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trong d6, cac nhom R!, R? va n nhu duoc xac dinh trong diém 1, cac hop chét nay cé cac
dic tinh dugc 1y gia tri, nhat 1a ddc tinh lién két v6i ghrelin O-axyl transferaza (GOAT) va
diéu bién hoat tinh ctia n6. Hop chét theo sang ché thich hop dé diéu tri va phong ngira cac
bénh ma co thé chju anh hudng bai thu thé nay, nhu cac bénh chuyén hoa, nhat 1a bénh béo
phi.
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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén din xuét oxadiazolopyridin méi, day 1a chét rc ché ghrelin
O-axyl transferaza (ghrelin O-acyl transferase: GOAT), dé cap dén quy trinh diéu ché
ching, dén dugc phim chira cac hop chit nay va dén viéc st dung trong y hoc clia
ching dé phong ngira va/hodc diéu tri bénh ma cac bénh nay c6 thé chiu tac dong boi
su diéu bién chirc ning cua ghrelin O-axyl transferaza (GOAT). Cu thé, dugc phim
theo sang ché 1a thich hop dé phong ngira va/hodc didu tri cac bénh chuyén hoa, nhu
béo phi, bao gdm, nhung khéng gi6i han bdi béo phi & cac bénh nhan bi hoi chimg
Prader-Willi (Prader-Willi-Syndrome: PWS), khang insulin va tiéu duong, nhat 1a tiéu
duong typ 2.

Tinh trang ky thuit ciia sang ché

Men ghrelin O-Axyltransferaza (GOAT) 1a mdt thanh vién thudc ho protein O-
axyl transferaza lién két v6i mang (MBOAT), va la enzym duy nhat & nguoi c6 kha
ning thuc day phan tmg axyl hoa trén ghrelin hormon peptit. Biang cach lién két axit
béo mach trung binh v6i phan Serin-3 cia peptit 28-axit amin, GOAT chuyén dbi
ghrelin chua axyl hoa (UAG) thanh ghrelin axyl héa (AG) ma san pham nay 1a phdi tir
tu nhién cta thu thé ghrelin GHSR 1a (growth hormone secretagogue receptor 1a). Thu
thé ghrelin dwoc biéu hién & nhiu ving trong ndo bo lién quan dén ndi can bang ning
lugng. Su kich hoat thu thé boi AG dan dén su kich thich cac con duong noron dan
dén su hép thu thuc 3n ting, su ling dong chit béo va ting can do do lién két he
ghrelin v6i béo phi. O ngudi, AG trong huyét twong dat dinh ngay truéc mdi bita n va
giam xubng d4p tng véi su hap thu thirc in (D.E. Cummings et al., Diabetes (2001)
50(8), 1714-1719). Truyén AG da duoc chung minh 1am gia ting hép thu thic in &
cac dbi twong nac va béo phi (M.R. Druce et al., Int. J. Obes. (2005), 29(9), 1130-
1136). Cho t6i nay, van chua c6 thu thé nao dugc nhan dién d6i véi UAG, nhung da
chimg minh duoc 14 c6 céac tac dung dbi khang chirc ning d6i v6i AG it nhat vé cac
dic tinh chuyén héa ctia n6é (W. Zhang et al., Endocrinology (2008) 149 (9), 4710-
4716). Vi chét e ché GOAT co ban s& 1am giam mirc phdi tt GHSR1a AG va dong

thoi lam gia tang cht d6i khang chirc ning UAG, nén né hitu dung dé diéu diéu tri
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béo phi & dang chét phu gia cia ché d6 an giam calo va hoat dong thé chit ting cudng

trong quan ly can niang thuong xuyén.

Tinh trang d6i khong thé théa man va béo phi nghiém trong la cac déu hiéu dac
trung clia hoi ching Prader-Willi (PWS), bénh hiém gap do di truyén v6i bénh 1y phirc
tap. Cac miac AG trong huyét tuong clia cic dbi tuong PWS ting cao va ty 1é
AG/UAG gia tang chi ra mdi lién quan (N. Wierup et al., Regulatory Peptides (2002)
107, 63— 69; R.J. Kuppens et al., Endocrine (2015) 50(3), 633-642 ). Do do, chét e
ché GOAT c6 thé hiéu qua trong viéc lam gidm hanh vi thém mudn thirc 3n va thé
trong & bénh nhan PWS cai thién mdt ganh ning 16n tac dong lén bénh nhan va gia
dinh ho.

Ngoai ra, hé ghrelin hinh nhu déng vai tro chinh trong ndi cén bang glucoza.
Viéc dung AG cho cac dbi twong 1a ngudi dan dén sy kiém ché bai tiét insulin cam
ung boi glucoza va ting glucoza huyét tuong. Truyén UAG c6 kha ning chéng lai tac
dung lam ting glucoza huyét cia AG (F. Broglio et al., J.Clin.Endocrinol.Metab.
(2004) 89, 3062-3065). Su biéu hién ciia GOAT, ghrelin va GHSR1a trong céc tiéu
dao tuy cua nguoi cho théy val tro can tiét d6i véi su tiét insulin (A. DelParigi et al., J.
Clin. Endocrinol. Metab. (2002) 87(12), 5461-5464). Ngoai ra, UAG ting cuong sy
sbéng sot cia té bao tuy B va té bao dao tuy cla nguoi in vitro (R. Granata et al.,
Endocrinology (2007) 148(2), 512-529) va phong ngtra bénh tiéu duong & chudt duoc
xir Iy bang streptozotocin (R. Granata et al., J. Med. Chem. (2012) 55(6), 2585-2596).
Do d6, viée xir Iy bing chit tc ché GOAT dugc ky vong cai thién ndi can bang

glucoza & cac bénh nhan bi tiéu duong typ 2 hodc béo phi bi gidm dung nap glucoza.
Ban chét ky thuit ciia sing ché
Muc dich ciia sang ché

Muc dich cta sang ché 1a dé cap dén cac hop chit méi, sau day duoc mo ta la
hop chét c6 cong thirc I, ddc biét 1a cac dn xuit oxadiazolopyridin m&i, cac hop chat
nay c6 hoat tinh ddi v6i ghrelin O-axyl transferaza (GOAT), ddc biét cac hop chat nay
1a chét trc ché ghrelin O-axyl transferaza (GOAT).

Muc dich khac cta sang ché 1a dé cdp dén cac hop chat mdi, cu the 1a dan xuat
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oxadiazolopyridin, cac hop chét nay c6 tac dung tic ché 1én ghrelin O-axyl transferaza
(GOAT) in vitro va/hodc in vivo va c6 cac dic tinh duge ly va dugc dong hoc thich

hop dé sir dung ching lam thude.

Muc dich khéc cua sang ché 1a d& cép dén chit ¢ ché ghrelin O-axyl
transferaza (GOAT) hiéu qua, cu thé dé didu tri cac rdi loan chuyén hoéa, diéu tri béo
phi, bao gém, nhung khong giGi han béi béo phi & cac bénh nhan bi hoi ching Prader-
Willi (PWS), khang insulin va tiéu duong, cu thé 1 tiéu dudng typ 2.

Muc dich khéc cta sang ché 1a d& cap dén phuong phép diéu tri bénh hoic
tinh trang duoc trung gian bdi su e ché ghrelin O-axyl transferaza (GOAT) & bénh
nhan.

Muc dich khéc cua sang ché 1a @& cap dén dugc pham chira it nhit méot hop

chét theo sang ché.

Muc dich khac cia sang ché 1a dé cap dén t6 hop cua it nhit mot hop chit

theo sang ché v6i mot hoac nhiéu tac nhén tri liéu bo sung.

Céc muc dich khac cua sang ché tré nén rd rang doi voi nguoi ¢6 hi€u bi€t trung

binh trong linh vuc thong qua phan mb ta & trén va dudi day va thong qua cac vi du.

Cac chét tc ché ghrelin O-axyl transferaza (GOAT) la d4 biét trong linh vuc, vi
du xem cac hop chdt dwgc boc 10 trong tai lieu WO 2013/125732 va WO
2015/073281. Cac din xuét oxadiazolopyridin theo sang ché kha khac nhau vé mit cdu
triic va ¢6 thé tao ra nhidu loi thé, nhu hidu lyc tang, d6 dn dinh chuyén héa va/hodc
hoéa hoc cao, tinh chon loc va kha nang dung nap cao, d0 hoa tan cao, kha nang vuot

qua hang rao mau - ndo va c6 kha nang tao thanh cdc mudi on dinh.

Theo mot khia canh, sang ché dé cap dén hop chét co6 cong thirc

trong do:



34821

X la CH hodc N;
R! duge chon tir nhém R'-G1 gdbm CH3, -CH,OH va Cl;

R2 duge chon doc 14p véi nhau tir nhom R>-G1 gom H, F, CL, Br, I, CN, Ci.6-
alkyl, Cs.7-xycloalkyl, OH, -O-(C1.6-alkyl), -O-(Cs-7-xycloalkyl), -O-(Ci-3-
alkyl)-(Cs.7-xycloalkyl), -O-heteroxyclyl, -O-(Ci-3-alkyl)-heteroxyclyl, -O-
aryl, -O-heteroaryl, -S-(Ci.3-alkyl), -SO-(C1-3-alkyl), -SO2-(Ci-3-alkyl), -NHoa, -
NH-(C1-6-alkyl), -NH-(Cs.¢-xycloalkyl), -NH-(C1-3-alkyl)-heteroxyclyl, -NH-
(C1-6-alkyl)-C(=0)-NHa, -C(=0)-NHa, -C(=0)-NH-(C1.3-alkyl), -C(=0)-N(C1-
3-alkyl), -C(=0)OH, -C(=0)-0O-(C14-alkyl), -C(=0)-(Cis-alkyl), -Ci-3-alkyl-
C(=0)-0O-(C;.4-alkyl), heteroxyclyl, heteroaryl va 5,6-dihydro-4H-pyrolo[ 1,2-
b]pyrazol-3-yl,

trong d6, mdi mdt nhém alkyl hodc xycloalkyl tiy y duoc thé doc lap
bang mot hodc nhiéu phén tir thé duwoc chon tir nhém bao gdbm F, CN va

OH, va

trong d6, mdi mdt nhém heteroxyclyl dugc chon tir nhém xycloalkyl don
vong hoac vong spiro 4 dén 7 canh, trong dé 1, 2 hodc 3 nhém CHa dugc
thay thé doc 1ap v6i nhau bang O, S, NH hodc C=0, va

trong d6, mdi mdt nhom heteroxyclyl dugce thé ty y bang 1 hoic 2 phan
tir thé duge chon doc 1ap véi nhau tir F, OH va Ci.3-alkyl,

trong d6, mdi mdt nhom aryl dugce chon tir nhém bao gbm phenyl va
naphtyl, va

trong d6, mdi modt nhém heteroaryl duge chon tir vong thom 5 canh chira
1 hodc 2 nguyén tir khac loai dugc chon doc 1ap tir N, O va S hodc tir

vong thom 6 canh chtra 1 hodc 2 N, va

trong d6, mdi mot nhoém aryl hodc heteroaryl duoc thé tuy y bang 1 hoic
2 phan tir thé duge chon doc 14p tr nhém bao gdbm F, CN va Ci.3-alkyl,
nhém nay duoc thé tiy y bang mot hoic nhiéu F;

hodc, néu hai nhém R? dugc gan véi cac nguyén ti C lién ké ctia nhém pyridin hodc

pyrimidin, ching c6 thé lién két v6i nhau va cung nhau tao ra cau —0-CH»-O-, -O-
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CH>-CH-O- hoiic —~O-CH,-CH,-CHa-O-, trong d6 1 hodc 2 nguyén ti H ¢6 thé dugce
thé bang F hoac Ci3-alkyl; va

nlal, 2 hoac 3;

trong d6, mdi mdt trong so cac nhom alkyl néu trén c¢6 the duge theé bang mot hoac
nhiéu F;

cac dang twong dong, dang hd bién, chat dong phan l4p thé, chat chuyén hoa, tién dugce
chét, solvat, hydrat, va cdc mudi cta ching, nhat la cdc muoi chap nhén duoc vé mat
sinh 1y ctia chiing v6i céc axit hodc bazo vo co hodc hitu co, hodc cac t6 hop cua

chung.

Phan md rong -Gn st dung trong dinh nghia du dinh dé nhan dién loai n cua

phan tir thé twvong Gmg. Vi du, R-G1 xac dinh loai 1 ctia phan tir thé R.

Céc dién dat "dugc thé tiy y bang 1 hodc nhiéu nguyén tir F" c6 nghia 13, khong
¢6 hodc tir mot dén toan bo nguyén tir H 14n luot lién két voi cac nguyén tir cacbon cla
nhom twong tng hodc nhém gbc co thé duge thé bang cac nguyén tir F, t6t hon tir 1
dén 5 nguyén tir H hodc t6t hon nira tir 1 dén 3 nguyén tir H ¢6 thé dugc thé bang

nguyén tur F.

Theo khia canh khac, sang ché dé cap dén duoc phém, chira mot hoac nhiéu hop
chét c6 cong thirc chung I hodc mot hodc nhiéu mubi duoc dung cla ching theo sdng

ché, tuy y cing véi mot hodc nhiéu chit mang va/hodc chit pha loang tro.

Theo khia canh khac, sang ché dé cap dén phuong phip diéu tri bénh hodc tinh
trang ma dugc trung gian bang cach e ché ghrelin O-axyl transferaza (GOAT) ¢ bénh
nhan can dugc diéu tri, khac biét & chd, hop chét co cong thire chung I hodc mubi

duoc dung ciia n6 duge dung cho bénh nhan.

Theo khia canh khéc cia sang ché, sang ché dé cap dén phuong phap diéu tri
bénh hoac roi loan chuyén hoa, nhu béo phi, bao gém, nhung khong gidi han boi béo
phi & cac bénh nhén bi hoi ching Prader-Willi, khang insulin va tiéu duong, dac biét 1a
tiéu duong typ 2, & bénh nhan cin dugc diéu tri, khdc biét & chd, mot lugng co tac
dung diéu tri ctia hop chét c6 cong thirc chung I hodc mudi dugc dung ctia n6é dugc

dung cho bénh nhan.
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Theo khia canh khac cta sang ché, sang ché boc 16 viéc st dung hop chét c6
cong thure chung I hoac mubi duge dung ciia né trong san xuét thudc cho phwong phap

tri liéu nhu dugc mo ta & trén va dudi day.

Theo khia canh khéac cia sang ché, sang ché dé cap dén hop chét c6 cong thirc
chung I hoac mudi duge dung clia n6 dé sir dung trong phuong phap tri liéu nhu duge
mo ta & trén va dudi day.

Theo khia canh khac, sang ché dé cap dén phuong phap diéu tri bénh hodc tinh
trang dugc trung gian bang su trc ché ghrelin O-axyl transferaza (GOAT) & bénh nhan,
phuong phép bao gbém bude ding cho bénh nhan can duge diéu tri mot lugng c6 tac
dung diéu tri ctia hop chét co cong thire chung I hodc mudi duge dung cia n6 két hop

voi mot luong c6 tac dung diéu tri ctia mot hodc nhiéu tdc nhan tri li€u bo sung.

Theo khia canh khac, sang ché boc 1§ viéc st dung hop chét ¢6 cong thirc chung
I hodc mubdi duoc dung ctia né két hop v6i mot hodc nhidu tac nhan tri liéu bd sung dé
diéu tri bénh hoic tinh trang ma dugc trung gian bﬁng su rc ché ghrelin O-axyl

transferaza (GOAT).

Theo khia canh khac, sang ché dé cép dén dugc pham chira hop chat theo cong
thire chung I hodc muoi dugc dung cua né va mot hodc nhicu tic nhan tri liéu b0 sung,
tlly y cung voi mot hodc nhiéu chat mang va/hodc chat pha loang tro.

Céc khia canh khéc nita cua sang ché s& hién nhién v6i nguoi c6 kién thire trung
binh trong linh vuc khi doc phan mé ta va phan thir nghiém nhu duge mé ta trén va
duéi day.

M0 ta chi tiet sang cheé

Trur khi duge thdng bdo theo cach khac, cdc nhom, cac goc, va cac phan i the,
cu thé 1a X, R!, R? va n dugc x4c dinh nhu ¢ trén va duéi day. Neéu nhu cac gbc, cac
phan tir the, hodc cac nhom xuat hién nhiéu lan trong mot hgp chat, chung c6 thé co
céc nghia giong nhau hodc khac nhau. Mot s6 nghia duoc vu tién cua cac nhom va
phan tir thé riéng ré cua hop chat theo sang ché s€ duoc néu dudi day. Bat ky va mdi

trong sb cac dinh nghia nay c6 thé duoc két hop vé6i nhau.
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X:
X tot hon 1a CH hogc N.

Theo mot phuong an, X 1a CH.

Theo phuong an khac, X 1a N.
R!:
R!-GI:

Nhém R; t6t hon duge chon tir nhém R!-G1 nhu dugce xac dinh & trén.
R!-G2:

Theo mdt phuong 4n, nhém R! dugc chon tir nhém R'-G2 gdm CHs va ClL.
R!-G3:

Theo phuong 4n khac, nhém R! dugc chon tir nhém R'-G3 gom CH; va -
CH>OH.

R!-G4:

Theo phuong 4n khic, nhém R' dwgc chon tir nhém R!-G4 gdém
-CH>OH va CI.

R!-G5:
Theo phuong 4n khac, nhém R! dugce chon tir nhém R'-G5 gém CHs.
R!-G6:

Theo phuong 4n khic, nhom R' dugc chon tir nhém R'-G6 gdm
-CH,OH.

RI-G7:

Theo phuong 4n khac, nhém R! dugc chon tir nhém R'-G7 gom Cl.
R%:
R2-Gl:

Nhém R2 tét hon duge chon tir nhém R2-G1 nhu dugce xac dinh & trén.
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R2-G2:

Theo phuong an khac, nhom R? dugc chon doc 14p voi nhau tir nhém R?-G2
g@)m H, F, Cl, Br, CN, Ci¢-alkyl, C3.7-xycloalkyl, OH, -O-(Ci.6-alkyl), -O-(Ci-3-alkyl)-
(Cs.7-xycloalkyl), -O-heteroxyclyl, -O-(Ci-3-alkyl)-heteroxyclyl, -O-aryl, -O-
heteroaryl, -S-(Ci-3-alkyl), -SO2-(Ci-3-alkyl), -NHa, -NH-(Ci-¢-alkyl), -NH-(C3-6-
xycloalkyl), -NH-(Ci3-alkyl)-heteroxyclyl, -NH-(C1-6-alkyl)-C(=O)-NHa, -C(=0O)-
NHa, -C(=0)-NH-(C1:3-alkyl), -C(=0)-(C1.4-alkyl), -C1.3-alkyl-C(=0)-O-(Ci4-alkyl),
heteroxyclyl, heteroaryl va 5,6-dihydro-4H-pyrolo[1,2-b]pyrazol-3-yl,

trong d6, mdi mdt nhém alkyl hodc xycloalkyl tiry y dugc thé doc 1ap
bing mot hodc nhidu phan tir thé dugc chon tir nhém bao gdm F, CN va

OH, va

trong d6, mdi mdt nhém heteroxyclyl duoc chon tir nhom xycloalkyl don
vong hoac vong spiro 4 dén 7 canh, trong do6 1, 2 hoac 3 nhom CH> dugce

thay thé doc 14p voi nhau bang O, S, NH hogc C=0, va

trong d6, mdi mdt nhém heteroxyclyl dugce thé tiy v bang 1 hodc 2 phan
tir thé dugc chon doc 1ap véi nhau tir F, OH va C3-alkyl,

trong d6, mdi mdt nhém aryl dugce chon tir nhém bao gdm phenyl va

naphtyl, va

trong d6, mdi mdt nhém heteroaryl dugc chon tir vong thom 5 canh chira
1 hodc 2 nguyén tir khac loai dugce chon doc lap tir N, O va S hodc tur
vong thom 6 canh chira 1 hodc 2 N, va
trong d6, mdi mot nhém aryl hodc heteroaryl duge thé tiry ¥ bang 1 hodc
2 phan tir thé dwoc chon doc 1ap tir nhém bao gdbm F va Ci.s-alkyl, nhom
nay duoc thé tiy ¥ bang mot hodc nhiéu F;
hodc, néu hai nhém R? duge gin véi cac nguyén tir C lién ké cia nhom pyridin hodc
pyrimidin, chiing c6 thé lién két voi nhau va ciing nhau tao ra ciu ~0-CH»-O-, -O-
CH,-CH»-O- hoidc —O-CHz-CH»-CH»-O-.

R2-G3:
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Theo phuong 4n khac, nhom R? duoc chon doc 14p véi nhau tir nhom R2-G3
gbém F, CI, Br, CN, Ci-alkyl, C3.¢-xycloalkyl, -O-(Ci.4-alkyl), -O-CHz-xyclopropyl, -
O-CHp-heteroxyclyl, -O-phenyl, -O-heteroaryl, -S-CHs, -NHz, -NH-(Ci-s-alkyl), -NH-
(Cs-s-xycloalkyl), -NH-(CHa-heteroxyclyl), -NH-(C1.4-alkyl)-C(=0O)-NHa, -C(=0)-NH-
(C13-alkyl), -C(=0)-(Ci4-alkyl), heteroxyclyl, heteroaryl va 5,6-dihydro-4H-
pyrolo[1,2-b]pyrazol-3-yl,

trong d6, mdi mdt nhom alkyl hodc xycloalkyl tiry y duge thé doc lap
béng mot dén ba nguyén tir F hodc béng mot nhém CN hodc mot nhém

OH, va

trong d6, mdi mdt nhém heteroxyclyl duge chon tir nhém bao gdm
oxetanyl, tetrahydrofuranyl, azetidinyl, pyrolidinyl, morpholinyl va 1,4-

diazepan-5-on, va

trong d6, mdi mot nhom heteroxycelyl duge thé tiy y bang 1 hodc 2 phén
tt thé duoc chon doc 1ap v6i nhau tur F, OH va CHs,

trong do, mdi mot nhém heteroaryl duoc chon tir nhom bao gff)m furanyl,
isoxazolyl, thiazolyl va pyrazolyl, va

trong d6, mdi mot nhom heteroaryl dugce thé tiy y bang 1 hoic 2 phan tir
thé duge chon doc 14p tir nhom bao gdbm F, CH;z va CFs.

R2-G4:

Theo phuong 4n khac, nhém R? duge chon doc 14p véi nhau tir nhom R>-G4
gém F, Cl, Br, CN, CHs, Cs.s-xycloalkyl, -O-(Ci4-alkyl), -O-CHz-heteroxyclyl, -O-
phenyl, -S-CH3, -NHa, -NH-(Ci.-alkyl), -NH-(Cs.s-xycloalkyl), -NH-(CHa-
heteroxyclyl), -NH-(C4-alkyl)-C(=0)-NHoa, heteroxyclyl, heteroaryl va 5,6-dihydro-
4H-pyrolo[1,2-b]pyrazol-3-yl,

trong d6, mdi mot nhom alkyl hodc xycloalkyl tuy y dugc thé doc lap
bang mot dén ba nguyén tit F hodc bang mdt nhém CN hogc mot nhém
OH, va

trong d6, mdi mot nhom heteroxyclyl duge chon tir nhom bao gdm

oxetanyl, azetidinyl, pyrolidinyl, morpholinyl va 1,4-diazepan-5-on, va
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trong d6, mdi mot nhém heteroxyclyl duge thé ty y bang 1 hoic 2 phan
tir thé duge chon doc lap tir F, OH va CHs, va
trong d6, mdi mot nhom heteroaryl duge chon tir nhém bao gom furanyl

va thiazolyl.
R2-GS5:

Theo phuong 4n khac, nhém R? duge chon doc 14p tir nhom R*-GS5 gbm:

F, Cl, Br, -CN, -CF3, ‘ , -O-CHj3, -O-CHF, -O-CH2-CHa-F, -O-CH,-CHF>, -O-
O

H,C CH, \;2
/0% © CH

* OH « 3
CH,-CF3, -O-CH,-CH2-CHa-F, -O-CH»-CF»-CHs, , ,

0]
/

*

-S—CH3, -NH>, -NH-CH,-CH,-CH>-F, -NH-CH»>-CH,-CHEF>,

H,C CH,
H,C CH H
N NH,

F
: F B OH . —\
W =N N N F N 0O
CH, \__/

N F
NH ') N S
*/Np/go o T Y
, , va N .
R2-G6:
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Theo phuong 4n khac, nhém R? duge chon doc 1ap tir nhom R>-G6 gdbm H, F,
Cl, Br, CN, -CF3, -CHF», -CHzF, -O-CF3, -O-CHEF>, -O-CHyF, -O-CH3, -NH», -CO-
NHa, -CO2H.

n
Chi sbdnlasd nguyén dugc chon tir 1, 2 va 3.
T6t hon n 1a 2 hodc 3.
Theo phuong an khéc, n la 1 hoac 2.
Tét hon nita n 1a 2.

Céc phuong an uu tién sau day v& hop chét c6 cong thirc I duge mo ta st dung
cong thirc chung tur 1.1 dén 111, trong d6 bat ky dang hd bién, solvat, hydrat va mudi
ctia chiing, dic biét 1a mudi duge dung cua ching, déu duoc bao gdbm. R* va R? nhu

duoc xac dinh doi véi R

NH,
/N\ AN N\
X | (R?),
— s 1 /
N~ R (L1)
NH, 2
N R™
/N\ N N
o)
N SN Nl N N
N~ "R R® 12)

(1.3)
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NH,
2
N_. _R
/N\ X N
O\N/ ~ 1 A
N~ R (1.4)
NH,
N
o’N\ h o
\N/ ~ 1 / R2
N~ R (1.5)
NH,
H
N_. O
o/N\ h
\N/ ~ 1 = 2
N~ 'R R™ (16)
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NH,
2a
Nee N\ lN\ R
o)
N\ = — 1+ N~
N N~ "R
2b
R (L9)
NH,
2
N N. _R

/T

X
\N/ N/ 1 N P

AN AN
O\N/ — N~ 5
N~ R R™ (w1
Vi du vé cac phuong an phu duge uu tién (E) theo sang ché duoc néu trong
bang 1 sau day, trong d6, mdi mot nhom thé ctia mdi mot phwong 4n duge xac dinh
theo cac dinh nghia da néu & trén va trong do, tht ca cac phén tir thé khac cla cong
thie 1, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 1.10 va 1.11 dugc xac dinh theo cac dinh
nghia dd néu & trén. Vi dy, myuc nhap —Gl1 trong cot dudi R- va ¢ hang E1 co nghia 1a,
trong phuong én E1l, phﬁn tir thé R duge chon tir R-G1 duoc x4c dinh. Xac dinh tuong

tu dugc ap dung cho cac bién khac duoc két hop trong cac cong thirc chung.

Bang 1:
cong X
E R!- R2- n
thirc
El I CH hodc N -Gl -G1 1, 2 hoac 3
E2 I CH hodac N -Gl -G2 1, 2 hoac 3
E3 I CH hoac N -G5 -G2 1, 2 hodc 3
E4 I CH hodc N -G5 -G3 1, 2 hodc 3
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ES I CH hodac N -G5 -G4 1,2 hodc 3
E6 I CH hoac N -G5 -G5 1, 2 hodc 3
E7 I CH hoac N -G5 -G6 1, 2 hoac 3
ES8 I CH hoac N -G5 -Gl 1 hoac 2
E9 I CH hoac N -G5 -G2 1 hodc 2
E10 I CH hodac N -G5 -G3 1 hoac 2
Ell I CH hoac N -G5 -G4 1 hoac 2
E12 I CH hoac N -G5 -G5 1 hodac 2
E13 I CH hoac N -G5 -G6 1,2 hoac 3
El4 I CH hoac N -G5 -Gl 1
E15 I CH hoac N -G5 -G2 1
El6 I CH hodac N -G5 -G3 1
E17 I CH hoac N -G5 -G4 1
E18 I CH hoac N -G5 -G5 1
E19 I CH hoédc N -G5 -G6 1
E20 I CH hoac N -G5 -Gl 2
E21 I CH hodc N -G5 -G2 2
E22 I CH hoac N -G5 -G3 2
E23 I CH hoac N -G5 -G4 2
E24 I CH hoac N -G5 -G5 2
E25 I CH hodc N -G1 -G6 2
E26 I CH -G1 -G1 1, 2 hodc 3
E27 I CH -G1 -G2 1,2 hoac 3
E28 I CH -G1 -G3 1,2 hodc 3
E29 I CH -G1 -G4 1, 2 hodc 3
E30 I CH -G1 -G5 1, 2 hoac 3
E31 I CH -G1 -G6 1,2 hodc 3
E32 I CH -G5 -Gl 1 hodc 2
E33 I CH -G5 -G2 1 hodc 2
E34 I CH -G5 -G3 1 hoac 2
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E35 I CH -G5 -G4 1 hodc 2
E36 I CH -G5 -G5 1 hoac 2
E37 I CH -G5 -G6 1 hoac 2
E38 I CH -G5 -G1 1

E39 I CH -G5 -G2 1

E40 I CH -G5 -G3 1

E41 I CH -G5 -G4 1

E42 I CH -G5 -G5 1

E43 I CH -G5 -G6 1

E44 I CH -G5 -G1 2

E45 I CH -G5 -G2 2

E46 I CH -G5 -G3 2

E47 I CH -G5 -G4 2

E48 I CH -G5 -G5 2

E49 I CH -G5 -G6 2

E50 I N -G1 -Gl 1, 2 hodc 3
E51 I N -Gl -G2 1, 2 hodc 3
E52 I N -G1 -G3 1,2 hoac 3
E53 I N -G1 -G4 1, 2 hodc 3
E54 I N -G1 -G5 1,2 hoac 3
ES5 I N -G1 -G6 1, 2 hoac 3
E56 I N -G5 -G1 1 hodc 2
E57 I N -G5 -G2 1 hoac 2
E58 I N -G5 -G3 1 hodc 2
E59 I N -G5 -G4 1 hodc 2
E60 I N -G5 -G5 1 hoac 2
E61 I N -G6 -G6 1 hodc 2
E62 I N -G1 -G1 1

E63 I N -Gl -G2 1

E64 I N -Gl -G3 1
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“G4

-G5

-G6

-Gl

-G2

-G3

“G4

-G5

-G6
-Gl

-G2

-G3

“G4

-G5

-G6

-G1

-G2

-G3

“G4

-G5

-G6

-G1

-G2
-G3

G4

-G5

-G6
-Gl

-G2
-G3

-Gl

-G1
-Gl

-G5

-G5

-G5

-G5

-G5

-Gl
-G1

-Gl
-G1

-Gl

-Gl
-G1

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

-G5

1.2
1.2
1.2
1.2
1.2
I.2
I.3
I3
I.3

E65
E66
E67
E68
E69
E70
E71
E72
E73
E74
E75
E76
E78
E79
E80
E81
ER2
E83
E84
E85
ER6
E87
E88
E89
E90
E91
E92
E93
E9%4
E95
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E96 I.3 - -G5 -G4 -
E97 I3 - -G5 -G5 -
E98 L3 - -G5 -G6 -

Phuong an khac dé cap dén cac hop chét c6 cong thirc

NH,
N A N\ R
NSRS R 12)
trong do
R!1a CHs;

mdi mot R22 va R?® duoc chon doc 1ap tir nhém bao gom:

F, Cl, Br, -CN, -CF3, ] , -O-CHj3, -O-CHF2, -O-CHz-CH>-F, -O-CH>-CHF>, -O-
O

H,C CH, }g
/O\)< © CH

* OH < 3
CH,-CF3, -O-CH2-CH,-CH»-F, -O-CH»-CF2-CHs, , ,

O
/

*

-S-CH3, -NH_, -NH-CH>-CH,-CH>-F, -NH-CH»-CH»-CHF>,

H,C CH,
H,C CH H
N NH,

\
NN o)
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K\NH

o o *\@ i \CZ ;

la 1 hoac 2;

hoic mudi ciia chiing, cu thé 1a mudi dugce dung cia chung.

