Phuong phap B). C4c phan
doan chira san pham duoc két hop, dugc cd trong chan khong va duge lam dong kho dé
tao ra hop chét tiéu dé dudi dang chét rin mau tréng duc (8,7 mg, 11%). 'H NMR (500
MHz, DMSO-ds) & ppm 1,40 (d, J/=7,08 Hz, 3 H), 3,90 - 3,90 (m, 3 H), 4,82 - 4,84 (m,
2 H), 4,96 - 5,01 (m, 1 H), 7,55 - 7,57 (m, 2 H), 7,68 - 7,70 (m, 2 H), 8,26 - 8,28 (m, 1
H), 8,48 - 8,50 (m, 1 H), 8,69 - 8,72 (m, 1 H); ESI-MS m/z [M+H]" 380,2.

Vi DU 142: (S)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

F
F
F H 0] CHs
N N‘N
CH3 O N NS %

B6 sung (S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit (57,1 mg, 0,184
mmol) va K,COs3 (76 mg, 0,552 mmol) vao dung dich chira 3-xyclopropyl-1-metyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on (35 mg, 0,184 mmol) trong DMF khan (1
mL). Hon hop phén tmg duoc khudy & 45°C trong 18 git va sau d6 duge tinh sach bang
HPLC (Phuong phap B) dé tao ra hop chat tiéu d& duéi dang chit ran mau trang duc (6
mg, 8%). 'H NMR (400 MHz, CDCls) 6 ppm 0,96 - 1,12 (m, 4 H), 1,50 (d, J/=7,03 Hz,
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3 H), 2,05 - 2,13 (m, 1 H), 4,28 (s, 3 H), 4,88 (s, 2 H), 5,13 - 5,24 (m, 1 H), 6,26 -
(m, 1 H), 7,41 (d, J=8,28 Hz, 2 H), 7,57 (d, J=8,28 Hz, 2 H), 8,16 (s, 1 H); ESI-MS n
[M+H]* 420, 1.

Vi DU 143:  (S)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|3,4-
d]pyridazin-6-yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit

F o
N
\U/\N I N
CHs; O Na "~

Hop cht tiéu dé dugc diéu ché gidng nhu VI DU 142, st dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometoxy)phenyl)etyl)axetamit, va thu duoc dudi dang chét rin mau trang (30 mg,
37%). '"H NMR (400 MHz, CDCl3) 8 ppm 0,99 (br d, J/=3,01 Hz, 4 H), 1,46 (d, J=6,78
Hz, 3 H), 2,01 - 2,12 (m, 1 H), 4,24 (s, 3 H), 4,83 (s, 2 H), 5,07 - 5,16 (m, 1 H), 6,71 -
6,78 (m, 1 H), 7,09 - 7,17 (m, 2 H), 7,31 (d, /=8,28 Hz, 2 H), 8,13 (s, 1 H); ESI-MS m/z
[M+H]" 436,1.

vi DU 144:  (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrolo[2,3-
d|pyridazin-5-yl)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

- F
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CHy O Nogt~y

Hon hop gém 1-xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-
on (21 mg, 0,111 mmol), (S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit (68,8
mg, 0,222 mmol) va K»COs3 (46,0 mg, 0,333 mmol) trong DMF (555 pL) duoc khudy
trong 5 gio & RT. Hon hop phan tng sau d6 dugc pha loang bang metanol va dugc tinh
sach bing HPLC (Phwong phép B) dé tao ra hop chét tiéu dé du6i dang chét rin mau
tring (27 mg, 58%). '"H NMR (400 MHz, CDCl3) § ppm 1,00 - 1,06 (m, 2 H), 1,11 -
1,17 (m, 2 H), 1,44 - 1,51 (m, 3 H), 2,45 (d, J/~1,00 Hz, 3 H), 3,31 - 3,43 (m, 1 H), 4,77
- 4,99 (m, 2 H), 5,08 - 5,25 (m, 1 H), 6,75 - 6,86 (m, 1 H), 6,88 (d, J/=1,00 Hz, 1 H), 7,40
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(s, 2 H), 7,53 (d, /=8,16 Hz, 2 H), 8,21 (s, 1 H); ESI-MS m/z [M+H]" 419,3.

vi DU 145:  (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5S H-pyrolo[2,-
d]pyridazin-5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit

.0
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Hop chit tiéu dé duge diéu ché gidng nhu VI DU 144, st dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit, va thu duoc dudi dang chit ran mau tring (12,4 mg, 51%).
'H NMR (400 MHz, DMSO-ds) 8 ppm 0,90 - 1,09 (m, 4 H), 1,35 (d, J=6,90 Hz, 3 H),
2,29 (d, /=0,88 Hz, 3 H), 3,09 - 3,15 (m, 1 H), 3,44 - 3,60 (m, 1 H), 3,73 (s, 3 H), 4,61
- 4,73 (m, 2 H), 4,79 - 4,93 (m, 1 H), 6,80 - 6,93 (m, 2 H), 7,04 - 7,15 (m, 1 H), 7,20 -
7,30 (m, 2 H), 8,18 - 8,32 (m, 1 H); ESI-MS m/z [M+H]" 381,0.

vi DU 146:  (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrolo[2,3-
d|pyridazin-5-yl)-N-(1-phenyletyl)axetamit
T
CHy O Ny A~y

Hop chit tiéu dé dugc diéu ché gidng nhu VI DU 144, st dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on va (S)-2-bromo-N-(1-
phenyletyl)axetamit, va thu duoc duéi dang chét rin mau tring (11,3 mg, 34%). 'H
NMR (400 MHz, DMSO-ds) & ppm 0,96 - 1,01 (m, 2 H), 1,02 - 1,09 (m, 2 H), 1,35 -
1,42 (m, 3 H), 2,29 - 2,31 (m, 3 H), 3,52 - 3,62 (m, 1 H), 4,68 -4,79 (m, 2 H), 4,90 - 5,00
(m, 1 H), 7,13 - 7,17 (m, 1 H), 7,22 - 7,28 (m, 1 H), 7,35 (s, 4 H), 8,28 (s, 1 H), 8,44 -
8,51 (m, 1 H); ESI-MS m/z [M+H]" 351,2.

vi DU  147:  (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrolo[2,3-
d]pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit
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Hop chét tiéu dé dugc didu ché gidng nhu VI DU 144, st dung 1-xyclopropyl-3-
metyl-1,5-dihydro-4 H-pyrolo[2,3-d]pyridazin-4-on va (8)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu dugc duéi dang chét rdn mau trang (17,3 mg, 50%). 'TH NMR
(400 MHz, DMSO-ds) 6 ppm 0,93 - 1,10 (m, 4 H), 1,35 (d, J=6,90 Hz, 3 H), 2,23 - 2,35
(m, 6 H), 3,48 - 3,61 (m, 1 H), 4,64 - 4,75 (m, 2 H), 4,83 - 4,96 (m, 1 H), 7,13 (s, 3 H),
7,20 (s, 2 H), 8,26 (s, 1 H), 8,35 - 8,43 (m, 1 H); ESI-MS m/z [M+H]" 365,2.

vi DU 148: (S)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d|pyridazin-6-yl)-N-(1-(3-flophenyl)etyl)axetamit

F N | N\N
CHy O Na "~

B sung (S)-2-bromo-N-(1-(3-flophenyl)etyl)axetamit (30,1 mg, 0,116 mmol) va
K»COs (43,6 mg, 0,315 mmol) vao dung dich chtra 3-xyclopropyl-1-metyl-1,6-dihydro-
7H-pyrazolo[3,4-d]pyridazin-7-on (20 mg, 0,105 mmol) trong DMF khan (1 mL). Hon
hop phan tng duoc khudy & RT trong 18 gidr va sau d6 dugc tinh sach bang HPLC
(Phuong phap B) dé tao ra hop chét tiéu dé dudi dang chét rdn mau tring (11 mg, 28%).
"H NMR (400 MHz, CD3;0D) & ppm 0,73 - 0,82 (m, 2 H), 0,83 - 0,93 (m, 2 H), 1,25 -
1,32 (m, 3 H), 1,85 - 1,97 (m, 1 H), 4,04 (s, 3 H), 4,67 (d, J/=1,76 Hz, 2 H), 4,81 - 4,92
(m, 1 H), 6,67 - 6,76 (m, 1 H), 6,82 - 6,86 (m, 1 H), 6,88 - 6,94 (m, 1 H), 7,04 - 7,14 (m,
1 H), 7,97 (s, 1 H); ESI-MS m/z [M+H]* 370,3.

vi DU 149: (S)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit
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Hop chét tidu dé dugc didu ché gidng nhw Vi DU 148, st dung 3-xyclopropyl-1-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (S)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit, va thu duoc dudi dang chit rdn mau tring (14 mg, 36%). 'H NMR
(400 MHz, CD;0D) 6 ppm 0,94 - 0,99 (m, 2 H), 1,03 - 1,09 (m, 2 H), 1,45 (d, J=7,03
Hz, 3 H), 2,12 (tt, J=8,34, 5,08 Hz, 1 H), 2,29 (s, 3 H), 4,21 (s, 3 H), 4,78 - 4,91 (m, 2
H), 5,01 (q, J/=7,03 Hz, 1 H), 7,07 - 7,12 (m, 2 H), 7,16 - 7,23 (m, 2 H), 8,18 (s, 1 H);

ESI-MS m/z [M+H]" 366,3.

