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Linh vyce k§ thuat dwge daé cép

Sang ché dé cap dén ht_rp chét, dugc phdm, va phuong phap dé diéu tri rbi loan
than kinh va tAm than két hop v6i rdi loan chirc nang thu thé muscarinic axetylcholin.

Tinh trang ky thuit cia sang ché

Su dan truyén than kinh tiét cholin gém ¢O su hoat héa cta thu thé nicotinic
axetylcholin (nAChR) hodc thu thé muscarinic axetylcholin (mAChR) bang su lién
két ctia axetylcholin chii van orthosteric ndi sinh (ACh). Céc tinh trang bénh li€n quan
dén bénh suy giam nhén thuc, chéng han nhu bénh Alzheimer, kém theo sy gidm ham
lugng axetylcholin trong néo. Didu nay dugc tin 13 két qua cla sy thoai hoa noron
tiét cholin ciia nén ndo trudc, ma phin bd rong réi & nhiéu khu vuc cua ndo, bao gém
vé ndo lién hop va Vl‘mg‘héi m4, ma c6 vai trd quan trong trong cac quy trinh bac cao.
Dit liéu 1am sang chung to ring su giam tiét cholin gép phan vao su thiéu hut nhan
thirc cia bénh nhan méc bénh tAm thin phan ligt. N3 lyc dé lam ting ham lwong
axetylcholin tap trung vao viéc 1am ting ham lugng cta cholin, tidn chét dé tong hop
axetylcholin, va vao viéc phong bé axetylcholinteraza (AChE), enzym chuyén hoa
axetylcholin. Két qua 13, chit tc ché axetylcholinteraza (AChE), ma tic ché sy thity
phén cua ACh, da dugc phé chuin & My dé sir dung trong viéc diéu tri giam nhe, chir

khong phai 12 diéu bién bénh, clia sy thiéu hut nhan thirc & bénh nhan AD.

Céc cb ging dé gia ting chirc ning tiét cholin trung tdm thong qua viéc ding
cholin hoidc phosphatidylcholin da khong thanh cong. Chét trc ché AChE da thé hién
hidu qua tri liéu, nhung dugc phat hién 1a c6 tdc dung phu gy tiét cholin thudng gip
do su kich thich axetylcholin ngoai vi, bao gbm chimg chudt rit bét thudong, budn
ndn, ndn, va tidu chay. Cac tac dung phu dudng da day rudt nay dé dugc quan sat
thiy & khoang mot phén ba bénh nhan dugc didu tri. Ngoai ra, mot s6 chét wc ché
AChE, chéng han nhu tacrin, ciing dd dugc phat hién 1a gdy ra sy gdy doc gan dang
ké v6i transaminaza gan ting quan sat dugc & khoang 30% bénh nhén. Céc tac dung
¢6 hai ciia chét trc ché AChE 1am han ché nghiém trong kha ning tng dung 1am sang

cta chiing. Céach tiép can khac nhim dich dugc tinh vao su giam tiét cholin 13 sy hoat
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hoéa ctia mAChR, ma dugc biéu hién rdng rii trong toan bd co thé.

mACHR 13 thanh vién cta thu thé ghép cip protein G (GPCR) 16p A va bao
¢dm ndm kiéu phy, ky hiéu 1a M1-Ms. Kiéu phu M1, M3 va Ms chi yéu ghép cip voi
Gq va hoat hoa phospholipaza C, trong khi kiéu phu Mz va M chu yéu ghép cip voi
Gi/o va hé théng chét tic dong lién hop. Nam kiéu phu mAChR khéc biét nay da duoc
nhén dién & hé than kinh trung wong ctia dong vat c6 v noi ma chiung phé bién va
duoc biéu hién khac biét. Mi1-Ms c6 vai tro khac nhau trong c4c chirc nang nhan thir,
cam gidc, van dong va tu tri. Do d6, khong mong mudn bi rang budc bdi ly thuyét cu
thé, tin ring céc chat chu van chon loc cia kiéu phu mAChR ma diéu hoa cac quy
trinh tham gia vao chtrc ndng nhan thirc co thé chimg t6 su tri liéu t6t dé didu tri chting
r8i loan tAm thin, bénh tAm thin phn liét va céc rdi loan lién quan. Thu thé
muscarinic Ms di duoc chung minh 13 ¢6 vai trd chinh trong viée xtr Iy nhén thirc va
duoc tin 13 ¢6 vai trd chinh trong sinh Iy bénh hoc cua cac 161 loan tAm than, bao gém

bénh tdm than phan liét.

Bing chiing cho thdy rang cic tic dung c6 hai chiém wu thé nhit ciia chét e
ché AChE va chét gay tit cholin khac duge didu bién bdi sy hoat hoa ciia cac mAChR
M; va M3 ngoai vi va bao g?)m chimg chim tim, suy GI, tiét nudce bot qua do, va db
md hoi. Nguoc lai, Ms di duge xem 1a kiu phu ¢6 kha nang nhit dé diéu bién tac
dung cua rdi loan chtrc nang thy thé muscarinic axetylcholin trong cac rdi loan tAm
than, bao gé)m bénh tam than phéan liét, rbi loan nhan thirc, va ching dau than kinh.
Vi thé, nd lyc dang ké da tap trung vao viéc phat tridn chét chii van Ms chon loc dé
didu tri cdc rdi loan nay. Khong may la, cac nd lyc nay khong thanh cong nhiéu do
cdc hop chat chon loc cao ddi v6i mAChR M. Vi thé, chat chi vin mAChR da dugc
thir nghiém trong céc nghién clru 1am sang gay ra mdt loat cac tac dung c6 hai boi su
hoat hoa ctia mAChR ngoai vi. P4 hidu day du vai tro sinh ly clia kiéu phu mAChR
cu thé va dé kham pha thém viéc st dung d& tri lidu cta phdi tir mAChR trong ching
r6i loan tAm than, bao gém bénh tam thdn phan liét, b1 loan nhén thirc va cac rbi loan
khéc, diéu quan trong 13 phat trién hop chét ma 13 chat hoat hoéa chon loc cao clia

mACHR Ms va cac kidu phu mAChR cu thé khac.

Céc cb ging trude day dé phat hién va phat trién chét chi van ma chon loc cao

d6i voi kiéu phu mAChR cu thé d thét bai do su bao toan cao cua vi tri lién két ACh
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orthosteric. Tin ring viéc phat trién hop chét ma tac dong & cac vi tri di lap thé trén
mAChR ma dugc loai bé khoi vi tri orthosteric va duge bao toan cao it hon ¢6 thé
khic phuc céac van d lién quan dén viéc nhim dich vi tri lién két ACh orthosteric
dugc bao toan cao. Cach tiép can nay xac nhan thanh cdng cao trong viéc phat trién
phéi tr chon loc cho nhiéu kiéu phu GPCR. Trong truong hop cua mAChR, muc dich
chinh 12 phat trién phdi tir di 1ap thé ma lam ting chon loc hoat tinh cia mAChR M4
hodc céc kiéu phu mAChR khéc. Chit hoat hoa di 14p thé c6 thé bao gdm chét chu
van di 18p thé, ma tac dong & vi tri bi loai bd khoi vi tri orthosteric dé hoat hoéa truc
tiép thu thé khi khong c6 mit ACh ciing nhu 1a chét diéu bién di 13p thé dwong (PAM),
ma khong hoat héa thy thé truc tiép ma 1am cho c6 kha ning hoat hoa thu thé bing
chét chii vAn orthosteric ndi sinh ACh. Ngoai ra, phan tir don 18 ¢6 thé c6 ca hoat tinh

chét ting cudong hiéu lyc di 1ap thé va hoat tinh chét cht van di 1ap thé.

Gén day, chit chii vin muscarinic bao gdm xanomelin d dugc chimg minh la
¢6 hoat tinh & mo hinh dong vét véi bién dang tuong tu véi cac thude chéng loan than
da biét, nhung khong gy ra chimg gilt nguyén thé (Bymaster et al., Eur. J.
Pharmacol. 1998, 356, 109, Bymaster et al., Life Sci. 1999, 64, 527; Shannon et al.,
J. Pharmacol. Exp. Ther. 1999, 290, 901; Shannon et al., Schizophrenia Res. 2000,
42, 249). Ngoai ra, xanomelin da duoc chiing minh la lam giam cac tri¢u chimg hanh
vi tim thin ching han nhu hoang tudng, da nghi, con gién to tiéng, va 4o giac & bénh
nhan mic bénh Alzheimer (Bodick et al., Arch. Newurol. 1997, 54, 465), tuy nhién viéc
didu tri gdy ra tc dung phy, vi du, tic dung 1én duong da day rudt, 1am han ché
nghiém trong viéc ing dung ldm sang cta hop chét nay.

Mic du ¢6 cac cai tién trong nghién cau thy thé muscarinic axetylcholin, van
khan hiém hop chét ma 13 chét hoat hoa hiéu nghiém, hiru hiéu, va chon loc cua M4
mAChR va ciing hitu higu trong viéc didu trj r6i loan than kinh va tim than lién quan
dén hoat tinh gay tiét cholin va bénh trong d6 c6 sy tham gia cua thy thé muscarinic
Ma.

Ban chit ky thuit ctia sang ché

Theo mot khia canh, sang ché boc 10 hop chét c¢6 cong thuc (1),
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hodc mubi dugc dung ctia chiing, trong do:

B 1a O hoac S;

X 1a N hoic CRL;

Z 1a N hoiic CR3;

R! duge chon tir hydro, C1-Cs-alkyl, C1-Cs-haloalkyl, halo, va -OR®;

R? dugc chon tir hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl, Ci-Cs-hydroxyalkyl, Ci-
C4-axetoxyalkyl, halo, va -ORY;

R3 dugc chon tir hydro va Ci-Cy-alkyl;

mdi R* va R® doc 1ap dugc chon tir hydro, alkyl, alkenyl, alkynyl, aryl, .
heteroaryl, xycloalkyl, heteroalkyl, di vong, va -(CRRY),-Y, mdi nhém nay ¢ thé
duge thé tuy ¥;

hodc R* va RS két hop cing v6i nguyén tir nito ma ching gén vao tao thanh
vong di vong duge thé tuy v;

R® dugc chon tir hydro va C1-Cy-alkyl;

mdi Y doc lap dugc chon tir halo, -OR, -SR, -C(O)R, -C(O)OR, -S(O)R, -
SO,R, -NRy, -C(O)NRz, -NRC(O)R, -S(O)2NRz, -NRS(O)R, aryl, heteroaryl,
xycloalkyl, va di vong, mdi nhém nay c6 thé duoc thé tuy ¥;

nbing 1,2, 3,4, 5, 6,7, hoidc 8;

RP duge chon tir hydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, aryl, heteroaryl,
xycloalkyl, va di vong;

mdi R°® va R¢ doc 1ap duge chon tir hydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, va

halo; va
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mdi R doc 1ap duoc chon tir hydro, alkyl, aryl, arylalkyl, xycloalkyl,
xycloalkylalkyl, di vong, heteroxycloalkyl, heteroaryl, heteroarylalkyl, va
heteroalkyl, mdi nhém nay c6 thé dugc thé thy .

Séang ché ciling boc 1§ duge phim chtra hop chét, phuong phap tao ra hop chét,
bo kit c6 chtra hop chit, va phuong phap st dung hop chét, duge phim va b kit dé
didu tri rdi loan, ching han nhu rdi loan than kinh va/hodc tim than, két hop véi roi

loan chtrc ning thu thé muscarinic axetylcholin & dong vat c6 vu.
M0 ta van tat cac hinh vé

HINH 1 thé hién so dd minh hoa ctia c4c vi tri lién két phéi tr, bao gém Vi tri
orthosteric va vi tri di lap thé, trong thu thé muscarinic axetylcholin.

HINH 2 thé hién hoat tinh sinh hoc nht dinh dbi véi hop chat vi du.
M& ta chi tiét sang ché

Sang ché boc 16 chét didu bién di 1ap thé duong (tirc 13, chit ting cudng hiéu
luc) cia thu thé muscarinic axetylcholin Ms (mAChR My), phuong phép tao ra ching,
dugc pham chra ching, va phuong phép didu tri r6i loan than kinh va tim than két
hop v6i 1i loan chite ning thy thé muscarinic axetylcholin bang cach str dung chung.
Hop chét ndy bao gdm céc hop chét pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-
amin, pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4-amin, pyrazino[2'3' :4,5]thieno[3,2-
d]pyrimidin-4-amin, pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin, va
pyrimido[4',5"4,5]furo[2,3-c]pyridazin-8-amin.

Thu thé muscarinic axetylcholin & ngudi Ms (mAChR M) 1a protein c6 479
axit amin ma héa boi gen CHRM4. Khéi lwong phan ti ctia protein khong duoc
glycosyl hoa 1a khoang 54 kDa va n6 la GPCR xuyén mang. Nhu md ta & trén,
mAChR My 13 thanh vién cia GPCR Lép A, hodc GPCR gidng rhodopsin, ma dic
trung boi dic diém cAu tric twong tu v6i rhodopsin ching han nhu bay doan xuyén
mang. Thy thé muscarinic axetylcholin c6 dau tan cting N huéng dén m3t ngoai bao
cla mang va dau tan ciing C nim trén mat té bao chit. So dd cta cdu tric mAChR
My duoc thé hién trén Hinh 1, véi cdc doan xuyén mang dugc thé hién duéi dang

hinh tru (ma kéo dai ra 16p lipit kép ciia mang té bao). Viéc lién két orthosteric d6i
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vé6i phdi tir tw nhién, axetylcholin, d6i véi mAChR & trong tii nim trong doan xuyén

mang nhu minh hoa trén Hinh 1.

Céac cb ge'ing trudc day dé phat hién va phét trién chét chu van ma chon loc cao
d6i voi kidu phu mAChR cu thé da that bai do su bao toan cao cla vi tri lién két ACh
orthosteric. Tin ring viéc phét trién hop chit ma tac dong & cac vi tri di lap thé trén
mAChR ma dugc loai bé khéi vi tri orthosteric va dugc bao toan cao it hon c6 thé
khéc phuc cic vAn d& lién quan dén viéc nhdm dich vi tri lién két ACh orthosteric
dugc bao toan cao. Khong mong mubn bi rang budc boi 1y thuyét cu thé, hop chét
dugc bdc 10 va san phém clia phurong phap dugc boc 10 dugc tin 1a lién két vai vi tri
di lap thé khac biét véi vi tri lién két orthosteric. Vi du nhu, hop chit duge bdc 16 ¢o
thé lién két & vi tri lién két nhu minh hoa trén Hinh 1.

1. Pinh nghia

Trir khi ¢6 chi din khéc, tt ca cac thuat ngir k¥ thuat va khoa hoc dung trong
ban mé ta nay c6 cung nghia nhu thuong dugc hiéu béi ngudi c6 hiéu biét trung binh
trong linh vyc. Trong truong hgp c6 mau thun, tai liéu nay, bao gém cac dinh nghia,
s& dugc 4p dung. Phuong phap va nguyén lidu duge uu tién dugce md ta dudi day,
mac di phuong phép va nguyén ligu twong ty hodc turong dwong véi phuong phép va
nguyén liéu duge md ta trong bin md ta nay co thé duoc st dung trong thuc hanh
hodc thir nghiém cta sang ch8. Tht ca cac tai lidu cong b, cong b6 sang ché, bing
sang ché va cac tai liéu tham khao khac dugce vién din trong ban md ta nay duogc két
hop dé tham khao dén toan bd ndi dung cia chung. Nguyén liéu, phuong phap, va vi

du bdc 1o & day chi dé minh hoa va khong nhim 1am giéi han séng ché.

Céc thuit ngit "co6 chira”, "bao gém”, "cHd”, "cbd thé”, "chtra”, va cac bién thé
ciia chung, nhu dugc dung trong ban mo td nay, duge du dinh 13 cum tur, thuat ngf,
hoic tir chuyén tiép c6 nghia m& ma khong loai trir khd ning c6 cac tac dong hodc
cAu tric bd sung. Cac dang sd it bao gdm ca nghia s6 nhiéu, trir khi ngit canh 3 rang
chi ra nghia khic. Sang ché ciing bao ham céc phuong 4n khéc "c6 chira”, "gdm cb"
va "vé co ban gdm c6", cac phuong dn hodc thanh phén duge thé hién trong ban mo

ta ndy, du ¢6 dugc néu rd rang hay khong.

Tir bd nghia "khoang" dugc ding két hop véi lugng bao gbm ca gia tri dugc
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chi ra va c6 nghia nhu minh hoa bdi ngit canh (vi du nhu, né bao gﬁ‘)m it nhét 1a do
sai s6 lién quan dén phép do ctia lugng cu th8). Tir bd nghia "khoéng" ciing can dugc
coi 1a boc 10 khoang gia tri dugc xac dinh bang gia tri tuyét d6i ctia hai ddu mut. Vi
du nhu, cach dién dat "tir khoang 2 dén khoang 4" ciing bdc 10 khoang gid tri "tir 2
dén 4". Thuat ngit "khoang" c6 thé dé cap dén cOng hodc trir 10% cua s6 dugc chi ra.
Vi du nhu, "khoang 10%" c6 thé ding dé chi khoang tir 9% dén 11%, va "khoang 1"
¢6 thé ¢6 nghia 1a tir 0,9 dén 1,1. Céac nghia khéc ctia "khodng" c6 thé ro rang trong
vin canh, chéng han nhu lam tron, do d6, vi du nhu "khoang 1" c6 thé cling c6 nghia

1a tr 0,5 dén 1,4.

Dinh nghia vé cac nhom chire va thuat ngit hda hoc cu thé dugc md ta chi tiét
hon duéi day. Nham muc dich bdc 19, cac nguyén td héa hoc dugce xac dinh theo
Bang tudn hoan cla cac nguyén t6, phién ban CAS, Handbook of Chemistry and
Physics, 75% Ed., mit trong, va nhom chice cu thé thuong duge xac dinh nhu dugc
md ta trong ban md ta nay. Ngoai ra, nguyén tdc chung ciia hoa hoc hitu co, cling nhu
1a gbc chirc ndng va kha nang phan img cu thé, dugc md ta trong Organic Chemistry,
Thomas Sorrell, University Science Books, Sausalito, 1999; Smith and March
March's Advanced Organic Chemistry, 5th Edition, John Wiley & Sons, Inc., New
York, 2001; Larock, Comprehensive Organic Transformations, VCH Publishers,
Inc., New York, 1989; Carruthers, Some Modern Methods of Organic Synthesis, 3
Edition, Cambridge University Press, Cambridge, 1987; toan b ndi dung cua mdi tai

liéu nay dugc két hop & day dé tham khao.

Thuét ngit "axetoxyalkyl", nhu dugc dung trong ban mo ta nay, ¢ nghia la it
nhit mot nhém axetoxy (-OC(O)CHs), dugc gén vao gbc phan tir gbc thong qua nhém

alkylen, nhur dugc x4c dinh trong ban md ta nay.

Thuét ngit "alkoxy", nhu dugc dung trong ban mo ta nay, dung dé chi nhom
alkyl, nhu dugc xac dinh trong ban md ta nay, gén vao gbc phan tir gbc qua nguyén
tir oxy. Céc vi du dai dién vé alkoxy bao gbm, nhung khong gi6i han ¢, metoxy,

etoxy, propoxy, 2-propoxy, butoxy va tert-butoxy.

Thuét ngit "alkyl", nhu dugc dung trong ban mo ta nay, c6 nghia la chudi

hydrocacbon no, mach thing hodc mach nhanh chira tir 1 dén 10 nguyén tir cacbon.
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Thuéit ngit "alkyl bac thap" hoic "C1.Ce-alkyl" c6 nghia la chudi hydrocacbon mach
thing hoic mach nhanh chira tir 1 dén 6 nguyén tt cacbon. Thuat ngit "C;-Cs- alkyl"
¢6 nghia 12 chudi hydrocacbon mach thing hodc mach nhanh chia tlr 1 dén 3 nguyén
tir cacbon. Cac vi du dai dién vé alkyl bao gbm, nhung khong gi6i han &, metyl, etyl,
n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, 3-metylhexyl, 2,2-dimetylpentyl, 2,3-dimetylpentyl, n-heptyl, n-

octyl, n-nonyl, va n-dexyl.

Thuét ngit "alkenyl", nhu dugc ding trong ban md ta nay, ¢6 nghia 1a chudi
hydrocacbon, mach théng hoic mach nhénh chira it nhét mot lién két doi cacbon-

cacbon va tir 1 dén 10 nguyén tir cacbon.

Thuét ngit "alkoxyalkyl", nhu dugc ding trong ban mo ta nay, dung dé chi
nhém alkoxy, nhu dugce xac dinh trong ban mo ta nay, gén vao gdc phan tir gbc thong

qua nhém alkyl, nhu dugc xc dinh trong ban mo ta nay.

Thuat ngit "alkoxyfloalkyl", nhu duge dung trong ban md ta nay, dung dé chi
nhém alkoxy, nhu dugce xac dinh trong bdn m6 ta nay, gén vao gbc phan tir gbc théng

qua nhém floalkyl, nhu dugc xac dinh trong ban mo ta nay.

Thuét ngit "alkylen", nhu dugc dung trong ban mo ta nay, dung dé chi nhém
héa tri hai c6 ngudn gdc tir chudi hydrocacbon mach thing hoic mach nhanh c6 tir 1
dén 10 nguyén tt cacbon, vi du nhu, ¢6 tir 2 dén 5 nguyén t& cacbon. Cac vi du dai
dién v& alkylen bao gbm, nhung khong gidi han &, -CH2CHyz-, -CH2CH2CHy-, -
CH,CH,CH,CH;-, va -CH,CH,CH,CH2CH>-.

Thuét ngir "alkylamino", nhu dugc dung trong ban md ta nay, c6 nghia 1a it
nhit mot nhom alkyl, nhu duge xac dinh trong ban md ta nay, duoc gén vao gde phan
ttr gbc thong qua nhém amino, nhu duge xac dinh trong ban md ta nay.

Thuét ngit "amit", nhu dugc dung trong ban md ta ndy, ¢6 nghia 1a -C(O)NR-
hodc -NRC(O)-, trong do R c6 thé 13 hydro, alkyl, xycloalkyl, aryl, heteroaryl, di
vong, alkenyl, hodc heteroalkyl.

Thu4t ngit "aminoalkyl", nhu dugc dung trong ban md ta ndy, c6 nghia la it

nhit mot nhém amino, nhu dugc x4c dinh trong ban mo ta nay, dugc gan vao goc
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phén tu gbc thong qua nhém alkylen, nhu duge xéc dinh trong ban md ta nay.

Thuét ngit "amino", nhu dugc ding trong ban md ta nay, co nghia 12 -NRxRy,
trong d6 Rx va Ry co thé 14 hydro, alkyl, xycloalkyl, aryl, heteroaryl, di vong, alkenyl,
hoic heteroalkyl. Trong trudng hop ciia nhém aminoalkyl hodc gbc khéc bét ky ma
amino gin hai gbc khéc v6i nhau, amino c6 thé 13 -NRx—, trong d6 Rx c6 thé 14 hydro,

alkyl, xycloalkyl, aryl, heteroaryl, di vong, alkenyl, hodc heteroalkyl.

Thuét ngit "aryl", nhu dugc ding trong bin md ta nay, dung dé chi nhém
phenyl, hogc hé vong ngung tu hai vong. Hé vong ngung tu hai vong dugc 14y vi du
bdi nhom phenyl gén vao gbc phan tir gbc va ngung tu v6i nhom xycloalkyl, nhu
duogc xac dinh trong ban md ta nay, nhém phenyl, nhom heteroaryl, nhu dugc xac
dinh trong ban mo ta nay, hodc di vong, nhu dugc xac dinh trong ban mo ta nay. Cac
vi du dai dién vé aryl bao gbm, nhung khong gi6i han &, indolyl, naphtyl, phenyl,

dihydrobenzofuran, dihydroisobenzofuran, va tetrahydroquinolinyl.

Thuét ngir "xyanoalkyl", nhu dugc dung trong ban mo ta nay, co nghia la it
nhat mot nhém -CN, duge gén vao gdc phan tir gbc thong qua nhém alkylen, nhu

dugc xac dinh trong ban mo ta nay.

Thuat ngit "xyanofloalkyl", nhu dugce dung trong ban mo ta nay, c6 nghia la it
nhit mdt nhém -CN, duoc gin vao gbc phan tir gbc thong qua nhom floalkyl, nhu

dugc x4c dinh trong ban md ta nay.

Thuat ngit "xycloalkoxy", nhu dugc dung trong ban md ta nay, dung dé chi
nhém xycloalkyl, nhu dugc xac dinh trong ban md ta ndy, gan vao gbc phan tir gbc

thong qua nguyén tr oxy.

Thuét ngft "xycloalkyl", nhu dugc dung trong ban mo ta nay, dung dé chi hé
vong cacbon chira tir ba dén mudi nguyén tir cacbon, khong nguyén tir khac loai va
khong lién két dbi. Céc vi du dai dién vé xycloalkyl bao gbm, nhung khong gidi han
&, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
xyclononyl va xyclodexyl, va xycloalkyl hai vong ching han nhu
bixyclo[1.1.1]pentanyl. "Xycloalkyl" cling bao gdm hé vong cacbon trong d6 nhém
xycloalkyl dugc gin vao gbc phan tir gbc va dugc ngung tu v6i nhém aryl nhur dugc

xé4c dinh trong ban mo ta ndy (vi du, nhém phenyl), nhém heteroaryl nhu dugc xac
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dinh trong ban mo ta nay, hodc di vong nhu dugc xéc dinh trong ban mo ta nay. Céc
vi du dai dién vé nhém xycloalkyl nay bao gbm, nhung khong gidi han 6, 2,3-dihydro-
1H-indenyl (vi dy, 2,3-dihydro-1H-inden-1-yl va 2,3-dihydro-1H-inden-2-yl), 6,7-
dihydro-5H-xyclopenta[b]pyridinyl (vi du, 6,7-dihydro-5H-xyclopenta[b]pyridin-6-
yl), va 5,6,7,8-tetrahydroquinolinyl (vi dy, 5,6,7,8-tetrahydroquinolin-5-yl).

Thudt ngit "xycloalkenyl", nhu dugc ding trong ban md ta nay, c6 nghia 1a hé
vong don vong hodc da vong khong thom chira it nh4t mot lién két dbi cacbon-cacbon
va t6t hon 13 ¢6 tir 5 dén 10 nguyén tir cacbon trong mdi vong. Vong xycloalkenyl

don vong vi du bao gdm xyclopentenyl, xyclohexenyl hodc xycloheptenyl.

Thuat ngft "floalkyl", nhu dugce ding trong ban md ta nay, c6 nghia 1a nhom
alkyl, nhu dugc xac dinh trong ban mé ta nay, trong d6 mdt, hai, ba, bdn, nam, sau,
bay ho#c tdm nguyén tir hydro dugc thay thé bang flo. Céc vi du dai dién vé floalkyl
bao gém, nhung khong gidi han &, 2-floetyl, 2,2.2-trifloetyl, triflometyl, diflometyl,
pentafloetyl, va triflopropyl chéng han nhu 3,3,3-triflopropyl.

Thuét ngit "floalkoxy", nhu dugc ding trong ban mo ta nay, c6 nghia la it nhét
mdt nhom floalkyl, nhu duge xac dinh trong ban m6 ta nay, dwgc gén vao gbc phan
tir gbc thong qua nguyén tir oxy. Cac vi du dai dién vé floalkoxy bao gbm, nhung

khong gi6i han &, diflometoxy, triflometoxy va 2,2,2-trifloetoxy.

Thuét ngit "halogen” hodc "halo", nhu dugc dung trong ban md ta nay, co

nghia la Cl, Br, I, hodc F.

Thuét ngit "haloalkyl”, nhu dugc dung trong ban md ta nay, c6 nghia 1a nhom
alkyl, nhu dugc xac dinh trong ban mé ta nay, trong d6 mot, hai, ba, bdn, nam, séu,
bay hodc tdm nguyén tir hydro dugc thay thé bang halogen.

Thuét ngir "haloalkoxy", nhu dugc dung trong ban mo ta nay, co nghia la it
nhit mot nhém haloalkyl, nhu dugc x4c dinh trong ban md ta nay, duge gén vao gbc
phén tu gbc thong qua nguyén tir oxy.

Thuét ngit "haloxycloalkyl", nhu dugc dung trong ban md ta nay, c6 nghia la
nhom xycloalkyl, nhu dugc xac dinh trong ban md ta nay, trong d6 mot hodc nhiéu

nguyén tir hydro dugc thay thé bang halogen.
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Thuat ngit "heteroalkyl", nhu dugc ding trong ban md ta nay, co nghia la nhém
alkyl, nhu dugc x4c dinh trong ban mo ta nay, trong d6 mot hodc nhiéu nguyén tir
cacbon di dugc thay thé béng nguyén tir khac loai doc 1ap duge chon tur S,0,Pva
N. Céc vi du dai dién vé heteroalkyl bao gbm, nhung khong gidi han &, alkyl ete,

alkyl amin béc hai va béac ba, amit, va alkyl sulfua.

Thuét ngit "heteroaryl”, nhu dugc dung trong bin md ta nay, dung dé chi vong
don vong thom hodc hé vong hai vong thom. Vong don vong thom 13 vong c6 ndm
ho#c sau canh chira it nhit mot nguyén t khac loai doc 1ap duge chontadN,OvasS
(vidu 1, 2, 3, hodc 4 nguyén tir khac loai d6c 1ap duge chon tir O, S, va N). Vong don
vong thom c¢6 ndm canh c6 hai lién két dbi va vong don vong thom c6 sdu canh ¢
sdu canh c6 ba lién két d6i. Nhom heteroaryl hai vong dugc 14y vi du b&i vong
heteroaryl don vong gin vao gbc phan tir gbc va ngung tu v6i nhom xycloalkyl don
vong, nhu duge x4c dinh trong ban mo ta nay, nhom aryl don vong, nhu dugc xac
dinh trong ban mo ta nay, nhom heteroaryl don vong, nhu dugc xac dinh trong ban
md ta ndy, hodc di vong don vong, nhu duge xac dinh trong ban mo ta nay. Cac vi du
dai dién vé heteroaryl bao gbm, nhung khong gidi han &, indolyl, pyridinyl (bao gdm
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl), pyrimidinyl, pyrazinyl, pyridazinyl,
pyrazolyl, pyrolyl, benzopyrazolyl, 1,2,3-triazolyl, 1,3,4-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl, imidazolyl, thiazolyl, isothiazolyl,
thienyl,  benzimidazolyl, benzothiazolyl, benzoxazolyl, benzoxadiazolyl,
benzothienyl, benzofuranyl, isobenzofuranyl, furanyl, oxazolyl, isoxazolyl, purinyl,
isoindolyl, quinoxalinyl, indazolyl, quinazolinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,
isoquinolinyl,  quinolinyl, 6,7-dihydro-1,3-benzothiazolyl,  6,7-dihydro-5H-
xyclopenta[b]pyridinyl, imidazo[1,2-a]pyridinyl, naphthyridinyl, pyridoimidazolyl,
thiazolo[5,4-b]pyridin-2-yl, thiazolo[5,4-d]pyrimidin-2-yl.

Thuét ngit "di vong", nhu duge ding trong ban mo ta nay, c6 nghia la di véhg
don vong, di vong hai vong, hodc di vong ba vong. Di vong don vong la vong ¢6 ba,
bdn, nam, sau, bay, hodc tim canh chira it nhéit mot nguyén tir khac loai doc 1ap duoc
chon tir O, N, va S. Vong ba hodc bdn canh chtra khong hodc mdt lién két d6i, va mot
nguyén ti khac loai dugc chon tir 0, N, va S. Vong ndm canh chtra khdng hodc mot

lién két doi va mdt, hai hodc ba nguyén tir khac loai doc lap dugc chon tir O, N va S.
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Vong sdu canh chira khong, mét hogc hai lién két d6i va mot, hai, hodc ba nguyén tir
khéc loai doc 1ap duge chon tir O, N, va S. Vong bay va tam canh chira khong, mot,
hai, hodc ba lién két d6i va mot, hai, hoic ba nguyén tir khac loai doc 18p dugce chon
tr O, N, va S. Céc vi du dai dién vé di vong don vong bao g@)m, nhung khong gidi
han &, azetidinyl, azepanyl, aziridinyl, diazepanyl, 1,3-dioxanyl, 1,3-dioxolanyl, 1,3-
dithiolanyl, 1,3-dithianyl,  imidazolinyl,  imidazolidinyl, isothiazolinyl,
isothiazolidinyl, isoxazolinyl, isoxazolidinyl, morpholinyl, 2-ox0-3-piperidinyl, 2-
oxoazepan-3-yl, oxadiazolinyl, oxadiazolidinyl, oxazolinyl, oxazolidinyl, oxetanyl,
oxepanyl, oxocanyl, piperazinyl, piperidinyl, pyranyl, pyrazolinyl, pyrazolidinyl,
pyrolinyl, pyrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydrothienyl, thiadiazolinyl, thiadiazolidinyl, 1,2-thiazinanyl, 1,3-thiazinanyl,
thiazolinyl, thiazolidinyl, thiomorpholinyl, 1,1-dioxidothiomorpholinyl
(thiomorpholin sulfon), thiopyranyl, va trithianyl. Di vong hai vong 1a di vong don
vong ngung tu v6i nhém phenyl, hodc di vong don vong ngung tu véi xycloalkyl don
vong, hodc di vong don vong ngung tu v6i xycloalkenyl don vong, hodc di vong don
vong ngung tu voi di vong don vong, hodc nhoém di vong spiro, hodc h¢ vong di vong
don vong bic cAu trong d6 hai nguyén tir khong 1ién k& cua vong dugc lién két bang
cAu ndi alkylen c6 1, 2, 3, hodc 4 nguyén tir cacbon, hodc cAu ndi alkenylen c6 hai,
ba, hodc bdn nguyén t& cacbon. Cac vi du dai dién vé di vong hai vong bao gbm,
nhung khong gi6i han &, benzopyranyl, benzothiopyranyl, chromanyl, 2,3-
dihydrobenzofuranyl, 2,3-dihydrobenzothienyl, 2,3-dihydroisoquinolin,  2-
azaspiro[3.3]heptan-2-yl, 2-oxaspiro[3 3]heptan-6-yl, 2-oxa-6-azaspiro[3.3]heptan-
6-yl,  azabixyclo[2.2.1]heptyl  (bao gdbm  2-azabixyclo[2.2.1]Thept-2-yl),
azabixyclo[3.1.0]Thexanyl (bao gbm 3-azabixyclo[3.1.0]Thexan-3-yl), 2,3-dihydro-1H-
indolyl, isoindolinyl, octahydroxyclopenta[c]pyrolyl, octahydropyrolopyridinyl, va
tetrahydroisoquinolinyl. Di vong ba vong dugc 14y vi du béi di vong hai vong ngung
tu v6i nhém phenyl, hoéc di vong hai vong ngung tu véi xycloalkyl don vong, hodc
di vong hai vong ngung tu v6i xycloalkenyl don vong, hodc di vong hai vong ngung
tu v6i di vong don vong, hodc di vong hai vong trong do hai nguyén tir khong lién ké
ciia vong hai vong dugc lién két bang ciu nbi alkylen c6 1, 2, 3, hodc 4 nguyén tir

cacbon, hodc ciu nbi alkenylen c6 hai, ba, hodc bon nguyén tir cacbon. Vi du ve di
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vong ba vong bao gbm, nhung khong gioi han o, octahydro-2,5-epoxypentalen,
hexahydro-2H-2,5-metanoxyclopenta[b]furan, hexahydro-1H-1,4-
metanoxyclopenta[c]furan, aza-adamantan (1-azatrixyclo[3.3. 1.13,7]decan), va oxa-
adamantan (2-oxatrixyclo[3.3.1.13,7]decan). Di vong don vong, hai vong, va bavong
duoc ndi v6i gbe phan ti gbc thong qua nguyén tir cacbon bét ky hodc nguyén ti nito

bét ky chira trong vong, va cb thé khong duoc thé hodc duge thé.

Thuét ngir "hydroxyl" hogc "hydroxy", nhu dugc dung trong ban mo ta nay,
¢6 nghia 12 nhém -OH.

Thuét ngft "hydroxyalkyl", nhu dugc dung trong ban mo ta nay, c6 nghia la it
nhit mot nhém -OH, dugc gin vao gbc phan ttt gbc thong qua nhém alkylen, nhu

dugce x4c dinh trong ban mo ta nay.

Thuét ngit "hydroxyfloalkyl”, nhu duoc dung trong ban mo ta nay, c6 nghia la
it nhit m6t nhém -OH, duge gin vao gdc phan ttt gbc thong qua nhém floalkyl, nhu

dugc x4c dinh trong ban mo ta nay.

Trong mot s6 trudng hop, s6 lugng nguyén tir cacbon trong phan tir thé
hydrocarbyl (vi dy, alkyl hodc xycloalkyl) dugc chi ra bing tién t§ "Cx-Cy-", trong do6
x 14 s8 luong tdi thidu vay 1a sd lwong toi da ctia nguyén tir cacbon trong phin ti thé.
Do d6, vi du nhu, "C1-Cs-alkyl" dung d8 chi phan tir thé alkyl chtra tir 1 dén 3 nguyén

tr cacbon.

Thuét ngit "sulfonamit”, nhu dugc ding trong ban mo ta nay, c6 nghia 1a -
S(O)NR4- hogc -NRIS(0)-, trong d6 R? ¢6 thé 1a hydro, alkyl, xycloalkyl, aryl,
heteroaryl, di vong, alkenyl, hodc heteroalkyl.

Thuét ngir "phin tir thé" dung dé chi nhém "dugc thé" trén nhém aryl,
heteroaryl, phenyl hodc pyridinyl ¢ nguyén tir bét ky ctia nhém d6. Nguyén tur bét ky
c6 thé duoc thé.

Thuét nglt "dugc thé" dung @& chi nhém ma c6 thé duoc thé thém bang mot
hodc nhidu nhém phén tir thé khong phai 12 hydro. Nhom phéan tir thé bao gdm, nhung
khong gidi han &, halogen, =O (ox0), =S (thioxo), Xyano, isoxyano, nitro, floalkyl,

alkoxyfloalkyl, floalkoxy, alkyl, alkenyl, alkynyl, haloalkyl, haloalkoxy, heteroalkyl,
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xycloalkyl, xycloalkenyl, aryl, heteroaryl, di vong, xycloalkylalkyl, heteroarylalkyl,
arylalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkylen, aryloxy, phenoxy,
benzyloxy, amino, alkylamino, axylamino, aminoalkyl, arylamino, sulfonylamino,
sulfinylamino, sulfanyl, sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl,
sulfinyl, -COOH, keton, amit, carbamat, va axyl. Vi du nhu, néu nhom dugc mo ta la
"duge thé tuy y" (ching han nhu nhom alkyl, alkenyl, alkynyl, aryl, heteroaryl,
xycloalkyl, heteroalkyl, di vong hodc nhom khéc ch?mg han nhu nhém R), n6 cé thé
¢60, 1,2, 3,4 hogc 5 phan tir thé doc 1ap dugce chon tir halogen, =O (0xo0), =S (thioxo),
xyaho, nitro, floalkyl, alkoxyfloalkyl, floalkoxy, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkoxy, heteroalkyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, di vong,
xycloalkylalkyl, heteroarylalkyl, arylalkyl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, alkylen, aryloxy, phenoxy, benzyloxy, amino, alkylamino, axylamino,
aminoalkyl, arylamino, sulfonylamino, sulfinylamino, sulfonyl, alkylsulfonyl,

arylsulfonyl, aminosulfonyl, sulfinyl, -COOH, keton, amit, carbamat, va axyl.
Thuat ngit "===" ding d& chi lién két don (— ) hogc lién két doi (=).

Déi v6i hop chat duge mo ta trong ban mo ta nay, cac nhém va phan tir thé
cua ching cé thé dugc chon theo héa tri cho phép clia nguyén tir va phan tir thé, sao
cho viéc lya chon va viéc thé din dén hop chit &n dinh, vi du, ma khong ty phat trai
qua su bién dbi ching han nhu bing cach sap xép lai, tao vong, loai trir, v.v.

2
A

Thuét ngit "vi tri di 1ap theé" nhu dugc dung trong ban mo ta nay dung dé chi
vi tri lién két phéi tir ma khac biét vé mit dinh hinh v6i vi tri lién két orthosteric.

Thuat ngit "chét didu bién" nhu dugc dung trong ban mo ta nay dung dé chi
thuc thé phan tir (vi dy, nhung khong gi¢i han &, phoi tir va hop chit duge boc 1) ma
didu bién hoat tinh cua protein thu thé dich.

Thuét ngit "phdi tir" nhu dugc dung trong ban md ta nay dung d8 chi thuc thé
phan tir t nhién hodic tdng hop ma c6 kha ning két hop hodc lién két v6i thu thé dé
tao thanh phirc hop va 1am trung gian, ngén chdn hodc cai bién tac dung sinh hoc. Do
d6, thudt ngit "phdi ti" bao ham chét didu bién dj 1ap thé, chét e ché, chit hoat hoa,

chét chu van, chét d6i khang, co chét ty nhién va chét twong tu clia co chét tu nhién.

Céc thudt ngit "phdi tir tu nhién" va "phdi tir ndi sinh" nhw dugc dung trong
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ban mo ta nay dugc dung thay thé 14n nhau, va ding dé chi phdi tir ¢6 trong tu nhién,

duoc tim thdy trong ty nhién, ma lién két véi thu thé.

Thuat ngit "vi tri orthosteric" nhu dugc ding trong ban mo ta nay ding dé chi
vi trf lién két bac mot trén thu thé ma duwgc nhén dién bdi phéi tir ndi sinh hogc chat
chu van d6i véi thu thé d6. Vi du nhu, vi tri orthosteric trong thu thé mAChR My 1a

vi tri ma axetylcholin lién két.

Thudt ngit "chat didu bién di I4p thé duong thy thé mAChR Ms" nhu duoc
dung trong ban mo ta nay dung @& chi hop chét hogc tac nhan dugc dung tir bén ngoai
bAt ky ma gia tang tryc tiép holic gian tiép hoat tinh clia thy thé mAChR M khi ¢6
mit hodc khi khong c6 mit axetylcholin, hodc chét cht van khac, & dong vat, cu thé
1a dong VAt c6 v, vi dy nhw ngudi. Vi du nhu, chét diéu bién di 1dp thé duong thy thé
mAChR M ¢6 thé 1am ting hoat tinh cua thy thé mAChR M & té bao trong su ¢6
mit cua axetylcholin ngoai bao. Té bao c6 thé 1a té bao budng trimg chudt dong Trung
Quéc (CHO-K1) duge chuyén nap v6i mAChR Mu ngudi. Té bao c6 thé 1a té bao
budng trig chudt ddng Trung Quéc (CHO-K1) duge chuyén nap véi thy thé mAChR
M; chudt. Té bao ¢ thé 13 t& bao budng trimg chudt déng Trung Qudc (CHO-K1)
dugc chuyén nap véi mAChR Mj dong vat c6 vii. Thuat ngit "chat diéu bién di 1ap
thé duong thu thé mAChR My" bao gdm hop chét ma 1a "chét ting cudng hiéu luc di
14p thé thy thé mAChR M;" hogc "chét chil van dj I14p thé thy thé mAChR My”, cling
nhw 12 hop chit ma c6 hoat tinh hdn hop chira duge tinh cia ca "chét ting cuong hiéu
Ive dj 1ap thé thy thé mAChR M," va "chét chii van di 14p the thy thé mAChR My".
Thujt ngit "chat didu bién di 14p thé duong thy thé mAChR My cling bao gbm hop
cht ma 1 "chét ting cudmg di 14p thé thy thé mAChR M".

Thuat ngit "chét ting cuong hiéu lyc di 1ap thé thu thé mAChR M4" nhu duge
dung trong ban mo ta nay ding @2 chi hop chét hozc tac nhan dugc ding tir bén ngoai
bét ky ma gia ting truc tiép hodc gian tiép dap ing dugc tao ra boi phdi tir ndi sinh
(chéng han nhu axetylcholin) khi phéi tr ndi sinh lién két voi vi tri orthosteric cla
thu thé mAChR My & dong vét, cu thé 1a dong vat ¢6 vi, vi du nhu ngudi. Chét ting
cuong hiéu luc di 14p thé thy thé mAChR My lién két voi vi tri khong phai 1a vi tri
orthosteric, tic 1a, vi tri di lap thé, va gia ting tich cyc dap Gmg ctia thy thé voi chit

chi van hodc phdi tir ndi sinh. Theo mét s6 cac phuong an, chat tang cuong hiéu luc
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di 1ap thé khong giy ra sy gidm nhay cua thu thé, hoat tinh ctia hop chét nhu 13 chét
tang cuong hiéu luc di 1ap thé thu thé mAChR M4 mang lai loi ich so v&i viée str dung
chit chu van orthosteric thu thé mAChR My tinh khiét. Céc loi ich nay c6 thé bao
gdm, vi du nhu, ngudng an toan ting Ién, kha néng chiu dung cao hon, kha ndng lam

dung giam bét, va do doc giam.

Thuét ngit "chat ting cudng di 14p thé thu thé mAChR Ms" nhu dugc dung
trong ban md ta nay dung dé chi hop chét hodc tac nhan duge dung tir bén ngoai bét
ky ma gia tang truc tiép hodc gian tiép dap tmg duge tao ra boi phéi tir ndi sinh (ching
han nhu axetylcholin) & dong vét, cu thé 1a dong vat c6 v, vi du nhu ngudi. Theo
mot sb phuong 4n, chét tang cuong di 1ap thé 1am ting 4i luc cia phéi tir trr nhién
hodc chéit cht van dbi v6i vi tri orthosteric. Theo mot sb phuong an, chét tdng cuong
di lap thé lam tang hiéu qua chit cha van. Chét ting cuong di 1ap thé thu thé mAChR
M lién két véi vi tri khong phai 1a vi tri orthosteric, tirc 1a, vi tri di lap thé, va gia
tang tich cyc dap Gng cua thu thé v6i chit cht van hodc phéi t ndi sinh. Chét ting
cudng di 1ap thé khong c6 tac dung trén thu thé chi boi ban than né va doi hdi su ¢6

mit ciia chit chii vAn hogc phéi tir tw nhién dé thyc hién tic dung thu thé.

Thuat ngit "chét chi vén di 14p thé thu thé mAChR M4" nhu dugc dung trong
ban mo ta ndy dung d8 chi hop chét hogc tac nhan duge ding tir bén ngoai bét ky ma
hoat héa tryc tiép hoat tinh cta thy thé mAChR M4 khi khong c6 mat phéi tir ndi sinh
(ching han nhu axetylcholin) & dong vat, cu thé 1a dong vat c6 v, vi du nhu nguoi.
Chét chti van di 1ap thé thu thé mAChR M; lién két v6i vi tri ma khéc biét v6i vi tri
orthosteric axetylcholin cta thy thé mAChR M.. Vi n6 khong doi héi sy c6 mit cua
phéi tir noi sinh, hoat tinh ctia hop chat nhu 1a chat chu vén di 1ap thé thu thé mAChR

M, mang lai loi ich néu sic do gdy tiét cholin & xi ndp nhat dinh 12 thap.

Thuat ngit "phdi tir di 14p thé trung tinh thy thé mAChR Ms" nhu duge ding
trong ban m t& nay dung dé chi hop chét hogc tic nhan duge ding tir bén ngoai bat
ky lién két voi vi tri di 14p thé ma khong anh huéng dén su lién két hogc chirc ning
ctia chét chu van hoic phéi tr tw nhién & vi tri orthosteric & dong vat, cu thé 1a dong
vat ¢é vii, vi du nhu ngudi. Tuy nhién, phéi tir dj 14p thé trung tinh c6 thé phong bé

tac dong cua chét didu bién di 1ap thé khac ma téc dong thong qua cung vi tri.
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D& chi ra khoang gia tri bang sd trong ban md ta nay, mdi sb xen k& & gitra voi
cing do chinh x4c dugc du tinh 16 rang. Vi du nhu, dbi véi khoang gia tri tir 6 dén 9,
cac sd 7 va 8 dugc du tinh ngoai 6 va 9, va dbi voi khoang gia tri tir 6,0 dén 7,0, céc
66,0, 6,1,6,2,63,6,4,6,5,6,6,6,7, 638, 6,9 va 7,0 dugc du tinh rd rang.

2. Hop chit

Theo mot khia canh, sang ché boc 16 hop chét c6 cong thirc (1):

RG
N;<
/N

RZ\II/ y4 I%z( 5
X\ B ;\I/R
R4
@

hoac mudi duge dung cua ching, trong do:
B 14 O hodc S;
X 1a N hogc CRY;
Z 1a N hoic CR3;

R! dugc chon tir hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl, halo, va -ORY;

R2 duge chon tir hydro, C1-Cs-alkyl, C:1-Cs-haloalkyl, C1-Cs-hydroxyalkyl, Ci-
Cs-axetoxyalkyl, halo, va -OR;

R3 dugc chon tir hydro va Ci-Cs-alkyl;

mdi R* va RS doc lap duge chon tir hydro, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, xycloalkyl, heteroalkyl, di vong, va -(CRRY)n-Y, mdi nhém nay cb thé
dugc thé tiy v;

hoic R* va R’ két hop cing véi nguyén tir nito ma ching gén vao tao thanh
vong di vong dugc thé ty ¥;

R6 dugc chon tir hydro va Ci-Cs-alkyl;

mdi Y doc 1ap dugc chon tir halo, -OR, -SR, -C(O)R, -C(O)OR, -S(O)R, -
SO,R. -NR», -C(O)NRs, -NRC(O)R, -S(O)2NRaz, -NRS(O)R, aryl, heteroaryl,
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xycloalkyl, va di vong, m3i nhom nay c6 thé dugc thé ty y;

nbing 1,2,3,4, 5, 6,7, hodc 8;

RP dugc chon tir hydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, aryl, heteroaryl,
xycloalkyl, va di vong;

mdi R¢ va R¢ doc 1ap duge chon tir hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl, va
halo; va

mdi R doc 1ap duogc chon tir hydro, alkyl, aryl, arylalkyl, xycloalkyl,

xycloalkylalkyl, di vong, heteroxycloalkyl, heteroaryl, heteroarylalkyl, va
heteroalkyl, mdi nhém nay c6 thé dugc thé tuy y.

Theo mdt ) phuong an, Y dugc chon tur halo, -OR, -SR, -C(O)R, -C(O)OR, -
S(O)R, -SO2R, -NR2, -C(O)NR, -S(0)2NR3, aryl, heteroaryl, xycloalkyl, va di vong,

mdi nhém nay c6 thé dugc thé tiy .

Theo mot sé phuong an, hop chit 1a hop chét c6 cong thirc (Ia):
R6
N=(
/N

RZ2 _Z
T o
S N~R

/

R4

/

gl
/
\

(Ia)
hodc mudi duge dung cta ching.

Theo mot sb phuong én, hgp chét 1a hop chét c6 cong thie (Ib):

R6
=

2
5
X\ Z O N/R

e

(Ib)

hodc mudi dugc dung cia ching.
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Theo mot s& phuong 4n, X 1a N,

Theo mot s6 phuong 4n, X 1a CR!. Theo mot s6 phuong an, R' 1a hydro. Theo
mdt s phuong 4n, R! 1a C1-Cy alkyl. Theo mot s phuong 4n, R' 1a metyl.

Theo mdt s6 phuong 4n, R? duge chon tir hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl,
halo, va -OR®.

Theo mot sé phuong 4n, R? 1a hydro.

Theo mot s6 phuong 4n, R? duge chon tir C1-Cs-alkyl, C1-Cs-haloalkyl, halo,
va -ORP.

Theo mdt s6 phuwong 4n, R? 1a C1-Cq alkyl. Theo mot s phuong 4an, R? 1a
metyl.

Theo mét s6 phuong 4n, R? 14 halo. Theo mot s phuong an, R* 1a clo.

Theo mt s6 phuong 4n, R? 1a -ORP. Theo mot sd phuong an, R” 1a C1-Ca alkyl.

Theo mdt s6 phuong 4n, R® 1a metyl.

Theo mot sé phuong 4n, R? 1a hydroxy-Ci-Cs-alkyl. Theo mot s6 phuong an,
R? 13 hydroxymetyl.

Theo mot sb phuong 4n, R? 13 axetoxy-Ci-Cs-alkyl. Theo mdt s6 phuong 4n,

R2? 13 axetoxymetyl.
Theo mdt sd phuong an, R? 1a hydro.

Theo mét sé phuong an, Z 1a CR®. Theo mt sé phuong an, R 1a C1-Cs alkyl.

Theo mot s6 phuong 4n, R® 1a metyl. Theo mdt s phuong 4n, R* 12 hydro.
Theo mot sb phuong 4n, Z 1a N.

Theo mdt sb phuong 4n, X 1a N, R? 1a Ci-Cs alkyl (vi dy, metyl), Z 1a CR3, va
R3 12 C1-C4 alkyl (vi du, metyl).

Theo mot s6 phwong 4n, X 1a CR!, R! 12 Ci-Cs4 alkyl (vi dy, metyl), R? 13 halo
(vi dy, clo), Z 1a CR3, va R® 1a Ci-Cs alkyl (vi dy, metyl).

Theo mdt 6 phuong 4n, X 1a CR', R! 1a hydro, R? 1a C1-Cs alkyl (vi dy, metyl),
7 1a CR?, va R? 14 hydro.
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Theo mot s& phuong 4n, X 1a CRY, R" 1a C1-C4 alkyl (vi du, metyl), R* 1a hydro,
Z 13 CR3, va R? 1a C1-C4 alkyl (vi dy, metyl).

Theo mét s6 phuong an, X 1a CR!, R! 12 hydro, R? 14 hydro, va Z 1a N.

Theo mot s6 phuong an, X 12 N, R? 1a halo (vi dy, clo), Z la CR3,vaR31a Ci-
Cs alkyl (vi dy, metyl).

Theo mot sd phuong an, X 1a CR!, R! 12 hydro, R? 12 halo (vi duy, clo), Z 1a
CR3, va R? 13 C1-C4 alkyl (vi dy, metyl).

Theo mot sb phuong 4n, X 12 N, R? 1a -OR®, R® 1a C1-Cy alkyl (vi du, metyl),
7 1a CR3, va R? 1a C1-C4 alkyl (vi dy, metyl).

Theo mdt sb phuong 4n, X 1a N, R? 1a Ci-Cs-hydroxyalkyl (vi du,
hydroxymetyl), Z 1a CR?, va R® 1a C1-C4 alkyl (vi dy, metyl).

Theo mot sb phuong 4n, X la N, R? 1a Ci-Cs-axetoxyalkyl (vi du,
axetoxymetyl), Z 1a CR?, va R3 1a Ci-Cy alkyl (vi dy, metyl).

Theo mdt sé phuong 4n, R* 12 hydro hoc alkyl, va R* dugc chon tir alkyl,
alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl, heteroalkyl, di vong, va -(CR°RY).-Y,
nhom bt ky trong sé chiing ¢6 thé dugce thé tuy .