Céc hgp chat dugc vu tién cua sang che bao gom:
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hodc muoi ciia chung, cu thé 1a mudi duge dung cua ching.

Hop chét duge wu tién dic biét, bao gbm chit hd bién va chét dong phan 1ap thé
cua ching, cac mubdi cia né, hodc solvat hodc hydrat bat ky clia n6, dugc mo ta trong

phin Thir nghiém duéi day.

Hop chat theo séng ché va hop chét trung gian ctia chung c6 thé thu duoc sir
dung cac phuong phép téng hop da biét d6i v6i ngudi co hiéu biét trung binh trong
linh vuc va duoc md ta trong tai liéu chuyén nganh tong hop hitu co chéng han.

Ngoai ra, sang ché dé cap dén cac quy trinh tao ra hop chét c6 cong thirc L.

Cac diéu kién va thoi gian phan Ung t6i wu c6 thé thay dbi tiry thude vao cac
chét phan tng cu thé dugc st dung. Trir khi c¢6 quy dinh khac, dung méi, nhiét do, ap

suat va cac diéu kién phan ung khac co6 thé dé dang duoc chon boi ngudi co hicu bict
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trung binh vé linh virc nay. Céc quy trinh cu thé duoc dua ra trong muc Céc vi du tong
hop. Thong thuong, tién trinh phan Gng c6 thé dugc theo doi bang phuong phap sdc ky
16p mong (thin layer chromatography - TLC) hodc LC-MS, néu mudn, va cac hop chit
trung gian va san phim c6 thé dugc tinh ché bang phuong phép sdc ky trén silica gel,
HPLC va/hodc bing cach két tinh lai. Cac vi du sau day nham minh hoa va, nhu ngudi
¢6 hidu biét trung binh vé& linh vuc nay thira nhan, cac chét phan tmg hoic diéu kién cu
thé c6 thé dugc thay dbi néu can ddi véi timg hop chét riéng ré ma thir nghiém khong
phi ly. Cac nguyén li€u ban dAu va hop chit trung gian duge st dung trong cac phuong
phap dudi day co6 ban trén thi truong hodc d& dang diéu ché duoc tlr cac nguyén liéu co

ban trén thi truong bdi nguoi ¢o hiéu biét trung binh trong linh vuc k¥ thuat nay.

Hop chét c¢6 cong thire I ¢6 thé dugc tao ra bang phwong phap duge néu trong

so dd 1, 2, hodc 3:

e . NH,
. N
ﬁfjjifﬁ + ¢1:jj5123_%ﬁa’ - Q?:j:%jl:jNE:;Z}jﬁﬁa
N7 P, o N7y
i !
Sodd 1

Nhu dugc minh hoa trong so do 1, phan tng clia axetylaxeton voi chét alkyl hoa
¢6 cong thire II (Y = CI, Br, I, OMs, OTs) voi su ¢6 mét clia bazo thich hop nhu kali,
natri hodc xesi cacbonat, trong dung moi thich hgp nhu metanol hodc etanol, tao ra

hop chét ¢6 cong thire TI1.

Phan Ung cia hop chit co cong thuc III v6i 4-amino-1,2,5-oxadiazol-3-
carbonitril (Chemistry of Heterocyclic Compounds (New York, NY, United States),
1994 , vol. 30, # 5 p. 608 — 611) v6i sy c6 mat cua axit Lewis thich hop nhu thiéc (IV)
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clorua, trong dung mdi thich hgp nhu toluen hodc benzen, tao ra hop chét ¢6 cong thirc

L.

i
d i‘om v
2&; 0 NH, NH
CN %~ ) N
fs’ﬁ‘”‘ 0 Ny ‘J\GE!: Neo fi%f”‘ca N ‘\T”“m
o O M
NH, NTT ™ NS R TR
" v via, LG =ClI
Vib, LG =Br
vic, LG = DA¢
Mgl
{ N L Gw ‘ ﬁ\
Vi vil
;
NH,
N x N
o ij-{a%
NI X
{
Sod62

Nhu duge minh hoa trong so d6 2, phan tng cua etyl axetoaxetat v6i 4-amino-
1,2,5-oxadiazol-3-carbonitril (Chemistry of Heterocyclic Compounds (New York, NY,
United States), 1994 , vol. 30, # 5 p. 608 — 611) vdi su c6 mét ciia axit Lewis thich hgp
nhu thiéc (IV) clorua, trong dung méi thich hgp nhu toluen hodc benzen, tao ra este
IV.

Phan ung khir este IV bang chat khir nhu natri bis(2-metoxyetoxy)nhom hydrua
(Red-AI®) hoic lithi nhdm hydrua, trong dung moi thich hgp nhu hdn hop toluen /
tetrahydrofuran, tao ra rugu V. Ruou V ¢6 thé duoc chuyén dbi thanh cac dan xut
teong tng VI sir dung cac chat phan mg va dung mdi thich hop, nhu: thionylclorua
trong dimetylformamit (dé diéu ché VIa); phospho tribromua trong diclometan (dé

diéu ché VIb); axit axetic bang (dé diéu ché VIc).

Iodua c6 cong thic VII co thé dugce chuyén dbi thanh hetarylmagie clorua c6

cong thuac VIII sir dung chét phan g thich hop nhu phirc isopropylmagie clorua lithi
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clorua, trong dung mdi thich hgp nhu tetrahydrofuran. Phan ng cia hetarylmagie
clorua c6 cong thie VIII v6i hop chéit c6 cong thirc VI véi sy ¢6 mat cua phirc hop
dong(I)xyanua di(lithi clorua), trong dung moi thich hop nhu tetrahydrofuran, tao ra
hop chét c6 cong thire 1.

’xﬁ/‘
NH, O NH, O NH, &J
o s ) PRS- mmonsthe ()
R B e LR “
N N7 N=™y NTSNTN
W X X X}
\NM

1. )\ J\ ;;A NH,
Zn : N N
N ~ i P M
o, P (R, o, ! R
2 N N N ;s,f"
N

Y )

’~}§;SF%WL Xii 3

" Sodo3

Nhu dugc minh hoa trong so dd 3, phan (mg xa phong hoa cia este c6 cong
thac 1V, st dung chét phan tng thich hgp nhu lithi, natri hodc kali hydroxit, trong
dung mdi thich hop nhu tetrahydrofuran, metanol hodc etanol, tao ra axit c6 cong thirc
I[X. Phan (mg cua axit ¢6 cdng thirc IX v6i N-iodosuxinimit, v6i sy c6 mdt cua bazo
thich hop nhu natri hydro cacbonat, trong dung moi thich hop nhu N,N-
dimetylformamit hoac axetonitril, tao ra hgp chét co cong thire X. Phan Uimg bao vé€ va
loai b bao vé cia cac nhom chirc duge md ta trong tai liéu ‘Protective Groups in
Organic Synthesis’, T. W. Greene and P. G. M. Wuts, Wiley-Interscience. Vi du, dé
bao vé& amin c6 cong thirc X, N,N-dimetylformamit dimetyl axetal co thé duoc st dung
trong dung moi thich hop nhu N,N-dimetylformamit dé tao ra hop chét c6 cong thic
XI.

Phan tng kém hoa cua hop chét ¢6 cong thire XI ¢6 thé dugc thuc hién in situ

st dung chat phan tng thich hop nhu diisopropyl k&m, véi sy c6 mat cia lithi
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axetylaxetonat, trong dung mdi thich hgp nhu N-metyl-2-pyrolidon. Céc hop chét nay
6 thé duge két hop trong phan tmg c6 xtc tac kim loai (chuyén tiép) véi hop chét ¢6
cong thic II (Y = Br, I) st dung chit xuc tac thich hop nhu [1,1'-bis(di-tert-
butylphosphino)feroxen]diclo-paladi(Il), trong dung méi thich hgp nhu N-metyl-2-
pyrolidon d8 tao ra hop chét c6 cong thitc XII. Phan tng loai bé bao vé hop chét c6
cong thure XII bang nudc axit clohydric ddc, trong dung méi thich hop nhu metanol

hodc etanol, tao ra hop chét co cong thuc 1.

Céc bién dbi khac cia hop chét c6 cong thirc I bang phwong phép da biét trong
linh vuc nay va dugc minh hoa trong cac vi du dudi day, co thé dugc sir dung dé diéu

ché cac hop chit bd sung theo sang ché.

Céc con dudng téng hop dugc trinh bay c6 thé dua vao viée str dung cac nhom
bao vé. Vi dy, cac nhoém tiém tang c6 tinh phan tmg c6 mat, nhu hydroxy, carbonyl,
carboxy, amino, alkylamino, hodc imino, ¢6 thé dugc bao vé trong qua trinh phan tng
bang cac nhom bao vé thong thuong ma ching lai dugc téch ra sau khi phan dng. Cac
nhém bao vé thich hop ciia cac nhém chue tuong tmg va viée loai bo chung 1a da biét
dbi v6i nguoi c6 hiéu biét trung binh trong linh vuc va duoc mo ta trong tai liéu
chuyén nganh hoéa hiru co tong hop, vi du trong tai liéu “Protecting Groups, 3rd
Edition”, Philip J. Kocienski, Theime, 2005 hodc tai li¢u “Greene's Protective Groups
in Organic Synthesis, 4th Edition”, Peter G. M. Wuts, Theadora W. Greene, John
Wiley and Sons, 2007.

Hop chét c6 cong thirc chung I ¢6 thé duoc dung giai thanh chét ddng phan d6i
anh va/hodc chit dong phan khong d6i quang cua chung nhu duge néu dudi day. Do
d6, vi du, hon hop cis/trans ¢ thé duoc dung giai thanh chat dong phan cis va trans
cua chung, va hop chét triét quang c6 thé duogc tach thanh chit dong phan d6i anh cua

chung.

Vi du, hén hop cis/trans c6 thé dugc dung giai bang phép sic ky thanh chat
ddng phan cis va trans cia nd. Hop chét ¢6 cong thirc chung I ma xuét hién & dang
chit triét quang c6 thé dugc tach bang cac phuong phap da biét thanh cac thé dbi
quang quang hoc clia chung va cac hén hop déng phan khong d6i quang ctia hop chat

¢6 cong thire chung I ¢6 thé duge tach thanh céac chét dong phan khong dbi quang clia
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ching bang cach tan dung cac ddc tinh hoa ly khidc nhau cla chiung sir dung cac
phuong phéap da biét, vi dy, phuong phap sdc ky va/hoic két tinh phan doan; néu hop
chat thu dugc sau do 1a cac chat triét quang, chung c6 thé duoc tach thanh chat dong

phan d6i anh nhu dugc néu dudi day.

Tbt hon néu, cac chét triét quang dugc dung giai bang phép sac ky cot trén pha
b4t dbi xtimg hodc bang cach két tinh ra khoi dung méi quang hoat hodc bang cach
phan Gng v6i chét quang hoat dé tao thanh mubi hodc dan xuit nhu este hodc amit véi
hop chét triét quang. Mubi ¢6 thé dugc tao thanh véi axit tinh khiét vé mat dong phan
d6i anh d6i voi hop chét bazo va véi bazo tinh khiét v& mat ddng phan doi anh doi v6i
hop chét axit. Cac din xuit dong phan khong d6i quang dugc tao thanh voi hop chét
bd tro tinh khiét vé mat ddng phan ddi anh, vi dy, axit, din xuét hoat hoé cla ching,
hodc rugu. Viéc tach hdn hop ddng phan khong d6i quang cuia cic mubi hodc din xuat
thu dugc nhu vay co thé dat duoc béng cach dua vao loi thé vé su khéc biét vé cac dic
tinh ly-hoa cta chung, vi du, su khac biét vé dd hoa tan; thé dbi quang ty do ¢o thé
dwoc gii phong tir mudi hodc din xuit ddng phan khong di quang tinh khiét nho tac
dong cla tac nhan thich hop. Céc axit hoat quang thong thuong dugc st dung cho muc
dich nhu vay cling nhu céc rugu hoat quang co thé ap dung dugc 1am cac gbe bo tro

du da biét ddi véi nguoi c6 hiéu biét trung binh trong linh vyec.

Nhu da néu & trén, hop chit c6 cong thirc I ¢6 thé duoc chuyén ddi thanh mubi,
cu thé 12 mubi dé sir dung trong duge pham lam mubi duge dung. Theo st dung & day,
"mudi dugc dung” dugc dung dé chi cac dan xuét cta cac hop chat dugc boc 10 & day,
trong d6 hop chit gbe duge cai bién bang cach tao ra cac mudi axit hodc bazo clia né.
Vidu vé cac mudi duge dung bao gém, nhung khong chi giéi han ¢, cac mubi axit vo
co hodc hitu co cia cac géc bazo nhu cac amin; cac mudi kiém hoic hitu co cla céac

goc axit nhu cée axit cacboxylic; va mudi tuong tu.

Vi du, cac mudi nhu vay bao gém cac mudi tir axit benzensulfonic, axit benzoic,
axit xitric, axit etansulfonic, axit fumaric, axit gentisic, axit hydrobromic, axit
clohydric, axit maleic, axit malic, axit malonic, axit mandelic, axit metansulfonic, axit
4-metyl-benzensulfonic, axit phosphoric, axit salixylic, axit suxinic, axit sulfuric va

axit tartaric.
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Cac mudi duge dung khéc c6 thé duge tao ra bang céac cation tur amoniac, L-
arginin, canxi, 2,2’-iminobisetanol, L-lysin, magie, N-metyl-D-glucamin, kali, natri va

tris(hydroxymetyl)-aminometan.

Hop chit theo sang ché ciing c6 thé thu dugc mot cach thuén loi st dung cac
phuong phép duoc md ta trong cac vi du sau day, cac phuwong phap nay cling co thé
duoc két hop cho muc dich nay véi cac phuong phap da biét dbi véi nguoi c6 hiéu biét

trung binh trong linh vuec.
Cac thuat ngir va dinh nghia

Céc thuat ngir khong dugc xac dinh cu thé & day nén lay nghia dugc gan cho
chung boi mot nguoi ¢6 k§ nang trong linh vue boc 1o va theo ngit canh. Tuy nhién,
theo st dung trong ban mo ta nay, trir khi dwoc xac dinh nguge lai, cac thuét nglr sau

day c6 v nghia duge chi rd va nhitng quy ude sau day dugc tuan thu.

Thuat ngt "(cac) hop chét theo sang ché", "(cac) hop chét c6 cong thire (I)",
"(cac) hop chét cia sang ché" va twong ty dung dé chi hop chét c6 cong thirc (I) theo
sang ché bao gbm chét hd bién, chit ddng phan lap thé cia chung va hdn hop ctia né
va cac mudi cia no, cu thé 1a mubi dugc dung ctia nd, va solvat va hydrat ciia hop chét
nay, bao gdm solvat va hydrat cta chat hd bién nay, chat dong phan lap thé va mubi
cua no.

Thuét ngit "viéc diéu tri" va "diéu tri" bao gdm ca viéc phong ngira, nghia 1a, du
phong, hoac tri li¢u, nghia la, diéu tri chita bénh va/ hodc lam thuyén giam. Do vay,
thudt ngit "viée didu tri" va "didu tri" bao gdm didu tri tri liéu bénh nhan da pht trién
finh trang bénh nay, cu thé 1a & dang d& phat hién. Diéu tri tri lidu c6 thé 1a diéu tri
triéu chimg dé 1am giam triéu tring cla diu hiéu cu thé hodc diéu tri nguyén nhan dé
dao nguoc hodc dao ngugc mot phan tinh trang cta d4u hiéu hodc 1am ngimg hodc lam
cham su tién trién cta bénh. Do vay, dugc pham va cac phuong phap cia sang ché c6
thé dugc st dung vi du, dé diéu tri tri liéu trong mot khoang thoi gian cling nhu dé
didu tri man tinh. Ngoai ra, thudt ngit "viéc didu tri" va "diéu tri" bao gom diéu tri du
phong, nghia 13, didu tri bénh nhan c6 nguy co phat trién tinh trang bénh néu trén, do

vay, giam dugc nguy co nay.
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Khi sang ché dé cap dén bénh nhan can diéu tri, n6 chii ycu dé cép dén viéc diéu

tri & dong vat cé vu, cu the 1a nguoi.

Thuét ngir “lvong hiru hiéu diu tri” nghia 1a lugng hop chit theo sang ché ma
(i) didu tri hodc ngan ngira bénh hoc tinh trang bénh 1y cu the, (i) lam giam, 1am
thuyén giam, hodc loai trir mot hodc nhiéu triéu ching ctia bénh hodc tinh trang bénh
ly cu thé, hodc (iii) ngin nglra hodc lam chim su khdi phat ctia mot hodc nhiéu triéu

ching cta bénh hogc tinh trang bénh 1y cu thé dugc mo ta & day.

Céac thuat ngit "duge dieu bién" hodc "s& dicu bien", hodc "di€u bién", nhu dugc
sit dung & day, trir khi duoc chi rd theo cach khac, de cap dén su rc ché ghrelin O-axyl

transferaza (GOAT) bang mt hodc nhiéu hop chét theo séng ché.

Thuat ngft "qua trung gian" hogc "nho trung gian" hodc "trung gian", nhu dugc
st dung & day, trir khi c6 quy dinh khac, dé cap dén (i) viec didu tri, bao gdm ca phong
ngira bénh hodc tinh trang bénh cu thé, (ii) 1am giam, 1am thuyén giam, hodc loai trur
mot hoac nhiéu triéu trimg ctia bénh hodc tinh trang bénh cu thé, hoac (iii) phong ngira
hodc 1am cham viéc khoi phat mot hoac nhiéu triéu trimg ctia bénh hodc tinh trang

bénh cu thé duoc md ta & day.

Thujt ngit "duoc thé" theo sit dung & ddy, c6 nghfa la bat ky mot hodc nhiéu
hydro trén nguyén ti, gbc xac dinh dugc thé bang mot phan tir lya chon tir nhém xéc
dinh, véi diéu kién khong dugce vugt qua hoa tri binh thuong cua nguyén tr xac dinh,

va viéc thé tao ra mot hop chit én dinh chip nhén dugc.

Trong cac nhom, cac gbc hoic cac phan dinh nghia dudi day, s6 luong nguyén
tir cacbon thuong duge xac dinh ¢ trude nhom, vi du, Cie-alkyl co nghia 1a nhoém hoac
gbe alkyl co 1 dén 6 nguyén tir cacbon. N6i chung, véi cac nhém gbm hai hodc nhiéu
phén nhom, phan nhém goi tén cubi cung 1a diém lién két gbc, vi du, nhém thé "aryl-
Ci-3-alkyl" nghia 1a nhom aryl ma dugc lién két v4i nhom Cis-alkyl, nhom nay duoc
lién két véi 161 hodc v6i nhom ma nhom thé dugc lién két véi no.

Néu hop chét theo sang ché dugc mo ta & dang tén héa hoc va dang cong thire,

trong truong hop co bét ky su khong nhat quéan ndo, thi cong thirc chiém uu thé.
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Ky hiéu d4u sao c6 thé duoc st dung trong cac cong thirc phu dé chi lién két ma
lién két nay dugc két ndi véi phan tir 16i khi duge xéac dinh.

Viéc dém cuia cac nguyén tir cua phan tr thay thé bit ddu tir nguyén tir gin nhét
v6i 16 hodc v6i nhom ma phén tir thay thé gan vio.

Vi dy, thuat ngit "nhém 3-cacboxypropyl” dai dién cho nhom thé sau:

1 3

*/\/\H/OH
2 0
trong d6, nhom cacboxy duoc gén véi nguyén tir cacbon thir ba ctia nhém propyl. Céc
thuat ngit nhém "1-metylpropyl-", "2,2-dimetylpropyl" hodc nhém "xyclopropylmetyl-

" 1a cac nhom sau:

CH3 1 2 3
)\/ o
CH, = *
12 3 H,C CH, —<

Ky hi€u sao co thé dugc st dung trong céc cong thirc phu dé chi lién két ma két
nbi v6i phén tir 161 khi dugc x4c dinh.

Trong dinh nghia vé nhém, thuat ngft "trong do mdi nhom X, Y va Z tuy y duge
thé bang" va twong tu dung dé chi rang, mdi nhém X, mdi nhém Y va mdi nhém Z 1a
nhém riéng biét hodc mdi nhém 1a mot phan ciia nhom két hop c6 thé duoc thé nhu da
dinh. Vi du, dinh nghia "R*™ dung dé chi H, Cis-alkyl, Cse¢-xycloalkyl, Cs.s-
xycloalkyl-Ci.3-alkyl hodc Ci.3-alkyl-O-, trong do6 mdi nhém alkyl 1a tuy y dugc thé
bing mot hodc nhiéu L™." hodc nhom tuong tw ¢6 nghia la trong mdi trong sd cac
nhém néu trén bao gom thuat ngit alkyl, nghia 13, trong mdi trong sd cac nhom Cj3-
alkyl, Cs.¢-xycloalkyl-Cy3-alkyl va Ci.3-alkyl-O-, gbc alkyl ¢6 thé dugc thé bing L™
nhu da dinh.

Tru khi duoc chi ra cu thé, trong toan bd phan md ta va yéu cau bao ho, mot tén
hodc cong thirc héa hoc xac dinh s& bao ham ca cac tautome va tat ca cac chat dong

phén lap thé, quang hoc va hinh hoc (vi du, cac chét déng phan dbi anh, cac chat dong
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phén khong dbi quang, cac chét ddng phan E/Z, v.v.) va cac chét triét quang ctia chiing
ciing nhu cac hdn hop véi ty 18 khac nhau cia cac chit dong phan dbi anh riéng biét,
hdn hop ctia cac chét dong phan khong d6i quang, hodc hdn hop cua dang bét ky trong
s6 cac dang néu trén khi cac chat ddng phan va cic chét ddng phan ddi anh nhu vay
tdn tai, cling nhu cac mudi, bao gdm ca mubi duge dung cia chiing va céc solvat cia
ching, vi du nhu céc hydrat bao gbm ca cic solvat cta cac hop chét tu do hodc cac

solvat cia mudi cia hgp chat.

Thuét ngit "dugc dung" duge dung ¢ day dé chi cac hop chét, nguyén liéu, ché
pham va/hodc cac dang lidu ma, trong pham vi cta danh gia y té thich hop, thich hop
dé dung tiép xuc v6i md nguoi va dong vat ma khong gy doc hai, kich ing, phan ng
di g qua mutc hodc khong gy ra van dé hodc bién chung khéc va twong xing véi ty

1€ 1o1 ich/nguy co hop ly.

Theo su dung & day, "mubi duoc dung” dugc dung dé chi cac din xuét cua cic
hop chét duoc boc 10 & day, trong d6 hop chét gbc dugce cai bién bang cach tao ra céac

mudi axit hoac bazo cta no.

Cac mudi cua cac axit khac céac axit dugc dé cép trén day ma, vi du hiru dung
trong tinh ché hodc tach cac hop chat theo sang ché (vi du cdc muoi triflo axetat), ciing

1a mot phan cua sang ché.
Thuat ngir halogen thuong dé chi flo, clo, brom va iot.

Thuét ngit “Ciq-alkyl”, trong do6 n la s6 nguyén nam trong khoang tir 1 dén n,
doc lap hodc két hop véi gbc khac duge dung dé chi gbc hydrocacbon mach thing
hodc mach nhanh, khéng vong, bdo hoa co tir 1 dén n nguyén tir C. Vi dy, thuat ngi
Ci-s-alkyl bao ham cac géc HsC-, H3C-CHy-, H3C-CH,-CH»-, H3C-CH(CHs)-, HsC-
CH,-CH»-CH,-, H3C-CH,-CH(CH3)-, H3C-CH(CH3)-CHa-, H3C-C(CH3)2-, H3C-CHa-
CH,-CH»-CHa-, H3;C-CHa-CH>-CH(CH3)-, H3C-CH2-CH(CHs)-CHz-, H3C-CH(CHz)-
CH»-CH,-, H3;C-CH2-C(CHs)2-, H3C-C(CH3)-CHz-, H;C-CH(CH3)-CH(CHs)- va
H3C-CH>-CH(CH2CH3)-.

Thuét ngit "Ci.n-alkylen" trong d6 n la s6 nguyén nam trong khoang tir 1 dén n,

riéng bict hodc két hop véi gbc khac, dé chi gdc alkyl khong vong, mach thang hoic
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mach nhanh, héa tri hai, chua tur 1 dén n nguyén tir cacbon. Vi duy, thuat nglt Ci.4-
alkylen bao gdm -(CHa)-, -(CH2-CHa)-, -(CH(CHz))-, -(CH2-CH2-CHa)-, -(C(CHs)2)-, -
(CH(CH2CH3))-, -(CH(CH3)-CHa)-, -(CH2-CH(CHj3))-, -(CH2-CH2-CH»-CH2)-, -(CHa-
CH,-CH(CH3))-, -(CH(CH3)-CH2-CHy)-, -(CH2-CH(CH3)-CHa)-, -(CH2-C(CHs)2)-, -
(C (CH3)-CHa)-, -(CH(CH3)-CH(CHs))-, -(CH2-CH(CH2CH3))-, -(CH(CH2CHs)-
CHa)-, -(CH(CH2CH>CH3))- , -(CHCH(CHj3) 2)- va —C(CH3)(CH2CH3)-.

Thuat ngit “Ca-n-alkenyl”, dugc st dung cho nhom nhu dugc xac dinh trong
dinh nghia vé "Ci.n-alkyl" véi it nhat hai nguyén tir cacbon, néu it nhét hai trong sb cac
nguyén tir cacbon ctia nhém nay dugc lién két véi nhau bang lién két doi. Vi du, thuat

ngit Ca.3-alkenyl bao gdm -CH=CH,, -CH=CH-CH3, -CH>-CH=CHb>.

Thuit ngit “Ca-n-alkynyl”, dugc sit dung cho nhém nhu dugc xdc dinh trong
dinh nghia vé "Ci.q-alkyl" voi it nhét hai nguyén tir cacbon, néu it nhit hai trong s6 cac
nguyén tir cacbon ctia nhom nay duoc lién két v6i nhau bang lién két ba. Vi du, thuat

ngfr C»-3-alkynyl bao gdom -C=CH, -C=C-CHs, -CH»-C=CH.

Thuat ngt “Cs.n-xycloalkyl”, trong d6 n s6 nguyén nam trong khoang tir 4 dén
n, doc lap hodc Kkét hop véi géc khac, dugc dung dé chi géc hydrocacbon mach vong,
khoéng phan nhanh, bdo hoa c6 tir 3 dén n nguyén tr C. Nhém vong ¢6 thé 14 don, hai,
1a hodc vong spiro, tot nhét 1a don vong. Vi du vé cdc nhom xycloalkyl nay bao gém
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
xyclononyl, xyclododexyl, bixyclo[3.2.1.]octyl, spiro[4.5]dexyl, norpinyl, norbonyl,

norcaryl, adamantyl, v.v.

Nhiéu thuat thuét ngit néu trén c6 thé duoc st dung lap lai khi dinh nghia vé
cong thirc hodc nhom va trong mdi trudng hop, ¢6 mot trong sb cac y nghia dua ra &

trén, mot cach doc 1ap véi nhau.
Hoat tinh duogc ly

Xéc dinh hoat tinh hGOAT trong céc t& bao HEK293 sau khi @ v6i hop chét thir

nghiém

Nguyén ly:
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Céac té bao HEK293 duoc chuyén nhiém 6n dinh bé‘mg hai vecto biéu hién, mot
vecto ma héa cho cDNA tién protein ghrelin va vecto thtr hai dé biéu hién cDNA
GOAT cua nguoi duge st dung lam mau té bao. Sau khi cung c¢ip cho cac té bao bang
axit octanoic trong 5 gi0, tién hanh xac dinh axyl-ghrelin trong mdi trudng nuoi cay té

bao bang phuong thirc ELISA.
Nguyén liéu:

Dong té bao: Hek293 hGOAT/PPGhrl Clone #1B8natri octanoat, Sigma, Cat.-
No. C5038

BSA: Sigma, Cat.-No. A8806

Cac dia 384 16 BD Poly-D-Lysin, polystyren trong, mau den BD Bioscience
Cat.-No. 356697348-B0 kit ghrelin axyl hoa cua nguoi ELISA mua tir Bertin Pharman
(thanh phan chi tiét cta cdc hé dém, vi du xdp rira, hé dém ELISA khong biét)

Tat ca cac chat phan ung khac duge st dung déu co san thudc loai phan tich cao

nhét.
Phuong phap:

Té bao dugc cdy lén dia voi mat do 5000 té bao/1d trong céac dia poly-D-lysin
384 15 va duge U trong 1 ngay & nhiét d6 37°C, 5% CO2 trong mdi truong DMEM,
10% FCS, 1xXNEAA, Puromycin (0,5 pg/ml) va G418 (1 mg/ml). Sau d6, mdi truong
duoc ddi thanh moi trudong giéng hét khong c¢6 FCS va chira Octanoat-BSA (ndng do
cudi 100 uM mdi loai) va hgp chét trong DMSO (ndng d6 DMSO cubi 0,3%). Sau khi
1 trong 5 gio, axylghrelin trong mdi truong dugce xac dinh bang phuong phap ELISA

Mau méi truong duge pha lodng ty 1€ 1:25 trong dung dich dém Elisa, phﬁn
phan wéc 25 ul duge chuyén sang dia ELISA 384 15 trude khi rira 4 1an bang 100uL
dung dich dém rtra, va 25 pl dung dich d4nh ddu dugc bo sung. Sau khi 4 qua dém (~
20 gidr) & nhiét do 4°C, dia duoc rira 4 14n bang 100 pl dung dich dém rira mdi mot 10.
Sau cung, 50 pl chét phan tng Ellman dugc bd sung vao mdi mdt 16 va dia dugc u
trong bong tdi trong 20 phut. Hé ) hép thu dugc do tai 405 nm trong thiét bi doc da
nhan Envision va luong ghrelin axyl hoa dugc tinh toan theo duong cong ghrelin axyl

hoa chudn dugc cung cap & dii tuong ty.
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Mb5i mot dia thir nghiém bao gdm cac 15 chira déi chimg chit mang (1%
DMSO) dé danh gia phan ¢mg chuyén khong we ché (=100% Ctl) va cc 16 chia 10
uM ([Dap3]-Ghrelin) 1am déi chimg vé enzym GOAT trc ché ddy du.

Viéc phan tich dit liéu duoc tién hanh bang viée tinh toan ty 1& % axyl-ghrelin
duoc tao ra vGi sy ¢6 mat cua hop chét thir nghiém so véi lugng axyl-ghrelin dugc tao
ra trong cac mau dbi chung chit mang. Chét tc ché enzym GOAT s& c6 cac gia tri
trong khoang gitta 100% CTL (khong uc ché) va 0% CTL (e ché hoan toan).