Vi DU 150: (S)-N-(1-(2-clo-6-flophenyl)etyl)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-
dihydro-6 H-pyrazolo|3,4-d]pyridazin-6-yl)axetamit
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Hop chét tiéu dé duge diu ché giéng nhu VI DU 148, st dung 3-xyclopropyl-1-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(2-clo-6-
flophenyl)etyl)axetamit, va thu dugc dudi dang chét rén mau tring (21 mg, 50%). 'H
NMR (400 MHz, DMSO-ds) 6 ppm 0,82 - 0,88 (m, 2 H), 0,95 - 1,00 (m, 2 H), 1,40 (d,
J=7,03 Hz, 3 H), 2,13 - 2,21 (m, 1 H), 4,07 (s, 3 H), 4,59 - 4,66 (m, 1 H), 4,71 - 4,77
(m, 1 H), 5,31 (t, J=6,78 Hz, 1 H), 7,06 - 7,15 (m, 1 H), 7,17 - 7,29 (m, 2 H), 8,26 (s, 1
H), 8,65 (d, J=7,03 Hz, 1 H); ESI-MS m/z [M+H]" 404,3.

vi DU 151 (8)-2-(3-xyclopropyl-1-metyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-yl)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit

HaC
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Hop chét tiéu dé duoc diéu ché gidng nhw VI DU 148, st dung 3-xyclopropyl-1-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(3-flo-4-
metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rdn mau trang (10 mg, 15%). 'H
NMR (400 MHz, CDCl3) 8 ppm 0,97 - 1,13 (m, 4 H), 1,47 (d, J=6,78 Hz, 3 H), 2,06 -

2,13 (m, 1 H), 2,24 (d, J=1,76 Hz, 3 H), 4,29 (s, 3 H), 4,80 - 4,93 (m, 2 H), 5,11 (dt,
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J=14,49, 7,18 Hz, 1 H), 6,12 - 6,21 (m, 1 H), 6,90 - 7,00 (m, 2 H), 7,12 (t, J=7,78 Hz,
1 H), 8,16 (s, 1 H); ESI-MS m/z [M+H]* 384,2.

vi DU 152: (S)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit
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Hop chit tiéu dé dugc didu ché gidng nhu VI DU 148, st dung 3-xyclopropyl-1-
metyl-1,6-dihydro-7H-pyrazolo[3,4-d|pyridazin-7-on va (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit, va thu dugce duéi dang chat rin mau tring (21 mg, 32%). 'H
NMR (400 MHz, CDCI3) & ppm 0,99 - 1,12 (m, 4 H), 1,46 - 1,51 (m, 3 H), 2,13 (brs, 1
H), 2,32 (s, 3 H), 4,28 (s, 3 H), 4,81 - 4,89 (m, 2 H), 5,21 - 5,28 (m, 1 H), 6,40 (td,
J=5,40,2,01 Hz, 1 H), 6,81 -6,91 (m, 2 H), 7,13 (t, J=7,91 Hz, 1 H), 8,15 (s, 1 H); ESI-
MS m/z [M+H]" 384,2.

VI DU 153: (S)-2-(1-metyl-7-oxo0-1,7-dihydro-6 H-pyrolo[2,3-d]pyridazin-6-yl)-N-(1-
phenyletyl)axetamit

H o NCH3

CH; O E\ I/
3
Hop chét tiéu d& duoc diéu ché gidng nhu VI DU 148, sir dung 1-metyl-1,6-

dihydro-7H-pyrolo[2,3-d|pyridazin-7-on va (S)-2-bromo-N-(1-phenyletyl)axetamit, va
thu duge dudi dang chit rin mau tring (36 mg, 79%). 'H NMR (400 MHz, CDCls) &
ppm 1,46 (d, J=6,78 Hz, 3 H), 4,15 (s, 3 H), 4,89 (d, J/=2,01 Hz, 2 H), 5,15 (quin, J=7,15
Hz, 1 H), 6,40 (d, J=3,01 Hz, 1 H), 6,55 (br d, J=7,28 Hz, 1 H), 7,06 (d, J=2,76 Hz, 1
H), 7,17 - 7,23 (m, 1 H), 7,26 - 7,34 (m, 4 H), 8,10 (s, 1 H); ESI-MS m/z [M+H]" 311,2.

Vi DU 154: (S)-N-(1-(3-flophenyl)etyl)-2-(1,3,4-trimetyl-7-ox0-1,7-dihydro-6 H-
pyrazolo|3,4-d]pyridazin-6-yl)axetamit
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Hop chét tiéu dé dugc diéu ché gibng nhu VI DU 148, sir dung 1,3,4-trimetyl-
1,6-dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on va (8)-2-bromo-N-(1-(3-
flophenyl)etyl)axetamit, va thu duoc dudi dang chét ran mau trang (5 mg, 4%). 'H NMR
(400 MHz, CDCl3) 6 ppm 1,45 (d, J=7,03 Hz, 3 H), 2,53 (d, J=11,29 Hz, 6 H), 4,28 (s,
3H), 4,72 - 4,89 (m, 2 H), 5,06 - 5,17 (m, 1 H), 6,30 (br d, J/=7,78 Hz, 1 H), 6,85 - 6,98
(m, 2 H), 7,04 (dd, J=7,78, 0,75 Hz, 1 H), 7,24 (s, 1 H); ESI-MS m/z [M+H]" 358,3.

Vi DU 155 (S)-2-(1-xyclobutyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

o F
W/\N I N
CHy O N~y

Huyén phu dic chia 1-xyclobutyl-5-(hydroxymetyl)-3-metyl-1,5-dihydro-4H-
pyrazolo[3,4—d]pyridazin-4-on (23,12 mg, 0,099 mmol) va KoCO; (26,7 mg, 0,193
mmol) trong DMF (0,8 mL) dugc khudy & 20°C trong 2 gio. Tiép theo, (S)-2-bromo-N-
(1-(4-(triflometyl)phenyl)etyl)axetamit (30 mg, 0,097 mmol) duoc bd sung va hdn hop
dugc khudy ¢ 20°C trong 18 gid. Hon hop sau d6 dugce pha loang bang metanol (0,1
mL), dugc loc qua bo loc béng xylanh, dugc rira béng DMF (0,2 mL) va metanol (0,2
mL) va duoc tinh sach bing HPLC diéu ché (Phuong phap B) dé tao ra hop chat tiéu dé
dudi dang chét rin mau tring (14 mg, 33%). '"H NMR (400 MHz, DMSO-ds) 5 ppm
1,39 (d, J=7,03 Hz, 3 H), 1,74 - 1,94 (m, 2 H), 2,38 - 2,47 (m, 2 H), 2,52 (s, 3 H), 2,54
- 2,65 (m, 2 H), 4,68 - 4,83 (m, 2 H), 4,98 (quin, J=7,18 Hz, 1 H), 5,23 (quin, J=8,22
Hz, 1 H), 7,55 (d, /=8,16 Hz, 2 H), 7,69 (d, J=8,16 Hz, 2 H), 8,50 (s, 1 H), 8,63 (d,
J=7,53 Hz, 1 H); ESI-MS m/z [M+H]" 434 4.

vi DU 156: (5)-2-(1-(bixyclo[1,1,1]pentan-1-yl)-3-metyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chit tiéu dé dugc didu ché gibng nhu VI DU 155, st dung 1-
(bixyclo[1,1,1]pentan-1-yl)-5-(hydroxymetyl)-3-metyl-1,5-dihydro-4 H-pyrazolo|[3,4-
dpyridazin-4-on va (S)-2-bromo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit, va thu
dwoc dudi dang chit rin mau tring (27 mg, 72%). '"H NMR (400 MHz, DMSO-ds) &
ppm 1,40 (d, J=7,15 Hz, 3 H), 2,42 (s, 6 H), 2,49 (br s, 3 H), 2,71 (s, 1 H), 4,70 - 4,84
(m, 2 H), 4,99 (quin, J=7,09 Hz, 1 H), 7,55 (d, J=8,41 Hz, 2 H), 7,69 (d, /=8,16 Hz, 2
H), 8,49 (s, 1 H), 8,65 (d, J=7,65 Hz, 1 H); ESI-MS m/z [M+H]" 446,3.