Theo mdt sb phwong 4n, R* dugc chon tir hydro va metyl; R’ duoc chon tir Ci-
C4 alkyl, C3-Cs xycloalkyl, di vong ¢ tir 3 dén 6 canh c6 mdt nguyén tir khéc loai
duge chon tir N va O, va -(CRRY)a-Y; n bang 1, 2 hogc 3; mdi R° va R? 1a hydro; Y
dugc chon tir —OR, aryl, C3-Ce xycloalkyl, heteroaryl c6 tir 5 dén 6 canh c6 1 hodc 2
nguyén ti khac loai doc 14p dugc chon tir N, O va S, di vong ¢6 tir 3 dén 6 canh c6
mot hodc hai nguyén tir khéc loai doc lap duge chon tr N, O va S, sulfanyl, -COR, -
C(O)NR2, va -SO2R; trong do6 mdi alkyl, aryl, xycloalkyl, heteroaryl va di vong doc
1ap khong dugc thé hoic duogc thé béng 1 hodc 2 phén tir thé doc 1ap duoc chon tir
C1-C4 alkyl, Ci-C4 hydroxyalkyl, Ci-Cs alkoxy, C1-Cs-alkoxy-Ci-Cy-alkyl, Ci-Cs-
aminoalkyl, -CONRy, halo, hydroxy, aryl, C3-Cs xycloalkyl, di vong c6 tir 3 dén 6
canh c6 mot nguyén tir khac loai dc 1ap dugc chon tir N va O, va heteroaryl 6 tir 5
dén 6 canh c6 1 hoic 2 nguyén tir khac loai d6c 1ap duge chon tr N, O va S; va mdi

R ddc 1ap dugc chon tir hydro, C1-Ca alkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkyl, Ci-
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Cy-alkoxy-Ci-Cs-alkyl, C3-Cs xycloalkyl, nhém heteroaryl co tir 5 dén 6 canhco 1,2
hodc 3 nguyén tit khac loai doc 1ap duogc chon tir N, S va O, di vong co tu 3 dén 6
canh c6 mot hodic hai nguyén tir khac loai doc lap dugc chon tir N va O, hodc di vong

hai vong, C3-Cs xycloalkyl.

Theo mdt s6 phuong 4n, R* duge chon tir hydro va metyl; R® dugc chon tir Ci-
C4 alkyl, C3-Cs xycloalkyl, di vong c6 tir 3 dén 6 canh c6 mot nguyén tir khac loai
duoc chon tir N va O, va -(CRR%-Y; n bing 1, 2 hodc 3; mdi R® va R? 12 hydro; Y
dugc chon tir —OR, aryl, C3-Cs xycloalkyl, va heteroaryl co tir 5 dén 6 canh ¢6 1 hoic
2 nguyén tir khéc loai doc 1ap duge chon tir N, O va S; va R 1a Ci-C; alkyl; trong d6
mbdi aryl, xycloalkyl, heteroaryl va di vong doc 1ap khong dugc thé hoic dugc thé
bing 1 hodc 2 phn tir thé doc 1ap dugce chon tir C1-Ca alkyl, Ci-Ca hydroxyalkyl, Ci-
C4 alkoxy, halo, hydroxy, aryl, C3-Cs xycloalkyl, di vong co tir 3 dén 6 canh c6 mot
nguyén ti khac loai dugc chon tur N va O, va heteroaryl c6 tir 5 dén 6 canh c6 1 hoic

2 nguyén tr khac loai doc 1ap dugc chontud N, O va S.

Theo mdt s6 phuong 4n, R* 13 alkyl va R® dugc chon tir alkyl va heteroalkyl.
Theo mdt sb phuong 4n, R* 12 metyl va R® 13 metyl. Theo mot s6 phuong 4n, R* 12

metyl va R 12 2-metoxyetyl.

Theo mdt s6 phuong an, R* 13 hydro va R® dugc chon tur xycloalkyl, di vong,

va -(CR°RY),-Y, nhém bét ky trong s ching c6 thé dugc thé tiy y.

Theo mot sé phuong 4n, R* 12 hydro va R® 1a C1-Cs alkyl, vi dy, metyl, etyl, n-
propyl hodc isobutyl.

Theo mdt s6 phuong 4n, R* 13 hydro va R’ 1a nhom xycloalkyl dugc chon tir
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl, nhom bét ky trong s6 chung c6
thé duogc thé tuy y. Theo mdt s6 phuong an, R* 1 hydro va R3 13 nhém xycloalkyl
dugc chon tir xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl, mdi nhém nay
khong duoc thé hogc dugc thé bang 1 hogc 2 phan tit thé doc lap dugc chon tir C1-Cq
alkyl, aryl va halo. Vi du nhu, theo mét s6 phuong 4n, R® 1a xyclopropyl ma khong
duoc thé hodc duogc thé b?mg 1 hoac 2 phén ttr thé doc 1ap dugc chon tur C1-C4 alkyl,
aryl va halo. Theo mdt s6 phuong 4n, R’ 13 xyclopropyl ma dugc thé bang nhém

phenyl, trong d6 nhém phenyl c6 thé dugc thé tuy y. Theo mot sd phuong 4n, R 1a
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xyclopropyl ma dugc thé bang nhém phenyl, trong d6 nhém phenyl dugce thé bang
nhém metoxy hoidc bang 1 hodc 2 halo (vi du, flo). Theo mot s6 phuong 4n, RS 13
xyclobutyl ma khong dugc thé hodc dugc thé béng 1 hodc 2 phén tir thé doc 18p dugce
chon tir halo (vi du, flo). Theo mdot s6 phuong 4n, R’ 13 2-oxaspiro[3.3]heptan-6-yl.
Theo mdt sb phuong an, R® 1a 2-azaspiro[3.3]heptan-6-yl, ma c6 thé khong duoc thé
hodc dugc thé bang phan tix thé dugc chon tir nhém gdém c6 -C(O)R, nhdém heteroaryl
¢6 tir 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khéc loai dugc chon tir N, SvaoO,vadi
vong ¢o tir 3 dén 6 canh c6 mdt nguyén ti khac loai dugc chon tir N va O, trong d6
R dugc chon tir C1-Cs alkyl, C1-Cq haloalkyl, aryl, va nhom heteroaryl c6 tir 5 dén 6
canh ¢6 1, 2 hodc 3 nguyén tir khac loai doc 1ap duoc chontir N, S va O, trong d6 céc
nhoém alkyl, aryl, heteroaryl va di vong c6 thé tuy y duoc thé tiép (vi du, bing phan
tir thé duge chon tir alkyl va halo).

Theo mdt sé phuong an, R* 1 hydro va R’ 1a di vong dugc chon tir azetidinyl,
pyrolidinyl, va tetrahydropyranyl, nh6m bét ky trong sb chiing ¢6 thé duoc thé tiy y.
Vi du nhu, theo mét sd phuong én, R’ 13 azetidinyl ma dugce thé bang mot phan t
thé. Theo mot sb phwong an, R’ 1a azetidinyl ma dugc thé bang nhém axyl. Theo mot
sd phuong 4n, R 13 azetidinyl ma dugc thé bang nhom heteroaryl, trong d6 nhém
heteroaryl ¢6 thé dugc thé tiy y. Theo mot sd phwong an, R® 1a azetidinyl ma dugc
thé bang nhom heteroaryl c6 tir 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khéc loai doc
1ap dugc chon tixr N, S va O, trong d6 nhom heteroaryl co thé dugc thé tiry y. Theo
mdt s6 phuong 4n, R® 13 azetidinyl ma duge thé bang nhém pyridinyl hodc nhom
pyrimidinyl, trong d6 nhom pyridinyl hogc nhom pyrimidinyl khong dugc thé hoic
dugc thé béng mot hodc hai phﬁn tt thé doc 1ap dugce chon tir halo, hydroxy, Ci1-Cq
alkyl, C3-Cs xycloalkyl, C1-Cs alkoxy va Ci-Cs haloalkyl. Theo mdt sd phuong 4n,
R’ 14 azetidinyl ma dugc thé bing nhém pyridinyl hodc nhém pyrimidinyl, trong do
nhém pyridinyl hodc nhom pyrimidinyl dugc thé bang mot hodc hai phan tir thé doc
1ap dugc chon tir halo, C1-Cs alkoxy va C1-C4 haloalkyl. Theo mot sb phuong 4n, R
1a azetidinyl ma duoc thé bing nhom pyridinyl hodc nhom pyrimidinyl, trong do
nhém pyridinyl hodc nhém pyrimidinyl duge thé bing nhém isopropoxy. Theo mot
s6 phuong 4n, R’ 1 azetidinyl ma dugc thé bing nhém pyridinyl hodc nhém

pyrimidinyl, trong d6 nhém pyridinyl hogc nhom pyrimidinyl duoc thé bang nhém
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triflometyl. Theo mot s6 phuong 4n, R3 1a pyrolidinyl ma dugc thé bang nhém phenyl.
Theo mdt sb phuong 4n, R 14 tetrahydropyranyl.

Theo mot sé phuong an, R* 1a hydro va R® 12 -(CR°RY)-Y, trong d6 Y ¢6 thé
dugc thé tity y. Theo mdt sb phuong 4n, R° va R? 13 hydro, va n bang 1, 2 hoic 3.
Theo mot sb phuong 4n, R® va R? 14 hydro, van bang 1. Theo mot sb phuong 4n, R®

1 hydro, R¢ 1a metyl, va n bang 1.

Theo mot sb phuong 4n, Y 1a aryl, ma c6 thé dwoc thé tuy ¥. Theo mot sb
phuong 4n, Y 1a phenyl, ma c6 thé dugc thé tiy y. Theo mot s6 phuong 4n, Y 12
phenyl duogc thé b%mg 0, 1, 2 hodc 3 phén ttr thé doc lap duoc chon tir alkyl, halo,
hydroxyalkyl, aryl, xycloalkyl, heteroaryl, heteroxyclyl, sulfanyl, -OR, -SR, -C(O)R,
-C(O)OR, -S(O)R, -SO2R, -NR3, -C(O)NR2, va -S(O)2NRqa.

Theo mdt sb phuong 4n, Y 1a phenyl dugc thé bang 0, 1, 2 hodc 3 phin tir thé
doc 1ap dugc chon tr: halo (vi du, flo hodc clo); hydroxyalkyl (vi du, hydroxy-Ci-Cs-
alkyl, vi dy, hydroxyisopropyl ching han nhu 2-hydroxyisopropyl, hodc
hydroxypentanyl ching han nhu 3-hydroxy-pentan-3-yl); alkoxyalkyl (vi du, C1-Cs-
alkoxy-Ci-Cs-alkyl, vi du, 1-metyl-1-metoxyetyl); aminoalkyl (vi dy, amino-C1-Cs-
alkyl, vi du, 1-amino-1-metyletyl); nhém heteroaryl ¢6 tir 5 dén 6 canh c6 1, 2 hodc
3 nguyén tir khac loai doc 18p dugce chon tr N, S va O (vi dy, thiazolyl, pyridyl,
pyrimidinyl, imidazolyl, thiophenyl, pyrolyl hodc pyrazolyl); di vong c6 tir 3 dn 6
canh c6 mot hodc hai nguyén tir Kkhac loai doc lap duge chon tir N, S va O (vi du,
oxetanyl, morpholino hodc piperazinyl); sulfanyl ching han nhu pentaflosulfanyl; -
OR trong d6 R dugc chon tir hydro, alkyl (vi du, C1-C4 alkyl ching han nhu metyl),
nhom heteroaryl c6 tir 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khac loai doc 1ap dugc
chon tir N, S va O (vi du, pyridyl); -COR trong d6 R duoc chon tr di vong ¢6 tir 3
dén 6 canh c¢6 mdt hogc hai nguyén tir khéc loai doc 1ap duge chon tir N va O (vi du,
azetidinyl, morpholino, piperidinyl, hodc pyrolidinyl), hodc di vong hai vong (vi dy,
2-oxa-6-azaspiro[3.3]heptan-6-yl); -C(O)NR: trong d6 mdi R ddc 1ap dugce chon tir
hydro, alkyl (vi du, C1-Cs alkyl chéing han nhu metyl, etyl, isopropyl hodc isobutyl),
haloalkyl (vi du, Ci-C4 haloalkyl ching han nhu triflometyl, 2,2,2-trifloetyl hodc
2,2.2-triflo-1-metyletyl), hydroxyalkyl (vi du, 3-hydroxy-1,2,2-trimetyl-propyl), aryl
(vi du, phenyl), arylalkyl (vi dy, benzyl), xycloalkyl (vi dy, C3-Cs xycloalkyl ching
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han nhu xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl, hodc xycloalkyl
ngung tu ching han nhu 2-oxaspiro[3.3]heptan-6-yl), va heteroalkyl (vi du, 2-
metoxyetyl); va -SO2R trong d6 R 14 C1-Cs alkyl (vi dy, metyl); va trong d6 mdi nhém
alkyl, aryl, heteroaryl, di vong hodc xycloalkyl tuy y duoc thé tiép, vi du, bang 1, 2,
3, 4 hodc 5 phin tir thé.

Theo mot sb phuong 4n, Y 1a phenyl dugc thé bang 0, 1 hodc 2 phan tir thé
doc 1ap duge chon tir halo, alkoxy, hydroxyalkyl, xycloalkyl, va heteroaryl. Theo mot
sd phuong 4n, Y 13 phenyl duoc thé bang 0, 1 hoic 2 phén tir thé doc 1ap dugc chon
tir halo, alkoxy, va heteroaryl. Theo mot sd phwong 4n, Y 12 phenyl dugc thé bang flo
va metoxy. Theo mot s6 phuong &n, Y 1a phenyl dugc thé bang C3-Cs xycloalkyl (vi
dy, xyclobutyl) ma khong dugc thé hoic dugc thé bang hydroxy. Theo mot s6 phuong
an, Y la phenyl duoc thé bang Ci-Cs hydroxyalkyl (vi du, hydroxyisopropyl chéng
han nhu 2-hydroxyisopropyl). Theo mot sb phuong 4n, Y 12 phenyl duoc thé bang
nhém pyridyl, trong d6 nhém pyridyl co thé duoc thé tuy y (vi du, bang nhém halo
chéng han nhu flo).

Theo mot sd phuong an, Y 13 heteroaryl, ma c6 thé dugc thé tiy y. Theo mot
s6 phuong 4n, Y 1a nhém heteroaryl c6 tlr 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khéc
loai doc 1ap dugc chon tir N, S va O, ma ¢o thé dugc thé tuy y. Theo mot sb phuong
4n, Y duoc chon tr pyridinyl va pyrimidinyl, mdi nhém nay ddc 1ap khong duge thé
hoic dugc thé bing 1 hogc 2 phin tir thé doc 1ap duge chon tir C1-Cs alkyl (vi du,
metyl), Ci-Cs4 hydroxyalkyl (vi du, hydroxyisopropyl ching han nhu 2-
hydroxyisopropyl), C1-Cs haloalkyl (vi du, triflometyl), C1-C4 haloalkoxy (vi du,
diflometoxy) va isoxyano. Theo mot s6 phuong 4n, Y dugc chon tir pyridinyl va
pyrimidinyl, mdi nhém nay doc 1ap khong duge thé hogc dugc thé bang 1 hoic 2 phan
tir thé doc 1ap duge chon tir C1-Cq alkyl (vi du, metyl) va C1-Cs hydroxyalkyl (vi du,
hydroxyisopropyl ching han nhu 2-hydroxyisopropyl).

Theo mdt sé phwong 4an, Y 1a C3-Cs xycloalkyl (vi du, xyclobutyl hodc
bixyclo[1.1.1]pentanyl), ma c6 thé dugc thé tuy ¥, vi dy, bing phan tir thé duoc chon
tir halo (vi dy, flo), -OR trong d6 R 1a C1-Cs4 alkyl (vi du, metyl), va —COOR trong d6
R 14 C1-Cq alkyl (vi dy, metyl). Theo mot s6 phwong 4n, Y 1a di vong c6 tir 3 dén 6

canh ¢6 mdt hodc hai nguyén tir khac loai doc lap dugc chon tr N va O (vi duy,
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tetrahydrofuranyl). Theo mot s6 phuong 4n, Y 12 —OR, trong d6 R 1a C1-Cq4 alkyl (vi
du, metyl).

Theo mdt s6 phuong 4n, R* va R® két hop cliing v6i nguyén tir nito ma ching
gén vao tao thanh nhém azetidinyl, pyrolidinyl, piperidinyl hodc piperazinyl, ma co
thé duoc thé tity ¥ bing 1, 2 hodc 3 phan tir thé doc 1ap dugc chon tir alkyl, alkenyl,
alkynyl, aryl, heteroaryl, xycloalkyl, heteroalkyl, di vong, xyano, hydroxyalkyl,
alkoxyalkyl, va -(CR°R%),-Y, trong d6 p bang 0, 1,2, 3, 4, 5, 6, 7, hodc 8.

Theo mdt s6 phuong 4n, R* va R? két hop cung v6i nguyén tir nito ma ching
gin vao tao thanh nhém azetidinyl, pyrolidinyl, piperidinyl hogc piperazinyl, ma c6
thé dugc thé ty ¥ bing 1, 2 hodc 3 phan tir thé doc 1ap duge chon tir alkyl, alkenyl,
alkynyl, aryl, heteroaryl, xycloalkyl, heteroalkyl, di vong, va -(CR°RY),-Y, trong do6
pbing0,1,2,3,4,5,6,7, hoic 8.

Theo mot sé phuong 4n, R* va R® két hop cling v6i nguyén tif nito ma ching
gén vao tao thanh nhom azetidinyl, pyrolidinyl, piperidinyl hodc piperazinyl, mdi
nhém nay ddc 1ap khong duoc thé hodc duoc thé béng 1 hoac 2 phﬁn t thé doc lap
duoc chon tir C1-Cs alkyl, C3-Cs xycloalkyl, aryl, heteroaryl c6 tir 5 dén 6 canh c6 1
hodc 2 nguyén tir khéc loai doc 1ap duge chon tir N, O va S, di vong c6 tur 3 dén 6
canh c6 mot nguyén tir khac loai doc 1ap dugc chon tir N va O, oxo, va -(CR°RY),-Y;
p bing 0 hodc 1; m&i R°va R?1a hydro; mbi Y doc 1ap dugc chon tir C1-Cs alkyl, aryl,
-OR, -NR3; va mdi R doc 1ap duge chon tlr hydro, Ci-Cq alkyl, aryl, va heteroaryl c6
tir 5 dén 6 canh c6 1 hodc 2 nguyén tir khéc loai ddc 1ap duge chon tir N, O va S;
trong do mdi aryl, xycloalkyl, heteroaryl va di vong doc 1ap khong dugc thé hoic
dugc thé bing 1 hodc 2 phn tir thé doc 1ap duge chon tir C1-Cs alkyl, Ci-Cs haloalkyl,

Xyano, va halo.

Theo mét s6 phuong an, R* va R’ két hop cling v6i nguyén tir nito ma ching
gin vio tao thanh nhom azetidinyl, pyrolidinyl, piperidinyl hodc piperazinyl, mdi
nhom nay doc 1ap khong duge thé hoic dugc thé bang 1 hogc 2 phén tir thé doc lap
dugc chon tir C1-Cs alkyl, C3-Cs xycloalkyl, aryl, heteroaryl c6 tur 5 dén 6 canh c6 1
hodc 2 nguyén tir khéc loai doc 1ap duge chon tir N, O va S, di vong c6 tir 3 dén 6

canh c6 mot nguyén tir khac loai doc 1ap dugce chon tir N va O, oxo, va -(CR°RY),-Y;
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p b??mg 0 hodc 1; mdi R°va R¢1a hydro hogc C1-Cs alkyl; Y dugc chon tir C1-Cy alkyl,
aryl, -OR, -NR3, -C(O)OR, -C(O)NR: va -NRC(O)R; va mdi R ddc 1ap duge chon tir
hydro, C1-Cs alkyl, aryl, va heteroaryl co tir 5 dén 6 canh c6 1 hodc 2 nguyén tir khéc
loai doc 1ap duoc chon tir N, O va S; trong d6 mbi aryl, xycloalkyl, heteroaryl va di
vong doc 1ap khong duge thé hodc dugc thé bing 1 hogc 2 phan tir thé doc 1ap duoc
chon tr C1-C4 alkyl, hydroxy, xyano, C1-Cs-haloalkyl, va halo.

Theo mot sb phuong an, R* va R® két hop clng v6i nguyén ti nito ma ching
gin vio tao thanh nhom azetidinyl, pyrolidinyl, piperidinyl hodc piperazinyl, mdi
nhém nay doc 14p khong dugc thé hodc dugc thé bing 1 hoic 2 ph?m tir thé doc lap
dugc chon tir C1-Cs alkyl, C3-Cs xycloalkyl, aryl, heteroaryl c6 tir 5 dén 6 canh c6 1
hodic 2 nguyén tir khic loai doc 1ap duge chon tir N, O va S, di vong c6 tu 3 dén 6
canh c6 mdt nguyén tir khac loai doc 14p duge chon tir N va O, oxo, va -(CR°R%),-Y;
p béng 0 hoac 1; mdi R¢ va R4 13 hydro; Y dugc chon tir Ci-Ca alkyl, aryl, -OR, -NRo;
va mdi R ddc 1ap duge chon tir hydro va Ci-Cy alkyl; trong d6 mbi aryl, xycloalkyl,
heteroaryl va di vong doc 1ap khong duoc thé hodc duogc thé b%mg 1 hodc 2 phén t
thé doc 1ap dugc chon tir C1-Cs alkyl va halo.

Theo mot sb phuong 4n, R* va R’ két hop cuing v6i nguyén tir nito ma chung
gin vao tao thanh nhém piperidinyl. Theo mot s phuong an, nhém piperidinyl khong

dugc thé.

Theo mot sé phuong 4n, R* va R® két hop cung v6i nguyén tif nito ma ching
gén vao tao thanh nhém piperazinyl, ma c6 thé duoc thé tuy . Vi du nhu, vong

piperazinyl cé thé dugc thé bang nhém xycloalkyl, chéng han nhu xyclopropyl.

Theo mot sb phuong 4n, R* va R’ két hop ciing v6i nguyén tir nito ma ching
gén vao tao thanh nhom pyrolidinyl, ma ¢6 thé dugc thé tiry y. Theo mdt sb phuong
an, nhom pyrolidinyl khong dugc thé. Theo mot sé phuong dn, nhom pyrolidinyl co
thé dugc thé bang 1 hoic 2 ph?m tir thé doc 1ap dugce chon tir halo, aryl va -(CR°RY),-
Y. Theo mdt sb phuong én, nhom pyrolidinyl dugc thé bang nhom phenyl. Theo mot
sd phuong 4n, nhom pyrolidinyl dugc thé bang hai nhém halo (vi du, flo). Theo mot
sd phuong 4n, nhém pyrolidinyl dugc thé bang mot nhém ma 1a -(CR°RY),-Y, trong
d6 p bang 0 va Y 1a -NRy, va mdi R doc 1ap 1a alkyl (vi du, metyl).
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Theo mdt s6 phwong 4n, R* va R két hop cung v6i nguyén tir nito ma ching
gin vao tao thanh nhom azetidinyl, ma c6 thé dugc thé tuy y. Theo mot s6 phuong
an, nhom azetidinyl khong duoc thé. Theo mot sb phuong 4n, nhom azetidinyl c6 thé
duogc thé béng 1 hodc 2 phé‘m ttr thé doc 18p dugc chon tir alkyl, halo, heteroalkyl,
heteroaryl, oxo, va -(CR°R%),-Y. Theo mét sb phuong &n, nhém azetidinyl duge thé
bang nhém heteroalkyl, chiing han nhu nhém metoxymetyl. Theo mot s6 phuong 4n,
nhém azetidinyl duogc thé bing nhém heteroaryl, chéng han nhu nhom pyridinyl hodc
pyrimidinyl. Theo mot s6 phuong 4n, nhém heteroaryl (ching han nhu nhom
pyridinyl hogc pyrimidinyl) khong dugc thé hoic dugc thé bing 1 hodc 2 phin tir thé
ddc 1ap dugce chon tir C1-Cq alkyl, halo, haloalkyl, C3-Ce xycloalkyl, va -OR, trong
d6 R 12 hydro hoic Ci-Cs alkyl. Theo mdt s6 phuong an, nhém azetidinyl dugc thé
bing nhém oxo. Theo mdt s6 phuong 4n, nhom azetidinyl dugc thé bing hai nhém
halo (vi du, flo). Theo mot s6 phuong 4n, nhém azetidinyl duogc thé b%mg mot nhom
ma 13 -(CR°RY),-Y, trong d6 p bing 0 va Y 1a -OR, trong d6 R 1a aryl ma co thé duoc
thé thy y. Theo mot s6 phuong én, R 1a phenyl khong dugc thé. Theo mot sd phuong
an, R 1a phenyl duoc thé bang mot nhoém halo (vi du, flo). Theo mot s6 phuong an,
nhém azetidinyl dugc thé béng hai phén tr thé doc lap dugce chon tir alkyl (vi du,
metyl) va -(CR°RY),-Y, trong d6 p bing 0 va Y 12 -OR, trong d6 R 1a hydro.

Theo mdt sb phuong an, R* va R® két hop cling véi nguyén tir nito ma chiing
gin vao tao thanh nhom di vong hai vong ngung tu. Vi du nhu, theo mot s6 phuong
4n, R* va R két hop cung v6i nguyén tr nito ma ching gén vao tao thanh nhém 3-
azabixyclo[3.1.0]hexan-3-yl hodc nhom isoindolinyl, mdi nhom nay c6 thé dugc thé
tuy y.

Theo mdt s6 phwong an, R* va RS két hop cling v6i nguyén tir nito ma ching
gén vao tao thanh nhom di vong spiro. Vi du nhu, theo mot ) phuong an, R*va R’
két hop cung v6i nguyén tir nito ma ching gin vao tao thanh nhém 2-0xa-6-
azaspiro[3.3]heptan-6-yl hodc nhém 2,6-diazaspiro[3.3]heptan-2-yl. /

Theo mot sé phuong an, R® 13 hydro.

Theo khia canh khéc, hop chét c6 cong thire (I) 1a hop chét c6 cong thuc (Ic):
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R3 R
R?2 N:<N
T\ A
~ S
N /4
R

(Ic)
hoac mubi dugc dung cua chung, trong do:
R? duoc chon tir C1-Cs-alkyl, C1-Cs-haloalkyl, halo, va -OR®.

Theo khia canh khéc, hop chét c6 cong thire (I) 14 hop chét c6 cong thirc (Id):

3 R6
R
R2 N::<N
X N\ /
L\J R7
RB

dd)
hodc mubi dugc dung cua chung, trong do:
R’ dugc chon tir hydro, Ci-Ca alkyl, va halo;
R3 12 aryl, heteroaryl, aryloxy, hodc heteroaryloxy duoc thé tuy y; va
m béng 1, 2, hoac 3.

Theo khia canh khéc, hop chét c6 cong thirc (1) 1a hop chét c6 cong thire (Te):

3 RG
R
R?2 N::<N
X\ / R7
R
R8

(Ie)
hoic mubi duge dung cia ching, trong do:

R’ dugc chon tir hydro, C1-Cs alkyl va halo; va
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RS 14 aryl hoc heteroaryl dugc thé tiy §.
Theo mot s6 phuong 4n, R® 12 phenyl dugc thé tiy §.

Theo khia canh khac, hop cht c6 cong thirc (I) 12 hop chét ¢6 cong thire (If):

3 R6
1
R N
DO O!
s N R®
R4
(If)

hodc mubi duge dung cua ching, trong do:
A 13 xycloalkyl hodc di vong ¢6 3, 4, 5, 6, hodc 7 canh; va
R? 12 aryl hodc heteroaryl dugc thé tuy §.

Theo khia canh khéc, hop chét c6 cong thire (I) 12 hop chét c6 cong thire (Ig):

(Ig)

hoic mudi dugc dung cua chung, trong do:

R! [a C1-Cy-alkyl;

R2 dugc chon tir hydro va halo; va

R3 13 Cy-Ca-alkyl.

Theo mét s phuong 4n, R! 12 metyl, R? 1a clo, va R® 1a metyl.

Theo khia canh khéc, hop chét c6 cong thire (1) 12 hop chét c6 cong thic (Th):
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R3
R?2 N::<N
T A4
5
~ (0]
N /4
R

(Ih)
hodc mubi dugc dung cua ching, trong dé:
R? 1a Ci-Cq-alkyl; va
R? 1a Ci-Cy-alkyl.

Theo khia canh khac, hop chit ¢6 cong thic () 12 hop chét c6 cong thie (Ti):

3 R6
T
R N
O )4

N\N/ S ;\1

R4

(R%,q
11

hogic mubi duoc dung cua ching, trong do:
A duoc chon tir aryl, xycloalkyl, heteroxyclyl hodc heteroaryl;
q bang 1, 2 hodc 3; va

mdi R® ddc 1ap dugc chon tur alkyl, halo, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, aryl, xycloalkyl, heteroaryl, heteroxyclyl, sulfanyl, -(CR°R%),-Y, -OR, -
SR, -C(O)R, -C(O)OR, -S(O)R, -SO2R, -NR2, -C(O)NR3, va -S(0):NR2, mdi nhém
nay co thé dugc thé tuy y.

Theo mdt s6 phuong an, A dugc chon tir phenyl, C3-Cs xycloalkyl, di vong ¢6
tir 3 dén 6 canh c6 mdt hodc hai nguyén tir khéc loai doc lap duge chontr N, S va O,
va heteroaryl ¢ tr 5 dén 6 canh c6 1 hodc 2 nguyén ti khac loai doc 1ap duge chon

tt N, Ovas.

Theo mdt s6 phuong 4n, A 1a phenyl, va mdi R? @oc 14p dugc chon tir halo (vi
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du, flo hoic clo); hydroxyalkyl (vi du, hydroxy-Ci-Ce-alkyl, vi dy, hydroxyisopropyl
chéng han nhu 2-hydroxyisopropyl, hodc hydroxypentanyl ching han nhu 3-hydroxy-
pentan-3-yl); alkoxyalkyl (vi du, C1-Cyq-alkoxy-Ci-Cs-alkyl, vi du, 1-metyl-1-
metoxyetyl); aminoalkyl (vi du, amino-Ci-Cs-alkyl, vi du, 1-amino-1-metyletyl);
nhom heteroaryl co tir 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khac loai doc 1ép dugc
chon tr N, S va O (vi du, thiazolyl, pyridyl, pyrimidinyl, imidazolyl, thiophenyl,
pyrolyl hodc pyrazolyl); di vong c6 tir 3 dén 6 canh c6 mot hodc hai nguyén tir khac
loai doc 14p duge chon tr N, S va O (vi dy, oxetanyl, morpholino hodc piperazinyl);
sulfanyl ching han nhu pentaflosulfanyl; -OR trong d6 R dugc chon tir hydro, alkyl
(vi dy, C1-Cs alkyl ching han nhu metyl), nhom heteroaryl co tir 5 dén 6 canh ¢6 1,2
hodc 3 nguyén tir khéc loai doc 1ap duoc chon tir N, S va O (vi du, pyridyl); -COR
trong d6 R duge chon tir di vong c6 tir 3 dén 6 canh c6 mdt hodc hai nguyén tir khac
loai doc 1ap duge chon tir N va O (vi dy, azetidinyl, morpholino, piperidinyl, hodc
pyrolidinyl), hodc di vong hai vong (Vi du, 2-oxa-6-azaspiro[3.3]heptan-6-yl); -
C(O)NR2 trong d6 mdi R ddc 14p dugc chon tir hydro, alkyl (vi du, C1-Cs alkyl ching
han nhu metyl, etyl, isopropyl hodc isobutyl), haloalkyl (vi du, C1-C4 haloalkyl ching
han nhu triflometyl, 2,2,2-trifloetyl hodc 2,2 2-triflo-1-metyletyl), hydroxyalkyl (vi
du, 3-hydroxy-1,2,2-trimetyl-propyl), aryl (vi du, phenyl), arylalkyl (vi du, benzyl),
xycloalkyl (vi du, C3-Cs xycloalkyl ching han nhu xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl, hodc xycloalkyl ngung tu ching han nhu 2-
oxaspiro[3.3]heptan-6-yl), va heteroalkyl (vi du, 2-metoxyetyl); va -SO2R trong doé
R 1a C1-C4 alkyl (vi dy, metyl); va trong do mdi nhém alkyl, aryl, heteroaryl, di vong
ho#c xycloalkyl tuy y dugc thé tiép, vi du, bang 1, 2, 3, 4 hodc 5 phén tir thé.

Theo mot s6 phuong an, A 13 phenyl, va mdi R? ddc 1ap duge chon tir Ci-Ce
alkyl, halo, Ci-C¢ hydroxyalkyl, Ci-Cg-alkoxy-Ci-Ce-alkyl, phenyl, C3-Cs
xycloalkyl, di vong co tir 3 dén 6 canh c6 mot hogc hai nguyén tir khac loai doc 1ap
dugc chon tir N, O va S, heteroaryl ¢6 tir 5 dén 6 canh c6 1 hodc 2 nguyén tir khéc
loai doc 1ap dugc chon tr N, O va S, -(CRRY),-Y, -OR, -C(O)R, -C(O)NR2, -SO2R;
mdiY ddc 1ap duge chon tir C3-Ce xycloalkyl, di vong c6 tr 3 dén 6 canh c6 mot hodc
hai nguyén tir khac loai doc 18p duoc chon tr N, O va S, va heteroaryl c6 tur 5 dén 6
canh ¢6 1 hodc 2 nguyén tir khac loai doc 1ap dugc chon tr N, O va S; p bang 1; R°
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va RY 12 hydro; mdi R doc 14p dugc chon tlr hydro, Ci-Ce alkyl, hydroxy, C3-Ce
xycloalkyl, di vong co tir 3 dén 6 canh c6 mot hodc hai nguyén tir khic loai doc 1ap
dugc chon tr N, O va S, va heteroaryl ¢6 tir 5 dén 6 canh c6 1 hodc 2 nguyén tir khac
loai doc 1ap duge chon tr N, O va S; va mdi alkyl, phenyl, xycloalkyl, heteroxyclyl
va heteroaryl doc 1ap khong duoc thé hodc duogc thé bang 1, 2, hodc 3 phﬁn ttr thé doc
1ap duge chon tir halo, hydroxy, Ci-Cq alkyl, C1-C4 haloalkyl, C3-Cs xycloalkyl, Ci-
C4 alkoxy va Ci-C4 haloalkoxy.

Hop chit dai dién c6 cong thire (I) bao gbm, nhung khong gi6i han 6:
N,N,3,4-tetrametylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin-S-amin;
N-xyclohexyl-3,4-dimety1pyrimido[4‘,5':4,5]thieno[2,3-c]pyridazin—8-amin;
3,4-dimetyl-N—(tetrahydro-2H-pyran-4-yl)pyrimido[4',5':4,5]thien0[2,3-
c]pyridazin-8-amin;
3,4-dimety1—8-(piperidin—1-yl)pyrimid0[4',5':4,5]thieno[2,3-c]pyridazin;
N-xyclobutyl-3,4-dimetylpyrimido[4',5 -4,5]thieno[2,3-c]pyridazin-8-amin;
3 4-dimetyl-8-(pyrolidin-1-yl)pyrimido[4',5"4, 5]thieno[2,3-c]pyridazin;
3,4-dimetyl-N-(1-(5 ~(triflometyl)pyrimidin-2-yl)azetidin-3-
yl)pyrimido [4',5':4,5]thieno[2,3-c]pyridazin-S-amin;
8-(4-xyclopropylpiperazin-1-y1)-3,4-dimety1pyrimido[4’,5':4,5]thieno[2,3-
c]pyridazin;
8-(azetidin-1-yl)-3,4-dimetylpyrimido [4',5':4,5]thieno[2,3-c]pyridazin;
8-(3-azabixyclo[3.1.0]hexan-3-y1)-3 ,4-dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin;
1-(3,4-dimetylpyrimido [4',5’:4,5]thieno[2,3-c]pyridazin—8-y1)-N,N-
dimetylpyrolidin-3-amin;
N—(2-met0xyetyl)-N,3,4-trimety1pyrimid0[4',5':4,5]thieno[2,3-c]pyridazin-S-
amin;
6-(3,4-dimety1pyrimido[4',5':4,5]thieno[2,3-c]pyridazin—8-y1)-2-0xa-6-
azaspiro[3.3]heptan;
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8-(3-(metoxymetyl)azetidin-1-yl)-3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-
c]pyridazin;

8-metyl-4-(pyrolidin-1-yl)pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin;

4-(3,3-diflopyrolidin-1-y1)-8-metylpyrido[3',2":4, 5]thieno[3,2-d]pyrimidin;

8-metyl-N-(1-(5-(triflometyl)pyrimidin-2-yl)azetidin-3-
yl)pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-amin;

4-(azetidin-1-yl)-8-metylpyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin;

6-(8-metylpyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-yl)-2-oxa-6-
azaspiro[3.3]heptan;

N-(1-(5-(triflometyl)pyrimidin-2-yl)azetidin-3-
yl)pyrazino[2',3":4,5]thieno[3,2-d] pyrimidin-4-amin;

8-(3,3-difloazetidin-1-yl)-3,4-dimetylpyrimido[4', 5':4,5]thieno[2,3-
c]pyridazin;

3,4-dimetyl-N-(1-(6-(triflometyl)pyridin-3-yl) azetidin-3-
yl)pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

3,4-dimetyl-N-(1-phenylpyrolidin-3-yl)pyrimido [4',5"4,5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-8-(3-(pyridin-4-yl)azetidin-1 -yl)pyrimido[4',5'":4,5]thieno[2,3-
c]pyridazin;

N-xyclopropyl-3,4-dimetylpyrimido[4',5":4,5 Jthieno[2,3-c]pyridazin-8-amin;

N-(2-(4-metoxyphenyl)xyclopropyl)-3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-amin;

N-(3-flo-4-metoxybenzyl)-3 ,4-dimety1pyrirhido[4',5 ":4,5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-8-(3-phenylpyrolidin-1-yl)pyrimido [4',5":4,5]thieno[2,3-
c]pyridazin;

N-(4-(2-ﬂ0pyridin-3-yl)benzyl)-3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-
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c]pyridazin-8-amin;

8-(3-(4-flophenoxy)azetidin-1-yl)-3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-
c]pyridazin;

8-(3-(2-flophenoxy)azetidin-1-yl)-3,4-dimetylpyrimido[4',5":4,5 ]Jthieno[2,3-
c]pyridazin;

8-(3-(3-flophenoxy)azetidin-1-yl)-3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-
c]pyridazin;

3,4-dimetyl-8-(3-phenoxyazetidin-1-yl)pyrimido[4',5":4,5]thieno [2,3-
c]pyridazin;

1-(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-yl)-3-
metylazetidin-3-ol;

1 -(3 -((3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino)azetidin-1-yl)etan-1-on;

1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3-c]pyridazin- 8-yl)azetidin-3-on;

8-clo-N-(3,3-difloxyclobutyl)-7,9-dimetyl-pyrido[3',2' :4,5]furo( 3, 2-
d]pyrimidin-4-amin;

8-clo-N-xyclopropyl-7,9-dimetyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-
amin;

2-[4-[[(8-clo-7,9-dimetyl-pyrido[3',2":4,5]furol3, 2-d]pyrimidin-4-
yl)amino]metyl]phenyl]propan-2-ol;

8-clo-N-(2,2-dimetylxyclopropyl)-7,9-dimetyl-pyrido[3',2' :4,5]furo[ 3, 2-
d]pyrimidin-4-amin;

8-clo-N-(2-etylxyclopropyl)-7,9-dimetyl-pyrido[3',2' :4,5]furo[ 3, 2-
d]pyrimidin-4-amin;

4-(azetidin-1-yl)-8-clo-7,9-dimetyl-pyrido[3',2' :4,5]furo[ 3, 2-d]pyrimidin;

8-clo-N,N,7,9-tetrametyl-pyrido[3',2":4,5] furo[ 3, 2-d]pyrimidin-4-amin;

8-clo-N,7,9-trimetyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin;
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8-clo-7,9-dimetyl-N-propyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin;

8-clo-N-isobutyl-7,9-dimetyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin;

8-clo-N-etyl-7,9-dimetyl-pyrido[3',2":4,5]furo[3, 2-d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-4-pyrolidin-1-yl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin;

8-clo-N-xyclobutyl-7,9-dimetyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-
amin;

8-clo-N-xyclopentyl-7,9-dimetyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-
amin;

8-clo-N-[2-(3,4-diflophenyl)xyclopropyl]-7,9-dimetyl-
pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin;

8-clo-N-(xyclobutylmetyl)-7,9-dimetyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-
4-amin;

8-clo-N-(3-metoxypropyl)-7,9-dimetyl-pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-
4-amin;

8-clo-7,9-dimetyl—N—[(2-metylpyrimidin-5-yl)metyl]pyrido[3',2':4,5]furo[3, 2-
d]pyrimidin-4-amin;

N-xyclobutyl-7,9-dimetyl-pyrido[3',2":4,5] furo[ 3, 2-dJpyrimidin-4-amin;

7,9-dimetyl-4-(2-oxa-6-azaspiro[3 3]heptan-6-yl)pyrido[3',2":4,5]furo[ 3, 2-
d]pyrimidin;

2-[3-[[(7,9-dimetylpyrido[3',2":4,5]furo[3, 2-d]pyrimidin-4-
yl)amino]metyl]phenyl]propan-2-ol;

N-[l-(5-isopropoxypyrimidin—Z-yl)azetidin-3-yl]-7,9-dimetyl-
pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin;

N-[1-(5-ﬂopyrimidin—2-yl)azetidin-3-yl]-7,9-dimetyl-
pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin;

N-[1-(2,5-diclo-4-pyridyl)azetidin-3-yl]-7,9-dimetyl-
pyrido[3',2":4,5]furo[ 3, 2-d]pyrimidin-4-amin;
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N-[2-(3,4-diflophenyl)xyclopropyl]-7,9-dimetyl-pyrido[3',2":4,5]furo[ 3, 2-
d]pyrimidin-4-amin;
N-xyclopropyl-7,9-dimetyl-pyrido[3',2":4,5]furo[3, 2-d]pyrimidin-4-amin;
N-[1-(5-flopyrimidin-2-yl)azetidin-3-yl]-3,4-dimetyl-
pyrimido[4',5":4,5]furo[2,3-c]pyridazin-8-amin;
1-[4-[[(3,4-dimetylpyrimido[4',5":4,5]furo[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]xyclobutanol;
2-[4-[[(3,4-dimetylpyrimido[4',5"4,5]furo[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;
1-[3-[[(3,4-dimetylpyrimido[4’,5':4,5]furo[2,3-c]pyridazin—8-
yl)amino]metyl]phenyl]xyclobutanol;
2-[3-[[(3,4-dimety1pyrimido[4’,5':4,5]fur0[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;
N—xyclopropyl-3,4-dimety1-pyrimido[4’,5‘:4,5]furo[2,3-c]pyridazin—8-amin;
N-xyclobutyl-3,4-dimetyl-pyrimido[4',5":4,5]furo [2,3-c]pyridazin-8-amin;
N-xyclopentyl-3,4-dimetyl-pyrimido[4',5":4,5] furo [2,3-c]pyridazin-8-amin;
3,4-dimetyl-N-(2-oxaspiro[3.3]heptan-6-yl)pyrimido[4',5' :4,5]furo[2,3-
c]pyridazin-8-amin;
N-(3,3-diﬂoxyclobutyl)-3,4-dimety1-pyrimido[4',5':4,5]furo[2,3-c]pyridazin-
8-amin;
3,4-dimetyl-8-(2-oxa-6-azaspiro|[3 3]heptan-6-yl)pyrimido[4',5'":4,5]furo[2,3-
c]pyridazin;
2-[5-[[(3,4-dimety1pyrimido[4’,5':4,5]furo[2,3-c]pyridazin-8-
yl)amino]metyl]-2-pyridyl]propan-2-ol;
N-[(3-ﬂo-4-metoxy-phenyl)metyl]-3,4-dimetyl-pyrimid0[4',5':4,5]furo[2,3-
c]pyridazin-8-amin;

2-[4-[[(3,4-dimety1pyrimido[4’,5':4,5]thieno[2,3-c]pyridazin—S-
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yl)amino]metyl]phenyl]propan-2-ol;

N-(2-(4-metoxyphenyl)xyclopropyl)-3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-c]pyridazin- 8-amin;

N-(3-flo-4-metoxybenzyl)-3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-
c]pyridazin-8-amin;

N-(4-(2-flopyridin-3-yl)benzyl)-3 ,A-dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-amin;

1-(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)-3-metyl-
azetidin-3-ol;

N-[1-(2,3-diflophenyl)pyrolidin-3-y1]-3 ,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin- 8-amin;

N-[1-(3-clo-5-xyclopropyl-2-pyridyl)azetidin-3 -yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

N-[1-(6-xyclopropyl-2-metyl-3-pyridyl)azetidin-3 -yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

N-[1-(5-flopyrimidin-2-yl)azetidin-3-y1]-3 ,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

N-[1-(2,5-diclo-4-pyridyl)azetidin-3-yl]-3 ,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c] pyridazin-8-amin;

N-[1-(5-xyclopropylpyrazin-2-yl)azetidin-3 -yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

tert-butyl 3-[(3,4-dimetylpyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-
yl)amino]azetidin-1-carboxylat;

N-(azetidin-3-yl)-3,4-dimetyl-pyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-
amin;

N-[1-(5-isopropoxypyrimidin-2-yl)azetidin-3 -yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

N—[[6-(diﬂometoxy)—3-pyridyl]metyl]-3,4-dimety1—

-38-



36901

pyrimido[4',5":4,5]thieno[2,3-c]pyridazin- 8-amin;

N-[[4-(xyclopropylmetoxy)-3-flo-phenyl|metyl]-3 ,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-amin;

3,4-dimetyl-N-[[4-(pentaflo-16-
sulfanyl)phenyl]metyl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

3,4-dimetyl-N- [(4-metylsulfonylphenyl)metyl]pyrimido[4',5":4,5 ]Jthieno[2,3-
c]pyridazin-8-amin;

N-[(3,4-dimetoxyphenyl)metyl]-3 ,4-dimetyl-pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-amin;

1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)azetidin-3-
amin;

N-[1-(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-yl)azetidin-3-
yllaxetamit;

N-[1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)azetidin-3-
yl]pyridin-4-carboxamit;

1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)-3-metyl-
azetidin-3-amin;

(3R)-1-(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-yl)pyrolidin-
3-amin;

2-[4-[1-[(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-
yl)amino]etyl]phenyl]propan-2-ol;

1-[4-[1-[(3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-
yl)amino]etyl]phenyl]xyclobutanol;

1-[3-[[(3,4-dimetylpyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-
yl)amino]metyl] phenyl]xyclobutanol;

3-xyclopropyl-1-(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-
yl)azetidin-3-ol;

1-(3,4-dimetylpyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-yl)azetidin-3-
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carboxamit;

8-(2,6-diazaspiro[3.3]heptan-2-yl)-3,4-dimetyl-pyrimido[4',5' :4,5]thieno[2,3-
c]pyridazin;

2-[5-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-2-pyridyl]propan-2-ol;

2-[4-[[(3,4-dimetylpyrimido[4,5]thieno[1,2-c] pyridazin-8-yl)amino]metyl]-
3-flo-phenyl]propan-2-ol;

3,4-dimetyl-N-[[4-
(morpholinometyl)phenyl]metyl]pyrimido[4',5":4,5 Jthieno[2,3-c]pyridazin-8-amin;

3 4-dimetyl-N-[[4-(2-pyridyl)phenyl]metyl]pyrimido[4',5":4, 5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N-[[4-(2-pyridyloxy)phenyl|metyl]pyrimido[4',5 ":.4,5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N-[[4-(4-metylpiperazin-1-
yl)phenyl]metyl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

2-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-2-flo-phenyl]propan-2-ol;

2-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-1,1,1 -triflo-propan-2-ol;

1-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]xyclobutanol;

2-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3-c] pyridazin-8-
yl)amino]metyl]-3-flo-phenyl]butan-2-ol;

2-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]butan-2-ol;

2-[1-[[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]metyl]pyrolidin—Z-yl]propan—2-ol;

3,4-dimetyl-N—[(4-piperazin—1-ylphenyl)metyl]pyrimido [4',5":4,5]thieno[2,3-
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c]pyridazin-8-amin;
N-[2-(3,4-diflophenyl)xyclopropyl]-3,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-amin;
N-[[4-[4-(2-metoxyetyl)piperazin-1-yl]phenyl]metyl]-3 ,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-amin;
N-[(2,6-diflo-4-metoxy-phenyl)metyl]-3,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-amin;
[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-pyrolidin-1-yl-metanon;
[4-[[(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-morpholino-metanon;
[4-[[(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-(2-oxa-6-azaspiro[3.3 Jheptan-6-yl)metanon;
[4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-(1-piperidyl)metanon;
3-azabixyclo[3.1.0]hexan-3-yl-[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]metanon;
[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-[3 -(metoxymetyl)azetidin-1-yl]metanon;
[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-[(3S)-3 -flopyrolidin-1-ylJmetanon;
[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
ylamino]metyl]phenyl]-[(3R)-3 -flopyrolidin-1-yljmetanon;
(4,4-diflo-1-piperidyl)-[4-[[(3 ,4-dimetylpyrimido[4',5":4,5]thieno[2,3-
¢]pyridazin-8-yl)amino]metyl]phenylJmetanon;
azetidin-1-yl1-[4-[[(3,4-dimetylpyrimido[4',5"4, 5]thieno[2,3-c]pyridazin-8-

yl)amino]metyl]phenyl]metanon;
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N-xyclopropyl-4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-N-metyl-benzamit;

N-xyclopropyl-4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]benzamit;

(3,3-diflopyrolidin-1-yl)-[4-[[(3,4-dimetylpyrimido[4',5":4,5 ]Jthieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]metanon;

N-[(4-metoxyphenyl)metyl]-3,4-dimetyl-pyrimido[4',5":4 ,5]thieno[2,3-
c]pyridazin-8-amin;

N-[(3,5-diflo-4-metoxy-phenyl)metyl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin-8-amin;

2-[4- [[(3V,4-dimety1pyrimido [4',5":4,5]thieno[2,3-c]pyridazin-8-yl)-metyl-
amino]metyl]phenyl]propan-2-ol;

2-[1-[[(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3-c] pyridazin-8-
yl)amino]metyl]-3-bixyclo[1.1.1 ]pentanyl]propan-2-ol;

N-(3-flo-1-bixyclo[ 1.1.1]pentanyl)-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

metyl 1-[[(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]bixyclo[1.1. 1]pentan-3-carboxylat;

2-((1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3-¢] pyridazin-8-yl)azetidin-3-
yl)amino)nicotinonitril;

2-[2-(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)isoindolin-5-
yl]propan-2-ol;

1-xyclopropyl-1-[4-[[(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-
8-yl)amino]metyl]phenyl]etanol;

3-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]pentan-3-ol;

4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-

N-metyl-benzamit;

-42-



36901

3,4-dimetyl-N-[[6-(triflometyl)-3-
pyridyllmetyl]pyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-amin;

N-[(4,6-dimetyl-3-pyridyl)metyl]-3 ,4-dimetyl-pyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-amin;

N-[(5,6-dimetyl-3-pyridyl)metyl]-3 ,A-dimetyl-pyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-amin;

4-[[(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
N-(1-metylxyclopropyl)benzamit;

N-xyclobutyl-4-[[(3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]benzamit;

4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)amino|metyl]-
N-(3-floxyclobutyl)benzamit;

N-(3,3-difloxyclobutyl)-4-[[(3 .4-dimetylpyrimido[4',5'":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]benzamit;

N-xyclopentyl-4-[[(3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]benzamit;

4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
N-(2-oxaspiro[3.3]heptan-6-yl)benzamit;

4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
N-isopropyl-benzamit;

(3,3-difloazetidin-1-yl)-[4-[[(3 ,4-dimetylpyrimido[4',5':4,5]thieno[2,3-
¢]pyridazin-8-yl)amino]metyl]phenyljmetanon;

4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
N-[(1R)-2,2,2-triflo-1-metyl-etyl]benzamit;

4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
N-(3-hydroxy-1,2,2-trimetyl-propyl)benzamit;

N-xyclohexyl-4-[[(3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-

yl)amino]metyl]benzamit;
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N-(4,4-dimetylxyclohexyl)-4-[[(3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]benzamit;
N-[1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3-c]pyridazin- 8-yl)azetidin-3-
yl]-2,3-diflo-pyridin-4-amin;
N-[2-(3,5-diclo-2-pyridyl)-2-azaspiro[3.3]heptan-6-yl]-3 ,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-amin;
N-[2-(3-clo-5-flo-2-pyridyl)-2-azaspiro[3.3 Jheptan-6-yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin- 8-amin;
N-[2-(5-clo-3-flo-2-pyridyl)-2-azaspiro[3 3]heptan-6-yl]-3,4-dimetyl-
pyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-amin;
3 4-dimetyl-N-[2-(5-metylpyrimidin-2-yl)-2-azaspiro[3 .3]heptan-6-
yl]pyrimido[4',5'":4,5]thieno[2,3-c] pyridazin-8-amin;
3,4-dimetyl-N-[2-[(2-metylpyrimidin-5 -yl)metyl]-2-azaspiro[3.3]heptan-6-
yl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;
3,4-dimetyl-N-[2-[[2-(triflometyl)pyrimidin-5 -yl]metyl]-2-
azaspiro[3.3]heptan-6-yl]pyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-amin;
1-[6-[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin— 8-yl)amino]-2-
azaspiro [3».3]heptan-2-yl]-3 ,3,3-triflo-propan-1-on;
[6-[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)amino]-2-
azaspiro[3.3]heptan-2-yl] -tetrahydropyran-4-yl-metanon;
1-[6-[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]-2-
azaspiro[3.3]heptan-2-yl]hexan-1-on; |
2-[1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)pyrolidin-3-
yl]propan-2-ol;
[6-[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]-2-
azaspiro[3.3]heptan-2-yl]-[4-(triflometyl)phenyl]metanon;
1-(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)-N-[4-
(triflometyl)phenyl]pyrolidin-3-carboxamit;
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1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3-c]pyridazin- 8-yl)-N-(2-
pyridyl)pyrolidin-3-carboxamit;

2-[5-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3-c] pyridazin-8-
yl)amino]metyl]-2-flo-phenyl]propan-2-ol;

N-xyclopropyl-5-[[(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]-2-flo-benzamit;

N-xyclobutyl-5-[[(3,4-dimetylpyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-
yl)amino]metyl]-2-flo-benzamit;

N-xyclopentyl-5-[[(3,4-dimetylpyrimido[4',5":4,5 Jthieno[2,3-c]pyridazin-8-
yl)amino]metyl]-2-flo-benzamit;

5-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3-c] pyridazin-8-yl)amino]metyl]-
2-flo-N-isopropyl-benzamit;