Cac gia tri IC50 duoc tinh toan bang phan mém Assay Explorer hodc phan mém

thich hop khéac dya vao viéc lap khit trén dudng cong céac két qua cua 8 ndéng do hop
chét khéc nhau.

Két qua:

Wi du IC50 vidu IC50 Vi du IC50 vidu IC50
[nM] [nM] [nM] [nM]

1 1,4 43 0,37 85 6.9 127 0,1
2 3,6 44 0,17 86 19 128 0,096
3 0,46 45 1,2 &7 9 129 0,052
4 1,7 46 0,22 88 3.3 130 0,02
5 0,24 47 2,4 89 0,43 131 0,097

6 0,61 48 0,18 90 0,54 132 0,1
7 0,95 49 0,15 91 0,35 133 0,099
8 0,42 50 2,5 92 0,058 134 0,24

9 0,44 51 20 93 0,32 135 0,2
10 13 52 0,48 94 0,058 136 0,033
11 0,13 53 2,6 95 0,082 137 0,054
12 6,5 54 0,24 96 0,079 138 0,075
13 4.4 55 3.9 97 0,022 139 0,02
14 0,67 56 0,72 98 1.9 140 0,15
15 0,038 57 0,1 99 0,072 141 0,14
16 0,28 58 2,8 100 0,034 142 0,027
17 0,22 59 0,34 101 0,074 143 0,046
18 0,32 60 0,48 102 0,074 144 0,055
19 0,047 61 0,29 103 0,086 145 0,32
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20 0,17 62 0,21 104 0,98 146 1,1
21 0,03 63 0,48 105 0,12 147 0,25
22 0,066 64 0,1 106 0,11 148 0,15
23 0,082 65 0,29 107 0,33 149 0,027
24 0,12 66 0,14 108 0,026 150 23
25 4,4 67 0,05 109 0,093 151 1,8
26 8.8 68 0,11 110 0,28 152 0,6
27 1,7 69 0,58 111 0,1 153 0,56
28 48 70 0,082 112 0,22 154 0,17
29 16 71 0,22 113 31 155 1,2
30 2,7 72 1,1 114 3.9 156 3,5
31 1,8 73 0,33 115 1,2 157 0,26
32 0,44 74 2,0 116 0,83 158 1,7
33 0,3 75 2,7 117 0,19 159 15
34 3,2 76 14 118 0,085 160 3,0
35 1,8 71 3.8 119 0,091 161 0,89
36 6.9 78 0,36 120 4,3 162 4,6
37 0,2 79 0,59 121 0,045 163 2,5
38 2,6 80 3.8 122 0,033 164 7.4
39 0,18 81 7,0 123 0,026 165 14
40 5,2 82 1,0 124 0,056 166 0,38
41 1,2 &3 0,077 125 0,038 167 0,82
42 0,073 &4 0,21 126 0,17 127 0,1

Theo quan diém vé kha nang diéu bién cua ching doi véi hoat tinh cua ghrelin

O-axyl transferaza (GOAT), nhét 13 hoat tinh wc ché, hop chit c6 cong thirc chung I

theo sang ché, bao gbm céc mubi twong g cta ching, 1a thich hop dé didu tri tat ca

cac bénh hodc tinh trang ma co thé bi tac dong hodc dugc trung gian bang su tic ché

ghrelin O-axyl transferaza (GOAT).

Do d6, sang ché dé cap dén hop chét c6 cong thirc chung I lam thude.

Ngoai ra, sang ché boc 10 viéc st dung hop chit co cong thuc chung I hodc

duoc phém theo sang ché @ diéu tri va/hoic phong ngira bénh hodc tinh trang ma
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duoc trung gian bang su tc ché ghrelin O-axyl transferaza (GOAT) © d6i tuong bi

bénh, t6t hon & ngudi.

Theo khia canh khéc, séng ché dé cap dén phuong phép diéu tri bénh hoic tinh
trang dugc trung gian bing su rc ché ghrelin O-axyl transferaza (GOAT) ¢ dong vat
¢6 vu, phuong phap bao gdm buée dung cho dbi tuong bi bénh, tét hon 1a ngudi, can
duoc diéu tri mot luong co tac dung diéu tri cia hop chit hodc dugc phém theo sang

ché.

Bénh va tinh trang dugc trung gian bdi cac chat e ché ghrelin O-axyl
transferaza (GOAT) bao gébm béo phi, bao gbdm, nhung khong gi¢i han boi béo phi &
céc bénh nhan bi héi chimg Prader-Willi (PWS), tang can tr& lai, tiéu duong, nhat la
tidu duong typ 2, khang insulin, chimg héu &n ¢ bénh nhan bi PWS, rdi loan an vo do,

hoi ching #n ban dém va 1& thudc rugu va/hodc thude ngu.

Tét hon, hop chit theo séng ché dugc sir dung dé diéu tri béo phi, ting can trd

lai, tiéu dudng typ 2, khang insulin, va chimg héu an va béo phi ¢ bénh nhan bi PWS.

Tét hon nita, hop chét theo sang ché duoc st dung dé diéu tri béo phi, tdng can

tré lai, tiéu duong typ 2 va khang insulin.

Cu thé, hop chét va dugc pham theo sang ché thich hop dé diéu tri béo phi, bao
gbm, nhung khong giéi han boi béo phi ¢ cdc bénh nhan bi hoi chimg Prader-Willi,

tang can trd lai, tiéu duong, dic biét Ia tiéu duong typ 2, va khang insulin.
Hop chét theo sang ché thich hgp nhat dé diéu tri béo phi.

Sang ché con dé cap dén chit Gtc ché GOAT theo sang ché dé st dung trong

phuong phap diéu trj noi.

Chét tc ché GOAT 1a hitu dung, ngoai tac dung khac, trong viéc lam giam hép
thu thirc an, day nhanh giam thé trong, va trc ché hoidc 1am giam tang can. Két qua, cac
hop chét theo sang ché ¢6 thé duoc sir dung dé diéu tri nhiéu tinh trang, bénh hodc roi
loan & dbi tuong, bao gém, nhung khong gidi han 0, béo phi va cac tinh trang, bénh
hoic réi loan lién quan dén béo phi khéac nhau, nhu tiéu duong (vi dy, tiéu dudng typ

2). S& dugc hiéu rang, chét e ché GOAT do d6 c6 thé dugc dung cho ddi trong bi céac



34821

tinh trang dac trung béi su kiém soat ngon miéng khong dﬁy du hodc nodi cach khac 1a

su cung cap qua mirc, nhu rdi loan dn v do va hoi chirmg Prader-Willi.

Do d6, sang ché d& cap dén chat trc ché GOAT theo sang ché dé sir dung trong
phuong phap diéu tri, trc ché hodc 1am giam ting can, thic day giam thé trong va/hoic
giam thira can qué muc. Viéc diéu tri c¢6 thé dat duoc, vi du, béng cach kiém soat su

ngon miéng, cung cép, hap thu thirc an, hép thu calo va/hodc su tiéu hao nang luong.

Sang ché ciing dé cap dén chit trc ché GOAT theo sang ché dé sir dung trong
phuong phap didu tri béo phi cling nhu cac bénh, r6i loan va tinh trang sttc khoe két
hop, bao gdm, nhung khong gidi han &, béo phi bénh 1y, béo phi trude khi phau thuat,
viém lién quan dén béo phi, bénh tii mat lién quan dén béo phi va ching ngung thd
khi ngt lién quan dén béo phi va cac vAn d& vé& ho hép, thoai héa sun, viém xuong

khop, va cac bién chiing vé ste khoe sinh san ctia béo phi hogc thira can nhu v sinh.

Sang ché ciing dé cap dén chét tc ché GOAT theo sang ché dé st dung trong
phuong phap phong ngira hodc diéu tri bénh Alzheimer, tiéu duong, tiéu dudng typ 1,
tiéu duong typ 2, tién tiéu duong, hdi chimg khang insulin, gidm dung nap glucoza
(IGT), céc tinh trang bénh két hop v6i mic glucoza huyét tang cao, bénh chuyén hoa
bao gdbm hdi chiing chuyén hoa, ting duong huyét, cao huyét ap, r6i loan lipit sinh xo
vita, gan nhiém md (“gan m&”; bao gdm bénh gan m& khong do rugu (NAFLD), bénh
nay ban than n6 bao gbdm viém gan nhi€ém md& khong do ruou (NASH)), suy thén, xo
ctrng dong mach (vi du, vita xo dong mach), bénh ¢ mach mau 16n, bénh & mach mau
nho, bénh tim tiéu duong (bao gdm bénh co tim tidu dudong va suy tim 1a bién ching
tiéu duong), bénh tim mach vanh, bénh dong mach ngoai vi hodc dot quy.

Sang ché ciing dé cap dén chét e ché GOAT theo sang ché dé sir dung trong
phuong phap lam giam thdp mirc LDL trong tudn hoan va/hodc gia ting ti 1¢
HDL/LDL.

Téc dung cua chit tic ché GOAT 1én cic tinh trang nay c6 thé duoc trung gian
toan by hodc mot phﬁn thong qua tac dung lén thé trong, hodc ¢o thé doc lap véi tac

dung nay.
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Sang ché con boc 10 viée st dung chét e ché GOAT theo sang ché trong san
xuét thudc dé didu tri, trc ché hodc 1am giam ting cén, thic day giam thé trong va/hoic
giam thtra can qua muec.

Sang ché ciing boc 16 viéc st dung chit trc ché GOAT theo sang ché trong san
xuét thube dé diéu tri béo phi cling nhu cac bénh, r6i loan va tinh trang strc khoe két
hop, bao gbdm, nhung khong gi6i han &, béo phi bénh ly, béo phi trudc khi phau thuét,
viém lién quan dén béo phi, bénh tui mat lién quan dén béo phi va ching ngung thé
khi ngu lién quan dén béo phi va cac van d& vé ho hép, thoai hoa sun, viém xuong

khép, va cac bién chitng vé strc khoe sinh san ctia béo phi hodc thira cén nhu vo sinh.

Sang ché ciing boc 16 viéc st dung chit rc ché GOAT theo sang ché trong san
xuét thudc dé phong ngira hodc diéu tri bénh Alzheimer, tiéu duong, tiéu duong typ 1,
tidu dudng typ 2, tién tiéu duong, hoi ching khang insulin, gidm dung nap glucoza
(IGT), céc tinh trang bénh két hop v6i muc glucoza huyét ting cao, bénh chuyén hoa
bao gbm hoi ching chuyén héa, ting duong huyét, cao huyét ap, rbi loan lipit sinh xo
vita, gan nhiém m& (“gan md”; bao gém bénh gan md khéng do ruou (NAFLD), chinh
bénh nay bao gdm viém gan nhiém m& khong do rugu (NASH)), suy thén, xo cung
dong mach (vi duy, vira xo dong mach), bénh & mach mau 16n, bénh ¢ mach mau nho,
bénh tim tiéu dudng (bao gdm bénh co tim tidu duong va suy tim 1a bién ching tiu

duong), bénh tim mach vanh, bénh dong mach ngoai vi hodc dot quy.

Sang ché ciing boc 16 viéc st dung chit ttc ché GOAT theo sang ché trong san

xuét thudc dé 1am giam mirc LDL trong tuan hoan va/hogc gia tang ti 16 HDL/LDL.

Sang ché con boc 160 phuong phap diéu tri, e ché hodc 1am giam ting can, thuc
diy giam thé trong va/hodc giam thira can qua muc & d6i twong, bao gdm budc diung

mot luong co6 tac dung diéu tri cta chét Grc ché GOAT theo séng ché cho dbi tuong.

Sang ché ciing dé cap dén phuong phap diéu tri béo phi cling nhu cac bénh, rdi
loan va tinh trang strc khoe két hop, bao gdm, nhung khong gidi han &, béo phi bénh
Iy, béo phi truée khi phau thuat, viém lién quan dén béo phi, bénh tai mat lién quan
dén béo phi va chimg ngung thé khi ngi lién quan dén béo phi va cac van dé vé ho

hap, thoai hoa sun, viém xuong khép, va cic bi€n ching vé suc khoe sinh san cua
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bénh béo phi hodc thira can nhu vo6 sinh & dbi tuong, bao gdm budc ding mot lugng

¢6 tac dung diéu tri cua chit (rc ché GOAT theo sang ché cho dbi tuong.

Sang ché ciing dé cap dén phuong phép phong nglra hodc diéu tri bénh
Alzheimer, tiéu duong, tiéu duong typ 1, tiéu dudng typ 2, tién tiéu dudng, hoi chimng
khéang insulin, gidm dung nap glucoza (IGT), cic tinh trang bénh két hop v6i muc
glucoza huyét tang cao, bénh chuyén hoa bao gbdm hoi chimg chuyén hoa, ting duong
huyét, cao huyét ap, rdi loan lipit sinh xo vita, gan nhiém md (“gan md”; bao gdm
bénh gan m& khong do ruou (NAFLD), chinh bénh nay bao gdm viém gan nhiém m&
khong do rugu (NASH)), suy thén, xo cung dong mach (vi du, vita xo dong mach),
bénh & mach mau 16n, bénh & mach mau nhé, bénh tim tiéu duong (bao gém bénh co
tim tiéu duong va suy tim la bién ching tiéu duong), bénh tim mach vanh, bénh dong
mach ngoai vi hodc dot quy & dbi tuong, bao gém budc dung mot lugng c6 tac dung

didu tri cua chét trc ché GOAT theo sang ché cho dbi tuong.

Sang ché con boc 16 phuong phap lam giam mirc LDL trong tudn hoan va/hoic
gia tang ti 1¢ HDL/LDL ¢ d6i trong, bao gdbm bude ding mot lugng c6 tic dung diéu

tri cua chit (rc ché GOAT theo séng ché cho dbi tuong.

Sang ché con boc 10 viéc sir dung chat rc ché GOAT nhu dugc mo ta & trén
trong phuong phép giam thé trong thim my (tic 14, khong mang tinh diéu tri). S& duoc
hiéu r%mg, cac tham chiéu t6i viée st dung tri liéu cua chét rc ché GOAT va phuong
phap bao gébm budc ding chét e ché GOAT tuong duong c6 thé dugc hiéu 1a bao
gbm viéc str dung va dung cac ché phdm nhu vay.

Céc khia canh va phuong an khac theo sang ché s& trd nén ro rang thong qua
phan boc 16 dudi day.

Khoang liéu lugng ctia hop chét c¢6 cong thire chung 1 ¢6 thé ap dung mdi ngay
thong thuong nam trong khoang tir 0,001 dén 10 mg cho mdi kg thé trong, vi dy, tr
0,01 d&n 8 mg cho mdi kg thé trong ctia bénh nhan. Mdi mot don vi lidu luong thong
thuong ¢6 thé chra tir 0,1 dén 1000 mg, vi dy, tir 0,5 d&én 500 mg.

Luong hitu hiéu didu tri thyc t& hay lidu diéu tri tit nhién s& tiy thudc vao cac

yéu t6 ma ngudi co hicu bi€t trung binh vé linh vuec nay da bict nhu do tudi va thé
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trong ciia bénh nhan, duong dung va mic d6 nghiém trong cua bénh. Trong truong
hop bét ky, hop chét hodc ché phim s& dugc dung & cac lidu luong va theo cach cho
phép mdt luong co6 tac dung diéu tri can dugc phin phéi dua trén tinh trang duy nhét

cua bénh nhan.

Hop chit, ché phim, bao gdm t6 hop bt ky v6i mot hodc nhiéu tac nhén trj liéu
bd sung, theo sang ché c6 thé dugc dung theo duong ubng, dudong qua da, dudong x0ng,
duong ngoai tiéu hoa hodc duong ngdm dudi ludi. Trong s6 cac phuong phép dung c6

thé, phuong phap dung theo dudng udng hodc dudng tinh mach 1a dugc wu tién.
Duwoe phlem

Céc ché pham thich hop dé ding hop chét c6 cong thire I, thy ¥ két hop voi mot
hodc nhidu tic nhén tri liéu khdc, s& tré nén hién nhién déi v6i ngudi c6 hiéu biét trung
binh trong linh vuc va bao gém, vi du, vién nén, vién tron, vién nang, dang dan dat,
vién ngdm, vién ngam det, dung dich, xi-rd, con ngot, dang ti nho, dang c6 thé tiém
duoc, dang x6ng hit va dang bot, v.v. Cac ché phém uéng, nhét 1a dang ran, vi du nhu
vién nén hodc vién nang la dugc vu tién. Ham luong cua (cac) hop chét c6 hoat tinh
duoc ly tdt hon nam trong khoang tu 0,1 dén 90% khdi lugong, vi du, tur 1 dén 70%

khoi lugng so vai toan bd ché pham.

Vién nén thich hop co thé thu duoc, vi du, béng cach tron mot hoac nhiéu hop
chét c6 cong thire I voi cac ta dugc da biét, vi du, chit pha lodng, chat mang, chét gay
ra, chét phu gia, chét hoat dién, chit két dinh va/hoic chét 1am tron tro. Cac vién nén
ciing ¢6 thé gdbm nhiéu 16p. Céc té duogc, chét mang va/hodc chit pha loang cu thé ma
thich hop cho cac ché phim mong mudn 12 quen thude dbi voi chuyén gia trong linh
vuc trén co s& kién thirc chuyén mén cua ho. Cac chét vu tién 14 cac chat ma thich hop
trong ché pham phéi ché cu thé va phuwong phap ding mong mubn. Ché pham hoic
ché phdm phéi ché theo sang ché ¢6 thé duoc didu ché sir dung cac phuwong phap da
biét quen thudc véi chuyén gia trong linh vue, vi du nhu, bang cach tron hodc két hop
it nhat mot hop chét c6 cong thic I theo sang ché, hodc mudi duge dung cta hop chat

nhu vay, va mot hoac nhiéu ta dugc, chét mang va’/hodc chét pha loang.
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Diéu tri phéi hop

Hop chét theo sang ché c6 thé duge dﬁng nhu mét phan cua liéu phép diéu tri
két hop cung véi hoat chét khac dé diéu tri bénh hoic r6i loan dang quan tam, vi du,
chéit chéng tiéu duong, chat chéng béo phi, chat dé didu tri hoi chimg chuyén héa, chét
chéng rdi loan lipit huyét, chit chong ting huyét ap, chat trc ché bom proton, hozc chét
chéng viém. Trong nhitng truomg hop nhu vay, hai hoat chét c6 thé duoc dua vao cing
nhau hoic riéng biét, vi du, lam céac thanh phén ciu thanh trong cung dugc pham hoic

ché phim phdi ché hodc ¢ dang phéi ché riéng biét.

Do @6, hop chét theo sang ché c6 thé c6 mot s6 thuan lgi néu dugc dung két hop
v6i chét chéng tiéu duong thudc typ da biét, bao gdm, nhung khong giéi han 0,
metformin, sulfonylurea, glinide, chét ttc ché DPP-1V, glitazone, chit chu van thu thé
GLP-1 (bao gdbm GLP-1 hodc chat twong tw GLP-1, exendin-4 hodc chét twong tur
exendin-4, chit chi van thu thé GLP-1 bit ky khic bao gdm liraglutide
(Saxenda™, Victoza™), Dulaglutide hodc Albiglutide hoac chdt chu van kép
glucagon-GLP-1, vi du, nhu dugc md ta trong cac tai liéu WO02008/101017,
W02008/152403, W02010/070252, W02010/070253, W02010/070255,
W02010/070251, W02011/006497, W02011/160630, WO02011/160633,
WO02013/092703, WO2014/041195), chat e ché SGLT2 (tirc 13, chit &c ché van
chuyén natri-glucoza, vi du, gliflozin nhu empagliflozin, canagliflozin, dapagliflozin
hoic ipragliflozin), chit chi vin GPR40 (chat chu vin FFARI/FFAL, vi du,
fasiglifam), hodc insulin hoac chét twong tu insulin. Vi du vé céc chat tuong tu insulin
thich hop bao gém, nhung khong bi gi6i han ¢, Lantus™, Novorapid™, Humalog™,
Novomix™, Actraphane™ HM, Levemir™ Degludec™ va Apidra™. Cac chét chéng
tidu duong thich hop khic vé mit nay bao gdm cac chat chu van thu thé GLP-1, nhu
exenatide (Byetta™ va Bydureon™ exendin-4) va Byetta LAR™, lixisenatide
(Lyxumia™) va liraglutide (Victoza™).

Ngoai ra, hgp chit theo sang ché co thé duoc st dung két hop véi chét chéng
béo phi thudc typ da biét, bao gdbm, nhung khong gi6i han O, peptit YY hodc chat
tuong tu peptit nay, peptit thin kinh Y (NPY) hodc chét twong tu cua no, chat dbi
khang thu thé cannabinoid 1, chét e ché lipaza, Human prolslet Peptide (HIP), chat
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chit van thu thé melanocortin 4, cht chi van thu thé GLP-1 (bao gdm GLP-1 hodc
chét tuong tu GLP-1, exendin-4 hodc chét twong tu exendin-4, chat chu van thu thé
GLP-1 bat ky khac bao gbm liraglutide (Saxenda™,Victoza™), Dulaglutide hodc
Albiglutide hodc chit chi van kép glucagon-GLP-1, vi du, nhu duge md ta trong tai
licu WO02008/101017, WO02008/152403, W02010/070252, W02010/070253,
W02010/070255, W02010/070251, W02011/006497, W02011/160630,
W02011/160633, W02013/092703, WO02014/041195), Orlistat™, Sibutramine™,
phentermine, chat dbi khang thu thé hormon 1 tdp trung melanin, CCK, amylin,

pramlintide va leptin, cling nhu cac chét twong tur ctia ching.

Hop chat theo séng ché con c6 thé duge st dung két hop véi chit chéng cao
huyét 4p thudc typ da biét, bao gdm, nhung khong gidi han &, chét e ché enzym
chuyén héa angiotensin, chét phong bé thu thé angiotensin II, chét loi niéu, chét chen

beta va chét chen kénh canxi.

Ngoai ra, hgp chét theo sang ché co thé duge st dung két hop vai chét chéng rbi
loan lipit huyét thudc typ da biét, bao gdm, nhung khong gi6i han 6, chét e ché statin,
fibrate, niacin, PSCK9 (Proprotein convertase subtilisin/kexin type 9), va chét e ché

hép thu cholesterol.

Hop chét theo séng ché ciing c6 thé dugc sir dung két hop voi chét rc ché bom
proton (tuc la, dugc phém ¢0 hoat tinh dugc ly lam chét e ché HY/K*-ATPaza) thudc
typ da biét, bao gbm, nhung khong gi¢i han 6, thudc thudc loai din xuit benzimidazol
hodac thudc loai din xuét imidazopyridin, nhu Omeprazole™, Lansoprazole™,
Dexlansoprazole™, Esomeprazole™, Pantoprazole™, Rabeprazole™, Zolpidem™,

Alpidem™, Saripidem™ hodc Necopidem™.

Ngoai ra, ddi véi viéc diéu tri chdng viém, hop chit theo sang ché c6 thé co loi
néu dugc ding két hop véi chét chéng viém thudc typ da biét, bao gdbm, nhung khong
gidi han 6:

cac steroid va corticosteroid, nhu beclomethasone, metylprednisolone,

betamethasone, prednisone, dexamethasone, va hydrocortisone;
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cac chét chéng viém khong steroid (NSAIDs), nhu céac dan xuét axit propionic
(vi dy, alminoprofen, benoxaprofen, axit bucloxic, carprofen, fenbufen, fenoprofen,
fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen,
oxaprozin, pirprofen, pranoprofen, suprofen, axit tiaprofenic va tioxaprofen); cac dan
xudt axit axetic (vi du, indomethacin, acemetacin, alclofenac, clidanac, diclofenac,
fenclofenac, axit fenclozic, fentiazac, furofenac, ibufenac, isoxepac, oxpinac, sulindac,
tiopinac, tolmetin, zidometacin va zomepirac); cac dAn xut axit fenamic (vi du, axit
flufenamic, axit meclofenamic, axit mefenamic, axit niflumic va axit tolfenamic); cac
dan tiép axit biphenylcarboxylic (vi du, diflunisal va flufenisal); cac oxicam (vi du,
isoxicam, piroxicam, sudoxicam va tenoxicam); cac salixylat (vi du, axit
axetylsalixylic va sulfasalazine); va cac pyrazolone (vi du, apazone, bezpiperylon,

feprazone, mofebutazone, oxyphenbutazone va phenylbutazone);

cac chat tc ché COX II, nhu rofecoxib va celecoxib; cac ché pham cua

interferon beta (vi du, interferon beta-1a hodc interferon beta-1b);

va cac hop chat xac dinh khéac, nhu axit 5-aminosalixylic va tién dugc chat va

muoi dugc dung cia ching.

Metformin ciing d3 dugc ching minh 12 c6 cac déc tinh chéng viém (vi du, xem
trong tai liéu cua Haffner et al., Diabetes 54: 1566-1572 (2005)) va do do, cling ¢o thé
hiru dung két hop véi cac hop chét theo sang ché.

Liéu luong cta cac thanh phéan t6 hop néu trén thong thuong bang 1/5 liéu thip

nhét thuong dwoc khuyén cao dén 1/1 liéu thuong duoc khuyén céo.

Tét hon, hop chét theo séng ché va/hodc duge phdm chira hop chét theo sang
ché tury y két hop v6i mot hoic nhidu tac nhan trj liéu bd sung dugc dung két hop véi

luyén tap va/hodc ché do an kiéng.

Do do, theo khia canh khéc, sang ché boc 16 viée str dung hop chét theo sang
ché két hop véi mot hoic nhiéu tac nhan tri liéu bd sung duoc md ta & trén va dudi day
dé diéu tri bénh hodc tinh trang ma c6 thé bi tac dong hoac dugc trung gian béng su ¢
ché ghrelin O-axyl transferaza (GOAT), cu thé 14 bénh hodc tinh trang nhu dugc mo ta

0 trén va dudi day.
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Theo khia canh khac, sang ché boc 16 phuong phap diéu tri bénh hodc tinh trang
dwoc trung gian bang su wc ché ghrelin O-axyl transferaza (GOAT) & d6i trong mic
bénh, phwong phép bao gb6m buéc ding cho d6i twong méc bénh, tot hon 1a ngudi, can
duoc diéu tri, mot lugng cé tac dung diéu tri cua hop chét theo sang ché Kkét hop v6i
mot lugng co tac dung diéu tri cia mot hodc nhiéu tac nhén tri liéu bd sung dugc mo ta
O trén va dudi day.

Viée st dung hop chit theo séng ché két hop voi chét tri lidu bd sung co thé
dién ra ddng thoi hoic tai cac thoi diém xen ké.

Hop chét theo sang ché va mot hodc nhiéu tac nhan tri liéu bd sung ca hai déu
6 thé c6 mit cung nhau trong mot ché phém phéi ché, vi dy, vién nén hodc vién nang,
hodc riéng biét trong hai ché pham phéi ché giéng nhau hodc khac nhau, vi dy, ¢ dang
dwoc goi 1a bo kit nhidu phan.

Do d6, theo khia canh khac, sang ché dé cap dén dugc pham chita hop chét theo
sang ché va mot hoic nhidu tac nhan tri liéu bd sung md ta & trén va sau day, tuy y
cling v6i mot hoic nhiéu chit mang va/hodc chét pha loang tro.

Céc dAu hiéu va loi ich khac cta sang ché s& tré nén 16 rang tr céc vi du chi tiét
hon nita dudi ddy, cac vi du nay minh hoa, theo céc vi du, cac nguyén ly cua sang ché.
Vi du thwe hién sang ché

Céc vi du sau ding dé 1am rd thém sang ché chir khong nhim gidi han sang ché.

Céc hop chit mé ta dudi ddy da dugc mo ta dic trung thong qua khéi lugng dic
trung cda chung sau khi ion hoa trong khéi phd ké va/hodc thoi gian luu cia ching
trén HPLC phan tich.

Cac phuong phap HPLC:

Phuong phap 1:
Cot: Waters XBridge C18, 3 x 30 mm, 2,5 um
Phat hién: Agilent 1200 v6i bo do DA- va MS-

Dung moi rira giai A: Nude (0,1 % NH3); Dung moi rira gidi B: Axetonitril
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Gradient: Thoi gian % Dung moi Dong Nhiét do [°C]
(phut) rira giai B [mL/phut]
0,00 3 2,2 60
0,20 3 2,2 60
1,20 100 2,2 60
1,25 100 3,0 60
1,40 100 3,0 60

Phuong phap 2:  Cot: Waters SunFire, 3 x 30 mm, 2,5 pm
Phat hién: Agilent 1200 v6i bo do DA- va MS-

Dung moi rira gidi A: Nude (0,1% axit trifloaxetic); Dung moéi rira giai B:

Axetonitril
Gradient: Thoi gian % Dung moi Dong Nhiét d6 [°C]
(phut) rira giai B [mL/phut]
0,00 3 2,2 60
0,20 3 2,2 60
1,20 100 2,2 60
1,25 100 3,0 60
1,40 | 100 3,0 60

Phuong phap 3:  Cot: Waters SunFire C18, 3 x 30 mm, 2,5 um
Phat hién: Agilent 1200 v6i bd do DA- va MS-

Dung mébi rira gidi A: Nudc (0,1% axit formic); dung moi rira giai B: Axetonitril

Gradient: Thoi gian % Dung moi Dong Nhiét do [°C]
(phut) rua giai B [mL/phut]
0,00 3 2,2 60
0,20 3 2,2 60
1,20 100 2,2 60
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1,25 100 3,0 60
1,40 100 3,0 60

Phuong phap 4:  Cot: Waters XBridge C18, 3 x 30 mm, 2,5 pm
Phat hién: Agilent 1200 v6i b do DA- va MS-

Dung mdi rira giai A: Nude (0,1% axit formic); dung mdi rira giai B: Axetonitril

Gradient: Thoi gian % Dung moi Dong Nhiét do [°C]
(phut) rira giai B [mL/phut]
0,00 3 2,2 60
0,20 3 2,2 60
1,20 100 2,2 60
1,25 100 3,0 60
1,40 100 3.0 60

Phuong phap 5:  Cot: Waters XBridge C18, 3 x 30 mm, 2,5 pm

Phat hién: Agilent 1100 vé1 bo léy mau ty dong DAD, CTC va bd do Waters
MS-

Dung méi rira gii A: Water (0,1 % NH4OH); Dung mdi rira giai B: Axetonitril

Gradient: Thoi gian % Dung moi Dong Nhiét do [°C]
(phut) rira gidi B [mL/phut]
0,00 2 2,0 60
1,20 100 2,0 60
1,40 100 2,0 60

Phuong phap 10:  Cot: Waters XBridge C18, 3,0 x 30 mm, 2,5 pm
Phat hién: Waters Acquity v61 3100 MS

Dung méi rira gidi A: Nudce (0,1 % NH4OH); Dung moi rira giai B: Axetonitril
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Gradient: Thoi gian % Dung mo1 Dong Nhié¢t do [°C]
(phut) rira gidi B [mL/pht]
0,00 5 1,5 60
1,30 99,0 1,5 60
1,50 99,0 1,5 60

Phuong phap 12:  XBridge C18 3,0x30mm, 2,5um
Phat hién: Agilent 1200 véi bo do DA- va MS-

Dung moi rira giai A: Nude (0,1 % TFA); Dung moi rira giai B: Axetonitril

Thoi gian % Dung moi Dong Nhiét do [°C]
Gradient: (phut) rira gidi B [mL/phut]
0,00 3 2,2 60
0,20 3 2,2 60
1,20 0 2,2 60
1,25 0 2,2 60
1,40 0 2,2 60

Phuong phap 13:  Sunfire C18_3,0 x 30 mm, 2,5um
Phat hién: Waters Acquity, QDa Detector

Dung méi rira gidi A: Nude (0,1 % TFA); Dung moi rira giai B: axetonitril

(0,08% TFA)
Gradient: Thoi gian % Dung moi Dong Nhiét do [°C]
(phut) ria gidi B [mL/phut]
0,00 5 1,5 40
1,30 100 1,5 40
1,50 100 1,5 40
1,60 5 1,5 40
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Diéu ché cac hop chat khoi dau:
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A Etyl este ctia axit 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-carboxylic

NH, O

/N\ 2 O/\

N\ = —

N7 >N

4-Amino-1,2,5-oxadiazol-3-carbonitril (diéu ché theo tai liéu Chemistry of
Heterocyclic Compounds (New York, NY, United States), 1994 , vol. 30, # 5 p. 608 —
611) (1,00 g, 9,08 mmol) va etyl axetoaxetat (1,15 mL, 9,08 mmol) dugc hoa tan trong
10 mL toluen. Thiéc (IV)clorua (2,13 mL, 18,2 mmol) dugc bd sung va hdn hop duge
khudy & nhiét do hdi luu trong 30 phit. C6 dic hén hop trong didu kién dp suét giam
va phan con lai dugc pha loang bang NaHCOs (dung dich nude nira béo hoa) va pha
nudc duogc chiét béng diclometan. Cac 16p hitu co két hop dugce séy kho va co dac

trong didu kién ap suat giam.
Hiéu suét: 2,47 g (98% theo ly thuyét)
Phd khéi (ESIY): m/z = 223 [M+H]"
HPLC (Phuong phéap 1): Thoi gian luu = 0,85 phat.