vi DU 157:  (S)-2-(1-(fert-butyl)-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit

- F

N

HsC)EiHS

Hop chét tiéu dé dugc didu ché gibng nhu VI DU 155, sir dung 1-(ferz-butyl)-3-
metyl-1,5-dihydro-4 H-pyrazolo|3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc duédi dang chét rin mau trang (21 mg,
60%). '"H NMR (400 MHz, DMSO) 8 ppm 1,40 (d, J/=7,15 Hz, 3 H), 1,67 (s, 9 H), 2,49
(s, 3 H), 4,68 - 4,84 (m, 2 H), 4,98 (quin, J=7,03 Hz, 1 H), 7,55 (d, J=8,16 Hz, 2 H),
7,69 (d, J=8,16 Hz, 2 H), 8,64 (s, 1 H), 8,68 (d, J=7,65 Hz, 1 H); ESI-MS m/z [M+H]"
436,3.

vi DU 158:  (5)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrolo|2,3-
d]pyridazin-6-y1)-N-(1-(p-tolyl)etyl)axetamit
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Hdn hop gdm 3-xyclopropyl-1-metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-
on (15 mg, 0,079 mmol), (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit (40,6 mg, 0,159
mmol) va K2COj3 (21,91 mg, 0,159 mmol) trong DMF (396 pL) dugc khudy trong 5 gioy
& RT. Hdn hop phan tng sau d6 dugc pha lodng bang metanol va duoc tinh sach bing
HPLC (Phuong phap B) dé tao ra hop chét tiéu dé dudi dang chét ran (8,6 mg, 30%).
"H NMR (400 MHz, CD30D) & ppm 0,54 - 0,69 (m, 2 H), 0,86 - 1,01 (m, 2 H), 1,46 (d,
J=6,90 Hz, 3H), 1,82 - 1,97 (m, 1 H), 2,30 (s, 3 H), 4,00 - 4,09 (m, 3 H), 4,81 - 4,89 (m,
3 H), 4,96 - 5,07 (m, 1 H), 6,98 - 7,03(m, 1 H), 7,09 - 7,16 (m, 2 H), 7,19 - 7,27 (m, 2
H), 8,23 (s, 1 H); ESI-MS m/z [M+H]" 365,3.

vi DU  159:  (S)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrolo[2,3-
dlpyridazin-6-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chit tiéu dé dugc didu ché gibng nhu VI DU 158, st dung 3-xyclopropyl-1-
metyl-1,6-dihydro-7H-pyrolo[2,3-d|pyridazin-7-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu dugc dudi dang dau (18,7 mg, 56%). 'H NMR
(400 MHz, DMSO-ds) 8 ppm 0,51 - 0,66 (m, 2 H), 0,80 - 0,97 (m, 2 H), 1,40 (d, /=7,03
Hz, 3 H), 1,87 - 2,01 (m, 1 H), 3,99 (s, 3 H), 4,63 - 4,83 (m, 2 H), 4,93 - 5,09 (m, 1 H),
7,15 (s, 1 H), 7,57 (s, 2 H), 7,68 (s, 2 H), 8,20 (s, 1 H), 8,57 - 8,65 (m, 1 H); ESI-MS
m/z [M+H]" 419,3.

Vi DU 160: (R)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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B sung K»,CO3 (1,962 g, 14,20 mmol) vao binh thot cd day tron 100 mL da dugce
nap 1-xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo|3,4-d]pyridazin-4-on (1,8 g, 9,46
mmol), (R)-2-clo-N-(1-(4-(triflometyl)phenyl)etyl)axetamit (2,51 g, 9,46 mmol) va
DMA (20 mL). H3n hop phan tng dugc khudy & RT trong 18 gid va sau d6 nudc (80
mL) dugc bd sung. Két tia duge tach bang cach loc, duge rira bang nudc (20 mL x 2)
va duoc siy kho & ap sudt giam qua dém & 50°C dé tao ra hop chat tiéu dé dudi dang
chét rin mau tring duc (3,74 g, 94%). 'H NMR (400 MHz, DMSO-ds) & ppm 1,12 (br
d, J=4,95 Hz, 4 H), 1,39 (d, J/=6,97 Hz, 3 H), 2,46 (s, 3 H), 3,80 - 3,94 (m, 1 H), 4,06 -
4,13 (m, 1 H), 4,77 (d, J=3,12 Hz, 2 H), 4,91 - 5,11 (m, 1 H), 7,55 (d, J=7,98 Hz, 2 H),
7,69 (d, J=7,98 Hz, 2 H), 8,50 (s, 1 H), 8,62 - 8,80 (m, 1 H); ESI-MS m/z [M+H]" 420,2.

VI DU 161: (S)-N-(1-(4-clophenyl)etyl)-2-(1-metyl-7-ox0-1,7-dihydro-6 H-pyrolo[ 2,3-
d|pyridazin-6-yl)axetamit

Cl
N |N
CHy O Na A/

Lo 4 mL dugc trang bi thanh khudy duoc nap K2COs (48 mg, 0,35 mmol) va (S)-
2-bromo-N-(1-(4-clophenyl)etyl)axetamit (39 mg, 0,14 mmol). Dung dich chta 1-
metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on (25 mg, 0,17 mmol) trong DMF
(0,5 mL) duoc bd sung va lo duoce ddy nip. Hon hop phan tng duge khudy & 45°C trong
18 gid va sau do dugce loc qua frit 0,45 pm va dugce tinh sach bang HPLC (Phuong phap
A) dé tao ra hop chét tiéu dé (28 mg, 59%). '"H NMR (400 MHz, CD30D) & ppm 1,45 -
1,50 (m, 3 H), 4,11 - 4,16 (m, 3 H), 4,83 - 4,92 (m, 2 H), 4,99 - 5,08 (m, 1 H), 6,46 -
6,51 (m, 1 H), 7,29 - 7,36 (m, 5 H), 8,13 - 8,19 (m, 1 H), 8,47 - 8,58 (m, 1 H); ESI-MS
m/z [M+H]" 345,1.

Vi DU 162: (S)-2-(1-metyl-7-oxo0-1,7-dihydro-6 H-pyrolo[2,3-d]pyridazin-6-yl)-N-(1-
(p-tolyl)etyl)axetamit
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Hop chit tiéu d& (16 mg, 35%) duoc didu ché gibng nhu VI DU 161, st dung 1-
metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on va (8)-2-bromo-N-(1-(p-
tolyl)etyl)axetamit. ESI-MS m/z [M+H]" 325,1.

Vvi DU 163: (S)-N-(1-(4-metoxyphenyl)etyl)-2-(1-metyl-7-oxo-1,7-dihydro-6H-
pyrolo[2,3-d]pyridazin-6-yl)axetamit

¥e)
HaC O o,
!

Hop chit tidu dé (17 mg, 36%) duge didu ché giéng nhu Vi DU 161, st dung 1-
metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on va (S)-2-bromo-N-(1-(4-
metoxyphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 341,1.

Vi DU 164: (S)-2-(1-metyl-7-ox0-1,7-dihydro-6 H-pyrolo[2,3-d|pyridazin-6-y1)-N-(1-
(4-(triflometyl)phenyl)etyl)axetamit
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Hop chét tiéu d& (25 mg, 48%) duoc didu ché gidng nhu VI DU 161, st dung 1-
metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on va (8)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit. 'H NMR (400 MHz, CD30D) 8 ppm 1,48 - 1,54 (m,
3 H), 4,11 - 4,16 (m, 3 H), 4,85 - 4,95 (m, 2 H), 5,06 - 5,16 (m, 1 H), 6,47 - 6,52 (m, 1
H), 7,28 - 7,33 (m, 1 H), 7,51 - 7,56 (m, 2 H), 7,59 - 7,64 (m, 2 H), 8,13 - 8,19 (m, 1 H),
8,15 - 8,17 (m, 1 H), 8,55 - 8,69 (m, 1 H); ESI-MS m/z [M+H]" 379,1.

VI DU 165: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-metyl-7-oxo-1,7-dihydro-6.H-
pyrolo[2,3-d]pyridazin-6-yl)axetamit
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Hop chét tiéu dé (35 mg, 73%) dugc diéu ché giéng nhu VI DU 161, st dung 1-
metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on  va  (S)-2-bromo-N-(1-(2-flo-4-
metylphenyl)etyl)axetamit. ESI-MS m/z [M+H]" 343,1.