5-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
2-flo-N-isobutyl-benzamit;

N-(2,2-dimetylxyclopropyl)-5-[[(3 ,4-dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin- 8-yl)amino]metyl]-2-flo-benzamit;

5-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
2-flo-N-[(1R)-2,2,2-triflo-1-metyl-etyl[benzamit;

5-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
2-flo-N-(3-floxyclobutyl)benzamit;

N-(3,3-difloxyclobutyl)-5-[[(3 ,4-dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl] -2-flo-benzamit;

5-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
2-flo-N-(3-hydroxy-1,2,2-trimetyl-propyl)benzamit;

5-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]metyl]-
2-flo-N-(2-metoxyetyl)benzamit;

5-[[(3,4-dimetylpyrimido [4',5':4,5]thieno[2,3-c]pyridazin—8-y1)amino]metyl]-
2-flo-N-metyl-benzamit;
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2-[2-clo-4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;

2-[3-clo-4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;

3 4-dimetyl-N-[[4-(2-thienyl)phenyl]metyl]pyrimido[4',5 ":4,5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N-[[4-(1H-pyrol-2-
yl)phenyl]metyl]pyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-amin;

3,4-dimetyl-N-[[4-(1-metylpyrazol-3-
yl)phenyl]metyl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;

3,4-dimetyl-N-[[4-(2-metylpyrazol-3-
yl)phenyl]metyl]pyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-amin;

4-[3-(metoxymetyl)azetidin-1 -y1]-7,9-dimetyl-pyrido[3',2":4,5]thieno[3 ,2-
d]pyrimidin;

6-(7,9-dimetylpyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-yl)-2-oxa-6-
azaspiro[3.3]heptan;

4-(3-azabixyclo[3.1.0]hexan-3-yl)-7 ,9-dimetyl-pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin;

4-(azetidin-1-yl)-7,9-dimetyl-pyrido[3',2":4, 5]thieno[3,2-d]pyrimidin;

4-(3,3-difloazetidin-1 -yl)-7,9-dimetyl-pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin;

7,9-dimetyl-4-pyrolidin-1-yl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin;

N-xyclobutyl-7,9-dimetyl-pyrido[3',2"4, 5]thieno[3,2-d]pyrimidin-4-amin;

7,9-dimetyl-4-[3-(4-pyridyl)azetidin-1 -yl]pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin;

N-[2-(4-metoxyphenyl)xyclopropyl]-7 ,9-dimetyl-pyrido[3',2":4,5]thieno[3,2-

d]pyrimidin-4-amin;
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N-[[6-(diflometoxy)-3-pyridyl]metyl]-7,9-dimetyl-
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4-amin;
7,9-dimetyl-N-[(4-metylsulfonylphenyl)metyl]pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin-4-amin;
7,9-dimetyl-N-[(2-metylpyrimidin-5-yl)metyl]pyrido[3',2":4,5 Jthieno[3,2-
d]pyrimidin-4-amin;
2-[4-[[(7,9-dimetylpyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4-
yl)amino]metyl]phenyl]propan-2-ol;
7,9-dimetyl-N-[1-[5-(triflometyl)pyrimidin-2-yl]azetidin-3-
yl]pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4-amin;
1-[4-[3-[(7,9-dimetylpyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-
yl)amino]azetidin-1-yl] -2-pyridyl]xyclobutanol;
3-clo-4-metyl-8-pyrolidin-1-yl-pyrimido[4',5':4,5]thieno[2,3 -c]pyridazin;
3-clo-N-xyclobutyl-4-metyl-pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
amin;
3-clo-N-[[6-(diflometoxy)-3-pyridyl]metyl]-4-metyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin-8-amin;
3-clo-N-[(3-flo-4-metoxy-phenyl)metyl]-4-metyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin-8-amin;
2-[4-[[(3-clo-4-metyl-pyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;
3-clo-4-metyl-N-[1-[5 ~(triflometyl)pyrimidin-2-yl]azetidin-3-
yl]pyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-amin;
8-clo-9-metyl-4-pyrolidin-1-yl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin;
8-clo-4-(3,3-diflopyrolidin-1-y1)-9-metyl-pyrido[3',2":4,5 ]Jthieno[3,2-
d]pyrimidin;
1-(8-clo-9-metyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-yl)azetidin-3-

carbonitril;
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8-clo-4-[3-(metoxymetyl)azetidin-1-yl]-9-metyl-pyrido[3',2":4,5 ]Jthieno(3,2-
d]pyrimidin;

4-(3-azabixyclo[3.1 .0Jhexan-3-yl)-8-clo-9-metyl-pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin;

8-clo-4-(3-flopyrolidin-1-y1)-9-metyl-pyrido[3',2":4,5]thieno[3 ,2-
d]pyrimidin;

4-(azetidin-1-yl)-8-clo-9-metyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin;

6-(8-clo-9-metyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-yl)-2-oxa-6-
azaspiro[3.3]heptan;

8-clo-4-(3,3-difloazetidin-1-yl)-9-metyl-pyrido[3',2' :4,5]thieno[3,2-
d]pyrimidin; '

8-clo-9-metyl-4-[3-(4-pyridyl)azetidin-1-yl]pyrido[3 '.2":4,5]thieno[3,2-
d]pyrimidin;

8-clo-N-[1-(5-flopyrimidin-2-yl)azetidin-3-y1]-9-metyl-
pyrido[3',2":4,5]thieno([3 ,2-d]pyrimidin-4-amin;

8-clo-9-metyl-N-(1-metylxyclopropyl)pyrido[3',2":4,5 ]Jthieno[3,2-
d]pyrimidin-4-amin;

8-clo-N-(2,2-dimetylxyclopropyl)-9-metyl-pyrido[3',2' :4,5]thieno[3,2-
d]pyrimidin-4-amin;

8-clo-N-xyclobutyl-9-metyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-amin;

4-[[(8-clo-9-mety1-pyrido[3',2‘ :4,5]thieno[3,2-d]pyrimidin-4-
yl)amino]metyl]-N,N-dimetyl-benzamit;

8-clo-N-[(3,5-dimetoxyphenyl)metyl]-9-metyl-pyrido[3',2" :4,5]thieno[3,2-
d]pyrimidin-4-amin;

8-clo-N-[1-(2,5 -diclo-4-pyridyl)azetidin-3-yl]-9-metyl-
pyrido[3',2":4,5 Jthieno[3,2-d]pyrimidin-4-amin;

8-clo-9-metyl-N-[[4-
(morpholinometyl)phenylJmetyl]pyrido[3',2"4, 5]thieno[3,2-d]pyrimidin-4-amin;
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8-clo-N-[(2,2-dimetyl-3H-benzofuran-5-yl)metyl]-9-metyl-
pyrido[3',2':4,5]thieno[3,2-d]pyrimidin-4-amin;

8-clo-N-(1,3-dihydroisobenzofuran-5-ylmetyl)-9-metyl-
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4-amin;

8-clo-N-(6,7-dihydro-5H—xyclopenta[b]pyridin-3-ylmetyl)-9-mety1-
pyrido[3',2':4,5]thieno[3,2-d]pyrimidin—4-amin;

8-clo-N-[2-(4-metoxyphenyl)xyclopropyl]-9-metyl-
pyrido[3’,2':4,5]thien0[3,2-d]pyrimidin-4-amin;

8-clo-9-metyl-N-[(4-metylsulfonylphenyl)metyl]pyrido[3',2':4,5]thieno[3,2-
d]pyrimidin-4-amin;

8-clo-9-mety1-N—[(2-metylpyrimidin-5-yl)metyl]pyrid0[3',2‘:4,5]thien0[3,2-
d]pyrimidin-4-amin;

1-[4-[3-[(8-clo-7,9-dimetyl-pyrido[3',2' :4,5]thieno[3,2-d]pyrimidin-4-
yl)amino]azetidin-1-yl]-2-pyridy1]xyclobutanol;

2-[4-[[(8-010-7,9-dimetyl-pyrido[3',2’:4,5]thieno[3,2-d]pyrimidin—4-
yl)amino]metyl]phenyl]propan-2-ol;

8-clo-7 ,9-dimetyl-N—[1-[5-(triﬂometyl)pyrimidin—2-y1] azetidin-3-
yl]pyrid0[3’,2':4,5]fur0[3,2-d]pyrimidin-4-amin;

8-010-7,9-dimety1-4-pyrolidin-1-yl-pyrido[3',2':4,5]furo[3 ,2-d]pyrimidin;

8—clo-N—xyclobutyl-7,9-dimety1—pyrido[3',2‘:4,5]fur0[3,2-d]pyrimidin-4-
amin;

8-clo-N—(3,3-diﬂoxyclobutyl)-7,9-dimetyl-pyrido[3',2':4,5]fur0[3,2-
d]pyrimidin-4-amin;

8-clo-N-xyclopropyl-7 ,9-dimetyl-pyrido[3‘,2’:4,5]fur0[3,2—d]pyrimidin-4-
amin;

8-clo-N—xyclopenty1-7,9-dimety1-pyrido[3',2':4,5]ﬁJro[3,2-d]pyrimidin—4-
amin;

8-clo-N-[2-(3,4-diflophenyl)xyclopropyl]-7 ,9-dimetyl-
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pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-N-[(4-
metylsulfonylphenyl)metyl]pyrido[3',2":4,5]furo[3 ,2-d]pyrimidin-4-amin;

8-clo-N-(xyclobutylmetyl)-7,9-dimetyl-pyrido[3',2' :4,5]furo[3,2-d|pyrimidin-
4-amin;

8-clo-N-(3-metoxypropyl)-7,9-dimetyl-pyrido[3',2":4,5] furo[3,2-d]pyrimidin-
4-amin;

2-[4-[[(8-clo-7,9-dimetyl-pyrido[3',2' :4,5]furo[3,2-d]pyrimidin-4-
yl)amino]metyl]phenyl]propan-2-ol;

8-clo-7,9-dimetyl—N—[(2-metylpyrimidin-5-y1)mety1]pyrido[3 ',2":4,5]furo[3,2-
d]pyrimidin-4-amin;

8-clo-N-[(3-flo-4-metoxy-phenyl)metyl] -7,9-dimetyl-
pyrido[3',2":4,5]furo[3 ,2-d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-4-pyrolidin-1-yl-pyrido[3',2' :4,5]thieno[3,2-d]pyrimidin;

8-clo-4-(3,3-diflopyrolidin-1 -yl)-7,9-dimetyl-pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin;

1-(8-clo-7,9-dimetyl-pyrido[3',2' :4,5]thieno[3,2-d]pyrimidin-4-yl)azetidin-3-
carbonitril;

4-(3-azabixyclo[3.1.0]hexan-3 -yl)-8-clo-7,9-dimetyl-
pyrido[3',2' :4,5]thieno[3,2-d]pyrimidin;

8-clo-4-(3-flopyrolidin-1-yl)-7 ,9-dimetyl-pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin;

4-(azetidin-1 -y1)-8-clo-7,9-dimetyl-pyrido[3',2":4, 5]thieno[3,2-d]pyrimidin;

6-(8-clo-7,9-dimetyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-yl)-2-oxa-6-
azaspiro[3.3]heptan;

8-clo-4-(3,3-difloazetidin-1 -y1)-7,9-dimetyl-pyrido[3',2' :4,5]thieno[3,2-
d]pyrimidin;
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8-clo-7,9-dimetyl-4-[3-(4-pyridyl)azetidin- 1-yl]pyrido[3',2":4,5 Jthieno[3,2-
d]pyrimidin;

8-clo-N-[1-(5-flopyrimidin-2-yl)azetidin-3-y1]-7 ,9-dimetyl-
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-N-(1-metylxyclopropyl)pyrido[3',2' :4,5]thieno[3,2-
d]pyrimidin-4-amin;

8-clo-N-(2,2-dimetylxyclopropyl)-7,9-dimetyl-pyrido[3',2' :4,5]thieno[3,2-
d]pyrimidin-4-amin;

8-clo-N-xyclobutyl-7,9-dimetyl-pyrido[3',2":4,5 Jthieno[3,2-d]pyrimidin-4-
amin;

8-clo-N-[(3,4-dimetoxyphenyl)metyl]-7,9-dimetyl-
pyrido[3',2":4,5]thienol[3 ,2-d]pyrimidin-4-amin;

8-clo-N-[(4-imidazol-1-ylphenyl)metyl]-7 ,9-dimetyl-
pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-N-[[4-
(morpholinometyl)phenyl]metyl]pyrido[3',2' :4,5]thieno[3,2-d]pyrimidin-4-amin;

8-clo-N- [(2,2—dimety1-3H-benzofuran-5-y1)metyl] -7,9-dimetyl-
pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-N-[(2-metylpyrimidin-5-
ylmetyl]pyrido[3',2":4,5]thieno[3 ,2-d|pyrimidin-4-amin;

8-clo-7,9-dimetyl-N-[1- [5-(triflometyl)pyrimidin-2-yl] azetidin-3-
yl]pyrido[3',2':4,5]thieno[3 ,2-d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-N-(tetrahydrofuran-3 -ylmetyl)pyrido[3',2":4,5]thieno[3,2-
d]pyrimidin-4-amin;

8-clo-N-(3,3 -difloxyclobutyl)-7,9-dimetyl-pyrido[3',2" :4,5]thieno[3,2-
d]pyrimidin-4-amin;

8-clo-N-xyclopropyl-7,9-dimetyl-pyrido[3',2' :4,5]thieno[3,2-d]pyrimidin-4-

amin;
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1-[4-[[(8-clo-7,9-dimetyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-
yl)amino]metyl]phenyl]xyclobutanol;

1-[3-[[(8-clo-7,9-dimetyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-
yl)amino]metyl]phenyl]xyclobutanol;

2-[4-[[(8-clo-7,9-dimetyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-
yl)amino]metyl]-2-flo-phenyl]propan-2-ol;

2-[4-[[(8-clo-7,9-dimetyl-pyrido[3',2":4,5]thieno[3 ,2-d]pyrimidin-4-
yl)amino]metyl]-3-flo-phenyl]propan-2-ol;

2-[4-[[(3-metoxy-4-metyl-pyrimido[4',5':4,5]thieno|[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;

3-metoxy-4-metyl-8-pyrolidin-1-yl-pyrimido[4',5' :4,5]thieno[2,3-
c]pyridazin;

3-metoxy-4-metyl-N-[1-[5 ~(triflometyl)pyrimidin-2-yl]azetidin-3-
yl]pyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-amin;

8-clo-N-(2,2-dimetylxyclopropyl)-7,9-dimetyl-pyrido[3 ',2":4,5]furo[3,2-
d]pyrimidin-4-amin;

8-clo-N-(2-etylxyclopropyl)-7,9-dimetyl-pyrido[3',2"4, 5]furol3,2-
d]pyrimidin-4-amin;

8-clo-7,9-dimetyl-N-propyl-pyrido[3',2":4,5]furo[3 ,2-d]pyrimidin-4-amin;

8-clo-N-isobutyl-7,9-dimetyl-pyrido[3',2":4,5]furo[3 ,2-d]pyrimidin-4-amin;

8-clo-N-etyl-7,9-dimetyl-pyrido[3',2":4,5]furo[3 ,2-d]pyrimidin-4-amin;

2-[3-[[(8-clo-7,9-dimetyl-pyrido[3',2":4,5]furo[3 ,2-d]pyrimidin-4-
yl)amino]metyl]phenyl]propan-2-ol;

N-[1-(5-flopyrimidin-2-yl)azetidin-3-yl] -7,9-dimetyl-
pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4-amin;

N-[1-(2,5-diclo-4-pyridyl)azetidin-3 -y1]-7,9-dimetyl-
pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4-amin;
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7,9-dimetyl-N-[1-[5-(triflometyl)pyrazin-2-yl]azetidin-3-
ylpyrido[3',2":4,5]furo[3,2-d]pyrimidin-4-amin;

7,9-dimetyl-N—[(4-metylsulfonylphenyl)metyl]pyrido[3',2‘:4,5]furo[3,2-
d]pyrimidin-4-amin;
N-xyclobuty1-7,9-dimetyl-pyrido[3',2':4,5]fur0[3,2-d]pyrimidin—4-amin;
N-[2-(3,4-diflophenyl)xyclopropyl]-7 ,9-dimetyl-pyrido[3',2':4,5]furo[3,2-
d]pyrimidin-4-amin;
N—xyclopropyl-7,9-dimetyl-pyrido[3',2':4,5]furo[3,2-d]pyrimidin-4-amin;
7,9-dimetyl-4-(2-oxa-6-azaspiro|[3 3]heptan-6-yl)pyrido[3',2":4,5]furo[3,2-
d]pyrimidin;
1-[4-[[(3,4-dimetylpyrimido[4',5':4,5]furo[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]xyclobutanol;
2-[4-[[(3,4-dimety1pyrimido[4‘,5':4,5]ﬁ1r0[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;
1-[3-[[(3,4-dimetylpyrimido[4’,5‘:4,5]fur0[2,3-c]pyridazin—8-
yl)amino]metyl]phenyl]xyclobutanol;
2-[3-[[(3,4-dimetylpyrimid0[4',5':4,5]furo[2,3-c]pyridazin—8-
yl)amino]mety!]phenyl]propan-2-ol;
N- -Xyclopropyl-3,4-dimetyl-pyrimido[4',5':4,5]ﬁ1r0 [2,3-c]pyridazin-8-amin;
N-xyclobutyl-3,4-dimetyl-pyrimido [4',5":4,5]furo[2,3-c]pyridazin-8-amin;
N-xyclopentyl-3,4-dimetyl-pyrimido[4',5' -4,5]furo[2,3-c]pyridazin-8-amin;
3,4-dimetyl-N-(2-oxaspiro|[3 3]heptan-6-yl)pyrimido[4',5":4,5]furo[2,3-
c]pyridazin-8-amin;
N—(3,3-diﬂoxyclobutyl)-3,4-dimetyl-pyrimido[4',5':4,5]furo[2,3-c]pyridazin-
8-amin;

3,4-dimetyl-8-(2-oxa-6-azaspiro|[3 3]heptan-6-yl)pyrimido[4',5":4,5]furo[2,3-

c]pyridazin;
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2-[5-[[(3,4-dimety1pyrimido[4’,5':4,5]furo[2,3-c]pyridazin—8-
yl)amino]metyl]-2-pyridyl]propan-2-ol;
N—[(4-metoxyphenyl)metyl]-3,4-dimety1—pyrimido [4',5":4,5]furo[2,3-
c]pyridazin-8-amin;
N—[(2,6-diﬂo-4-metoxy-phenyl)metyl]-3,4-dimetyl-
pyrimido[4',5':4,5]furo[2,3-c]pyridazin-S-amin;
N—[(3,5-diﬂo-4-metoxy-phenyl)metyl]-3,4-dimety1-
pyrimido[4',5":4,5]furo [2,3-c]pyridazin-8-amin;
2-[4-[[(3,4-dimety1pyrimid0[4',5':4,5]fur0[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]-1,1, 1-triflo-propan-2-ol;
N—[1-(3,4-diﬂopheny1)azetidin-3-yl]-3,4-dimetyl-pyrimid0[4',5':4,5]furo[2,3-
c]pyridazin-8-amin;
2-clo-N-xyclopropyl-4-[[(3,4-dimetylpyrimido [4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]benzamit;
N-[1-(3,5-diclo-2-pyridyl)azetidin—3-yl]-3,4-dimety1—
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin—8-amin;
N-[l-(5-clo-3-ﬂo-2-pyridyl)azetidin-3-yl]-3,4-dimetyl—
pyrimido[4’,5':4,5]thieno[2,3-c]pyridazin—8-amin;
2-clo-N-xyclobuty1—4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-
cIpyridazin-8-yl)amino]metyl|benzamit;
2-c10-N-xyclopentyl-4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-
c|pyridazin-8-yl)amino]metyl]benzamit;
2-clo-4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin-S-
yl)amino]metyl] -N-isopropyl-benzamit;
2-clo-N-(2,2-dimetylxyclopropyl)-4-[[(3,4-
dimetylpyrimido [4',5':4,5]thieno[2,3-c]pyridazin-8-yl)amino]metyl]benzamit;
2-010-4-[[(3,4-dimetylpyrimido[4‘,5':4,5]thieno[2,3-c]pyridazin—S-
yl)amino]metyl]-N—[(1R)-2,2,2-triﬂ0—l-metyl-etyl]benzamit;
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2-clo-4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-N-(3-floxyclobutyl)benzamit;

2-clo-N-(3,3-difloxyclobutyl)-4-[[(3 ,4-dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl[benzamit;

2-clo-4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-N-[1-[1 -(hydroxymetyl)xyclopropyl]etyl]benzamit;

2-clo-4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-N -(2-metoxyetyl)benzamit;

2-clo-4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-N-metyl-benzamit;

3,4-dimetyl-N- [(4-thiazol-2-ylphenyl)metyl]pyrimido[4',5":4, 5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N-[(3 -pyrimidin-2-ylphenyl)metyl]pyrimido[4', 5':4,5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N-[(3-pyrazol-1 -ylphenyl)metyl]pyrimido[4',5":4,5]thieno [2,3-
c]pyridazin-8-amin;

8-[(35)-3-[(2-clo-4-pyridyl)oxy]pyrolidin-1 -yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;

3 4-dimetyl-8-[(3S)-3-[(2-metyl-4-pyridyl) oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin;

3,4-dimetyl-8-[(35)-3 -[[2-(triflometyl)-4-pyridylJoxy]pyrolidin- 1-
yl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin;

3 4-dimetyl-8-[(3S)-3-(3-pyridyloxy)pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin;

5-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)(metyl)amino]metyl]-2-flo-N -metyl-benzamit;

2-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-
yl)amino|metyl] -2-metyl-phenyl]propan-2-ol;
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2-[4-[[(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-3-metyl-phenyl]propan-2-ol;
8-[(3R)-3-[(2-clo-4-pyridyl)oxy]pyrolidin-1-y1]-3 ,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;
3,4-dimetyl-8-[(3R)-3-[[2-(triflometyl)-4-pyridyl] oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;
3 4-dimetyl-8-[(3R)-3-[(2-metyl-4-pyridyl)oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin;
3-[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)amino]-1-(4-
flophenyl)xyclobutanol;
3,4-dimetyl-8-[(3R)-3-(3-pyridyloxy)pyrolidin-1-
yl]pyrimido[4',5'":4,5]thieno[2,3-c] pyridazin;
3,4-dimetyl-N-[[4-(1-metylpyrol-2-
yl)phenyl]metyl]pyrimido[4',5'":4,5]thieno [2,3-c]pyridazin-8-amin;
N-[[4-(2,4-dimetylpyrazol-3-yl)phenyl] metyl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;
N-[[4-(2-etylpyrazol-3-yl)phenyl]metyl]-3 ,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;
N-[[2-flo-4-(2-metylpyrazol-3-yl)phenyl]metyl]-3 ,A4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-amin;
3,4-dimetyl-N-[(4-pyrazol-1 -ylphenyl)metyl]pyrimido[4',5":4,5 Jthieno[2,3-
c]pyridazin-8-amin;
8-[4-[(2-clo-4-pyridyl)oxy]-1-piperidyl]-3 ,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin;
8-[3-[(2-clo-4-pyridyl)oxymetyl]pyrolidin-1 -yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;
8-[3-[(2-clo-4-pyridyl)oxymetyl]azetidin-1 -yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3 -c]pyridazin;
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8-[3-[(2-clo-4-pyridyl)oxy]azetidin-1-yl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;

3,4-dimetyl-8-(3-pyrazin-2-yloxyazetidin-1-yl)pyrimido[4',5":4,5 ]Jthieno[2,3-
c]pyridazin;

8-[3-[(4,6-dimetyl-3-pyridyl)oxy]azetidin-1-y1]-3 ,4-dimetyl-
pyrimido[4',5"4,5]thieno[2,3-c]pyridazin;

1,1,1,3,3 ,3-hexadoteri-2-[4-[[(3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]propan-2-ol;

2-[(3R)-1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)pyrolidin-3-yl]propan-2-ol;

2-[(38)-1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)pyrolidin-3-yl]propan-2-ol;

5-[1-(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-yl)azetidin-3-
ylJoxypyridin-2-carbonitril;

3 4-dimetyl-8-[3-(3-pyridyloxy)azetidin-1-yl]pyrimido [4',5':4,5]thieno[2,3-
c]pyridazin;

3,4-dimetyl-8-[3-(1-metylpyrazol-4-yl)oxyazetidin-1-
yl]pyrimido[4',5":4,5 Jthieno[2,3-c]pyridazin;

3,4-dimetyl-8-[(3S,4R)-3 -metyl-4-[(2-metyl-4-pyridyl)oxy]pyrolidin-1-
yl]pyrimido[4',5":4, 5]thieno[2,3-c]pyridazin;

3,4-dimetyl-8-[(3S)-3-(2-pyridyloxy)pyrolidin-1-
yl]pyrimido[4',5"4,5]thieno[2,3-c]pyridazin;

3,4-dimetyl-8-[(3S)-3-[[5-(triflometyl)-2-pyridyl] oxy]pyrolidin-1-
yl]pyrimido[4',5"4,5]thieno[2,3-c]pyridazin;

3,4-dimetyl-8-[(3S)-3-pyrazin-2-yloxypyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;

3,4-dimetyl-8-[(3S)-3-[[6-(triflometyl)-3-pyridyl] oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;

-57-



36901

4-[(3S)-1-(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-
yl)pyrolidin-3-ylJoxybenzonitril;
3,4-dimetyl-8-[(3S)-3-[(6-metyl-3-pyridyl)oxy]pyrolidin-1-
yl]pyrimido[4',5'":4,5]thieno[2,3-c]pyridazin;
3,4-dimetyl-8-[(2R,4S)-2-metyl-4-[(2-metyl-4-pyridyl)oxy] pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;
3,4-dimetyl-8-[3-(4-pyridyloxy)-3-(triflometyl)pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-c]pyridazin;
N-[[4-(1-metoxy-1-metyl-etyl)phenyl]metyl]-3,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-amin;
2-[4-[[(3,4-dimetylpyrimido[4',5'":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]-3-flo-phenyl]-2-metyl-propan-1 -ol;
2-[4-[didoteri-[(3,4-dimetylpyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;
3,4-dimetyl-N-[[4-[1-metyl-1-
(tridoterimetoxy)etyl]phenyl]metyl]pyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-
amin;
N-[[4-(1-amino-1-metyl-etyl)phenyl]metyl]-3 ,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin-8-amin;
N-[(1,1-dimetyl-3H-isobenzofuran-5-yl)metyl]-3 ,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-c]pyridazin- 8-amin;
2-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]propan-1,2-diol;
3,4-dimetyl-N-[[4-(oxetan-3-yl)phenyl]metyl]pyrimido[4', 5':4,5]thieno[2,3-
c]pyridazin-8-amin;
2-[4-[[(3,4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]-2-metyl-propan-1-ol;

[8-[[4-(2-hydroxypropan—2-yl)benzyl]amino]-4-mety1—
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pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-3-yl]metyl axetat; va

2-[4-[[[3-(hydroxymetyl)-4-mety1-pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-
8-ylJamino]metyl]phenyl]propan-2-ol,

hodc mudi dugc dung cta ching.

Tén hop chit dugc gan bang cach str dung thuat todn goi tén Struct=Name la

mdt phan cia CHEMDRAW® ULTRA v. 12.0.

Hop chit co thé tdn tai & dang chét ddng phan 14p thé trong d6 c6 tAm bét dbi
hoic khong dbi xtng. Chét ddng phan 1ap thé 12 "R" hodc "S" thy thudc vao cAu hinh
ctia phan tir thé xung quanh nguyén tir cacbon bat d6i. Thuat ngir "R" va "S" dung
trong ban mo td nay 1a cac ciu hinh nhu dugc x4c dinh trong IUPAC 1974
Recommendations for Section E, Fundamental Stereochemistry, in Pure Appl.
Chem., 1976, 45: 13-30. Séng ché bao ham nhiéu chat dong phan lap thé khac nhau
va hdn hop cla chung va chiing dugc bao gdm mot cach cu thé trong pham vi cia
sang ché. Chét ddng phén 1ap thé bao gdbm chit dong phan d6i anh va chéit ddng phan
khong dbi quang, va hdn hop cla chét déng phan d6i anh hogc cht ddng phan khong
d6i quang. Chét ddng phan 1ap thé cu thé ciia hop chét c6 thé dugc didu ché bang
cach tbng hop tir cac nguyén ligu ban dau co trén thi truong ma chira tAm bét d6i hoic
khong dbi xtng hogc bang cach didu ché hdn hop triét quang theo phuong phap phén
gidi da biét ro dbi v6i ngudi c6 hidu biét trung binh trong linh vue. Cac phuong phap
phan giai nay dugc I4y vi du bang céch (1) gin hon hop chit ddng phan dbi anh v6i
chét phu trg bt dbi, tach hdn hgp thu duge cia chét ddng phan khong d6i quang bang
cach tai két tinh hogc séc ky va sy thodt ra tiry y cua san pham tinh khiét quang hoc
tir chét phu trg nhu dugc mo ta trong Furniss, Hannaford, Smith, and Tatchell,
"Vogel's Textbook of Practical Organic Chemistry", 5th edition (1989), Longman
Scientific & Technical, Essex CM20 2JE, England, hoac (2) tach truc tiép hdén hop
chét ddng phan dbi anh quang hoc trén cdt sdc ky bt dbi hozc (3) phuong phép tai
két tinh phan doan.

CAn hiéu ring hop chat cb thé mang céac dang hd bién, cling nhu 1a céc chit

d6ng phan hinh hoc, va chiing cling cAu thanh phuong an cla sang ché.

Sang ché cling bao gom hop chat dugc gin nhan dong vi, ma gidong vdi cac
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hop chit duge néu trong cong thire (I), nhung thyc té 12 mot hodc nhiéu nguyén tir
duoc thay thé bang nguyén tir ¢6 nguyén tir khéi hodc sb khdi khac vé6i nguyén ti
khéi hodc sb khdi thuong duge tim thdy trong tu nhién. Vi du v& chit ddng vi thich
hop dé két hop trong hop chét theo sang ché 1a hydro, carbon, nito, oxy, phospho, luu
huynh, flo, va clo, ching han nhu, nhung khong gi6i han & 1an luot 13 2H, 3H, 1C,
14C, BN, 180, 170, 31p, 2P, 35S, 8F, va 36Cl. Sy thé bing chit ddng vi ning hon ching
han nhu doteri, tirc 12 2H, ¢ thé mang lai lgi ich tri ligu nhét dinh bét ngu&‘)n tir d6 6n
dinh chuyén hoa 16n hon, vi du nhu thoi gian ban théi in vivo tang lén hodc yéu cau
luu trir giam va, do do, ¢ thé dugc uu tién trong mot s6 trudong hop. Hop chit c6 thé
két hop chét ddng vi phét positron cho cac nghién ctru chup anh y khoa va chup xa
hinh cét 16p phét positron (positron-emitting tomography - PET) dé x4c dinh su phan
b6 ciia cac thu thé. Chéat ddng vi phat positron thich hgp ma ¢6 thé duogc két hop trong
hop chét c6 cong thire (I) 12 11C, 13N, 50, va '8F. Hop chét dugc gin nhan ddng vi c6
cong thirc (I) ¢6 thé thuong duge diéu ché bing cac k¥ thuat thong thudng da biét d6i
véinguoi co hiéu biét trung binh trong linh vuc hodc bang cac quy trinh twong tu véi
cac quy trinh duge md ta trong cac Vi du kém theo bang cach st dung chét phan ting
duoc gin nhan ddng vi thich hop thay cho chét phan tng khong dugc gén nhin dong
Vi.

Theo cac phuong an nhit dinh, trong hop chit c6 cong thuc (I), nguyén tir
hydro bét k¥ ¢6 thé 1a doteri. Theo céc phuong 4n nhét dinh, R' 12 doteri. Theo cdc
phuong 4n nhét dinh, R® 1a doteri. Theo cdc phuong 4n nhét dinh, R® 1 doteri. Theo
cic phuong 4n nhét dinh, R* 12 hydro va R® 1a -(CR*RY),-Y, trong d6 R® 1a doteri va
R¢ 13 doteri. Theo cic phuong 4n nhat dinh, R* 1a hydro va R® 1a -(CR°R)»-Y, n bang
1, va Y 1a phenyl ma dugc thé bang nhém Ci-Cs-hydroxyalkyl hodc Ci-Cqs-alkoxy-
C1-Cy-alkyl, trong do it nhét mét hydro ctia nhém C1-Cs-hydroxyalkyl hodc Ci1-Ca-
alkoxy-C1-Cs-alkyl 1a doteri.

a. Mudi dwgc dung

Hop chét duge boc 16 ¢6 thé ton tai & dang mubi duoc dung. Thuat ngi "mudi
dugc dung" dung dé chi mudi hozc ion ludng tinh cua hop chit ma tan trong nudc
hodc dau hoic ¢6 thé phén tan dugc, thich hop dé didu tri r6i loan ma khong gy doc,

gdy kich thich, va dép tmg di tng qua muc, twong xing véi ty 1€ 1gi ich/rdi ro hop 1y
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va hitu hiéu cho muc dich du kién ctia ching. Mudi nay c6 thé dugc didu ché trong
qué trinh phéan 13p va tinh ché cudi ciing ctia hop chét hoic riéng r& bang cach cho
nhém amino ctia hop chat phan tng véi axit thich hop. Vi du nhu, hop chit c6 thé
dugc hoa tan trong dung moi thich hop, ching han nhu nhung khong gi6i han ¢
metanol va nuée va dugc xir Iy bang it nhit mot duong lugng cla axit, nhu axit
clohydric. Mubi thu duge ¢6 thé két ta va duoc tach ra béng cach loc va dugc lam
kho trong ap sudt giam. Theo cach khéac, dung moi va axit du c6 thé dugc loai bo
trong ap suit giam 8 thu dwoc mudi. Mubi dai dién bao gdm axetat, adipat, alginat,
xitrat, aspartat, benzoat, benzensulfonat, bisulfat, butyrat, camphorat,
camphorsulfonat, digluconat, glyxerophosphat, hemisulfat, heptanoat, hexanoat,
format, 1seth10nat fumarat, lactat, maleat, metansulfonat, naphtylensulfonat,
nicotinat, oxalat, pamoat, pectinat, persulfat, 3-phenylpropionat, picrat, oxalat,
maleat, pivalat, propionat, sucxinat, tartrat, tricloaxetat, trifloaxetat, glutamat, para-
toluensulfonat, undecanoat, clohydric, bromhydric, sulfuric, phosphoric va dang
twong tw. Nhom amino ctia hgp chét ciing c6 thé dugc tao bac bén bang alkyl clorua,
bromua va iodua ching han nhu metyl, etyl, propyl, isopropyl, butyl, lauryl, myristyl,
stearyl va dang tuong tu.

Mubi cong bazo c6 thé duoc didu ché trong qua trinh tach va tinh ché cudi
cung cua hgp chét dugc bdc 10 bang phan tmg clia nhém carboxyl v6i bazo thich hop
chéng han nhu hydroxit, cacbonat, hodc bicacbonat cta cation kim loai chéng han
nhu lithi, natri, kali, canxi, magie, hodc nhdm, hodc amin bic mot, bac hai, hodc bac
ba hitu co. Mubi amin bac bdn ¢6 thé duge didu ché, chéng han nhu céac chét co nguén
gbc tir metylamin, dimetylamin, trimetylamin, trietylamin, dietylamin, etylamin,
tributylamin, pyridin, N,N-dimetylanilin, N-metylpiperidin, N-metylmorpholin,
dixyclohexylamin, procain, dibenzylamin, N, N-dibenzylphenetylamin, 1-ephenamin
va N,N'-dibenzyletylendiamin, etylendiamin, etanolamin, dietanolamin, piperidin,

piperazin, va dang tuong tu.

Theo mdt sb phuong an, hop chét duge boc 10 trong ban md ta nay co thé 13
mudi hydroclorua hodc mubi dihydroclorua. Theo mot s6 phuong 4n, hop chét duoc

boc 10 trong ban md ta ndy co thé 12 mudi trifloaxetat.

b. Phwong phap téng hop chung
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Hop chét c6 cong thirc (I) c6 thé dugc didu ché bing cic quy trinh tdng hop
hodc bing céc quy trinh chuyén hoa. Didu ché hop chét bang cac quy trinh chuyén
héa bao gdm céc quy trinh x&y ra trong co thé ngudi hodc dong vét (in vivo) hodc cac

quy trinh x4y ra in vitro.

Céc chit viét tit ma dugc st dung trong phan md ta cla cac So d6 dudi day la:
IPA 13 rugu isopropyl; AcOH 14 axit axetic; DCE 1a 1,2-dicloetan; DIEA 1a N,N-
diisopropyletylamin; HATU la 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridini 3-oxid hexaflophosphat; MeOH la metanol; NMP 14 N-metyl-2-pyrolidon;
va MW 14 vi séng (khi @& cap dén binh phén tmg vi séng).

Hop chéit c6 cong thire (I), cu thé 1a hop chét c6 cong thire (Ta), c6 thé duoc
tbng hop nhu thé hién trong So db 1.

Sodol
N 2 NH, N=\
R2 = lo) IPA, 105°C, R Z 0 Formamit, 2 -
\ﬁz\ +Hs\)1\ MW, 20phit | ] N 150°C, 2,5 git R\rz\ i
N7 S X\s o —
| ! I} AcOH
POCl;, 150°C,
MW, 45 phit
2 7 D\ DIEA, NMP, NN
YOS N\ 180 °C, MW, 15phut Ig\/(
Xy~ NRT
R* \N
R“ R®
Vil Vi Vv

Nhu thé hién trong So dd 1, phan tmg cta hop chét I va etyl thioglycolat IT c6
thé tao ra hop chét ITI. Phan tmg ciia hop chét IIT vé6i formamidin axetat tao ra hop
chét IV, va phan ng v6i phospho oxyclorua tao ra hop chét V. Viéc ghép ndi cia
hop chét V v6i hop chit amin thich hop VI tao ra hop chit VII, ma tuong Umg v6i
hop chét ¢6 cong thirc (I) trong d6 R® 12 hydro.

Hop chét c6 cong thirc (I) cling ¢6 thé dugc tong hop nhu thé hién trong So a6

So dd 2

-62-



NH,

R2 Z o) 2 NH, N=\
. z 2
j)(l/ :Ig—« 1) LiOH, MeOH R\“/ jf\g_(o Trietylorthoformat R\”/zw
NTTS O\ 2)NHCLHATU KT TST NHy , N #~s OH
150° C
DIEA, NMP
i
A v
POClj, Et;N
DCE
110° C
AR DIEA,NMP, g2 NN
\ﬁ W 120° C, MW, 30 phut \l/\ N\ /
X, 2 —_R5 =« N. =
TS NR H N s O
R N
vii R RO
Vi v

Nhu thé hién trong So @ 2, phan éng ctia hop chat Il v6i bazo sau do 1a viée
ghép ndi clia amoni clorua véi tdc nhan ghép nbi ching han nhu HATU tao ra hop
chét TITA, va phan tng véi trietyl orthoformat tao ra hop chit IV. Phan rng véi
phospho oxyclorua tao ra hop chit V, va viéc ghép néi cua hop chit V véi hop chét
amin thich hgp VI tao ra hgp chit VII, ma twong tmg v&i hop chét c6 cong thire (1)
trong d6 R® 1a hydro.

Hop chét c6 cong thue (I), cu thé 1a hop chét c6 cong thirc (Ig), c6 thé duoc
téng hop nhu thé hién trong So dd 3.

So dd 3
re_A_#" Ho/\n,orzt RZ § R2 N\
» \ Aon D=
Nl 0—\ HNZ “NH; NZ 0 OH
Cs,C03, NMP
Vil formamit X
l POCly
RZ Ns\N R? Ns\N
[ > i [ >+
N NR R g Noo O
R4 [
X xi

Nhu thé hién trong So d6 3, phan ing cua hop chét VIII (trong d6 R? 13 hydro
hoic clo) véi etyl 2-hydroxyaxetat cd thé tao ra hop chit IX. Phan tmg ctia hop chat
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IX v6i formamidin axetat tao ra hgp chét X, ma ¢6 thé dugc phan tng vi phospho
oxyclorua @2 thu duogc hop chét XI. Viéc ghép nédi cta hop chit XI v6i amin thich
hop, bang cach st dung tac nhan ghép ndi thich hop, tao ra hgp chéit XII, ma tuong
ting v6i hop chét c6 cong thirc (Ig) trong d6 R' 12 metyl, R? 13 hydro hoic clo, R® 1a
metyl, va R® 1a hydro.

Hop chét c6 cong thire (I), cu thé 12 hop chét c6 cong thirc (Th), ¢6 thé duoc
tbng hop nhu thé hién trong So dd 4.

So db 4
NH
N 2 O N=\
7 OEt O N
P ~
“NT >l - N~ O 0‘< HNZ “NH, N.*~d  OH
K,COs3, iPA _—
Xl XIvV formamit XV
‘ -
HN’
R5
N=\
X N
| \ 4

N.\@ N-R®
N~ O /
xvi R

Nhu thé hién trong So dd 4, phan Umg cia hop chit XIII va etyl 2-
hydroxyaxetat co thé tao ra hop chit XIV. Phan tng cta hop chat XIV véi
formamidin axetat tao ra hop chit XV. Viéc ghép néi ciia hgp chat XV véi amin thich
hop, bang cach sir dung tac nhan ghép ndi thich hop, tao ra hop chit XVI, ma tuong
{ing v6i hop chat c6 cong thirc (Th) trong d6 R? 1a metyl, R3 12 metyl, va RS 12 hydro.

So d6 5
N==\N N::\N N=\
N N\ POCI; S N\ g S \/N
N. = N, = ;N N. = _R5
XV XV' xvi R

Nhu thé hién trong So d6 5, cach khéc @8 didu ché hop chit XVI gdm c6 phan
ung cua hop chit XV véi phospho oxyclorua d8 tao ra hop chat XV'. Phan tng clia
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hop chit XV' v6i amin thich hop, béng cach st dung tac nhén ghép néi thich hop, tao
ra hop chit XVI.

Trong mdi so d0 néu trén, nhiéu loai amin HNR*R? ¢6 thé dugc st dung. Cac
amin ndy c6 thé c6 sén trén thi trudng hodc c6 thé duoc tdng hop bang cach sir dung

phuong phép da biét dbi voi nguoi co hiéu biét trung binh trong linh vuc.

Hop chit va chét trung gian ¢6 thé dugc tach va dugc tinh ché bing phuong
phép da biét r5 d6i voi ngudi co hiéu biét trung binh trong linh vuc tdng hop hitu co.
Vi du vé phuong phap thong thuong 8 tach va tinh ché hop chit c6 thé bao gbm,
nhung khong giéi han 6, sdc ky trén gia do rin ching han nhu silicagel, alumin, hodc
silic oxit dugc tao din xuit v6i nhom alkylsilan, bang cach tai két tinh & nhiét do cao
hogc thip véi viée xtt ly so bd tiy chon bang cacbon hoat tinh, sic ky 16p moéng,
chung cét & cic ap suét khac nhau, thing hoa trong chan khong, va tdn nhd, nhu md
ta vi du trong "Vogel's Textbook of Practical Organic Chemistry", 5th edition (1989),
boi Furniss, Hannaford, Smith, and Tatchell, pub. Longman Scientific & Technical,
Essex CM20 2JE, England.

Hop chit duge boc 16 ¢6 thé c6 it nhat mot nito bazo nhd d6 hop chét c6 thé
duogc xtr ly bang axit dé tao thanh mudi mong mudn. Vi du nhu, hop chét c6 thé duoc
phan g vé6i axit & hodc & trén nhiét do trong phong dé thu duge mudi mong mudn,
ma dugc ling, va dugce thu gom bang céach loc sau khi dé nguoi. Vi du vé axit thich
hop dbi v6i phan tng bao gbm, nhung khong gioi han & axit tartaric, axit lactic, axit
sucxinic, ciing nhu 13 axit mandelic, axit atrolactic, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, axit naphtalensulfonic, axit benzensulfonic, axit
carbonic, axit fumaric, axit maleic, axit gluconic, axit axetic, axit propionic, axit
salixylic, axit clohydric, axit bromhydric, axit phosphoric, axit sulfuric, axit xitric,
axit hydroxybutyric, axit camphorsulfonic, axit malic, axit phenylaxetic, axit aspartic,
hoic axit glutamic, va axit twong tu.

Céc didu kién phan tmg va thoi gian phan tng ddi v6i mdi budc riéng 1& ¢6
thé thay dbi tiry thudc vao cac chét phan tmg cu thé dugc st dung va phan tr thé ¢6
mat trong cac chét phan tng dugce st dung. Céc quy trinh cu thé dugc néu trong phan

Vi dy. Céc phan Ung c6 thé duoc thuc hién theo phuong thirc thong thuong, vi du
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bing cach loai bé dung moi tir phén cin va dugc tinh ché thém theo phuong phéap
nhin chung 12 d3 biét trong linh vyuc ching han nhu, nhung khéng gidi han &, két tinh,
chung cét, chiét, ton nhé va sic ky. Trlr khi duge md ta theo cach khdc, nguyén ligu
ban diu va céc chét phan tmg co sin trén thi trudng hodc cd thé duoc diéu ché boi
ngudi co hiéu biét trung binh trong linh vyc tlir nguyén ligu co san trén thi truong
bing cach sir dung cac phuong phip dd duge mo ta trong tai liéu hoa hoc. Nguyén
liéu ban dau, néu khong c6 trén thi truong, c6 thé duoc didu ché bang cic quy trinh
dugc chon tir cac k¥ thuét hoa hoc hitu co ti€u chuén, cac k¥ thuat tuong tu véi su
téng hop ctia céc hop chét tuong tu vé mit cAu tréc, da biét, hoic cac k¥ thuét twong
tu v6i cac so d6 dd duge md ta ¢ trén hodc cac quy trinh dd dugc mo ta trong phan vi

du tdng hop.

Céc thi nghiém thong thudng, bao gdm su van dung thich hop cla cac didu
kién phan tng, cac chét phan tng va trinh tu clia con dudng tdng hop, sy bao vé cia
chitc hoa hoc bit ky ma c6 thé khong twong thich véi cic diéu kién phan ng, va su
khir bao vé & diém thich hop trong trinh ty phan Gng ndy cia phuong phap dugc bao
gdm trong pham vi ctia sing ché. Nhém bao vé thich hgp va cac phuong phap bao vé
va khtt bao vé céc phan tir thé khéc nhau bang cach st dung nhom bao v¢ thich hop
nay la da dugc biét 13 d6i véi ngudi c6 hiéu biét trung binh trong linh vuc; vi du vé
chiing c6 thé tim thdy trong tai liéu PGM Wuts and TW Greene, trong sach cla
Greene c6 tén 13 Protective Groups in Organic Synthesis (4% ed.), John Wiley & Sons,
NY (2006), ma duoc két hop & ddy dé tham khao. Su tong hop ciia hop chét theo sang
ché ¢6 thé duoc thyc hién bang cdc phuong phép tuong tw nhu c4c phuong phép da

duoc md ta trong cic so do tong hop da duge mo ta o trén va trong cac vi du cu the.

Khi dang c6 hoat tinh quang hoc ctia hgp chit dugc boc 16 12 can thiét, c6 thé
thu duge bing cach thuc hién mot trong céc quy trinh da dugc mo ta & day bing cch
str dung nguyén liéu ban d4u c6 hoat tinh quang hoc (dugc didu ché, vi du, bing cach
cam tmg bét d6i xtrmg ctia bude phan tng thich hgp), hoac bang cach phan giai hdn
hop cua cac chét ddng phan lap thé ctia hop chét hogc chét trung gian bang cach st
dung quy trinh tiéu chuin (ching han nhu téch sdc kY, tai két tinh hoc phén giai bang

enzym).

Tuwong ty, khi cht ddng phan hinh hoc tinh khiét cia hop chét 1a cin thiét, n6
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¢6 thé thu duoc bang cach thuc hién mot trong cac quy trinh néu trén bang cach st
dung chét d6ng phan hinh hoc tinh khiét 1am nguyén liéu ban dAu, hodc bang cach
phan giai hdn hop cua cac chét ddng phan hinh hoc ctia hop chét hodc chét trung gian

bang cach st dung quy trinh tiéu chuén ching han nhu tach sdc ky.

C6 th8 hibu 15 ring cic so dd téng hop va cac vi du cu thé nhu duge mo ta 12
dé minh hoa va khong dugc hiéu 13 1am gi6i han pham vi clia sang ché nhu duge x4c
dinh trong céc y€u cau bao ho kém theo. Tét ca céc su thay thé, su cai bién, va dang
twong duong ciia cc phuong phap tbng hop va céc vi du cu thé dugc bao gdm trong

pham vi ctia cac yéu cau bao ho.
c. Hoat tinh thu thé muscarinic axetylcholin M4

Theo mdt sé phuong an, hop chét duogc boc 16 1am cho c¢6 kha nang gdy ra dap
g chat chii van (vi du, axetylcholin) cia mAChR M. Theo mot s phuong 4n, hop
chit duoc boc 16 1am ting dap utng mAChR My dbi v6i ndng dd khong 16n nhét ciia
chit chu véan trong sy ¢6 mit cia hop chét so véi dap ung d6i v6i chat cha van khi
khong c6 mat hop chét. Sy ting tiém lyc ciia hoat tinh mAChR Ms ¢6 thé dwoc chimg
minh bang phuong phép da biét trong linh vyc. Vi du nhu, su hoat hoa cia hoat tinh
mAChR My c6 thé dugc xé4c dinh bang cach do dong canxi trong dap ung v6i chét
chi van, vi du axetylcholin, & té bao dugc tai thudc nhudm huynh quang nhay Ca?*
(vi du, Fluo-4) va ddng biéu hién protein G kham hogc pha tap. Theo mét s6 phuong
4n, dong canxi dugc do dudi dang su téng 18n cla ty 1é huynh quang tinh. Theo mot
s6 phuong an, hoat tinh chét didu bién di 14p the duong dugc phan tich dudi dang sw
tang 1én phu thudc ndng d6 trong dap tmg ECzo axetylcholin (trc 1a dap Ung cia
mAChR M & ndng do cla axetylcholin ma mang lai 20% dap ung 16n nhét).

Theo mot s& phuong an, hop chét dugc boc 16 1am hoat hoa dép img mAChR
M, duéi dang sy tang 1én ciia huynh quang canxi trong t& bao CHO-K1 dugc chuyén
nap mAChR M trong sw c6 mt cua hop chét, so véi dap tmg cta té bao CHO-K1
twong dwong khi khong c6 mdt hop chét. Theo mdt sd phuong an, hop chét duge bdc
16 hoat héa dép tng mAChR My v6i ECso nhd hon khoang 10 pM, nhé hon khoang
5 uM, nhé hon khoang 1 pM, nhd hon khoang 500 nM, nhé hon khoang 100 nM,
hodc nho hon khoang 50 nM. Theo mot sd phuong 4n, t& bao CHO-K 1 dugc chuyén
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nap mAChR M4 dugc chuyén nap v6i mAChR M4 & ngudi. Theo mot s6 phuong 4n,
t& bao CHO-K1 duoc chuyén nap mAChR M duge chuyén nap v6i mAChR Ms &

chudt.

Hop chét dugc boc 1§ c6 thé thé hién sy diéu bién di 1ap thé dwong ctia dap
ung mAChR My d6i v6i axetylcholin duéi dang su tang 1én trong dap ung v6i ndng
do khong 16n nhét cua axetylcholin trong té bao CHO-K1 dugc chuyén nap véi
mAChR M trong sy c6 mét ciia hop chét, so voi dap tmg dbi vé6i axetylcholin khi
khong c6 mat hop chét. Theo mot sd phuong an, hop chit duogc boc 10 thé hién su
didu bién di 1ap thé duong ciia dap ang mAChR M doi véi axetylcholin v6i ECso
nhé hon khoang 10 pM, nhd hon khoang 5 uM, nho hon khoang 1 pM, nhé hon
khoang 500 nM, hogc nhé hon khoéng 100 nM. Theo mot sé phwong én, ECso a6i
vé6i su didu bién di lap thé duong dugc xac dinh trong t& bao CHO-K1 ma dugc
chuyén nap v6i mAChR M. Theo mot s6 phuong 4n, mAChR M4 dugc chuyén nap
12 mAChR Ms & ngudi. Theo mdt s& phuong 4n, mAChR My dugce chuyén nap 12
mAChR M & chu6t.

Hop chét dugc boc 16 ¢6 thé hoat hoa dép tng mAChR M, trong té bao CHO-
K1 dugc chuyén nap mAChR M véi ECso nhé hon ECso dbi v6i mot hodc nhiéu
trong sb t bao CHO-K 1 dugc chuyén nap mAChR Mi, Ma, Ms hoge Ms. Tte 13, hop
chét dugc boc 16 ¢6 thé c6 su chon loc dbi voi thy thé mAChR M4 so v6i mot hodc
nhidu thu th mAChR Mi, Mz, M3 hosic Ms. Vi du nhu, theo mot s& phwong én, hop
chét duoc boc 16 c6 thé hoat héa dap tmg mAChR Ma véi ECso nhd hon khodng 5
1an, nhd hon khoang 10 I4n, nho hon khoang 20 lan, nho hon khoang 30 14n, khoang
nhé hon 50 13n, nho hon khoang 100 1an, nhé hon khoang 200 13n, nhé hon khoang
300 14n, nhé hon khoang 400 1an, hoic nhé hon khoang hon 500 14n so véi EC50 a6i
v&i mAChR M. Theo mét sé phuong 4n, hop chit dugce boc 10 ¢6 thé hoat héa dép
{ng mAChR M3 v6i ECso nho hon khoang 5 14n, nho hon khoang 10 1an, nhé hon
khoang 20 1an, nhé hon khoang 30 1an, khoang nhé hon 50 13n, nho hon khoang 100
l4n, nho hon khoang 200 14n, nho hon khoang 300 lan, nhé hon khodng 400 14n, hodc
nhé hon khoang hon 500 13n so v6i EC50 dbi véi mAChR Mo. Theo mot s& phuong
an, hop chét dugc boc 16 c6 thé hoat hoa dap tng mAChR My véi ECso nhé hon
khoang 5 1an, nho hon khoang 10 1an, nhé hon khoang 20 14n, nho hon khoang 30
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14n, khoang nhé hon 50 13n, nhé hon khoang 100 lan, nhé hon khoang 200 1an, nhod
hon khoang 300 13n, nho hon khoang 400 1an, hogc nho hon khoang hon 500 14n so
v6i EC50 dbi véi mAChR Ms. Theo mét s phuong 4n, hop chét duge bdc 1 ¢6 the
hoat hoa dap tmg mAChR My v6i ECso nho hon khoéang 5 14n, nhé hon khoang 10
14n, nhé hon khoang 20 14n, nhé hon khoang 30 I4n, khoang nhé hon 50 1an, nhé hon
khoang 100 13n, nhé hon khoang 200 1an, nho hon khoang 300 14n, nh6 hon khoéng
400 13n, hotic nho hon khoang hon 500 14n so véi EC50 doi véi mAChR Ms. Theo
mdt sb phuong an, hop chit duge bdc 10 ¢b thé hoat héa dap tmg mAChR My véi
ECso nh hon 5 14n, nhé hon khoang 10 14n, nhé hon khoang 20 1an, nhé hon khoang
30 14n so véi EC50 déi véi cc thy thé Ma-Ms, nho hon khoang 50 lan, nho hon
khoang 100 13n, nhé hon khoang 200 1an, nho hon khoang 300 14n, nhé hon khodng
400 14n, hosic nhé hon khoang hon 500 14n so v6i EC50 dbi véi céc thy thé mAChR
M1, M2, M3, hodc Ms.