B 7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetanol

NH, OH
Nt ™

\ = —

N
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Phan ung dugc thuc hién trong mdi trudng argon. Hon hop cua etyl este axit 7-
amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-carboxylic A (1,00 g, 3,60 mmol)
trong 10 mL toluen va 5 mL tetrahydrofuran duoc lam lanh xubng -78°C. Natri bis(2-
metoxy etoxy)nhom hydrua (65% trong toluen; 1,13 mL, 3,78 mmol) dugc bd sung.
Hoén hop duge 1am 4m 1én nhiét do trong phong. Sau khi khudy qua dém & nhiét do
trong phong, natri bis(2-metoxy etoxy)nhom hydrua khac (65% trong toluen, 1,13 mL,
3,78 mmol) dugc bd sung. Sau khi khudy trong 1,5 gi® nita, hon hop dugc pha lodng
bing natri-kalitartrat (dung dich nu6c bdo hoa) va dwoc chiét hai lan bing
tetrahydrofuran/etyl axetat. Cac 16p hiru co két hop duoc sdy kho va co dic trong diéu
kién 4p suét giam. Tinh ché phan con lai bing phuong phap RP-HPLC (chét cai bién:

axit trifloaxetic).
Hiéu sudt: 530 mg (81% theo 1y thuyét)
Phd khéi (ESIY): m/z = 181 [M+H]*
HPLC (Phuong phap 3): Thoi gian luu = 0,24 phut.
C 6-clometyl-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

HCl
NH,

/N\ A Cl
O\ — ~
N N

7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetanol B (30,0 mg, 0,17
mmol) duoc két hop trong 0,2 mL N,N-dimetylformamit. Thionylclorua (24 pL, 0,33
mmol) dugc bd sung tir tir ting giot. Hon hop dugc khudy trong 20 phut & nhiét do
trong phong va sau d6 dugc co ddc trong diéu kién ap suit giam.

Hiéu suét: 33,0 mg (100% theo 1y thuyét)

Ph6 khéi (ESTY): m/z = 195 [M+H]", twong tng voi chét twong tu metylether khi

bd sung metanol trong phéan tich HPLC

HPLC (Phuong phap 2): Thoi gian luu = 0,28 phut.
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D 6-(bromometyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-amin hydrobromua

HBr
NH,

/N\ X Br
O\ o
N™ N

Hoa tan 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetanol B (541
mg, 3,00 mmol) trong 30 mL diclometan. Phospho tribromua (0,10 mL, 1,05 mmol)
duge bd sung timg giot va hdn hgp dugce khudy & nhiét do trong phong trong 4 ngay.
Chét rén dugc loc va rira béng diclometan.

Hiéu sut: 850 mg (88% theo ly thuyét)

E 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl axetat
NH, o}
N ™S OJ\
\N/ —

N

7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetanol B (25,0 g, 139
mmol) duoc tao huyén phii trong 160 mL axit axetic dac va hdn hop duoc khudy &
nhiét dd 100°C trong 1,5 gio. Tert-butyl-metyl-ete duoc bd sung & nhiét do trong
phong va hdn hop dugc khudy trong 1 gio. Chét rén duoc loc va rira bang tert-butyl-
metyl-ete. Siy kho chit rin & nhiét do 50°C trong méi truong chan khong.

Hiéu suét: 23 g (75% theo 1y thuyét)

Phé khéi (ESIY): m/z = 223 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 0,68 phut.

F Axit 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-carboxylic

NH, O
N “0oH
o |
N™ >N

Etyl este axit 7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-carboxylic A
(5,00 g, 22,5 mmol) dugc hoa tan trong 45 mL tetrahydrofuran va natri hydroxit (dung
dich nuée 1 M) (34 mL, 34 mmol) dugc bd sung. Hon hop duge khudy trong 18 gio &
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nhiét do trong phong. Axit clohydric (dung dich nudc 4 M) (8,4 ml, 34 mmol) dugc bd
sung tir tir va ¢ dic hon hop trong diéu kién ap suat giam dé tao ra phan cin ran. Chat

ran nay duoc loc, rira bang nude, va lam kho trong diéu kién 4p suét giam.
Hiéu sudt: 3,40 g (78% theo 1y thuyét)
Phd khéi (ESIY): m/z = 195 [M+H]"
HPLC (Phwong phap 12): Thoi gian luu = 0,20 phut.

G 6-lodo-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

Axit 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-carboxylic F (3,40 g,
17,5 mmol) dugc hoa tan trong 40 ml N,N-dimetylformamit, natri bicacbonat (1,77 g,
21,0 mmol) va N-iodosuxinimit (4,73 g, 21,0 mmol) sau d6 lan luogt duoc ) sung.
Hoén hop duoc khudy trong 18 gi& & nhiét do trong phong va sau d6 dugc co déc trong
diu kién 4p suét giam. Phén con lai duogc pha lodng bang nudc va khudy trong 10
phut. Hon hop dugc loc dé tap hop chét rén, chét ran nay dugc rira bang nude va lam

kho trong diéu kién ap suat giam.
Hiéu suét: 4,65 g (96% theo 1y thuyét)
Phd khéi (ESTY): m/z =277 [M+H]"
HPLC (Phuong phap 12): Thoi gian luu = 0,67 pht.

2.1  2-Iodo-5-triflometyl-isonicotonitril

Cl N | N
| — ]
= F = F
Fr

F
(/. Il
2.1
2-clo-5-triflometyl-isonicotonitril (3,30 g, 16,0 mmol) dugc hoa tan trong 20 ml
diclometan va lam lanh xuéng 0°C. Axit hydriodic (57% trong nuéc, 1,58 mL, 12,0
mmol) dugc bd sung va hdn hop dugce khudy trong 48 gid. Hon hop duoc ria bang

dung dich nudc kali cacbonat nira bao hoa va dung dich natri thiosulfat va sau do,
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duoc ria béng dung dich nuéc natri clorua dic. Lop hitu co duge lam kho, ¢d dic
trong diéu kién 4p suit giam va tinh ché bang phuong phap RP-HPLC.

Hiéu suét: 2,82 g (28% theo 1y thuyét)

Phd khéi (ESIY): m/z = 299 [M+H]*

HPLC (Phuong phap 3): Thoi gian Iuvu = 1,01 phut.

4.1 6-lodo-nicotinonitril

Bra Ny, NN
sESh ol
\()\\\N = \\N
2-Bromo-5-xyanopyridin (mua tir Apollo-Inter) (7,50 g, 41,0 mmol) dugc hoa
tan trong 75 mL dioxan. Déng(I)iodua (1,56 g, 8,20 mmol) va natri iodua (15,4 g, 103
mmol) dugc bd sung va hdén hop duoc khudy trong 10 phat. NN'-
Dimetyletylendiamin (1,75 mL, 16,4 mmol) dugc bd sung va hdén hop duge khudy &
nhiét dd 130°C trong 18 gid. Hon hop duoc chiét bang dung dich nira bdo hoa cua
natri bicacbonat. Pha nudc duoc chiét bang etyl axetat. Pha hiru co dugc lam kho va co
dac trong diéu kién ap sudt giam. Tinh ché phén con lai bang phuong phap sic ky
silicagel (dung mdi rira giai: xyclohexan/etyl axetat 110/0 ->70/30).
Hiéu suét: 6,60 g (70% theo 1y thuyét)
Phé khéi (EST): m/z = 231 [M+H]*
HPLC (Phuong phap 3): Thoi gian luu = 0,62 phut.
6.1  2-Todo-5-triflometyl-pyridin
Br

N
-
| F_—
N F
F F

Tuong ty nhu vi du 4.1 thu dugc béng cach khai dau tir 2-bromo-5-triflometyl-
pyridin (mua tir Aldrich).

Hiéu sut: 93% so vai ly thuyét

Phé khéi (ESI): m/z = 274 [M+H]*
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HPLC (Phuong phéap 3): Thoi gian luvu = 1,03 phut.

9.1 5-Diflometyl-2-iodo-pyridin
Br: /N P
N | F N | F

F F

Tuwong ty nhu vi du 4.1 thu duoc br?mg cach khéi dau tir 2-bromo-5-diflometyl-

pyridin (mua tir Manchester).
Hiéu suat: 97% so voi Iy thuyét
Phd khéi (EST): m/z = 256 [M+H]"
HPLC (Phuong phap 3): Thoi gian luu = 0,91 phat.

10.2 Metyl este cua axit (6-iodo-pyridin-3-yl)-axetic

Cl N | N | N
= OH Z OH = o~
10.1 10.2

DPuoc didu ché nhu mo ta trong tai lisu WO2008/71646 trang 91

11.1 5-(1,1-Diflo-etyl)-2-iodo-pyridin

Br N

= =
| — |

N
F F F F

Tuong tu nhu vi du 4.1, thu dugc br?mg cach khoi dau tir 2-bromo-5-(1,1-diflo-
etyl)-pyridin (mua tir Manchester).

Hiéu suat: 95% so vai 1y thuyét

Phd khéi (ESI): m/z = 270 [M+H]*

HPLC (Phuong phéap 3): Thoi gian luu = 1,00 pht.
12.1 5-flo-2-iodo-pyridin

Br N | N
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Tuong ty nhu vi du 4.1 thu dugc bang cach khéi dau tir 2-bromo-5-flo-pyridin
(mua tir Aldrich).

Hiéu suét: 83% so voi ly thuyét
HPLC (Phuong phap 3): Thoi gian luu = 0,86 phut.

13.1 2-flo-6-iodo-pyridin

Br N F | N F

Tuwong tu nhu vi du 4.1 thu dugce bang cach khéi dau tir 2-bromo-6-flo-pyridin
(mua ttr ABCR).

Hiéu suét: 85% so véi ly thuyét
HPLC (Phuong phap 3): Thoi gian luu = 0,90 phut.

14.2 5-Diflometoxy-2-iodo-pyridin
Br N Br N | N
. — UL — AL
N-"oH N O)\F N0
14.1

14.1 2-Bromo-5-diflometoxy-pyridin

6-Bromo-pyridin-3-ol (mua tt ABCR) (0,50 g, 2,87 mmol), natri clo-diflo-
axetat (0,88g, 5,75 mmol) va kali cacbonat (0,50 g, 3,59 mmol) dugc hoa tan trong 5
ml N,N-Dimetylformamit va khudy & nhiét do 80°C trong 18 gio. B6 sung nuéc va
hdn hop duge chiét bang dietyl ete hai lan. Pha hitu co duoc lam kho va c6 dac trong
diéu kién 4p suit giam. Tinh ché hdn hop bang phuwong phap sic ky silicagel (dung

mdi rira giai: xyclohexan/etyl axetat 5% -> 15%).
Hiéu sudt: 0,23 g (35% theo 1y thuyét)
Phd khéi (ESI): m/z = 224, 226 [M+H]"
HPLC (Phuong phap 3): Thoi gian luu = 0,93 pht.

14.2 5-Diflometoxy-2-iodo-pyridin
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Tuong tuy nhu vi du 4.1 thu dwgc bang cich khéi dau tir 2-bromo-5-

diflometoxy-pyridin 14.1.

15.2

15.1

Hiéu suét: 99% so véi Iy thuyét
Phd khéi (EST): m/z = 272 [M+H]"
HPLC (Phuong phap 2): Thoi gian luu = 0,99 phut.

2-Bromo-3-diflometoxy-6-iodo-pyridin
N.__Br I _Ny__Br I~ _Ny__Br
o —0, L
Z oH ZoH N0 F
15.1 15.2
2-Bromo-6-iodo-pyridin-3-ol

2-Bromo-pyridin-3-ol (mua tir Aldrich) (1,00 g, 5,75 mmol) dugc hoa tan trong

13 mL nudc, kali cacbonat (1,51 g, 10,9 mmol) dugc bd sung va hdn hgp duge khudy

cho t6i khi n6 tr& nén ddng nhat. Tot ran (1,58 g, 6,21 mmol) dugc bb sung va hon hop

duoc khudy & nhiét do 100°C trong 18 gio. Lam lanh hdn hop xudng nhiét do trong

phong, axit hoa bang axit clohydric (dung dich nudce IN) va chiét bang etyl axetat. C4c

phan hitu co duge lam kho bang natri sulfat va cd dac.

Hiéu suat: 82% so voi ly thuyét
Phd khéi (ESI): m/z =299, 301 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 0,85 phut.

15.2 2-Bromo-3-diflometoxy-6-iodo-pyridin

Tuwong ty nhu hogp chét trung gian 14.1 thu dugc bang cach khai dau tir 2-

bromo-6-iodo-pyridin-3-ol 15.1 va natri clo-diflo-axetat. Xesi cacbonat dugc st dung

thay cho kali cacbonat.

Hiéu sut: 98% so vai ly thuyét
Phé khéi (ESI): m/z = 349, 351 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 1,04 pht.
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16.1 2-lodo-6-metylsulfanyl-pyridin

Br N\ S | N\ S
J U

Tuong ty nhu vi du 4.1, thu dugc béng cach khéi dau tir 2-bromo-6-
(metylthio)pyridin (mua tir Activate). Khudy hdn hgp phan (mg & nhiét do 110°C trong
20 gio. Sau do6, amoniac (dung dich 32% trong nudc, 40 mL) dugc bd sung va phan
ung dugc rét vao trong nudc va chiét bang diclometan, 1am kho bang natri sulfat va co
dic trong diéu kién ap suit giam.

Hiéu sut: 92% so vai ly thuyét

HPLC (Phuong phap 3): Thoi gian Iuu = 1,08 phut.

19.2 3-Bromo-2-clo-6-iodo-pyridin
HN__Ny_Cl HN__Ny_C! I Ny
Y — " X
U Z Br = Br
191 19.2

19.1 5-Bromo-6-clo-pyridin-2-ylamin

6-clo-pyridin-2-ylamin (mua tir Aldrich) (1,50 g, 11,7 mmol) dugc hoa tan trong
15 ml N,N-Dimetylformamit va lam lanh xubng nhiét do 5°C. B6 sung 1-bromo-
pyrolidin-2,5-dion (2,28 g, 12,8 mmol) va hdn hop duge lam 4m tir tir 1én nhiét do
trong phong. Hon hop dugc rét vao trong nudc da va phan két tua duge tap hop bang
cach loc va 1am khé trong moi trudng chan khong.

Hiéu suét: 91% so v6i Iy thuyét

Phd khéi (ESI): m/z =207, 209 [M+H]*

HPLC (Phuong phap 4): Thoi gian luu = 0,87 phut.
19.2 3-Bromo-2-clo-6-iodo-pyridin

5-Bromo-6-clo-pyridin-2-ylamin 19.1 (2,00 g, 9,64 mmol) dugc hoa tan trong
20 mL tetrahydrofuran, déng(I)iodua (2,75 g, 14,5 mmol) dugc bd sung va
diiodometan (6,2 ml, 77,1 mmol) va tert-butyl nitrit ( 4,59 ml, 38,6 mmol) dugc bd

sung. Hon hop duoc khudy trong diéu kién hoi luu trong 1 gio, va sau do, lam lanh
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hdn hop xubng nhiét d trong phong va cd dac. Phén con lai dugc hoa tan trong etyl
axetat va chiét bang dung dich nuéc natri thiosulfat 10% va dung dich nu6c bdo hoa
natri bicacbonat. Rura pha hiru co bang nudc mubi, 1lam khd va co ddc trong diéu kién
ap suat giam. Tinh ché hdn hop bing phwong phép sédc ky silicagel (dung méi rira giai:
xyclohexan/etyl axetat 0% -> 5%).

Hiéu suét: 1,80 g (58% theo 1y thuyét)
Phd khéi (EST): m/z = 318 [M+H]"
HPLC (Phuong phap 4): Thoi gian luu = 1,00 phuat.

20.1 4-clo-2-iodo-5-triflometyl-pyridin

Cl_ _N I _N
’ -
Il F — Il F
X F x F
cl F c F

2.4-diclo-5-triflometyl-pyridin (mua tir Manchester) (1,00 g, 4,63 mmol) dugc
hoa tan trong 6,0 mL axetonitril. Natri iodua (694 mg, 4,63 mmol) va axetyl clorua
(329 uL, 4,63 mmol) dugc bd sung va hdn hop duge khudy & nhiét d6 trong phong
trong 3,5 gid. Hon hop duge pha loang bang etyl axetat, rira bang dung dich ntra bao
hoa cua natri bicacbonat va natri thiosulfat, 1am kho va c6 dac trong diéu kién ap suat
giam. Tinh ché phan con lai bang phuong phap RP-HPLC diéu ché (chit cai bién: axit
trifloaxetic).

Hiéu suét: 220 mg (15% theo ly thuyét)

HPLC (Phuong phap 4): Thoi gian Iuu = 1,02 phat.
21.2 2,3-Dibromo-6-iodo-pyridin

H,N N Br HN Ny Br I Ny Br
A O —
= gy 2"
21.1 21.2
21.1 5,6-Dibromo-pyridin-2-ylamin duoc diéu ché nhu md ti trong tai lidu
W02005/100353 trang 21

21.2 2.,3-Dibromo-6-iodo-pyridin
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Tuong tu nhu vi du 19.2, thu dugc béng cach khoi dau tir 5,6-dibromo-pyridin-
2-ylamin va tert-butyl nitrit.

Hiéu suét: 80% so vdi Iy thuyét

22.2  3-Bromo-2-flo-6-iodo-pyridin

H,N N Cl H,N N F | N F
B AN X
) — UL —

Br Br
221 22.2

22.1 5-Bromo-6-flo-pyridin-2-ylamin

Tuong tu nhu vi du 19.1, thu duoc béng cach khéi dau tur 6-flo-pyridin-2-

ylamin (mua tir Activate) va 1-bromo-pyrolidin-2,5-dion.
Hiéu sut: 60% so vdi ly thuyét
Phé khéi (EST): m/z = 191, 193 [M+H]"
HPLC (Phuong phap 4): Thoi gian luu = 0,75 phut.
22.2  3-Bromo-2-flo-6-iodo-pyridin

Tuong ty nhu vi du 19.2 thu dugc bang cach khéi dau tir 5-bromo-6-flo-pyridin-
2-ylamin 22.1 va tert-butyl nitrit.

Hiéu suat: 61% so vdi 1y thuyét
Phd khéi (EST): m/z = 301, 303 [M+H]"
HPLC (Phuong phap 4): Thoi gian luu = 0,96 phat.

23.3 3-Bromo-2-diflometoxy-6-iodo-pyridin

H,N.__N.__OH H,N.___N._O._F H,N._N._O._F I__N. O _F
2 . = > 4 » =
N NS F > F NN F
Br Br
23.1 23.2 23.3

23.1 6-Diflometoxy-pyridin-2-ylamin

Twong tg nhu hogp chét trung gian 14.1 thu dugc bang cach khéi dau tir 6-

amino-pyridin-2-ol (mua tir Acros) va natri clo-diflo-axetat. Khudy trong thoi gian 18
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o & nhiét do 100°C, chiét bing etyl axetat va dung dich nudc nira bdo hoa cua natri

bicacbonat thay cho dietyl ete. Rtra pha hiru co bang nude mudi, 1am kho va c6 dic.
Hiéu suét: 64% so véi ly thuyét
Phd khéi (EST): m/z = 161 [M+H]"
HPLC (Phuong phap 4): Thoi gian luu = 0,71 phat.

23.2  5-Bromo-6-diflometoxy-pyridin-2-ylamin

Tuong tu nhu vi du 19.1, thu dwgc bang céch khéi dau tir 6-diflometoxy-
pyridin-2-ylamin 23.1 va 1-bromo-pyrolidin-2,5-dion.

Hiéu sudt: 94% so véi ly thuyét

Phd khéi (EST): m/z = 240, 242 [M+H]"

HPLC (Phuong phap 4): Thoi gian luu = 0,89 phut.
23.3 3-Bromo-2-diflometoxy-6-iodo-pyridin

Tuong tw nhu vi du 19.2 thu dwgc bang cach khéi dau tir 5-bromo-6-
diflometoxy-pyridin-2-ylamin 23.2 va tert-butyl nitrit.

Hiéu suit: 34% so véi ly thuyét
HPLC (Phuong phap 4): Thoi gian luu = 1,04 phut.

24.3 2-clo-6-iodo-nicotinonitril
HN._Ny_Cl HN__Ny_Cl HN_Ny_Cl I Ny _C
O —
! Y Y
24.1 24.2 24.3
24.1 6-clo-5-iodo-pyridin-2-ylamin

Tuong tw nhu vi du 19.1, thu dugc biang cach khéi déu tir 6-clo-pyridin-2-
ylamin (mua tir Aldrich), bd sung N-iodosuxinimit & nhiét do trong phong (gia ting
nhiét do toi 80°C) va khudy trong 15 phut. Hon hop duoc rét vao trong nudc da va

phan két tiia duoc loc va 1am kho trong mdi truong chan khong.

Hiéu sudt: 94% so vai ly thuyét
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Phd khéi (EST): m/z = 255 [M+H]*
HPLC (Phuong phap 12): Thoi gian Iuu = 0,82 phut.
24.2  6-Amino-2-clo-nicotinonitril

6-clo-5-iodo-pyridin-2-ylamin 24.1 (4,00 g, 15,7 mmol) dugc hoa tan trong 15
mL N,N-dimetylformamit, kém xyanua (0,997 g, 8,50 mmol) dugc b6 sung va hén
hop dugce khudy manh trong khi lam sach hdn hop bang dong argon trong 5 phut.
(Tris(dibenzylideneaxeton)-dipaladi(0) (0,642 g, 0,701 mmol) va L1
bis(diphenylphosphino)feroxen (0,784 g, 1,42 mmol) dugc b6 sung va khudy trong 10
phut ¢ nhiét do 120°C. Hdn hop dugc chiét bang etyl axetat va dung dich nugc nira
bdo hoa clia natri bicacbonat. Pha hitu co dugc loc qua silicagel va ¢6 ddc. Tinh ché
hén hop bing phwong phép sdc ky silicagel (dung mdi rira giai: xyclohexan/etyl axetat
100/0 -> 50/50).

Hiéu suét: 1,60 g (66% theo ly thuyét)

Phd khéi (ESTY): m/z = 154 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,60 phut
24.3 2-clo-6-iodo-nicotinonitril

Tuong ty nhu vi du 19.2 thu duoc bf?lng cach khoi dau tir 6-Amino-2-clo-

nicotinonitril 24.2 va tert-butyl nitrit.
Hiéu suét: 60% so v&i ly thuyét
HPLC (Phuong phap 4): Thoi gian luu = 0,87 phut.

25.3 3-flo-6-iodo-pyridin-2-carbonitril
o
I N N
Bre__N Bre__N Bro N7 N7
v, ", — O — O
N N NN N
25.1 25.2 25.3

25.1 2-Bromo-5-flo-pyridin 1-oxit

2-bromo-5-flo-pyridin (mua tir Activate) (8,60 g, 48,9 mmol) dugc hoa tan

trong 75 mL diclometan, sau d6 dugc lam lanh xuéng 0°C va trifloaxetic anhydrit
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(20,4 ml, 147 mmol) duoc bd sung. Hydro peroxit (dung dich nuée 30%, 5,9 ml, 58,6
mmol) dugc bd sung tirng giot va phan tng khudy trong 18 gid & nhiét do trong phong.
Hon hop duoc rot cAn than 1én dung dich nudc bio hoa pha lodng cilia natri bicacbonat.

Pha hitu co duoc tach, 1am kho va c6 dac trong diéu kién 4p suit giam.
Hiéu sut: 7,18 g (76% theo Iy thuyét)
Phd khdi (ESTY): m/z = 192, 194 [M+H]"
HPLC (Phuong phap 12): Thoi gian luu = 0,19 phat

25.2  6-Bromo-3-flo-pyridin-2-carbonitril

2-Bromo-5-flo-pyridin 1-oxit 25.1 (7,18 g, 37,4 mmol) va dimetyl sulfat (3,9
ml, 41,1 mmol) dugc khudy & nhiét do trong phong trong 72 gid. Phén con lai duge
hoa tan trong 35 mL nude va lam lanh xubng nhiét do 0°C. B6 sung dung dich didu
ché cua natri xyanua (7,45g, 146 mmol) trong 35 mL nuGc vao hén hop phéan mg nay
va hon hop duge khudy trong 20 phut & nhiét do 0°C. Chét ran dugc tap hop bang cach

loc va 1am kho trong diéu kién ap suit giam.

Hiéu sult: 6,38 g (85% theo ly thuyét)

Phd khéi (ESTY): m/z = 200, 202 [M+H]*

HPLC (Phuong phap 12): Thoi gian luu = 0,79 phat
25.3 3-flo-6-iodo-pyridin-2-carbonitril

Twong tu nhu vi du 4.1 thu dugc bang cach khéi déu tir 6-Bromo-3-flo-pyridin-
2-carbonitril 25.2.

Hiéu suit: 74% so v6i ly thuyét
Phd khéi (EST): m/z = 248 [M+H]*
HPLC (Phuong phap 12): Thoi gian Iuu = 0,83 phut.

26.1 2-Iodo-4-triflometyl-pyridin
Br N\ I N\
| = 1 =
F F
F7OF F7OF
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Tuong tu nhu hop chét trung gian 20.1 thu duoc bing cach khoi dau tir 2-

bromo-4-triflometyl-pyridin (mua tir Activate), axetyl clorua va natri iodua.
Hiéu suét: 99% so véi Iy thuyét

27.1 5-Bromo-2-iodo-isonicotinonitril

Cl N | N
AN AN
I — |
Z Br = Br
Il i\l
N N

Twong ty nhu hop chét trung gian 20.1 thu duoc bang cach khéi dau tir 5-

bromo-2-clo-isonicotinonitril (mua tir Apollo), axetyl clorua va natri iodua.
Hiéu sut: 86% so voi ly thuyét
HPLC (Phuong phap 3): Thoi gian luu = 0,99 phut.

28.1 2-Iodo-isonicotinonitril

I Il
N N
Twong tg nhu hop chit trung gian 20.1 thu dugc bang cach khéi dau tir 2-
bromo-isonicotinonitril (mua tir Activate), axetyl clorua va natri iodua.
Hiéu suét: 87% so vdi ly thuyét

29.2 2-lodo-isonicotinamit

N I N N
N N N
| — —
% % %
HO™ ~O cI” o H,N" ~0

29.1 29.2
29.1 2-Iodo-isonicotinoyl clorua

B6 sung oxalylclorua (0,284 ml, 3,31 mmol) vao dung dich cua axit 2-

iodoisonicotinic (mua tir Adesis) (0,750 g, 3,01 mmol) hoa tan trong 10 mL
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diclometan. Hon hop duoc khudy & nhiét d6 trong phong trong 18 git va duoc st dung

nhu vy cho budc tiép theo.
Hiéu suit: 0,80 g (99% theo 1y thuyét)
29.2 2-lodo-isonicotinamit

B6 sung dung dich amoniac (dung dich nuéc 32%, 1,59 g, 29,9 mmol) vao dung
dich phan ung tho chira 2-iodo-isonicotinoyl clorua 29.1 (0,800 g, 2,99 mmol) trong

10 mL diclometan, khudy trong 30 phut va c6 dic trong didu kién ap suit giam.
Hiéu suét: 0,49 g (65% theo 1y thuyét)

32.2 5-Bromo-2-iodo-4-triflometyl-pyridin

H,N N H,N N | N
AN AN N
| — l —
= = =
Br Br
F F F
F F F F F F
321

32.2
32.1 5-Bromo-4-triflometyl-pyridin-2-ylamin

Tuong tu nhu vi du 19.1, thu dugc bing cach khéi dau tir 4-triflometyl-pyridin-
2-ylamin (mua tir Manchester) va 1-bromo-pyrolidin-2,5-dion. Hon hop dugc rot vao
trong nudc, chiét bang etyl axetat va rira bang dung dich nudc nira bdo hoa cia natri

bicacbonat. Pha hitu co duoc lam kho va co déc trong diéu kién ap suét giam.
Hiéu suat: 1,43 g (96% theo ly thuyét)
Phd khéi (EST): m/z = 240, 242 [M+H]*

32.2  5-Bromo-2-iodo-4-triflometyl-pyridin

Tuong tu nhu vi du 19.2 thu dugc bé'mg cach khoi dau tir 5-bromo-4-triflometyl-
pyridin-2-ylamin 32,1 va tert-butyl nitrit.

Hiéu sut: 60% so voi ly thuyét
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33.3 6-lodo-3-triflometoxy-pyridin-2-carbonitril

U ol rf C(

33.1 33.2 33.3
33.1 2-bromo-5-(triflometoxy)pyridin-1-ium-1-olat

Hop chit 2-bromo-5-(triflometoxy)pyridin cé san trén thi truong (Manchester)
dugc hoa tan trong 20 mL diclometan va lam lanh Xuéng nhiét do 0°C. Anhydrit axit
trifloaxetic (2,26 mL, 16,1 mmol) va hydro peroxit (dung dich 35% trong nudce, 0,941
mL, 10,7 mmol) dwgc bd sung va hon hop duge khudy trong 18 gio. Hon hop phan
mg dugc rot tir tir vao trong dung dich nuée natri bicacbonat béo hoa va chiét bang
diclometan. Céc pha hitu co két hop dugc say kho va co dic trong didu kién &p suét
giam.