VI DU 166: (S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-
N-(1-(4-(metyl-d3)phenyl)etyl)axetamit
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D H 0O
N | Y
CH3 O N\ N/
)~cH
HsC 3

Dung dich chtra (S)-2-bromo-N-(1-(4-(metyl-ds)phenyl)etyl)axetamit (20 mg,
0,077 mmol) trong DMA (0,5 mL) dugc bb sung vao K»COs3 (21 mg, 0,15 mmol) va 1-
isopropyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on (15 mg, 0,085 mmol) trong lo
4 mL dugc trang bi thanh khuéy. Lo duoc day nép. Hoén hop phan tmg duge khuéy o
26°C trong 18 gid va sau do dugc loc qua frit 0,45 pm va dugc tinh sach bang HPLC
(Phuong phap B) dé tao ra hop chét tiéu dé (21,8 mg, 79%). ESI-MS m/z [M+H]" 357,1.

Vi DU 167: (S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(metyl-ds)phenyl)etyl)axetamit
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Dung dich chta (S)-2-bromo-N-(1-(4-(metyl-ds)phenyl)etyl)axetamit (20 mg,
0,077 mmol) trong DMA (0,5 mL) dugc bd sung vao K»CO;3 (21 mg, 0,15 mmol) va 1-
xyclopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo|3,4-d|pyridazin-4-on (16 mg, 0,085
mmol) trong 1o 4 mL duogc trang bi thanh khuéy. Lo duoc day nip. Hon hop phan tmg
duoc khu?iy & 26°C trong 18 gio va sau d6 duge loc qua frit 0,45 um va duoc tinh sach
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bang HPLC (Phwong phép B) dé tao ra hop chét tiéu dé (19,8 mg, 69%). '"H NMR (400
MHz, DMSO-ds) 8 ppm 1,05-1,20 (m, 4 H), 1,35 (d, J/=6,90 Hz, 3H), 2,47 (s, 3 H), 3,84-
3,91 (m, 1 H), 4,69-4,79 (m, 2 H), 4,88 (quin, J=7,34 Hz, 1H), 7,11-7,16 (m, 2 H), 7,17-
7,25 (m, 2 H), 8,52 (d, J=8,24 Hz, 2H), 8,51 (s, 1 H); ESI-MS m/z [M+H]" 369,1.

vi DU 168:  (S)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(metyl-d3)phenyl)etyl)axetamit

D
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D ‘ O GH,
i | N
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Dung dich chta (S)-2-bromo-N-(1-(4-(metyl-d3)phenyl)etyl)axetamit (8 mg,
0,031 mmol) trong DMA (0,5 mL) dugc bd sung vao K,COs (8,5 mg, 0,062 mmol) va
1-isopropyl-3-metyl-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on (6,5 mg, 0,034
mmol) trong lo 4 mL duoc trang bi thanh khudy. Hn hop duge ddy nip. Hon hop phan
g duge khudy ¢ 26°C trong 18 gid va sau d6 duoc loc qua frit 0,45 pm va dugc tinh
sach bing HPLC (Phuong phap B) dé tao ra hop chét tiéu dé (4,7 mg, 41%). ESI-MS
m/z [M+H]" 371,2.

Vi DU 169: (S)-2-(1-metyl-4-ox0-3-(triflometyl)-1,4-dihydro-5H-pyrazolo[3,4-
dpyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit

HsC

Bé sung 1-metyl-3-(triflometyl)-1,5-dihydro-4 H-pyrazolo|3,4-d|pyridazin-4-on
(22,4 mg, 0,103 mmol), (S)-2-bromo-N-(1-(p-tolyl)etyl)axetamit (25,0 mg, 0,0980
mmol), K2COs (16,0 mg, 0,117 mmol) va DMF (326 pL) vao lo 4 mL duoc trang bi
thanh khudy. Lo duoc ddy nép, va huyén ph dic thu duge duge khudy & 20°C trong 23
gid. Hon hop phan tng dugc pha lodng bang MeOH/DMF, dugc loc qua bd loc xylanh
0,45 pm Millipore® Millex-FH Phobic PTFE va dugc tinh sach bing HPLC diéu ché
(Phwong phép B) dé tao ra hop chét tiéu dé dudi dang chét rdn mau tring (22,3 mg,
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58%). 'H NMR (400 MHz, DMSO-ds) § ppm 1,36 (d, J/=7,03 Hz, 3 H), 2,27 (s, 3 H),
4,18 (s, 3 H), 4,73 - 4,83 (m, 2 H), 4,89 (quin, /~<7,15 Hz, 1 H), 7,10 - 7,15 (m, 2 H),
7,19 -7,23 (m, 2 H), 8,52 (d, /=7,91 Hz, 1 H), 8,68 (s, 1 H); ESI-MS m/z [M+H]" 394,2.
VI DU 170: (S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-metyl-4-oxo-3-(triflometyl)-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit

HsC F F T
H F
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Hop chét tiéu dé dugc diéu ché gidng nhu Vi DU 169, sir dung 1-metyl-3-
(triflometyl)-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(2-
flo-4-metylphenyl)etyl)axetamit, va thu dugc dudi dang chat rdn mau trang (28,2 mg,
72%). '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,35 (d, J/=7,03 Hz, 3 H), 2,28 (s, 3 H),
4,18 (s, 3 H), 4,74 - 4,86 (m, 2 H), 5,10 (quin, J=7,15 Hz, 1 H), 6,93 - 7,03 (m, 2 H),
7,25-17,33 (m, 1 H), 8,62 (d, J=7,65 Hz, 1 H), 8,68 (s, 1 H); ESI-MS m/z [M+H]" 412,1.

Vi DU 171: (S)-N-(1-(3-flo-4-metylphenyl)etyl)-2-(1-metyl-4-oxo-3-(triflometyl)-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit
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H
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Hop chét tiéu dé& dugc diéu ché giéng nhu VI DU 169, sit dung 1-metyl-3-
(triflometyl)-1,5-dihydro-4 H-pyrazolo[3,4-d|pyridazin-4-on va (S)-2-bromo-N-(1-(3-
flo-4-metylphenyl)etyl)axetamit, va thu dugc dudi dang chét rin mau trang (20,7 mg,
54%). '"H NMR (400 MHz, DMSO-ds) 6 ppm 1,36 (d, J/=7,03 Hz, 3 H), 2,20 (d, J=1,51
Hz, 3 H), 4,18 (s, 3 H), 4,76 - 4,84 (m, 2 H), 4,90 (quin, J=7,18 Hz, 1 H), 7,02 - 7,11
(m, 2 H), 7,22 (t, J/=7,91 Hz, 1 H), 8,57 (d, J/=7,78 Hz, 1 H), 8,69 (s, 1 H); ESI-MS m/z
[M+H]" 412,1.

Vi DU 172: (S)-2-(1-metyl-4-oxo0-3-(triflometyl)-1,4-dihydro-5H-pyrazolo|[3,4-
d|pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit
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Hop chét tidu dé& dugc didu ché gibng nhu VI DU 169, st dung 1-metyl-3-
(triflometyl)-1,5-dihydro-4 H-pyrazolo[3,4-d]pyridazin-4-on va (S)-2-bromo-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit, va thu duwgc dudi dang chit ran mau tring (25,8 mg,
61%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,40 (d, J/=7,15 Hz, 3 H), 4,18 (s, 3 H),
4,77 - 4,87 (m, 2 H), 4,99 (quin, /=7,09 Hz, 1 H), 7,55 (d, J=8,41 Hz, 2 H), 7,68 (d,
J=8,16 Hz, 2 H), 8,69 (s, 1 H), 8,71 (d, J/=7,53 Hz, 1 H); ESI-MS m/z [M+H]" 448,1.

Vi DU 173: (S)-N-(xyclopropyl(phenyl)metyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit

H 0 CHs
T
O N N/

Dung dich chra  1-xyclopropyl-3-metyl-1,5-dihydro-4H-pyrazolo[3,4-
d]pyridazin-4-on (17 mg, 0,090 mmol) trong NMP (0,6 mL) duoc bd sung vao KoCOs
(21 mg, 0,15 mmol) va (S)-2-bromo-N-(xyclopropyl(phenyl)metyl)axetamit (20 mg,
0,075 mmol) trong lo 4 mL dugc trang bi thanh khudy. Lo duoc day nip. Hon hop phan
tmg dugc khudy & 40°C trong 18 gid va sau d6 duge loc qua frit 0,45um va dugce tinh
sach bang HPLC (Phuong phap B) dé tao ra hop chét tiéu dé (16,5 mg, 59%). '"H NMR
(400 MHz, CDs0D) 8 ppm 0,37 - 0,49 (m, 2 H), 0,59 - 0,67 (m, 2 H), 1,17 - 1,28 (m, 5
H), 2,54 - 2,59 (m, 3 H), 3,71 - 3,80 (m, 1 H), 4,32 - 4,38 (m, 1 H), 4,91 - 4,98 (m, 2 H),
7,22 - 7,29 (m, 1 H), 7,31 - 7,36 (m, 2 H), 7,38 - 7,44 (m, 2 H), 8,44 - 8,48 (m, 1 H);
ESI-MS m/z [M+H]" 378,1.