Hop chét dugc boc 16 ¢6 thé hoat hoa dap ing mAChR My trong té bao CHO-
K1 dugc chuyén nap M4 v6i ECso nhé hon khoang 10 uM va thé hién su chon loc dbi
v6i thu thé My so v6i mot hoge nhiéu thy thé mAChR Mi, Ma, M, hoge Ms. Vi dy
nhu, theo mot s& phuong an, hop chit ¢6 thé c¢6 ECso nhé hon khoang 10 pM, nhé
hon khoang 5 utM, nhé hon khoang 1 uM, nhé hon khoang 500 nM, nh6 hon khoang
100 nM, hodic nho hon khoang 50 nM; va hop chét ciling ¢6 thé hoat héa dap tmg
mACHR M v6i ECso nhé hon khoang 5 13n, nhé hon 10 14n, nhé hon 20 1an, nhé hon
30 13n, nhé hon 50 1dn, nhd hon 100 14n, nhé hon 200 lan, nhé hon 300 14n, nho hon
400 13n, hodic nhé hon khoang hon 500 14n so véi EC50 dbi véi mAChR Mi. Theo
mot s& phuong 4n, hop chét c6 thé c6 ECso nh6 hon khoang 10 uM, nhé hon khoang
5 uM, nhé hon khoang 1 pM, nhé hon khoang 500 nM, nhé hon khoing 100 nM,
hodc nhé hon khoang 50 nM; va hop chat ciing c6 thé hoat héa dép tmg mAChR Mq
v6i ECso nhé hon khoang 5 14n, nhd hon khoang 10 1an, nhé hon khoang 20 14n, nhé
hon khoang 30 14n, khoang nho hon 50 1an, nho hon khoang 100 14n, nhé hon khoang
200 14n, nhé hon khoang 300 1in, nhé hon khoang 400 1an, hogc nhé hon khoang hon
500 13n so v6i EC50 d6i véi mAChR My. Theo mot sé phuong an, hop chét ¢6 the ¢6
ECso nho hon khoang 10 pM, nho hon khoang 5 uM, nh6 hon khoang 1 pM, nhé hon
khoang 500 nM, nhé hon khoang 100 nM, hodc nho hon khoang 50 nM; va hop chét
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ciing c6 thé hoat héa dép tmg mAChR M v6i ECso nhé hon khoang 5 1an, nhé hon
khoang 10 13n, nhé hon khoang 20 14n, nhd hon khoang 30 lan, khoang nhé hon 50
14n, nhé hon khoang 100 1in, nhd hon khoang 200 14n, nhé hon khoang 300 lan, nhé
hon khoéng 400 13n, hodc nhd hon khoang hon 500 lan so véi EC50 d6i véi mAChR
Ms. Theo mot s& phuong an, hop chit ¢6 thé c6 ECso nhé hon khoang 10 pM, nhé
hon khoang 5 tM, nhé hon khoang 1 pM, nhd hon khoang 500 nM, nhd hon khoang
100 nM, hodc nhd hon khoang 50 nM; va hop chit ciing c6 thé hoat hoa dép tng
mAChR M; v6i ECso nhé hon khoang 5 13n, nhé hon khoang 10 1an, nhé hon khoang
20 Iin, nhé hon khoang 30 14n, khodng nhé hon 50 14n, nhé hon khoang 100 1an, nhé
hon khoang 200 14n, nhé hon khoang 300 14n, nhd hon khoang 400 lan, hoge nhé hon
khoang hon 500 1in so véi EC50 d6i v6i mAChR Ms. Theo mot s6 phuong 4n, hop
chit ¢6 thé c6 ECso nhé hon khoang 10 pM, nho hon khoang 5 pM, nhé hon Khoang
1 puM, nhd hon khoang 500 nM, nho6 hon khoang 100 nM, ho#c nho6 hon khoang 50
nM; va hop chét ciing c6 thé hoat héa dép tmg mAChR My véi ECso nho hon 5 1an,
nhé hon khoang 10 13n, nhé hon khoang 20 14n, nhé hon khoang 30 lan so véi EC50
d6i véi céc thy thé Ma-Ms, nhé hon khoang 50 1dn, nhé hon khoang 100 1an, nhé hon
khoang 200 14n, nhé hon khoang 300 14n, nho hon khoang 400 1an, c4c thy thé Mo,
Ms, hodc Ms, hoic nhé hon khoang hon 500 lan so véi EC50 dbi véi cde thy thé
mAChR M1, M2, M3, hodc Ms.

Hiéu qua in vivo d6i voi hop chit dugc boc 16 ¢6 thé dugc do trong mot s6 md
hinh hanh vi chuét tién 14m sang ma thudc chéng loan thin kinh hitu dung vé mét 1am
sang, da biét thé hién dap tmg dwong tuong tu. Vi du nhu, hop chét duge boc 10 ¢o
thé dao ngugc ching van dong khong ngimg do amphetamin gdy ra & chuft Sprague-
Dawley duc & céac lidu lugng nim trong khoang tir 1 dén 100 mg/kg theo duong
miéng.

3. Dugc phftm va ché phflm

Hop chit dugc boc 16 co thé dugc két hop vao duge pham thich hgp dé dung
cho dbi tuong (ching han nhu bénh nhén, ma c6 thé 12 nguoi hodc khong phai ngudi).
Hop chat dugce bde 19 cling b thé duoc cung cip duéi dang ché phim, ching han nhu

ché pham phan tén dugc lam khod bang cach phun.
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Dugc phim va ché phim c6 thé bao gdbm "lugng hitu hiéu dé diéu tri" hoic
"lwong hitu hiéu dé phong ngira" cua tac nhan. "Luong hiru hiéu dé diéu tri" 12 luong
hitu hiéu, & cac lidu dung va trong khoang thoi gian cin thiét, dé dat dugc két qua
diu tri mong mubn. Luong hitu hiéu dé diéu tri cua duge phém ¢6 thé dugc xéac dinh
bdi ngudi co hidu biét trung binh vé linh vuc ndy va c6 thé thay ddi theo céc yéu té
nhu tinh trang bénh, tudi tac, gidi tinh va cin ning clia c4 thé, va kha ning cua dugc
phim gy ra dép Gng mong mudn & ca thé. Lugng hitu hiéu dé diéu trj cling 1a lugng
ma tac dung gdy ddc hodc c6 hai bét ky ctia hop chit theo sang ché (vi dy, hop chét
¢6 cong thire (I)) it gia tri hon so v6i cac tac dung co loi v& mit diédu tri. "Luong hiru
hidu dé phong ngira" 12 lugng hitu higu, & cac lidu ding va trong khoang thoi gian
cin thiét, d& dat dugc két qua phong ngira mong mubn. Thong thudng, vi lidu lugng
phong ngira dugce sir dung cho cac d6i tuong & thoi diém trudc hodc & giai doan sém

ciia bénh, lugng hitu hidu d& phong ngira s& thdp hon lugng hiru hiéu dé didu tri.

Vi du nhu, luong hitu hiéu dé diéu tri ctia hop chét c6 cong thic (1), cb thé
nam trong khoang tir khoang 1 mg/kg dén khoang 1000 mg/kg, tir khoang 5 mg/kg
dén khoang 950 mg/kg, tir khoang 10 mg/kg dén khoang 900 mg/kg, tir khoang 15
mg/kg dén khoang 850 mg/kg, tir khoang 20 mg/kg dén khoang 800 mg/kg, tir khodng
25 mg/kg dén khoang 750 mg/kg, tir khoang 30 mg/kg dén khoang 700 mg/kg, tir
khoang 35 mg/kg dén khoang 650 mg/kg, tir khoang 40 mg/kg dén khoang 600
mg/kg, tir khoang 45 mg/kg dén khoang 550 mg/kg, tir khoang 50 mg/kg dén khoang
500 mg/kg, tir khoang 55 mg/kg dén khoang 450 mg/kg, tir khoang 60 mg/kg dén
khoang 400 mg/kg, tir khoang 65 mg/kg dén khoang 350 mg/kg, tir khoang 70 mg/kg
dén khoang 300 mg/kg, tir khoang 75 mg/kg dén khoang 250 mg/kg, tir khodng 80
mg/kg dén khoang 200 mg/kg, tir khoang 85 mg/kg dén khoang 150 mg/kg, va tir
khoang 90 mg/kg dén khoang 100 mg/kg.

Dugc phim va ché phim c6 th8 bao gdm chit mang dugc dung. Thuat ngit
"chit mang dugc dung", nhu dung trong ban md ta nay, ¢ nghia la chit don, chit
pha lodng, nguyén liéu bao nang hodc chét phu trg ché phdm 1ong hogc ban rén, rin
tro, khong doc thudc loai bét ky. Mot s6 vi du v& nguyén liéu ma c6 thé dung 1am
chit mang dugc dung la duong chéng han nhu, nhung khong gi6i han 6, lactoza,

glucoza va sucroza; tinh bot ching han nhu, nhung khong gidi han &, tinh bot ngod va
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tinh bdt khoai tdy; xenluloza va dan xuit cia n6 ching han nhu, nhung khong gidi
han &, natri carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat; tragacan
dang bot; mach nha; gelatin; d4 talc; ta duoc chéng han nhu, nhung khong giéi han
&, bo ca cao va sap dan; dAu chéing han nhu, nhung khong giéi han 6, dau lac, dau hat
bong, dau rum, diu virng, dau 6 liu, dAu ngd va dau dau twong; glycol, ching han nhu
propylen glycol; este chéing han nhu, nhung khong gidi han 6, etyl oleat va etyl laurat;
aga; chit dém chéng han nhu, nhung khong gi¢i han &, magie hydroxit va nhom
hydroxit; axit alginic; nuéc khong gay sét; nuéc mudi déng truong; dung dich Ringer;
ruou etyl, va dung dich dém phosphat, ciing nhu 1a cac chit 1am tron twong thich
khong doc khac chéng han nhu, nhung khong giéi han &, natri lauryl sulfat va magie
stearat, cling nhu la chét tao mau, chét giai phong, chét phu, chét tao ngot, chét tao
huong vi va chét thom, chét bao quan va chét chéng oxy héa cling co thé c6 mit trong

dugc phim, theo dénh gi4 ciia ngudi bao ché.

Do d6, hop chit va mudi chdp nhan dugc vé mit sinh ly ctia chiing ¢6 thé dugc
tao ché phim dé dung bang cach, vi dy nhu, ding lidu lwong ran, thudc nhé mit, trong
ché phdm gbc dau dung tai chd, tiém, x6ng (qua mi¢ng hodc miii), vat ciy, hozc dung
qua miéng, m4, ngoai duong ti€u hda, hodc truc trang. Cac k¥ thuét va ché pham c6
thé thuong dugc tim thdy trong "Remington's Pharmaceutical Sciences”, (Meade
Publishing Co., Easton, Pa.). Cac dugc pham tri liéu thudng phai tiét trung va 6n dinh

trong diéu kién san xuat va luu trt.

DPuong ma hop chét dugc boc 10 duge dung qua d6 va dang cia duge phém s&
quyét dinh loai chit mang dugc st dung. Dugc phém ¢6 thd & nhiéu dang, thich hop,
vi du nhu, dé dung toan than (vi dy, qua miéng, truc trang, mii, duéi ludi, ma, vat
cdy, hodc ngoai duong tiéu hoa) hodc ding tai chd (vi du, hé théng phan phéi qua da,

phoi, mili, tai, mat, liposom, hodc dién chuyén ion).

Chét mang dé ding toan than thudng bao gbm it nhit mot trong sd chét pha
loang, chit 1am tron, chét gén Kkét, chét lam phén ra, chéit tao mau, chét tao huong {ri,
chét 1am ngot, chét chéng oxy hoa, chét bao quan, chét 1am truot, dung moi, tadc nhan
tao huyén phu, tdc nhan lam Am, chit hoat dong bé mit, dang két hop cua ching, va

cac chét khac. TAt ca cac chit mang 1a tiy chon trong dugc pham.
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Chét pha lodng thich hgp bao gdm dudng ching han nhu glucoza, lactoza,
dextroza, va sucroza; diol ching han nhu propylen glycol; canxi cacbonat; natri
cacbonat; ruou dudng, ching han nhu glyxerin; manitol; va sorbitol. Luong cia (cac)
chét pha lodng trong dugc pham ding toan than hodc tai chd thudong 1a nim trong

khoang tir khoang 50 dén khoang 90%.

Chét 1am tron thich hgp bao gdm silic oxit, d4 talc, axit stearic va mudi magie
va mubi canxi ciia nd, canxi sulfat; va chét 1am tron 16ng ching han nhu polyetylen
glycol va diu thuc vat ching han nhu diu lac, dau hat bong, diu virng, dau 6 liu, dau
ngo va diu cua cdy cacao theobroma. Lugng cua (céc) chét 1am tron trong dugc phim
dung toan than hodc tai chd thuong 1a nam trong khoang tir khoang 5 dén khoang

10%.

Chét gén két thich hgp bao gdm polyvinyl pyrolidon; magie nhom silicat; tinh
bot ching han nhu tinh bdt ngd va tinh bot khoai tay; gelatin; tragacan; va xenluloza
va din xuit cta no, ching han nhu natri carboxymetylxenluloza, etyl xenluloza,
metylxenluloza, xenluloza vi tinh thé, va natri carboxymetylxenluloza. Lugng cia
(céc) chit gén két trong duoc phim dung toan than thuong la nam trong khoang tir

khoang 5 dén khoang 50%.

Chét 1am phan ra thich hgp bao gbm aga, axit alginic va mudi natri ctia ching,
hdn hop sti, croscarmeloza, crospovidon, tinh bot natri carboxymetyl, tinh bot natri
glycolat, d4t sét, va nhya trao dbi ion. Luong cta (céc) chét 1am phan 3 trong dugc
phim dung toan thén hodc tai chd thuong 1a nam trong khoang tir khoang 0,1 dén
khoang 10%. |

Chét tao mau thich hgp bao gdm chit tao mau ching han nhu thudc nhudm
FD&C. Khi st dung, lugng cta chét tao mau trong duoc phim diing toan than hogc
tai chd thuong 1a ndm trong khoang tir khoang 0,005 dén khoang 0,1%.

Chét tao huong vi thich hop bao gém bac ha, bac ha cay, va chéit tao huong vi
hoa qué. Lugng cua (cac) chét tao hwong vi, khi st dung, trong dugc pham dung toan
than hodc tai chd thuong 1a nam trong khoang tir khoang 0,1 dén khoang 1,0%.

Chét 1am ngot thich hgp bao gdm aspartam va sacarin. Lugng cia (céc) chét

lam ngot trong duoc pham dung toan than hoc tai chd thuong 1a nam trong khoang
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tir khoang 0,001 dén khoang 1%.

Chét chdng oxy héa thich hop bao gdm hydroxyanisol dugc butylat hoa
("BHA"), hydroxytoluen dugc butylat hoa ("BHT"), va vitamin E. Luong cua (cac)
chét chdng oxy héa trong dugc pham diing toan than hoc tai chd thudng 13 ndm trong

khoang tir khoang 0,1 dén khoang 5%.

Chét bao quan thich hgp bao gbm benzalkoni clorua, metyl paraben va natri
benzoat. Lugng cta (cac) chit bao quan trong dugc pham dung toan than hodc tai chd

thuong 13 nim trong khoang tir khoang 0,01 dén khoang 5%.

Chét 1am truot thich hgp bao gbm silic dioxit. Lugng ctia (c4c) chét 1am trugt
trong dugc pham diing toan thén hodc tai chd thudng 1 nam trong khoang tir khodng

1 dén khoang 5%.

Dung méi thich hop bao gdm nudc, nude mudi ding trurong, etyl oleat,
glyxerin, déu thiu dau dugc hydroxyl héa, rugu chéng han nhu etanol, va dung dich
dém phosphat. Lugng ctia (cac) dung mdi trong dugc pham dung toan than hoc tai

chd thudng 12 ndm trong khoang tir khoang 0 dén khoang 100%.

Téc nhén tao huyén phu thich hop bao gdm AVICEL RC-591 (tr FMC
Corporation of Philadelphia, PA) va natri alginat. Lugng cla (céc) tac nhan tao huyén
phu trong duoc phim dung toan than hogc tai chd thuong 1a nam trong khoang tir

khoéng 1 dén khoang 8%.

Chét hoat dong bé mit thich hop bao gbm lexithin, Polysorbate 80, va natri
lauryl sulfat, va TWEENS tir Atlas Powder Company of Wilmington, Delaware. Chét
hoat dong bé mit thich hop bao gﬁ”)rn cac chit hoat dong bé mit duge bodc 19 trong
C.T.F.A. Cosmetic Ingredient Handbook, 1992, pp.587-592; Remington's
Pharmaceutical Sciences, 15th Ed. 1975, pp. 335-337; va McCutcheon's Volume 1,
Emulsifiers & Detergents, 1994, North American Edition, pp. 236-239. Luong cﬁa
(céac) chét hoat dong bé mit trong dugc phém dung toan thén hodc tai chd thuong 1a

nam trong khoang tir khoang 0,1% dén khoang 5%.

Miic du luong cta céc thanh phén trong dugc phim dung toan thén c6 thé thay

dbi tury thudc vao loai dugc phém dung toan than dugc didu ché, nhin chung, dugc
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phém dung toan than bao gém tr 0,01% dén 50% hop chét hoat tinh (vi du, hop chét
c6 cong thae (1)) va tir 50% dén 99,99% mdt hoic nhiéu chit mang. Dugc phém dé
ding ngoai dudng tiéu hoéa thuong bao gbm 0,1% dén 10% thanh phéan hoat tinh va

tir 90% dén 99,9% chét mang bao gdm chét pha lodng va dung mdi.

Dugc phim dé ding qua dudng miéng ¢ thé c¢6 cac dang lidu lugng khac
nhau. Vi du nhu, dang rén bao gém vién nén, vién nang, hat, va bot khdi. Céac dang
lidu luong dung qua dudng miéng nay bao gbm lugng an toan va hiru hi¢u, thudng it
nhét khoang 5%, va cu thé hon 1a tir khoang 25% dén khoang 50% thanh phin hoat
tinh. Dugc phim lidu lugng dung qua dudong miéng bao gbm tir khoéng 50% dén

khoang 95% chét mang, va cu thé hon, tir khoang 50% dén khoang 75%.

Vién nén c6 thé dugc nén, tan bt vién nén, duge phi tan trong rudt, dugc phu
duong, dugc phi mang, hodc duge nén nhiéu 16p. Vién nén thudng bao gdm thanh
phan hoat tinh, va chit mang c6 chira cac thanh phén dugc chon tir chét pha lodng,
chét 1am tron, chét gén két, chét 1am phén rd, chét tao mau, chét tao huong Vi, chét
1am ngot, chét 1am trugt, va dang két hop ctia chung. Chét pha lodng cu thé bao gdm
canxi cacbonat, natri cacbonat, manitol, lactoza va xenluloza. Chét gén kétcu thé bao
gbm tinh bot, gelatin, va sucroza. Chét 1am phan ra cu thé bao gdm axit alginic va
croscarmeloza. Chét 1am tron cu thé bao gdbm magie stearat, axit stearic, va da talc.
Chét tao mau cu thé 13 thudc nhudm FD&C, ma cb thé duoc bd sung dé tao bé ngoai.
Vién nén nhai dugc tot hon 13 chira chit 1am ngot chéng han nhu aspartam va sacarin,
hozc chit tao hwong vi chéng han nhu bac ha, bac ha cay, chét tao huong vi hoa qua,

hogc dang két hop cia chung.

Vién nang (bao gdm vt cy, ché phdm giai phong theo thoi gian va giai phong
duy tri) thudng bao gbm hop chét hoat tinh (vi du, hop chét c6 cong thire (1)), va chét
mang bao gdm mot hogc nhidu chit pha lodng dugc bdc 10 & trén trong vién nang c6
chira gelatin. Hat thudng c6 chira hop chit dugc boc 19, va t6t hon 1 chit 1am truot
chéng han nhu silic dioxit dé cai thién tinh chét chay. Vit céy c6 thé thudc loai ¢6 thé

thoai héa sinh hoc hodc khong thé thoai hoa sinh hoc.

Viéc lya chon céc thanh phén trong chit mang cho dugc pham ding qua dudng

miéng phu thudc vao cac can nhdc thir cap nhu vi, chi phi, va @6 6n dinh bdo quan,
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ma khong thict yéu cho muc dich cla sang ché nay.

Dugc phim rén c6 thé duge phu bang phuong phap thong thuong, thudng 1a
béng 16p phia phy thudc do pH hodc phu thudce thoi gian, sao cho hop chét duge boc
16 duoc giai phong trong dudng da day rudt trong vung lén cén cua ing dung mong
mudn, hodic & cac diém va thoi gian khac nhau dé kéo dai tac dong mong mudn. Cac
16p phu thudng bao gbm mdt hogc nhidu thanh phan dwgc chon tir 16p phi xenluloza
axetat phtalat, polyvinyl axetat phtalat, hydroxypropyl metyl xenluloza phtalat, etyl
xenluloza, EUDRAGIT® (c6 sin tr hang Evonik Industries cia Essen, buc), sap va

sen lac.

Dugc phdm dé diing qua dudng miéng c6 thé & dang 16ng. Vi du nhu, cac dang
16ng thich hop bao gdm dung dich trong nudc, nhii twong, huyén phti, dung dich duoc
hoan nguyén tr hat khong sui, huyén phi dugc hoan nguyén tir hat khong sui, ché
phém sti dugc hoan nguyén tir hat sui, cdn ngot, c¢dn thudc, sird, va dang tuong tu.
Dugc phim 1ong dung qua dudng mi¢ng thuong bao gdm hop chit dugc bdc 10 va
chét mang, cu thé 13, chit mang dugc chon tir chét pha lodng, chit tao mau, chét tao
huong vi, chit 1am ngot, chét bao quan, dung mdi, tac nhan tao huyén phu, va chit
hoat dong bé mit. Dugc phim 1éng ding qua duong miéng t5t hon 14 bao gdbm mdt
hodc nhiéu thanh phﬁn duoc chon tr chét tao mau, chét tao huong vi, va chit 1am

ngot.

Dugc phém khac hiru dung dé dat dugc sy phan phéi toan than cua hop chét
duoc bdc 10 bao gém cac dang lidu luong dé dung dudi ludi, ma va miii. Dugc phém
nay thudong bao gdm mot hodc nhidu chét don hoa tan ching han nhu chét pha lodng
bao gdm sucroza, sorbitol va manitol; va chit gén két ching han nhu acacia, xenluloza
vi tinh thé, carboxymetyl xenluloza, va hydroxypropyl metylxenluloza. Dugc pham
nay co thé con bao gém chét 1am tron, chit tao mau, chét tao huong vi, chét 1am ngot,
chét chéng oxy hoa, va chét 1am truot.

Hop cht dugc bc 16 ¢6 thé duge ding tai chd. Duge phdm ding tai chd ma
¢6 thé dugc 4p dung cuc bd cho da c6 thé 12 & dang bét ky bao gém chét ran, dung
dich, diu, kem, thubc ma, gel, thubc xtrc, ddu g0i dAu, dau xa dudng téc va gdi sach,

sita, chét téy rira, chit gilt 4m, thudc xit, miéng dép da, va dang tuong tu. Dugc phém
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ding tai chd bao gbdm: hop chit duogc boc 16 (vi du, hop chét ¢6 cong thue (1)), va
chit mang. Chit mang ctia dugc pham tai chd t6t hon 12 hd trg sy thim ctia hop chét

vao da. Chat mang c6 thé con bao g6m mdt hodc nhidu thanh phén tiy chon.

Luwong ciia chit mang ding két hop v6i hop chét duge boc 16 1a di dé thu duoe
lwong thye té ciia dwgc phdm dé ding cho mdi liéu don vi clia hop chét. K§ thuat va
duoc phdm dé tao ra cac dang lidu lugng hitu dung trong phuong phap theo sang ché
dugce mo ta trong cic tai liéu tham khao sau ddy: Modern Pharmaceutics, Chapters 9
and 10, Banker & Rhodes, eds. (1979); Lieberman et al., Pharmaceutical Dosage
Forms: Tablets (1981); va Ansel, Introduction to Pharmaceutical Dosage Forms, 2nd

Ed., (1976).

Chét mang c6 thé bao gdm thanh phan don 1é hodc dang két hop ctia hai hodc
nhiu thanh phan. Trong dugc phim dung tai chd, chit mang bao gbm chit mang tai
chd. Chét mang tai ch thich hop bao gdm mdt hodc nhidu thanh phan dugc chon tir
nuéc mudi dém phosphat, nude ding trrong, nude khi ion, rugu don chie, ruou a6i
xtmg, gel 16 hoi, alantoin, glyxerin, dAu vitamin A va E, dau khoang, propylen glycol,
PPG-2 myristyl propionat, dimetyl isosorbit, diu thiu diu, dang két hop cta ching,
va dang tuong tu. Cu thé hon, chit mang dé ding cho da bao gbm propylen glycol,
dimetyl isosorbit, va nudc, va thdm chi cu thé hon 13, nuée mudi dém phosphat, nudc

ding truong, nudc khir ion, rugu don chuc, va rugu doi xung.

Chéit mang ctia dugc phém tai chd ¢6 thé con bao gdm mot hodc nhiéu thanh
phé”m duogc chon tu chét 1am mém, chét déy, dung mdi, chét gitt dm, chét 1am dic, bot,

huong liéu, chét mau, va chét bao quén, tAt ca chiing 13 tiy chon.

Chét 1am mém thich hgp bao gbm ruqu stearyl, glyxeryl monorixinoleat,
glyxeryl monostearat, propan-1,2-diol, butan-1,3-diol, dAu chdn vizon, ruou xetyl,
isopropyl isostearat, axit stearic, isobutyl palmitat, isoxetyl stearat, rugu oleyl,
isopropyl laurat, hexyl laurat, dexyl oleat, octadecan-2-ol, ruou isoxetyl, xetyl
palmitat, di-n-butyl sebacat, isopropyl myristat, isopropyl palmitat, isopropyl stearat,
butyl stearat, polyetylen glycol, trietylen glycol, lanolin, diu virng, du dira, dau lac,
dau thau diu, rugu lanolin dugc axetyl hoa, diu mo, du khoang, butyl myristat, axit

isostearic, axit palmitic, isopropyl linoleat, lauryl lactat, myristyl lactat, dexyl oleat,
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myristyl myristat, va dang két hop ctia chung. Chét 1am mém cu thé cho da bao gdm
rugu stearyl va polydimetylsiloxan. Lugng cua (cac) chét 1am mém trong dugc pham

tai chd ding cho da thudng nam trong khoang tir khoang 5% dén khoang 95%.

Chét diy thich hop bao gbm propan, butan, isobutan, dimetyl ete, cacbon
dioxit, oxit nito, va dang két hop ctia chung. Luong cta (céc) chét ddy trong dugc

phim tai chd thuong nam trong khoang tir khoang 0% dén khoang 95%.

Dung méi thich hop bao gbdm nudc, rugu etyl, metylen clorua, isopropanol,
diu thiu du, etylen glycol monoetyl ete, dietylen glycol monobutyl ete, dietylen
glycol monoetyl ete, dimetylsulfoxit, dimetyl formamit, tetrahydrofuran, va dang két
hop ctia chung. Dung moi cu thé bao gdm rugu etyl va rugu cung vi tri. Luong cua
(c4c) dung moi trong duge phim tai chd thuong ndm trong khoang tir khoang 0% dén

khoang 95%.

Chét gitt 4m thich hop bao gbm glyxerin, sorbitol, natri 2-pyrolidon-5-
carboxylat, colagen hoa tan, dibutyl phtalat, gelatin, va dang két hop ctia chung. Chat
git 4m cu thé bao gém glyxerin. Lugng ctia (cac) chét gifr 4m trong dugc phim tai

chd thudng nim trong khoang tir khoang 0% dén khoang 95%.

Luong cia (céc) chit lam dic trong duoc phim tai chd thudng nim trong

khoang tir khoang 0% dén khoang 95%.

Bot thich hgp gdm beta-xyclodextrin, hydroxypropyl xyclodextrin, da phén,
d4 talc, dét téy mau, cao lanh, tinh bt, gom, silic dioxit keo, natri polyacrylat, sét téy
ban tetra alkyl amoni, sét tAy ban trialkyl aryl amoni, magie nhom silicat dugc cai
bién hoa hoc, dét sét montmorillonit duge cai bién hitu co, nhom silicat duge hydrat
héa, mudi silic oxit, polyme carboxyvinyl, natri carboxymetyl xenluloza, etylen
glycol monostearat, va dang két hop ctia chiing. Lugng clia (cac) bot trong dugc pham

tai chd thuong nam trong khoang tir khoang 0% dén khoang 95%.

Luong ctiia huwong ligu trong dugc phim tai chd thudong nim trong khoang tir

khoang 0% dén khoang 0,5%, cu thé 13, tir khoang 0,001% dén khoang 0,1%.

Chit phu gia didu chinh d6 pH thich hop bao gom HCl hoge NaOH ¢ luong
d dé didu chinh do pH cia dugc pham tai chd.
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Dugc phdm hodc ché phdm c6 thé thé hién sy didu bién di 1ap thé duong cla
mAChR Mz v6i ECso nhd hon khoang 10 pM, nho hon khoang 5 uM, nh6 hon khoang
1 uM, nhé hon khoang 500 nM, hogic nhé hon khoang 100 nM. Dugc phdm hoic ché
phém c6 thé thé hién sy didu bién di lap thé duong ctia mAChR M4 v6i ECso nim
trong khoang tir khoang 10 uM dén khoang 1 nM, tr khoang 1 uM dén khoang 1 nM,
tir khoang 100 nM dén khoang 1 nM, hogc tir khoang 10 nM dén khoang 1 nM.

a. Ché phidm phin tin dwgc 1am kho bing cach phun

Hop chit dugc bdc 10 co thé dugc tao ché phém dudi dang dich phén tan dugc
]am khd bing cach phun (SDD). SDD la dich phén tan phén tir vo dinh hinh, don pha
cia thudc trong nén polyme. N6 1a dung dich rin v6i hop chit "hoa tan" v& mit phan
tir trong nén ran. SDD thu dugc bang cach hoa tan thube va polyme trong dung moi
hitu co va sau d6 1am khd dung dich bang cach phun. Viéc 4p dung lam kho bang
cach phun cho cac ung dung dugc co thé dan dén dich phan tan vo dinh hinh véi do
hoa tan ting 1én cua cac thubc thudc Hé Théng Phan Loai Sinh Dugc Hoc
(Biopharmaceutics Classification System - BCS) 16p II (46 thim cao, @9 hoa tan thap)
va 16p TV (d0 thép thédm, do hoa tan thép). Ché phdm va diéu kién xit Iy duoc chon
sao cho dung mdi bay hoi nhanh tir giot nho, do d6 dé cho khong du thoi gian dé tach
pha hodc két tinh. SDD da ching t6 su dn dinh va kha ning san xuét trong thoi gian
dai. Vi du nhu, tudi tho hon 2 nim da dugc ching minh v6i SDD. Céc vu diém cua
SDD bao gdm, nhung khong gidi han &, sinh kha dung qua duong miéng duoc tang
cuong cua hgp chét tan trong nuéc kém, phén phéi bang cach st dung cac dang lidu
lwong rin truyén théng (vi dy, vién nén va vién nang), quy trinh san xuét c6 thé lap
lai, c6 thé kiém soat va c6 thé m& rong quy md va kha niang ap dung rong cho cac

hop chét khong tan da dang vé cAu triic v6i pham vi rong v& céc tinh chét vat Iy.
Theo mét phuong 4n, sang ché co thé taora ché phém dich phén tan dugc lam
kho bing cach phun c6 chira hop chét c6 cong thue (I).
4. Phwong phap sit dung

Hop chét, duoc pham va ché phdm dugc boc 19 co thé duogc st dung trong
phuong phap @8 diéu tri réi loan, ching han nhu r6i loan thin kinh va/hodc tim than,

lién quan dén roi loan chirc nang thy thé muscarinic axetylcholin. Hop chat va dugc
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phim dugc béc 16 ciing c6 thé dugc st dung trong phuong phép lam tang tiém luc
ctia hoat tinh thy thé muscarinic axetylcholin & dong vt c6 vi, va trong phuong phap
ting cudng nhan thirc & dong vét c6 vii. Phuong phap nay con bao gdbm phuong phap
déng tri li€u dé cai thién hiéu qua diéu tri trong truong hop tri liéu nhén thirc hodc
hanh vi. Trong phwong phap st dung duoc md ta trong ban md ta nay, (cac) tac nhan
tri liéu bd sung cO thé duoc dung déng thoi hodc tudn tu véi hop chit va dugc phém

duoc boc 10.
a. Dieu tri roi loan

Hop chét, duogc phém va ché phém duoc boc 10 ¢co thé dugc st dung trong
phuong phap 8 diéu tri rdi loan, ching han nhu rdi loan than kinh va/hodc tAm than,
lién quan dén r6i loan chirc ning thu thé muscarinic axetylcholin. Phuong phap didu
trj c6 thé bao gdm budc cho ddi tuong can sy diéu tri nay ding luong hitu higu dé
didu tri ctia hop chét c6 cong thire (1), hoc duge pham chira lugng hitu hi¢u dé didu

tri ctia hop chét c6 cong thue ().

Theo mdt sd phuong 4n, sdng ché d& xut phuong phép ting cuong nhén thire
& dong vat ¢6 vii bao gdm budc cho dong vat ¢6 vii dung luong hiru hicu dé diéu tri
ctia hop chét c6 cong thire (I), hodc dugce phdm chira lwgng hiru hiéu dé didu tri cla

hop chét ¢6 cong thic (D).

Hop chit va duge pham dugc boc 19 trong ban md ta nay co thé 1a hiru dung
dé diéu tri, ngin ngira, lam t5t hon, kiém soét hozic 1am giam nguy co cla nhiéu réi
loan lién quan dén sy hoat hoa thyu th& mAChR M4 chon loc. Vi du nhu, viéc diéu tri
c6 thé béo gﬁ‘)m su hoat héa thu thé mAChR M3 chon loc dén mutrc @6 hitu hidu dé gay
ra hoat tinh gy tiét cholin. Réi loan c6 thé 13 lién quan dén hoat tinh gay tiét cholin,
vi du nhu sy gidm tiét cholin. Do d6, sang ché d& xuét phuong phap didu tri hodc
ngdn ngura rdi loan & dbi tugng bao gbm budc cho dbi twong dung it nhit mot hdp
chit duoc boc 16 hodc it nhat mot duge pham duge boc 19, & lugng hitu higu dé diéu

tri r6i loan & doi tugng.

Séang ché con dé xuét phuong phép diu tri mot hogc nhiéu rdi loan lién quan
dén hoat tinh thu thd8 mAChR M4 & ddi tugng bao gbm buédc cho dbi tuong lugng

dung hiru hiéu d8 didu tri ctia hop chét c6 cong thuc (I), hodc duoc pham chtra lugng
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hitu hiéu d didu tri caa hop chit c6 cong thuc (I).

Theo mot sb phuong 4n, sang ché @ xuét phuong phap didu tri rdi loan lién
quan dén rdi loan chtc ning thu th& muscarinic axetylcholin & dong vat c6 v, bao
gém budc cho dong vat c6 va dung luong hiru hiéu cua it nhat mot hop chét dugc
boc 10 hodc mudi duoc dung cua chung, hodc duge phém ¢6 chira it nhit mét hop

chét dugc boc 10 hodc mudi duge dung clia ching.

Theo mot s phwong an, hop chét va dugc phdm dugce boc 10 hitu dung trong
viée didu tri nhidu réi loan thin kinh, tdm than va nhén thirc lién quan dén thu thé
mAChR M, bao gém mot hodc nhiéu tinh trang bénh hodc bénh sau day: bénh tam
than phan liét, rbi loan tAm than NOS, rdi loan tim than ngén han, rdi loan nhan cach
dang phan liét, roi loan phan liét cam xc, 161 loan hoang tudng, rbi loan tAm than
chia sé, bénh tdm than phén liét trAm trong, chung b1 loan tAm than sau sinh, trAm
cam thé tAm than, ddu hidu dAu tién ctia bénh tAm than, ching r6i loan tAm than mudn,
chimg rbi loan tAm thin phil niém, ching rbi loan tam than nghé nghiép, chimg rdi
loan tdm than kinh nguyét, r6i loan tAm than tht phat, b1 loan ludng cuc I vdi cac
dAu hiéu tAm than, va rdi loan tAm than do thudc gdy ra. Theo mot sb phuong an, roi
loan tam than 13 chimg r6i loan tAm than lién quan dén sy 6m yéu duoc chon tir rdi
loan trAm cam chinh, r6i loan cam xic, 161 loan ludng cuc, 161 loan dién giai, bénh
Alzheimer, rdi loan than kinh, ching giam glucoza huyét, AIDS, bénh luput, va roi

loan ciing thing sau sang chan.

Theo mdt sb phuong an, r6i loan 1a rdi loan than kinh duge chon tir u néo,
ching mét tri thé Lewy, da xo cing, bénh sarcoit, bénh Lyme, giang mai, bénh
Alzheimer, bénh Parkinson, va viém néo khang thu thé NMDA.

Theo mot s phuong é4n, r6i loan 12 rdi loan tAm than dugc chon tir bénh tAm
than phan liét, rbi loan tAm than ngén han, 161 loan nhan cach dang phan liét, rbi loan
phén 1iét cam xuc, r6i loan hoang tudng, va r6i loan tAm thin chia sé. Theo mdt sd
phuong an, bénh tdm than phan liét dugc chon tir bénh tim than phan liét trAm trong,
bénh tam thin phan liét cing truong lyc, bénh tAm than phan liét o gidc, bénh tam
thin phan liét tan du, bénh tim than phan liét v0 to chire, va bénh tim than phan liét

khong phén biét. Theo mot sd phuong én, 161 loan dugc chon tir 161 loan nhan cach

-81-



36901

loan than, rdi loan nhén cach dang phan liét, va 161 loan nhan cach hoang tudng. Theo
mdt s6 phwong 4n, r6i loan tAm than 13 do tinh trang y hoc chung va do héa chét gay
ra hodc do thudc gy ra (phenxyclidin, ketamin va cic thubc gdy mé phan ly khac,

amphetamin va c4c thudc kich thich tdm than khéc, va cocain).

Theo mdt s6 phwong 4n, sang ché d& xuét phuong phap didu tri rdi loan nhan
thirc, bao gdm budc cho bénh nhan can chung dung lugng hitu hiéu ctia hop chét hoic
dugc phim theo sang ché. Theo mot sé phuong én, rdi loan nhan thirc bao gdbm chiing
mét tri (lién quan dén bénh Alzheimer, ching thiéu mau cuc bd, chimg mat tri nhdi
mau da dang, chin thuong, cic van @& vé& mach mau hoic dot quy, bénh HIV, bénh
Parkinson, bénh Huntington, bénh Pick, bénh Creutzfeldt-J acob, su giam oxy huyét
chu sinh, c4c tinh trang y hoc chung khéc hodc chiing lam dung chét gay nghién), mé
sang, rbi loan mét tri nhé, mé sang dai ding do thudc gy ra, ching mét tri do bénh
HIV, chiing mét tri do bénh Huntington, ching mét tri do bénh Parkinson, chirng mét
tri phitc hop Parkinsonian-ALS, chirng mét tri kiéu Alzheimer, suy giam nhén thic

lién quan dén tudi tac, va bénh suy giam nhan thirc nhe.

Sy chinh sira vin ban clia phién ban thi tw ciia S6 Tay Chan Poan Va Théng
Ké Réi Loan Tam Thén (Diagnostic and Statistical Manual of Mental Disorders -
DSM-IV-TR) (2000, Hi¢p Hoi Tam Than Hoa Ky, Washington DC) cung cap cong
cu chan doan bao gém 161 loan nhan thirc bao gE‘)m chiung mét tri, mé sang, rbi loan
mét tri nhd va suy gidm nhén thirc lién quan dén tudi tac. Phién béan thir nam cia So
Tay Chén Poén Va Théng Ké Réi Loan Tam Than (DSM-5) (2013, Hiép Hoi Tam
Than Hoa Ky, Washington DC) cung cip cong cu chin doan dbi véi rdi loan nhan
thtrc than kinh (NCD) ma bao gdbm mé séng, sau d6 1a cac hoi chung NCD chinh,
NCD nhg, va kiéu phu bénh cén cta ching. Kiéu phu NCD chinh hogc nhe bao gém
NCD do bénh Alzheimer, NCD mach, NCD thé Lewy, NCD do bénh Parkinson, NCD
tran-thai duong, NCD do chin thuwong so ndo, NCD do nhiém HIV, NCD do
thudc/hoa chit giy ra, NCD do bénh Huntington, NCD do bénh prion, NCD do tinh
trang bénh khac, NCD do da can nguyén, va NCD khong xac dinh. Loai NCD trong
DSM-5 bao ham nhém cac rdi loan trong d6 su thiéu hut 14m sang nguyén phat 1a &
chirc ning nhén thic, va bi méc phai hon 12 phat trién. Nhu duoc dung trong ban md

ta nay, thuat ngit "roi loan nhan thirc" bao gdbm viéc diéu tri roi loan nhén thirc va roi
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loan nhén thirc than kinh nhu dugc md ta trong DSM-IV-TR hodc DSM-5. Nguoi ¢o
hiéu biét trung binh trong linh vuc s& nhan ra rang c6 cdc danh phap, phan loai bénh
va hé théng phan loai thay thé dbi v6i cac rdi loan tAm than, va cdc hé théng nay phat
trién cling véi su tién trién cta y hoc va khoa hoc. Do d6 thuét ngit "ri loan nhan
thirc" dugce du dinh 13 bao gém nhu céc rdi loan ma duoc mo ta trong cac nguf‘)n chin

doan khac.

Theo mot s6 phuwong 4n, séng ché d& xuit phuong phap didu tri bénh tAm than
phén 1iét hodc ching rdi loan tAm than, bao gdm budc cho bénh nhén can ching dung
lugng hiru hiéu cia hop chit hogc duge phdm theo sang ché. Bénh tAm than phan liét
hodc bénh ly 161 loan tAm than cu thé 13 bénh tAm than phan liét hoang tudéng, v td
chtre, cing truong luc hodc khong phén biét va 1di loan tAm than do thudc gay ra.
DSM-IV-TR cung cip cong cu chin dodn ma bao gdbm bénh tAm than phan liét hoang
tudng, vO t chire, cang truong lyc, khong phan bi¢t hodc tan du, va rdi loan tAm than
do thubc gy ra. DSM-5 loai trir kiéu phu ctia bénh tam than phan liét, va thay vi bao
gdm cich tiép can theo chidu dé xép hang d0 nghiém trong d6i voi cac triéu chimg
¢bt 181 cia bénh tAim than phéan li€t, dé ndm dugc dd khong déng nhét cta loai triéu
ching va dd nghi€ém trong thé hién & céc ca thé méc céc rdi loan tAm than. Nhu duoc
dung trong ban mo ta nay, thuét ngit "bénh tdm than phén liét hodc chimg rbi loan
tAm than" bao gdm viéc didu tri cac rbi loan tAm than nhu dugc md ta trong DSM-
IV-TR hodc DSM-5. Nguoi ¢6 hiéu biét trung binh trong linh vuc s& nhén ra ring c6
cac danh phap, phén loai bénh va hé théng phén loai thay thé d6i v6i cac rdi loan tAm
thin, va cac hé théng nay phat trién cing véi su tién trién ctia y hoc va khoa hoc. Do
d6 thudt ngit "bénh tAm thin phan liét hodc chimg rdi loan tam than" duge du dinh 12

bao gdm nhu céc rdi loan ma duge md ta trong cac nguon chan doan khac.

Theo mot s6 phuong 4n, sang ché d& xuét phuong phap diéu tri chting dau, bao
gbm budc cho bénh nhén can chung dung lugng hitu hi¢u cua hgp chét hodc dugc
pham theo séng ché. Cac phuong an ching dau cu thé 1a chiing dau xuwong va khép
(viém xuong khop), chimg dau chuyén dong 13p, chung dau rang, chimg dau do ung
thu, ching dau cén co (tén thuong co bép, dau nhirc toan thén), ching dau quanh
ving phau thuat (phAu thut n6i chung, phu khoa), chimg dau man tinh va ching dau
than kinh.

-83-



36901

Hop chét va dugc phim c6 thé con hitu dung trong phwong phap dé ngin ngira,
diéu tri, kiém soat, cai thién, hodc lam giam nguy co cua bénh, t61 loan va tinh trang
bénh néu trong ban mo ta nay. Hop chit va duoc phim c6 thé con hitu dung trong
phuong phép dé ngan ngira, didu tri, kiém soat, cai thién, hodc 1am gidm nguy co cia

bénh, r6i loan va tinh trang bénh néu trén, ket hop v6i céc tac nhan khac.

Trong viéc diéu tri tinh trang bénh ma doi héi su hoat hoa cua mAChR Mg,
mirc d6 lidu lugng thich hop ¢6 thé ndm trong khoang tir khoéng 0,01 dén 500 mg
cho mdi kg khdi lugng co thé bénh nhan cho mdi ngay, ma c6 thé duoc ding trong
lidu don hodc da lidu. Mitrc d9 lidu lwgng 6 thé nam trong khoang tir khoang 0,1 dén
khoang 250 mg/kg cho mdi ngay, hodc tlr khoang 0,5 dén khoang 100 mg/kg cho mdi
ngay. Muc do liéu luong thich hgp 6 thé nim trong khoang tir khoang 0,01 dén 250
mg/kg cho mdi ngay, tir khoang 0,05 dén 100 mg/kg cho mdi ngay, hodc tir khoang
0,1 d&n 50 mg/kg cho mdi ngdy. Trong khoang gia tri nay lidu lugng c6 thé nim trong
khoang tir 0,05 dén 0,5, tir 0,5 dén 5 hodc tir 5 dén 50 mg/kg cho mdi ngay. Dé dung
qua duong miéng, dugc phim c6 thé duoc cung cp & dang vién nén chira tir 1,0 dén
1000 miligam thanh phan hoat tinh, cu thé12 1,0, 5,0, 10, 15, 20, 25, 50, 75, 100, 150,
200, 250, 300, 400, 500, 600, 750, 800, 900, hogc 1000 miligam thanh phan hoat tinh
d8 diéu chinh triéu ching cua lidu luong cho bénh nhén cin duoc diéu tri. Hop chét
6 thé dugce dung theo phéc dd tir 1 dén 4 14n cho mdi ngdy, t6t hon 1a mot 1an hodc
hai 1an cho mdi ngay. Phéc dd lidu lugng nay c6 thé duoc diéu chinh d thu duge dap
tng lidu lugng t6i wu. Tuy nhién, cAn hiéu ring, mtrc 4o lidu luong cu thé va tan suét
lidu lugng ddi v6i bénh nhan cu thé bét ky c6 thé duoc thay dbi va s& phu thudc vao
nhidu yéu t bao gdm hoat tinh ctia hop chat cu thé duoc ding, do bn dinh chuyén
héa va do dai tac dong clia hop chat d6, tudi, khéi luong co thé, sirc khée chung, gidi
tinh, ché @0 an, phuong thirc va thoi gian dung, tdc do bai tiét, su Kkét hop thubc, do

nghiém trong cta tinh trang bénh cy thé, va vat chu trai qua liu phdp.

Do d6, theo mot sd phuong én, sang ché @& cép dén phuong phéap hoat hoa
hoat tinh thy thé mAChR My trong it nhét mot té bao, bao gom budc cho it nhit mot
té bao tiép xtic v6i it nhat mot hop chét duge boc 10 hodc it nhit mot san phém cua
phuong phap duge boc 16 & lugng hitu hi¢u dé hoat hda mAChR M4 trong it nhit mot

t& bao. Theo mot sb phuong 4n, t& bio 14 té bao dong vét c6 va, vi du nhu, té bao
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nguoi. Theo mot sb6 phuong 4n, té bao dugc phan 14p tir dbi tugng trudc budce tiép

xtc. Theo mot sb phuong 4n, viéce tiep xtc 14 thong qua viée dung cho doi tuong.

Theo mdt s phuong 4n, sdng ché d& cap dén phuong phap hoat héa hoat tinh
mAChR M & dbi tugng, bao gdm buée cho d6i twong dung it nhat mot hop chét dugc
boc 10 hodc it nhit mot san phém ctia phuong phap dugc boc 16 ¢ liéu luong va lugng
hitu hiéu dé hoat héa hoat tinh mAChR M4 & d6i tugng. Theo mot s6 phurong 4n, dbi
tuong 14 dong vat c6 v, vi du nhu, ngudi. Theo mot s6 phuong an, dong vét c6 vi
d3 duogc chin doan 1a cAn su chi vin mAChR My trude bude dung. Theo mdt sd
phuong 4n, dong vét c6 va da duge chan doan 13 cin sy hoat héa mAChR Ma truée
budc dung. Theo mot sd phuong 4an, phuwong phdp con bao gbm budc xac dinh i

tuong can su cht vin mAChR M.

Theo mot sb phuong 4n, sang ché @ cap dén phuong phap didu tri rdi loan
lién quan dén su hoat h6a mAChR M, chon loc, vi du nhu, r6i loan lién quan dén hoat
tinh gay tiét cholin, & dong vét c6 vit bao gom budc cho dong vat c6 vi dung it nhét
mot hop chét dugc boc 16 hojc it nhit mét san phém ctia phuong phap dugc boc 16 &
lidu luong va lugng hitu hiéu dé didu tri rdi loan & dong vét co6 vi. Theo mot sb
phwong &n, dong vat c6 vii 1a nguoi. Theo mot sb phwong dn, dong vat c6 vi da dugce
chan doan 13 cin didu tri rdi loan trude bude dung. Theo mot s6 phuong 4n, phuong

phap con bao gdom budc xéc dinh doi tuong can diéu trj roi loan.

Theo mot sb phuong an, 161 loan ¢ thé duogc chon tir ching r6i loan tAm than,
bénh tam than phan liét, o1 loan cu X, 161 loan hanh vi gy 1o, 161 loan ludng cuc,
céc con bénh tAm than ctia chimg lo ling, ching lo léng lién quan dén chung rbi loan
tam thin, rdi loan tAm trang tm than ching han nhu 16i loan trim cam chinh nghiém
trong; rdi loan tAm trang lién quan dén cac r6i loan tam than, chimg dién clp tinh,
trAm cam lién quan dén rbi loan ludng cuc, 161 loan tdm trang lién quan dén bénh tAm
than phan liét, biéu hién hanh vi cta thiéu ning tri tué, roi loan tu ky, r6i loan di
chuyén, hoi chimg Tourette, hoi chimg mét truong luc-cling do, rdi loan di chuyén
lién quan dén bénh Parkinson, loan van dong muon, 161 loan van dong dua trén su
thoai hoa thin kinh va do thude gay ra, 161 loan ting dong giam chu y, r6i loan nhan

thirc, ching mat tri, va rdi loan tri nho.

-85-



36901

Theo mdt s6 phuong 4n, 161 loan 13 bénh Alzheimer.
b. Su tang tiém lwc ciia hoat tinh thu thé muscarinic axetylcholin

Theo mot sd phuong an, sang ché d cap dén phuong phéap lam ting tiém luc
ctia hoat tinh thu thé muscarinic axetylcholin & dong vat c6 vi bao gébm bude cho
dong vat c6 vl dung luong hitu hi€u cia it nhit mot hop chat dugc boc 10 hodc mudi
dugc dung ctia chung, hodc dugc phém c6 chira it nhit mot hop chat dugc boc 16 hoic

muoi duoc dung cia chung.

Theo mot ) phuong én, su tang tiém luc cta hoat tinh thu thé muscarinic
axetylcholin 1am tang hoat tinh thy thé muscarinic axetylcholin. Theo mot s6 phuong
an, su tang tiém luc ctia hoat tinh thu thé muscarinic axetylcholin 1a sy chi van mot
phin ctia thy thé muscarinic axetylcholin. Theo mot sd phuong én, sy tang tiém luc
cua hoat tinh thu thé muscarinic axetylcholin 1a sy didu bién di lap thé duong ctia thy

thé muscarinic axetylcholin.

Theo mdt sb phwong &n, hop chit duge ding thé hién sy ting tiém luc cua
mAChR My v6i ECso nho hon khoang 10 pM, nhé hon khoang 5 pM, nhé hon khoang
1 pM, nho hon khoang 500 nM, hodc nhé hon khoang 100 nM. Theo mot s6 phuong
an, hop chét dugc dung thé hién su ting tiém luc cia mAChR M4 v6i ECso nim trong
khoéang tir khoang 10 uM dén khoang 1 nM, tir khoang 1 pM dén khoang 1 nM, tir
khoang 100 nM dén khoang 1 nM, hodc tir khoang 10 nM dén khoang 1 nM.

Theo mdt sé phuong an, dong vat c6 va 1a nguoi. Theo mot s6 phuong 4n,
dong vat c¢6 va di dugc chén doan 13 can sy ting tiém luc cua hoat tinh thy thé
muscarinic axetylcholin trudc bude ding. Theo mot s6 phuong 4n, phwong phép con
bao gdbm budc xac dinh dong vét co vi can sy ting tiém luc hoat tinh thu thé
muscarinic axetylcholin. Theo mot sd phuong 4n, sy ting tiém luc cua hoat tinh thu
thé muscarinic axetylcholin diéu tri rdi loan lién quan dén hoat tinh thu thé muscarinic
axetylcholin & dong vét c6 va. Theo mot sé phuong 4n, thu thé muscarinic

axetylcholin 148 mAChR Ma.

Theo mot sb phuong an, su ting tiem lyc cia hoat tinh thu thé muscarinic
axetylcholin & dong vat ¢ vu co lién quan dén viéc diéu tri roi loan than kinh va/hodc

tam thén lién quan dén roi loan chirc néng thu thé muscarinic, chang han nhu ro6i loan
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than kinh hozc tdm thin dugc boc 10 trong ban mo ta nay. Theo mot sb6 phuong 4n,

thu thé muscarinic 13 mAChR M.