Hiéu suét: 1,40 g (100% theo 1y thuyét)

Phd khéi (ESI): m/z = 257, 259 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 0,728 phut.

33.2  6-Bromo-(3-triflometoxy)pyridin-2-carbonitril

2-bromo-5-(triflometoxy)pyridin-1-ium-1-olate 33.1 (1,40 g, 5,43 mmol) dugc
hoa tan trong 10 mL axetonitril. Trietylamin (1,14 mL, 8,1 mmol) va
trimetylsilylxyanua (1,46 mL, 10,8 mmol) dugc bd sung va hon hgp duge khudy &
nhiét do 80°C trong 40 gio. Hon hgp duge pha lodng bang etyl axetat, co ddc trong
didu kién 4p suit giam va tinh ché bang phuong phap sic ky trén silicagel (st dung
gradien dung moi gbm xyclohexan/etyl axetat tir 100/0 dén 80/20).

Hiéu suét: 0,80 g (55% theo ly thuyét)
Phd khéi (ESI): m/z = 266, 268 [M+H]*
HPLC (Phuong phap 3): Thoi gian Iuu = 1,03 phut.

33.3 6-lodo-3-triflometoxy-pyridin-2-carbonitril
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Tuong tw nhu vi du 4.1 thu dugc bang cach khéi déu ti 6-bromo-3-
triflometoxy-pyridin-2-carbonitril 33.2 va khudy & nhiét do 110°C trong 20 gid. B6
sung amoniac (dung dich 32%, 40 mL) va phan tng duoc rét vao trong nudc va chiét
bang diclometan, 1am kho bang natri sulfat va cd ddc trong diéu kién ap suat giam.

Hiéu suét: 94% so véi 1y thuyét

Phd khéi (EST): m/z = 315 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,99 phat.

34.1 2-Iodo-4-triflometyl-pyrimidin

F F
F F
Br N I N
A F - AN F
\|( \“/

Tuwong tu nhu vi du 46.3 thu duoc bang cach khéi dau tir 2-bromo-4-triflometyl-
pyrimidin (mua tir Activate) va axit hydriodic (dung dich nuéc 57%). Hoa tan hdn hop
trong dioxan (5 mL) va khudy trong 3 gi & nhiét do 50°C. Sau d6, hén hop dugc chiét
bang etyl axetat va rura bang dung dich nuéc nira bdo hoa cla natri bicacbonat. Cac
pha hitu co dugc rua bang dung dich nuéc 20% cia natri thiosulfat va dung dich nude

nira bdo hoa cua natri clorua. Cac pha hitru co dugc séy kho va duogc co dac.
Hiéu suét: 96% so véi ly thuyét
HPLC (Phuong phap 1): Thoi gian luu = 0,90 phat.
35.1 2-iodo-5-(triflometyl)pyrimidin
Cl N I N
\N(\%/F - \Nlr\%(l:
Fe F

Tuong tu nhu vi du 46.3, thu dugc béng cach khéi dau tr 2-clo-5-
(triflometyl)pyrimidin (mua tir Manchester), natri iodua va axit hydriodic (dung dich
nudc 57%). Hoa tan hdn hop trong dioxan (30 mL), khudy trong 1 gid & nhiét do
80°C, lam méat xudng nhiét d6 trong phong va chiét bang etyl axetat va ria bang dung

dich nuéc nira bao hoa cia natri bicacbonat. Cac pha hitu co dugc riaa bang dung dich
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nuée 20% cua natri thiosulfat va dung dich nude nira bdo hoa cla natri clorua. Cac pha

hitu co duogc sy kho va duge co dic.
Hiéu suét: 100% so véi ly thuyét

36.1 6-iodo-4-(triflometyl)pyridin-2-carbonitril

ci N AN o N, AN
~ N
| S |
_ _
F F
F7OF FOF

Twong tu nhu hop chét trung gian 20.1, thu dugc bang cach khoi dau tir 6-clo-4-
(triflometyl)pyridin-2-carbonitril (mua tir Arkpharma), axetyl clorua va natri iodua.
Hén hgp duoc khudy & nhiét do 50°C trong 18 gio. Hoén hop duge rét vao trong dung
dich nudc cia natri bicacbonat va chiét bﬁng diclometan. Pha hitu co dugc lam kho va
o dac. Tinh ché phan con lai bang phuong phap sic ky nhanh trén cot silicagel (st
dung gradien dung méi xyclohexan/etyl axetat tir 100/0 dén 90/10).

Hiéu suét: 66% so voi Iy thuyét

Phd khéi (EST): m/z = 299 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,98 phut.
37.3 3-(diflometyl)-6-iodopyridin-2-carbonitril

N

+ N N
Br Na . Br N . Br N = . I Na =~
l A F | P | P | _ F
F 371 F 372 F 373 F

37.1 2-bromo-5-(diflometyl)pyridin-1-ium-1-olat

Tuwong ty nhu vi du 33.1, thu dugc bing cach khéi dau tir 2-bromo-5-
diflometyl-pyridin (mua tir Manchester).

Hiéu sut: 79% so vai ly thuyét
37.2 6-bromo-3-(diflometyl)pyridin-2-carbonitril

B6 sung trietylamin (9,4 ml, 67,0 mmol) va trimetylsilyl xyanua (12,0 ml, 89,3
mmol) vao dung dich cta 2-bromo-5-(diflometyl)pyridin-1-ium-1-olat 37.1 (10,0 g,

-64-



34821

44,6 mmol) trong 10 mL axetonitril. Hon hop dugc khudy & nhiét do 80°C trong 18
gid, bd sung silicagel va dung méi duge ¢ trong diéu kién ap suit giam. Tinh ché hén
hop bing phuong phap sdc ky silicagel (dung mdi rira giai: xyclohexan/etyl axetat
100/0 -> 75/25).

Hiéu suét: 6,3 g (61% theo ly thuyét)
37.3 3-(diflometyl)-6-iodopyridin-2-carbonitril

Tuong tu nhu hop chét trung gian 20.1, thu dugc bang cach khéi dau tr 6-
bromo-3-(diflometyl)pyridin-2-carbonitril 37.2, axetyl clorua va natri iodua. Khudy
hdn hop & 50°C trong 30 phut. B6 sung etyl axetat va hdn hgp duge rira bang dung
dich nuéc natri bicacbonat c6 dic mot nira, dung dich nudc 20% cua dung dich natri
thiosulfat va nu¢c mudi. Pha hitu co duoc lam kho va ¢ dic.

Hiéu suat: 95% so voi Iy thuyét

Phd khéi (EST): m/z = 280 [M+H]"

38.1 4-clo-6-iodopyridin-2-carbonitril

N N
Br N FZ I N. FZ
A A
| —_— |
P =
Cl Cl

Tuong ty nhu vi du 4.1, thu duoc bing cach khéi déu tir 6-bromo-4-clopyridin-
2-carbonitril (mua tr Enamine) va khudy & nhiét @6 110°C trong 20 gio. B6 sung
amoniac (32% trong nudc, 40 mL) va phan ung duoc pha loing bing nuéc. Pha nudc
duqé chiét bﬁng diclometan, lam kho bé‘mg natri sulfat va c¢6 dac trong diéu kién ap
suat giam.

Hiéu suat: 95% so vai Iy thuyét
39.1 5-xyclopropyl-2-iodopyridin

Br N N
i X AN
= =

— |
2-bromo-5-xyclopropylpyridin (mua tr Combi-Phos) (500 mg, 2,52 mmol)
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dugc hoa tan trong 5 mL dioxan. DPéng (I) iodua (96,2 mg, 0,50 mmol), natri iodua
(946 mg, 6,31 mmol) va N,N’-dimetyletylendiamin (105 mg, 1,01 mmol) dugc b
sung va hdn hop dwoc khudy & nhiét d6 130°C trong 2 gid. B6 sung etyl axetat va hon
hop duogc rira baing dung dich nudc natri bicacbonat c¢d ddac mot nira. Pha hiru co dugc
1am kho va cb dic trong didu kién 4p sudt giam.

Hiéu suét: 541 mg (87% theo 1y thuyét)

Phd khéi (ESTY): m/z = 245 [M+H]"

HPLC (Phuong phéap 2): Thoi gian luu = 0,97 phut.

40.2 5-xyclopropyl-2-iodopyridin-4-carbonitril

Ch N | Ch N ‘ I N |
\ B X \
Il Il Il

N N 401 N 40.2

40.1 2-clo-5-xyclopropylpyridin-4-carbonitril

Trong mdi trudng argon, 5-bromo-2-clopyridin-4-carbonitril (mua tir Apollo)
(100 mg, 0,46 mmol) dugc hoa tan trong 2,5 mL tetrahydrofuran. 1,1°-Bis-
(diphenylphosphino)-feroxendiclopaladi (II) (110 mg, 0,15 mmol) va xyclopropylzinc
bromua (4,6 mL, 2,30 mmol) dugc bd sung va hdn hop duge khqu 0 nhiét 36 50°C
trong 18 gid. Lam dimg phan ung bang dung dich natri bicacbonat va chiét bang
diclometan. Pha hitu co dwgc lam kho va c6 dic trong diéu kién ap suit giam. Tinh ché
phan con lai bing phurong phap sdc ky nhanh trén cdt silicagel (st dung gradien dung
mdi ete ddu mo/etyl axetat tir 99/1 dén 62/38).

Hiéu suit: 35 mg (43% theo ly thuyét)

Phé khéi (ESIY): m/z =179 [M+H]*

HPLC (Phuong phap 2): Thoi gian luu = 0,97 phut.
40.2 5-xyclopropyl-2-iodopyridin-4-carbonitril

Twong tu nhu hop chat trung gian 20.1 thu dugc bang cach khéi dau tir 2-clo-5-

xyclopropylpyridin-4-carbonitril 40.1, natri iodua va axetyl clorua. Hon hop duoc
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khudy & nhiét do 80°C trong 4 gio. B6 sung etyl axetat va hon hop duoc rua bang
dung dich nudc natri bicacbonat ¢d diac mot nira va dung dich nuéc 20% cua dung
dich natri thiosulfat va rira bing nuéc mudi. Pha hitu co dugce lam kho va cb dic trong
didu kién 4p sudt giam. Tinh ché phan con lai bing phuong phap RP-HPLC (chét cai
bién: axit formic)

Hiéu suét: 64% so voi Iy thuyét

Phd khéi (ESI): m/z = 270 [M+H]"

HPLC (Phuong phap 2): Thoi gian Iuu = 0,999 phut.
41.2 5-xyclopropoxy-2-iodopyridin

Ch N CI N I N
| | L
o X OA N O/A
411 41.2

41.1 5-xyclopropoxy-2-clopyridin duoc diéu ché nhu duoc mo ta trong tai liéu
WO02014/114578 trang 99 va 101
41.2 5-xyclopropoxy-2-iodopyridin

Twong tu nhu hop chit trung gian 20.1 thu dugce bang cach khéi dau tir 2-clo-5-
xyclopropoxypyridin 41.1, natri iodua va axetyl clorua trong axetonitril. Khuéy hdn
hop & 80°C trong 2 ngay. B6 sung etyl axetat va hdn hgp dugc rira bang dung dich
nude natri bicacbonat ¢ dic mot nira, dung dich nude natri thiosulfat 10% va nudc
mudi. Pha hitu co duoc 1am kho va ¢d dic. Tinh ché phin con lai bang phuong phap
RP-HPLC (chét cai bién: axit formic)

Hiéu sut: 8% so véi Iy thuyét

Phd khédi (EST): m/z = 261 [M+H]*

HPLC (Phuong phap 2): Thoi gian luu = 0,99 phut.

42.2 3-xyclopropyl-6-iodopyridin-2-carbonitril

N N N
C N_ FZ Cl N_ FZ I~ N. Z
AN AN N
Y — 11 — 1

Br
421 42.2
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42.1 6-clo-3-xyclopropylpyridin-2-carbonitril

Tuong ty nhu vi du 40.1 thu duoc bang cach khai dau tir 3-bromo-6-clo-
pyridin-2-carbonitril (mua tir Aldrich).

Hiéu suét: 1,44 g (87% theo ly thuyét)

Phd khéi (ESTY): m/z =179 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,98 phut.
42.2 3-xyclopropyl-6-iodopyridin-2-carbonitril

Tuong tu nhu hop chét trung gian 20.1 thu dugc bang cach khéi dau tir 6-clo-3-
xyclopropylpyridin-2-carbonitril 42.1, natri iodua va axetyl clorua trong axetonitril.
Khudy hén hop & 80°C trong 2 ngay. B6 sung etyl axetat va hdn hop dugc rira bang
dung dich nudc natri bicacbonat ¢6 dic mot nira, dung dich nude natri thiosulfat 10%
va nude mudi. Pha hitu co dugce 1am kho va cd dac trong diu kién 4p suét giam. Tinh
ché phan con lai bang phwong phap sdc ky trén silicagel (stt dung gradien dung moi

xyclohexan/etyl axetat tur 94/6 dén 84/16).
Hiéu suat: 29% so vai ly thuyét
Phd khéi (EST): m/z = 270 [M+H]*
HPLC (Phuong phap 1): Thoi gian luu = 0,99 phat.

43.3 2-xyclopropyl-6-iodopyridin-3-carbonitril
Cle__N.__NH, Cle. N Cl_ N I__N
| AN \ AN AN AN
= N = N = N = N
431 43.2 43.3

43.1 6-clo-2-iodopyridin-3-carbonitril dugc diéu ché nhu duoc mo ta trong tai liéu

US2016/0075704 doan 287-289
43.2 6-clo-2-xyclopropylpyridin-3-carbonitril

Tuwong tu nhu vi du 40.1 thu duoc bang cach khoi dau tir 6-clo-2-iodopyridin-3-
carbonitril 43.1.
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Hiéu suét: 926 mg (69% theo Iy thuyét)

Phd khéi (EST): m/z = 179 [M+H]*

HPLC (Phuong phap 2): Thoi gian luu = 1,04 phut.
433 2-xyclopropyl-6-iodopyridin-3-carbonitril

Tuong tu nhu hop chét trung gian 20.1 thu dugc bang cach khéi dau tir 6-clo-2-
xyclopropylpyridin-3-carbonitril 43.2, natri iodua va axetyl clorua trong axetonitril.
Khudy hdn hop & 80°C trong 2 ngay. B& sung etyl axetat va hon hop dugce ria bang
dung dich nu6c natri bicacbonat ¢6 dac mot nira, dung dich 10% cua dung dich natri
thiosulfat va nuéc mudi. Pha hitu co duoc lam kho va c¢o dac trong diéu kién ap suét
giam. Tinh ché phan con lai bang phuong phap sdc ky trén silicagel (st dung gradien
dung moi ete diu mé/diclometan tir 92/8 dén 53/47).

Hiéu suit: 118 mg (9% theo ly thuyét)

Phd khéi (EST): m/z = 270 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 1,06 phut.

44.1 2-Todo-5-metylsulfanyl-pyridin

Br N I N

Tuong tw nhu vi du 4.1, thu duoc béng cach khéi dau tr 2-Bromo-5-
(metylthio)pyridin (from Chembridge). Khudy hdn hop phan Gmng & nhiét do 110°C
trong 20 gio. B6 sung amoniac (dung dich 32%, 40 mL), phan tmg dugc rot vao trong
nudc va chiét bang diclometan. Pha hitu co dugc lam kho va co déc trong diéu kién ap

suat giam.
Hiéu suét: 97% so vai ly thuyét
Phd khédi (ESI): m/z = 252 [M+H]"
HPLC (Phuong phéap 1): Thoi gian luu = 0,93 phat.

452 (E)-N'-(5-xyano-2-iodopyrimidin-4-yl)-N,N-dimetylmetanimidamit
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I
N
N
Cl N. _NH I N. _NH [ N |Nr
AN 2 AN 2 o AN
i — 7 e
N~ ~ N~ “~ N~ “
NN NN NN
451 452

45.1 4-amino-2-iodopyrimidin-5-carbonitril

4-Amino-2-clopyrimidin-5-carbonitril (tir Alfa) (0,80 g, 5,18 mmol) dugc hoa
tan trong 8 mL axetonitril. Iodotrimetylsilan (0,7 mL, 5,18 mmol) dugc bd sung va
hdn hop duoc khudy & nhiét d6 80°C trong 4 gio. B sung etyl axetat va hon hop dugc
rira biang dung dich nuéc natri bicacbonat dam dac. Pha hitu co dugc lam kho va ¢
dac trong diéu kién 4p suat giam.

Hiéu sut: 1,0 g (81% theo ly thuyét)

Phd khéi (ESTY): m/z = 247 [M+H]*
452 (E)-N'-(5-xyano-2-iodopyrimidin-4-yl)-N,N-dimetylmetanimidamit

Tuong tu nhu vi du 164.1 thu duoc bang cach khoi d4u tir 4-amino-2-
iodopyrimidin-5-carbonitril 45.1. Hon hop nay duoc khudy trong 2 gio. B6 sung etyl
axetat va hon hop dugc rira bang dung dich nudc natri bicacbonat ¢d dac mot nira. Pha
hiru co duge 1am kho va co dic trong didu kién ap sut giam.

Hiéu sut: 490 mg (80% theo ly thuyét)

46.3 2-iodo-5-(triflometyl)pyrimidin-4-amin

IYN | NH,
r Nao F
F
C_ _N_ _Cl Cin_N._NH, H,N___N._Cl 463 F
\(/ | Y | N \(/\L(
N F N& F N F
Fe Fr Fr
46.1 46.2
IYN | cl
Nao F
501 | F

46.1 2-clo-5-(triflometyl)pyrimidin-4-amin
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2.4-diclo-5-(triflometyl)pyrimidin (tir Tosch) (40,0 g, 184 mmol) dugc hoa tan
trong 300 mL tetrahydrofuran va lam lanh hén hop xudng 0°C. B6 sung amoniac (32%
trong nuéc; 30,0 mL, 496 mmol) ting giot va hdn hop duge khudy & nhiét do trong
phong trong 18 gio. B6 sung etyl axetat va hdn hop phéan tmg dugc rira bang dung dich
nude natri bicacbonat bio hoa. Pha hitu co dugc co trong diéu kién 4p suit giam va
tinh ché bang phuong phap sic ky trén silicagel (st dung gradien dung moi gdm
xyclohexan/etyl axetat tir 100/0 dén 50/50).

Hiéu suét: 17,6 g (48% theo 1y thuyét)

Phé khéi (ESTY): m/z = 198 [M+H]*

HPLC (Phuong phap 4): Thoi gian luu = 0,69 phat.
46.2 4-clo-5-(triflometyl)pyrimidin-2-amin

Thu duoc & dang san pham phu sit dung 2,4-diclo-5-(triflometyl)pyrimidin va

amoniac.

Hiéu suét: 18,6 g (48% theo ly thuyét)

Phd khéi (ESTY): m/z = 198 [M+H]*

HPLC (Phuong phap 4): Thoi gian lwu = 0,81 phut.
46.3 2-iodo-5-(triflometyl)pyrimidin-4-amin

2-clo-5-(triflometyl)pyrimidin-4-amin 46.1 (3,00 g, 15,2 mmol) va natri iodua
(6,83 g, 45,6 mmol) dugc tao huyén phu trong 30 mL dioxan. Axit hydriodic (dung
dich nu6c 57%; 1,76 mL, 15,2 mmol) duoc bd sung va hdn hop duoc khuéy o nhiét do
50°C trong 30 phut. Dung dich nudc natri bicacbonat bdo hoa dugc bd sung va phan
két tha dwgc tap hop bang cach loc. Tinh ché chit rdn bing phuong phap sic ky trén
silicagel (st dung gradien dung moi xyclohexan/etyl axetat tir 100/0 dén 80/20).

Hiéu sut: 1,90 g (43% theo 1y thuyét)
Phd khéi (ESI): m/z = 290 [M+H]*
HPLC (Phuong phap 1): Thoi gian luu = 0,75 phut.

50.1 4-clo-2-iodo-5-(triflometyl)pyrimidin
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4-clo-5-(triflometyl)pyrimidin-2-amin 46.2 (5,00 g, 25,31 mmol) du¢c hoa tan
trong 5 mL axetonitril. Diiodometan (20,0 mL, 248,3 mmol) va tert-butylnitrit (6,02
mL, 50,62 mmol) duoc bd sung va hdn hop duoc khudy & nhiét do 70°C trong 2 gio.
C6 dic hdn hop trong diéu kién 4p suat giam, hoa tan phan con lai trong etyl axetat va
rira bang dung dich nudc natri thiosulfat 10% va dung dich nudc natri bicacbonat bao
hoa. Rira pha hitu co bang nudce muébi, 1am kho, ¢6 dic trong didu kién 4p sut giam va
tinh ché bang phuong phap sic ky trén silicagel (st dung gradien dung moi g6m
xyclohexan/etyl axetat tir 100/0 dén 80/20).

Hiéu suit: 3,74 g (48% theo 1y thuyét)
Ph6 khéi (ESIY): m/z = 308 [M+H]*
HPLC (Phuong phap 4): Thoi gian luu = 0,98 phut.

47.1 3-clo-6-iodopyridin-2-carbonitril

N N
Br N. Z Il N_ Z
o’ ’
Cl Cl

Tuong tu nhu hop chét trung gian 20.1 thu dugc bing cach khoi dau tir 6-
bromo-3-clo-2-xyanopyridin (do Matrix cung cip), natri iodua va axetyl clorua trong
axetonitril. Khudy 18 gir & nhiét do 50°C va lam lanh, chiét bang etyl axetat va rira
bang dung dich nu6c nira bdo hoa cla natri bicacbonat. Chiét cac pha hitu co bing
dung dich nudc 20% cta natri thiosulfat va dung dich nuéc nira bdo hoa cia natri
clorua. Say khd cac pha hitu co va cd dic trong diéu kién 4p suét giam. Tinh ché phan
con lai bang phuong phap RP-HPLC (chét ci bién: axit trifloaxetic)

Hiéu suét: 45% so v6i ly thuyét

Phé khéi (ESI): m/z = 265 [M+H]*

HPLC (Phuong phép 2): Thoi gian luu = 0,98 phut.

48.3 6-iodo-3-(triflometyl)pyridin-2-carbonitril
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0
T, N N
Cl_ _N Cl_ _N Ch. N FZ I N_ F
B — T — 1 — 1
Pz F Pz F Pz F Pz F
48.1 48.2 48.3

48.2 6-clo-3-(triflometyl)pyridin-2-carbonitril dugc didu ché nhu dugc md ta trong
tai liéu US2008/275057 trang 81

483 6-i0do-3-(triflometyl)pyridin-2-carbonitril

Twong tw nhu hop chét trung gian 20.1, thu dugce bing cach khoi dau tir 6-clo-3-
(triflometyl)pyridin-2-carbonitril 48.2, axetyl clorua va natri iodua. Khudy hdn hop &
nhiét do 50°C trong 3 ngay. Bb sung dietyl ete va hdn hop dugc rira bang dung dich
nudc bdo hoa cua natri bicacbonat, dung dich nudc bdo hoa cia natri thiosulfat va
dung dich nudc bao hoa cua natri clorua. Sy kho cac pha hitu co va co dic trong diéu
kién ap suat giam.

Hiéu suét: 59% so voi ly thuyét

Phé khéi (ESI): m/z = 299 [M+H]*

HPLC (Phuwong phap 1): Thoi gian luu = 0,97 phut.

51.1 2-iodopyrimidin-4-carbonitril

I Ny N NN N
i .
N_ _~ N~

Tuong ty nhu vi du 46.3 thu dwgc bang cach khoi dau tir 2-clopyrimidin-4-
carbonitril (tir Activate), natri iodua va axit hydriodic (dung dich nudc 57%). Hoa tan
hdn hop trong dioxan (15 mL) va khudy trong 1,5 gi® & nhiét @ 100°C. Lam lanh hdn
hop xudng nhiét do trong phong, chiét bang etyl axetat va ria bang dung dich nudc
ntra bdo hoa cua natri bicacbonat. Rira cac pha hiru co bang dung dich nude 20% cua
natri thiosulfat va dung dich nudc nira bdo hoa ciia natri clorua. Céc pha hiru co dugc
sdy kho va dugc co dic. Tinh ché phan con lai bang phuong phap sdc ky nhanh trén
cot silicagel (st dung gradien dung méi xyclohexan/etyl axetat tir 100/0 dén 80/20).

Hiéu suét: 72% so véi ly thuyét
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Pho khéi (EST): m/z =231 [M+H]"
HPLC (Phuwong phap 1): Thoi gian luu = 0,58 phut.
NH, cl NH,
Mg _N N N
N\ / = \
fﬁf b Yr —— o\m\ w
Y=N, CH
Vidu 1

6-(5-Metoxy-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

£

11 Vidul

1.1 (5-metoxypyridin-2-yl)magie clorua

Hoa tan 2-iodo-5-metoxypyridin (0,50 g, 2,13 mmol) co6 san trén thi truong (tr
Activate) trong 3,0 mL tetrahydrofuran va lam lanh hén hop xubng -40°C. B6 sung
phtrc isopropyl-magie clorua lithiclorua (dung dich 1,3 M, 1,64 mL, 2,13 mmol) &
nhiét do -40°C va hdn hop duge khudy trong 30 phat. Hon hop thd dwge duy tri & nhiét

do -40°C va sir dung truc tiép cho budc tiép theo.
Budce cudi cung (vi du 1)

B6 sung phirc dong(I)xyanua di(lithi clorua) (1 mol/L trong tetrahydrofuran,
0,18 mL, 0,18 mmol) vao (5-metoxypyridin-2-yl)magie clorua 1,1 (350 mg, 2,08
mmol) & nhiét do -40°C va hdn hop phan tng dugc khudy trong 5 phut & nhiét do -
40°C. B sung 6-clometyl-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin C (110
mg, 0,44 mmol) trong 1,0 mL tetrahydrofuran tir tir va hdn hop duge khudy & nhiét do
-40°C. Khi sy chuyén hoa hoan toan dugc quan sat thiy bang phuong phap HPLC-
MS, hdn hgp phan (mg dugc pha lodng bang metanol, cd dic trong diu kién ap suat

giam va tinh ché bang phwong phap RP-HPLC (chét cai bién: amoni hydroxit)

-74-



34821

Hiéu suit: 38 mg (32% theo ly thuyét)

Phd khéi (ESTY): m/z = 272 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,80 phut.
Vidu?2

2-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-5-triflometyl-

isonicotinonitril

2.2 4-xyano-5-(triflometyl)-2-pyridyl]-magie clorua

Tuong tu nhu vi du 1.1, thu dugc bing cich khéi dau tir 2-iodo-5-
(trifuorometyl)pyridin-4-carbonitril 2.1 va phitc isopropylmagie clorua lithiclorua
(dung dich 1,3 M) & nhiét d -62°C.

Budce cudi cung (vi du 2)

Thu dugc twong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin C phan (ng v&i [4-xyano-5-(triflometyl)-2-
pyridyl]-magie clorua 2,2 & nhiét do -65°C. Khi sy chuyén hoa hoan toan duge quan
sat thiy bang phuong phap HPLC-MS, lam dimg hdn hop phéan tng bang metanol. Co
ddc hon hop phéan ung trong diu kién 4p suit giam va phan con lai dugc phan thanh
diclometan va nuéc. Lam kho pha hiru co trén magie sulfat va cd dac. Tinh ché phan
con lai bang phuong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 4% so v6i Iy thuyét
Phd khéi (ESTY): m/z = 335 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,87 phut.
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Vidu3

6—(6-clo-pyridin—Z-ylmetyl)-S -metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

NH,
, e
3 SN
= s Nm&m’ﬁ"\ S
3.1 Vidu3

3.1 (6-clo-2-pyridyl)-magie clorua

Tuwong tu nhu vi du 1.1 thu duoc bing cach khéi dau tir 2-clo-6-iodo-pyridin
(from Anichem) va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M trong
tetrahydrofuran) ¢ nhiét do -45°C.

Budc cudi cung (vi du 3)

Thu duge twong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin C phan tng véi (6-clo-2-pyridyl)-magie
clorua 3.1 & nhiét do -45°C. Khi su chuyén héa hoan toan dugc quan sat thdy bang
phuong phap HPLC-MS, hén hop phan tmg duoc pha loang bang metanol, co dic
trong didu kién 4p sudt giam va tinh ché bing phuong phap RP-HPLC (chét cai bién:
amoni hydroxit)

Hiéu suét: 33% so vdi ly thuyét

Phé khéi (ESIY): m/z = 276 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,86 phit.

Vidu 4

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-nicotinonitril

NH,
i N\ CIMg Nx Nl "'y N\
. T L oL L L
Ny Xy NN Sy
4.1 4.2 Vidu4d
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4.2 (5-xyano-2-pyridyl)-magie clorua

Twong tu nhu vi du 1.1 thu dugc béng cach khéi dau tir 6-Iodo-nicotinonitril 4.1
va phitc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét d6 -60°C.
Budce cudi cing (vi du 4)

Thu dugc tuong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ng v6i (5-xyano-2-pyridyl)-magie
clorua 4.2 & nhiét do -65°C. Khi su chuyén hoa hoan toan dugc quan sat thiy bang
phuong phap HPLC-MS, hdn hop phan tmg duoc phéan thanh etyl axetat va dung dich
nudc nira bdo hoa cia natri bicacbonat. Cac pha dugc tach va pha nudc dugc chiét
bing etyl axetat. Pha hitu co két hop duoc lam kho, c6 dic va tinh ché bang phuong
phap sic ky silicagel (dung moi rira giai: xyclohexan/etyl axetat 0% -> 65%). San
pham duogc tai két tinh tir etyl axetat.

Hiéu suat: 20% so vai 1y thuyét

Phd khéi (ESTY): m/z =267 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,73 phut.

Vidu5

6-(5-Bromo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

5.1 (5-bromo-2-pyridyl)-magie clorua

Tuong ty nhu vi du 1.1 thu duoc bang cach khéi déu tir 5-Bromo-2-iodopyridin
(tir ABCR) va phitc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét do -
60°C.

Budce cudi cung (vi du 5)
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Thu dugc tuwong ty nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng v6i (5-bromo-2-pyridyl)-magie
clorua 5.1 & nhiét do -65°C. Khi sy chuyén héa hoan toan dwgc quan sat thiy bang
phuong phap HPLC-MS, hdn hop phén tmg dugc phén thanh etyl axetat va dung dich
nude nira bdo hoa cua natri bicacbonat. Cac pha duoc tach va pha nudc dugc chiét
bang etyl axetat. Pha hitu co dugc 1am kho, c6 dac va tinh ché bang phuong phap RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu sut: 54% so vdi ly thuyét

Phé khéi (ESTY): m/z = 320, 322 [M+H]"

HPLC (Phuong phép 1): Thoi gian Iuu = 0,84 phut.

Vidu6

5-Metyl-6-(5-triflometyl-pyridin-2-ylmetyl)-[ 1,2,5]oxadiazolo[ 3,4-b]pyridin-7-ylamin

e Ns CiMg

6.1

6.2 [5-(triflometyl)-2-pyridyl]-magie clorua

Tuong tu nhu vi du 1.1 thu dugc bing cach khoi dau tir 2-Todo-5-triflometyl-
pyridin 6.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét d¢ -
60°C.