Vi DU 174: (S)-2-(1-metyl-7-ox0-1,7-dihydro-6 H-pyrolo[2,3-d|pyridazin-6-y1)-N-(1-
(4-(metyl-ds)phenyl)etyl)axetamit
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DD
N
N
7‘%@
S

CH; O

Hbn hop gdm (S)-2-bromo-N-(1-(4-(metyl-ds)phenyl)etyl)axetamit (20 mg, 0,08
mmol), 1-metyl-1,6-dihydro-7H-pyrolo[2,3-d]pyridazin-7-on (9 mg, 0,06 mmol), kali
cacbonat (21 mg, 0,15 mmol) va NMP (1 mL) dugc khudy & 40°C trong 18 gid va sau
d6 duoc tinh sach bang HPLC (Phwong phap B) dé tao ra hop chat tiéu dé (7 mg, 28%).
ESI-MS m/z [M+H]" 328,1.

Bang 5 dudi day liét ké cac dit liéu thu nghiém sinh hoc (su hoat héa GPR139
va 4i luc lién két GPR139) cia mot vai trong s cac hop chit duge md ta trong céc vi
du, trong dé gia tri pECso va pKi 16n hon l4n luot chi sy hoat hoa (ning luc) va ai luc
lién két cao hon. Cac hop chét vi du duoc thé hién trong bang 5 duogc kiém tra theo céc

thtt nghiém dugce mo ta trong ph?m Hoat tinh sinh hoc & trén.
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Bang 5: Nang luc GPR139 (pECso) va Ai lyc lién két (pKi)

189/207

Viduso | pECso pKi | Vidusd | pECs pKi | Vidusd | pECso pKi
1 7,29 7,26 31 7,24 4,93 61 6,85 7,38
2 7,25 6,06 32 6,21 4,52 62 7,60 8,67
3 <5,00 7,14 33 7,18 5,28 63 7,07 8,70
4 <5,00 7,04 34 7,15 5,22 64 6,92 8,68
5 6,65 7,03 35 7,10 5,99 65 7,17 8,43
6 <5,00 7,63 36 7,41 6,60 66 7,10 9,10
7 <5,00 6,79 37 7,58 6,45 67 7,07 8,41
8 <5,00 7,56 38 7,26 7,14 68 7,16 9,46
9 7,02 — 39 7,44 6,64 69 7,16 9,35
10 7,10 6,92 40 7,48 6,60 70 6,75 9,12
11 5,56 6,97 41 7,46 7,13 71 7,03 9,40
12 5,67 7,47 42 <5,00 7,71 72 7,26 5,72
13 6,99 7,68 43 6,15 7,05 73 7,20 5,46
14 6,21 7,43 44 5,44 6,98 74 7,03 5,61
15 6,21 7,24 45 <5,00 6,65 75 6,21 5,63
16 6,70 7,96 46 7,11 — 76 5,99 —
17 7,24 5,53 47 7,43 6,79 77 7,04 —
18 6,77 6,45 48 7,48 5,72 78 7,10 —
19 7,17 5,97 49 731 7,64 79 6,59 —
20 738 6,75 50 6,78 6,90 80 6,60 5,78
21 6,94 7,55 51 7,49 6,87 81 6,84 6,48
22 6,98 8,04 52 7,17 6,69 82 7,38 6,26
23 6,78 6,99 53 7,26 5,99 83 7,03 —

24 7,33 7,01 54 6,97 7,06 84 6,39 7,02
25 7,63 6,21 55 7,08 6,42 85 6,13 7,26
26 6,03 4,41 56 6,67 6,32 86 7,08 —
27 6,62 6,66 57 6,88 5,51 87 6,90 —
28 7,28 7,49 58 7,13 5,87 88 7,11 6,17
29 6,29 4,52 59 6,46 6,13 89 7,35 5,66
30 7,14 6,59 60 6,67 4,52 90 7,23 —
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Vidusé | pECso pKi | Vidusd | pECso pKi | Vidusd | pECso pKi
91 7,23 — 121 6,89 7,13 151 7,69 7,22
92 7,24 7,00 122 7,08 6,61 152 7,54 6,96
93 6,63 6,41 123 5,67 5,84 153 7,05 5,76
94 6,97 6,51 124 7,22 8,15 154 7,67 6,31
95 6,93 — 125 6,91 7,32 155 7,06 6,75
96 6,30 — 126 6,49 6,02 156 6,97 6,48
97 731 — 127 7,59 6,03 157 6,90 6,63
98 6,56 — 128 7,17 6,59 158 7,24 7,32
99 6,91 7,02 129 7,27 6,14 159 7,00 7,10
100 6,44 — 130 7,75 7,42 160 6,53 4,52
101 6,40 6,55 131 7,38 737 161 8,07 6,98
102 6,68 4,82 132 6,15 5,65 162 7.88 6,71
103 6,66 5,00 133 6,53 6,50 163 7,81 5,75
104 7,21 6,10 134 7,62 6,23 164 7,97 6,70
105 6,97 7,01 135 7,85 6,88 165 7,90 7,15
106 7,24 5,70 136 7,04 7,09 166 727 5,63
107 7,37 6,61 137 5,58 4,52 167 7,20 6,50
108 7,46 7,12 138 6,44 4,52 168 7,36 6,42
109 6,55 — 139 6,59 5,42 169 7,29 7,12
110 7,16 5,78 140 6,28 4,52 170 7,14 7,68
111 6,83 7,37 141 6,34 5,23 171 7,38 7,62
112 6,21 6,58 142 7,02 6,64 172 7,03 6,75
113 6,82 6,75 143 6,93 6,75 173 — 4,52
114 6,88 6,69 144 7,08 7,70 174 7,75 6,63
115 6,65 7,23 145 7,53 7,05

116 7,13 6,47 146 7,29 7,46

117 7,30 8,68 147 7,48 8,12

118 7,16 7,63 148 7,70 6,23

119 7,47 8,10 149 7,58 6,66

120 6,74 7,76 150 7,32 7,11

Nhu dugce str dung trong ban mo ta va cac dieém yéu cau bdo ho dinh kém, cac
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tir s6 it khong x4c dinh c6 thé chi mot dbi twgng hodc nhidu ddi twong trir khi duoce quy
dinh khéc trong ban mo6 ta. Do do, vi du, viéc vién dAn dén ché phém chtra “hop chat”
6 thé bao gdm mot hop chét hodc hai hodc nhiéu hon hai hop chit. Phan md ta & trén
duoc nham dé minh hoa va khong 1am gidi han sang ché. Nhiéu phwong 4n s& 1a rd rang
v6i ngudi c6 hiéu biét trung binh trong linh vure khi doc phan mé ta & trén. Do d6, pham
vi cda phén bdc 10 nay can dugc xac dinh dua vao cic diém yéu cau bao ho dinh kém
va bao gdm toan bd pham vi ctia dang tvong duong lwong ma céc diém yéu cau bao ho
yéu clu. Céc phén boc 10 cua tht ca cac bai bao va tai liéu tham khao duoc trich dan
trong ban md ta, bao gdm céc patent, don sang ché va cong bd, dugc két hop vao ban

mo ta bang cach vién dan va cho tat ca cdc muc dich.
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YEU CAU BAO HO
1. Hop chit c6 cong thie 1,
" TS
10
R X 0 N\H/\N )(1\0C
c s
o X R 0 N 3B
RS R*

tautome ctia nd, hodc mudi duge dung cuia hgp chat hodc tautome,

trong do:

192/207

o 12 lién két don, B 12 lién két doi, X' 1a NR'Y, va hogc (i) X? 1a N va X3 1a CR3C hogc

(i) X? 1a CR? va X3 dugc chon tir N va CRC; hodc

o 12 lién két doi, B 1 lien két don, X3 1a NR3N va hode (i) X! 1a N va X? 1a CR? hodic

(ii) X' 1a CR'C va X? duoc chon tir N va CR?;
n duoc chontir 0 va 1;
mdi RIC, R2, R3¢ va R* duge chon doc lap tir:

(a) hydro; va

(b) Ci.6 alkyl va Cs xycloalkyl, mdi nhém khong dugc thé hogc dugc thé bang

1 dn3 phén ti thé duogc chon doc 1ap tur halo;

mdi RN va R3N duogce chon ddc 1ap tir C1. alkyl, Cs-s xycloalkyl va Ce.-10 aryl, mdi nhom

khoéng dugc thé hodc dugc thé béng 1 dén 3 phén t thé duoc chon doc 1ap tu

halo;
R’ dugc chon tir hydro va Ci.s alkyl, va

R® duoc chon tir Ci-6 alkyl va Cs.g xycloalkyl; hodc

R’ va R, cung v&i nguyén tir nito va cacbon ma mai trong s6 chiing gan vao tuong ung,

tao thanh vong di vong Cs., vong di vong 1a vong don va ¢ mot nguyén tir vong

la nguyén ttr khac loai;