Theo mot s& phuong 4n, sang ché @ xuit phwong phép lam ting tiém luc cua
hoat tinh thy thé muscarinic axetylcholin trong té bao, bao gdbm budc cho té bao tiép
xuc v6i lugng hitu hiéu cua it nhit mot hop chit dugc bdc 16 hoic mubi dugc dung
cia ching. Theo mot s6 phuong 4n, té bao 1a t& bao dong vat c¢6 va (vi du, té bao
nguoi). Theo mot sb phuong an, té bao duoc phan 14p tr ddng vat ¢6 va trude bude
tiép xuc. Theo mot s6 phuong 4n, viéc tiép xuc 1 thong qua viéc ding cho dong vat
cé vi.

c. Ting cwong nhin thirc

Theo mot s& phuong 4n, sang ché d& cap dén phuong phép ting cuong nhén
thic & dong vat c6 vu bao gdm bude cho dong vat c6 vi dung lugng hitu hi¢u cua it
nhit mot hop chit dugc boc 10; hodc mudi duoc dung, hydrat, solvat, hodc dang da

hinh cda chung.

Theo mot sb phuong &n, dong vat c6 vu 1a nguoi. Theo mot s6 phuong éan,
dong vat c6 vi da dugc chan doan 14 cin su ting cudng nhén thic trude bude dung.
Theo mot s6 phuong 4n, phuong phap con bao gbdm budc xdc dinh dong vat c6 vi
can sy ting cuong nhén thirc. Theo mot s6 phuong 4n, su can tang cudng nhén thirc
lién quan dén 161 loan chirc néng thy thé muscarinic. Theo mdt sé phuong én, thy thé

muscarinic 18 mAChR Ma.

Theo mot sb phwong 4n, sy ting cudng nhan thire sy tang 1én dang ké vé mit
théng ké ciia Sy Nhan Thirc Dbbi Tuong Méi. Theo mdt s6 phuong 4n, su ting cuong
nhan thie 14 sy tang 1én ding ké v& mat thong ké cia hiéu suét ctia Thir Nghiém Phan

Loai Thé Wisconsin (Wisconsin Card Sorting Test).
d. Phwong phéap ddng tri liéu

Séang ché con @ cap dén viéc dung chit hoat h6a mAChR My chon loc dé cai
thién hi¢u qua didu tri trong truong hop tri liéu nhén thirc hodc hanh vi. Ttc 14, theo
mot sb phuong 4n, sdng ché d& cap dén phuong phép ddng tri liéu bao gbm bude cho

dong vét ¢6 vi dimg lugng va lidu hitu hiéu cta it nhat mot hop chét duoc boc 10,
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ho#ic mudi dugc dung cia ching.

Theo mot s6 phuong 4n, viéc dung nay cai thién hiéu qua diéu tri trong trudng
hop tri liéu nhan thirc hodc hanh vi. Viéc dung két hop véi tri liéu nhén thirc hodc
hanh vi c6 thé 12 lién tuc hodc gian doan. Viéc ding can phai khong dong thoi véi tri
liéu va co thé 1a trude, trong, va/hodc sau tri ligu. Vidy nhu, tri liéu nhén thirc hodc
hanh vi c6 thé dugc cung cép trong 1, 2, 3, 4, 5, 6, 7 ngay trudc ho#c sau khi dung
hop chit. Vi du nhu, tri liéu nhan thirc hodc hanh vi ¢6 thé dugc cung cép trong 1, 2,
3, hodic 4 tudn truée hodc sau khi ding hop chét. Vi du khéc nita 14, trj liéu nhan thirc
ho#c hanh vi ¢é thé duoc cung cp trude hoge sau khi ding trong khoang thoi gian‘la

1,2,3,4,5,6,7,8,9, hodc 10 thoi gian ban thai ciia hop chit dugc dung.

CAn hiéu ring phwong phép d6ng tri liéu duge boc 10 6 thé duge sir dung két

hop vé6i hop chit, duge pham, bd kit, va viée sir dung dugc boe 19.
e. Triliéu két hop

Trong phuong phap st dung duge md ta trong ban mo ta ndy, (cac) tdc nhin
tri lidu bd sung c6 thé duoc dung dong thoi hodc tuln tu v6i hop chit va dugc pham
duoc bdc 16. Viéc dung tudn tu bao gf“)m viéc dung trudce hodc sau hop chéit va dugc
phém dugce boc 16. Theo mot s6 phuong 4n, tac nhan hodc cac tac nhén tri licu bd
sung c6 thé dugc dung trong cung dugc pham nhu hop chit dugc boc 19. Theo céc
phuong an khac, ¢o thé c6 khoang cach thoi gian gitra viéc dung tac nhén tri liéu bd
sung va hop chét duoc boc 1d. Theo mot ) phuong 4n, viéc dung tac nhén tri li¢u bd
sung v6i hop chét duge boc 10 co thé cho phép lidu luong thap hon cua tac nhén tri
liéu khéc vi/hodc vide dung & khoang tan s nho hon. Khi dugc ding két hop v6i mot
hogic nhidu thanh phan hoat tinh khac, hop chét theo sang ché va thanh phan hoat tinh
Khac c6 thé duoc sir dung & lidu lugng thip hon so vi khi mdi chat duge dimg don
1é. Theo d6, dugc phdm cla sang ché bao gdém céc dugc phim ma chira mét hodc
nhiéu thanh phén hoat tinh khéc, ngoai hop chét c6 cong thire (I). Dang két hop néu
trén bao gdm dang két hop clia hop chét theo sang ché khong chi v6i mot hop chét
hoat tinh khac, ma con v6i hai hodc nhiéu hop chét hoat tinh khéc.

Hop chit dugc boc 10 ¢6 thé dugc str dung dudi dang céc tic nhan don 1€ hoac

két hop v6i mdt hogic nhiéu thude khac trong diéu tri, ngin nglra, kiém soét, cai thién
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ho#ic 1am gidm nguy co cua bénh, r6i loan va tinh trang bénh néu trén ma hop chét
hogic thudc khac hitu dung dbi v6i ching, ma su két hop cac thudc v6i nhau an toan
hon hodc hitu hiéu hon so véi mdi thudc mdt minh. (Céc) thudc khéc c¢6 thé duoc
ding theo duong dung va ¢ lugng thuong duge s dung dbi vé6i chung, dong thoi
hoidc tudn tu voi hop chit duge boc 16. Khi hop chit dugc boc 16 dugce sit dung déng
thoi véi mot hodc nhiéu thudc khac, duoc phém & dang liéu lwgng don vi chtra thube
va hgop chét duge boc 10 ndy co thé dugc st dung. Tuy nhién, tri liéu két hop cling c6
thé duoc dung theo ké hoach gbi 1én nhau. Ciing hinh dung dugc rang su két hop cia
mét hogc nhidu thanh phan hoat tinh va hop chét duwgc boc 16 ¢6 the hiru hiéu hon so
v6i dudi dang tac nhan don 1. Do d6, khi dugc ding két hop véi mdt hodc nhidu
thanh phin hoat tinh khéc, hop chit duge boc 19 va thanh phan hoat tinh khéc c6 thé

duoc st dung & lidu lugng thip hon khi mdi chit dugc st dung don 1¢.

Dugc phdm va phuong phap theo séng ché c6 thé con chira hop chét hoat tinh
trj liéu khac nhu néu trong ban mo ta nay ma thuong duoc ap dung trong didu tri cac

tinh trang bénh 1y néu trén.

Dang két hop néu trén bao gbm dang két hop ctia hop chéit duoc boc 10 khong
chi v6i mot hop chét hoat tinh khéac, ma con véi hai hodc nhiéu hop chét hoat tinh
khac. Tuong tu, hop chit duoc boc 19 ¢co thé dugc str dung két hop véi thudc khac
ma dugc st dung trong ngin ngua, diéu tri, kiém soét, cai thién, hodc lam gidm nguy
co cua bénh hoic tinh trang bénh ma hop chét duge boc 10 hitu dung dbi vé6i no.
Thudc khéc nay c6 thé dugc dung, theo dudong dung va & lugng thuong dugc str dung
dbi véi chiing, ddng thoi hodc tudn ty v6i hop chit theo séng ché. Khi hop chét theo
sang ché dugc st dung d6ng thoi voi mot hodc nhiéu thudc khac, uu tién duge pham
chtra thube khac nay ngoai hop chit dugc bdc 19. Theo do, dugc pham bao gbm céc
dugc phdm ma con chira mot hodc nhidu thanh phan hoat tinh khéac, ngoai hop chét

theo sang ché.

Ty 18 khéi lugng ctia hop chét dugc boc 19 v6i thanh phan hoat tinh thir hai ¢6
thé dugc thay dbi va s& phu thudc vao liéu luong hitu hiéu cta mai thanh phan. Nhin
chung, liéu lugng hitu hiéu cia mai thanh phan duge st dung. Do d6, vi du nhu, khi
hop chét theo sang ché dugc két hop véi tac nhan khéc, ty 1€ khéi lwgng ctia hop chét

dugc boc 10 véi tac nhan khic thuong ndm trong khoang tir khoang 1000:1 dén
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khoang 1:1000, t6t hon 1a tir khoang 200:1 dén khoang 1:200. Dang két hop ctia hop
chit theo sang ché va thanh phan hoat tinh khac thuong cling nam trong khoang néu
trén, nhung trong m3i trudng hop, lidu lugng hitu higu cia mbi thanh phan hoat tinh

can dugc st dung.

Trong dang két hop nay hop chit duoc boc 16 va tac nhan hoat tinh khac ¢6
thé dugc dung riéng r&€ hodc két hop. Ngoai ra, viéc dung mot thanh phan c6 thé 1a

truée, ddng thoi, hodc sau viée ding (cic) tdc nhén khac.

Theo dé, hop chét duge bac 1 ¢6 thé duge sit dung mdt minh hodc két hop
vé6i cac tac nhan khac ma d3 biét 12 ¢6 loi ¢ chi dinh hodc thudc khac ma anh hudng
dén céc thu thé hodc enzym ma lam tang hiéu qua, dd an toan, do thuén tién, hodc
lam giam tac dung phu hodc doc tinh khong mong mudn cta hop chét duge boc 1.
Hop chét dugc bdc 10 va tac nhan khac co thé duoc dung cung nhau, trong tri li€u

ddng thoi hodc trong sy ‘két hop cb dinh.

Theo mdt sb phuong 4n, hop chét c6 thé dugc dung két hop véi tac nhan khang
Alzheimer, chit (rc ché beta-secretaza, tac nhan gay tiét cholin, chit rc ché gama-
secretaza, chét rc ché HMG-CoA reductaza, chét chu véan di lap thé M, chét didu
bién di lap thé dwong M, NSAID bao gdm ibuprofen, vitamin E, va khang thé khang
amyloit. Theo phwong 4n khac, hop chét duge boc 10 co thé duge dung két hop voi
chét 1am diu, thudc ngd, thube giam lo 4u, thude chéng loan than kinh (dién hinh va
khong dién hinh), tdc nhén chéng lo ling, xyclopyrolon, imidazopyridin,
pyrazolopyrimidin, thubc an thin nhe, chét chu van va chit d6i khang melatonin, tac
nhan melatonergic, benzodiazepin, barbiturat, chit dbi khang SHT-2, va chét tuong
ty, ching han nhu: adinazolam, allobarbital, alonimid, alprazolam, amisulprit,
amitriptylin, amobarbital, amoxapin, aripiprazol, bentazepam, benzoctamin,
brotizolam, bupropion, buspion, butabarbital, butalbital, capurit, carbocloral, cloral
betain, cloral hydrat, clomipramin, clonazepam, cloperidon, clorazepat,
chlordiazepoxit, clorethat, chlorpromazin, clozapin, cyprazepam, desipramin,
dexclamol, diazepam, dicloralphenazon, divalproex, diphenhydramin, doxepin,
estazolam, ethchlorvynol, etomidat, fenobam, flunitrazepam, flupentixol,
fluphenazin, flurazepam, fluvoxamin, fluoxetin, fosazepam, glutethimit, halazepam,

haloperidol, hydroxyzin, imipramin, lithi, lorazepam, lormetazepam, maprotilin,
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mecloqualon, melatonin, mephobarbital, meprobamat, methaqualon, midaflur,
midazolam, nefazodon, nisobamat, nitrazepam, nortriptylin, olanzapin, oxazepam,
paraldehyt, paroxetin, pentobarbital, perlapin, perphenazin, phenelzin, phenobarbital,
prazepam, promethazin, propofol, protriptylin, quazepam, quetiapin, reclazepam,
risperidon, roletamit, secobarbital, sertralin, suproclon, temazepam, thioridazin,
thiothixen, tracazolat, tranylcypromin, trazodon, triazolam, trepipam, tricetamit,
triclofos, trifluoperazin, trimetozin, trimipramin, uldazepam, venlafaxin, zaleplon,
ziprasidon, zolazepam, zolpidem, va mubi cia chung, va dang Két hgp cta chiing, va
dang tuong tu, hodc hop chét duogc boc 16 co thé duge dung két hop véi viée sir dung

phuong phap vat ly chéng han nhu véi tri liéu 4nh sang hodc su kich thich dién.

Theo mot sd phuong an, hop chit c6 thé duge dung két hop véi levodopa (c6
hoidc khong co chit trc ché decarboxylaza ngoai ndo chon loc ching han nhu
carbidopa hodc benserazit), chit chéng géy tiét cholin chéng han nhu biperiden (tity
y & dang mudi hydroclorua hodc lactat cia no) va trihexyphenidyl (benzhexol)
hydroclorua, chét trc ché COMT chéng han nhu entacapon, chét e ché MOA-B, chét
chéng oxy hoa, chét dbi khang thy thé A2a adenosin, chét chi van gay tiét cholin,
chét d6i khang thu thé NMDA, chét d6i khang thu thé serotonin va chét cha vén thu
thé dopamin chéing han nhu alentemol, bromocriptin, fenoldopam, lisurit, naxagolit,
pergolit va pramipexol. Cén hiéu o rang chét chi van dopamin c6 thé & dang mudi
dugc dung, vi du nhu, alentemol hydrobromua, bromocriptin mesylat, fenoldopam
mesylat, naxagolit hydroclorua va pergolit mesylat. Lisurit va pramipexol thuong

duoc st dung & dang khong phai mubi.

Theo mdt sb phuwong &n, hop chét c6 thé dugc ding két hop véi hop cht tir
cac 16p phenothiazin, thioxanten, dibenzazepin di vong, butyrophenon,
diphenylbutylpiperidin va indolon cua tac nhan an thin. Vi du thich hop veé
phenothiazin bao gém chlorpromazin, mesoridazin, thioridazin, axetophenazin,
fluphenazin, perphenazin va trifluoperazin. Vi du thich hop vé thioxanten bao gdm
chlorprothixen va thiothixen. Vi du vé dibenzazepin 1a clozapin. Vi du veé
butyrophenon 1a haloperidol. Vi du vé diphenylbutylpiperidin 13 pimozit. Vi du vé
indolon 13 molindolon. T4c nhan an than khac bao gdm loxapin, sulpirit va risperidon.

CAn hiéu rd ring tic nhan an than khi dugc ding két hop véi hop chét dugc boc 19 co
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thé 13 & dang mubi dugc dung, vi du nhu, chlorpromazin hydroclorua, mesoridazin
besylat, thioridazin hydroclorua, axetophenazin maleat, fluphenazin hydroclorua,
fluphenazin enathat, fluphenazin decanoat, trifluoperazin hydroclorua, thiothixen
hydroclorua, haloperidol decanoat, loxapin sucxinat va molindon hydroclorua.
Perphenazin, chlorprothixen, clozapin, haloperidol, pimozit va risperidon thudng
duoc st dung & dang khong phai mudi. Do d6, hop chét dugc bace 16 ¢6 thé duge dung
két hop v6i axetophenazin, alentemol, aripiprazol, amisulprit, benzhexol,
bromocriptin, biperiden, chlorpromazin, chlorprothixen, clozapin, diazepam,
fenoldopam, fluphenazin, haloperidol, levodopa, levodopa with benserazit, levodopa
véi carbidopa, lisurit, loxapin, mesoridazin, molindolon, naxagolit, olanzapin,
pergolit, perphenazin, pimozit, pramipexol, quetiapin, risperidon, sulpirit,
tetrabenazine, trihexyphenidyl, thioridazin, thiothixen, trifluoperazin  hodc

ziprasidon.

Theo mdt sb phuong an, hop chit c6 thé dugc dung két hop véi tac nhan chéng
trAm cam hodc chbng lo lang, bao gdm chét tc ché tai hap thu norepinephrin (bao
gdm ba vong amin bac ba va ba vong amin béc hai), chét e ché tai hap thu serotonin
chon loc (SSRI), chit trc ché monoamin oxidaza (MAOI), chét (rc ché thuan nghich
ciia monoamin oxidaza (RIMA), chét tc ché tai hip thu serotonin va noradrenalin
(SNRI), chét dbi khang yéu td giai phong corticotropin (CRF), chit @i khang thu thé
a-adreno, chét ddi khang thu thé neurokinin-1, chét chéng trAm cam khong dién hinh,
benzodiazepin, chit chti van hodc chét di khang 5-HT1A, cu thé 1a chét chi van mot
phan 5-HT1A, va chit déi khang yéu tb giai phong corticotropin (CRF). Céc tac nhan
cu thé bao gbm: amitriptylin, clomipramin, doxepin, imipramin va trimipramin;
amoxapin, desipramin, maprotilin, nortriptylin va protriptylin; fluoxetin, fluvoxamin,
paroxetin va sertralin; isocarboxazid, phenelzin, tranylcypromin va selegilin;
moclobemit; venlafaxin; duloxetin; aprepitant; bupropion, lithi, nefazodon, trazodon
va viloxazin; alprazolam, chlordiazepoxit, clonazepam, clorazepat, diazepam,
halazepam, lorazepam, oxazepam Va prazepam; buspiron, flesinoxan, gepiron va

ipsapiron, va mudi dugc dung cta chung.

Theo mdt sé phuwong an, hop chét co thé duogc dung cling vdi chét cha van

orthosteric muscarinic, cht ting cudong hiéu luyc muscarinic, hodc chat ¢ ché
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cholinsteraza. Theo mot sd phuong an, hop chét ¢6 thé dugc dung cung véi chét e
ché GlyT1 va chit twong tw ching han nhu, nhung khong gidi han 6: risperidon,
clozapin, haloperidol, fluoxetin, prazepam, xanomelin, lithi, phenobarbitol, va mubi

cia ching va dang két hop ctia chung.
f. Phwong thirc dung

Phuong phap diéu tri c6 thé bao gdm s6 luong phuong thirc ding bét ky clia
dugc phim duge boc 1. Phuong thire ding c6 thé bao gbm vién nén, vién tron, vién
bao duong, vién nang gel cing va mém, hat, hat, dung dich trong nuéc, lipit, dau
hodc dung dich khac, nhil tuong chéng han nhu nhil tuong dﬁu—trong-nu('yc, liposom,
huyén phu trong nudce hodc trong dau, sird, con ngot, nhil tuong ran, dich phan tan
rén hodic bot c6 thé phén tan dugc. D& diéu ché dugc phém dé dung qua duong miéng,
tac nhan c6 thé dwoc phdi tron véi chét phu gia va ta dugc thong thuong da biét va
da duoc st dung chéng han nhu vi du nhu, gbm arabic, da talc, tinh bot, duong (chéng
han nhu, vi dy, manitoza, metyl xenluloza, lactoza), gelatin, tdc nhan hoat dong bé
mat, magie stearat, dung moi trong nudc hodc khong trong nudc, dan xuét parafin,
tac nhan lién két chéo, chit phan tan, chét nhii twong hoa, chét 1am tron, tic nhan bao
quén, tdc nhan tao huong vi (vi dy, tinh déu), chét ting cuong do hoa tan (vi du,
benzyl benzoat hodc rugu benzyl) hodc chét ting cudong sinh kha dung (vi du
Gelucire™). Trong dugc phém, tac nhan cling c6 thé duoc phan tan trong vi hat, vi

du duoc phém hat nano.

Pé dung ngoai dudng tiéu hoa, tic nhén c6 thé dugc hoa tan hodc tao huyén
phu trong chét pha lodng chép nhan dugc vé mit sinh Iy, ching han nhu, vi du, nuéc,
chit dém, dAu ¢6 hodc khong co chét 1am tan, tac nhin hoat dong bé mit, chét phén
tan hoac chét nhil twong hoa. DPéi véi dau vi du va khong lam gidi han, dau 6 liu, dau
lac, diu hat bong, diu dau tuong, dau thiu diu va dau vimg c6 thé dugc str dung.
Thong thudng hon, dé dung ngoai duong tiéu hoa, tic nhén c6 thé 1a & dang trong
nudec, trong lipit, trong dau hoic dang khac cta dung dich hodc huyén phtl hodc thdm

chi dugc dung & dang liposom hodc huyén phtl nano.

Thuét ngir "ding ngoai duong tiéu hoa”, nhu dugc st dung trong ban mo ta

nay, dung dé chi phuong thtc st dung ma bao gbm trong tinh mach, trong co, trong
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mang bung, trong xwong tc, dudi da va tiém va truyén trong khép.
5. B¢ kit

Theo mot khia canh, sang ché d& xuét bo kit c6 chura it nhéit méot hop chét duoc

boc 19 hoac mubi dugc dung cua chung, va mot hodc nhiéu trong s6:
(a) it nht mot tac nhan da biét d 1am tang hoat tinh mAChR Mg;
(b) it nhat mot tac nhan da biét dé 1am giam hoat tinh mAChR Ms;

(c) it nhit mot tac nhan da biét dé diu tri r6i loan lién quan dén hoat tinh

gdy tiét cholin;

(d) huéng din sir dung dé didu tri réi loan lién quan dén hoat tinh gay tiét

cholin;

(¢) huéng din sir dung dé diéu tri r6i loan lién quan dén hoat tinh thy thé

Ma; hodc

(f) huéng din sir dung dé ding hop chat két hop véi tri liéu nhén thirc hoge
hanh vi.

Theo mot s6 phuong an, it nhit mét hop chét dugc boc 19 va it nhit mét tac
nhan dugc tao ché phim ddng thoi. Theo mot sb phuong én, it nh4t mot hop chét
dugc bdc 10 va it nhit mot tdc nhan duge dong goi ddng thoi. BJ kit ciing c6 thé chira
hop chét va/hodc san pham dugc dong goi ddng thoi, duge tao ché phim dong thoi,
va/hodc dugc phan phéi déng thoi voi cac thanh phz“m khéc. Vi du nhu, nha san xuét
thube, nguoi ban lai thudc, théy thudc, cira hang bao ché, hodc dugc si ¢6 thé tao ra
bd kit chira hop chét dugc boc 16 va/hodc san phém va thanh phén khac dé phan phéi
cho bénh nhan.

B0 kit dugc bdc 10 nay ¢ thé dugc dung két hop voi phuong phép sir dung
dugc bdc 10.

Bo kit co thé c6 thong tin, hudng din st dung, hodc ca hai néu rﬁng viéc su
dung bd kit s& mang lai sy diéu tri cho tinh trang bénh y té & dong vat c6 va (cu thé
12 nguoi). Thong tin va hudng dan sir dung c6 thé 13 & dang chit viét, anh, hodic ca

hai, va dang tuong tu. Ngoai ra hodc theo cach khac, bo kit c6 thé bao gdm hop chét,
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duogc phém, hoic ca hai; va thong tin, hudéng din st dung, hodc ca hai, vé phuong
phap ting dung hop chét, hogc dugc phim, t6t hon 13 vé6i loi ich diéu tri hodc ngin

ngira tinh trang bénh y t€ & dong vat c6 va (vi dy, ngudi).

Hop chét va quy trinh theo séng ché s& dugc hiéu rd hon khi tham khéao dén
cac vi du duéi day, ma dugce du dinh 12 dé minh hoa va khong 1am gigi han pham vi

cta sang ché.
6. Vi du thyce hién sang ché

T4t ca phd NMR dugc ghi lai trén quang phd ké 400 MHz AMX Bruker NMR.
Do dich chuyén hoéa hoc 'H dugce béo cdo bang gié tri § theo trudong thip phén triéu
v6i dung mdi duge doteri hda 1am ndi chuén. Dit liéu duoc bao cao nhu sau: do dich
chuyén hoa hoc, dd bdi (s = mitc don, bs = mic don rong, d = mtrc d6i, t = murc ba,
q = muc bdn, dd = muc d6i ctia mirc ddi, m = mirc bdi, ABq = murc bdn AB), héng
sé néi, tich hop. Phan tich LCMS pha dao dugc thyc hién bang cach st dung hé théng
Agilent 1200 gdm ¢6 bom hai thanh phén c¢6 b khir khi, bo 14y mAu tu dong hidu
sudt cao, khoang cot dn nhiét, cot C18, b phat hién mang didt (DAD) va Agilent
6150 MSD véi cac tham sb sau day. Diéu kién gradien 1a tir 5% dén 95% axetonitril
v6i pha nuéc TFA 0,1% trong nuéc qua 1,4 phit. Céac mau duogc tach ra trén cot
Waters Acquity UPLC BEH C18 (1,7 pm, 1,0 x 50 mm) & 0,5 ml/phit, v6i nhiét do
ot va dung mdi duy tri & 55°C. DAD duoc dat dé quét tir 190 dén 300 nm, va tin hiéu
duge str dung 14 220 nm va 254 nm (cé hai voi chiéu rong bang bang 4nm). BO phat
hién MS dugc tao cu hinh véi ngué)n ion hoa phun dién tir, va phé khdi c6 dod phén
giai thép thu dugc bing cach quét tir 140 dén 700 AMU véi kich thude bude bing
0,2 AMU 6 0,13 chu ky/gidy, va chiéu rong dinh bang 0,008 phit. Dong khi lam kho
dwoc dat & 13 lit trong mdi phat & nhigt 6 300°C va ap suit ng phun suong dugc
dat & 30 psi. Dién ap kim mao din dugc dat ¢ 3000 V, va dién ap bd phan doan duogc
dit & 100V. Viéc thu dit liéu duge thuc hién véi Agilent Chemstation va phé‘m mém

Analytical Studio Reviewer.

Céc chit viét tit dung trong phin mo ta cac vi du dudi day la: IPA 1a ruou
isopropyl; AcOH la axit axetic; BOP la (benzotriazol-1-
yloxy)tris(dimetylamino)phosphoni hexaflophosphat; DBU la 1,8-
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diazabixyclo(5.4.0)undec-7-en; DCM 1a diclometan; DEAD la dietyl azodicarboxylat
(CAS No. 1972-28-7); DIEA la N,N-diisopropyletylamin;, DMF la N,N-
dimetylformamit; DMSO 1a dimetyl sulfoxit; FtOAc 1a etyl axetat; EtOH la etanol;
HATU 1la 1-[bis(dimetylamino)metylen]-lH-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat; MeOH 13 metanol; NMP 1a N-metyl-2-pyrolidon; MW 1a vi song
(khi d& cap dén binh phan tmg vi song); RBF 1a binh thét ¢ déy tron; RT 1a nhiét do
trong phong; va THF 14 tetrahydrofuran.

Vi du 1. Téng hgp amin néi chung

Sau day la phuong phap tdng hop vi du ciia cac amin nhét dinh dugc st dung

dé didu ché hop chat duge boc 10 trong ban mo ta nay.

N N N N
N ~ . H,N
NaH, Mel LiAIH4
OH  soc—_nhiét do O  0°C—hdiluw O<
trong phong

X1 X2

4-(1-Metoxy-1-metyl-etyl)benzonitril (X1). B4 sung natri hydrua (60% trong
diu khoang, 260 mg, 6,51 mmol, 1,5 dwong lugng) vao dung dich cua 4-(1-hydroxy-
1-metyl-etyl)benzonitril (700 mg, 4,34 mmol, 1,0 duong luong) trong DMF (16,4 ml)
& nhiét 6 5°C. Sau 1 gid ¢ nhiét do 5°C, bd sung iodometan (0,30 ml, 4,78 mmol,
1,1 duong lugng). D& hdn hop 4m 1én dén nhiét d6 trong phong. Sau 2 gio, bd sung
nude (20 ml), sau d6 12 EtOAc (30 ml). Céc 16p duge tach ra. Chiét 16p nudc bing
EtOAc (2 x 30 ml). Rira cdc 16p hitu co két hop bing nwée mudi, lam khd (Na2SO),
loc va ¢6. Tinh ché phén cin bang séc ky cot nhanh trén silicagel (EtOAc/hexan 0-
50%) dé thu duoc hop chit néu & dé& muc duéi dang dau nhét (600 mg, hiéu suét
79%). ES-MS [M+1]*: 176,6; '"H NMR (400 MHz, DMSO-ds) 6 7,82 (ddd, J = 8,6,
1,8, 1,8 Hz, 2H), 7,58 (ddd, J = 8,6, 1,8, 1,8 Hz, 2H), 3,01 (s, 3H), 1,46 (s, 6H).

[4-(1-Metoxy-1-metyl-etyl)phenyl|metanamin (X2). Bd sung ting giot
dung dich lithi nhém hydrua (1,0 M trong THF, 10,27 ml, 10,27 mmol, 3,0 duong
luong) vao dung dich ciia X1 (600 mg, 3,42 mmol, 1,0 duong lugng) trong THF (17
ml) & nhiét @ 0°C. Sau 30 phit & nhiét d6 0°C, loai bd bé nudce da va gia nhiét phan
tmg dé hdi luu. Sau 30 phut, bot nhdo dang kem dugc tao thanh. Loai bo nhiét. 0

nhiét d6 0°C, bd sung tir tr dung dich bdo hoa cua mudi Rochelle (7,0 ml) sau do la
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MeOH (7,0 ml). Khuiy hdn hgp & nhiét do trong phong trong thoi gian 1 gio va loc
qua miéng Xelit ma dugc stic rira thém bang MeOH 10% trong DCM. Lam kho dich
loc d3 duoc thu gom (MgSOa4), loc va 6. Tinh ché phan cin bing sic ky ¢t nhanh
trén silicagel bang cach st dung dung dich DCM/MeOH/NH,OH (89:10:1) véi DCM
lam ddng dung moi @8 thu dugc hop chét néu & d& muc dudi dang dau nhét (350 mg,
hiéu suét 57%). ES-MS [M+1]": 163,4; 'H NMR (400 MHz, DMSO-ds) 07,32-7,28
(m, 4H), 3,70 (s, 2H), 2,95 (s, 3H), 1,43 (s, 6H).

KOAc AcOH
(CH3)3S(I 50 °C OAc
DMSO, nhiét do OH
X5

trong phong

LiAIH,
0°C — hdi luu

HoN
OH
OH

X6

4-(2-Metyloxiran-2-yl)benzonitril (X4). B sung natri hydrua (60% trong
diu khoang, 330 mg, 8,27 mmol, 1,2 duong lugng) trong cac phan nho vao huyén
phu cia trimetylsulfoxoni iodua (1,82 g, 8,27 mmol, 1,2 duong lugng) trong DMSO
(9,2 ml) & nhiét do trong phong. Sau 1 gio, bd sung dung dich 4-axetylbenzonitril,
X3 (1,0 g, 6,89 mmol, 1,0 duong luong) trong DMSO (2,21 ml). Sau 16 gio & nhiét
do trong phong, rot hdn hop phéan tng vao nudc da (100 ml) va chiét véi EtOAc (3 x
100 ml). Rira céc 16p hitu co két hop bing nuée mubi, lam kho (Na2SOs), loc va ¢b.
Tinh ché phan cin béng sic ky cdt nhanh trén silicagel (0-30% EtOAc/hexan) dé thu
duge hop chit néu & d& muc dudi dang dau nhot (900 mg, hiéu sudt 74%). ES-MS
[M+1]": 160,2; '"H NMR (400 MHz, DMSO-ds) 6 7,83 (ddd, J=8,6, 1,8, 1,8 Hz, 2H),
7,55 (ddd, J = 8.6, 1,8, 1,8 Hz, 2H), 3,06 (d, /= 5,2 Hz, 1H), 2,80 (dd, J=5,7, 0,5
Hz, 1H), 1,68 (s, 3H).

[2-(4-Xyanophenyl)-2-hydroxy-propyl] axetat (X5). B sung kali axetat
(588 mg, 6,0 mmol, 3,0 duong luong) vao dung dich cua X4 (159 mg, 1,0 mmol, 1,0
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dwong luong) trong axit axetic (4,0 ml). Sau 30 phit ¢ nhiét d6 80°C, c6 hdn hgp
phén tng dén kho trong ap suét giam. T4i hoa tan phén cin trong hdn hop ctia DCM
va dung dich bdo hoa ciia NaHCOs (1:1, thé tich/thé tich). Lép hitu co duge tach ra
va dugc cd. Tinh ché nguyén liéu thd bing sic ky cot nhanh trén silicagel bang cach
sir dung EtOAc/hexan 0-60% dé thu dugc hop chét néu & d& muc dudi dang dau nhét
(160 mg, hidu suit 73%). ES-MS [M+1]*: 202,4; TH NMR (400 MHz, DMSO-ds) 6
7,79 (ddd, J = 8,6, 1,8, 1,8 Hz, 2H), 7,69 (ddd, J= 8,6, 1,9, 1.9 Hz, 2H), 5,61 (s, 1H),
4,11 (dd, J= 11,2, 11,2 Hz, 2H), 1,94 (s, 3H), 1,46 (s, 3H).

2-[4-(Aminometyl)phenyl]propan-1,2-diol (X6). Bb sung timg giot dung
dich lithi nhom hydrua (1,0 M trong THF, 2,50 ml, 2,50 mmol, 3,0 duong lugng) vao
dung dich cua X5 (183 mg, 0,835 mmol, 1,0 duwong lugng) trong THF (4,2 ml) & nhiét
6 0°C. Sau 30 phit & nhiét d 0°C, loai bd bé nudce d4 va gia nhiét phan g dé hoi
luu. Sau 15 phut, bot nhdo dang kem dugc tao thanh. Loai bo nhiét. O nhiét do 0°C,
bd sung tir tir dung dich bio hda clia mubi Rochelle (2,0 ml) sau d6 1a MeOH (3,0
ml). Khudy hdn hop & nhiét do trong phong trong thoi gian 1 gio va loc qua miéng
Xelit ma duoc suc rira thém bang MeOH 10% trong DCM. Cho dich loc da duoc thu
gom di qua thiét bi tach pha va cd @8 thu duge hop chét néu & @& muc dudi dang dau
nhét ma duge sit dung duéi dang nguyén ligu tho trong giai doan tiép theo. ES-MS
[M+1]": 182,2.

NS NS NS
0 MeMgBr OH H3PO4 o
THF OH Toluen

o)
X7 X8 X9

0°C —hdi lvu

H

X10

l LiAIH4

3-(Hydr0xymetyl)—4-(1-hydroxy-1-metyl-etyl)benzonitril (X8). Bd sung
dung dich metylmagie bromua (3M trong THF, 12,57 ml, 37,7 mmol, 6,0 duong
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lugng) vao dung dich cua 1-ox0-3H-isobenzofuran-5-carbonitril, X7 (1,0 g, 6,28
mmol, 1,0 duvong lugng) trong THF (31,5 ml) & nhi¢t d6 -30°C. Sau 1 gi¢ & nhiét do
-30°C, bd sung dung dich bio hoa ciia NH4CL Chiét hdn hop véi EtOAc (3 x 100
ml). Rira céc 16p hitu co két hop bang nuée mudi, lam khd (NazSOx), loc va cb. Tinh
ché phan cin bang sic ky cot nhanh trén silicagel (EtOAc/hexan 0-50%) dé thu dugc
hop chét néu & d& muc dudi dang dau nhét (1,05 g, hiéu suit 87%). ES-MS [M+1]*:
174,2; 'TH NMR (400 MHz, DMSO-ds) 6 7,94 (d, J= 1,7 Hz, 1H), 7,64 (dd, J= 38,2,
1,9 Hz, 1H), 7,53 (d, J = 8,2 Hz, 1H), 5,30-5,28 (m, 2H), 4,86 (d, J = 5,6 Hz, 2H),
1,50 (s, 6H).

1,1-Pimetyl-3H-isobenzofuran-5-carbonitril (X9). B sung hdn hop cia
axit orthophosphoric (5,0 ml) va nuéc (1,0 ml) vao dung dich cua X8 (1,05 g, 5,49
mmol, 1,0 dwong luong) trong toluen (11,0 ml) & nhiét d 0°C. Sau khi khudy trong
thoi gian 16 gid & nhiét d trong phong, 16p toluen duoc tach ra. Chiét 16p nuée bang
toluen (2 x 10 ml). Rira céc 16p hiru co két hop bang dung dich bdo hoa ctia NaHCOs3
vanuée, 1am khd (Na2S04), loc va c6. Tinh ché nguyén li¢u thd bﬁng séc ky cot nhanh
trén silicagel (EtOAc/hexan 0-60%) 8 thu duge hop chét néu & dé& muc duéi dang
dAu khong mau (730 mg, hiéu sudt 76%). ES-MS [M+1]*: 174,2; "HNMR (400 MHz,
DMSO-ds) 6 7,77-7,76 (m, 2H), 7,50 (d, J = 8,2 Hz, 1H), 4,99 (s, 2H), 1,44 (s, 6H).

(1,1-})imetyl-SH-isobenzofuran-S-yl)metanamin (X10). Bb sung ting giot
dung dich lithi nhém hydrua (1,0 M trong THF, 12,64 ml, 12,64 mmol, 3,0 duong
lwong) vao dung dich cuia X9 (730 mg, 4,21 mmol, 1,0 duong lugng) trong THF (28
ml) & nhiét ¢ 5°C. Sau 30 phut & nhiét d6 5°C, loai bo bé nude d4 va gia nhiét phan
{mg dé hdi Iwu. Sau 30 phit, bdt nhdo dang kem dugc tao thanh. Loai b6 nhict. 0
nhiét d 0°C, bd sung tlr tir dung dich bdo hoa cta mudi Rochelle (5,0 ml) sau d6 1a
MeOH (5,0 ml). Khudy hdn hgp & nhiét d6 trong phong trong thoi gian 1 gio va loc
qua miéng Xelit ma dugc stc rira thém bing MeOH 10% trong DCM. Lam khd dich
loc da duge thu gom (Na2S04), loc va cb. Tinh ché phan cin béng séc ky cot nhanh
trén silicagel bang cach st dung dung dich DCM/MeOH/NH4OH (89:10:1) vé6i DCM
lam ddng dung mdi 8 thu duoc hop chit néu & dé muc duéi dang chét ran (450 mg,
hiéu sudt 60%). ES-MS [M+1]*: 178,4; 'TH NMR (400 MHz, DMSO-ds) 6 7,23-7,20
(m, 2H), 7,15 (d, J= 7,5 Hz, 1H), 4,93 (s, 2H), 3,70 (s, 2H), 1,39 (s, 6H).
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X1 NH; 12 X13

4-(Oxetan-3-yl)benzonitril (X12). Khudy hdn hop cua axit 4-
xyanophenylboronic, X11 (294 mg, 2,0 mmol, 2,0 duong luong), niken (II) iodua
(31,5 mg, 0,10 mmol, 0,10 duong lugng), natri hexametyldisilazan (366,7 mg, 2,0
mmol, 2,0 duong lugng) va trans-2-aminoxyclohexanol hydroclorua (15,2 mg, 0,10
mmol, 0,10 duong luong) trong isopropanol (4,0 ml) trong diéu kién nito. Sau 10
phut, bd sung dung dich 3-iodooxetan (184 mg, 1,0 mmol, 1,0 duong lugng) trong
isopropanol (0,25 ml). Cho hdn hop thu dugc vao binh phan tng vi séng & nhiét do
80°C. Sau 30 phut, pha loang hdn hop bing EtOH va loc qua miéng Xelit ma da duoc
rira k§ bang EtOH. Cd dich loc trong ap suit giam. Tinh ché nguyén liéu thd bang
shc ky cot nhanh trén silicagel (EtOAc/hexan 0-60%) dé thu duge hop chit néu & dé
muc du6i dang chét ran két tinh (120 mg, higu sudt 79%). ES-MS [M+1]": 160,2; H
NMR (400 MHz, DMSO-ds) 7,77 (ddd, J = 8,4, 1.8, 1,8 Hz, 2H), 7,50 (ddd, J= 8,2
Hz, 1,8, 1,8 Hz, 2H), 4,88 (dd, J = 8,3, 6,0 Hz, 2H), 4,53 (dd, J = 6,4, 6,4 Hz, 1H),
4,27 (m, 1H).

[4-(Oxetan-3-yl)phenyl]metanamin (X13). Bé sung ting giot dung dich lithi
nhém hydrua (1,0 M trong THF, 2,35 ml, 2,35 mmol, 3,0 duong lugng) vao dung
dich cua X12 (125 mg, 0,785 mmol, 1,0 duong luwong) trong THF (5,2 ml) & nhiét d@
0°C. Sau 30 phtt & nhiét d@ 0°C, loai bd bé nude da va gia nhiét phan ing @& hoi luu.
Sau 15 phut, bot nhdo dang kem dugc tao thanh. Loai bd nhiét. & nhiét do 0°C, bd
sung tir tir dung dich bdo hoa cua mudi Rochelle (5,0 ml) sau d6 1a MeOH (5,0 ml).
Khudy hdn hop & nhiét d trong phong trong thoi gian 1 gio va loc qua miéng Xelit
ma dugc sic rira thém biang MeOH IO%V trong DCM. Cb dich loc di dugc thu gom.
Tinh ché phan cin bang sic ky cot nhanh trén silicagel bang cach st dung dung dich
DCM/MeOH/NH:OH (89:10:1) véi DCM 1am ddng dung mdi dé thu duge hop chét
néu & d& muc dudi dang ddu nhét (95 mg, hiéu sudt 74%, 4o tinh khiét 67% theo 1H
NMR). ES-MS [M+1]*: 164,2; 'TH NMR (400 MHz, DMSO-ds) 6 7,34-7,30 (m, 4H),
4,93 (dd, J = 8.4, 5,8 Hz, 2H), 4,60 (dd, /= 6,8, 5,8 Hz, 2H), 4,21 (m, 1H).
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Etyl 2-(4-xyanophenyl)-2-metyl-propanoat (X15). B6 sung ting giot dung
dich cta etyl 2-(4-xyanophenyl)axetat (1,32 g, 7,0 mmol, 1,0 duong lugng) trong
THF (22,5 ml) vao huyén phu ctia natri hydrua (60% trong dau khoang, 588 mg, 14,7
mmol, 2,1 duong luong) trong THF (60 ml) & nhiét do 0°C. Sau 30 phut & nhiét do
0°C, d& cho hdn hop phan tmg 4m 1én dén nhiét do trong phong. Sau 15 phut, lam
lanh n6 xudng 0°C va bd sung iodometan (0,92 ml, 14,7 mmol, 2,1 dwong lugng).
Sau khi khudy trong thoi gian 1 gid, axit hoa hdn hgp phéan tng bang dung dich HCI
IM v chiét véi BtOAc (3 x 100 ml). Rira céc 16p hitu co két hop bang nuée mubi,
lam khd (Na2SO04), loc va 6. Tinh ché phén cin bang sic ky cot nhanh trén silicagel
(0-60% EtOAc/hexan) 8 thu duoc hop chit néu & d& muc duéi dang dau nhét (750
mg, hiéu suit 49%). ES-MS [M+1]": 218,2; IH NMR (400 MHz, DMSO-ds) 6 7,82
(ddd, J=8,2, 1,7, 1,7 Hz, 2H), 7,52 (ddd, /= 8,2, L7, 1,7 Hz, 2H), 4,08 (q, 2H), 1,52
(s, 6H), 1,11 (t, 3H).

[4-(1-Metoxy-l-metyl-etyl)phenyl]metanamin (X16). Bb sung ting giot
dung dich lithi nhém hydrua (1,0 M trong THF, 10,36 ml, 10,36 mmol, 3,0 duong
luong) vao dung dich ctia X15 (750 mg, 3,45 mmol, 1,0 duong luong) trong THF (23
ml) & nhiét @6 0°C. Sau 30 phut & nhiét d6 0°C, loai bo bé nudc da va gia nhiét phan
ung @& hdi lvu. Sau 30 phat, bot nhdo dang kem dugc tao thanh. Loai bd nhiét. O
nhiét do 0°C, bd sung tir tir dung dich bdo hoa cua mudi Rochelle (7,0 ml) sau d6 la
MeOH (7,0 ml). Khudy hdn hgp & nhiét d6 trong phong trong thoi gian 1 gio va loc
qua miéng Xelit ma dugc stic rira thém bing MeOH 10% trong DCM. C6 dich loc da
duoc thu gom. Tinh ché phan cin béng sic ky cot nhanh trén silicagel bang céch str
dung dung dich DCM/MeOH/NH4OH (89:10:1) v6i DCM lam ddng dung mbi dé thu
duge hop chit néu & d& muc dudi dang dau nhét (400 mg, hiéu sudt 65%). ES-MS
[M+1]+: 163.,4 (phén doan loai trir); IH NMR (400 MHz, DMSO-ds) 6 7,28 (dd, J =
8,4, 1,9 Hz, 2H), 7,22 (dd, J = 8,4, 1,8 Hz, 2H), 4,62 (s, 1H), 3,66 (s, 2H), 3,39 (s,
2H), 1,21 (s, 6H).
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4-(2-Hydroxypropan-2-yl)benzonitril (X18). Bé sung timg giot n-butyl lithi
(2,5 M trong hexan, 22,7 ml, 56,8 mmol, 1,3 duong lugng) vao dung dich cua 4-
iodobenzonitril X17 (10,0 g, 43,7 mmol, 1,0 duong lugng) trong THF (218 ml) &
nhiét do -78°C khi duy tri nhiét d6 dudi -70°C. Sau 1 gio, bd sung axeton (32,0 ml,
436,6 mmol, 10,0 duong lugng) trong khi duy tri nhiét do dudi -70°C. Loai bo bé
nuéc da khd. Sau 16 gid & nhiét d9 trong phong, bd sung dung dich bdo hoa NH4Cl
(100 ml), sau d6 1a EtOAc (250 ml). Céc 16p dugc tachra. Chiét 16p nudc bing EtOAc
(2 x 200 ml). Rtra cac 16p hitu co két hop bang nude mudi, 1am kho (Na2SOs), loc va
¢6. Tinh ché phan cin bing sdc ky ¢t nhanh trén silicagel (EtOAc/hexan 0-60%) aé
thu duoc hop chit néu & d& muc duéi dang dau nhdt (4,88 g, hiéu suit 69%). ES-MS
[M+1]*: 162,4; 'H NMR (400 MHz, DMSO-ds) 87,76 (dd, J = 10, 2 Hz, 2H), 7,66
(dd, J= 8.6, 2 Hz, 2H), 5,28 (s, 1H), 1,43 (s, 6H).

2-(4-(Aminometyl)phenyl)propan-2-ol (X19). B6 sung timg giot dung dich
lithi nhom hydrua (2,0 M trong THF, 45,4 ml, 90,8 mmol) vao dung dich cta 4-(2-
hydroxypropan-2-yl)benzonitril (4,88 g, 30,3 mmol, 1,0 dvong luong) trong THF
(200 ml) & nhiét d 0°C. Sau 30 phut & nhiét do 0°C, loai bd bé nudc da va gia nhiét
phan tmg dé hdi Iuu. Sau 30 phit, bot nhdo dang kem dugc tao thanh. Loai bo nhiét.
O nhiét @ 0°C, bd sung tir tir dung dich bao hoa cia mudi Rochelle (50 ml) sau d6
1a MeOH (50 ml). Khudy hdn hop & nhiét d trong phong trong thoi gian 1 gio va loc
qua miéng Xelit ma dugc sic rita thém bing MeOH 15% trong DCM. Lam kho dich
loc da duge thu gom (MgSO4), loc va 6. Tinh ché phén cin bang séc ky cot nhanh
trén silicagel bang céch sir dung dung dich DCM/MeOH/NH4OH (89:10:1) v6i DCM
lam ddng dung mdi 8 thu dugc hop chat néu & dé muc duéi dang chét rin két tinh
mau tring (4,25 g, hiéu sut 85%). ES-MS [M+1]": 166,3; 'H NMR (400 MHz,
DMSO-ds) 6 7,38 (d, J = 8,3 Hz, 2H), 7,24 (d, J = 8,4 Hz, 2H), 4,93 (bs, 1H), 3,68
(s, 2 H), 1,41 (s, 6H); *C NMR (100 MHz, DMSO-ds) 6 148,9, 142,1, 126,9, 124,7,
71, 45,9, 32,5.
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Tert-butyl (S)-3-(pyridin-3-yloxy)pyrolidin-1-carboxylat (X20). Bé sung
(R)-(-)-Boc-3-pyrolidinol (100 mg, 0,53 mmol, 1,0 duong luong) vao dung dich cia
DEAD (139,5 mg, 0,80 mmol, 1,5 dwong lugng) va PPh; (210,1 mg, 0,80 mmol, 1,5
duong luong) trong THF (4 ml) & nhiét do trong phong. Sau 10 phut, bd sung timg
giot 3-pyridinol (0,063 ml, 0,80 mmol, 1,5 duong luong) va gia nhi€t phan Gng dén
50 °C. Theo doi phan tmg thong qua LCMS va sau 12 gi0, loc phan tmg qua bd loc
bom tiém. Loai bd dung mdi trong chan khong. Hoa tan phan cin thd trong DMSO
(4 ml) va tinh ché bing Gilson HPLC (50 x 250 mm, MeCN/H20 30-70% khéi lugng/
TFA 0,1%). C6 cac phan doan mong mudn dé thu duoc tert-butyl (S)-3-(pyridin-3-
yloxy)pyrolidin- 1-carboxylat. ES-MS [M+1]": 265,4.

(S)-3-(Pyrolidin-3-yloxy)pyridin (X21). B& sung ting giot TFA (2,0 ml) vao
dung dich cua tert-butyl (S)-3-(pyridin-3-yloxy)pyrolidin-1-carboxylat trong DCM
(10 ml) & nhiét do 0°C. Loai bo bé nuéc da va sau 30 phit & nhiét do trong phong,
LCMS x4c nhan khdng con nguyén li€u ban d4u nita. C6 phan Gng dé thu dugc (S)-
3-(pyrolidin-3-yloxy)pyridin (173,1 mg, hiéu suit 83% qua 2 budc). ES-MS [M+1]":
165,2.

OYO y
OH N N
ﬁ DEAD, PPhs, THF Q A Q
o -~ A,
ci” >N nhiét do trong A DCM O
OH phong dén 50°C l = |
_N _N

cl Cl
X22 X23

Tert-butyl 4-((2-clopyridin-4-yl)oxy)piperidin-1-carboxylat (X22). B6
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sung 1-Boc-4-hydroxypiperidin (75 mg, 0,37 mmol, 1,0 dwong lugng) vao dung dich
cta DEAD (97,4 mg, 0,56 mmol, 1,5 duong luong) va PPhs (146,6 mg, 0,56 mmol,
1,5 duong lugng) trong THF (4 ml) & nhiét d6 trong phong. Sau 10 phat, bd sung 2-
clo-4-hydroxypyridin (72,4 mg, 0,56 mmol, 1,5 duong lugng) va gia nhiét phan Gng
dén 50 °C. Theo ddi phan ting thong qua LCMS va sau 12 gio, loc phan ung qua bo
loc bom tiém. Loai bé dung mdi trong chén khong. Hoa tan phén cin thd trong DMSO
(3 ml) va tinh ché bing Gilson HPLC (30 x 100 mm, MeCN/H20 40-100% khéi
lugng/ TFA 0,1%). Cd cic phan doan mong muén @ thu duge tert-butyl 4-((2-
clopyridin-4-yl)oxy)piperidin-1-carboxylat. ES-MS [M+1]*: 313,2.

2-Clo-4-(piperidin-4-yloxy)pyridin (X23). Bb sung ting giot TFA (2,0 ml)
vao dung dich cua tert-butyl 4-((2-c10pyridin-4-yl)0xy)piperidin-l-carboxylat trong
DCM (10 ml) & nhiét d6 0°C. Loai bo bé nudc da va sau 30 phat ¢ nhiét 4o trong
phong, LCMS xé4c nhén khong con nguyén liéu ban dau nita. C6 phan ung dé thu
dwogc 2-clo-4-(piperidin-4-yloxy)pyridin (80,5 mg, hiéu suit 49%). ES-MS [M+1]":
213.4.

~
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Tert-butyl 3-(((2—clopyridin-4-yl)0xy)metyl)azetidin-l-carboxylat (X24).
Bé sung tert-butyl 3-(hydroxymetyl)azetidin-1-carboxylat (75 mg, 0,40 mmol, 1,0
dwong luong) vao dung dich cia DEAD (104,6 mg, 0,60 mmol, 1,5 duong luong) va
PPh; (157,6 mg, 0,60 mmol, 1,5 duong lugng) trong THF (4 ml) & nhiét do trong
phong. Sau 10 pht, b sung 2-clo-4-hydroxypyridin (77,8 mg, 0,60 mmol, 1,5 duong
lwong) va gia nhiét phan ing dén 50 °C. Theo d&i phan ung thong qua LCMS va sau
12 gid, loc phan tmg qua bd loc bom tiém. Loai b dung mdi trong chan khong. Hoa
tan phan can thd trong DMSO (3 ml) va tinh ché bang Gilson HPLC (30 x 100 mm,
MeCN/H,O 40-90% khbi lugng/ TFA 0,1%). C6 cac phén doan mong mubn dé thu
dugc tert-butyl 3-(((2-clopyridin—4-yl)oxy)metyl)azetidin—l-carboxylat. ES-MS
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[M+1]*: 299,2.

2-Clo-4-(piperidin-4-yloxy)pyridin (X25). B sung ting giot TFA (1,0 ml)
vao dung dich cuia tert-butyl (S)-3-(pyridin-3-yloxy)pyrolidin-1-carboxylat trong
DCM (5 ml) & nhiét d6 0°C. Loai bo bé nudc da va sau 30 phat & nhiét 4§ trong
phong, LCMS xéc nhan khong con nguyén ligu ban dau nita. Co phéan tng dé thu
duoc 2-clo-4-(piperidin-4-yloxy)pyridin (69 mg, hiéu suit 40%). ES-MS [M+1]*:
199,2.

0s O
o . H
Y OH Cs,CO; N TEA N
~ o )
+ N N
V L_N NWP50°C O_Ng DM O Ny
! T T/
N N
X26 x27
Tert-butyl 3-(pyrazin-2-yloxy)azetidin-1-carboxylat (X26). B6 sung 2-
hydroxypyrazin (38 mg, 0,40 mmol, 1,5 dwong luong) vao dung dich cta 1-Boc-3-
iodoazetidin (75 mg, 0,26 mmol, 1,5 duong luong) va Cs2COs (434,2 mg, 1,32 mmol,
5,0 dwong lwong) trong NMP (3 ml). Gia nhiét phan g dén 50°C va sau 12 gid, loc
phan tmg qua bd loc bom tiém. Tinh ché dung dich bang Gilson HPLC (30 x 100
mm, MeCN/H,0 15-60% khéi lugng/ TFA 0,1%). C6 céc phan doan mong mudn dé
thu dugc tert-butyl 3-(pyrazin-2-yloxy)azetidin-1-carboxylat. ES-MS [M+1]*: 252,2.