Budc cudi cung (vi du 6)

Thu dugc tuong tu nhu vi du 1 bing cach khoi dau tir 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C va [5-(triflometyl)-2-pyridyl]-magie
clorua 6.2. Khi su chuyén hoa hoan toan dwgc quan st thiy bang phuong phap HPLC-
MS, hdn hop phan tmg dugc phén thanh etyl axetat va dung dich nuéc nita bdo hoa
cua natri bicacbonat. Cac pha dugc tach va pha nuéc dugc chiét bang etyl axetat. Pha
hitu co duogc lam kho, ¢b dic va tinh ché bang phwong phap RP-HPLC (chat cai bién:

amoni hydroxit).
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Hiéu suit: 49% so vai 1y thuyét

Phd khéi (ESTY): m/z = 310 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,88 phut.
Vi du 7

6-(6-Bromo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

7.1 (6-bromo-2-pyridyl)-magie clorua

Tuwong tw nhu vi du 1.1, thu dugc bang cach khoi dau tir 2,6-Dibromo-pyridin
(tir Aldrich) va phtrc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét do -
60°C.

Buée cubi cung (vi du 7)

Thu dugc tuwong tu nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan @ng v6i (6-bromo-2-pyridyl)-magie
clorua 7.1 & nhiét do -25°C. Khi sy chuyén héa hoan toan dugc quan sat thay bang
phwong phap HPLC-MS, hdn hgp phan tng duoc phan thanh etyl axetat va dung dich
nudc nira bdo hoa cia natri bicacbonat. Cac pha dugc tach va pha nudc duge chiét
bang etyl axetat. Pha hitu co dugc lam kho, c6 dic va tinh ché bang phuong phap RP-
HPLC (chét cai bién: axit trifloaxetic).

Hiéu suit: 49% so voi Iy thuyét

Phd khéi (ESIY): m/z = 320, 322 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 0,87 phut.

Vidu 8

6-(5-clo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin
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8.1 (5-clo-2-pyridyl)-magie clorua

Tuwong tu nhu vi du 1.1 thu dugc bang cach khoi dau tir 5-clo-2-iodo-pyridin (tir
Activate) va phitc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét do -
60°C.

Budce cubi cung (vi du 8)

Thu duogc tuwong tu nhu vi du 1 bang cich cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin C phan ung véi (5-clo-2-pyridyl)-magie
clorua 8.1 & nhiét do -25°C. Khi su chuyén hoa hoan toan dugc quan sat thiy bang
phuwong phap HPLC-MS, hdn hop phan tng dugc phéan thanh etyl axetat va dung dich
nudc nira bdo hoa cua natri bicacbonat. Cac pha dugc tach va pha nuéc dugc chiét
bang etyl axetat. Pha hiru co dugce 1am kho, ¢6 dic va tinh ché bang phuong phap RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu sudt: 59% so vai ly thuyét

Phd khéi (ESIY): m/z =276 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,62 phut.

Vidu9

6-(5-Diflometyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

9.2 [5-(diflometyl)-2-pyridyl]-magie clorua
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Tuwong tuy nhu vi du 1.1 thu dugc bing cach khoi dau tir 5-Diflometyl-2-iodo-
pyridin 9,1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét d¢ -
60°C.

Budc cudi cung (vi du 9)

Thu dugc tuong tg nhu vi du 1 biang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng véi [5-(diflometyl)-2-pyridyl]-
magie clorua 9.2 ¢ nhiét do -25°C. Khi sy chuyén héa hoan toan dwgc quan sat thy
bang phuwong phap HPLC-MS, hdn hgp phan timg dugc phan thanh etyl axetat va dung
dich nudc nira bdo hoa cua natri bicacbonat. Cac pha dugc tach va pha nude duogc
chiét bang etyl axetat. Pha hitu co dugc lam kh, ¢o dic va tinh ché bang phuong phap
RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 40% so voi ly thuyét

Phd khéi (ESIY): m/z = 292 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,78 phut.
Vidu 10

Metyl este cla axit [6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-
pyridin-3-yl]-axetic

NH,
NS N\ O
NP L o
10.3 Vidu 10 1

10.3 [5-(2-metoxy-2-oxo-etyl)-2-pyridyl]-magie clorua

Tuong tu nhu vi du 1.1, thu dugc béng cach khéi dau tir metyl este cia axit (6-
TIodo-pyridin-3-yl)axetic 10.2 va phitc isopropylmagie clorua lithiclorua (dung dich 1,3
M) & nhiét do -60°C.

Buéc cubi cung (vi du 10)

Thu duoc twong tw nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng v6i [5-(2-metoxy-2-oxo-etyl)-
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2-pyridyl]-magie clorua 10.3 & nhiét do -25°C. Khi su chuyén héa hoan toan dugc
quan sat thiy bang phuong phap HPLC-MS, hdn hop phan tng dugce phan thanh etyl
axetat va dung dich nuéc nira bao hoa cia natri bicacbonat. Cac pha dugc tach va pha
nuée duogc chiét bang etyl axetat. Pha hitu co duge 1am kho, ¢d dac va tinh ché bang

phuong phap RP-HPLC (chét cai bién: amoni hydroxit).
Hiéu suét: 28% so voi Iy thuyét
Phd khéi (ESTY): m/z = 314 [M+H]*
HPLC (Phuong phap 1): Thoi gian luu = 0,76 phut.
Vidu 11

6-[5-(1,1-Diflo-etyl)-pyridin-2-ylmetyl]-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
NH,
c:lMgYN N O’N Ww\
» i ’ . i i
W NE P =
F F F
11.2 Vidy 11

11.2 [5-(1,1-difloetyl)-2-pyridyl]-magie clorua

Tuong tw nhu vi du 1.1, thu dugc bing cach khéi dau tir 5-(1,1-diflo-etyl)-2-
iodo-pyridin 11.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét
do -60°C.

Buéc cudi cung (vi du 11)

Thu dugc twong tw nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin C phan ing v6i [5-(1,1-difloetyl)-2-pyridyl]-
magie clorua 11.2 ¢ nhiét do -25°C. Khi su chuyén héa hoan toan dugc quan sat thay
bang phuong phap HPLC-MS, hdn hop phén tng dugc phén thanh etyl axetat va dung
dich nuéc nira bdo hoa cla natri bicacbonat. Cac pha dugc tdch va pha nude duoc
chiét bing etyl axetat. Pha hitu co dugc 1am khd, c¢6 dédc va tinh ché bang phuong phap
RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 44% so vai ly thuyét
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Phd khéi (ESIY): m/z = 306 [M+H]"
HPLC (Phuwong phéap 1): Thoi gian luvu = 0,85 phut.
Vidu 12

6-(5-flo-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

121 12.2 Vidu 12

12.2  (5-flo-2-pyridyl)-magie clorua

Tuwong tu nhu vi du 1.1 thu dugc bing cach khéi dau tir 5-flo-2-iodo-pyridin
12.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét do -60°C.

Budce cudi cung (vi du 12)

Thu duoc tuong tw nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1.2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng v6i (5-flo-2-pyridyl)-magie
clorua 12.2 & nhiét do -65°C. Khi sy chuyén héa hoan toan dugc quan sat thiy bang
phuong phap HPLC-MS, hén hop phén tng duoc pha lodng bang metanol, cd dic
trong diéu kién 4p sudt giam va tinh ché bing phwong phap RP-HPLC (chét cai bién:
amoni hydroxit).

Hiéu sut: 19% so vai ly thuyét

Phé khéi (ESTY): m/z = 260 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,76 phut.

Vidu 13

6-(6-flo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

13.1 13.2 Vidu 13
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13.2  (6-flo-2-pyridyl)-magie clorua

Tuong tu nhu vi dy 1.1 thu dugc bang cach khoi dau tir 2-flo-6-iodo-pyridin
13.1 va phtic isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét d6 -60°C.

Budce cudi cung (vi du 13)

Thu dwoc tuong tw nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng véi (6-flo-2-pyridyl)-magie
clorua 13.2 & nhiét do -65°C. Khi su chuyén hoa hoan toan dugc quan sat théy béng
phuong phap HPLC-MS, hén hop phan ung dugc pha lodng bang metanol, cb dic
trong diéu kién 4p suét giam va tinh ché bang phuong phap RP-HPLC (chét cai bién:
amoni hydroxit).

Hiéu suit: 8% so voi ly thuyét

Phd khéi (ESTY): m/z = 260 [M+H]"

HPLC (Phuong phéap 1): Thoi gian luu = 0,78 phut.

Vidu 14

6-(5-Diflometoxy-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
NH,
GJ’“M Ny f
| .
XN’*&\N’?\ \V/J\\ 0)\?
Vidu 14

14.3 [5-(diflometoxy)-2-pyridyl]-magie clorua

Twong tw nhu vi du 1.1 thu dwgc bang cach khéi dau tir 5-Diflometoxy-2-iodo-
pyridin 14.2 va phitc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét do -
45°C.
Budc cubi cung (vi du 14)

Thu dugc twong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng véi [5-(diflometoxy)-2-
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pyridyl]-magie clorua 14.3 ¢ nhiét do -65°C. Khi su chuyén hoa hoan toan dugc quan
sat thiy bang phuong phap HPLC-MS, hén hop phén tng dugc phén thanh etyl axetat
va dung dich nuéc nira bdo hoa cla natri bicacbonat. Céc pha dugc tach va pha nude
duge chiét bang etyl axetat. Pha hitru co duge lam kho, ¢ dac va tinh ché bang phuong
phép RP-HPLC (chét cai bién: axit trifloaxetic).

Hiéu suit: 7% so véi ly thuyét

Phd khéi (ESTY): m/z = 308 [M+H]*

HPLC (Phuong phap 2): Thoi gian luu = 0,76 phut.
Vidu 15
6-(6-Bromo-5-diflometoxy-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

NH,

,NW\/NW& £

H 3 i
H 4

NS NG N

Vidu 15

15.3  [6-bromo-5-(diflometoxy)-2-pyridyl]-magie clorua

Tuong tw nhu vi du 1.1 thu dugc bing cach khéi dau tir 2-Bromo-3-
diflometoxy-6-iodo-pyridin 15.2 va phuc isopropylmagie clorua lithiclorua (dung dich
1,3 M) & nhiét do -65°C.

Budc cudi cing (vi du 15)

Thu dugc twong tr nhu vi du 1 bang cich cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin C phéan ung vé&i [6-bromo-5-(diflometoxy)-
2-pyridyl]-magie clorua 15.3 & nhiét d6 -65°C. Khi su chuyén héa hoan toan dugc
quan sat thiy bang phuong phap HPLC-MS, hdn hgp phan tng duge phan thanh etyl
axetat va dung dich nudc nira bdo hoa cua natri bicacbonat. Céac pha dugc tach va pha
nuée dugce chiét bang etyl axetat. Pha hitu co dugc lam kho, c¢6 dac va tinh ché bang

phuong phap RP-HPLC (chat cai bién: amoni hydroxit).

Hiéu suat: 74% so véi Iy thuyét
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Phd khéi (ESTY): m/z = 386, 388 [M+H]"
HPLC (Phuong phap 1): Thoi gian luu = 0,91 phut.
Vidu 16

5-Metyl-6-(6-metylsulfanyl-pyridin-2-ylmetyl)-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
NH,
o NaS N A N, S
% w ~ - - l\ 2 TN
= XNW N/ \f)
16.1 16.2 Vidy 16

16.2 (6-metylsulfanyl-2-pyridyl)-magie clorua

Tuwong tu nhu vi dy 1.1 thu duoc bang cach khéi dau tir 2-iodo-6-metylsulfanyl-
pyridin 16.1 va phtrc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét do -
60°C.

Budc cudi cung (vi du 16)

Thu dugc tuong tw nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng v6i (6-metylsulfanyl-2-
pyridyl)-magie clorua 16.2 ¢ nhi¢t do -65°C. Khi su chuyén héa hoan toan dugc quan
sat thdy bang phuong phap HPLC-MS, hdn hop phan tmg dugc pha lodng bang
metanol, cd dic trong didu kién 4p sut gidm va tinh ché bang phuong phéap sdc ky
silicagel (dung moi rira giai: xyclohexan/etyl axetat 100/0 -> 20/80).

Hiéu suét: 29% so vai ly thuyét

Phd khéi (ESIY): m/z = 288 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 0,90 phut.

Vidu 17
5-Metyl-6-(5-triflometoxy-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
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17.1 [5-(triflometoxy)-2-pyridyl]-magie clorua

Tuwong tu nhu vi du 1.1, thu dugc béng cach khéi dau tir 5-Diflometoxy-2-iodo-
pyridin (tir GainBiotech) va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M)
& nhiét do -55°C.

Bude cubi cung (vi du 17)

Thu dugc tuwong tu nhu vi du 1 bang cich cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo [3.,4-b]pyridin-7-ylamin C phan tng v6i [5-(triflometoxy)-2-
pyridyl]-magie clorua 17.1 & nhiét do -65°C. Khi su chuyén hoa hoan toan dugc quan
sat thiy bang phuong phap HPLC-MS, hén hop phan mg duoc pha lodng bang
metanol. C6 dic hon hop phan tng trong diu kién ap suat giam va phan con lai duoc
phan thanh diclometan va water. lam khd pha hiru co trén magie sulfat va
concentrated. Tinh ché phan con lai bang phuong phiap RP-HPLC (chat cai bién:
amoni hydroxit).

Hiéu sut: 26% so v&i ly thuyét

Phé khéi (ESTY): m/z = 326 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,89 phut.

Vidu 18
6-(2,3-Dihydro-[1,4]dioxino[2,3-b]pyridin-6-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

NH,
NN ClMg._Ng_-O-, N AN O
o o~ NN o~

1841 Vidy 18
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18.1 (2,3-dihydro-)[1,4]dioxino[2,3-b]pyridin-6-yl)-magie clorua

Tuong tu nhu vi du 1.1, thu duoc bang cach khéi dau tir 6-iodo-2,3dihydro-
[1,4]dioxino[2,3-b]pyridin (tir Adesis) va phuc isopropylmagie clorua lithiclorua
(dung dich 1,3 M) & nhiét do -50°C.

Buée cubi cung (vi du 18)

Thu duoc twong tu nhu vi du 1 bang cach khéi dau tir 6-clometyl-5-metyl-
[1,2,5]oxadiazolo[3.,4-b]pyridin-7-ylamin C va  (2,3-dihydro-)[1,4]dioxino[2,3-
b]pyridin-6-yl)-magie clorua 18.1. Khi su chuyén hoa hoan toan dugc quan sat thy
bang phuong phap HPLC-MS, hdn hop phén g ¢d dic trong diéu kién ap suét giam
va tinh ché phan con lai bing phuong phép sic ky silicagel (dung moi rira giai: ete dau
mo/etyl axetat 38/62 -> 0/100). Hoa tan phan con lai trong metanol, c6 dic trong didu
kién 4p sudt giam va tinh ché bang phuwong phap RP-HPLC (chét cai bién: amoni
hydroxit).

Hiéu suét: 30% so voi ly thuyét

Phé khéi (ESIY): m/z =300 [M+H]*

HPLC (Phuong phap 10): Thoi gian luu = 0,63 phut.

Vidu 19

6-(5-Brom32,2-clo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin

19.2

19.3 (5-bromo-6-clo-2-pyridyl)-magie clorua

Tuong tu nhu vi du 1.1 thu duogc béng cach khoi dau tir 3-bromo-2-clo-6-iodo-
pyridin 19.2 va phtic isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét d6 -
65°C.
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Budc cudi cing (vi du 19)

Thu dugc tuong tuy nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ng véi (5-bromo-6-clo-2-pyridyl)-
magie clorua 19.3 & nhiét d§ -55°C. Khi su chuyén héa hoan toan dugc quan st thay
bing phuong phap HPLC-MS, hdn hop phéan tmg duoc phan thanh etyl axetat va dung
dich nudc nira bdo hoa cla natri bicacbonat. Cac pha dugc tich va pha nude duge
chiét bang etyl axetat. Pha hitu co dugc 1am khd, c¢6 ddc va tinh ché bang phwong phép
RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 10% so vai ly thuyét

Phd khéi (ESTY): m/z = 354, 356 [M+H]*

HPLC (Phuong phéap 4): Thoi gian luu = 0,90 phat.

Vi du 20

6-(4-clo-5-triflometyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
NH,
S N S SNS
{ > F NWN«;«\ | o A
c Fr < FE
20.1 20.2 Vidu20

20.2 [4-clo-5-(triflometyl)-2-pyridyl]-magie clorua

Tuwong tu nhu vi du 1.1 thu duoc béng cach khai dau tir 4-clo-2-iodo-5-
triflometyl-pyridin 20.1 va phitc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢
nhiét o -55°C.

Budce cudi cing (vi du 20)

Thu duwoc twong ty nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan Ung v6i [4-clo-5-(triflometyl)-2-
pyridyl]-magie clorua 20.2 & nhiét d6 -55°C. Khi su chuyén héa hoan toan dugc quan
sat thdy bang phuong phap HPLC-MS, hdn hgp phan ung duoc pha loang bing
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metanol, c6 dic trong diéu kién ap sudt giam va tinh ché bang phuong phap RP-HPLC

(chét cai bién: amoni hydroxit).

Hiéu suit: 24% so véi ly thuyét

Phd khéi (ESTY): m/z = 344 [M+H]"

HPLC (Phuwong phap 1): Thoi gian Iuu = 0,95 phat.
Vi du 21

6-(5,6-Dibromo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

21.3 (5,6-dibromo-2-pyridyl)-magie clorua

Twong tu nhu vi du 1.1, thu dugc bf?mg cach khoi dau tir 2,3-dibromo-6-iodo-
pyridin 21.2 va phtrc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét do -
65°C.

Budc cudi cung (vi du 21)

Thu duge tuong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ung véi (5,6-dibromo-2-pyridyl)-
magie clorua 21.3 & nhiét d§ -65°C. Khi su chuyén héa hoan toan dugc quan sat thay
bang phuong phap HPLC-MS, hdn hop phén tmg dugc phan thanh etyl axetat va dung
dich nudc ntra bdo hoa cua natri bicacbonat. Cac pha dugc tich va pha nudc dugc
chiét bang etyl axetat. Pha hitu co dugc 1am kho, c6 déc va tinh ché bang phuong phap
sdc ky silicagel (dung moi rira gidi: xyclohexan/etyl axetat 100/0 -> 50/50).

Hiéu suét: 8% so véi Iy thuyét

Phd khéi (ESI): m/z = 397, 399, 401 [M+H]"

HPLC (Phuong phap 4): Thoi gian luu = 0,91 phut.
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Vidu 22

6-(5-Brom32,2-ﬂ04pyridin-2-ylmety1)-5-mety1- [1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin

22.3  (5-bromo-6-flo-2-pyridyl)-magie clorua

Tuwong tu nhu vi du 1.1 thu dugc béng cach khoi dau tir 3-bromo-2-flo-6-iodo-
pyridin 22.2 va phtc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét d6 -
65°C.

Buéc cubi cing (vi du 22)

Thu duoc tuong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng véi (5-bromo-6-flo-2-pyridyl)-
magie clorua 22.3 & nhiét d9 -70°C. Khi su chuyén hoa hoan toan duge quan sat thay
bang phuong phap HPLC-MS, hdn hop phan ung dugce phéan thanh etyl axetat va dung
dich nuéc nira bdo hoa clia natri bicacbonat. Cac pha dugc tach va pha nude duge
chiét bang etyl axetat. Pha hitu co dugc 1am kho, 6 dac va tinh ché bang phuong phap
sdc ky silicagel (dung mdi rira giai: xyclohexan/etyl axetat 100/0 -> 50/50).

Hiéu suat: 69% so vai ly thuyét

Phd khéi (ESTY): m/z = 338, 340 [M+H]"

HPLC (Phuong phéap 4): Thoi gian luu = 0,84 phut.
Vidu23
6-(5-Brom32,2-diflometoxy-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]|pyridin-7-ylamin

NH,
LY Y — LSOO
SN Ng T g F NZ S\ A~ F

233 234 Vidu 23
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23.4 [5-bromo-6-(diflometoxy)-2-pyridyl]-magie clorua

Tuwong ty nhu vi du 1.1 thu duoc bing cach khoi diu tir 3-bromo-2-
diflometoxy-6-iodo-pyridin 23.3 va phitc isopropylmagie clorua lithiclorua (dung dich
1,3 M) & nhiét do -65°C.

Budce cubi cung (vi du 23)

Thu dugc tuong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan @ng véi [5-bromo-6-(diflometoxy)-
2-pyridyl]-magie clorua 23.4 & nhiét do -65°C. Khi su chuyén héa hoan toan dugc
quan sét thiy bang phwong phdp HPLC-MS, hdn hop phan tmg duoc phan thanh etyl
axetat va dung dich nudc nira bdo hoa cia natri bicacbonat. Cac pha dugc tach va pha
nuée dugce chiét bang etyl axetat. Pha hitu co duge 1am kho, ¢6 ddc va tinh ché bang
phuong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suat: 76% so véi Iy thuyét

Phd khéi (ESTY): m/z = 386, 388 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,97 phut.
Vi du 24

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril

NH,

i\§.§»’N\ < ~ Cm@fj/\ci . O}*JW
P o SNFL A N
Q’N Q’“N N N/\ QN
24.3 244 Vi du 24

24.4 (6-clo-5-xyano-2-pyridyl)-magie clorua

Tuwong tu nhu vi du 1.1 thu dugc bé‘mg cach khoi dau tr 2-clo-6-iodo-
nicotinonitril 24.3 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét
do -65°C.

Buéc cubi cung (vi du 24)
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Thu dugc tuong tg nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tmg véi (6-clo-5-xyano-2-pyridyl)-
magie clorua 24.4 & nhiét do -70°C. Khi su chuyén héa hoan toan dugc quan sat thay
bang phuong phap HPLC-MS, hdn hgp phéan tmg duoc phan thanh etyl axetat va dung
dich nudc nira bdo hoa cla natri bicacbonat. Cac pha dugc tich va pha nude dugce
chiét bang etyl axetat. Pha hitu co dugc 1am kho, ¢d ddc va tinh ché bang phuong phap
sdc ky silicagel (dung mdi rira giai: xyclohexan/etyl axetat 100/0 -> 50/50).

Hiéu sudit: 84% so v6i ly thuyét

Phd khéi (ESIY): m/z =301 [M+H]"

HPLC (Phuong phap 4): Thoi gian luu = 0,79 phut.

Vidu 25

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-

carbonitril

NH,

2] E ™
c;r@g\iwj(’} Nao N\ m\\//?
i L
- T e S
25.4 Vidy 25

25.4 (6-xyano-5-flo-2-pyridyl)-magie clorua

Tuwong ty nhu vi du 1.1 thu dugc bing cach khoi dau tir 3-flo-6-iodo-pyridin-2-
carbonitril 25.3 va phuc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét
do -65°C.
Budc cudi cuing (vi du 25)

Thu duwoc tuong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan umg véi (6-xyano-5-flo-2-pyridyl)-
magie clorua 25.4 ¢ nhiét do -65°C. Khi su chuyén héa hoan toan dugc quan sat thay
bang phwong phap HPLC-MS, hén hop phéan img dugc phan thanh etyl axetat va dung

dich nu6c ntra bdo hoa cla natri bicacbonat. Cac pha duoc tach va pha nuge dugc
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chiét bang etyl axetat. Pha hitu co dugc lam kh, ¢d dic va tinh ché bang phurong phap
sdc ky silicagel (dung mdi rira giai: xyclohexan/etyl axetat 100/0 -> 50/50).

Hiéu sut: 75% so véi ly thuyét

Phé khéi (ESIY): m/z = 285 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,83 phut.
Vidu 26

5-Metyl-6-(4-triflometyl-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

;\,\{ﬂ% cszgyﬁ\\%
F Fos
F7OF 7 E

26.1 26.2

26.2 [4-(triflometyl)-2-pyridyl]-magie clorua

Tuong tu nhu vi du 1.1 thu dugce béng cach khoi dau tur 2-i0do-4-triflometyl-
pyridin 26.1 va phitc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét d¢ -
55°C.

Buéc cubi cung (vi du 26)

Thu dwoc twong tw nhu vi du 1 bing cich cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo- [3,4-b]pyridin-7-ylamin C phan tmg vdi [4-(triflometyl)-2-pyridyl]-
magie clorua 26.2 & nhiét do -65°C. Khi sy chuyén héa hoan toan dugc quan sat thy
bang phuong phap HPLC-MS, hdon hgp phéan tmg duge phén thanh etyl axetat va dung
dich nuéc nira bdo hoa cua natri bicacbonat. Cac pha dugc tach va pha nudc dugc
chiét bang etyl axetat. Pha hitu co dugc lam kho, c6 ddc va tinh ché bang phuong phap
RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 50% so vai ly thuyét

Phé khéi (ESTY): m/z = 310 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,89 phut.
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Vi du 27

2-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-5-bromo-

isonicotinonitril
1\,{,%4\ __ cmg Ny | % N
= Br ;/ 8r )
" I , I
274 wn 272 w Vidu27 N

27.2 (5-bromo-4-xyano-2-pyridyl)-magie clorua

Tuong ty nhu vi du 1.1 thu dugc bang cach khéi dau tr 5-bromo-2-iodo-
isonicotinonitril 27.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) &
nhiét do -65°C.

Budce cudi cung (vi du 27)

Thu dugc tuong ty nhu vi du 1 biang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng v6i (5-bromo-4-xyano-2-
pyridyl)-magie clorua 27.2 ¢ nhiét do -60°C. Khi su chuyén héa hoan toan dugc quan
sat thdy bang phuong phap HPLC-MS, hdn hop phan tmg dugc pha lodng bang
metanol, c6 dic trong diéu kién ap suit giam va tinh ché bang phuong phip RP-HPLC

(chét cai bién: amoni hydroxit).

Hiéu suat: 4% so v6i ly thuyét

Phd khéi (ESIY): m/z = 344, 346 [M+H]"

HPLC (Phuong phéap 1): Thoi gian luu = 0,84 phut.
Vidu 28

2-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-isonicotinonitril

NH,
. CiMig | Ny R O}\im
\[% “Nf" N/ g//
Il i

281 N 282 N Vi dy 28 N
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28.2 (4-xyano-2-pyridyl)-magie clorua

Tuwong tu nhu vi du 1.1 thu dugc béng cach khéi dau tir 2-iodo-isonicotinonitril

28.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét dd -65°C.
Budc cudi cung (vi du 28)

Thu duoc tuong tw nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan img v6i (4-Xyano-2-pyridyl)-magie
clorua 28.2 & nhiét d6 -65°C. Khi sy chuyén hoa hoan toan dugc quan sat thiy bang
phuong phap HPLC-MS, hdn hop phan ing dugc phén thanh etyl axetat va dung dich
nude nira bdo hoa cua natri bicacbonat. Cac pha dugc tach va pha nuéc dugc chiét
bang etyl axetat. Pha hitu co dugc 1am kho, c6 déc va tinh ché bang phwong phap RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 46 mg (34% theo ly thuyét)

Phé khéi (ESTY): m/z = 267 [M+H]*

HPLC (Phurong phap 1): Thoi gian luu = 0,74 phut.

Vidu 29

2-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-isonicotinamit

NH,
29.2
PN
07 'NH, vidg2o O NH,

29.3 (4-carbamoyl-2-pyridyl)-magie clorua

Tuwong ty nhu vi du 1.1 thu duoc bang cach khéi dau tir 2-iodo-isonicotinamit
29.2 va phtic isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhi€t do -70°C.
Budce cudi cung (vi du 29)

Thu dugc tuong tw nhu vi du 1 biang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ung véi (4-carbamoyl-2-pyridyl)-
magie clorua 29.3 ¢ nhiét do - 65°C. Khi su chuyén héa hoan toan dugc quan sat thay

bang phwong phap HPLC-MS, hén hop phan (ng dugc phan thanh etyl axetat va dung
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dich nudc nira bdo hoa cta natri bicacbonat. Cac pha dugce tach va pha nude duge
chiét bing etyl axetat. Pha hitu co dugc 1am kho, ¢b dic va tinh ché bang phuong phap
RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 48% so voi ly thuyét

Phd khéi (ESTY): m/z = 285 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,62 phut.
Vi du 30

6-(5-clo-pyrimidin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

N,
4 i
NN CiMg~__N N N
Al - R E Ry RN
Yo " 00D
N > e NSNS TN
30.1 Vi du 30

30.1 (5-clopyrimidin-2-yl)-magie clorua

Tuwong ty nhu vi du 1.1 thu dugc bang cach khéi dau tir 5-clo-2-iodo-pyrimidin
(tlr Activate) va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét d¢ -
65°C.

Buéc cubi cung (vi du 30)

Thu dwoc twong tr nhu vi du 1 bang cich cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ung véi (5-clopyrimidin-2-yl)-
magie clorua 30.1 & nhiét do -65°C. Khi su chuyén hoa hoan toan dugc quan sat thay
bang phwong phap HPLC-MS, hon hgp phan tng dugc phén thanh etyl axetat va dung
dich nudc nira bdo hoa cua natri bicacbonat. Cac pha dugc tach va pha nudc duge
chiét bang etyl axetat. Pha hiru co dugc lam kho, c6 dic va tinh ché bang phuong phip
RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 32% so voi ly thuyét
Phé khéi (ESTY): m/z =277 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,79 phut.
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Vidu 3l

6-(5-Bromo-pyrimidin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

314 Vidu 31

31.1 (5-bromopyrimidin-2-yl)-magie clorua

Tuong ty nhu vi du 1.1 thu dugc béng cach khoi dau tir 5-bromo-2-iodo-
pyrimidin (tr Aldrich) va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢
nhiét do -45°C.

Budc cubi cung (vi du 31)

Thu dugc tuong tu nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng véi (5-bromopyrimidin-2-yl)-
magie clorua 31.1 ¢ nhiét do -65°C. Khi su chuyén héa hoan toan dugc quan sat thay
bang phuong phap HPLC-MS, hdn hop phan tng duge phén thanh etyl axetat va dung
dich nudc nira bdo hoa clia natri bicacbonat. Cac pha duoc tich va pha nude duge
chiét bang etyl axetat. Pha hitu co dugc lam khd, ¢d dac va tinh ché bang phuong phap
RP-HPLC (chét cai bién: axit trifloaxetic).

Hiéu sut: 0,03 g (14% theo 1y thuyét)

Phé khéi (ESTY): m/z =320, 322 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,82 phut.

Vidu 32

6-(5-Bromo-4-triflometyl-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-

7-ylamin

H N

f = s

i

& Br Br
F F
$>\$ F F Vi dy 32 F F
322 323

-08-



34821

32.3 [5-bromo-4-(triflometyl)-2-pyridyl]-magie clorua

Tuong tu nhu vi du 1.1 thu dwgc bang cach khéi dau tir 5-Bromo-2-iodo-4-
triflometyl-pyridin 32.2 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) &
nhiét do -65°C.