X7 dugc chon tir N va CR7;

192



51362 193/207

R’ dugc chon tir:
(a) hydro, halo, xyano, hydroxy va amino; va

(b) Ci alkyl va Ci.6 alkoxy, mdi nhém khong dugc thé hodc dugc thé bing 1

dén 3 phin tir thé duoc chon doc 1ap tir halo;
mdi R® va R® duoc chon doc lap tir:
(a) hydro, halo, xyano, hydroxy va amino; va

(b) C1.s alkyl va Ci.6 alkoxy, mdi nhém khong duoc thé hodc duge thé bing 1

dén 3 phﬁn ttr thé dugc chon doc 13p tir halo; hodc

R? va R’, cung véi nguyén tir cacbon ma chiing gan vao, tao thanh vong di vong Ca.s ,
vong di vong c6 mdt hodc hai nguyén tir vong 1a nguyén tir khac loai, mdi trong

sb cac nguyén tir khac loai nay dugc chon doc 1ap tr N, O va S;
mdi R va R dugc chon doc 1ap tir:
(a) hydro, halo, xyano, hydroxy va amino; va

(b) Cr.6 alkyl va Ci.6 alkoxy, mdi nhém khong dugc thé hodc dugc thé bang 1
dén 3 phén ttr thé duoc chon doc 1ap tir halo.

2. Hop chét, tautome hodc mudi dugc dung theo diém 1, trong d6 o la lién két don,
B 1a lién két doi, X' 1a NR'™, va hodc (i) X?1a N va X3 1a CR3€ hodc (ii) X* 1a CR? va X?
dugc chon tir N va CR3C,
3. Hop chét, tautome hoac mubi dugc dung theo diém 2, trong d6 RN dugc chon tur
Ci1-4 alkyl, xyclopropyl va phenyl.
4. Hop chét, tautome hodc mudi dugc dung theo diém bét ky trong sb cac diém 2
dén 3, trong d6 X2 1a N va X? 1a CRC,
5. Hop chét, tautome hodc mudi dugc dung theo diém bat ky trong s cac diém tir
2 dén 4, trong d6 R3¢ dugc chon tir hydro, Ci4 alkyl va xyclopropyl.
6. Hop chét, tautome hodc mudi duoc dung theo diém 1, trong d6 a la lién két doi,
B 1a lién két don, X? 1a NR?N va hogc (i) X' 1a N va X2 1a CR? hodc (ii) X' 1a CR!¢ va X?

* dugoe chon tir N va CR2,

7. Hop chét, tautome hodc mudi duge dung theo diém 6, trong d6 R3N duge chon tir

193



51362 194/207

Ci-4 alkyl va Cs.6 xycloalkyl.

8. Hop chét, tautome hodc mudi duoc dung theo diém bét ky trong s6 cac diém 6

dén 7, trong d6 X! 1a CRI€ va X2 dugc chon tir N va CR2.

9. Hop chét, tautome hodic mubdi duoc dung theo diém bt ky trong s céc diém 6

dén 7, trong d6 X' 1a CR!C va X2 1a N.

10.  Hop chit, tautome hoic mudi duoc dung theo diém 9, trong d6 R'C duge chon tir

hydro, Ci.4 alkyl va xyclopropyl.

11.  Hop chét, tautome hodc mudi dwoc dung theo diém bit ky trong s6 cac diém tir

1 dén 3 va tir 6 dén 8, trong d6 R? 13 hydro.

12.  Hop chét, tautome hoic mudi dugc dung theo diém bat ky trong s cac diém tir

1 dén 11, trong d6 R* dugc chon tir hydro, C1.4 alkyl va xyclopropyl.

13.  Hop chét, tautome hodc mubi duoc dung theo diém bét ky trong s cac diém tir

1 dén 12, trong d6 R® 13 hydro.

14.  Hop chéit, tautome hodc mubi dugc dung theo diém bt ky trong s cac diém tur

1 dén 13, trong d6 R 12 metyl.

15.  Hop chét, tautome hoic mudi dugc dung theo diém bt ky trong sb cac diém tur

1 dén 14, trong d6n 13 0.

16.  Hop chét, tautome hodc mubi dugc dung theo diém bat ky trong sb cac diém tir

1 dén 15, trong d6 X 1a CR.
17.  Hop chét, tautome hodc mudi duoc dung theo diém 16, trong d6 R7 dugc chon
tu:

(a) hydro va halo; va

(b) C1. alkyl va Ci.6 alkoxy, mdi nhém khéng dugc thé hoic duge thé bang 1

dén 3 phan tir thé dugc chon doc 1ap tir halo.

18.  Hop chat, tautome hozc mudi duge dung theo diém bat ky trong sb cac diém tir

1 dén 17, trong d6 R® duge chon tir:
(a) hydro va halo; va

(b) C1.6 alkyl va Ci.6 alkoxy, mdi nhém khong dugc thé hodc duoc thé bang 1
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dén 3 phan tir thé dugc chon doc lap tir halo.
19.  Hop chét, tautome hodc mudi dugc dung theo diém bat ky trong s6 cac diém tir
1 dén 18, trong d6 R® dugc chon tir:
(a) hydro va halo; va
(b) Ci.6 alkyl va Ci. alkoxy, mdi nhém khong duge thé hodc dugce thé bang 1
dén 3 phan tir thé dugc chon doc lap tir halo.
20.  Hop chét, tautome hodc mudi duge dung theo diém bt ky trong sb cac diém tir

1 dén 18, trong d6 R!® duge chon tir hydro, halo va Ci.4 alkyl ma khong duoc thé hodc
duoc thé béng 1 dn 3 phﬁn tir thé dugc chon doc 1ap tir halo.
21.  Hop chét, tautome hodc mudi duge dung theo diém bét ky trong sb cac diém tir
1 dén 20, trong d6 R!! duge chon tir hydro, halo va Ci.4 alkyl ma khong dugc thé hoac
- duogc thé bang 1 dén 3 phan tir thé dwgc chon doc 1ap tir halo.
22.  Hop chit theo diém 1, dugc chon tir cac hop chét sau:
(S)-2-(4-metyl-7-oxo0-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(p-tolyl)etyl)axetamit;
(S)-N-(1-(4-metoxyphenyl)etyl)-2-(4-metyl-7-oxo- 1-phenyl-1,7-dihydro-6H-
pyrazolo[3,4-d]pyridazin-6-yl)axetamit;
(S)-2-(4-isopropyl-7-oxo-1-phenyl-1 ,7-dihydr0—6H—pyrazolo[3 ,4-d|pyridazin-6-
y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo|3,4-d]pyridazin-6-
y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(4-metyl-7-ox0-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-yl)-
N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(4-metyl-7-oxo-1-phenyl-1,7-dihydro-
6H-pyrazolo[3,4-d|pyridazin-6-yl)axetamit;
(S)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-
y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;

(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(4-isopropyl-7-oxo-1-phenyl-1,7-

dihydro-6 H-pyrazolo|[3,4-d|pyridazin-6-yl)axetamit;
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(S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-
6-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(S)-N-(1-(3-flo-4-metoxyphenyl)etyl)-2-(3-isopropyl-1,7-dimetyl-4-oxo-1H-
pyrazolo[3,4-d]pyridazin-5(4H)-yl)axetamit;
(S)-2-(1-(tert-butyl)-4-isopropyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(1-(tert-butyl)-4-isopropyl-7-oxo-1,7-dihydro-6 H-pyrazolo|[3,4-
d]pyridazin-6-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|3,4-d]pyridazin-
6-yl)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|3.4-d]pyridazin-
6-yl)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo|3,4-d]pyridazin-
6-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1-(tert-butyl)-4-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-
6-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
(S)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-
y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(5)-2-(1,3-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-y1)-N-(1-
(2-flo-4-metoxyphenyl)etyl)axetamit;
(S)-N-(1-(p-tolyl)etyl)-2-(1,3,4-trimetyl-7-o0xo0-1,7-dihydro-6 H-pyrazolo[ 3,4-
d|pyridazin-6-yl)axetamit;
(S)-2-(1-isopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo|3,4-
d]pyridazin-6-yl)-N-(1-(p-tolyl)etyl)axetamit;

(S)-2-(1-isopropyl-3-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-6-
196