2-(Azetidin-3-yloxy)pyrazin (X27). Bb sung ting giot TFA (1,0 ml) vao
dung dich cua tert-butyl 3-(pyrazin-2-yloxy)azetidin-1-carboxylat trong DCM (5 ml)
& nhiét @6 0°C. Loai bo bé nudc da va sau 30 phat & nhiét do trong phong, LCMS
x4c nhan khong con nguyén liéu ban du nira. Co phan Gng dé thu dugc 2-(azetidin-

3-yloxy)pyrazin (88 mg, hiéu suét 88%). ES-MS [M+1]": 152,2.
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>

O)\NH NH>
¥ g A &
%0 N)%N DIEA, DMF TFA/DCM

Yo Ly Vo T Sy

HN N A A

b 100°C NN N“ SN

Hoo  Lnm CFy %/ V

CF3 CF3

X28 X29

Tert-butyl (1-(5-(triﬂ0metyl)pyrimidin-l-yl)azetidin-3-yl)carbamat

(X28). BS sung 3-Boc aminoazetidin HCl (1 dwong lrong), 2-clo-5-
(triflometyl)pyrimidin (1,1 dwong lugng), DIEA (3 duong lugng) va DMF (O,SM)
vao lo vi séng. Gia nhiét rxn dén 100°C qua dém. LCMS xac nhan su chuyén hoa
hoan toan. B4 sung EtOAc: H20 (1:1) vao rxn. L6p hiru co duoc tach ra va dugc rua
bang nude (2x). Chiét lai cac 16p nudce v6i EtOAc (3x). Lam kho cac 16p hitu co da
duogc thu gom (MgSOs), loc va cd trong chén khong. Tinh ché nguyén liéu tho bing
cach sir dung he théng Biotage (tai rén, cot 120G, EtOAc/hexan 0-40%, chay 25
phut). Co cac phan doan mong mudn. ES-MS [M+1]*: 319,2.

1-(5-(Triﬂometyl)pyrimidin-Z-yl)azetidin-3-amin (X29). Hoa tan amin
dugc bao vé bang BOC trong DCM (0,2M) va axit trifloaxetic (10 duong lugng) va
khudy trong thoi gian 2 gio. LCMS cho thiy phan ng hoan thanh. Loai b6 dung moi
va tai mau thd trong MeOH 1én hop chira dé thAm w6t MeOH (SCX, 10G). Stc rira
céic hop chira bing MeOH (3x) dé rira gidi tap chét, sau d6 1a NHy/MeOH 2N (2x) dé
rira giai amin. Loai bé dung moi & tao ra san pham mong mubn duéi dang amin bazo

tw do (hidu suit 65-76%). ES-MS [M+1]": 219,2.

Vi du 2. N,N,3,4-tetrametylpyrimido[4',5':4,S]thieno[2,3-c]pyridazin-8-arriin
(Hop chét 1)

-106-



36901

N o) IPA, 105° C, Q e o Formamit, N=\

N MW, 20 phit N 150°C, 2,5 gid N

T +Hs\/”\0/\__ﬂ_u_, v A
~ N s

I
N~ KoCO s O N. OH
AcOH
POCl3, 150° C,
MW, 45 phut

DIEA, NMP,
N \ N 180 °C, MW, 1sphat ][ \ N
/ N. /

Etyl 5-amino-3,4-dimetylthieno[2,3-c]pyridazin-6-carboxylat (A). B sung

3-clo-5,6-dimetyl-pyridazin-4-carbonitril (1,20 g, 7,16 mmol), kali cacbonat (1,98 g,
14,3 mmol), IPA (15 ml), va etyl thioglycolat (0,87 ml, 7,88 mmol) vao lo vi séng 20
ml. Sau 20 phit & nhiét do 105°C trong binh phan Ung vi s6ng, lam ngudi phan tmg
xubng nhiét dd triong phong, va bd sung vao nude (150 ml). Loc chit rén va rira bang
nuée 3X dé thu duge A dudi dang bot mau xanh 14 céy (1,42 g, hiéu suét 79%). ES-
MS [M+1]*: 252,2; 'H NMR (400 MHz, CDCl) 6 6,18 (s, 2H), 4,41 (q, J= 7 Hz,
2H), 2,85 (s, 3H), 2,77 (s, 3H), 1,44 (t, J=7,12 Hz, 3H).

3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-] pyridazin-8-ol (B). Gia nhiét
dung dich ctia A (1,41 g, 5,61 mmol) trong formamit (10 ml, 252 mmol) trong binh
hé dén 150°C. Bd sung formamidin axetat (1,75 g, 16,8 mmol) vao phan ing. O nhiét
d6 150°C, bd sung formamidin axetat (1,75 g, 16,8 mmol) vao phan img mdi 30 phut
trong thoi gian 2,5 gio. Thao phan Gng ra khoi 40 gia nhiét va pha loang tir tir bing
nude lanh. Co mot phan dung dich trong chdn khong. Pha loang phéan cin bang nudc,
va loc chét ran va ria bang nude 3X, va 1am khd qua dém trong 10 chan khong. Co
mdt phan dich loc trong chdn khong va pha lodng bang nuée. Loc chét rin va dugc
rira bing nuée 3X. Két hop chét rdn dé thu duge B (877 mg, hiéu sut 67,2%). ES-
MS [M+1]":233,2; 'TH NMR (400 MHz, d6-DMSO) § 8,48 (s, 1H), 2,98 (s, 3H), 2,80
(s, 3H).

8-Clo-3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-¢] pyridazin (C). Chia dung
dich khong dong nhét ctia B (876 mg, 3,77 mmol) trong phospho oxyclorua (18 ml,
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193 mmol) vao ba lo vi séng 20 ml. Gia nhiét mdi binh phan tng dén 150°C trong
binh phéan tng vi séng trong thoi gian 45 phut. Pha loang phan ung v6i DCM, va
chuyén vao binh thot cd day tron va cd trong chdn khong 8 thu dugc hop chit néu &
dé& muyc duéi dang cdn mau ndu/mau den dinh. Tao huyén phit phan cin trong NMP
(20 ml), va st dyng cho céc phan tmg trong tuong lai duéi dang dung dich tho cua C
(~40 mg/ml). L4y ra phan phan uéc nhé va tinh ché bang HPLC pha déo trong gradien
ctia MeCN:nuée (0,5 ml NH4OH/1 L nuée) dé thu duge mAu tinh khiét dé thi nghiém
in vitro va dit 1iéu phb. ES-MS [M+1]": 251,3; 'H NMR (400 MHz, CDCls) 6 9,19
(s, 1H), 3,10 (s, 3H), 2,93 (s, 3H).

N,N,3,4-tetrametylpyrimido[4',5':4,5]thien0[2,3-c]pyridazin—8-amin

(Hop chét 1). B sung N,N-diisopropyletylamin (7087-68-5) (0,1 ml, 0,57 mmol),
va dimetylamin (0,10 ml, 0,20 mmol) vao dung dich cta C (40 mg, 0,16 mmol) trong
NMP (1 ml). Sau 15 phat ¢ nhiét d§ 180°C trong binh phéan tmg vi séng, cac phan
doan dugc tach ra bing HPLC pha dao trong gradien cua MeCN:nude (0,5 ml
NH4OH/1 L nuéc). Co cac phan doan d8 thu duoc Hop chit 1 (3,4 mg, hiéu suét
8,2%). ES-MS [M+1]": 260,2; 'H NMR (400 MHz, CDCl) & 8,73 (s, 1H), 3,52 (s,
6H), 3,11 (s, 3H), 2,90 (s, 3H).

Vi du 3. 2-[4-[[(3,4-Dimety1pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-S-
yl)amino]metyl]phenyl]propan-2-ol (Hop chét 76)

N=\
X
m 1) LIOH, MeOH % Trietylorthoformat NN 7
N., = o) N. = > N #
N
A

N T\ 2) NH,CI, HATU 150° C
DIEA, NMP

POCI,, Et;N, DCE
110° C

N’-‘—'\

> \ A DIEA, NMP N=\

120° C, MW, 30 phit |
N8 ¢
OH c /

5-Amino-3,4-dimetylthieno[2,3-c]pyridazin-6-carboxamit (A"). B6 sung
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dung dich trong nuée ciia LiOH (1M, 99,5 ml, 5,0 duong lugng) vao huyén pht ctia
etyl 5-amino-3,4-dimetyl-thieno[2,3-c]pyridazin-6-carboxylat (A, dugc diéu ché nhu
dugc mo ta trong Vi du 2) (5,0 g, 19,9 mmol, 1,0 duong luong) trong THF (33,0 ml)
va MeOH (10,0 ml). Sau 16 gi¢ & nhiét o trong phong, LCMS x4ac nhan sy bién mit
ciia nguyén li¢u ban d4u. Lam ngudi phan Gmg xudng 0°C va loc chét rin mau vang.
Lam kho chét rin trong chan khong @8 thu dugc lithi carboxylat (4,6 g) dudi dang bot
mau vang. ES-MS [M+1]": 224,4; IH NMR (400 MHz, DMSO-ds) 8 6,37 (s, 2H),
2,65 (s, 6). Axit hoa dich loc bang HCI 4M trong dioxan dé tao ra axit carboxylic
tuong Gng (950 mg). ES-MS [M+1]": 224,3; I'H NMR (400 MHz, DMSO-ds) 6 7,01
(bs, 2H), 2,73 (s, 3H), 2,71 (s, 3H). |

B4 sung amoni clorua (1,61 g, 30,0 mmol, 1,5 duong lugng) vao dung dich
ctia lithi carboxylat (4,6 g, 20,0 mmol, 1,0 duong luong), HATU (9,16 g, 24,1 mmol,
1,1 duong luong) va DIEA (10,5 ml, 60,2 mmol, 3,0 duong lugng) trong NMP (73
ml, 2,75 M). Sau 16 gi & nhiét d trong phong, bd sung tir tir hdn hop vao nude da
(300 ml) va chét _két tia mau vang dugc tao thanh. Thu gom chit két tia bang cach
loc va rira bang nuée (2 x 50 ml). Sau khi lam khd trong chan khéng, thu dugc bot
mau vang cam (3,5 g, hi¢u suit 78% qua 2 budc). ES-MS [M+1]*: 223,0; 'TH NMR
(400 MHz, DMSO-ds) 6 7,49 (bs, 2H), 6,95 (s, 2H), 2,72 (s, 3H), 2,70 (s, 3H).

3,4-Dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-ol (B). Trong binh
thét ¢b day tron 500 ml, gia nhiét huyén phu ctia hop chit A' (3,5 g, 15,7 mmol) trong
trietyl orthoformat (100 ml, 600 mmol) dé hoi lwu. Sau 6 gio, LCMS thé hién su
chuyén hoa khong hoan toan va cd hdn hop phén Gng. Bb sung trietyl orthoformat
thém (100 ml, 600 mmol) vao phan cin va gia nhiét phan ing & dong hdi lru. Sau 16
gio, LCMS thé hién sy chuyén hoéa hoan toan. C6 phan ng dén khd trong ap suét
giam va lam d6ng so6i véi toluen (2 x 100 ml). Mang nguyén liéu di ma khong can
tinh ché thém (3,5 g). ES-MS [M+1]": 233,2; IH NMR (400 MHz, DMSO-dp) ¢ 8,43
(s, 1H), 2,92 (s, 3H), 2,77 (s, 3H).

8-Clo-3,4-dimetylpyrimido[4',5':4,5]thieno [2,3-c]pyridazin (C). B sung
trietylamin (2,4 ml, 17,4 mmol, 1,5 duong lugng) vao huyén pht cia hop ch4t B (3,0
g, 11,6 mmol, 1,0 duong luong) trong 1,2-dicloetan (58 ml) sau d6 la bd sung tir tir
phospho oxyclorua (35 ml, 375,5 mmol, 32,3 duong lugng). Gia nhiét hdn hop phan
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g dén hdi luu. Sau 16 gid, dé hdn hop phan tmg ngudi xubng nhiét do trong phong
va cO trong chan khong. Tao huyén phu phan cin trong DCM (150 ml) va bd sung
trietylamin (5 ml). Loc dung dich thu dugc dé loai bo mubi phosphat khdng tan. Co
dich loc trong ap sut giam d8 thu duge can mau nau sim ma dugc tinh ché bang cach
sir dung sfc ky nhanh trén silicagel (EtOAc/DCM 0-50%) dé thu duge hop chét néu
& d& muc du6i dang bot min (1,63 g, hiéu suét 56%). ES-MS [M+1]*: 251,0; '"HNMR
(400 MHz, DMSO-ds) 6 9,33 (s, 1H), 3,02 (s, 3H), 2,83 (s, 3H); *C NMR (100 MHz,
CDCls) 6 162,4, 157,5, 157,1, 155,8, 154,6, 136,2, 132,9, 127.2, 19,9, 14,5.

2-[4-[[(3,4-Pimetylpyrimido[4',5':4,5]thieno [2,3-c]pyridazin-8-

yl)amino]metyl]phenyl]propan-2-ol (Hop chét 76). Cho dung dich cia hop chét C
(1,98 g, 7,88 mmol, 1,0 duong lugng), 2-(4-(aminometyl)phenyl)propan-2-ol (X19)
(2,12 g, 10,24 mmol, 1,3 duong luong) va DIEA (5,49 ml, 31,5 mmol, 4,0 duong
lwgng) trong NMP (39,4 ml, 2 M) vao binh phéan ting vi séng Biotage trong thoi gian
30 phut & nhiét d6 120°C. Sau khi dé ngudi & nhiét do trong phong, pha loang hdn
hop bang DMSO va loc bom tiém d8 loai bé mudi khong tan bat ky. Tinh ché nguyén
lidu thé bing cach sit dung HPLC pha déo dé thu dugc hop chét néu & d& muc (1,78
g, hiéu suit 60%) dudi dang bot mau tring nho. ES-MS [M+1]*: 380,0; 'H NMR
(400 MHz, DMSO-ds) ¢ 8,68 (t, 1H), 8,63 (s, 1H), 7,42 (d, J= 8,2 Hz, 2H), 7,32 (d,
J=38,3 Hz, 2H), 4,96 (s, 1H), 4,74 (d, J= 5,8 Hz, 2H), 2,92 (s, 3H), 2,73 (s, 3H), 1,40
(s, 6H); *C NMR (100 MHz, DMSO-ds) 6 162,3, 157,5, 156,9, 155,6, 153,4, 149,38,
136,9, 135,1, 127,9, 127,4, 125,0, 116,5, 71,0, 43,9, 32,4, 19,9, 14,1

Vi du 4. 2-C10-N-xyclopropy1—4-[[(3,4-dimety1pyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]benzamit (Hop chét 313)

N N\
=\N N=\ SN \ /N
X\ / N |
LiOH IN N > 2 cl
-
" cl Cl  HATU, DIEA
N 313 o

0 o) HN

A HO }>
Axit 2-clo-4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]benzoic (N). B4 sung dung dich lithi hydroxit (IN trong nude, 1,03
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ml, 5,0 duong lugng) vao huyén phu cta hop chit M, ma duoc diéu ché theo cach
tuong ty nhu hop chét 76 (85 mg, 0,21 mmol, 1,0 dwong lugng) trong THF (1,36 ml)
va metanol (0,68 ml). Sau 30 phat & nhiét 6 50°C, 1am lanh hon hop phén ing xudng
0°C va didu chinh vé do pH ~3-4 bang cach st dung HCI 4M trong dung dich 1,4-
dioxan. C6 huyén phii mau vang séng dén kho trong &p suit giam. Dua nguyén liéu
thd vao giai doan tiép theo dudi dang mudi LiCl gia thiét hiéu suat dinh lurong. ES-

MS [M+1]": 400,2.

2-Clo-N-xyclopr0pyl—4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-

c]pyridazin-8-yl)amino]metyl]benzamit (Hop chit 313). B4 sung HATU (24 mg,
0,063 mmol, 2,5 duong lugng) va N,N-diisopropyletylamin (60 ul, 0,34 mmol, 13,8
duong lugng) vao huyén phil ctia hop chét N (10 mg, 0,025 mmol, 1,0 duong luong)
trong DMF (1,0 ml). Sau 5 phut & nhiét do trong phong, bd sung xyclopropylamin
(8,7 ul, 0,13 mmol, 5,0 duong luong). Khudy hdn hgp thu dugc trong thoi gian 20
phit. Tinh ché bing cach sit dung HPLC pha ddo (phuong phdp co ban, 33-64%
ACN/Nuée/NH4OH 0,05%) dé thu dugc hop chit néu & dé muc dudi dang chét rin
mau vang nhat (5,1 mg, hi€¢u sult 46%). ES-MS [M+1]": 438,8; TH NMR (400 MHz,
DMSO-ds) 6 8,88 (d, J = 6,6 Hz, 1H), 8,84 (s, 1H), 8,70 (s, 1H), 7,51 (d, J= 0,8 Hz,
1H), 7,44-7,38 (m, 2H), 4,80 (s, 2H), 4,22-4,16 (m, 1H), 3,02 (s, 3H), 3,00-2,92 (m,
2H), 2,79 (s, 3H), 2,68-2,57 (m, 2H).

Céc hop chit thé hién trong Bang 1 dugc didu ché theo cach twong tu nhu cic
hop chit néu trong cac Vi du 2-4, v6i nguyén liéu ban dAu thich hop.

Bang 1
H
Q,p , ES-MS
chat Tén Cau truc
. [M+1]"
sO
N-xyclohexyl-3,4- N=\
N
2 dimetylpyrimido[4',5':4,5]thieno[2,3- N‘ NN A 314,1
O
c]pyridazin-8-amin N
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3,4-dimetyl-8-(piperidin-1 A N
4 yl)pyrimido[4',5":4,5]thieno[2,3- N‘ g N 300,1
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3 4-dimetyl-8-(pyrolidin-1- N=X
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yl)pyrimido[4',5":4,5]thieno[2,3- N \—7
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N
8-(4-xyclopropylpiperazin-1-yl)-3,4- | NN/
. . . . N Z~g N
8 | dimetylpyrimido[4',5":4,5]thieno[2,3- N O 341,1
c]pyridazin Nb
8-(azetidin-1-yl)-3,4- N—'—‘\N
9 dimetylpyrimido[4',5':4,5]thieno[2,3- N| \/ \ 4 272,1
\N S

c]pyridazin

-112-




36901

H
?p , ES-MS
chat Tén Cau tric
£ [M+1]"
sO
8-(3-azabixyclo[3.1.0]hexan-3-yl)-3,4- N t:>N
10 | dimetylpyrimido[4',5':4,5]thieno[2,3- Nl\N/ S N 298,1
c]pyridazin Q\
1-(3,4- NN
dimetylpyrimido[4,5":4,5]thieno[2,3 A
11 py o) Ty b N\N/ S N 329,1
c]pyridazin-8-yl)-N,N-dimetylpyrolidin- Q
3-amin _N_
N-(2-metoxyetyl)-N,3,4- N=\N
X
12 | trimetylpyrimido[4',5':4,5]thieno[2,3- T > 304,1
: WS N,
c]pyridazin-8-amin N
6-(3,4- N=\
. .. . X N\ /N
dimetylpyrimido[4',5":4,5]thieno[2,3- |
13 N.\@ s N 314,1
c]pyridazin-8-yl)-2-oxa-6-
azaspiro[3.3]heptan o
o N=\
8-(3-(metoxymetyl)azetidin-1-yl)-3,4- A N
|
14 | dimetylpyrimido[4',5":4,5]thieno[2,3- N. @5 N
316,1
c]pyridazin q_o/
8-metyl-4-(pyrolidin-1- ';l:\N
N /
15 | yDpyrido[3',2":4,5]thieno[3,2- | Ag \ 271,1
N
d]pyrimidin Q
N=\
4-(3,3-diflopyrolidin-1-yl)-8- | N\ N
16 | metylpyrido[3',2":4,5]thieno[3,2- NZ S N 307,1
d]pyrimidin
F F

-113-




36901

Hop
. . ES-MS
chat Tén Cau truc
. [M+1]°
sO
8-metyl-N-(1-(5-(triflometyl)pyrimidin-
2-yl)azetidin-3- "N

7|7 L A = 418,1
yl)pyrido[3',2":4,5]thieno[3,2- NTTS ”N‘CN_QN}C“
d]pyrimidin-4-amin
4-(azetidin-1-yl)-8- N=\

. ~\ 7
18 | metylpyrido[3',2":4,5]thieno[3,2- | P 257,1
S N
dlpyrimidin N L]
N=\
6-(8-metylpyrido[3',2":4,5]thieno[3,2- A N

19 | d]pyrimidin-4-yl)-2-oxa-6- | N N 299,1
azaspiro[3.3]heptan %o
N-(1-(5-(triflometyl)pyrimidin-2-

I)azetidin-3- N AN

0 | [jf%»( N= 405,1
yl)pyrazino[2',3":4,5]thieno[3,2- NS HN_CN—<\N:/}CF3
d]pyrimidin-4-amin

: g N=\
8-(3,3-difloazetidin-1-yl)-3,4- N A\ N

21 | dimetylpyrimido[4',5":4,5]thieno[2,3- N.\@ s Nq 308
c]pyridazin F
3,4-dimetyl-N-(1-(6-
triflometyl)pyridin-3-yl)azetidin-3- N=\
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yl)pyrimido[4',5":4,5]thieno[2,3- N A aaY
c]pyridazin-8-amin
3,4-dimetyl-N-(1-phenylpyrolidin-3- .

=
23 | yl)pyrimido[4',5":4,5]thieno[2,3- \Hﬁ:g\,/(N NQ 377
N.yZ s HN’O

c]pyridazin-8-amin
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2 [M+1]"
sO
N=\N
3,4-dimetyl-8-(3-(pyridin-4-yl)azetidin- TN
N. =
24 1-yl)pyrimido[4',5':4,5]thieno[2,3- NT S ! 349
c]pyridazin 7 N\
=N
N-xyclopropyl-3,4- N=\
N
25 | dimetylpyrimido[4',5':4,5]thieno[2,3- | NN/ 272
N. < !
c]pyridazin-8-amin N~ s AN
N-(2-(4-metoxyphenyl)xyclopropyl)- o—
3,4-
26 N\ 378
dimetylpyrimido[4',5":4,5]thieno[2,3- 4
No& HN
c]pyridazin-8-amin NS
N=
N-(3-flo-4-metoxybenzyl)-3,4- N \TN
27 | dimetylpyrimido[4',5":4,5]thieno[2,3- Nen7s HN}__: 370
F
c]pyridazin-8-amin o
3,4-dimetyl-8-(3-phenylpyrolidin-1- N t;-)N
|
28 | yl)pyrimido[4',5':4,5]thieno[2,3- Noy?~s N 362
c]pyridazin Q\Q
N=\
N-(4-(2-flopyridin-3-yl)benzyl)-3,4- 1 S\ A
~~g HN
29 | dimetylpyrimido[4',5':4,5]thieno[2,3- " 417
F
c]pyridazin-8-amin TN\
8-(3-(4-flophenoxy)azetidin-1-yl)-3,4- Q i”\
T /
30 | dimetylpyrimido[4',5":4,5]thieno[2,3- Noy? 382

c]pyridazin

-115-




36901

. ES-MS
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. [M+17"
sO
8-(3-(2-flophenoxy)azetidin-1-yl)-3,4- Q t:)u
|
31 | dimetylpyrimido[4',5":4,5]thieno[2,3- Noy> s Nq R 382
c]pyridazin o«@
8-(3-(3-flophenoxy)azetidin-1-yl)-3,4- q Q"jN
|
32 | dimetylpyrimido[4',5':4,5]thieno[2,3- ‘N7 S r\q F 382
c]pyridazin o@
3,4-dimetyl-8-(3-phenoxyazetidin-1- N tz\/N
|
33 | yl)pyrimido[4',5":4,5]thieno[2,3- N s r\q 364
c]pyridazin o@
N=\
1 '(3 94' I N \ / N
34 | dimetylpyrimido[4',5":4,5]thieno[2,3- NP s N
02,4
c]pyridazin-8-yl)-3-metylazetidin-3-ol %OH 302,
N=\
1-(3-((3,4- N \ N
35 dimetylpyrimido[4',5":4,5]thieno[2,3- N.y? s NH
c]pyridazin-8-yl)amino)azetidin-1- & 329.4
N
)etan-1-on
yD Ao
N=\
1-(3,4- N S N
36 | dimetylpyrimido[4',5":4,5]thieno[2,3- N ~s N
o . C\k 286.3
c]pyridazin-8-yl)azetidin-3-on Y -
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z [M+1]"
sO
o)
N-(2-(4-metoxyphenyl)xyclopropyD)-
3,4-

7o . " 3783
dimetylpyrimido[4',5":4,5]thieno[2,3- = S N
c]pyridazin-8-amin TN

e
N-(3-flo-4-metoxybenzyl)-3,4- F
78 | dimetylpyrimido[4',5":4,5]thieno[2,3- NH 370,3
—¢°N=N
c]pyridazin-8-amin N\LN/ N 2
N-(4-(2-flopyridin-3-yl)benzyl)-3,4-
79 dimetylpyrimido[4',5":4,5]thieno[2,3- 417,2
c]pyridazin-S-amin ~¢Sy=N
\ N’ \
1-(3,4- ”Ozg
80 | dimetylpyrimido[4',5":4,5]thieno[2,3- N\ S =N 302,2
N /
c]pyridazin-8-yl)-3-metyl-azetidin-3-ol LY
N-[1-(2,3-diflophenyl)pyrolidin-3-yl1]-
3,4-dimetyl- NQ‘NH Sn

81 _ - NS T 413,2
pyrimido[4',5'":4,5]thieno[2,3- F LN
c]pyridazin-8-amin
N-[1-(3-clo-5-xyclopropyl-2- ol

. pyridyl)azetidin-3-yl]-3,4-dimetyl- W . 1382
pyrimido[4',5":4,5]thieno[2,3- N\\:N, \’NIN ’

c]pyridazin-8-amin
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£ [M+1]*
sO
N-[1-(6-xyclopropyl-2-metyl-3-
pyridyl)azetidin-3-yl]-3 4-dimetyl- D\QN&NH
83 . , ¢ N | 4182
pyrimido[4',5":4,5]thieno[2,3- L W
c]pyridazin-8-amin
N-[1-(5-flopyrimidin-2-yl)azetidin-3-
yl]-3,4-dimetyl- {\)‘ Q“NH
84 _ =N 383,2
pyrimido[4',5':4,5]thieno[2,3- NLN N
c]pyridazin-8-amin
N-[1-(2,5-diclo-4-pyridyl)azetidin-3-yl]- cl
3,4-dimetyl- Q\N
85 , : 3"“” . 432
pyrimido[4',5':4,5]thieno[2,3- N\L ) \’ N
N
c]pyridazin-8-amin
N-[1-(5-xyclopropylpyrazin-2- N
yl)azetidin-3-yl]-3,4-dimetyl- N=) NQ“NH
86 _N 405,2
pyrimido[4',5":4,5]thieno[2,3- NLN, W
c]pyridazin-8-amin
tert-butyl 3-[(3,4-
: _ . )\-NQ_
dimetylpyrimido[4',5":4,5]thieno[2,3- NH
- ylpy [ ] [ > N 387.2
c]pyridazin-8-yl)amino]azetidin-1- N‘LN’ N A
carboxylat
N-(azetidin-3-yl)-3,4-dimetyl- HN&“NH
88 | pyrimido[4',5":4,5]thieno[2,3- N \*N 2874
LN\

c]pyridazin-8-amin dihydroclorua
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2 [M+1]"
sO
N-[1-(5-isopropoxypyrimidin-2- o {':L
yl)azetidin-3-yl]-3,4-dimetyl- \( =N N&‘NH

89 o , ~S\=N 4322
pyrimido[4',5":4,5]thieno[2,3- N\LN’ W
c]pyridazin-8-amin

F
N-[[6-(diflometoxy)-3-pyridyl[metyl]- F)‘O
N
3 4-dimetyl- &

90 o - 389.3
pyrimido[4',5":4,5]thieno[2,3- NH - o "
c]pyridazin-8-amin N\‘:l’g_g,'z
N-[[4-(xyclopropylmetoxy)-3-flo- <(~o

henyl]metyl]-3,4-dimetyl- F
91 phenyljmetyl] Y \Q 4104
pyrimido[4',5":4,5]thieno[2,3- NH o
— SN =N
c]pyridazin-8-amin NW
F
F",lSLFF
3 4-dimetyl-N-[[4-(pentaflo-16- F
92 | sulfanyl)phenyl]metyl]pyrimido[4',5"4, \H 448,2
s
5]thieno[2,3-c]pyridazin-8-amin Nw
N
O‘_\S"O
3,4-dimetyl-N-[(4-
93 | metylsulfonylphenyl)metyl]pyrimido[4', 400,2

5':4,5]thieno[2,3-c]pyridazin-8-amin

NH

N\S =N
\ 4 /
LN
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36901

Hop
. . ES-MS
chat Tén Cau trac
£ [M+1]"
sO
e
N-[(3,4-dimetoxyphenyl)metyl]-3,4- ,‘LQ
94 | dimetyl-pyrimido[4',5":4,5]thieno[2,3- NH o 382,2
—°N=N
c]pyridazin-8-amin 2
1-(3,4- e
95 | dimetylpyrimido[4',5':4,5]thieno[2,3- N\ S _N 287,2
N N
c]pyridazin-8-yl)azetidin-3-amin L}
0
N-[1-(3.4- )L}';
96 | dimetylpyrimido[4',5":4,5]thieno[2,3- N \ 329,3
c]pyridazin—8-y1)azetidin-3-yl]axetamit N\L\N’ ( 2
ol
N-[1-(3,4- o
dimetylpyrimido[4',5":4,5]thieno[2,3- \
o7 ylpy [ ] [ \ 4 ZR . 3922
c]pyridazin-8-yl)azetidin-3-yl]pyridin- V=C PN
v 22—\ ¢/
4-carboxamit hydroclorua =N
1-(3,4- HoN ZL!
dimetylpyrimido[4',5":4,5]thieno[2,3-
08 ylpy [ ] [ N s 3014
c]pyridazin-8-yl)-3-metyl-azetidin-3- N AN N
N
amin dihydroclorua
(3R)-1-G3.4- N
dimetylpyrimido[4',5":4,5]thieno[2,3-
99 Yipyrimido[#: 374, hienol JUUENEY 3014
c]pyridazin-8-yl)pyrolidin-3-amin N K N
N

dihydroclorua
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2 [M+1]"
sO
HO
2-[4-[1-[(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-

100 ylpy [ ] [ 3042
c]pyridazin-8- N s N
yl)amino]etyl]phenyl]propan-2-ol N\‘:’S—g/’z
1-[4-[1-[(3.4- o
dimetylpyrimido[4',5':4,5]thieno[2,3-

101 .y p}f [ ] [ NH 406,2
c]pyridazin-8- = S N
yl)amino]etyl]phenyl]xyclobutanol \‘:{S_gz’\
1-[3-[[(3.4- Q\Q

o)
dimetylpyrimido[4',5':4,5]thieno[2,3-

102 .y p}f [ : [ NH o y 3924
c]pyridazin-8- Nm
yl)amino]metyl]phenyl]xyclobutanol N
3-xyclopropyl-1-(3,4- %(:

103 | dimetylpyrimido[4',5":4,5]thieno[2,3- N s N 328,2

N[N
c]pyridazin-8-yl)azetidin-3-ol N‘LN’ \
o
1-(3 4- ”zN‘g

104 | dimetylpyrimido[4',5":4,5]thieno[2,3- N s N 315,2
c]pyridazin-8-yl)azetidin-3-carboxamit N\LN’ S/

N
8-(2,6-diazaspiro[3.3]heptan-2-yl)-3,4- %

105 | dimetyl-pyrimido[4',5':4,5]thieno[2,3- N o \ 313,2
c]pyridazin N\LN’ W
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2 [M+1]"
sO
HO
2-[5-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3- N/\\

106 Py [ ] [ 381,2
c]pyridazin-8-yl)amino]metyl]-2- N son
pyridyl]propan-2-ol N\LN’ A

HO
2-[4-[[(3.4-
dimetylpyrimido[4',5':4,5]thieno[2,3- F

107 R [ : [ 398.3
c]pyridazin-8-yl)amino]metyl]-3-flo- NP s \
phenyl]propan-2-ol LN R

o
3,4-dimetyl-N-[[4- N
morpholinometyl)phenyl]metyl]pyrimi

108 (morp yDphenyl]metyl]py %% 214
do[4',5":4,5]thieno[2,3-c]pyridazin-8- N s
amin hydroclorua N\LN’ \ !
3,4-dimetyl-N-[[4-(2- LN

ridyl)phenyl]metyl]pyrimido[4',5":4,5

0o |” yDphenyljmetyl]py [ 300.4
Jthieno[2,3-c]pyridazin-8-amin NH o .
hydroclorua N\L\N’ N L

g N
3,4-dimetyl-N-[[4-(2- Qo
ridyloxy)phenyl]metyl]pyrimido[4',5'

110 pyridyloxy)phenyljmetyl]py [ <%NH 4154

:4,5]thieno[2,3-c]pyridazin-8-amin

hydroclorua
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111

3,4-dimetyl-N-[[4-(4-metylpiperazin-1-
yl)phenyl]metyl]pyrimido[4',5":4,5]thien

o[2,3-c]pyridazin-8-amin hydroclorua

I/\z’
=

l \ [

420,2

112

2-[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
¢]pyridazin-8-yl)amino]metyl]-2-flo-
phenyl]propan-2-ol

398.2

113

2-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-
1,1,1-triflo-propan-2-ol

434,2

114

1-[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-
yl)amino]metyl]phenyl]xyclobutanol

3924

115

2-[4-[[(3.,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
¢]pyridazin-8-yl)amino]metyl]-3-flo-
phenyl]butan-2-ol

4123
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. [M+1]°
sO
OH
2-[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-

116 ylpy [ ] [ 3044
c]pyridazin-8- NT s N
yl)amino]metyl]phenyl]butan-2-ol N\‘:’S—g,'z

OH
2-[1-[[4-[[G4- C}L
dimetylpyrimido[4',5":4,5]thieno[2,3- N
117 | c]pyridazin-8- 4634
yl)amino]metyl]phenyl]metyl]pyrolidin- NH\ So_N
N N
2-yl]propan-2-ol LN
H
O
3,4-dimetyl-N-[(4-piperazin-1- N
118 | ylphenyl)metyl]pyrimido[4',5":4,5]thien Q 406,3
0[2,3-c]pyridazin-8-amin N'l S _N
N\LN, <
F
N-[2-(3,4-diflophenyl)xyclopropyl]-3,4- F
119 | dimetyl-pyrimido[4',5":4,5]thieno[2,3- NH 384,3
e . —SN=N
c]pyridazin-8-amin N\LN/ N
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120

N-[[4-[4-(2-metoxyetyl)piperazin-1-
yl]phenyl]metyl]-3,4-dimetyl-
pyrimido[4',5'":4,5]thieno[2,3-

c]pyridazin-8-amin

464,4

121

N-[(2,6-diflo-4-metoxy-phenyl)metyl]-
3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

3882

122

[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-

pyrolidin-1-yl-metanon

419,2

123

[4-[[(3.4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-

morpholino-metanon

435,2

124

[4-[[(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
¢]pyridazin-8-yl)amino]metyl]phenyl]-
(2-oxa-6-azaspiro[3.3]heptan-6-

yl)metanon

447,2
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125

[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-
(1-piperidyl)metanon

O

433,3

126

3-azabixyclo[3.1.0]hexan-3-yl-[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-

yl)amino]metyl]phenylJmetanon

<

431,3

127

[4-[[(3.4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-

[3-(metoxymetyl)azetidin-1-ylJmetanon

\O/\CN

NH
N\S’NN
/
LN

449,3

128

[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-
[(3S)-3-flopyrolidin-1-yljmetanon

437,3

129

[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-
[(3R)-3-flopyrolidin-1-ylJmetanon

F\CN

Sy
e
&y
Q,
ST

437,2
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130

(4,4-diflo-1-piperidyl)-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-

yl)amino]metyl]phenyl]metanon

469,2

131

azetidin-1-y1-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-

yl)amino]metyl]phenylJmetanon

4054

132

N-xyclopropyl-4-[[(3,4-
dimetylpyrimido[4',5"4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]-N-metyl-

benzamit

419,2

133

N-xyclopropyl-4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-yl)amino]metyl]benzamit

405,2

134

(3,3-diflopyrolidin-1-yl)-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-

yl)amino]metyl]phenylJmetanon

455,2
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. . ES-MS
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. [M+1]¢
sO
e
N-[(4-metoxyphenyl)metyl]-3,4- Q
135 | dimetyl-pyrimido[4',5':4,5]thieno[2,3- NH 352,3
— >N =N
c]pyridazin-8-amin v N
N-[(3,5-diflo-4-metoxy-phenyl)metyl]- F\O F
3,4-dimetyl- Q

136 ) NH 388,2
pyrimido[4',5":4,5]thieno[2,3- = S =N
c]pyridazin-8-amin LY

HO
2-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-

137 ylpy [ ] [ ) 3042
c]pyridazin-8-yl)-metyl- N s n
amino]metyl]phenyl]propan-2-ol N\LN’ N A

HO
2-[1-[[(3:4- \&
dimetylpyrimido[4',5":4,5]thieno[2,3-

138 Py [ NH 370,2
c]pyridazin-8-yl)amino]metyl]-3- — SN

N N
bixyclo[ 1.1.1]pentanyl]propan-2-ol L}
N-(3-flo-1-bixyclo[1.1.1]pentanyl)-3,4- F\Q‘NH

139 | dimetyl-pyrimido[4',5":4,5]thieno[2,3- N Sy=N 316,3
N

c]pyridazin-8-amin
metyl 1-[[(3,4- Pge
dimetylpyrimido[4',5":4,5]thieno[2,3- ‘&\

140 | c]pyridazin-8- NH 370,2

s
yl)amino]metyl]bixyclo[1.1.1]pentan-3- N\\:, \’NIN
N

carboxylat
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2 [M+1]
sO
N
2-((1-(3,4- (\(
dimetylpyrimido[4',5':4,5]thieno[2,3- =\

141 .y b [ : [ b 389.3
c]pyridazin-8-yl)azetidin-3- N s N
yl)amino)nicotinonitril 2,2,2-trifloaxetat N\LN’ N A

. HO
axit 2-[2-(3,4- )@
dimetylpyrimido[4',5':4,5]thieno[2,3-

142 P [ : [ N 392,2
c]pyridazin-8-yl)isoindolin-5-yl]propan- — S\ _N

N N
2-ol; 2,2,2-trifloaxetic LNGaI
OH
1-xyclopropyl-1-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-

143 R [ ] [ 406,2
c]pyridazin-8- N s
yl)amino]metyl]phenyl]etanol N\LN’ N A
3-[4-[[34- /Hoig
dimetylpyrimido[4',5":4,5]thieno[2,3-

144 Py [ ] : NH 408,2
c]pyridazin-8- — SN

N
yl)amino]metyl]phenyl]pentan-3-ol LN
\ 0
4-{1G4- ““é
dimetylpyrimido[4',5":4,5]thieno[2,3-
145 P : : [ NH 379,2

¢]pyridazin-8-yl)amino]metyl]-N-metyl-

benzamit
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2 [M+1]"
sO
3,4-dimetyl-N-[[6-(triflometyl)-3- \%'é

146 | pyridyllmetyl]pyrimido[4',5":4,5]thieno[ = 391,2

2,3-c]pyridazin-8-amin hydroclorua BS_%/K
AN
N-[(4,6-dimetyl-3-pyridyl)metyl]-3,4- Q\

147 | dimetyl-pyrimido[4',5":4,5]thieno[2,3- 351,2
c]pyridazin-8-amin hydroclorua )\S_;K
N-[(5,6-dimetyl-3-pyridyl)metyl]-3,4- \&é

148 | dimetyl-pyrimido[4',5":4,5]thieno[2,3- 351,2
c]pyridazin-8-amin hydroclorua W
4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-

40 ylpyrimido[ Ithieno[ é 1192
c]pyridazin-8-yl)amino]metyl]-N-(1-
metylxyclopropyl)benzamit i\/g—-gz,g
N-xyclobutyl-4-[[(3,4-

150 | dimetylpyrimido[4',5":4,5]thieno[2,3- 419,2

c]pyridazin-8-yl)amino]metyl]benzamit
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£ [M+1]"
sO
F
LG g
(G, {5
dimetylpyrimido[4',5':4,5]thieno[2,3-
151 S . 437,2
c]pyridazin-8-yl)amino]metyl]-N-(3-
NH
floxyclobutyl)benzamit N S =N,
N
N
4
N-(3,3-difloxyclobutyl)-4-[[(3,4- HN~¢”
152 | dimetylpyrimido[4',5":4,5]thieno[2,3- 455,2
¢]pyridazin-8-yl)amino]metyl]benzamit NH o \
Ve
N-xyclopentyl-4-[[(3,4-
153 | dimetylpyrimido[4',5':4,5]thieno[2,3- 433,2
c]pyridazin-8-yl)amino]metyl]benzamit N'l So_N
\Lg <N
o
4-[13 4 % o
i lpyrimido[4',5":4,5]thieno[2,3 "
dimet rimido[4',5":4,5]thieno|2,3-
154 Py 461,2
c]pyridazin-8-yl)amino]metyl]-N-(2-
NH
oxaspiro[3.3]heptan-6-yl)benzamit = S =N
N
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[M+1]

155

4- [ [(3 D 4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]-N-

isopropyl-benzamit

407,2

156

(3,3-difloazetidin-1-yl)-[4-[[(3.4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-
yl)amino]metyl]phenyl]metanon

441,2

157

4-[[(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]mety1]-N—[(lR)-
2,2 2-triflo-1-metyl-etyl]benzamit

461,2

158

4-[[G34-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl] -N-(3-
hydroxy-1 ,2,2-trimetyl-propyl)benzamit

465,2
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Hop
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chat Tén Cau trtc
) [M+1]"
SO
e
N-xyclohexyl-4-[[(3,4-

159 | dimetylpyrimido[4',5":4,5]thieno[2,3- 447,2

c]pyridazin-8-yl)amino]metyl]benzamit N s N
N\LN/ )
N-(4,4-dimetylxyclohexyl)-4-[[(3,4- HN~¢°
160 dimetylpyrimido[4’,5':4,5]thieno[2,3- 475,2
c]pyridazin-8-yl)amino]metyl]benzamit NH
— NN
N‘LN/ <
axit N-[1-(3.4- Q
\_/~NH
dimetylpyrimido[4',5':4,5]thieno[2,3- FF

161 Py : ) : N 400,2
c]pyridazin-8-yl)azetidin-3-yl]-2,3- V=X PN

v 2\ !/
diflo-pyridin-4-amin; 2,2,2-trifloaxetic =N
N-[2-(3,5-diclo-2-pyridyl)-2- cl

"

162 azaspiro[3.3]heptan-6-yl]-3,4-dimetyl- \N’ NQO_NH .
pyrimido[4',5":4,5]thieno[2,3- N\\:, \’NI
c]pyridazin-8-amin "
N-[2-(3-clo-5-flo-2-pyridyl)-2- cl

F /=
azaspiro[3.3]heptan-6-yl]-3,4-dimetyl- \_ N

163 piro[3.3]heptan-6-yl] y N o lase2

pyrimido[4',5":4,5]thieno[2,3- N \‘ /

c]pyridazin-8-amin
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chat Tén Cau trac
£ [M+1]"
sO
N-[2-(5-clo-3-flo-2-pyridyl)-2- F
e
azaspiro[3.3]heptan-6-yl]-3,4-dimetyl- =N, ><>
164 | ¥ ptan-6-y1 g " M sy | 4562
pyrimido[4',5":4,5]thieno[2,3- N)ﬁ_;a
\Wan W
c]pyridazin-8-amin
3,4-dimetyl-N-[2-(5-metylpyrimidin-2- JN
yl)-2-azaspiro[3.3]heptan-6- \Q\I%NQQNH
165 ' ~Svon | 4192
yl]pyrimido[4',5":4,5]thieno[2,3- NW
N
c]pyridazin-8-amin
3,4-dimetyl-N-[2-[(2-metylpyrimidin-5- N>PQI
Dmetyl]-2-azaspiro[3.3]heptan-6- \§<
66 |T g i N 433,2
yl]pyrimido[4',5":4,5]thieno[2,3- SN
N N
c]pyridazin-8-amin “:fg_gzk
3,4-dimetyl-N-[2-[[2- Fji
(triflometyl)pyrimidin-5-ylJmetyl]-2- N7
167 | azaspiro[3.3]heptan-6- K< 4733
piro[3.3]hep N
yl]pyrimido[4',5":4,5]thieno[2,3- = S =N
277N\
c]pyridazin-8-amin il :
1-[6-[3.4-
o
dimetylpyrimido[4',5":4,5]thieno[2,3- R
. O
168 | c]pyridazin-8-yl)amino]-2- = S =N 437,2
azaspiro[3.3]heptan-2-y1]-3,3,3-triflo- ‘:S—gzk
propan-1-on
[6-[(3.4- 3
169 | dimetylpyrimido[4',5":4,5]thieno[2,3- 439,2

c]pyridazin-8-yl)amino]-2-

N

NH

o —~¢SN=N
N\ p N ,N
LN
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azaspiro[3.3]heptan-2-yl]-

tetrahydropyran-4-yl-metanon

170

axit 1-[6-[(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]-2-
azaspiro[3.3]heptan-2-yl]hexan-1-on;
2.2,2-trifloaxetic

425,2

171

2-[1-(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)pyrolidin-3-yl]propan-
2-ol

344,2

172

[6-[(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]-2-
azaspiro[3.3]heptan-2-yl]-[4-
(triflometyl)phenyl]metanon

(0]
N><>
7(©)L s _n | 499,3
F N\ [N ’
FE \‘:,’S—g/’(

173

1-(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)-N-[4-
(triflometyl)phenyl]pyrolidin-3-

carboxamit

473,3

174

1-(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)-N-(2-
pyridyl)pyrolidin-3-carboxamit

406,2
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X [M+1]"
s0
F
2-[5-[[(3.4- » }\Q
dimetylpyrimido[4',5":4,5]thieno[2,3-

175 Py [ ] [ NH 398
c]pyridazin-8-yl)amino]metyl]-2-flo- = S =N
phenyl]propan-2-ol :\{S—g//\
N-xyclopropyl-5-[[(3,4- o
dimetylpyrimido[4',5":4,5]thieno[2,3- bﬁi”y\q

176 NH 4229
c]pyridazin-8-yl)amino]metyl]-2-flo- = S =N
benzamit \?‘\NX—g’K
N-xyclobutyl-5-[[(3,4- o o
dimetylpyrimido[4',5":4,5]thieno[2,3- N Q

177 Py [ : [ NH 436,9
c]pyridazin-8-yl)amino]metyl]-2-flo- = S =N
benzamit WY
N-xyclopentyl-5-[[(3,4- Q o
dimetylpyrimido[4',5":4,5]thieno[2,3- N

178 Py [ : [ NH 450,8
c]pyridazin-8-yl)amino]metyl]-2-flo- = S =N
benzamit \‘:S_g’K
5-[[(3.4- 2
dimetylpyrimido[4',5":4,5]thieno[2,3- } ﬁ)\q

179 NH 4249

c]pyridazin-8-yl)amino]metyl]-2-flo-N-

isopropyl-benzamit

N\S =N
\ 4% )
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chat Tén Cau trac
£ [M+1]"
)
5-[[3.4- QN
dimetylpyrimido[4',5':4,5]thieno[2,3- N
120 ylpy [ ] [ ~ N 40
c]pyridazin-8-yl)amino]metyl]-2-flo-N- = S =N
isobutyl-benzamit LY
N-(2,2-dimetylxyclopropyl)-5-[[(3,4- \L o
dimetylpyrimido[4',5":4,5]thieno[2,3- HLQ
181 NH 451
c]pyridazin-8-yl)amino]metyl]-2-flo- = S =N
benzamit LY
5-[[(3.4- o
dimetylpyrimido[4',5":4,5]thieno[2,3- Fv} HLQ
182 Py [ ] [ FF NH 478.,8
c]pyridazin-8-yl)amino]metyl]-2-flo-N- = S =N
[(1R)-2,2,2-triflo-1-metyl-etyl]benzamit LW}
F
5-[[(3.4- 0
[ .
dimetylpyrimido[4',5":4,5]thieno[2,3- H
183 NH 4549
c]pyridazin-8-yl)amino]metyl]-2-flo-N- = S N
(3-floxyclobutyl)benzamit LY
N-(3,3-difloxyclobutyl)-5-[[(3,4- N
dimetylpyrimido[4',5":4,5]thieno[2,3- " ’ N
184 NH 472,8
c]pyridazin-8-yl)amino]metyl]-2-flo- = S\=N
benzamit WY
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2 [M+1]*
sO
5-[1(3,4- o F
dimetylpyrimido[4',5':4,5]thieno[2,3- %N»\Q
H
185 | clpyridazin-8-yl)amino]metyl]-2-flo-N- | ™ NH 482,8
= =N ’
(3-hydroxy-1,2,2-trimetyl- NW
propyl)benzamit
5-[[(3.4- »
dimetylpyrimido[4',5":4,5]thieno[2,3- ofHkQ

126 ylpy [ ] [ / " 440.9
c]pyridazin-8-yl)amino]metyl]-2-flo-N- = S =N
(2-metoxyetyl)benzamit i\ng_g’K
S-[[(3.4- % F>:<
dimetylpyrimido[4',5":4,5]thieno[2,3- N

187 iy [ : [ NH 396,9
c]pyridazin-8-yl)amino]metyl]-2-flo-N- = S =N
metyl-benzamit Q\N/S_g’l\

HO
2-[2-clo-4-[[(3.4-
cl
dimetylpyrimido[4',5":4,5]thieno[2,3-

188 .y p}f [ : \H 4139
c]pyridazin-8- SN
yl)amino]metyl]phenyl]propan-2-ol Nw

HO
2-[3-clo-4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
189 tylpy [ ] [ 414

c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol

Cl
NH
—¢SN=N
NG
LN
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2 [M+1]"
sO
s
3,4-dimetyl-N-[[4-(2-
190 | thienyl)phenyl]metyl]pyrimido[4',5":4,5] " 403,8
. e : s
thieno[2,3-c]pyridazin-8-amin =" "y
N
__ NH
3,4-dimetyl-N-[[4-(1H-pyrol-2-
191 | yl)phenyl]metyl]pyrimido[4',5":4,5]thien " 386,9
e . s
0[2,3-c]pyridazin-8-amin V=C PN
e
\N N
N
3,4-dimetyl-N-[[4-(1-metylpyrazol-3-
192 | yl)phenyl]metyl]pyrimido[4',5":4,5]thien 402
NH
0[2,3-c]pyridazin-8-amin N S =N
e
3,4-dimetyl-N-[[4-(2-metylpyrazol-3-
193 | yl)phenyl]metyl]pyrimido[4',5":4,5]thien 402,4
o[2,3-c]pyridazin-8-amin S Sy=N
N
b
4-[3-(metoxymetyl)azetidin-1-y1]-7,9- %
194 | dimetyl-pyrido[3',2":4,5]thieno[3,2- N o N 315,2
d]pyrimidin N\LN/ \_/
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2 [M+1]"
SO
6-(7,9- 0
dimetylpyrido[3',2":4,5]thieno[3,2- %
195 yipyridel : [ N s 313,2
dpyrimidin-4-yl)-2-oxa-6- NW
L 4
azaspiro[3.3]heptan N
4-(3-azabixyclo[3.1.0]hexan-3-y1)-7,9- h
196 | dimetyl-pyrido[3',2":4,5]thieno[3,2- N\ SN 297,2
N 4
d]pyrimidin W
4-(azetidin-1-y1)-7,9-dimetyl- Q
197 ; o C=CON 271,2
pyrido[3',2":4,5]thieno[3,2-d|pyrimidin LN /
e F
4-(3,3-difloazetidin-1-y1)-7,9-dimetyl-
198 ( v Y NS 307,2
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin N\L\/ \’ p
_ N
7,9-dimetyl-4-pyrolidin-1-yl- Q
199 _ g py. e O=(EN 285,2
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin " Y/
N-xyclobutyl-7,9-dimetyl- OWH .
200 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- N\\:/ \*N/ 285,2
4-amin N
N=
7,9-dimetyl-4-[3-(4-pyridyl)azetidin-1- %
201 | yl]pyrido[3',2":4,5]thieno[3,2- N 348,3
—°N=N
d]pyrimidin N\\‘N, N
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Hop
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chat Tén Cau trtic
£ [M+1]"
sO
-0
N-[2-(4-metoxyphenyl)xyclopropyl]-
202 | 7,9-dimetyl-pyrido[3',2":4,5]thieno[3,2- NH 377,4
s
d]pyrimidin-4-amin =" "
N
F
F%O
N-[[6-(diflometoxy)-3-pyridyl]metyl]- /N
203 | 7,9-dimetyl-pyrido[3',2":4,5]thieno[3,2- D " 388,2
d]pyrimidin-4-amin N Sy
N
O‘_\S—’o
7.9-dimetyl-N-[(4- Q
204 | metylsulfonylphenyl)metyl]pyrido[3',2": N 399,2
; o e . = =N
4,5]thieno[3,2-d]pyrimidin-4-amin S )
7.9-dimetyl-N-[(2-metylpyrimidin-5- NS{
205 | yDmetyl]pyrido[3',2":4,5]thieno[3,2- NH o 3374
—SN =N
d|pyrimidin-4-amin " v N
HO
2-[4-[1(7,9-
dimetylpyrido[3',2":4,5]thieno[3,2-
206 typy [ : [ \H 379.,4
d]pyrimidin-4- SN
N
yl)amino]mety!]phenyl]propan-2-ol W/ \
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207

7,9-dimetyl-N-[1-[5-
(triflometyl)pyrimidin-2-yl]azetidin-3-
yl]pyrido[3',2":4,5]thieno[3,2-

d]pyrimidin-4-amin

F
Ok
F -~
N NQ“NH

—¢S\=N
N\L/ \/
N

432,2

208

1-[4-[3-[(7,9-
dimetylpyrido[3',2":4,5]thieno[3,2-
d]pyrimidin-4-yl)amino]azetidin-1-yl]

2-pyridyl]xyclobutanol

N\
\ 4 N&_
NH
QZO?\ —¢S\oN

N
\ / /

433,2

209

3-clo-4-metyl-8-pyrolidin-1-yl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin

306,2

210

3-clo-N-xyclobutyl-4-metyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

306,2

211

3-clo-N-[[6-(diflometoxy)-3-
pyridyljmetyl]-4-metyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

408

212

3-clo-N-[(3-flo-4-metoxy-
phenyl)metyl]-4-metyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

390
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Hop
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X [M+1]"
sO
HO
2-[4-[[(3-clo-4-metyl-
pyrimido[4',5":4,5]thieno[2,3-

213 o 400,2
c]pyridazin-8- N s
yl)amino]metyl]phenyl]propan-2-ol LN Q

cl
3-clo-4-metyl-N-[1-[5- F
F%{fj
- (triflometyl)pyrimidin-2-yl]azetidin-3- | F~ \s >Ny 452
S b

yl]pyrimido[4',5':4,5]thieno[2,3- =T,
¢]pyridazin-8-amin cl
8-clo-9-metyl-4-pyrolidin-1-yl- Q