Budce cudi cung (vi du 32)

Thu dugc tuong tg nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tng v6i [5-bromo-4-(triflometyl)-2-
pyridyl]-magie clorua 32.3 ¢ nhiét do -65°C. Khi su chuyén hoa hoan toan duogc quan
st thdy bang phwong phap HPLC-MS, hdn hop phéan tmg dugc phén thanh etyl axetat
va dung dich nudc nita bdo hoa cia natri bicacbonat. Cac pha dugc tach va pha nuéce
duoc chiét bang etyl axetat. Pha hitu co dugc 1am kho, c6 dic va tinh ché bang phuong

phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu sut: 23% so vdi ly thuyét

Phd khdi (ESIY): m/z = 387, 389 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,98 phut.
Vi du 33

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-triflometoxy-
pyridin-2-carbonitril

NH,
NN ,;}: ﬁw)\/\/ NV/:
/<§:‘ P ' T A - S— - 0 ’l\ : F
& O £ /\\. L\/’A\(}
33.3 33.4 Vidu33

33.4 [6-xyano-5-(triflometoxy)-2-pyridyl]-magie clorua

Tuwong tu nhu vi du 1.1 thu duoc bang cach khéi dau tir 6-Iodo-3-triflometoxy-
pyridin-2-carbonitril 33.3 va phitc isopropylmagie clorua lithiclorua (dung dich 1,3 M)
& nhi¢t do -70°C.

Buéc cubi cung (vi du 33)
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Thu duoc tuong tu nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin C phan ung v6i [6-Xyano-5-(triflometoxy)-
2-pyridyl]-magie clorua 33.4 & nhiét do -70°C. Khi su chuyén héa hoan toan duge
quan sat thiy bang phuong phap HPLC-MS, hdn hop phan tng dugc pha lodng bang
metanol, ¢6 ddc trong diéu kién ap suit giam va tinh ché bang phwong phéap sic ky

silicagel (dung mdi rira giai: xyclohexan/etyl axetat 0% -> 40%).
Hiéu suit: 62% so vai ly thuyét
Phé khéi (ESIY): m/z = 351 [M+H]*
HPLC (Phuong phép 1): Thoi gian Iuu = 0,91 phut.

Vi du 34

5-Metyl-6-(4-triflometyl-pyrimidin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

F F
i N CiMg N . N
R A -
NS L NN L s
N 22 I N~ XN/
34.1 34.2

34.2 [4-(triflometyl)pyrimidin-2-yl]-magie clorua

ylamin

Tuong tu nhu vi du 1.1 thu duoc bang cach khoi dau tir 2-Todo-4-triflometyl-
pyrimidin 34.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét do
-55°C.

Budc cudi cung (vi du 34)

Thu duoc twong ty nhu vi du 1 bang cich cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tGng véi [4-(triflometyl)pyrimidin-
2-yl]-magie clorua 34.2 & nhiét 4o -70°C. Khi su chuyén hoa hoan toan dugc quan sat
thiy bing phuong phap HPLC-MS, hon hop phéan tmg dugc phén thanh etyl axetat va
dung dich nuéc nira bdo hoa cua natri bicacbonat. Cac pha dugc tach va pha nudce
duoc chiét béng etyl axetat. Pha hitu co dugc 1am kho, ¢d dic va tinh ché béng phuong

phap sic ky silicagel (dung mdi rira giai: xyclohexan/etyl axetat 0% -> 50%).
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Hiéu suit: 35% so véi ly thuyét

Phé khéi (ESTY): m/z =311 [M+H]"

HPLC (Phuong phéap 1): Thoi gian luvu = 0,81 phut.
Vidu 35

5-metyl-6-[5-(triflometyl)pyrimidin-2-ylJmetyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-

amin

NH,
;\(N‘b‘\: Cng\/N\\\ ‘(N\ N N\
; : o
N\f/\/l/ F N\,’/\/(F NP N~ F
¥ F & i
F £

351 F 35.2 Vi du 35

35.2 2-(clomagnesio)-5-(triflometyl)pyrimidin

Tuong tw nhu vi du 1.1, thu dugc bing cach khéi déu tir 2-iodo-5-
(triflometyl)pyrimidin 35.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3
M) & nhiét 9 -65°C.

Buée cubi cung (vi du 35)

Thu dugc tuong tu nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ung v6i 2-(clomagnesio)-5-
(triflometyl)pyrimidin 35.2 ¢ nhiét d§ -70°C. Khi sy chuyén hoa hoan toan dugc quan
sat thdy bang phuong phap HPLC-MS, hon hop phan tng dugce phén thanh etyl axetat
va dung dich nude nira bdo hoa cua natri bicacbonat. Cic pha dugc tach va pha nude
dugc chiét bang etyl axetat. Pha hitu co dugc 1am khd, ¢6 dic va tinh ché bang phuong
phap sic ky trén silicagel (stt dung gradien dung mdi xyclohexan/etyl axetat tir 100/0
dén 50/50).

Hiéu suét: 9% so v6i ly thuyét

Phd khéi (ESIY): m/z =311 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,83 phut.

Vi du 36

6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-(triflometyl)pyridin-
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2-carbonitril

Vidu36

36.2 6-(clomagnesio)-4-(triflometyl)pyridin-2-carbonitril

Tuong tu nhu vi du 1.1, thu dugc bing cach khéi dau tr 6-iodo-4-
(triflometyl)pyridin-2-carbonitril 36.1 va phirc isopropylmagie clorua lithiclorua (dung
dich 1,3 M) & nhiét d6 -70°C.

Buée cubi cung (vi du 36)

Thu dugc twong ty nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tmg véi 6-(clomagnesio)-4-
(triflometyl)pyridin-2-carbonitril 36.2 & nhiét do -70°C. Khi su chuyén héa hoan toan
dugc quan sat thiy bang phuong phap HPLC-MS, hdn hop phéan tng duge phan thanh
etyl axetat va dung dich nuéc nira bdo hoa clia natri bicacbonat. Cac pha dugc tach va
pha nu6c dugc chiét bé“mg etyl axetat. Pha hiru co dugc lam kho, c6 déc va tinh ché
bang phuong phap sic ky trén silicagel (stt dung gradien dung moi xyclohexan/etyl
axetat tir 100/0 dén 50/50).

Hiéu sudt: 48% so vdi ly thuyét

Phd khéi (ESI): m/z = 335 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,90 phut.

Vidu 37
6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-(triflometyl)pyridin-

2-carbonitril

NH,
I MNa _ czMgYm\ 2N N O’N\ N N%N
P F NP ~F
F F
37.4 Vi dy 37
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37.4 6-(clomagnesio)-3-(diflometyl)pyridin-2-carbonitril

Tuwong tw nhu vi du 1.1 thu dwgc bing cach khéi dau tir 3-(diflometyl)-6-
iodopyridin-2-carbonitril 37.3 va phuc isopropylmagie clorua lithiclorua (dung dich
1,3 M) & nhiét do -70°C.

Budc cudi cung (vi du 37)

Thu duge tuong ty nhu vi du 1 bing cach tién hanh phan tng giita 6-clometyl-
5-metyl-[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin =~ C  va  6-(clomagnesio)-3-
(diflometyl)pyridin-2-carbonitril 37.4 & nhiét do -65°C. Khi sy chuyén héa hoan toan
duoc quan sat thiy bang phuong phap HPLC-MS, hdn hop phan tng duge phan thanh
etyl axetat va dung dich nuGc nira bdo hoa cua natri bicacbonat. Cac pha dugc tach va
pha nudc dugc chiét béng etyl axetat. Pha hitu co dugc 1lam khd, c6 dic va tinh ché
bang phuong phap sic ky trén silicagel (st dung gradien dung mdi xyclohexan/etyl
axetat tir 100/0 dén 50/50).

Hiéu suit: 32% so voi ly thuyét

Phd khéi (ESTY): m/z = 317 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,86 phut.

Vidu 38

6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-clopyridin-2-

carbonitril
N 2 Cit N\/’f/ﬁ
N \F
i ci
38.4 38.2

38.2 4-clo-6-(clomagnesio)pyridin-2-carbonitril

Tuwong tu nhu vi du 1.1 thu duge bang cach khéi dau tir 4-clo-6-iodopyridin-2-
carbonitril 38.1 va phurc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét
do -70°C.

Buée cudi cung (vi du 38)
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Thu dugc tuong tg nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ung voi 4-clo-6-
(clomagnesio)pyridin-2-carbonitril 38.2 & nhiét do -70°C. Khi su chuyén hoa hoan
toan duoc quan sat thdy bang phuong phap HPLC-MS, hdn hop phan tmg duoc pha
lodng bang metanol, ¢ dic trong diéu kién ap suit giam va tinh ché bang phuong
phap sic ky trén silicagel (st dung gradien dung méi xyclohexan/etyl axetat tir 100/0
dén 50/50).

Hiéu suét: 26% so vdi ly thuyét

Phd khéi (ESIY): m/z = 301 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,84 phut.

Vidu 39

6-[(5-xyclopropylpyridin-2-yl)metyl]-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-amin

391 38.2

39.2 2-(clomagnesio)-5-xyclopropylpyridin

Tuong ty nhu vi du 1.1 thu dugc bang cach khéi dau tr 5-xyclopropyl-2-
iodopyridin 39.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét
do -70°C.

Budce cudi cung (vi du 39)

Thu duge tuong tu nhu vi du 1 bang cach tién hanh phan tng gifra 6-clometyl-
5-metyl-[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin ~ C  va  2-(clomagnesio)-5-
xyclopropylpyridin 39.2 & nhiét d¢ -65°C. Khi su chuyén hoa hoan toan dugc quan sat
thiy bang phuong phap HPLC-MS, hdn hop phan tng dugc pha lodng bang metanol,
cb dic trong diéu kién 4p suét giam va tinh ché bang phuong phap RP-HPLC (chét cai

bién: amoni hydroxit).

Hiéu suét: 18% so v6i Iy thuyét
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Phd khéi (ESIY): m/z = 282 [M+H]*
HPLC (Phuong phap 1): Thoi gian luu = 0,89 phut.
Vi du 40

6-[(5-xyclopropylpyridin-2-yl)metyl]-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-amin

402 M

40.3 2-(clomagnesio)-5-xyclopropylpyridin-4-carbonitril

Tuong ty nhu vi du 1.1 thu dugc bing cach khéi dau tir 5-xyclopropyl-2-
iodopyridin-4-carbonitril 40.2 va phuc isopropylmagie clorua lithiclorua (dung dich
1,3 M) & nhiét do -70°C.

Budce cudi cung (vi du 40)

Thu dugc tuong tu nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan tUng v6i 2-(clomagnesio)-5-
xyclopropylpyridin-4-carbonitril 40.3 ¢ nhiét do -65°C. Khi su chuyén hoa hoan toan
dugc quan sat thiy bang phwong phap HPLC-MS, hdn hop phéan tmg duge pha lodng
bang metanol, ¢ dic trong diéu kién ap suit giam va tinh ché bang phuong phap RP-
HPLC (chét cai bién: amoni hydroxit). Tinh ché phan con lai bing phuong phap sic ky
nhanh trén cot silicagel (st dung gradien dung méi diclometan/metanol tir 99/1 dén
86/14).

Hiéu suét: 5% so véi Iy thuyét

Phé khéi (ESI): m/z = 307 [M+H]"

HPLC (Phuong phap 2): Thoi gian luu = 0,76 phut.
Vidu4l

6-[(5-xyclopropoxypyridin-2-yl)metyl]-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

amin
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NH,
CiMg. N N N
R Az R ™
H S S el P> —_—
412 41.3 Vidy 41

41.3 2-(clomagnesio)-5-xyclopropoxypyridin

Tuwong tu nhu vi du 1.1 thu duoc bang cach khéi dau tir 5-xyclopropoxy-2-
iodopyridin 41.2 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét
do -70°C.

Budc cudi cing (vi du 41)

Thu dugc twong ty nhu vi du 1 bing cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan Ung v6i 2-(clomagnesio)-5-
xyclopropoxypyridin 41.3 ¢ nhiét do -65°C. Khi su chuyén héa hoan toan dugc quan
sat thay bang phuong phap HPLC-MS, hdn hop phéan tmg dugc phan thanh etyl axetat
va dung dich nuéc nira bdo hoa cla natri bicacbonat. Cac pha dugc tach va pha nude
duoc chiét bang etyl axetat. Pha hitu co duge lam kho, ¢6 dac va tinh ché bang phuong
phap sic ky trén silicagel (st dung gradien dung moi ete dau mé/etyl axetat tir 88/12
dén 0/100).

Hiéu suit: 3% so vdi Iy thuyét

Phd khéi (ESTY): m/z = 298 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,88 phut.
Vidu 42

6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-xyclopropylpyridin-

2-carbonitril

42.3  6-(clomagnesio)-3-xyclopropylpyridin-2-carbonitril
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Tuong tw nhu vi dy 1.1 thu duoc bang cach khéi dau tir 3-xyclopropyl-6-
iodopyridin-2-carbonitril 42.2 va phuc isopropylmagie clorua lithiclorua (dung dich
1,3 M) & nhiét do -70°C.

Buéc cubi cung (vi du 42)

Thu dugce twong tu nhu vi du 1 bing cach tién hanh phan tng giita 6-clometyl-
5-metyl-[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin ~C  va  6-(clomagnesio)-3-
xyclopropylpyridin-2-carbonitril 42.3 & nhiét do -75°C. Khi sy chuyén héa hoan toan
dugc quan sat thiy bang phwong phap HPLC-MS, hén hegp phén tng dugc phén thanh
etyl axetat va dung dich nuéc nira bao hoa cia natri bicacbonat. Cac pha dugc tach va
pha nudc dugc chiét bang etyl axetat. Pha hitu co dugc lam kho, ¢6 dic va tinh ché
bang phuong phép sac ky trén silicagel (st dung gradien dung méi diclometan/metanol
tir 88/12 dén 0/100).

Hiéu sut: 38% so vai ly thuyét

Phd khéi (ESIY): m/z = 307 [M+H]*

HPLC (Phuwong phap 1): Thoi gian luu = 0,90 phut.

Vidu 43

6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-xyclopropylpyridin-

3-carbonitril

43.4 Vidu43

43.4 6-(clomagnesio)-2-xyclopropylpyridin-3-carbonitril

Tuong tu nhu vi du 1.1 thu duoc bing cach khoi dau tir 2-xyclopropyl-6-
iodopyridin-3-carbonitril 43.3 va phitc isopropylmagie clorua lithiclorua (dung dich

1,3 M) & nhiét do -70°C.

Budc cudi cung (vi du 43)
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Thu duge twong tu nhu vi du 1 bang cach cho 6-(bromometyl)-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-amin  hydrobromua D phén Ung v6i 6-
(clomagnesio)-2-xyclopropylpyridin-3-carbonitril 43.4 & nhiét do -65°C. Khi su
chuyén hoa hoan toan dugc quan sat thiy bang phuong phap HPLC-MS, hdn hop phan
g dugc phan thanh etyl axetat va dung dich nude nira bao hoa cla natri bicacbonat.
Cac pha dugc tach va pha nudc dugce chiét bz"mg etyl axetat. Pha hitru co dugc lam kho,
cb dic va tinh ché bang phuong phap RP-HPLC (chét cai bién: axit trifloaxetic).

Hiéu suét: 9% so véi ly thuyét

Phd khéi (ESTY): m/z = 307 [M+H]*

HPLC (Phuong phép 2): Thoi gian luu = 0,81 phut.

Vi du 44

5-Metyl-6-(5-metylsulfanyl-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
NH,
i\\E’N\ N CiMg \5‘( N\ ,,,,,,,,,,,,,,, - o Newy ™S Il N‘\%
P g~ NN NENEN NN
441 442 Vidud4

44.2 (5-metylsulfanyl-2-pyridyl)-magie clorua

Tuwong tu nhu vi du 1.1 thu dugc béang cach khoi dau tir 2-iodo-5-metylsulfanyl-
pyridin 44.1 va phtrc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét do -
60°C.

Budc cubi cing (vi du 44)

Thu dugc twong ty nhu vi du 1 bang cach tién hanh phan tmg giita 6-clometyl-
5-metyl-[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C va (5-metylsulfanyl-2-pyridyl)-
magie clorua 44.2 ¢ nhiét do -65°C. Khi su chuyén héa hoan toan dugce quan sat thay
bang phuong phap HPLC-MS, hon hop phan tng duge pha lodng bang metanol, ¢d
dac trong diéu kién ap suat giam va tinh ché bang phuong phép sic ky silicagel (dung

moi rira giai: xyclohexan/etyl axetat 0% -> 80%).
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Hiéu suét: 11% so voi Iy thuyét

Phd khéi (ESTY): m/z = 288 [M+H]*

HPLC (Phuong phéap 3): Thoi gian Iuu = 0,80 phut.
Vi du 45

4-amino-2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)pyrimidin-5-

carbonitril
i?/N N ‘ N ",
H i ¢ H i
ol NN CMg. NN Ne e NN N N NH,
................... - 0 ~ 0 o0 = 0 |
N N NN N N
N N N N
45.2 45.3 45.4 Vidu 45

5.3  (E)-N'-[2-(clomagnesio)-5-xyanopyrimidin-4-yl]-N,N-dimetylmetanimidamit

Tuong tu nhu vi du 1.1, thu dwgc bang cach khoi dau tir (E)-N'-(5-xyano-2-
iodopyrimidin-4-y1)-N,N-dimetylmetanimidamit 45.2 va phtrc isopropylmagie clorua
lithiclorua (dung dich 1,3 M) & nhiét d6 -70°C.

454 (E)-N'-[2-({7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-yl}metyl)-5-
xyanopyrimidin-4-y1]-N,N-dimetylmetanimidamit

Thu duwoc tuong ty nhu vi du 1 bang cach cho 6-clometyl-5-metyl-
[1,2,5]oxadiazolo-[3,4-b]pyridin-7-ylamin C phan ung vé6i (E)-N'-[2-(clomagnesio)-5-
xyanopyrimidin-4-yl]-N,N-dimetylmetanimidamit 45.3 & nhi¢t do -65°C. Khi su
chuyén hoéa hoan toan dugc quan sat thiy bang phuong phap HPLC-MS, hdn hgp phan
ng duoc pha lodng bang metanol, c6 dic trong diéu kién 4p suét giam va tinh ché
bang phuong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suat: 13% so v6i 1y thuyét

Ph khéi (ESIY): m/z = 338 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,81 phut.

Budc cubi cung (vi du 45)
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(E)-N'-[2-({ 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-y1} metyl)-5-
xyanopyrimidin-4-yl]-N,N-dimetylmetanimidamit 45.4 (20,0 mg, 0,06 mmol) va 0,2
mL HCI (dung dich nude 32 %) dugc hoa tan trong 2,0 mL metanol va hdn hop duoc
khudy trong 10 phit. Tinh ché hdn hop bing phuong phap RP-HPLC (chét cai bién:

amoni hydroxit).
Hiéu suit: 5,9 mg (35% theo 1y thuyét)

Phd khéi (ESIY): m/z = 283 [M+H]"

NH, 0 G NH,
M N N
N AN JJ\ 9 A N XX AN
o 0 + N Yr —— o | R1
—
\N/ N/ Yo .= N N/ Yo =
Y=N, CH

Vi du 46

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-5-

(triflometyl)pyrimidin-4-amin

NH,
i\%/%\ij} I caaag\?fﬁiz e SNy N\\(NH;
N A_F N F NP A N AN F
; WSS I
! o !
46.3 46.4

Vidu 46

Dung dich #1: 2-iodo-5-(triflometyl)pyrimidin-4-amin 46.3 (2,00 g, 6,93 mmol) dugc
hoa tan trong 30 mL tetrahydrofuran va lam lanh hdn hop xudng -60°C. Phic
isopropylmagie clorua lithi (dung dich 1,3 M, 11,15 mL, 14,49 mmol) duoc bd sung
tirng giot va hon hgp duoc khudy trong 20 phut.

Dung dich #2: 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl axetat E
(1,40 g, 6,30 mmol) dugc hoa tan trong 20 mL tetrahydrofuran va lam lanh xubng -
70°C. Phurc déng xyanua lithi clorua (dung dich 1 M, 6,62 mL, 6,62 mmol) duoc bd

sung.

Trong moi trudng argon, dung dich #1 chira hop chét 46.4 dugc bd sung tir tir qua éng
thong vao dung dich #2, duy tri nhiét do bén trong dudi -60°C. B6 sung lithi
bis(trimetylsilyl)amit (dung dich 1M trong tetrahydrofuran, 6,30 mL, 6,30 mmol) tir tur
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& nhiét d -60°C va hdn hop duoc 1am 4m 1én -30°C. Hon hop duge axit hoa bang axit
clohydric 4M, rét vao dung dich nuéc amoni clorua/amoniac béo hoa (dung dich ty 1¢
thé tich/thé tich 1a 9/1) va chiét bang etyl axetat. Cdc pha hitu co két hop duoc say kho
va co dac trong diéu kién 4p suét giam. Tinh ché phan con lai bang phuong phap sdc
ky trén silicagel (st dung gradien dung moi xyclohexan/etyl axetat tir 100/0 dén
40/60).

Hiéu suét: 736 mg (36% theo 1y thuyét)

Phd khéi (ESTY): m/z = 326 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,80 pht.
Vi du 47

6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-clopyridin-2-

carbonitril
N ,;}‘4
{ i:»{vé’ . c;z«sg\i,w%g/ .
A N
47.1 472 Vi du 47

47.2 3-clo-6-(clomagnesio)pyridin-2-carbonitril

Tuong tw nhu vi du 46 thu dugc bang cach khéi dau tir 3-clo-6-iodopyridin-2-
carbonitril 47.1 va phirc isopropylmagie clorua lithiclorua (dung dich 1,3 M) & nhiét
do -70°C.

Budc cubi cung (vi du 47)

Tuong tw nhu vi du 46, thu dugc bang cich khéi diu tir 3-clo-6-
(clomagnesio)pyridin-2-carbonitril 47.2 va 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-6-ylmetyl axetat E. Tinh ché hén hop bang phuong phép sdc ky nhanh trén
cot silicagel (sir dung gradien dung mdi xyclohexan/etyl axetat tir 100/0 dén 20/80).

Hiéu suat: 49% so vai ly thuyét

Phd khéi (ESIY): m/z = 301 [M+H]"
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HPLC (Phuong phap 1): Thoi gian luu = 0,85 phut.
Vidu 48

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-triflometyl-pyridin-

2-carbonitril

| :N\\/{/N . C?MQYNJN .

Fe
48.3 48.4 Vidu 48

48.4 6-(clomagnesio)-3-(triflometyl)pyridin-2-carbonitril

Tuong ty nhu vi du 46 thu dugc bang cach khéi dau tir 6-Iodo-(3-triflometyl)pyridin-
2-carbonitril 48.3 va phtrc isopropylmagie clorua lithiclorua (dung dich 1,3 M) ¢ nhiét
do -70°C.

Bude cudi cung (vi du 48)

Tuong tu nhu vi du 46 thu dugc bang cach khéi dau tir 6-(clomagnesio)-3-
(triflometyl)-pyridin-2-carbonitril 48.4 va 7-amino-5-metyl-[1,2,5]oxadiazolo-[3,4-
b]pyridin-6-ylmetyl axetat E. Tinh ché hdn hop bang phuong phap sdc ky nhanh trén
cot silicagel (st dung gradien dung mdi xyclohexan/etyl axetat tir 100/0 dén 20/80).

Hiéu suit: 73% so vai ly thuyét

Phd khéi (ESTY): m/z = 335 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,91 phut.
Vi du 49

1-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-triflometyl-
pyridin-2-yl]-2-metyl-propan-1-on
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Tuwong tu nhu vi du 48 thu duoc ngoai hop chéat vi du 48 khi 1,5 duong luong
chét phan Gng Grignard duoc sir dung va lithi bis(trimetylsilyl)amit khong dugc bd
sung vao hdn hop phan tng. Tinh ché hdn hop bang phuong phap RP-HPLC (chét cai

bién: amoni hydroxit).

Hiéu suit: 20% so voi Iy thuyét

Phd khéi (ESTY): m/z = 380 [M+H]*

HPLC (Phuwong phap 1): Thoi gian luu = 0,93 phut.
Vi du 50

6-[4-clo-5-(triflometyl)pyrimidin-2-ylJmetyl-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-

7-amin
hH,
NN CiMg § NW o’N\ N 13 Ne O
U ! ] . '
N = % F N\A/ N N/ N~ 3 F
Fé Fe F g,-
50.1 50.2 Vidy 50

Tuong ty nhu vi du 46, thu dugc béng cach khai dau tir 4-clo-2-iodo-5-
(triflometyl)pyrimidin  50.1 va 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-
ylmetyl axetat E. Tinh ché hdn hop bang phwong phap RP-HPLC (chat cai bién: amoni
hydroxit)

Hiéu suit: 6% so véi Iy thuyét

Pho khéi (ESIY): m/z = 345 [M+H]*

HPLC (Phuwong phap 1): Thoi gian luu = 0,94 phaut.
Vidu 51

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)pyrimidin-4-carbonitril

N 2N N
5YNM i CiMQYN\w * M ~
; o, _
N N N/\N“’A\ N =
511 51.2 Vidu 51
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Tuong tuy nhu vi du 46, thu dugc bing cach khoi dau tir 2-iodopyrimidin-4-
carbonitril 51.1 va 7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl axetat
E. Tinh ché hdn hop bing phuong phap sic ky nhanh trén cot silicagel (st dung
gradien dung moi xyclohexan/etyl axetat tir 100/0 dén 20/80).

Hiéu suit: 10% so véi ly thuyét
Pho khéi (ESIY): m/z = 268 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,73 phut.

N
+ X AN
=
(0]
N //N [N NH2 NH2
O/ = A /N\ AN N\ N X
\/ + | P Rl ——— = g | Rl + o
N™ “NH, o WS = NN N N
=

Viduy 52

5-Metyl-6-(6-triflometyl-pyridin-2-ylmetyl)-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

o ji HH, £
NN, N SN
——— O‘ . i F
N,—«\N/’ o

521 Vidus2

52.1 4-(6-Triflometyl-pyridin-2-yl)-butan-2-on

Hén hop cua (Frontier) 2-(clometyl)-6-(triflometyl)pyridin (1,00 g, 5,11 mmol)
¢6 san trén thi truomg, axetyl axeton (0,53 mL, 5,11 mmol) va kali cacbonat (710 mg,
5,11 mmol) trong 25 mL metanol dugc khudy & nhiét do 80°C trong 18 gid. B6 sung
nuée va chiét san phdm bang diclometan. Lép hitu co dugc lam khd va cd dic trong
diéu kién ap suat giam. Tinh ché phan con lai bing phuong phép sic ky silicagel (dung
moi rira giai: ete dau hoa/etyl axetat 100/0 -> 85/15)

Phé khéi (ESTY): m/z = 192 [M+H]*

HPLC (Phuong phap 3): Thoi gian luu = 0,94 pht.
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Budc cudi cung (vi du 52)

Trong modi trudong nito, 4-amino-1,2,5-oxadiazol-3-carbonitril (ABCR) (45,0
mg, 0,41 mmol) c6 sin trén thi truong va 4-(6-triflometyl-pyridin-2-yl)-butan-2-on
52,1 (88,79 mg, 0,41 mmol) dugc hoa tan trong 2,0 mL toluen. Thiéc(IV)clorua (0,10
mL, 0,82 mmol) dugc bd sung va hdn hop duoc khqu ¢ nhiét do trong phong trong
30 phat. Hn hop duge khudy ¢ nhiét do 110°C trong 18 gid. Chét rin dugce loc va
tinh ché bang phwong phap RP-HPLC (chét cai bién: axit trifloaxetic).

Hiéu suit: 6 mg (5% theo 1y thuyét)

Phd khéi (ESTY): m/z = 310 [M+H]*

HPLC (Phuong phap 2): Thoi gian luu = 0,82 phut.
Vi du 53

5-Metyl-6-(6-metyl-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

{{NQ‘%/CN NH
N N NS NM Na
o Of}‘\ N‘/\”N’)\ p
531

Vidu 53

53.1 4-(6-Metyl-pyridin-2-yl)-butan-2-on

Twong tw nhu hop chét trung gian 52.1, thu dugc bing cach khéi dau tir 2-
(clometyl)-6-(metyl)pyridin c¢6 sin trén thi truong (BroadPharma) va axetyl axeton.

Tinh ché hén hop bing phuong phap RP-HPLC (chit cai bién: NH;OH).
Pho khéi (ESIY): m/z = 164 [M+H]"
HPLC (Phuwong phap 1): Thoi gian luu = 0,73 phut.

Budc cudi cing (vi du 53)

Tuong ty nhu vi du 52, thu duoc béng cach khoi dau tir 4-amino-1,2,5-
oxadiazol-3-carbonitril (ABCR) c¢6 sin trén thi truong va 4-(6-metyl-pyridin-2-yl)-
butan-2-on 53.1. Hdn hop dugc khudy & nhiét do hdi luu trong 1 gi. Phan két tia
duoc tap hop bang cach loc va dugce tao huyén phu trong dung dich natri hydroxit 1 M.
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Huyén phu duge chiét bang etyl axetat. Pha hitu co dugc lam kho va cb dic trong diéu
kién &p sudt giam. Tinh ché phin con lai bing phuong phap RP-HPLC (chét cai bién:
NH4+OH).

Hiéu sut: 4% so voi ly thuyét

Phd khéi (ESIY): m/z = 256 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,82 phit.
Vi du 54

Metylamit  axit  6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-
pyridin-2-carboxylic

O g o N, o B, o
ESS . g . / ] . E) i
S | . ; . P M, Mo, P P [ , X
By R B T R S0 : ST S I D D
O BTy B
54,4 54,2 Vidy 54

54.1 Metyl este cua axit 6-(3-Oxo-butyl)-pyridin-2-carboxylic

Twong tw nhu hop chat trung gian 52.1 thu dugc bang cach khoi dau tir metyl
este cua axit 6-bromometyl-pyridin-2-carboxylic ¢6 san trén thi truong (Activate) va

axetyl axeton.
Hiéu suit: 32% so vdi ly thuyét
Phd khéi (ESIY): m/z = 208 [M]*
HPLC (Phuong phap 3): Thoi gian luu = 0,74 phut.

54.2 Axit 6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-

carboxylic

Hoa tan 4-amino-1,2,5-oxadiazol-3-carbonitril (ABCR) c6 san trén thi truong
(303 mg, 2,76 mmol) va metyl este cua axit 6-(3-oxo-butyl)-pyridin-2-carboxylic 54,1
(571 mg, 2,76 mmol) trong 20 mL toluen. Thiéc (IV)clorua (0,65 mL, 5,51 mmol)
duge bd sung va hon hgp dugc khudy & nhiét do trong phong trong 30 phut va sau dé
trong 19 gid' & nhiét do hodi hru. Co dac hdn hop trong diu kién 4p suét giam va phan

con lai dugc két hop trong metanol. Dung dich nudc natri hydroxit duoc bb sung va
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cac mubi thiée duoc loc ra. Dich loc dugce tinh ché bang phuong phap RP-HPLC (chét
cai bién: axit trifloaxetic).