51362 197/207

y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-N-(1-(4-clo-2-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit;
(8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[ 3,4-d]pyridazin-
5-y1)-N-(1-(3-flophenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(2,5-dimetylphenyl)etyl)axetamit;
(8)-2-(1,3-dimetyl-7-0x0-1,7-dihydro-6 H-pyrazolo|[3,4-d]pyridazin-6-yl1)-N-(1-
(p-tolyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-7-ox0-1,7-dihydro-6 H-pyrazolo|3,4-d]pyridazin-
6-yl)-N-(1-(p-tolyl)etyl)axetamit;
($)-2-(1,7-dimetyl-4-ox0-1,4-dihydro-5H-imidazo[4,5-d|pyridazin-5-yl)-N-(1-
(p-tolyl)etyl)axetamit; '
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(2,3-diflophenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo0-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(4-metoxy-3-metylphenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo(3,4-d]pyridazin-
5-y1)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit;
(S)-2-(1-metyl-4-oxo0-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-5-y1)-N-(1-(p-
tolyl)etyl)axetamit;
(S)-2-(1-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-y1)-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-metyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)axetamit;
(S)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-
(p-tolyl)etyl)axetamit;
(S)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-yl)-N-(1-

(4-(triflometyl)phenyl)etyl)axetamit;
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(8)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]|pyridazin-
p 19
5-y1)-N-(1-(p-tolyl)etyl)axetamit;
(8)-2-(1,4-dimetyl-7-0x0-1,7-dihydro-6 H-pyrazolo|3,4-d]pyridazin-6-yl)-N-(1-
(p-tolyl)etyl)axetamit;
(8)-2-(1,4-dimetyl-7-0x0-1,7-dihydro-6 H-pyrazolo|3,4-d|pyridazin-6-yl)-N-(1-
(4-(triflometyl)phenyl)etyl)axetamit;
(8)-2-(1,4-dimetyl-7-0x0-1,7-dihydro-6 H-pyrazolo|[3,4-d]pyridazin-6-yl)-N-(1-
(2-flo-4-metylphenyl)etyl)axetamit;
(8)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
(8)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo|3.,4-
d|pyridazin-6-y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-
dlpyridazin-6-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(4-xyclopropyl-7-oxo-1-phenyl-1,7-dihydro-6 H-pyrazolo[3,4-
d]pyridazin-6-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-
y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-
(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-yl)-N-(1-
(4-metoxyphenyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(3-isopropyl-1-metyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit;
(S)-2-(3-isopropyl-1-metyl-4-oxo- 1,4-dihydro-5 H-pyrazolo[3,4-d]|pyridazin-5-
y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(3-isopropyl-1-metyl-4-oxo- 1,4-dihydro-5H-pyrazolo[3,4-d]|pyridazin-5-
y1)-N-(1-(p-tolyl)etyl)axetamit;

(S)-2-(3-isopropyl-1-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-
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y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(3-isopropyl-1-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo|3.,4-d]pyridazin-5-
y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-3,7-dimetyl-4-oxo0-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit;
(S)-2-(1-isopropyl-3,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
dlpyridazin-5-y1)-N-(1-(p-tolyl)etyl)axetamit;
(8)-2-(1-isopropyl-3,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
dlpyridazin-5-y1)-N-(1-(4-(tritlometyl)phenyl)etyl)axetamit;
(S)-2-(1-isopropyl-3,7-dimetyl-4-oxo0-1,4-dihydro-5H-pyrazolo{3,4-
d|pyridazin-5-yl)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(8)-2-(1-xyclopropyl-3-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo| 3,4-d]pyridazin-
6-yl)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit;
(S)-2-(1-isopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-y1)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit;
(S)-2-(1,3-dimetyl-7-ox0-1,7-dihydro-6 H-pyrazolo|3,4-d]pyridazin-6-yl)-N-(1-
(5-(triflometyl)pyridin-2-yl)etyl)axetamit;
N-(1-(croman-6-yl)etyl)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-
pyrazolo|3,4-d|pyridazin-6-yl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrolo[2,3-d]pyridazin-5-
y1)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit;
(S)-N-(1-(4-clo-2-metylphenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-
dihydro-5H-pyrolo[2,3-d]pyridazin-5-yl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrolo[2,3-d]pyridazin-5-
y1)-N-(1-mesityletyl)axetamit;

(8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrolo[2,3-d]pyridazin-5-
y1)-N-(1-(2,4-dimetylphenyl)etyl)axetamit;

(S)-N-(1-(2-clo-4-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro

5H-pyrolo[2,3-d]pyridazin-5-yl)axetamit;
199



51362 200/207

(8)-N-(1-(4-clo-2-metoxyphenyl)propan-2-yl)-2-(1-xyclopropyl-3-metyl-4-oxo-
1,4-dihydro-5H-pyrolo[2,3-d|pyridazin-5-yl)axetamit;
(8)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[ 3,4-
d|pyridazin-6-yl1)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit;
(8)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
(8)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-
d|pyridazin-6-yl)-N-(1-mesityletyl)axetamit;
(8)-N-(1-(2-clo-4-flophenyl)etyl)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo-1,7-
dihydro-6 H-pyrazolo|3,4-d|pyridazin-6-yl)axetamit;
(S)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo|[3,4-d|pyridazin-5-yl)-N-(1-
(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1,7-dimetyl-4-oxo0-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-yl)-N-(1-
(4-(triflometoxy)phenyl)etyl)axetamit;
(8)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5 H-pyrazolo|[3,4-d]pyridazin-5-yl)-N-(1-
(p-tolyl)etyl)axetamit;
(S)-2-(1-isopropyl-7-metyl-4-oxo0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-
y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1-isopropyl-7-metyl-4-oxo- 1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-
yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1-isopropyl-7-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-
y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-7-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-7-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-7-metyl-4-oxo-1,4-dihydro-5H-pyrazolo|3,4-d]|pyridazin-
5-yl)-N-(1-(p-tolyl)etyl)axetamit;

(8)-2-(1-xyclopropyl-7-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-
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5-y1)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
(8)-2-(1,7-dimetyl-4-ox0-1,4-dihydro-5 H-pyrazolo|3,4-d|pyridazin-5-yl)-N-(1-
(2-flo-4-metylphenyl)etyl)axetamit;
(8)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-7-metyl-4-oxo-1,4-dihydro-
5H-pyrazolo|3,4-d]pyridazin-5-yl)axetamit;
5-(2-(2-(4-clophenyl)pyrolidin-1-yl)-2-oxoetyl)-3-xyclopropyl-1-metyl-1,5-
dihydro-4 H-pyrazolo|[3,4-d]pyridazin-4-on;
6-(2-(2-(4-clophenyl)pyrolidin-1-yl)-2-oxoetyl)-1-xyclopropyl-3-metyl-1,6-
dihydro-7H-pyrazolo[3,4-d]pyridazin-7-on;
(8)-2-(1-isopropyl-4-oxo0-1,4-dihydro-5H-pyrazolo[ 3,4-d|pyridazin-5-yl)-N-(1-
(4-(triflometyl)phenyl)etyl)axetamit;
(8)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo|3,4-d|pyridazin-5-yl)-N-(1-
(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d|pyridazin-5-yl)axetamit;
(8)-2-(1-isopropyl-4-ox0-1,4-dihydro-5H-pyrazolo| 3,4-d|pyridazin-5-yl)-N-(1-
(p-tolyl)etyl)axetamit;
(8)-2-(1-xyclopropyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-yl1)-N-
(1-(2-flo-4-metylphenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-4-oxo0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-yl)-N-
(1-(p-tolyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-
5H-pyrazolo|3,4-d]pyridazin-5-yl)axetamit;
(8)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-
y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1-isopropyl-3-metyl-4-oxo- 1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-5-
y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-

d|pyridazin-5-y1)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
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(8)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-isopropyl-4-oxo- 1 ,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-isopropyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-
dlpyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(8)-2-(1,3-dimetyl-4-ox0-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)-N-(1-
(2-flo-4-metylphenyl)etyl)axetamit;
(8)-2-(1-isopropyl-3,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo| 3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3,4-dimetyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-
dJpyridazin-6-y1)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit;
(S)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)-2-(1,3,4-trimetyl-7-oxo-1,7-dihydro-
6H-pyrazolo|3,4-d|pyridazin-6-yl)axetamit;
(S)-2-(1-isopropyl-3-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-6-
y1)-N-(1-(5-(triflometyl)pyridin-2-yl)etyl)axetamit;
N-(1-(croman-6-yl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-
pyrazolo|3,4-d]pyridazin-5-yl)axetamit;
2-(1-xyclopropyl-3,4-dimetyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-
6-y1)-N-(1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)etyl)axetamit;
2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-3-
y1)-N-(1-(2,3-dihydrobenzo[ b][ 1,4]dioxin-6-yl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;