215 ey Y o sOE 305,2
pyrido[3',2":4,5]thieno[3,2-d]|pyrimidin " Y/

cl
8-clo-4-(3,3-diflopyrolidin-1-y1)-9- FSO

216 | metyl-pyrido[3',2'":4,5]thieno[3,2- N\ SN 341,3

N
d]pyrimidin LY /CI
N
1-(8-clo-9-metyl- ‘}5

217 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- N o " 316,3
4-yl)azetidin-3-carbonitril "N

cl
b
8-clo-4-[3-(metoxymetyl)azetidin-1-yl]- %

218 | 9-metyl-pyrido[3',2":4,5]thieno[3,2- N o N 335,4
d]pyrimidin N\LN’ N\

cl
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2 [M+1]"
sO
4-(3-azabixyclo[3.1.0]Thexan-3-yl)-8- h
219 | clo-9-metyl-pyrido[3',2":4,5]thieno[3,2- L@ 317,2
N
e e e
d]pyrimidin N -
F
8-clo-4-(3-flopyrolidin-1-yl)-9-metyl- b
20 | ( o yD-o-metyt e San 3232
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin N\LN, W/
cl
. £y
4-(azetidin-1-y1)-8-clo-9-metyl- N o
221 . o . o VOO 291,2
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin LN /CI
0
6-(8-clo-9-metyl- %
222 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- N s N 3333
4-yl)-2-oxa-6-azaspiro[3.3]heptan N\\:‘X—g//zm
£ F
8-clo-4-(3,3-difloazetidin-1-yl)-9-metyl- ZF
223 o S _N 327,2
pyrido[3',2':4,5]thieno[3,2-d]pyrimidin Nﬁ_g’/lz
N cl
N=
, 8-clo-9-metyl-4-[3-(4-pyridyl)azetidin- %
224 | 1-yl]pyrido[3',2":4,5]thieno[3,2- N o 368.3
e e = =N
d]pyrimidin N\i\N,S_g//Z
cl
8-clo-N-[1-(5-flopyrimidin-2- - {r;‘
295 yl)azetidin-3-yl]-9-metyl- =N NQ‘NH\ Sen 1002
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- Ny
cl

4-amin
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Hop
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chat Tén Cau trac
2 [M+1]"
sO
8-clo-9-metyl-N-(1- AYNH .
226 | metylxyclopropyl)pyrido[3',2":4,5]thien N —N/ 305,4
LN
0[3,2-d]pyrimidin-4-amin N (of
8-clo-N-(2,2-dimetylxyclopropyl)-9- \A~
NH
227 | metyl-pyrido[3',2":4,5]thieno[3,2- S S =N 319,3
4 )/
d]pyrimidin-4-amin Y cl
8-clo-N-xyclobutyl-9-metyl- QNH
228 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- N Sy=N 305,2
N
4-amin Cl
\\ o
4-[[(8-clo-9-metyl- N
pyrido[3',2":4,5]thieno[3,2-d|pyrimidin-
229 Y by 412,2
4-yl)amino]metyl]-N,N-dimetyl- N s
benzamit |\ \
cl
o~
8-clo-N-[(3,5-dimetoxyphenyl)metyl]-9- /O‘q
230 | metyl-pyrido[3',2':4,5]thieno[3,2- NH o 401,2
— 5NN
d]pyrimidin-4-amin v Y/
cl
8-clo-N-[1-(2,5-diclo-4- cl
o
ridyl)azetidin-3-yl]-9-metyl- Q‘N
bay | PYHAYD yll y y O X 451
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- \\:, \’ p
N
cl

4-amin
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z [M+1]
sO
o\,
("
8-clo-9-metyl-N-[[4-
232 | (morpholinometyl)phenyl]metyl]pyrido[ \H 440,3
3'.2":4,5]thieno[3,2-d]pyrimidin-4-amin N Sy=n
N
(of
8-clo-N-[(2,2-dimetyl-3H-benzofuran-5- 3[03
D)metyl]-9-metyl-
233 Y). ’ ty. g NH 411,3
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- SN
N
4-amin LN o
8-clo-N-(1,3-dihydroisobenzofuran-5- %
Imetyl)-9-metyl-
234 ylmetyD 4 . L NH 383,2
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- ~¢ " )=N
7\ )/
4-amin \ cl
8-clo-N-(6,7-dihydro-5H- %%
g \_/
xyclopenta[b]pyridin-3-ylmetyl)-9-
235 yeop [blpy y ¥ NH o 382,2
metyl-pyrido[3',2":4,5]thieno[3,2- ~¢ V=N
7\ /
d]pyrimidin-4-amin it cl
o)
8-clo-N-[2-(4-
metoxyphenyl)xyclopropyl]-9-metyl-
236 . yp' 'y)y. propyl] y N 3972
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- SN
4-amin dihydroclorua NSV /C|
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Hop
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2 [M+1]"
sO
\.o
8-clo-9-metyl-N-[(4- 0=§
metylsulfonylphenyl)metyl]pyrido[3',2":
037 ty. ylp y? .t.y]py .[ QNH 4192
4,5]thieno[3,2-d]pyrimidin-4-amin = So_N
dihydroclorua S o
8-clo-9-metyl-N-[(2-metylpyrimidin-5- N;[é
238 | yDmetyl]pyrido[3',2":4,5]thieno[3,2- NH o 357,3
—¢N=N
d]pyrimidin-4-amin dihydroclorua " 2N /
cl
1-[4-[3-[(8-clo-7,9-dimetyl- -
N
rido[3',2':4,5 |thieno[3,2-d]pyrimidin- /N
239 | P [ ] [3,2-d]py QZOH} " s 4672
4-yl)amino]azetidin-1-yl]-2- N\\_N/ Y/
pyridyl]xyclobutanol ¢
HO
2-[4-[[(8-clo-7,9-dimetyl-
240 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- \H 413,2
s
4-yl)amino]metyl]phenyl]propan-2-ol = \'N/
cl
8-clo-7,9-dimetyl-N-[1-[5- F
Fg\(l;l
" (triflometyl)pyrimidin-2-yl]azetidin-3- F ~N)‘N3~NH 450.3
o b
yl]pyrido[3',2":4,5]furo[3,2-d]pyrimidin- N\\:N, \’N/
4-amin hydroclorua cl
8-clo-7,9-dimetyl-4-pyrolidin-1-yl- D
N
242 | pyrido[3',2":4,5]furo[3,2-d]pyrimidin N Ou=N 303,4
N
hydroclorua N cl
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Hop ES-MS
chit Tén CAu trtic ]
2 [M+1]
sO
8-clo-N-xyclobutyl-7,9-dimetyl- QNH
243 | pyrido[3',2"4,5]furo[3,2-d]pyrimidin-4- Nw 303,2
\L 4
amin hydroclorua N cl
8-clo-N-(3,3-difloxyclobutyl)-7,9- FF>0~NH
244 | dimetyl-pyrido[3',2":4,5]furo[3,2- ~¢° —N/ 3393
LN
d]pyrimidin-4-amin hydroclorua N Cl
8-clo-N-xyclopropyl-7,9-dimetyl- D
o
245 | pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4- =C N 289,2
N
amin hydroclorua cl
8-clo-N-xyclopentyl-7,9-dimetyl- QNH
246 | pyrido[3',2"4,5]furo[3,2-d]pyrimidin-4- N © \*N/ 317,4
\L 4
amin hydroclorua N ci
F
8-clo-N-[2-(3,4- .
diflophenyl)xyclopropyl]-7,9-dimetyl-
247 PRENYIXYETOPTOPY _ ty NH 401,3
pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4- — O_N
amin hydroclorua LY /Cl
\.o
8-clo-7,9-dimetyl-N-[(4- 0=’
metylsulfonylphenyl)metyl]pyrido[3',2": Q
248 ty ylp y ty py. [ N 4172
4,5]furo[3,2-d]pyrimidin-4-amin — O_N
hydroclorua N o
8-clo-N-(xyclobutylmetyl)-7,9-dimetyl- q‘
249 | pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4- " oy 317,4
amin hydroclorua LY /CI
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Hop
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chat Tén Cau trac IV
, +
sO
o)
8-clo-N-(3-metoxypropyl)-7,9-dimetyl- \\\\
250 | pyrido[3'2":4,5]furo[3,2-d]pyrimidin-4- | O _y 3214
N
amin hydroclorua LN o
HO
2-[4-[[(8-clo-7,9-dimetyl-
251 | pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4- NH 397,4
0
yl)amino]metyl]phenyl]propan-2-ol = \:N/
L /
N cl
8-clo-7,9-dimetyl-N-[(2- N),\N
\
metylpyrimidin-5- §<
252 i . NH 3552
yDmetyl]pyrido[3',2":4,5]furo[3,2- = Ou=N
77—\ )/
d]pyrimidin-4-amin hydroclorua pt cl
8-clo-N-[(3-flo-4-metoxy- F\O
henyl)metyl]-7,9-dimetyl- )‘:(
253 phenylmety] Y NH 3874
pyrido[3',2":4,5]furo[3,2-d]pyrimidin-4- —ONeN
p )/
amin hydroclorua WY ol
8-clo-7,9-dimetyl-4-pyrolidin-1-yl- D
N
254 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin N S —N/ 3193
v 22—\
hydroclorua =N al
8-clo-4-(3,3-diflopyrolidin-1-y1)-7,9- FSO
255 | dimetyl-pyrido[3',2":4,5]thieno[3,2- N\ SN 355,3
N
d]pyrimidin hydroclorua (S ol
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Hop
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chat Tén Cau tric
2 [M+1]"
sO
W
1-(8-clo-7,9-dimetyl- ‘%
256 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- N o " 330,4
4-yl)azetidin-3-carbonitril hydroclorua NW
cl
4-(3-azabixyclo[3.1.0]hexan-3-yl)-8- b
clo-7,9-dimetyl- N
257 _ o ) o — SN 331,3
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin NW
hydroclorua “
8-clo-4-(3-flopyrolidin-1-y1)-7,9- F\O
N
258 | dimetyl-pyrido[3',2":4,5]thieno[3,2- = SN 3373
4 /
d]pyrimidin hydroclorua YWY -
4-(azetidin-1-y1)-8-clo-7,9-dimetyl- Q
259 | pyrido[3',2":4,5]thieno[3,2-d]|pyrimidin N&@Z/ 305,2
LN
hydroclorua N cl
6-(8-clo-7,9-dimetyl- o)
rido[3',2":4,5]thieno[3,2- rimidin- %
260 | Y [ ] [3,2-d]py N e 1833
4-yl)-2-oxa-6-azaspiro[3.3]heptan NW
hydroclorua N cl
F
8-clo-4-(3,3-difloazetidin-1-yl)-7,9- FZW
261 | dimetyl-pyrido[3',2":4,5]thieno[3,2- " 341,3

d]pyrimidin hydroclorua

¢S =N

N

N
Cl
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Hop
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chat Tén Cau trtc
£ [M+1]*
sO
8-clo-7,9-dimetyl-4-[3-(4- v
pyridyl)azetidin-1-
262 Y y ) N 3824
yl]pyrido[3',2":4,5]thieno[3,2- — S\ _N
N /
dlpyrimidin dihydroclorua YN /01
8-clo-N-[1-(5-flopyrimidin-2-
azetidin-3-yl]-7,9-dimetyl F{&N&
azetidin-3-yl}-/,9-dimety!- =N NH
263 y. Hy. N\S,N 416
pyrido[3',2 :4,5]thieno[3,2-d]pyrimidin- w7 N/
4-amin hydroclorua “
8-clo-7,9-dimetyl-N-(1- AVNH
264 | metylxyclopropyl)pyrido[3',2":4,5]thien Nh@r 319,2
N
o[3,2-d]pyrimidin-4-amin hydroclorua N cl
8-clo-N-(2,2-dimetylxyclopropyl)-7,9- \A~
NH
265 | dimetyl-pyrido[3',2":4,5]thieno(3,2- = Sy=N 333,2
/ N\ /
d]pyrimidin-4-amin hydroclorua N ol
8-clo-N-xyclobutyl-7,9-dimetyl- O\NH
s
266 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- Nw 319,2
\L /
4-amin hydroclorua N cl
e
8-clo-N-[(3,4-dimetoxyphenyl)metyl]- ,O\Q
267 | 7,9-dimetyl-pyrido[3',2":4,5]thieno[3,2- 415

d]pyrimidin-4-amin hydroclorua

NH
—SN=N
N\LN, <)
Cl
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ES-MS
[MH1]

268

8-clo-N-[(4-imidazol-1-
ylphenyl)metyl]-7,9-dimetyl-
pyrido[3',2":4,5]thieno[3,2-d]pyrimidin-

4-amin dihydroclorua

4222

269

8-clo-7,9-dimetyl-N-[[4-
(morpholinometyl)phenylJmetyl]pyrido[
3'2':4,5]thieno[3,2-d]pyrimidin-4-amin
dihydroclorua

454,2

270

8-clo-N-[(2,2-dimetyl-3H-benzofuran-5-
yDmetyl]-7,9-dimetyl-
pyrido[3',2':4,5]thieno[3,2-d]pyrimidin—

4-amin dihydroclorua

4253

271

8-clo-7,9-dimetyl-N-[(2-
metylpyrimidin-5-
yl)metyl]pyrido[3',2'":4,5]thieno[3,2-

d]pyrimidin-4-amin dihydroclorua

3713

272

8-clo-7,9-dimetyl-N-[1-[5-
(triflometyl)pyrimidin-2-yl]azetidin-3-
yl]pyrido[3',2":4,5]thieno[3,2-

d]pyrimidin-4-amin dihydroclorua

466,2
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H
?P , ES-MS
chat Tén Cau truc
2 [M+1]"
sO
o
8-clo-7,9-dimetyl-N-(tetrahydrofuran-3- L<
273 | ylmetyl)pyrido[3',2":4,5]thieno[3,2- Nt s N 349.3
d]pyrimidin-4-amin dihydroclorua N&:’S_g//g
—clo-N-(3.3-di ] 7.9. F
8-clo-N-(3,3-difloxyclobutyl)-7,9 ; >O‘NH .
274 | dimetyl-pyrido[3',2":4,5]thieno[3,2- Nee —N/ 355.3
LN
d]pyrimidin-4-amin dihydroclorua N cl
8-clo-N-xyclopropyl-7,9-dimetyl- D—h
s
275 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- N \’N/ 305,2
L 4
4-amin dihydroclorua " cl
OH
1-[4-[[(8-clo-7,9-dimetyl-
276 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- NH 425.,4
s
4-yl)amino]metyl]phenyl]xyclobutanol N\\:/ \’N/
N cl
1-[3-[[(8-clo-7,9-dimetyl- E\O‘NQ
277 | pyrido[3',2":4,5]thieno[3,2-d]pyrimidin- NH o " 425,2
4-yl)amino]metyl]phenyl]xyclobutanol w7 N\
cl
HO
2-[4-[[(8-clo-7,9-dimetyl-
F
rido[3',2":4,5]thieno[3,2- rimidin-
—— [ ] [3,2-d]py 4312
4-yl)amino]metyl]-2-flo-phenyl]propan- N sy
2-ol N\LN’ N/
cl
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Hop
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chat Tén Cau trac
. [M+1]"
sO
2-[4-[[(8-clo-7,9-dimetyl-
rido[3',2":4,5]thieno[3,2- rimidin-

279 | P [ ] [3,2-dlpy 4313

4-yl)amino]metyl]-3-flo-phenyl]propan-
2-ol N 2 \ /
© N cl
2-[4-[[(3-metoxy-4-metyl-
rimido[4',5":4,5]thieno[2,3-

280 by [ : [ 395.9
c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol \)\\’S_g,’(of
3-metoxy-4-metyl-8-pyrolidin-1-yl- D

N
281 | pyrimido[4',5":4,5]thieno[2,3- N S =N, 302,4
v 22—\ !/
c]pyridazin =N o—
3-metoxy-4-metyl-N-[1-[5-
y yl-N-[1- - 5\(@

- (triflometyl)pyrimidin-2-ylJazetidin-3- | ¥ s >Ny 1493
yl]pyrimido[4',5":4,5]thieno[2,3- “N, \: N ’
c]pyridazin-8-amin o~
N-[1-(3,5-diclo-2-pyridyl)azetidin-3-yl]- cl

£
sy | BHiment O 1322
I . : ) <( =N, ’
pyrimido[4',5':4,5]thieno[2,3 N\\ A N
c]pyridazin-8-amin
N-[1-(5-clo-3-flo-2-pyridyl)azetidin-3- v
£
s yl]-3,4-dimetyl- W W e
I - : i <" =N ’
pyrimido[4',5':4,5]thieno[2,3 NL/ &

c]pyridazin-8-amin
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Q,p , ES-MS
chat Tén Cau truc
2 [M+1]"
sO
% O
2-clo-N-xyclobutyl-4-[[(3,4- o
316 | dimetylpyrimido[4',5':4,5]thieno[2,3- 452,8
c]pyridazin-8-yl)amino]metyl]benzamit
2-clo-N-xyclopentyl-4-[[(3,4- o
317 | dimetylpyrimido[4',5':4,5]thieno[2,3- 466,8
c]pyridazin-8-yl)amino]metyl]benzamit
2-clo-4-[[(3.,4-
Cl
dimetylpyrimido[4',5":4,5]thieno[2,3-
318 ylpy [ ] [ 4414

c]pyridazin-8-yl)amino]metyl]-N-

isopropyl-benzamit
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QP , ES-MS
chat Tén Cau truc
£ [M+1]"
sO
: HN—g?”
2-clo-N-(2,2-dimetylxyclopropyl)-4-
3,4- cl
319 LI 466,8
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]benzamit
F
F
~ .
2-clo-4-[[(3,4- HN
dimetylpyrimido[4',5":4,5]thieno[2,3- cl
320 ylpy [ ] [ 4948
c]pyridazin-8-yl)amino]metyl]-N-[(1R)- NH
2.2 2-triflo-1-metyl-etyl]benzamit <O,
(W
FQ
2-clo-4-[[(3,4- HNf”
dimetylpyrimido[4',5":4,5]thieno[2,3-
301 ylpy [ ] [ cl 470.8
c]pyridazin-8-yl)amino]metyl]-N-(3-
floxyclobutyl)benzamit
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[M+1]*

322

2-clo-N-(3,3-difloxyclobutyl)-4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-yl)amino]metyl]benzamit

488.8

323

2-clo-4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]-N-[1-[1-
(hydroxymetyl)xyclopropyl]etyl]benza

mit

498,8

324

2-clo-4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]-N-(2-

metoxyetyl)benzamit

456,8

325

2-clo-4-[[(3.,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-y1)amino]metyl]-N-metyl-

benzamit

4129
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Hop
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chat Tén Cau trtc
£ [M+1]"
sO
=
S
N
3,4-dimetyl-N-[(4-thiazol-2-
326 | ylphenyl)metyl]pyrimido[4',5":4,5]thien 405
0[2,3-c]pyridazin-8-amin
3,4-dimetyl-N-[(3-pyrimidin-2-
327 | ylphenyl)metyl]pyrimido[4',5":4,5]thien 400
o[2,3-c]pyridazin-8-amin
3,4-dimetyl-N-[(3-pyrazol-1-
328 ylphenyl)metyl]pyrimido[4',5':4,5]thien 388
0[2,3-c]pyridazin-8-amin
8-[(35)-3-[(2-clo-4-
ridyl)ox rolidin-1-yl1]-3,4-
309 | P yDoxylpy yl] 4129
dimetyl-pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin
3,4-dimetyl-8-[(3S5)-3-[(2-metyl-4-
ridyl)oxy]pyrolidin-1-
30 | P yloxylpy 393

yl]pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin
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Hop
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chat Tén Cau trac
. [M+1]*
SO
3 A-dimetyl-8-[(3S)-3-[[2-(triflometyl)- F%j
F , AN Ob
4-pyridyl]oxy]pyrolidin-1- N
1 | TP ylloxylpy = L 146.8
yl]pyrimido[4',5'":4,5]thieno[2,3- N =N
c]pyridazin LNy
3,4-dimetyl-8-[(35)-3-(3-
ridylox rolidin-1-
33y | PV y)py 379
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin
o K
5-[[(3.4- -
dimetylpyrimido[4',5":4,5]thieno[2,3- H
133 ylpy L ] - [ Y "
c]pyridazin-8-y1)(metyl)am1no]metyl]-
2-flo-N-metyl-benzamit
HO
2-[4-[[(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
334 R : ] [ 394,2

c]pyridazin—8-yl)amino]metyl]-2-mety1-
phenyl]propan-2-ol
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Hop
. . ES-MS
chat Tén Cau trtc
2 [M+1]
sO
HO
2-[4-[[(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
335 i [ : [ 394
c]pyridazin-8-yl)amino]metyl]-3-metyl-
phenyl]propan-2-ol
8-[(3R)-3-[(2-clo-4-
ridyl)ox rolidin-1-yl1]-3,4-
236 | » yDoxylpy yl] N sl | 4132
dimetyl-pyrimido[4',5':4,5]thieno[2,3- oo\ [
Wan Y
c]pyridazin N
3 4-dimetyl-8-[(3R)-3-[[2-(triflometyl)- | P
F | A O/,Q
4-pyridyl]oxy]pyrolidin-1- N
337 | TP ylloxylpy P { 472
yl]pyrimido[4',5'":4,5]thieno[2,3- s =N
c]pyridazin L)
3,4-dimetyl-8-[(3R)-3-[(2-metyl-4- 7N 0y, D
. . a N
ridyl)oxy]pyrolidin-1-
338 | yDoxylpy 1033
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin
3-[(3.4- HO
dimetylpyrimido[4',5":4,5]thieno[2,3- O)O‘ NH
339 P _ j O=(PyN, (3964
c]pyridazin-8-yl)amino]-1-(4- LN\ A
flophenyl)xyclobutanol
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Hop
chét

Cau truc

ES-MS
[M+1]*

340

3,4-dimetyl-8-[(3R)-3-(3-
pyridyloxy)pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin

379,3

341

3,4-dimetyl-N-[[4-(1-metylpyrol-2-
yl)phenyl]metyl]pyrimido[4',5':4,5]thien

0[2,3-c]pyridazin-8-amin

401

342

N-[[4-(2,4-dimetylpyrazol-3-
yl)phenyl]metyl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

416

343

N-[[4-(2-etylpyrazol-3-
yl)phenyl]metyl]-3,4-dimetyl-
pyrimido[4‘,5':4,5]thieno[2,3-

c]pyridazin-8-amin

416
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Cau trac

ES-MS
[M+1]*

344

N-[[2-flo-4-(2-metylpyrazol-3-
yl)phenyl]metyl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

420

345

3,4-dimetyl-N-[(4-pyrazol-1-
ylphenyl)metyl]pyrimido[4',5':4,5]thien

o[2,3-c]pyridazin-8-amin

388

346

8-[4-[(2-clo-4-pyridyl)oxy]-1-
piperidyl]-3,4-dimetyl-
pyrimido[4',5'":4,5]thieno[2,3-

c]pyridazin

427,77

347

8-[3-[(2-clo-4-
pyridyl)oxymetyl]pyrolidin-1 -yl]-3,4-
dimetyl-pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin dihydroclorua

426,9
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Hop
. . ES-MS
chat Tén Cau truc
2 [M+1]"
sO
Cl \
8-[3-[(2-clo-4- =
o)
ridyl)oxymetyl]azetidin-1-yl]-3,4-
syg | PYridyDoxymetyl] 1] \b s
dimetyl-pyrimido[4',5':4,5]thieno[2,3-
c]pyridazin dihydroclorua
8-[3-[(2-clo-4-pyridyl)oxy]azetidin-1- /0
cl
1]-3,4-dimetyl- Zﬁ
39 |V v 398.8
pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua
3,4-dimetyl-8-(3-pyrazin-2-
loxyazetidin-1-
350 Yo 366
yl)pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua
8-[3-[(4,6-dimetyl-3-
ridyl)oxylazetidin-1-yl]-3,4-dimetyl- b
s | > yloxy] y y N 393

pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua
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Cau tric

ES-MS
[M+1]

352

1,1,1,3,3,3-hexadoteri-2-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol

386

353

2-[(3R)-1-(3.,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)pyrolidin-3-yl]propan-
2-ol

344

354

2-[(35)-1-(3,4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-yl)pyrolidin-3-yl]propan-
2-ol

344

355

5-[1-(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)azetidin-3-
ylJoxypyridin-2-carbonitril
dihydroclorua

390,3

356

3,4-dimetyl-8-[3-(3-
pyridyloxy)azetidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

365.,4
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Cau truc

ES-MS
[MH1]"

357

3,4-dimetyl-8-[3-(1-metylpyrazol-4-
yl)oxyazetidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

368,4

358

3,4-dimetyl-8-[(3S,4R)-3-metyl-4-[(2-
metyl-4-pyridyl)oxy]pyrolidin-1-
yl]pyrimido[4’,5':4,5]thieno[2,3-
c]pyridazin dihydroclorua

407.4

359

3,4-dimetyl-8-[(3:5)-3-(2-
pyridyloxy)pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

379.3

360

3,4-dimetyl-8-[(3S5)-3-[[5-(triflometyl)-
2-pyridyl]oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

4473

361

3,4-dimetyl-8-[(3S)-3-pyrazin-2-
yloxypyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

380,3

362

3,4-dimetyl-8-[(3S)-3-[[6-(triflometyl)-
3-pyridyl]oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-

4473

-165-
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Cau truc
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[M+1]*

c]pyridazin dihydroclorua

363

4-(35)-1-3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)pyrolidin-3-

ylJoxybenzonitril dihydroclorua

SN2,
N\

N

403,4

364

3,4-dimetyl-8-[(3S)-3-[(6-metyl-3-
pyridyl)oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

393.4

365

3,4-dimetyl-8-[(2R,4S)-2-metyl-4-[(2-
metyl-4-pyridyl)oxy]pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

407,2

366

3,4-dimetyl-8-[3-(4-pyridyloxy)-3-
(triflometyl)pyrolidin-1-
yl]pyrimido[4',5":4,5]thieno[2,3-
c]pyridazin dihydroclorua

447,2

367

N-[[4-(1-metoxy-1-metyl-
etyl)phenyl]metyl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

394.,4
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Hop
chét

Cau trac

ES-MS
[M+1]

368

2-[4-[[(3.4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
¢]pyridazin-8-yl)amino]metyl]-3-flo-
phenyl]-2-metyl-propan-1-ol

4124

369

2-[4-[didoteri-[(3,4-

dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-
yl)amino]metyl]phenyl]propan—Z-ol

382,4

370

3,4-dimetyl-N-[[4-[1-metyl-1-
(trid(yterimetoxy)etyl]phenyl]metyl]pyri
mido[4',5':4,5]thieno[2,3-c]pyridazin-8-

amin

397.,5

371

N-[[4-(1-amino-1-metyl-
etyl)phenyl]metyl]-3,4-dimetyl-
pyrimido[4',5':4,5]thieno[2,3-

c]pyridazin-8-amin

379.,4

-167-




36901

Hop
chat

Cau truc

ES-MS
[M+1]"

372

N-[(1,1-dimetyl-3H-isobenzofuran-5-
yDmetyl]-3,4-dimetyl-
pyrimido[4',5":4,5]thieno[2,3-

c]pyridazin-8-amin

3924

373

2-[4-[[(3.4-
dimetylpyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-
yl)amino]metyl]phenyl]propan—1,2-di01

396.,4

374

3,4-dimetyl-N-[[4-(oxetan-3-
yl)phenyl]metyl]pyrimido[4',5':4,5]thien

o[2,3-c]pyridazin-8-amin

378

375

2-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3-
c]pyridazin-8-yl)amino]metyl]phenyl]-
2-metyl-propan-1-ol

394
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Vi du 5. 8-010-N-(3,3-diﬂoxyclobutyl)—7,9-dimetyl-pyrido[3',2':4,5]furo[3,2-
d]pyrimidin-4-amin (Hop chat 37)

/
Cl | S Ho/\n/OEt Cm AN \
~
N~ cl NZ NH2 Z

N
082003 NMP
formamlt

\ POCl;
N=\ F g N\
o AN HN—OX N
| F i | Z Cl

N0 HN -—— N~ O

F
37 DIEA, NMP F

Etyl 3-amino-5-clo-4,6-dimetylfuro[2,3-b]pyridin-2-carboxylat (D). Bb
sung 2,5-clo-4,6-dimetylnicotinonitril (1,0 g, 6,0 mmol, 1,0 duong lugng), etyl
glycolat (0,6 ml, 6,6 mmol, 1,1 duong lugng) va Cs2CO3 (5,9 g, 18 mmol, 3,0 duong
lwong) vao RBF 100 ml véi NMP (9,23 ml) va & c6 khudy & nhiét d 75°C qua dém.
Loc hdn hgp phan tmg qua miéng Xelit ma dugc suc rira biang DCM va EtOAc. Co
dich loc va tinh ché bang cach st dung HPLC pha déo 8 thu dugc hop chét néu & dé
muc (250 mg, 0,930 mmol, hiéu suét 15,5%). 'H NMR (400 MHz, DMSO-ds): 6 6,09
(s, 2H), 4,34 (q, J= 7,0 Hz, 2H), 2,72 (s, 3H), 2,61 (s, 3H), 1,34 (t, J= 7,0 Hz, 3H);
ES-MS [M+1]": 269,2.

8-Clo-7,9-dimetylpyrido[3',2':4,5]furo[3,2-d]pyrimidin-4-ol (E). Gia nhiét
dung dich cta hop chit D (250 mg, 0,930 mmol, 1,0 duong lugng) trong formamit
(1,65 ml, 41,4 mmol, 44,5 duong lugng) trong lo day nép dén 150°C. O nhiét do
150°C, bd sung formamidin axetat (290 mg, 2,79 mmol, 3,0 duong lugng) vao phan
trng mbi 30 pht trong thoi gian 1,5 gio, trong tdng sb 9 dwong lugng. Théo phan Gmg
ra khoi ngudn nhiét va dé nguoi xudng nhiét do trong phong. Bé sung dung dich vao
H,O va chiét v6i CHCls/isopropanol (3:1). Két hop céc 16p hitu co va ¢ trong ap
sut giam dé tao ra hop chit néu & dé muc (230 mg, 0,921 mmol, hi¢u suét 99%) dudi
dang chét rén mau nau. Puoc st dung truc tiép trong budc tiép theo ma khong can

tinh ché. ES-MS [M+1]": 250,2.
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4,8-})iclo-7,9-dimetylpyrido[3',2':4,5]fur0[3,2-d]pyrimidin (F). Nap hop
chit E (232 mg, 0,930 mmol) va POCI; (2,64 ml, 28,2 mmol) vao RBF 250 ml lép
v6i binh ngung. D& phan tmg c6 khuy ¢ nhiét do 120°C dén khi hoan thanh theo
LC-MS (4 gid). Dé ngudi xubng nhiét d trong phong va chuyén vao cbe 16n. B6
sung NaHCO3 bdo hoa (100 ml), va bd sung tir tir K2CO3 rén trong cac gia lugng, cho
phép su tao khi dugc kiém soat trong khi khqu manh. Khi hdn hop ¢6 d pH 8, thi
chuyén né vao phéu tach. Bb sung nuéc, va chiét san phdm mong mubn véi EA (3x).
Thu gom céc 16p hitu co, lam khd véi MgaSOs, loc va cd trong ap sudt giam dé thu
duogc hop chit néu & d& muc (200 mg, 0,746 mmol, hiu suét 80%) dudi dang chét
rén mau nau. "H NMR (400 MHz, DMSO-dy): & 9,14 (s, 1H), 2,98 (s, 3H), 2,77 (s,
3H); ES-MS [M+1]": 268,2.

8-Clo-N-(3,3-difloxyclobutyl)-7 ,9-dimetyl-pyrido[3',2':4,5]furo[3,2-
d]pyrimidin-4-amin hydroclorua (37). Hop chit nay dugce didu ché theo cling cach
nhu hop chét 55 (xem du6i day) dé thu duge hop chét néu & @& muc (10,5 mg, hiéu
suit 55%) dudi dang mudi HCL. '"H NMR (400 MHz, DMSO—dp): & 8,75 (d, /= 5,8
Hz, 1H), 8,56 (s, 1H), 4,54-4,51 (m, 1H), 3,17-3,03 (m, 2H), 3,00 (s, 3H), 2,89-2,77
(m, 2H), 2,69 (s, 3H); ES-MS [M+1]%: 339,3.

Céc hop chét thé hién trong Bang 2 duoc didu ché theo cach tuong tu véi

nguyén li¢u ban d4u thich hop.

Béang 2
Hop ES-MS
chét Tén Chu tric [M+1]
sb +

8-clo-N-xyclopropyl-7,9-
| dimetyl- N
38 pyrido[3',2":4,5]furo[3,2- | N \= 289,2
d]pyrimidin-4-amin N

hydroclorua
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Hop
chét

Tén

Cau truc

ES-MS
[M+1]

39

2-[4-[[(8-clo-7,9-dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-
yl)amino]metyl]phenyl]propan
-2-ol

OH

397.4

40

8-clo-N-(2,2-
dimetylxyclopropyl)-7,9-
dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

5“"'\\

317,2

41

8-clo-N-(2-etylxyclopropyl)-
7,9-dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

317,2

42

4-(azetidin-1-yl)-8-clo-7,9-
dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin hydroclorua

289,2

43

8-clo-N,N,7,9-tetrametyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

277,2
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Hop ES-MS
chét Tén CAu trac [M+1]
sd *
8-clo-N,7,9-trimetyl-
: N\
pyrido[3',2":4,5]furo[3,2- cl 7 N

44 Y o _ T = 263,2
d]pyrimidin-4-amin N7~ HN—
hydroclorua
8-clo-7,9-dimetyl-N-propyl-

. N
rido[3',2":4,5]furo[3,2- cl /" "N

45 Py _[__ : _ [ Y )= 291,2
d]pyrimidin-4-amin NZ~0  HNT\__
hydroclorua
8-clo-N-i 1-7,9-dimetyl-

clo-N-isobutyl-7,9-dimety N

P pyrido[3',2'":4,5]furo[3,2- Cl B (N 2054
d]pyrimidin-4-amin NZ O HN’>__ ’
hydroclorua
8-clo-N-etyl-7,9-dimetyl-

rido[3',2":4,5]furo[3,2 cl ;\l ’\\N

R T ’ Y )= 277,2
d]pyrimidin-4-amin NZ~0 HNT
hydroclorua
8-clo-7,9-dimetyl-4-pyrolidin- | Q 5\]'\]

48 1-yl-pyrido[3',2':4,5]furo[3,2- | Ao \ 303,4
d]pyrimidin hydroclorua Q
8-clo-N-xyclobutyl-7,9-
dimetyl- N L\]-—\\N

49 pyrido[3',2":4,5]furo[3,2- — 303,2

d]pyrimidin-4-amin

hydroclorua
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Cau trtic

ES-MS
[M+1]

50

8-clo-N-xyclopentyl-7,9-
dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

317,4

51

8-clo-N-[2-(3,4-
diflophenyl)xyclopropyl]-7,9-
dimetyl-
pyrido[3',2":4,5]furo[3,2-
d|pyrimidin-4-amin

hydroclorua

401,3

52

8-clo-N-(xyclobutylmetyl)-7,9-
dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

3174

53

8-clo-N-(3-metoxypropyl)-7,9-
dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

3214

54

8-clo-7,9-dimetyl-N-[(2-
metylpyrimidin-5-
yl)metyl]pyrido[3',2":4,5]furo[3
,2-d]pyrimidin-4-amin

hydroclorua

355,2
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Tén

Cau truc

ES-MS
[M+1]

283

8-clo-N-(2,2-
dimetylxyclopropyl)-7,9-
dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

317,2

284

8-clo-N-(2-etylxyclopropyl)-
7,9-dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

317,2

285

8-clo-7,9-dimetyl-N-propyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

291,2

286

8-clo-N-isobutyl-7,9-dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

305.4

287

8-clo-N-etyl-7,9-dimetyl-
pyrido[3',2":4,5]furo[3,2-
d]pyrimidin-4-amin

hydroclorua

277,2
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Hop ES-MS
chét Tén CAu triic [M+1]
sb +

2-[3-[[(8-clo-7,9-dimetyl-

pyrido[3',2:4,5]furo[3,2- HO)‘Q
1 NH

288 d]pyrimidin-4- N 397,3
yl)amino]metyl]phenyl]propan N\LN' N\
cl
-2-0l

Vi du 6. N-xyclobutyl-7,9-dimety1—pyrido[3',2':4,5]furo[3,2-d]pyrimidin—4-
amin (Hop chét 55)

_N
Jodlia s m pay
N el N NZ NH2 OH

/
Cs,COg, NMP
formamlt
L POCl;
N=\
YL HzN<>
NZ O
DIEA, NMP

Etyl 3-amino-4,6-dimetyl-furo [2,3-b]pyridin-2-carboxylat (G). B4 sung tat
ca 2-clo-4,6-dimetylnicotinonitril (1,0 g, 6,0 mmol, 1,0 duong lugng), etyl glycolat
(0,6 ml, 6,6 mmol, 1,1 duong luong), va Cs2COs (5,9 g, 18 mmol, 3,0 duong lugng)
vao RBF 100 ml véi NMP (9,23 ml, 0,2 M) va dé khudy ¢ nhiét d6 75°C qua dém.
Loc hén hop phan tng qua miéng Xelit ma dugc sic ria bang DCM va EtOAc. Co
dich loc va tinh ché bing céch st dung HPLC pha déo d& thu duoc hop chét néu & dé
muc (501 mg, 2,14 mmol, hiéu suét 35,6%). 'HNMR (400 MHz, DMSO—ds): § 7,01
(s, 1H), 6,00 (s, 2H), 4,33 (¢, J=T7,1 Hz, 2H), 2,65 (s, 3H), 2,48 (s, 3H), 1,34 (d, /=
7,1 Hz, 2 H); ES-MS [M+1]": 235,2.
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7,9-Pimetylpyrido[3',2':4,5]furo[3,2-d]pyrimidin-4-ol (H). Gia nhiét dung
dich cta hgp chit G (361,79 mg, 1,54 mmol, 1,0 duong lugng) trong formamit (2,73
ml, 68,77 mmol, 44,5 duong luong) trong lo ddy nép dén 150°C. G nhiét do 150°C,
bd sung formamidin axetat (482,39 mg, 4,63 mmol, 3,0 duong lugng) vao phan ing
mdi 30 phut trong thoi gian 1,5 gio, trong tdng s6 9 duong lugng. Thio phan Uing ra
khoi ngudn nhiét va d8 ngudi xubng nhiét do trong phong. B6 sung dung dich vao
H,0 va chiét vdi CHCls/isopropanol (3:1). Két hop céc 16p hitu co va co trong ap
suét giam dé tao ra hop chdt néu & d& muc (842 mg, 1,53 mmol, hi¢u sut 98,8%)
duéi dang chét rdn mau nau. Pugc st dung tryc tiép trong bude tiép theo ma khong

can tinh ché. ES-MS [M+1]": 216,3.

4-Clo-7,9-dimetylpyrido[3',2':4,5]furo[3,2-d]pyrimidin (I). Nap hop chét
H (330 mg, 1,53 mmol) va POCl3 (4,35 ml, 46,54 mmol) vao RBF 250 ml, lép voi
binh ngung. Pé phan tmg c6 khudy & nhiét do 120°C dén khi hoan thanh bang LC-
MS. Loai bo ngudn nhiét. Khi phan tng dat dén nhiét do trong phong, bd sung toluen
va ¢d phan ung trong ap sut giam dé loai bo POCl3. Sau dé bd sung H20 lanh vao
binh thot ¢d va nghién siéu 4m hdn hop va khudy dén khi tao thanh chét rin mau nau
nhat. Sau d6 loc hdn hgp khong ddng nhit nay trong chén khong @8 tao ra hop chat
néu & dé& muc (358 mg, 1,53 mmol, hi¢u sult 99,9%) duéi dang chét rén mau nau
nhat. 'H NMR (400 MHz, DMSO—ds): 6 9,08 (s, 1H), 7,45 (s, 1H), 2,87 (s, 3H), 2,66
(s, 3H); ES-MS [M+1]": 234,2.

N-Xyclobutyl-7,9-dimetyl-pyrido[3',2' :4,5]furo[3,2-d]pyrimidin-4-amin
hydroclorua (55). B4 sung huyén phu ctia hop chat I (10 mg, 0,040 mmol, 1,0 duwong
lugng) va DIEA (29,82 ul, 0,170 mmol, 4,25 duong lugng) trong NMP (0,500 ml)
vao 1o nho. B4 sung xyclobutylamin (3,35 mg, 0,050 mmol, 1,25 duwong lugng) va aé
phan Ung co khudy & nhiét do 50°C trong thoi gian 2 gid. Sau d6 dé phan (mg ngudi
xubng nhiét do trong phong, va pha loang bang DMSO (0,5 ml) va tinh ché bang cach
stt dung HPLC pha ddo. Thu gom céc phan doan mong mudn va cd. Hoa tan phan
can trong DCM (1,0M) va bd sung HCI 4M trong dioxan (5 duong luong). Sau 30
phitt & nhiét do trong phong, loai b dung méi dé thu duge mudi HCI ctia san phim
mong muén (11,3 mg, 0,037 mmol, hidu suét 86,6%). "H NMR (400 MHz, DMSO —
ds): 6 8,50 (s, 1H), 8,50 (s, 1H) 7,28 (s, 1H), 4,74-4,70 (m, 1H), 2,81 (s, 3H), 2,60 (s,
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3H), 2,37-2,30 (m, 2H), 2,20-2,14 (m, 2H), 1,76-1,70 (m, 2H); ES-MS [M+1]%:269,5.

Céc hop chét thé hién trong Bang 3 dugc didu ché theo cach twong ty véi

nguyén li¢u ban déu thich hop.

Bang 3
ES-
H . MS
- Tén Chu tritc
chat so [M+1]
+
N
X / \N
7,9-dimetyl-4-(2-oxa-6-azaspiro[3.3 heptan- | =
56 o ! N 387.4
6-yl)pyrido[3',2":4,5]furo[3,2-d]pyrimidin %
O
2-[3-[[(7,9-dimetylpyrido[3',2":4,5] furo[3,2- Q }“:\\N
57 dpyrimidin-4- L A~d 363,3
OH
yl)amino]mety!]phenyl]propan-2-ol -@’é
N-[1-(5-isopropoxypyrimidin-2-yl)azetidin-
N
3 : 1 ' S { N =
58 3-yl]-7,9-dimetyl-pyrido[3',2 :4,5]furo[3,2- |N/ PO —&:\1}?—— 406,3
d]pyrimidin-4-amin hydroclorua
N-[1-(5-flopyrimidin-2-yl)azetidin-3-yl]- N
: : 1 9. _ A /__N N=
59 7.9-dimetyl-pyrido[3',2":4,5]furo[3,2 m"‘ ‘CN _(\N}F 366,3
d]pyrimidin-4-amin hydroclorua
N—[1-(2,5-diclo-4-pyridyl)azetidin—3-yl]-7,9- N cl
X
60 dimetyl-pyrido[3',2":4,5]furo[3,2- mh‘ “CN /__\N 415,2
d]pyrimidin-4-amin dihydroclorua cl
N
N-[2-(3,4-diflophenyl)xyclopropyl]-7.9- >N
61 dimetyl-pyrido[3',2":4,5]furo[3,2- 367,2

d]pyrimidin-4-amin hydroclorua
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ES-
H . MS
(,),p . Tén Cau truc
chat s0 [M+1]
+
N-xyclopropyl-7,9-dimety]- B\l’\\N
62 pyrido[3',2':4,5]furo[3,2-d]pyrimidin-4- | N — 255.,4
~Z £ \
amin hydroclorua N“ o BN
N-[1-(5-flopyrimidin-2-yl)azetidin-3-yl]- F{ &N&
=N NH
289 7,9-dimetyl-pyrido[3',2":4,5]furo[3,2- = ° ,N/ 366,3
7N\
d]pyrimidin-4-amin hydroclorua et
cl
N-[1-(2,5-diclo-4-pyridyl)azetidin-3-y1]-7,9- Q A
\_ /N
290 dimetyl-pyrido[3',2":4,5]furo[3,2- cl NH\ O 415,2
d]pyrimidin-4-amin dihydroclorua W N
7,9-dimetyl-N-[1-[5-(triflometyl)pyrazin-2- W o
~/ N
291 yl]azetidin-3-y1]pyrido[3',2':4,5]furo[3,2- N N'l o_n |416,2
W )/
d]pyrimidin-4-amin hydroclorua “TY
O:\S=o
7.9-dimetyl-N-[(4- Q
292 metylsulfonylphenyl)metyl]pyrido[3',2':4,5] NH 383,3
o)
furo[3,2-d]pyrimidin-4-amin hydroclorua N‘L\N’ \—N/
N-xyclobutyl-7,9-dimetyl- O_NH
0
293 pyrido[3',2':4,5]fur0[3,2-d]pyrimidin—4- N \'N/ 2694
L Y/
amin hydroclorua N
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6-yl)pyrido[3',2":4,5]furo[3 ,2-d|pyrimidin

ES-
Hop . . MS
oz Tén Cau truc
chat so [M+1]
+
F
N-[2-(3,4-diflophenyl)xyclopropyl]-7,9- F
294 dimetyl-pyrido[3',2':4,5]furo[3,2- NH 367,2
i eae . — 0NN
d]pyrimidin-4-amin hydroclorua N\:{S_g//)/
N-xyclopropyl-7,9-dimetyl- D
o)
295 pyrido[3',2':4,5]furo[3,2-d]pyrimidin-4- Nw 2554
L 7
amin hydroclorua "
0
7,9-dimetyl-4-(2-oxa-6-azaspiro[ 3.3 ]heptan- %
296 Y pirol3-SJhep N__oun 2972
V(P

Vi du 7. N—[1-(5-ﬂopyrimidin-2-yl)azetidin-3-yl]-3,4-dimetyl-

pyrimido[4',5':4,5]furo[2,3-c]pyridazin—8-amin (Hop chét 63)

NH, 0 N=\
OEt
N woTY Y%_(O Y
0 N
N 2 — Mo O{ HNZ “NH, N.y?~0  OH
\N Cl K2CO3, iPA _—>
J formamit K
N=
‘ H2N—<:N—<\N:/>—CF3
BOP, DBU, NMP
N-:\N
P Y/ N
N. @0 HN—<>N—<\N:/>-CF3
63

Isopropyl 5—amino-3,4-dimetyl-furo[2,3-c]pyridazin-6-carboxylat @)X
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Gifta hai lo vi song 20 ml, bd sung vao mdi lo 3-clo-5,6-dimetylpyridazin-4-
carbonitril (500 mg, 2,985 mmol, 1,1 duong luong), K2COs (1,675 g, 11,935 mmol,
4,0 duong lugng) va isopropanol (10 ml). Bb sung etyl glycolat (310 ul, 3,28 mmol,
1,1 duwong lugng) va day nép céc lo va dua vao binh phan ing vi song trong thoi gian
30 phut & nhiét 6 150°C. Dé hdn hop phan tmg ngudi xudng nhiét dd trong phong
va pha lodng v6i DCM, loc qua Xelit va rira bang DCM va EtOAc. Co dich loc trong
ap suét gidm dé thu dugc cin mau den. Tinh ché san phém tho b%lng cach stir dung sic
ky cot nhanh trén silicagel (DCM/EtOAc 0-75%) dé thu dugc hop chét néu & dé muc
(608 mg, 2,44 mmol, hi¢u suét 41%) dudi dang bot mau vang. TH NMR (400 MHz,
DMSO—ds): 8 6,19 (s, 2H), 5,23 (m, 1H), 2,67 (s, 3H), 2,63 (s,3H), 1,36 (d,J=6,2
Hz, 6H); ES-MS [M+1]": 250,4.

3,4-Dimetylpyrimido[4',5‘:4,5]furo[2,3-c]pyridazin-8-ol (K). Gia nhiét
dung dich cta hop chit J (300 mg, 3,61 mmol, 1,0 duong luong) trong formamit
(2,12 ml, 53,6 mmol, 44,5 duong lugng) trong lo day nép dén 150°C. O nhiét do
150°C, bd sung formamidin axetat (376 mg, 3,61 mmol, 3,0 duong lwgng) vao phan
g mdi 30 phit trong thoi gian 1,5 gio, trong tdng sb 9 duong lugng. Théo phan ing
ra khéi ngudn nhiét va dé nguoi xudng nhiét do trong phong. Bb sung dung dich vao
H,O va chiét vdi CHCls/isopropanol (3:1). Két hop céc 16p hiru co va ¢ trong ap
sut giam dé tao ra hop chit néu & dé& muc (842 mg, 1,53 mmol, hi¢u suét 98,8%)
duéi dang chit réin mau nau. Dugc st dung truc tiép trong budc tiép theo ma khong

cAn tinh ché thém. ES-MS [M+1]*: 217,3.

N—[1-(S-Flopyrimidin-Z-yl)azetidin-3-yl]-3,4-dimetyl—
pyrimido[4',5':4,5]furo[2,3-c]pyridazin—8-amin (63). BS sung dung dich ctia hop
chit K (20 mg, 0,090 mmol), BOP (49,51 mg, 0,110 mmol), va DBU (0,02 ml, 0,130
mmol) trong NMP (2 ml) cing nhau vao lo. B sung 1-(5-flopyrimidin-2-yl)azetidin-
3-amin (21,7 mg, 0,130 mmol) va khudy phan ung & nhiét d trong phong qua dém.
Loc bom tiém phan @mg va tinh ché bang cach st dung HPLC pha dao dé thu duoc
hop chit néu & dé muc (1,1 mg, 0,003mmol, hiéu suét 3,5%) duéi dang chit rén mau

tring. ES-MS [M+1]+: 369,3.

Cac hop chét thé hién trong Béang 4 dugc didu ché theo céach tuong tu véi

nguyén li¢u ban d4u thich hop.
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Béang 4
Hop ES-MS
chét Tén Céu triic [M+1]
) *

N-[1-(3,4-diflophenyl)azetidin- F

. F
3-y1]-3,4-dimetyl- @N&NH )

pyrimido[4',5":4,5]furo[2,3-

297 383,2

N

N ~ N
\ /,
(% N\

c]pyridazin-8-amin

Vi du 8. 2-[4-[[(3,4-dimetylpyrimido[4’,5‘:4,5]furo[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol (Hop chét 65)

N=—'\N N=\ 6D()I‘Fé ;\l(;\/llzt A N
S POCl3 SN ,30phit Y /
l l N. =z o HN
N\? OH  PCls Noy?~d ©C N
L 65

N (0]
K

. HO

8-clo-3,4-dimetylpyrimido[4',5':4,5]furo[2,3-c]pyridazin (L). BS sung
phosphoro pentaclorua (89 mg, 0,43 mmol, 0,20 duong lugng) vao huyén phu cia
hop chét K (0,46 g, 2,12 mmol, 1,0 dwong lugng) trong phosphoro oxyclorua (4,0
ml). Gia nhiét hdn hop phan tng dén 120°C. Sau 16 gio, d& hdn hop phan ing ngudi
xubng nhiét d trong phong va co trong chan khong. Bb sung toluen (100 ml) vao
phan cgn va loai bé dung moéi trong ap suat giam. Tao huyén phu phan cin trong
DCM (100 ml) va bd sung tir tir trietylamin (4 ml). B sung nude (25 ml) vao hdn
hop va 16p hitu co dugce tach ra. Chiét lai 16p nude véi DCM (3x) va loc cac 16p hitu
co két hop qua frit ky nude. Co dung dich dé thu duoc bot mau hoi nau, chét trung
gian L, ma dugc 14y ra ma khong can tinh ché thém. ES-MS [M+1]*: 235,4; 'THNMR
(400 MHz, DMSO-ds) 6 9,24 (s, 1H), 2,91 (s, 3H), 2,81 (s, 3H).

2-[4-[[(3,4-dimetylpyrimido[4',5':4,5]furo[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-Z-ol (Hop chét 65). Gia nhiét dung dich cua chét
trung gian L (12 mg, 0,05 mmol, 1,0 duong luong), 2-(4-
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(aminometyl)phenyl)propan-2-ol (X19) (41 mg, 0,25 mmol, 5,0 duong lugng) va
DIEA (44 pl, 0,25 mmol, 5,0 duong lugng) trong NMP (0,5 ml, 0,1 M) dén 60°C
trong thoi gian 30 phit hodc dén khi LCMS xéc nhén su bién mét ctia nguyén liéu
ban ddu. Sau khi dé ngudi xubng nhiét do trong phong, pha logng hdn hop bing
DMSO va loc bom tiém d loai bé mudi khong tan bat ky. Tinh ché nguyén liéu thd
bang cach st dung HPLC pha dao 8 thu dugc hop chit néu & d& muc (9,6 mg, hiéu
suét 53%) duéi dang bt mau tring nhd. ES-MS [M+1]7: 364,2; 'H NMR (400 MHz,
DMSO-ds) 6 9,10 (m, 1H), 8,64 (s, 1H), 7,48 (d, /=79 Hz, 2H), 7,37 (d, J= 8,0 Hz,
2H), 5,02 (s, 1H), 4,80 (d, J = 5,8 Hz, 2H), 2,90 (s, 3H), 2,80 (s, 3H), 1,45 (s, 6H).

Céc hogp chét thé hién trong Bang 4 dugc diéu ché theo céach tuong tu véi

nguyén li¢u ban d4u thich hop.