(S5)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-
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5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1,3,7-trimetyl-4-ox0-1,4-dihydro-5H-
pyrazolo[3,4-d|pyridazin-5-yl)axetamit;
(S)-N-(1-(4-(triflometoxy)phenyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)axetamit;
(S)-N-(1-(p-tolyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)axetamit;
(S)-N-(1-(4-(triflometyl)phenyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d|pyridazin-5-yl)axetamit;
(S)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1-metyl-4-ox0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d|pyridazin-5-yl)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-yl)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1,7-dimetyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-
d]pyridazin-5-y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(5)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-N-(1-(4-metoxyphenyl)etyl)-2-(1,3,7-trimetyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d|pyridazin-5-yl)axetamit,
(S)-2-(3-xyclopropyl-1-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo|3,4-d]pyridazin-

5-y1)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
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(S)-2-(3-xyclopropyl-1-metyl-4-oxo0-1,4-dihydro-5 H-pyrazolo|[3,4-d]pyridazin-
5-y1)-N-(1-(4-(triflometoxy)phenyl)etyl )axetamit;
(S)-N-(1-(2,6-diflophenyl)etyl)-2-(1,3-dimetyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(2-flo-4-metoxyphenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-ox0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(2,4-diflophenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo0-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(3-flo-4-metoxyphenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo0-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit;
(S)-N-(1-(2-clo-4-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-ox0-1,4-dihydro-5H-pyrazolo|3,4-d]pyridazin-
5-y1)-N-(1-(4-flo-3-metoxyphenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(2,4,6-triflophenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(4-flo-3-metylphenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(3,5-diflophenyl)etyl)axetamit;
(S)-N-(1-(2-clo-6-flophenyl)etyl)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-
5H-pyrazolo[3,4-d]|pyridazin-5-yl)axetamit;
(S)-2-(1,7-dimetyl-4-oxo-1,4-dihydro-5 H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-
(5-(triflometyl)pyridin-2-yl)etyl)axetamit;
(S)-2-(3-metyl-4-0x0-3,4-dihydro-5H-imidazo[4,5-d|pyridazin-5-yl)-N-(1-(p-
tolyl)etyl)axetamit;

(S)-2-(3-metyl-4-0x0-3,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-yl)-N-(1-(4-
204



51362 205/207

(triflometyl)phenyl)etyl)axetamit;
(8)-2-(1-metyl-4-oxo-1,4-dihydro-5H-imidazo[4,5-d]pyridazin-5-y1)-N-(1-(p-
tolyl)etyl)axetamit;
(8)-2-(1-metyl-4-oxo0-1,4-dihydro-5 H-imidazo[4,5-d|pyridazin-5-y1)-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-
6-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-metyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-
6-y1)-N-(1-(4-(triflometoxy)phenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrolo[ 2,3-d|pyridazin-5-
y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrolo[2,3-d|pyridazin-5-
y1)-N-(1-(4-metoxyphenyl)etyl)axetamit;
(8)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrolo[2,3-d]pyridazin-5-
y1)-N-(1-phenyletyl)axetamit;
(8)-2-(1-xyclopropyl-3-metyl-4-o0x0-1,4-dihydro-5 H-pyrolo[2,3-d]|pyridazin-5-
y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1-metyl-7-oxo0-1,7-dihydro-6 H-pyrazolo[3,4-d|pyridazin-
6-y1)-N-(1-(3-flophenyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-
6-y1)-N-(1-(p-tolyl)etyl)axetamit;
(S)-N-(1-(2-clo-6-flophenyl)etyl)-2-(3-xyclopropyl-1-metyl-7-o0xo-1,7-dihydro-
6H-pyrazolo|3,4-d|pyridazin-6-yl)axetamit;
(S)-2-(3-xyclopropyl-1-metyl-7-ox0-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-
6-y1)-N-(1-(3-flo-4-metylphenyl)etyl)axetamit;
(S)-2-(3-xyclopropyl-1-metyl-7-ox0-1,7-dihydro-6 H-pyrazolo[3,4-d]pyridazin-
6-y1)-N-(1-(2-flo-4-metylphenyl)etyl)axetamit;
(8)-2-(1-metyl-7-ox0-1,7-dihydro-6 H-pyrolo[2,3-d]pyridazin-6-yl)-N-(1-

phenyletyl)axetamit;
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(8)-N-(1-(3-flophenyl)etyl)-2-(1,3,4-trimetyl-7-oxo-1,7-dihydro-6 H-
pyrazolo[3,4-d]pyridazin-6-yl)axetamit;
(8)-2-(1-xyclobutyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo|3,4-d]pyridazin-5-
y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(8)-2-(1-(bixyclo[1,1,1]pentan-1-yl)-3-metyl-4-oxo-1,4-dihydro-5H-
pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit;
(S)-2-(1-(tert-butyl)-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-
5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrolo[ 2,3-d|pyridazin-6-
y1)-N-(1-(p-tolyl)etyl)axetamit;
(8)-2-(3-xyclopropyl-1-metyl-7-oxo-1,7-dihydro-6 H-pyrolo[ 2,3-d|pyridazin-6-
y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(R)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-N-(1-(4-clophenyl)etyl)-2-(1-metyl-7-ox0-1,7-dihydro-6 H-pyrolo[2,3-
d|pyridazin-6-yl)axetamit;
(8)-2-(1-metyl-7-oxo0-1,7-dihydro-6 H-pyrolo[2,3-d]pyridazin-6-yl)-N-(1-(p-
tolyl)etyl)axetamit;
(S)-N-(1-(4-metoxyphenyl)etyl)-2-(1-metyl-7-oxo-1,7-dihydro-6 H-pyrolo[2,3-
dpyridazin-6-yl)axetamit;
(S)-2-(1-metyl-7-ox0-1,7-dihydro-6 H-pyrolo[2,3-d|pyridazin-6-yl)-N-(1-(4-
(triflometyl)phenyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-metyl-7-oxo-1,7-dihydro-6 H-
pyrolo[2,3-d]pyridazin-6-yl)axetamit;
(S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)-N-(1-
(4-(metyl-ds3)phenyl)etyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(4-(metyl-d3)phenyl)etyl)axetamit;
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(8)-2-(1-isopropyl-3-metyl-4-oxo-1,4-dihydro-5 H-pyrazolo[3,4-d|pyridazin-5-
y1)-N-(1-(4-(metyl-d3)phenyl)etyl)axetamit;
(8)-2-(1-metyl-4-oxo0-3-(triflometyl)-1,4-dihydro-5H-pyrazolo[3,4-d|pyridazin-
5-yl)-N-(1-(p-tolyl)etyl)axetamit;
(S)-N-(1-(2-flo-4-metylphenyl)etyl)-2-(1-metyl-4-oxo-3-(triflometyl)-1,4-
dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)axetamit;
(S)-N-(1-(3-flo-4-metylphenyl)etyl)-2-(1-metyl-4-oxo-3-(triflometyl)-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit;
(8)-2-(1-metyl-4-ox0-3-(triflometyl)-1,4-dihydro-5 H-pyrazolo[3,4-d]|pyridazin-
5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
(S)-N-(xyclopropyl(phenyl)metyl)-2-(1-xyclopropyl-3-metyl-4-oxo0-1,4-
dihydro-5H-pyrazolo[3,4-d|pyridazin-5-yl)axetamit;
(S)-2-(1-metyl-7-oxo0-1,7-dihydro-6 H-pyrolo[2,3-d]pyridazin-6-y1)-N-(1-(4-
(metyl-d3)phenyl)etyl)axetamit;
tautome cua hop chét bét ky trong s6 cac hop chit néu trén, va mudi duge dung ctia hop
chat bat ky trong sé cac hop chat néu trén hodc tautome ctia no.
23.  Hop chét, tautome hoic mubi dugc dung theo diém 22, duogc chon tir:
(S)-2-(1-isopropyl-4-oxo-1,4-dihydro-5H-pyrazolo[3,4-d]pyridazin-5-yl)-N-(1-
(p-tolyl)ethyl)axetamit;
(S)-2-(1-xyclopropyl-3-metyl-4-oxo-1,4-dihydro-SH-pyrazolo[3,4-d]pyridazin-
5-y1)-N-(1-(4-(triflometyl)phenyl)etyl)axetamit;
tautome cua hop chét bt ky trong sb cac hop chit néu trén, va mudi dugce dung
ctia hop chét bat ky trong s cac hop chét néu trén hoic tautome ctia no.

24.  Dugc pham chira:

hop chét, tautome hoic mudi duoc dung theo diém bét ky trong s6 cac diém 1

dén 23; va
ta dugc duogc dung.

25.  Hdn hgp chira hop chit, tautome hoic mudi duoc dung theo diém bat ky trong s6

céc diém 1 dén 23, va it nh4t mét chat dugc tinh bo sung.
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