Bang 5

Hop chét

sO

Tén

Cau truc

ES-MS
[M+1]"

64

1-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]xyclob

utanol

HO

376,4

66

1-[3-[[(3.4-
dimetylpyrimido[4',5":4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]xyclob

utanol

376,4

67

2-[3-[[(3,4-
dimetylpyrimido[4',5":4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan
-2-ol

Z=
’

A 7

Nz
L/

364.4
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Hop chit , ES-MS
, Tén Cau tric
sO [M+17*
N-xyclopropyl-3,4-dimetyl- L\I——\\N
68 pyrimido[4',5":4,5]furo[2,3- | o~ —_ 256.4
N. < !
c]pyridazin-8-amin N7 O BN
N-xyclobutyl-3,4-dimetyl- B\l-—\\N
69 pyrimido[4',5":4,5]furo[2,3- T \= 2704
N. )
c]pyridazin-8-amin NZTO N
N-xyclopentyl-3,4-dimetyl- B\j-—\\N
70 pyrimido[4',5":4,5]furo[2,3- T \= 284.4
e . N. %o HN‘O
c]pyridazin-8-amin N
3,4-dimetyl-N-(2-
oxaspiro[3.3]heptan-6- 5“"\\N
71 o T = 3124
yl)pyrimido[4',5'":4,5]furo[2,3- N.\#~0 HN’QCO
c]pyridazin-8-amin
N-(3,3-difloxyclobutyl)-3,4-
7 dimetyl- ;\l _—\\N 306.4
— F s
pyrimido[4',5":4,5]furo[2,3- NI‘N/ S HN’Q<F
c]pyridazin-8-amin
3,4-dimetyl-8-(2-oxa-6- 5‘1"'\\N
azaspiro[3.3]heptan-6- | \ =
73 N.\Z 0 N 2984
yl)pyrimido[4',5':4,5]furo[2,3- %
c]pyridazin o]
2-[5-[[(3:4- -
dimetylpyrimido[4',5':4,5]furo[ T V=
N.\Z HN
74 2 3-c]pyridazin-8- NT O =,  [3654
N\

yl)amino]metyl]-2-
pyridyl]propan-2-ol

OH
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Hop chét

Tén

Cau truc

ES-MS
[M+1]7

75

N-[(3-flo-4-metoxy-
phenyl)metyl]-3,4-dimetyl-
pyrimido[4',5":4,5]furo[2,3-

c]pyridazin-8-amin

354,4

298

1-[4-[[(3,4-
dimetylpyrimido[4',5'":4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]xyclob

utanol

376,4

299

2-[4-[[(3.4-
dimetylpyrimido[4',5':4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan
-2-ol

364.,4

300

1-[3-[[(3.,4-
dimetylpyrimido[4',5':4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]xyclob

utanol

376,4

301

2-[3-[[(3,4-
dimetylpyrimido[4',5':4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan
-2-ol

3644

302

N-xyclopropyl-3,4-dimetyl-
pyrimido[4',5":4,5]furo[2,3-

c]pyridazin-8-amin

256,4
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Hop chét

Tén.

ES-MS
[M+1]

303

N-xyclobutyl-3,4-dimetyl-
pyrimido[4',5':4,5]furo[2,3-

c]pyridazin-8-amin

270,4

304

N-xyclopentyl-3,4-dimetyl-
pyrimido[4',5':4,5]furo[2,3-

c]pyridazin-8-amin

2844

305

3,4-dimetyl-N-(2-
oxaspiro[3.3]heptan-6-
yl)pyrimido[4',5":4,5]furo[2,3-

c]pyridazin-8-amin

3124

306

N-(3,3-difloxyclobutyl)-3,4-
dimetyl-
pyrimido[4',5":4,5]furo[2,3-

c]pyridazin-8-amin

306,4

307

3,4-dimetyl-8-(2-oxa-6-
azaspiro[3.3]heptan-6-
yl)pyrimido[4',5":4,5]furo[2,3-

c]pyridazin

2984

308

2-[5-[[(3,4-
dimetylpyrimido[4',5":4,5]furo[
2,3-c]pyridazin-8-
yl)amino]metyl]-2-
pyridyl]propan-2-ol

365.4
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Hop chét i , ES-MS

X Tén Cau trac

S0 [M+1]*
N-[(4-metoxyphenyl)metyl]- -9
3,4-dimetyl- Q

309 H 336,3
pyrimido[4',5v:4,5]fur0[2,3_ o= o] ’NN
¢]pyridazin-8-amin “:X—gz'K
N-[(2,6-diflo-4-metoxy- 9
henyl)metyl]-3,4-dimetyl- Q F

310 ’ .y.) - ¢ NN 372,3
pyrimido[4',5':4,5]furo[2,3- = 0o N
c]pyridazin-8-amin LNV
N-[(3,5-diflo-4-metoxy- F‘O F
henyl)metyl]-3,4-dimetyl- )‘:é

311 phenyhmety] v NH 372,3
pyrimido[4',5":4,5]furo[2,3- —© N
c]pyridazin-8-amin L)
2-4-[[G.4- & o
dimetylpyrimido[4',5':4,5]furo[ F

312 2,3-c]pyridazin-8- " 418,2
yl)amino]metyl]phenyl]-1,1,1- Nf;ig—iz
triflo-propan-2-ol N

Vi du 9. [8-[[4-(2-hydroxypropan-2-y1)benzy1]amino]-4-mety1—
pyrimido[4',5 ':4,5]thieno[2,3-c]pyridazin-3-ylJmetyl axetat (Hop chét 376) va 2-[4-
[[[3-(hydroxymetyl)-4-mety1-pyrimido[4',5 -4, 5]thieno[2,3-c]pyridazin-8-
yl]amino]metyl]phenyl]propan—2-ol (Hop chét 377)
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N=—\
N-"\ AcO | AN /N
X A N, Z
| \ A _NBS, Bz;0, _ P \ [ _1)KOAc, DMF__ NTTS BN
/

N<
CCly, 83 °C °N 2) Amin, DIEA
376

HO

LiAIH,
THF, -78 °C

HO

3-(bromometyl)-8-clo-4-metyl-pyrimido [4',5':4,5]thieno[2,3-c|pyridazin

M™M). Bd sung benzoyl peroxit (13,3 mg, 0,06 mmol, 0,14 duong lugng) vao dung
dich cua 8-clo-3,4-dimetyl-pyrimido[4‘,5':4,5]thieno[2,3-c]pyridazin (Hop chit C)
(100 mg, 0,40 mmol, 1,0 duong lugng) va N-bromosucxinimit (78 mg, 0,44 mmol,
1,1 duong lugng) trong cacbon tetraclorua (4,0 ml). Sau 2 gid & nhiét do 83°C, cd
hdn hop phén tng. Tinh ché nguyén liéu tho bang cach st dung séc ky cot nhanh trén
silicagel (EtOAc/hexan 0-50%) 8 thu duoc hop chit néu & dé& muc cung voi nguyén
liéu ban dAu chua phan ng va san phim phy dibrom héa dudi dang chét rin két tinh
mau luc chanh (100 mg, hi¢u suat 74%, d tinh khiét 66% theo 1H NMR). ES-MS
[M+1]": 330,8; 'TH NMR (400 MHz, DMSO-ds) & 9,45 (s, 1H), 5,62 (s, 2H), 2,97 (s,
3H).

[8-[[4-(1-hydroxy-l-metyl-etyl)phenyl]metylamino]-4-metyl-
pyrimido[4‘,5':4,5]thieno[2,3-c]pyridazin-3-yl]metyl axetat (Hop chit 376).
Khuéy h&n hop ctia hop chét M (50 mg, 0,152 mmol, 1,0 duong luong) va kali axetat
(22,3 mg, 0,228 mmol, 1,5 duong lugng) trong DMF (0,76 ml) & nhiét do trong
phong. Sau 45 phut, chét trung gian axetat dugc xdc nhén bang LCMS (ES-MS
[M+17": 308,9). B6 sung 2-[4-(aminometyl)phenyl]propan-2-ol (27,6 mg, 0,17
mmol, 1,1 duong lugng) va N,N-diisopropyletylamin (52,8 ul, 0,303 mmol, 2,0
duong lugng). Sau 30 phut & nhiét 4o trong phong, pha loang hdn hop phéan tng bang
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DMSO (2 ml) va loc bang cach st dung bd loc bom tiém dé loai bo mudi khong tan
bét ky. Tinh ché bang cach st dung HPLC pha dao bang phwong phép co ban (35-
65% MeCN/Nude/NH4OH 0,05%) dé thu dugc hop chét néu & d& muc dudi dang bot
mau vang nhat (40 mg, hiéu suat 60%). ES-MS [M+1]+: 438.4.

2-[4-[[[3-(hydr0xymetyl)—4-metyl-pyrimido[4',5':4,5]thieno[2,3-

c]pyridazin-S-yl]amino]metyl]phenyl]propan-Z-ol (Hop chit 377). B sung ting
giot dung dich lithi nh6m hydrua (1,0 M trong THF, 0,105 ml, 0,105 mmol, 1,15
duong luong) vao dung dich cla [8-[[4-(1-hydroxy-1-metyl-
etyl)phenyl]metylamino]-4-mety1—pyrimido[4',5':4,5]thieno[2,3-c]pyridazin—3-
yl]metyl axetat (376) (40 mg, 0,091 mmol, 1,0 duong luong) trong THF (1,22 ml) &
nhiét d6 -78°C. Sau 1 gid ¢ nhiét do -78°C, bd sung tir ttr MeOH. Co hén hop dén
kho trong ap sult giam. Tao huyén phul nguyén liéu tho trong DMSO (2,0 ml) valoc
bom tiém dé loai bé mudi khong tan. Tinh ché stt dung HPLC pha ddo bang phuong
phap co ban (15-50% MeCN/nuéc/NH4OH 0,05%) tao ra hop chit néu & d& muc
dudi dang bdt mau vang nhat (4,5 mg, hiéu suit 12%). ES-MS [M+17": 396,0; H
NMR (400 MHz, CDCL3) ¢ 8,83 (s, 1H), 7,49 (dd, J= 8,3, 1,7, 2H), 7,43-7,35 (m,
3H), 5,53 (dd, J= 5,0, 5,0 Hz, 1H), 5,26 (dd, J= 7,2 Hz, 2H), 4,95 (dd, J= 5,6 Hz,
2H), 2,99 (s, 3H), 1,80 (s, 1H), 1,62 (s, 6H).

Vi du 10. Tinh chét Iy héa

Céo tinh chét Iy héa nhét dinh duge xéc dinh dbi v6i hop chét 76, va duge néu
trong Bang 6.

Bing 6. Tinh chit Iy hoa ctia hop chét 76

Tinh chit Gia tri
tPSA 83,8
xLogP 3.4

D hoa tan trong | 166 uM  (pH

nuée 7.4)

faSSIF 24 uM
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SGF 180 pM

Vi du 11. Hoat tinh sinh hoc
A. Ciac dong té bao biéu hién thu thé muscarinic axetylcholin

cADN My ngudi, chudt, cho va khi cynomolgus ("cyno"), cung véi protein G
kham Ggis, dugc chuyén nap vao té bao budng tring chudt ddng Trung Quédc (CHO-
K1) mua tr Bdo Tang Gidng Chudn Hoa Ky (American Type Culture Collection)
béng cach st dung Lipofectamine2000. Té bao hMs—Ggis dugc nudi cdy trong moi
truong Ham's F-12 chira huyét thanh thai bo bét hoat bing nhiét (FBS) 10%, 20mM
HEPES, 50pg/ml G418 sulfat, va 500 pg/ml Hygromycin B. Té bao tMs—Ggis duge
nuéi cdy trong DMEM chita FBS dugc bat hoat bing nhiét 10%, 20 mM HEPES, 400
png/ml G418 sulfat, va 500 pg/ml Hygromycin B.

B. Thir nghiém chirc ning trén co s6 té bao ciia hoat tinh thu thé

muscarinic axetylcholin

D6i voi phép do nang suét cao cta su ting 1én gdy ra boi chét chi van & canxi
ndi bao, t6 bao CHO-K1 biéu hién 4n dinh céc thy thé muscarinic duoc cho ra dia
trong moi trudng sinh trudng thiéu G418 va hygromycin ¢ mat do 15.000 té ba0/20
ul/giéng trong dia ddy trong dugc xtr Iy bing moi truong nudi cdy mo (TC), thanh
mau den 384 giéng Greiner (VWR). U té bao qua dém & nhiét do 37°C va CO2 5%.
Negay tiép theo, rira t& bao bing céch st dung ELX 405 (BioTek) v6i chit dém thir
nghiém; sau do thé tich cubi cung duogc hut dén 20 pl. Tiép theo, 20 ul dich géc 2,3
UM ctia Fluo-4/axetoxymetyl este (Invitrogen, Carlsbad, CA), dugc didu ché dudi
dang dich gbc 2,3 mM trong DMSO va duge trdn & ty 1¢ 1:1 v6i 10% (khéi lugng/thé
tich) Pluronic F-127 va dugc pha lodng trong chat dém thtr nghiém, duogc bd sung
vao céc giéng va cac dia t& bao duoc U trong thoi gian 50 phut ¢ nhiét do 37 °Cva
CO, 5%. Loai b6 thubc nhudm bing cach rira bang ELX 405 va thé tich cudi cung
duoc hat ra dén 20 pl. Cac dia chi hop chét duoc dinh dang ¢ dinh dang duong cong
d4p ting néng dd (CRC) 11 diém (dich pha loang 1:3) trong 100% DMSO v6i ndng
d6 bét ddu 12 10 mM bing céch sir dung bd xir 1y dich 1ong BRAVO (Agilent). Sau
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d6 CRC hop chét thtr nghiém dugc chuyén vao cac dia con chdu (240 nl) bang cach
stt dung thiét bi tai dinh dang dia Echo acoustic (Labcyte, Sunnyvale, CA) va sau do
dugc pha lodng vao chit dém thtr nghiém (40 pul) dén dich gbc 2x bang cach st dung
Thermo Fisher Combi (Thermo Fisher Scientific, Waltham, MA).

Dong canxi dugc do bang c4ch st dung Hé Théng Sang Loc Thudc Chirc Nang
(FDSS) 6000 hodc 7000 (Hamamatsu Corporation, Tokyo, Nhét Ban) duéi dang su
tang 1én trong ty 1¢ huynh quang tinh. Hop chit dugc dung cho té bao (20 pl, 2X)
bang cach sir dung hé théng tu dong cua FDSS ¢ 2-4 gidy vao quy trinh va dit liu
dugc thu gom ¢ 1 Hz. O 144 giay, 10 pl cta chét ¢6 ECao ctia chit chu van thu thé
muscarinic axetylcholin dugc bd sung (5X), sau do bd sung 12 pl chét cd ECgo clia
axetylcholin & thoi diém 230 gidy (5X). Hoat tinh chét cht van dugc phan tich dudi
dang sy tang 1én phu thudc ndng do trong sy huy dong canxi khi bb sung hop chét.
Hoat tinh chét didu bién di l1ap thé duong dugc phan tich dudi dang su tang 1én phu
thudc ndng do trong dap tmg EC2o axetylcholin. Hoat tinh chét d6i khang dugc phan
tich dudi dang su giam di phu thude ndng do trong dap ing ECso axetylcholin. Céc
duong cong dap Ung ndng do dugce tao ra bing cach st dung phuong trinh logistic
bbn tham sd trong phan mém khép dudng cong XLFit (IDBS, Bridgewater, NJ) cho
Excel (Microsoft, Redmond, WA) hodc Prism (GraphPad Software, Inc., San Diego,
CA).

Thir nghiém dugc mo ta & trén cling dugc hoat dong theo phuong thirc thir hai
ma ndng do ¢ dinh thich hgp cta hgp chét nay duge bd sung vao t& bao sau khi thiét
lap duong co s& huynh quang trong thoi gian khoang 3 gidy, va dap ung & té bao
duoc do. 140 gidy sau, ndng do thich hop cla chét chi van dugc bd sung va dap tng
canxi (d4p tng ti thidu cuc bd 16n nhét) duge do. Gia tri ECso d6i v6i chét chi van
trong sy ¢4 mit cua hgp chét thir nghiém dugc xac dinh bang cach lam khép duong
cong khong tuyén tinh. Sy giam di ctia gia tri ECso ctia chit chi van voi sy ting noéng
do6 cta hop chét nay (su dich chuyén sang trai ciia duong cong dap tmg ndng do chét
chti van) 1a ddu hiéu ciia murc do didu bién di 14p thé duwong muscarinic & ndng do dua
ra clia hop chit ndy. Su tang 1én cua gia tri ECso cta chit chil van véi su ting ndng
d6 cia hop chét nay (su dich chuyén sang phai cia dudng cong dap Gng ndng do chét

chi van) 1a dAu hiéu cia muc do dbi khang muscarinic & ndng d6 duara cia hop chét

-190-



36901

nay. Phuong thire thir hai ndy cling chi ra xem hop chét nay c6 anh huong dén dap
ung 16n nhét ctia thy thé muscarinic voi chit chil van hay khong.

C. Hoat tinh ciia hop chét trong thir nghiém trén co s& té bao mAChR
M4

Hop chét dugc tong hop nhu mo td & trén. Hoat tinh (ECso va Eien nnat) dugc
x4c dinh trong thir nghiém chirc nang trén co sO té bao mAChR M nhu md ta & trén
va dit liéu dugc thé hién trong cac Bang 7-10. Sé cua hop chét trong tmg v6i sb hop
chit duoc sir dung trong cac Bang 1-5.

Hoat tinh cling dugc xéac dinh d6i véi hop chét 76 trong thir nghiém twong tu
bing cach sir dung Mz & ngudi. Hop chét 76 ¢6 Mz ECso & ngudi = 2800 M (48%
Ei6n nhét)-

Bang 7. Dit ligu hop chit

S6 Ms ECso S6 Ms ECso
Ei6n nnét Eisn nnit
6 nguoi 6 chudt
(%)* (%)*
(nM) (nM)
1 638 62 1 724 79
2 724 52 2 836 62
3 446 45 3 521 60
4 120 44 4 215 58
5 &3 73 5 112 80
6 48 68 6 75 82
7 251 74 7 30 86
8 616 30 8 700 42
9 351 68 9 405 75
10 21 81 10 36 86
11 257 40 11 326 55
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S6 | M4 ECso S6 Ms ECso
. .. Ei6n nhit Eion nhit
6 nguwoi 6 chuot
(Yo)* (%0)*
(nM) (nM)
12 846 40 12 927 57
13 123 73 13 231 86
14 418 62 14 883 75
15 15 Khong
161 40 >10000
xac dinh
16 16 Khong
377 360 >10000
xac dinh
17 674 32 17 424 76
18 807 58 18 2500 51
19 456 36 19 1150 54
20 Khong 20 2800 46
>10000
xac dinh
21 426 64 21 Khong Khong
x4c dinh | xac dinh
22 22 Khong Khong
10000 36
xac dinh | xac dinh
23 23 Khong Khong
10000 27
x4c dinh | xac dinh
24 64 62 24 185 40
25 468 - 25 Khong Khong
x4c dinh | x4c dinh
26 26 Khong Khong
10000 44
x4c dinh | xac dinh
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S6 |Ms ECso S6 Ms ECso
. .. Ei6n nhit Eisn  nhit
6 nguoi 6 chuot
(%)* (%)*
(nM) (nM)
27 27 Khong Khong
10000 62
xac dinh | x4c dinh
28 28 Khong Khong
3555 49
x4c dinh | xac dinh
29 29 Khong Khong
4053 61
x4c dinh | x4c dinh
30 30 Khong Khong
2607 65
xac dinh | xac dinh
31 31 Khong Khong
2163 60
xac dinh | xac dinh
32 32 Khong Khong
1757 62
xac dinh | xac dinh
33 33 Khong Khong
4429 54
xac dinh | xac dinh
34 34 Khéng Khong
660 59
x4c dinh | xac dinh
35 35 Khong Khong
53 79
xac dinh | xac dinh
36 36 Khong Khong
1001 64
x4c dinh | x4c dinh

* % ACh 16n nhét & 30 uM.

ND = khong xac dinh

Bang 8. Dir li€u hop chit bd sung
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* 9, ACh 16n nhét & 30 uM.
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S6 | Ms ECso S6 M4 ECso

. .| Eion  nhit ] .. | Eton nbit

6 nguoi 6 nguoi

M) (%)* (M) (%)*
37 | 406 83,77 57 4270 23,66

Khong Khong

38 e 0 58 xéc dinh | xé4c dinh
39 | 110 61,77 59 2110 34,85
40 | 109 76,61 60 1490 49,29
41 |324 62,27 61 3380 56,33
42 269 44,86 62 2600 63,93
43 | 1390 39,73 63 284 36,84
44 | 1690 39,83 64 862 58,2
45 |358 57,69 65 2290 61,23
46 | 601 46,87 66 1360 61,07
47 | 1250 40,63 67 1700 63,35
48  |2530 65,47 68 1310 66,48
49 |695 77,52 69 1530 54,75
50 |593 65,12 70 818 45,85
51 | 7840 70,05 71 >10000 | 37,25
52 | 1530 59,1 72 1750 57,91
53 |365 48,74 73 4840 46,13
54 | 1190 59,58 74 9160 59,51
55 | 1590 44,18 75 1070 36,4
56 |3370 37,68




ND = khong xac dinh

Bang 9. Dit liéu dbi v6i hop chat 76

36901

M ECso (aM) i
%)

Newdi |52

Chuét |23

Cyno 120

* 9%, ACh 16n nhét & 30 pM.

Bang 10. Dit liéu hop chét bd sung

S6 | Ms ECs S6 M4 ECso

i .| Et6n  nnit . .| Eton  nnit

6 ngwol (%)* 0 ngwol (%)*

(nM) (nM)
77 |200 86 195 | 143 76,29
78 139 71,64 196 | 453 74,49
79 | 773 95,15 197 |[172 58,66
80 | 286 62,1 198 | 456 68,73
81 3122 62,65 199 [ 277 67,28
82 |>10pM |[50,13 200 | 359 75,5
83 |288 59,69 201 | 341 66,52
84 |27,61 64,87 202 | 1637 61,13
85 125 74,29 203 | 4011 44,45
86 60,4 69,04 204 | 294 34,49
87 139 70,53 205 | 1399 54,2
88 1187 73,72 206 | 910 75,77
89 75,2 57,8 207 | 6548 51,52
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S6 | Ms ECso S6 Ms ECso

. .. | Ein nhit . .| E16n  nonit

6 nguoi 6 nguoi

(nM) (*e)* (nM) )*
90 2717 76,74 208 462 75,41
91 3132 61,84 209 55,5 89,9
92 5268 67,3 210 44,6 65,09
93 192 61,32 211 787 68,5
94 639 79,66 212 405 79,98
95 395 61,4 213 171 97,32
96 830 60,26 214 420 104,59
97 1128 51,72 215 5977 45,05
98 2390 50,14 216 685 52,4
99 1042 54,05 217 83,2 56,23
100 | 7720 52,18 218 1023 51,29
101 | 839 59,17 219 555 47,79
102 135 53,28 220 885 63,82
103 122 80,33 221 867 40,58
104 | 2105 52,85 222 36,7 87,33
105 | 627 55,63 223 931 44,03
106 | 72,5 54,06 224 102 57,56
107 | 207 78,8 225 841 63,05
108 148 76,8 226 481 49,01
109 | 748 79,16 227 665 56,24
110 | 971 59,32 228 3232 70,01
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S6 | M4 ECso S6 M4 ECso

& ngudi Eion nhit & ngudi Eion nhét

(M) (%" (M) (%"
111|126 70,46 229 | 1921 54,48
112|255 74,64 230 | >10pM |[37.27
113 | 547 73,82 231 | 3714 44,34
114 | 127 69,42 232 | 9781 69,84
115 | 916 72,29 233 | 5511 40,61
116 | 151 50,02 234 | 5580 56,13
117 [ 49,1 107,62 235 | 2887 31,77
118 | 69,0 101,14 236 | 5663 61,23
119 | 941 98,38 237 | 1320 54,49
120 | 226 99,95 238|382 61,05
121|579 100,43 239 | 1923 72,35
122|482 83,73 240 | 2644 91,03
123|548 87,19 241 | 1007 39,69
124 | 288 84,81 242 2530 65,47
125 |574 93,11 243|695 77,52
126 | 481 84,18 244 | 406 83,77
127 | 463 88,44 245|565 94,05
128 | 529 92,04 246 | 593 65,12
129 | 446 90,62 247 | 7844 70,05
130 | 724 93,15 248 | 1251 45,49
131|276 88,41 249 | 1534 59,1
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S6 |Ms ECs S6 Ms ECso

. .| E16n  nnit . .. | Eton nnie

& nguol %) & nguwol (%)*

(nM) (nM)
132|309 90,36 250 | 365 48,74
133 | 100 86,05 251 | 1163 61,77
134 | 469 91,84 252 | 1189 59,58
135 | 139 87,83 253 |>10uM |41,92
136 | 388 96,84 254 | 5856 57,11
137|222 80,6 255 | 2336 73,04
138 | 3093 84,95 256 | 744 74,6
139|422 67,63 257 | 1010 64,43
140 | 1237 80,27 258 | 1511 64,87
141 | 590 66,37 259 | 3080 63,35
142 | 1252 53,63 260 |>10uM | 70,87
143 | 779 61,32 261  |3923 76,24
144 | 986 78,33 262 | 1519 83,81
145 | 101 82,1 263 | 9519 72,57
146 | 828 97,68 264 | 737 58,49
147 | 429 85,84 265 | 1887 69,37
148 | 522 83,96 266 | 1658 55,47
149 | 156 78,33 267 |>10pM | 33,64
150 | 105 74,91 268 | 3168 31,32
151|277 87,42 269 | 3571 71,23
152|592 86,86 270 |>10uM |22,01
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S6 |Ms ECs S6 Ms ECso

i .| Eton  nhit . .| Eton  nnét

& nguwoi %) & nguoi %)

(nM) (nM)
153 | 114 87,4 271 | >10uM | 74,68
154 | 109 87,17 272 | 3625 60,57
155 | 174 88,11 273 | 1844 59,5
156 | 590 84,9 274 | 1226 63,46
157 | 244 86,08 275 | 70,5 89,61
158 | 220 84,99 276 | >>10 uM | 45,26
159 | 380 84,79 277 | 2317 70,47
160 | 980 86,02 278 | 3797 37,05
161 | 843 80,06 279 | 6016 49,43
162 | 5634 48,32 280 | 788 86,72
163 | 1444 42,87 281 | 47,7 117,02
164 | 3496 22,67 282 | 1139 90,88
165 | 2406 31,62 283 | 109 76,61
166 | 1215 34,71 284 | 324 62,27
167 | 4453 31,56 285 |358 57,69
168 | 3972 29,02 286 | 601 46,87
169 |>10pM |[349 287 | 1251 40,63
170 | 1255 41,03 288 | 1877 54,36
171 | 172 30,91 289 | 2112 34,85
172 | 2948 39,46 290 | 1486 49,29
173 | 3309 24,35 291 | 308 36,62
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S6 |Ms4 ECso S6 M4 ECso

. .| E16n  nnit . .| E16n  nnit

ig ngwo1 (%) & nguwoi %)

(nM) (nM)
174 | 748 31,01 292 1196 42,54
175 | 722 52,45 293 1587 44,18
176 | 511 105,25 294 | 3377 56,33
177 | 570 98,51 295 | 2601 63,93
178 | 1032 97,14 296 | 3373 37,68
179 | 748 95,21 297 | 594 73,02
180 | 1212 97,61 298 | 862 58,2
181 | 1164 96,51 299  |2290 61,23
182 | 1168 97,15 300 1356 61,07
183 | 505 99,67 301 1702 63,35
184 | 340 106,62 302 1305 66,48
185 | 794 94,17 303 1528 54,75
186 | 687 86,84 304 | 818 45,85
187 | 154 87,56 305 |>>10 uM | 25,63
188 | 775 79,78 306 | 1753 57,91
189 | 831 94,27 307 | 4838 46,13
190 |3214 90,78 308 | 9157 59,51
191 | 837 56,86 309 | 403 73,59
192 | 851 85,93 310 | 845 53,22
193 | 439 82,04 311|378 50,99
194 | 762 88,66 312 | 909 70,2

* % ACh 16n nhét & 30 pM.
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Bang 11. Dit liéu hop chét bd sung

S6 | M4 ECso S6 Ms ECso

. .| Eon  nnit . .| E1on nnit

& nguoi %) 6 nguoi %)

(nM) (nM)
313 166 75,19 346 749 56,8
314 1830 71,46 347 362 48,54
315 659 74,87 348 1710 65,7
316 216 83,79 349 210 81,25
317 323 75,11 350 404 78,14
318 193 81,69 351 444 62,06
319 544 75,6 352 82,4 103,48
320 532 81,1 353 321 48,8
321 102 80,62 354 362 53
322 197 81,63 355 1310 49,2
323 449 76,26 356 1170 32,8
324 164 83,98 357 1400 41,3
325 62,2 78,77 358 276 76
326 1070 64,89 359 488 31,8
327 1770 64,63 360 333 56
328 1970 63,65 361 1470 53,9
329 107 76,57 362 519 75,7
330 111 74,41 363 298 64,8
331 142 80,59 364 423 50,7
332 129 80,49 365 551 65,2
333 1810 39,08 366 1360 77,7
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S6 | Ms ECso S6 M4 ECso

. .. | Eton nhit . .| Eten nnt

¢ nguoi %y & nguoi %y

(M) (M)
334 | 278 90,58 367 315 100,2
335 | 231 71,08 368 766 98
336 105 76,88 369 41,4 100,2
337 116 80,17 370 326 93,07
338 | 734 74,58 371 41,6 93,6
339 | 4900 50,91 372 396 94,71
340 101 72,93 373 69,2 98
341 1290 81,25 374 45,2 101,3
342 1100 81,49 375 138 87,2
343 850 72,22 376 1060 59,4
344 824 70,94 377 204 93,6
345 830 87,14

* 9% ACh 16n nhét & 30 uM.

D. Tac dung cia hop chit 1én ching van dong khéng ngirng do
amphetamin giy ra & chudt

Kha ndng cta hop chét 76 @& dao nguoc ching van dong khdng ngimg do
amphetamin gy ra, tién lugng mod hinh tién 1am sang cta hoat tinh gidng thubc chong
loan thén (Stanhope et al. (2001) J Pharmacol Exp Ther. 299:782-792), dugc danh

gia & chudt Sprague-Dawley duc.

Thubc: d-amphetamin hemisulfat thu dugc tir Sigma (St. Louis, MO). Hiéu
chinh mudi duge st dung dé xac dinh luong chinh xac cta dang d-amphetamin
hemisulfat theo miligam & bd sung vao nudc tiét tring dé thu dugc dung dich 0,75
mg/ml, ma dugc dinh lidu & 1 ml/kg khdi lugng co thé ctia mdi con vét. Hop chét 76

va hop chét so sanh VU0467154 (mAChR M4 PAM da dugc bao cdo, Bubser et al.
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ACS Chem. Neurosci. 2014, 5(10):920-942) dugc tao ché pham & thé tich cu thé cho
s6 lugng con vat dugc dung lidu luong mdi ngay & lidu lugng cu thé. Dung dich duoc
tao ché phim sao cho cac con vat dugc tiém bang thé tich twong dwong véi 10 ml/kg
khéi luong co thé dbi voi tht ca cac hop chit. Luong thich hgp theo 1idu lugng duge
tron trong Tween 80 10% (Sigma) trong nudce tiét trung. Sau do hdn hgp dugce tao
xody va luu trit trong bé siéu Am 39°C trong thoi gian 1 gio, dén khi trong vi huyén

phu (ngoai trur lidu luong cao nhét, ma 13 huyén phu).

Pong vat: Chudt Sprague-Dawley dwc ning 239 - 300 gam va trung binh la
265 g (Harlan, Inc., Indianapolis, IN) dugc st dung. Chiing dugc nhét trong phuong
tién cham soc dong vat dugc ching nhén boi T4 chtrc Panh gia va Cong nhén Sy
Chim séc Dong vat Thi nghiém (Association for Assessment and Accreditation of
Laboratory Animal Care - AALAC) trong chuky sang/ti 12 gitr (bat dén: 6 gid sang;
tat dén: 6 gio t61) va tiép can tu do t6i thirc an va nude. Cac con vat dugce st dung
trong thi nghiém nay bi ngung cung cp thirc &n vao budi t6i trude khi thi nghiém vé
viéc dung liéu lugng qua dudng miéng cta hogp chét/chat din thubc. Quy trinh thi
nghiém thyc hién trong chu ky sang dugc chép thuan boi Uy Ban Hudng Dan Chiam
S6¢ Va St Dung Pong Vat Thi Nghiém cia Dai hoc Vanderbilt va 1am cho phu hop
v6i huéng din da thiét 1ap bsi Huéng Dan Cia Hoi Péng Nghién Ciru Qudc Gia vé
Cham Soéc va St Dung Dong Vit Thi Nghiém.

Ching van dong khong nging do amphetamin giy ra: Chudt Harlan
Sprague Dawley duc duoc dé cho quen trong budng thir nghiém hoat tinh vén dong
Smart Open Field (Hamilton-Kinder, San Diego, CA) v6i 16 x 16 chum sang dé ghi
ty ddng hoat tinh vén dong. Sau khi theo d&i 30 phut, cac con vat dugc cho dung lidu
lugng bang bng thong duong miéng véi chét dn thudc hodc hop chit — hop chat 76
hodc VU0467154. Chiing dugc theo doi trong 30 phut nita va sau do dugc tiém dudi
da bang chit dan thubc hoic 1 mg/kg amphetamin. Sau d6 cac con vat dugc theo doi
trong 60 phut nita, trong tdng s6 120 phut. Dit ligu dugc bidu dién duéi dang sy thay
dbi trong viéc di loanh quanh dugc xac dinh dudi dang tong s6 1an ngit chim sang
trong mdi khoang thoi gian 5 phut. Céc mAu ndo va huyét twong cudi cung dugce thu

gom khi két thiic nghién ctru dé phan tich dugc dong hoc.

Phan tich dit liéu: Dit liéu hanh vi dugc phén tich bing cach st dung ANOVA
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hai chiéu vdi tac dung chinh ctia vigc diéu tri va thoi gian. Phén tich hiu kiém dugc
thuc hién bang cach st dung t-test Dunnett véi tht ca cac nhom diéu tri so v6i nhom
VAMP bang cich sit dung GraphPad Prism V.5.04 (GraphPad Software, San Diego,
CA). Dit liéu dugc 1ap dd thi bang céach stt dung GraphPad Prism V.5.04 (GraphPad
Software, San Diego, CA). Kha nang xdy ra p < 0,05 duge 14y 1am muc ¥ nghia théng
ké. Ngoai ra, téng sb 1an ngit chim sang tir khi ding amphetamin (65 phut) dén khi
két thiic nghién ctru (120 phit) duge tinh va duoc dung dd thi. Ty 18 phan trim dao
ngugc dugc tinh nhu sau bang cach st dung Microsoft Excel: Trong mdi con Vi,
tdng quing duong di loanh quanh tir =65 dén t=120 duoc tinh tong. Gia tri trung
binh cia mi tdng dugc tinh trong nhém VAMP. Sau do, d6i v6i mdi con vat, Ty 1€
phan trdim déo nguge duge tinh bang cong thuc sau: Ty 1€ phan tram déo nguge =100
- {[(tdng quing duong di loanh quanh & mi con vat tir t=65 dén t=120)/(trung binh
clia mbi téng tir t=65 dén =120 trong nhém VAMP)] *100}. Ty 1& Phan Tram Dao
Nguge Trung Binh, cfing nhu 1a sai sb tidu chuén, duge tinh cho mdi nhém lidu lwgng

béng cach stt dung GraphPad Prism V5.04.

Két qua: Hop chit 76 duoc ding lieu luong & 0,1 mg/kg, 0.3 mg/kg, 0,56
mg/kg, 1 mg/kg, 3 mg/kg va 10 mg/kg, va VU0467154 duge dung liéu luong & 10
mg/kg, 1am d4o nguoc ching van dong khong ngimg do amphetamin gly ravoity 1€
phin trdm dao nguge 1an lugt bang 8,1%, 32,8%, %, 25,6%, 50,7%, 44,3%, 62,8%
v 58,9%. Dit liéu dugc minh hoa trén Hinh 2.

K&t luan: Viéc dung toan than ciia Ms PAM hop chét 76 gay ra su dao nguoc
dang Kké va 1au dai ctia ching van dong khong ngung do amphetamin gay ra dén mirc
d6 twong tu nhu Ms PAM hop chit VU0467154 so sanh & 10 mg/kg theo duong
miéng, goiy rang cac hop chét nay c6 tac dung gidng thudc chéng loan than trong

mo hinh dOng vat nay.
Vi du 12. Dugc tinh va dgc tinh thir clp in vitro

Hop chit 76 dugc thir nghiém bing cach st dung Eurofins
LeadProfilingScreen®, ma phat hién hoat tinh c6 hai tiém ning, hoat tinh khong
mong dgi bd sung va sy chon loc va do dac hiéu tuong ddi. Su sang loc bao gE‘)m 68

dich phan tir bac mdt, bao gdm mdt vai dich CNS duge khuyén nghi boi EMEA dé

-204-



36901

danh gia tiém ning phu thudc thudc. Hop chét 76 thé hién sy e ché < 50% cua mdi
dich trong LeadProfilingScreen®, & 10 pM (lién két) ngoai trir adenosin A2a nguoi
(su &rc ché 50% & 10 pM).

Hop chét 76 duge thir nghiém thém bing céch st dung Thir Nghi¢m Eurofins
Ames. Thir nghiém Ames 13 thir nghiém vi khuan dugc st dung rong rai dé nhan dién
hop chét ma c6 thé tao ra dot bién gen, va nod thé hién gia tri tién lugng cao véi cac
thtr nghiém sinh ung thu & dong vat gam nhdm. Thir nghiém Ames st dung bdn ching
ctia Salmonella véi cac dot bién tdn tai tir truéc ma 1lam cho vi khuén khong thé tong
hop axit amin thiét yéu histidin, va, két qua 13, khong thé sinh trudong trong mdi truong
khong c6 histidin. Néu hop chét gay ra dot bién & gen cu thé, n6 ¢6 thé phuc hdi chirc
ning gen, cho phép té bao 14y lai dugc kha ning tdng hop histidin va do d6 sinh
truéng khi khong c6 mat n6 ("thtr nghiém phuc hdi"). Hop chét 76 duoc thir nghiém
sach trong thir nghi¢m nay, 6 5 — 100 pM.

Cubi cing, hop chét 76 duogc thir nghiém trong thir nghiém kha nang gay doc
té bao vi khudn. Hop chét 76 duoc thir nghiém sach trong thir nghiém nay, 60,6 —
100 uM. |

Vi du 13. Su Chuyén héa va duwgce dong hoc thubc in vitro

Hop chit 76 & trong mot vai thir nghiém in vitro dé nghién ctru ca sy chuyén
héa va dugc dong hoc. Céc thir nghi¢ém nay dugc thuc hién theo phuwong phép da biét
nhu d3 md ta chung trong cac tai li¢u tham khao sau day: Conde-Ceide et al. ACS
Med. Chem. Lett. 2015, 6, 716-720; Mortis et al. J. Med. Chem. 2014, 57, 10192-
10197; va Bubser ef al. ACS Chem. Neurosci. 2014, 5, 920-942. Két qua dugc thé
hién trong Bang 11.

Béng 11. DPMK In vitro d6i v6i hep chét 76

Thir nghiém Két qua

MDCK-MDRI1 ER 3,1 (Papp A—B:
20 x10°
cm/gidy)

F, & chudt (huyét twong) | 0,020
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Fu & ché (huyét twong) | 0,057

F. & khi cyno (huyét | 0,009
tuong)

Fu & ngudi (huyét twong) | 0,007

Fyu & chudt (ndo) 0,015
CLint 6 chudt 87
(ml/phut/kg)

CLint & ch6 (ml/phiat/kg) | 35

CLint 6 khi cyno 102
(ml/phut/kg)

CLint & nguoi 15
(ml/phut/kg)

ICso P450 3A4 (uM) 24

ICso P450 2D6 (pM) >30

ICso P450 2C9 (uM) 16

ICso P450 1A2 (uM) >30

Vidu 14. Sy chuyén héa va dwgc dgng hoc thudc in vivo

Hop chit 76 & trong mdt vai thir nghiém in vivo dé nghién ctru ca su chuyén

héa va dugc dong hoc. Két qua duge thé hién trong Bang 12.

Bing 12. DMPK In vivo d6i véi hop chat 76

Thit nghiém Két qua

CL, & chut (ml/phut/kg) | 4,4

CL, & ché (ml/phut/kg) | 4,7

CL; 6 khi cyno 5,3
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(ml/phut/kg)

Vss & chudt (I/kg) 1,0
Vss & cho (I/kg) 1,4
Vss 6 khi cyno (I/kg) 0,9
Elim. ti2 & chudt (gio) 3,0
Elim. ti2 & cho (gi0) 4,2
Elim. t12 & khi cyno 4,5
(gi0)

F qua duong miéng O >100%
chudt (3 mg/kg)

F qua dudong miéng & 54%
ché (3 mg/kg)

F qua dudng miéng & khi | 44%
cyno (3 mg/kg)

K, ndo: huyét tuong & | 0,31
chudt

Kp,uu no: huyét twong & | 0,21
chudt

K, ndo: huyét twong ¢ khi | 0,37
Cyno

Kp,uu no: huyét tuong & | 0,62
khi cyno

K, CSF: huyét twong & | 0,01
khi cyno

Kpu CSF: huyét twong ¢ | 1,1

khi cyno

-207-




36901

Can hidu ring phin mb ta chi tiét néu trén va cac vi du kém theo chi d€ minh
hoa va khong nhim lam giéi han pham vi clia sang ché, ma duoc xac dinh chi bang

cac yéu cAu bao hd kém theo va dang tuong duong clia chung.

Céac thay ddi va cai bién khac nhau dbi véi cac phuong an duge boc 19 1a 1o
rang dbi v6i ngudi co hiéu biét trung binh trong linh vuc. Céc thay ddi va cai bién
nay, bao gbdm nhung khdng gidi han & céc thay dbi va cai bién v& ciu triic hoa hoc,
phin tir thé, din xuét, chét trung gian, tdng hop, duge phim, ché phdm, hoic phwong
phap st dung theo sang ché, c6 thé dugc tao ra ma khong nam ngoai pham vi cuia

sang che.
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YEU CAU BAO HOQ

1. Hop chét ¢6 cong thirc (D),

N R/4
@
hoc mudi duge dung cua ching, trong do:
B 1a O hodc S;
X1aN;
7 1a N hoic CR?;

R? dugc chon tir hydro, C1-Cs-alkyl, C1-Cs-haloalkyl, C1-Cs-hydroxyalkyl, Ci-
Cs-axetoxyalkyl, halo, va -OR®;

R3 dugc chon tir hydro va Ci-Cs-alkyl;
R* dugc chon tr hydro va metyl;

R3 duoc chon tir C1-Cs-alkyl, C3-Ce-xycloalkyl, di vong c6 tur 3 dén 6 canh c6
mot nguyén tir khéc loai dugc chon tir N va O, va -(CR°RYn-Y;

R duoc chon tir hydro va Ci-Cs-alkyl;

mdi Y dugc chon tir -OR, aryl, C3-Cs xycloalkyl, va heteroaryl c6 tr 5 dén 6
canh ¢c6 1 hodc 2 nguyén tu khéc loai doc 1ap duge chon tt N, O va S;

n béng 1, 2, hoac 3;

R® duoc chon tir hydro, C1-Cs-alkyl, C:1-Cs-haloalkyl, aryl, heteroaryl,
xycloalkyl, va di vong;

mdi R¢ va R4 13 hydro; va

mdi R 1a Ci-Cy alkyl;
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trong d6 mdi aryl, xycloakyl, heteroaryl va di vong doc 14p khong dugce thé
hoc duge thé bing 1 hodc 2 phin tir thé ddc 14p duge chon tir Ci-Cs alkyl, C1-Cq
hydroxyalkyl, Ci-Cs alkoxy, halo, hydroxy, aryl, C3-Cs xycloalkyl, di vong c6 tir 3
dén 6 canh c6 mot nguyén tir khac loai doc 1ap duge chon tr N va O, va heteroaryl

¢ tir 5 @én 6 canh c6 1 ho#ic 2 nguyén tir khac loai d6c 1ap dugc chon tr N, O, va S.

2. Hop chit theo didm 1, hoac mudi dugc dung cua chung, trong d6 R? duogc chon tir
hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl, halo, va -OR®.

3.Hop chét theo diém bét ky trong s6 cac didm tr 1 dén 2, hodc mubi duge dung cua

chiing, trong d6 R? dugc chon tir C1-Cs-alkyl, C1-Cs-haloalkyl, halo, va -OR.

4. Hop chit theo diém bét ky trong s céc diém tir 1 dén 3, hodc mubi duge dung cia

chung, trong d6 R? 1a C;1-Cs alkyl.
5. Hop chét theo diém 4, hoic mudi duge dung cua chung, trong d6 R? 13 metyl.

6.Hop chit theo diém bét ky trong s cac diém tir 1 dén 5, hodc mudi duge dung cla

chiing, trong d6 Z 1a CR®.
7. Hop chét theo diém 6, hodc mudi dugc dung cua ching, trong d6 R* 1a C1-Ca alkyl.
8. Hop chét theo didm 7, hoic mudi dugc dung cia chiing, trong do R? 14 metyl.

9. Hop chét theo diém bét ky trong s cac didm tir 1 dén 8, hodc mudi duge dung cia

ching, trong d6 R 12 hydro.

10. Hop chét theo diém 1, duge chon tir nhém bao gom:
N,N,3,4-tetramety1pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-S-amin;
N—xyclohexyl-3,4-dimety1pyrimido[4',5':4,5]thien0[2,3-c]pyridazin—S-amin;

3,4-dimetyl-N-(tetrahydro-2H-pyran—4-yl)pyrimido[4',5':4,5]thieno[2,3-

c]pyridazin-8-amin;
N-Xyclobutyl-3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin-S-amin;

3,4-dimetyl-N-(1-phenylpyrolidin—3-yl)pyrimido[4',5' :4,5]thieno[2,3-

c]pyridazin-8-amin;

N-xyclopropyl-3,4-dimetylpyrimido [4’,5':4,5]thieno[2,3-c]pyridazin-S-amin;
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N-(3-ﬂo-4-metoxybenzyl)-3,4-dimety1pyrimido[4’,5':4,5]thieno[2,3-
c]pyridazin-8-amin;

2-[4-[[(3,4-dimetylpyrimido[4’,5':4,5]furo[2,3-c]pyridazin—8-
yl)amino]metyl]phenyl]propan—2-01;

2-[3-[[(3,4-dimetylpyrimido[4',5':4,5]furo[2,3-c]pyridazin—8-
yl)amino]metyl]phenyl]propan—2-01;

N-xyclopropyl-3,4-dimetyl-pyrimido[4’,5':4,5]furo[2,3-c]pyridazin—8-amin;

N—xyclobutyl-3,4-dimetyl-pyrimido[4',5':4,5]furo[2,3-c]pyridazin—8-amin;

N-xyclopenty1-3,4-dimety1—pyrimido[4’,5’:4,5]furo[2,3-c]pyridazin—8-amin;

N-(3 ,3-diﬂoxyclobutyl)-3,4-dimetyl-pyrimido[4‘,5' :4,5]furo[2,3-c]pyridazin-
8-amin;

2-[5-[[(3,4-dimetylpyrimid0[4’,5':4,5]fur0[2,3-c]pyridazin-S-
yl)amino]metyl]-2—pyridyl]propan-2-ol;

N—[(3-ﬂo-4-met0xy-pheny1)mety1]-3,4-dimety1-pyrimido[4’,5':4,5]furo[2,3-
c]pyridazin-8-amin;

N-(azetidin-3-yl)-3 [4-dimetyl-pyrimido[4',5":4,5]thieno [2,3-c]pyridazin-8-
amin;

N-[(3,4-dimetoxyphenyl)mety1]-3,4-dimetyl-pyrimido[4‘,5':4,5]thieno [2,3-
c]pyridazin-8-amin;

2-[5-[[(3,4-dimety1pyrimido[4’,5':4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]-2-pyridyl]propan—2-ol;

2-[4-[[(3 ,4-dimetylpyrimido[4,S]thieno[l,2-c]pyridazin—8-yl)amino]metyl]-
3-flo-phenyl]propan-2-ol;

3,4-dimety1—N—[[4-(2-pyridyl)phenyl]metyl]pyrimido[4',5':4,5]thieno [2,3-
c]pyridazin-8-amin;

2-[4-[[(3,4-dimety1pyrimido[4',5':4,5]thien0[2,3-c]pyridazin-S-
yl)amino]metyl]-2-ﬂo-phenyl]propan-Z-ol;
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2-[4-[[(3,4-dimety1pyrimido[4',5’:4,5]thien0[2,3-c]pyridazin-8-
yl)amino]rnetyl]-3-ﬂo-phenyl]butan—2-ol;

2-[4-[[(3,4-dimetylpyrimido[4‘,5':4,5]thieno[2,3-c]pyridazin—S-
yl)amino]metyl]phenyl]butan—2-ol;

3,4-dimety1-N-[(4-piperazin-1-ylphenyl)metyl]pyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-amin;

N—[(4-metoxypheny1)metyl]-3,4-dimety1-pyrimido[4',5':4,5]thieno[2,3-
c]pyridazin-8-amin;

N—[(4,6-dimetyl-3-pyridyl)metyl]-3,4-dimetyl-pyrimido[4',5':4,5]thien0[2,3-
c]pyridazin-8-amin;

N—[(5,6-dimetyl-3-pyridyl)metyl]-3,4-dimetyl-pyrimid0[4',5':4,5]thieno[2,3-
c]pyridazin-8-amin;

2-[5-[[(3 ,4—dimetylpyrimido[4',5':4,5]thien0[2,3-c]pyridazin-S-
yl)amino]metyl]-2-ﬂo-pheny1]propan—2-ol;

2-[2-010-4-[[(3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin—S-
yl)amino]metyl]phenyl]propan-2-01;

2-[3-010-4-[[(3,4-dimety1pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-Z-ol;

3,4-dimetyl-V; -[[4-(2-thienyl)pheny1]metyl]pyrimido [4',5":4,5]thieno[2,3-
c]pyridazin-8-amin; |

3,4-dimetyl-N-[[4-(1H-pyrol-2-
yl)phenyl]metyl]pyrimido [4',5":4,5]thieno[2,3-¢] pyridazin-8-amin;

3-c10-N—xyclobutyl—4-metyl-pyrimido[4',5':4,5]thieno[2,3-c]pyridazin—8-
amin;

3-clo-N-[(3-ﬂo-4-metoxy-pheny1)mety1]-4-mety1—
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin-S-amin;

2-[4-[[(3-clo-4-metyl—pyrimido[4',5':4,5]thien0[2,3-c]pyridazin—S-
yl)amino]metyl]phenyl]propan—Z-ol;

-212-



36901

2-[4-[[(3 -metoxy-4-metyl-pyrimido[4',5"4, 5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan-2-ol;

N-[(4-metoxyphenyl)metyl]-3 ,4-dimetyl-pyrimido[4',5":4,5]furo[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N- [(4-thiazol-2-ylphenyl)metyl]pyrimido [4',5":4,5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N-[(3 -pyrimidin—2-ylpheny1)metyl]pyrimido [4',5":4,5]thieno[2,3-
c]pyridazin-8-amin;

3,4-dimetyl-N-[(3-pyrazol-1 -ylphenyl)metyl]pyrimido[4',5":4, 5]thieno[2,3-
c]pyridazin-8-amin;

2-[4-[[(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-
yl)amino] metyl]-2-metyl-phenyl]propan-2-ol;

2-[4-[[(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]-3 -metyl-phenyl]propan-2-ol;

3,4-dimetyl-N-[(4-pyrazol-1 -ylphenyl)metyl]pyrimido[4',5":4, 5]thieno[2,3-
c]pyridazin-8-amin;

1,1,1,3,3,3-hexadoteri-2- [4-[[(3 ,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-
c]pyridazin- 8-yl)amino]metyl]phenyl]propan-2-01;

2-[4-[[(3,4-dimetylpyrimido[4',5":4,5 Jthieno[2,3-c]pyridazin-8-
yl)amino]metyl]-3 -flo-phenyl]-2-metyl-propan-1-ol;

2-[4-[didoteri-[(3 [4-dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin-8-
yl)amino]metyl]phenyl]propan—2-01;

2-[4-[[(3,4-dimetylpyrimido[4',5' :4,5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl]propan- 1,2-diol;

3,4-dimetyl-N-[[4-(oxetan-3 -yl)phenyl]metyl]pyrimido[4',5' :4,5]thieno[2,3-
c]pyridazin-8-amin;

2-[4-[[(3,4-dimetylpyrimido[4',5":4, 5]thieno[2,3-c]pyridazin-8-
yl)amino]metyl]phenyl] -2-metyl-propan-1-ol;
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[8-[[4-(2-hydroxypropan-2—yl)benzy1]amino]-4-metyl-
pyrimido[4',5':4,5]thieno[2,3-c]pyridazin—3-yl]rnetyl axetat; va

2-[4-[[[3-(hydroxymetyl)-4-mety1-pyrimido[4',5':4,5]thieno[2,3-c]pyridazin—
8-yl]amino]metyl]phenyl]propan-2-ol,

hodc mubi duge dung cia ching.
11. Hop chét theo diém bét ky trong s cac didm tir 1 dén 10, hosic mudi duge dung
cua ching, trong do6 hop chét hoic mudi dugc dung cua ching duge gin nhan dong
Vi.
12. Hop chét theo diém 1, hogc mudi duge dung cua ching, dugc chon tir N-(3-flo-
4-metoxybenzy1)-3,4-dimetylpyrimido[4',5':4,5]thieno[2,3-c]pyridazin—S-amin.
13. Hop chét theo diém 1, ho#ic mudi du'(jc dung cua chung, dugc chon tur 2-[4-[[(3,4-
dimetylpyrimido[4',5":4,5]thieno[2,3 -c]pyridazin- 8-yl)amino]metyl]phenyl]propan-
2-ol.
14. Hop chét theo diém 1, hodc mudi duge dung ctia chung, dugc chon tu 3-clo-N-
xyclobutyl-4-rnety1-pyrimid0[4',5':4,5]thien0[2,3-c]pyridazin—8-amin.
15. Hop chét theo diém 1, hoge mubi dugc dung ctia ching, dugc chon tr 2-[5-[[(3,4-
dimetylpyrimido[4',5 ':4,5]thieno[2,3-c]pyridazin—8-y1)amino]mety1]—2-
pyridyl]propan-2-ol.
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Chét dfin thuéc p.o. + Chét dén thuéc s.c.

£273 Chét din thudc p.o. + Amphetamin 0,75 mg/kg s.c.

Hop chét 76 0,1 mg/kg p.o. + Amphetamin 0,75 mg/kg s.c.
Hop chét 76 0,3 mg/kg p.o. + Amphetamin 0,75 mg/kg s.c.
Hop chit 76 0,56 mg/kg p.o. + Amphetamin 0,75 mg/kg s.c.
&S Hop chit 76 1 mg/kg p.o. + Amphetamin 0,75 mg/kg s.c.
B8 Hop chit 76 3 mg/kg p.o. + Amphetamin 0,75 mg/kg s.c.
W Hop chit 76 10 mg/kg p.o. + Amphetamin 0,75 mg/kg s.c.
& VU0467154 10 mg/kg p.o. + Amphetamin 0,75 mg/kg s.c.
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Théi gian [phit]

Téqg quing duong di loanh quanh
[s6 14n ngat chum séng/65-120 phut]

% Diio Ngwgc Trung Binh
0,1AMP 8,1£5,2
0,3AMP 32,8459

§ os6amp 25,6+4,4
1AMP 50,7+4,3
3AMP 44,3+7,5
10AMP 62,8424
154AMP 58,9+4,1

:

é
S Fodorcboobarcbrnbrndnds

%
4

¥ p < 0,05 so v6i chit dn thudc + Amphetamin
#% p < 0,01 so v6i chét dén thuc + Amphetamin
*3% < 0,001 so v6i chit din thudc + Amphetamin

N =6 - 8/nhém

Chét din thuée = 10% Tween 80 trong H20

HINH 2
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