Hiéu suét: 170 mg (22% theo Iy thuyét)

Phé khéi (ESIY): m/z = 286 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 0,61 phut.
Budce cudi cung (vi du 54)

Axit 6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-
carboxylic 54.2 (50,0 mg, 0,18 mmol), O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni hexaflo-phosphat (73,3 mg, 0,19 mmol) va N,N-diisopropyletylamin
(70 uL, 0,39 mmol) trong 0,5 mL N,N-dimetylformamit duoc khudy & nhiét do trong
phong trong 15 phut. Metyl amin (dung dich 2M trong tetrahydrofuran; 0,18 mL, 0,35
mmol) dwge bd sung va hén hop dugce khudy & nhiét do trong phong trong 18 gio. Hon
hop dugc pha lodng bang metanol, axit hoa bang axit trifloaxetic va tinh ché bang
phuong phap RP-HPLC (chét cai bién: axit trifloaxetic). San phim thu duoc sau khi
tinh ché thém bing phwong phap RP-HPLC (chét cai bién: amoni hydroxit)

Hiéu suit: 21 mg (40% theo ly thuyét)

Ph6 khéi (ESIY): m/z = 299 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,73 phut.
Vidu 55

Dimetylamit axit 6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-
pyridin-2-carboxylic

Thu dugc bing cach khoi dau tr axit  6-(7-Amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-carboxylic 54.2 va dimetyl amin
(dung dich 2M trong tetrahydrofuran). V

Hiéu suét: 5,5 mg (10% theo ly thuyét)
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Phé khéi (ESIY): m/z =313 [M+H]"
HPLC (Phuong phap 1): Thoi gian luu = 0,72 phut.
Buéc cubi cung (vi du 56)

Amit axit 6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-

carboxylic

Axit “6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-
carboxylic 54.2 (320 mg, 1,1 mmol) duoc két hop trong 5 mL N,N-dimetylformamit
va N,N’-carbonyldiimidazol (190 mg, 1,2 mmol). Hon hop dugc khudy trong 2 gid &
nhiét do trong phong. Lam lanh hon hop xubng 0°C trude khi bd sung amoniac (dung
dich nuéc 32%, 1,9 mL). Hon hop dugc khqu trong 18 gi¢ & nhiét do trong phong.
Tinh ché hdn hop bang phwong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 130 mg (41% theo 1y thuyét)

Phd khéi (ESIY): m/z = 285 [M+H]*

HPLC (Phuong phap 3): Thoi gian luu = 0,63 phut.

HetAr

Vidu3 Cic vi du tir 57 dén 62

Vidu 57

6-(6-Furan-2-yl-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

NH, A\
JANSZE N Ny S
o _| |
N N =

6-(6-clo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin
(vi du 3) (50,0 mg, 0,18 mmol), axit 2-furanboronic (30,4 mg, 0,27 mmol), kali
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cacbonat (dung dich nuéc 2M, 200 pL, 0,40 mmol) va 1,1°-bis(di-tert-
butylphosphino)feroxen paladi diclorua (35,5 mg, 54,4 pmol) duoc hoa tan trong 2,0
mL dioxan. Hon hop dugc khudy & nhiét d6 100°C trong 1 gio. Tinh ché hon hop bang
phuong phéap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 8 mg (14% theo ly thuyét)

Phé khéi (ESTY): m/z = 308 [M+H]*

HPLC (Phuong phép 1): Thoi gian luu = 0,92 phut.
Vi du 58

5-metyl-6-[(pyridin-2-yl)metyl]-[1,2,5]oxadiazolo[3,4-b]pyridin-7-amin

Thu duoc & dang san phdm phu khi tng hop hop chit & vi du 57. Tinh ché hdn
hop bang phuong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 16 mg (37% theo ly thuyét)

Phd khéi (ESTY): m/z = 242 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,72 phut.
Vidu 59

5-Metyl-6-[6-(3-metyl-3H-imidazol-4-yl)-pyridin-2-ylmetyl]-[1,2,5]oxadiazolo[ 3,4-
b]pyridin-7-ylamin

N
NHZ I \>
N N
N X X N
o} { \
N= S\ =

Thu dwoc bang cach khoi dau tir 6-(6-clo-pyridin-2-ylmetyl)-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 3) va pinacol este axit (1-metyl-1H-
imidazol-5-yl)boronic. Tinh ché hdn hop bang phuong phap RP-HPLC (chét cai bién:

amoni hydroxit).
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Hiéu suét: 15 mg (25% theo 1y thuyét)

Phé khéi (ESIY): m/z = 322 [M+H]"

HPLC (Phuong phép 1): Thoi gian luu = 0,76 phut.
Vi du 60

6-[6-(3,5-Dimetyl-isoxazol-4-yl)-pyridin-2-ylmetyl]-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

Thu dugc bang cach khoi déu tir 6-(6-clo-pyridin-2-ylmetyl)-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 3) va axit 3,5-dimetyl-4-
isoxazolboronic. Loc hdn hop qua silicagel va tinh ché bang phuong phap RP-HPLC

(chét cai bién: axit trifloaxetic).

Hiéu suét: 28 mg (47% theo 1y thuyét)

Ph6 khéi (ESIY): m/z = 337 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,87 phut.
Vidu 61

5-Metyl-6-[6-(1-metyl-3-triflometyl-1H-pyrazol-4-yl)-pyridin-2-ylmetyl]-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

N/
NH, ’ \N
N /
/N\ X | S
)
N\ =
NT SN Z

Thu duoc bing cach khéi dau tir 6-(6-clo-pyridin-2-ylmetyl)-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin ~ (vi du 3) va axit I-metyl-3-
triflometylpyrazol-4-boronic. Loc hon hop va tinh ché bang phuong phap RP-HPLC

(chét cai bién: amoni hydroxit).

Hiéu suét: 14 mg (39% theo ly thuyét)
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Phd khéi (ESI): m/z = 390 [M+H]*
HPLC (Phuwong phap 3): Thoi gian luu = 0,91 phat.
Vi du 62

5-Metyl-6-[6-(3-triflometyl-1H-pyrazol-4-yl)-pyridin-2-ylmetyl]-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

Thu dwgc bang cach khéi dau tir 6-(6-clo-pyridin-2-ylmetyl)-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 3) va pinacol este axit 3-(triflometyl)-
1H-pyrazol-4-boronic. Lam dimg hén hop bang metanol, loc va tinh ché bang phuong
phap RP-HPLC (chat cai bién: amoni hydroxit).

Hiéu suat: 61 mg (90% theo ly thuyét)
Phd khéi (ESIY): m/z = 376 [M+H]"

HPLC (Phuong phap 3): Thoi gian luu = 0,86 phut.

Céc vi dy 63 - 64

Vidu 63

2-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-yl]-2-

metyl-propionitril

NH,
N
N AN A X
o _ | N
N N/ =

6-(6-clo-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin
(vi du 3) (50,00 mg, 0,181 mmol), isobutyronitril (0,100 mg, 1,447 mmol) va dung
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dich natri bis(trimetylsilyl)amit 1M trong THF (0,500 ml, 0,50 mmol) dugc hoa tan
trong 1,0 mL tetrahydrofuran. Hon hop dugc khudy & nhiét do 100°C trong 15 phut
trong 10 vi song. Tinh ché hén hop bang phwong phap RP-HPLC (chét cai bién: amoni
hydroxit).

Hiéu suat: 21 mg (37% theo ly thuyét)

Phd khéi (ESI): m/z = 309 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,88 phut.
Vi du 64

1-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-yl]-

xyclopentancarbonitril

Tuong ty nhu vi du 63, thu duoc bing cach khoi dau tir 6-(6-clo-pyridin-2-
ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin ~ (vi ~du  3) va

xyclopentancarbonitril.
Hiéu suat: 34% so vai 1y thuyét
Phé khéi (ESI): m/z = 335 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,93 phut.

Vidu22 881
NH,
,«N\_ \ fs}\ N,
STy
NN HetAr
Céc vi du 65 dén 69
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65.1 6-[5-Bromo-6-(2,4-dimetoxy-benzylamino)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

Thu dugc bing cach khéi dau tir 6-(5-Bromo-6-flo-pyridin-2-ylmetyl)-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va 2,4-dimetoxy-benzylamin st
dung diisopropyletylamin thay cho kali florua. Khudy trong 18 gio & nhiét 4o 120°C
va tinh ché bang phuong phap RP-HPLC (chét cai bién: axit trifloaxetic).

Hiéu suét: 0,15 g (58% theo 1y thuyét)

Phd khdi (ESIY): m/z = 484, 486 [M+H]"

HPLC (Phuong phap 4): Thoi gian luu = 1,07 phuat.

65.2 6-(6-Amino-5-bromo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4~
b]pyridin-7-ylamin

B6 sung 2,0 mL axit trifloaxetic vao 6-[5-Bromo-6-(2,4-dimetoxy-
benzylamino)-pyridin-2-ylmetyl]-5-metyl-[1,2,5]-oxadiazolo-[ 3,4-b]-pyridin-7-ylamin
65.1 (0,271 g, 0,558 mmol) trong 10 mL diclometan,. Hon hop dugc khudy trong 18
gi®, phén chia thanh dung dich nudc natri bicacbonat bao hoa va diclometan. Cac pha
dugc tach va pha nudc dugce chiét bing diclometan. Pha hitu co két hop dugc sdy kho
va ¢6 dic trong diéu kién ap suit giam.

Hiéu suét: 0,20 g (107% theo ly thuyét)

Phd khéi (ESTY): m/z = 334, 336 [M+H]"

HPLC (Phuong phap 4): Thoi gian Iuu = 0,83 phut
Budce cudi cung (vi du 65)
6-[6-Amino-5-(5,6-dihydro-4H-pyrolo[ 1,2-b]pyrazol-3-yl)-pyridin-2-ylmetyl}-5-
metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin
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Thu duoc bang cach khéi dau tir 6-(6-Amino-5-bromo-pyridin-2-ylmetyl)-5-
metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin ~ 652 va  3-(4,4,5,5-tetrametyl-
[1,3,2]dioxaborolan-2-y1)-5,6-dihydro-4H-pyrolo[1,2-b]pyrazol. Hoén hop duge loc
qua silicagel va rua bang etyl axetat. Tinh ché hdn hop bang phwong phap RP-HPLC

(chét cai bién: amoni hydroxit).

Hiéu suat: 15 mg (34% theo ly thuyét)

Phd khéi (ESIY): m/z = 363 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,81 phut.
Vi du 66

6-[6-Amino-5-(3,5-dimetyl-isoxazol-4-yl)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

Thu duoc bang cach khéi dau tir 6-(6-Amino-5-bromo-pyridin-2-ylmetyl)-5-
metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin 652 va pinacol este axit 3,5-
dimetylisoxazol-4-boronic va metanol bd sung thém. Hon hop dugce loc qua silicagel
va rira bang etyl axetat. Tinh ché hdn hop bang phwong phap RP-HPLC (chat cai bién:

axit trifloaxetic).

Hiéu suit: 18 mg (43% theo ly thuyét)

Phd khéi (ESIY): m/z = 352 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,91 phut.
Vi du 67

6-(6-Amino-5-thiazol-5-yl-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin
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Thu dugc bing cach khoi ddu tir 6-(6-Amino-5-bromo-pyridin-2-ylmetyl)-5-
metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin ~ 65.2  va 5-(4,4,5,5-tetrametyl-
[1,3,2]dioxaborolan-2-yl)-thiazol. Hon hop dugc loc qua silicagel va rira bang etyl
axetat. Tinh ché hdn hop bing phwong phiap RP-HPLC (chdt cai bién: axit

trifloaxetic).

Hiéu sult: 12 mg (29% theo ly thuyét)

Phd khéi (ESTY): m/z = 340 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,63 phut.
Vi du 68

6-[6-Amino-5-(2,4-dimetyl-2H-pyrazol-3-yl)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

NH,
Nee N N\ NH,
o _| 1 |
NTSN NF
/
N—
J N

Thu dugc bing cach khéi dau tir 6-(6-Amino-5-bromo-pyridin-2-ylmetyl)-5-
metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin 652 va 1,4-dimetyl-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol va metanol bd sung thém. Hon hop
dugc loc qua silicagel va rira bang etyl axetat. Pha hitu co dugc lam kho, co dic trong
didu kién 4p suit gidm va tinh ché bing phuong phap RP-HPLC (chét cai bién: axit
trifloaxetic). Phan con lai dugc pha lodng trong axetonitril, bazo héa bang trietylamin

va tinh ché bing phuong phap RP-HPLC (chit cai bién: amoni hydroxit).
Hiéu sudt: 8 mg (24% theo Iy thuyét)
Phé khéi (EST): m/z =351 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,82 phut.
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Vi du 69

6-(6-Amino-5-pyrazin-2-yl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

Thu dugc biang cach khéi dau tir 6-(6-Amino-5-bromo-pyridin-2-ylmetyl)-5-
metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin 65.2 va pinacol este axit pyrazin-2-
boronic va metanol b sung thém. Hon hop dugc pha lodng bang metanol, loc qua

silicagel va tinh ché bang phuong phap RP-HPLC (chét cai bién: amoni hydroxit).
Hiéu suat: 9 mg (22% theo ly thuyét)
Phd khédi (ESIY): m/z = 335 [M+H]"
HPLC (Phuong phap 1): Thoi gian Iuu = 0,79 phut.

Vidu 70

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-diflometoxy-

pyridin-2-carbonitril

Ne A Ny N
o, _ |
N= N/ = 0
F/kF
Hoa tan 6-(6-Bromo-5-diflometoxy-pyridin-2-ylmetyl)-5-metyl-

[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 15) (45,0 mg, 0,12 mmol) trong 1,0
mL N,N-dimetylformamit. B6 sung bis(diphenylphosphino)feroxen (6,48 mg, 0,01
mmol) va kém xyanua (14,9 mg, 0,13 mmol) va argon duoc théi qua hdn hgp phan
ung trong 10 phut. B sung (tris(dibenzylideneaxeton)dipaladi(0) (5,35 mg, 0,01
mmol) va khudy hdn hop phan tmg & nhiét 4§ 120°C trong 10 phit. Tinh ché hén hop
bang phuong phap RP-HPLC (chit cai bién: amoni hydroxit).

Hiéu sudt: 25 mg (64% theo Iy thuyét)

Pho khéi (ESIY): m/z = 333 [M+H]"
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HPLC (Phuong phap 1): Thoi gian luu = 0,86 phut.
Vidu71

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-bromo-pyridin-2-

carbonitril
NH, N
N, F
Nt "™ A
o _| _ \
NN "

Thu duogc twong tu nhu vi du 70 bang cach khéi du tir 6-(5,6-Dibromo-pyridin-
2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 21) va k&m
xyanua. Tinh ché hdn hop bing phuong phap RP-HPLC (chdt cai bién: amoni
hydroxit).

Hiéu suat: 30% so vai Iy thuyét

Phd khéi (ESIY): m/z = 345, 347 [M+H]*

HPLC (Phuong phap 4): Thoi gian luu = 0,80 phut.
Vi du 72

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril

NH,
N_ _F
Nt "™ A
o L T
N
Ny

Thu dugc twong ty nhu vi du 70 bé‘mg cach khoi dau tir 6-(5-Bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va
k&m xyanua. Tinh ché hén hop bang phuong phap RP-HPLC (chét cai bién: amoni
hydroxit).

Hiéu suét: 89% so v6i ly thuyét
Phd khéi (ESIY): m/z = 285 [M+H]"

HPLC (Phuong phap 4): Thoi gian Iuu = 0,74 phat.
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Vi du 73

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-diflometoxy-

nicotinonitril
F F
NH2 Y
N Ny O
o} |
N/ N/ =
AV

Thu dugc twong tu nhu vi du 70 béng cach khoi dau tr 6-(5-Bromo-6-
diflometoxy-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi
du 23) va kém xyanua. Tinh ché hdn hop bing phwong phap RP-HPLC (chét cai bién:

amoni hydroxit).

Hiéu suét: 7% so v6i Iy thuyét

Phé khéi (ESTY): m/z = 333 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,89 phut.
Vidu 74

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-triflometyl-

nicotinonitril

Thu duoc tuwong tu nhu vi du 70 bang cach khoi dau tir 6-(5-Bromo-4-
triflometyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin  (vi
du 32) va kém xyanua. Tinh ché hdn hop bing phuwong phap RP-HPLC (chét cai bién:

amoni hydroxit).
Hiéu suit: 62% so voi Iy thuyét
Phé khéi (ESIY): m/z = 335 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,89 phut.
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Vi du 75

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-5-
(triflometyl)pyrimidin-4-carbonitril

Thu dugc twong ty nhu vi du 70 bing cach khéi dau tir 6-[4-clo-5-
(triflometyl)pyrimidin-2-ylJmetyl-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-amin (vi
du 50) va k&m xyanua. Tinh ché hdn hop bang phuong phap RP-HPLC (chét cai bién:

amoni hydroxit).

Hiéu suit: 23% so véi ly thuyét

Phd khéi (ESTY): m/z = 336 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,87 phut.
Vidu 76

6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b|pyridin-6-ylmetyl)pyridin-3,4-

dicarbonitril

Thu dugc twong tw nhu vi du 70 bing cach khéi dau tir 2-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-5-bromopyridin-4-carbonitril (vi du 27) va
kém xyanua. Tinh ché hdn hop biang phuong phap RP-HPLC (chét cai bién: amoni
hydroxit).

Hiéu suit: 76% so voi 1y thuyét
Phd khéi (ESIY): m/z = 292 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,78 phut.
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Céc vi du tir 78 dén 82

Vidy 31 ,

NH,

Ny Ny R4
‘f«é(’?\n ﬁ\f/\&'
Céc vi du 83 - 84
Vidu 77

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)pyrimidin-5-carbonitril

NH,
N
Ner"™SX =
o N
— —
N N AN

N

Thu dugc twong tu nhu vi du 70 bang cach khéi dau tir 6-[(5-bromopyrimidin-2-
yl)metyl]-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-amin (vi du 31) va kém xyanua.
Tinh ché hdn hop phan tng bing phuong phap RP-HPLC (chét cai bién: amoni
hydroxit).

Hiéu sut: 87% so vai 1y thuyét

Phd khéi (ESTY): m/z = 268 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,71 phut.
Vi du 78

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-
(triflometyl)pyrimidin-5-carbonitril

NH, F
JARGEN NS F
o, N| F
N/ = Z ™
N N

Thu duoc twong tu nhu vi du 165 bing cach khoi dau tir 2-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)pyrimidin-5-carbonitril (vi du 77) va k&ém
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triflometansulfinat. Tinh ché hdn hop bang phuong phap RP-HPLC (chat cai bién:

amoni hydroxit)

Hiéu sut: 13% so v&i ly thuyét

Phd khéi (ESIY): m/z = 336 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,88 phut.
Vidu 79

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-
(diflometyl)pyrimidin-5-carbonitril

NH, F
JARZEN NS F
o} Nl
— — /
N N \\N

Thu duoc tuwong tu nhu vi du 165 bang cach khoi déu tir 2-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)pyrimidin-5-carbonitril (vi du 77) va kém
diflometansulfinat. Tinh ché hdn hop bang phuong phap RP-HPLC (chat cai bién:

amoni hydroxit)

Hiéu suit: 12% so véi ly thuyét

Phd khéi (ESTY): m/z = 318 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,81 phut.
Vi du 80

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-(oxolan-3-
yl)pyrimidin-5-carbonitril

2
o _| NI P
N N \\N
B6 sung 2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-

ylmetyl)pyrimidin-5-carbonitril (vi du 77) (25,0 mg, 0,09 mmol) vao hdn hop cta 1,5
mL dietylcacbonat va 1,0 mL nudec. Bb sung natri oxolan-3-sulfinat (44,4 mg, 0,28
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mmol) va hdn hop duoc lam lanh bang bé nudc da. B6 sung 2-metyl-prop-2-yl-
hydroperoxid (64,1 pL, 0,47 mmol) mott cach tur tir. Hbn hop duoc khudy & nhiét do
90°C trong 1 gio.

Hiéu suit: 8 mg (25% theo ly thuyét)

Phd khéi (ESIY): m/z = 338 [M+H]*

HPLC (Phuong phéap 4): Thoi gian luu = 0,75 phat.
Vi du 81

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-metylpyrimidin-5-

carbonitril
NH,
N "X NS
o |
N/ N/ N~ N

Tuwong tu nhu vi du 80 thu dugc ¢ dang san pham phu bang cach khéi dau tir 2-
(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)pyrimidin-5-carbonitril
(vi du 77) va natri triflometansulfinat. Tinh ché hdn hop bang phwong phap RP-HPLC

(chét cai bién: axit trifloaxetic)

Hiéu suat: 15% so voi 1y thuyét

Phd khéi (ESIY): m/z = 282 [M+H]*

HPLC (Phuong phap 4): Thoi gian luu = 0,69 phut.
Vi du 82

2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-4-(1,1-
difloetyl)pyrimidin-5-carbonitril

NH, F F
N "X NS
o N
N/ = N
N X\

Tuong ty nhu vi du 80 thu dugc bang cach khéi dau tir 2-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)pyrimidin-5-carbonitril (vi du 77) va natri
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1,1-difloetan-1-sulfinat.

Hiéu suit: 36% so vai ly thuyét

Phd khéi (ESTY): m/z = 332 [M+H]"

HPLC (Phuong phap 4): Thoi gian luu = 0,83 phut.
Vi du 83

6-[5-bromo-4-(triflometyl)pyrimidin-2-ylJmetyl-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-amin

NH, F
NS N DF
o} Nl F
N N/ 7 Br

Tuong tu nhu vi du 80 thu dugc bang cich khoi dau tir 6-(5-bromo-pyrimidin-2-
ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 31) va kém
triflometansulfinat. Tinh ché hdn hop bing phuong phap RP-HPLC (chét cai bién:

amoni hydroxit)

Hiéu suét: 45% so voi Iy thuyét

Phd khéi (ESTY): m/z = 389, 391 [M+H]*

HPLC (Phuwong phap 1): Thoi gian luu = 0,96 phat.
Vi du 84

6-[5-bromo-4-(diflometyl)pyrimidin-2-yl]metyl-5-metyl-[ 1,2,5]oxadiazolo[3,4-
b]pyridin-7-amin

NH, F
N "™ NS F
o N
N N/ Br

Tuong tu nhu vi du 80 thu dugc bang cach khoi dau tir 6-(5-bromo-pyrimidin-2-
ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 31) va k&m
diflometansulfinat. Tinh ché hdén hgp bing phuong phép RP-HPLC (chat cai bién:

amoni hydroxit)

Hiéu suat: 29% so vai Iy thuyét
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Phd khéi (ESIY): m/z = 371, 373 [M+H]"
HPLC (Phuong phap 1): Thoi gian luu = 0,89 phut.
Vi du 85

6-(6-Metansulfinyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
NH, 0
Ne N\ S
O\ — ~ 1 /
NT SN

Hoa tan 5-metyl-6-(6-metylsulfanyl-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin (vi du 16) (200 mg, 0,70 mmol) trong 10 mL diclometan. B6 sung
axit 3-cloperoxybenzoic (274,5 mg, 1,60 mmol) va hén hop dugc khuéy 0 nhiét do
trong phong trong 30 phut. C6 ddc hon hop phan tmg trong didu kién &p suat giam va
tinh ché phan con lai bang phwong phap RP-HPLC (chét ci bién: amoni hydroxit).

Hiéu sudt: 75 mg (35% theo 1y thuyét)

Phd khéi (ESTY): m/z = 304 [M+H]*

HPLC (Phuong phap 3): Thoi gian luu = 0,65 phut.

Vidu 86
6-(6-Metansulfonyl-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin

Tuwong tu nhu vi du 85 thu duoc bing cach khéi dau tir 5-Metyl-6-(6-
metylsulfanyl-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 16)
va axit 3-cloperoxybenzoic. C6 dic hdn hop phén ung va tinh ché bang phuong phap
RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 33% so vai ly thuyét

Phé khéi (ESTY): m/z = 320 [M+H]"
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HPLC (Phuong phéap 3): Thoi gian luu = 0,68 phut.
Vi du 87

6-(5-Metansulfinyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin

o)

AN
\N/ N — — ?//

Tuong tu nhu vi du 85 thu dugc bang cach khéi dau tir S-metyl-6-(5-
metylsulfanyl-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 44)
va axit 3-cloperoxybenzoic. Hon hgp dugc ¢d va tinh ché bing phwong phép RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 54% so v&i ly thuyét

Phd khéi (ESTY): m/z = 304 [M+H]*

HPLC (Phuong phap 3): Thoi gian luu = 0,60 phut.
Vidu 88

6-(5-Metansulfonyl-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-

ylamin
NH,
/N\ X N\
o _| _ | o
N =

Tuong ty nhu vi du 85 thu dugc bing cach khoi dau tir S-metyl-6-(5-
metylsulfanyl-pyridin-2-ylmetyl)-[1,2,5]oxadiazolo[3.4-b]pyridin-7-ylamin (vi du 44)
va axit 3-cloperoxybenzoic. Hon hop dugc ¢6 va tinh ché bang phuong phap RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu suat: 38% so vai 1y thuyét
Pho khéi (ESTY): m/z = 320 [M+H]*

HPLC (Phuong phap 3): Thoi gian luu = 0,65 phut.
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Vi du &9

Amit axit 6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3.4-b]pyridin-6-ylmetyl)-3-
triflometyl-pyridin-2-carboxylic

Hoa tan  6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-
triflometyl-pyridin-2-carbonitril (vi du 48) (50,0 mg, 0,15 mmol) va natri hydroxit (2,0
mL, 34,7 mmol) trong 2,0 mL etanol va khudy hén hop phan tng & nhiét do 50°C
trong 2 gid. Hon hop phan tng duge lam lanh xubng nhiét dd trong phong, axit hoa
bing axit clohydric 4M (74,8 pL, 0,30 mmol) va tinh ché bang phuong phap RP-
HPLC (chét cai bién: axit trifloaxetic).

Hiéu suit: 14 mg (26% theo 1y thuyét)

Phd khéi (ESTY): m/z = 353 [M+H]*

HPLC (Phuong phéap 3): Thoi gian luu = 0,72 phut.

Vi du 90
Amit axit 6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-
diflometoxy-pyridin-2-carboxylic

NH, Q
N
o’N\ X | X NH,
F)\F

Tuwong tu nhu vi du 89 thu duoc bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-diflometoxy-pyridin-2-carbonitril (vi du
70). Hon hop dugc tinh ché khong cin b sung axit clohydric bang phuong phap RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu suat: 50% so voi Iy thuyét

Phé khéi (ESIY): m/z = 351 [M+H]"
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HPLC (Phuong phéap 1): Thoi gian luu = 0,72 phat.

Vidu22{Y=F) Céc vi dy tir 91 &én 102
vidu 19 {Y=Cl)

Vidu91

6-[5-Bromo-6-(3,3,3-triflo-propoxy)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

NH, F
N ONF
N ™S X
O\ = _ | _ F
N N Br

Hoa tan 6-(5-Bromo-6-flo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo|3,4-
b]pyridin-7-ylamin (vi du 22) (45,0 mg, 0,13 mmol), 3,3,3-triflo-propan-1-ol (151,8
mg, 1,33 mmol) ) va xesi cacbonat (108,4 mg, 0,33 mmol) trong 1,0 mL
tetrahydrofuran va khudy & nhiét do 120°C trong 15 phut. Co dac hdn hop phan tng
trong didu kién ap suét giam va tinh ché phin con lai bang phuong phap RP-HPLC
(chét cai bién: amoni hydroxit).

Hiéu sult: 36 mg (62% theo ly thuyét)

HPLC (Phuong phép 5): Thoi gian Iuu = 0,89 phat; m/z = 431, 433 [M+H]"
Vidu 92
6-[5-Bromo-6-(2,2-diflo-etoxy)-pyridin-2-ylmetyl]-5-metyl-[ 1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin
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Tuong tu nhu vi du 91 thu duoc bang cach khoi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va
2,2-diflo-etanol.

Hiéu sut: 103% so véi Iy thuyét
HPLC (Phuong phap 5): Thoi gian luu = 0,82 phat; m/z = 399, 401 [M+H]"
Vidu93

6-[5-Bromo-6-(2,2-diflo-xyclopropylmetoxy)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

NH,
o
\N/ N/ = Br
Twong ty nhu vi du 91 thu duoc bang cach khéi dau tir 6-(5-bromo-6-flo-

pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va
(2,2-difloxyclopropyl)metanol.

Hiéu sut: 68% so vdi ly thuyét
HPLC (Phuong phap 5): Thoi gian luu = 0,88 phut; m/z = 425, 427 [M-+H]*
Vi du 94

1-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-bromo-pyridin-
2-yloxy]-2-metyl-propan-2-ol

Tuong tu nhu vi du 91 thu duogc bang cach khoi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va 2-
metyl-propan-1,2-diol.

Hiéu sut: 47% so vai ly thuyét

HPLC (Phwong phap 5): Thoi gian luu = 0,76 phit; m/z = 409, 411 [M+H]"
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Vidu 95

6-[5-Bromo-6-(3-metyl-oxetan-3-ylmetoxy)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

0
NH,
0
N NZ Z g
Tuwong tu nhu vi du 91 thu duoc bing cach khéi dau tir 6-(5-bromo-6-flo-

pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va 3-

metyl-3-oxetanmetanol.

Hiéu suét: 63% so voi ly thuyét

HPLC (Phuong phap 5): Thoi gian luu = 0,81 phat; m/z = 420, 422 [M+H]"
Vidu 96

6-[5-Bromo-6-(2,2,2-triflo-etoxy)-pyridin-2-ylmetyl]-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

NH2 \j<F
N "™ N © F
o _| | P
N N Br

Tuong ty nhu vi duy 91 thu duoc bang cach khéi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va
2,2,2-triflo-etanol.

Hiéu suét: 74% so voi Iy thuyét
HPLC (Phuong phap 5): Thoi gian lwu = 0,87 phit; m/z =417, 419 [M+H]*
Vi du 97

6-(5-Bromo-6-metoxy-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo|3,4-b]pyridin-7-

ylamin
NH,
Nt ™S Ny O
o _| | P
N N Br
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Tuong ty nhu vi du 91 thu duoc bing cach khoi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va

metanol, sit dung N-metyl-2-pyrolidon thay cho tetrahydrofuran lam dung moi.
Hiéu suét: 70% so voi Iy thuyét
HPLC (Phuong phép 5): Thoi gian luu = 0,83 phut; m/z = 350, 352 [M+H]"
Vi du 98

6-[5-Bromo-6-(oxetan-3-yloxy)-pyridin-2-ylmetyl]-5-metyl-[1,2,5]oxadiazolo[ 3,4-

NH,
YYD
o _ | P o}
N N" Br

Tuong ty nhu vi du 91 thu duoc bing cach khoi dau tir 6-(5-bromo-6-flo-

b]pyridin-7-ylamin

pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va

oxetan-3-ol.

Hiéu suit: 15% so voi Iy thuyét

HPLC (Phuong phap 10): Thoi gian luu = 0,82 phit; m/z = 392, 394 [M+H]"
Vidu 99

6-[5-Bromo-6-(2,2-diflo-propoxy)-pyridin-2-ylmetyl]-5-metyl-[1,2,5]oxadiazolo| 3,4-
b]pyridin-7-ylamin

NH, F
N NS O\X
o | | P

N N Br

Tuong ty nhu vi du 91 thu duoc béng cach khoi dau tur 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va
2,2-diflo-propan-1-ol.

Hiéu suét: 87% so v6i Iy thuyét

HPLC (Phuong phap 10): Thoi gian luu = 0,97 phut; 414, 416 [M+H]"
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Vidu 100

6-[5-Bromo-6-(2-flo-etoxy)-pyridin-2-ylmetyl]-5-metyl-[1,2,5]oxadiazolo[ 3,4~
b]pyridin-7-ylamin

NH,
(0]
Neo N\ N\ \/\F
O\ — Pz | =
N N Br

Twong tw nhu vi du 91 thu dwoc bang cach khoi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va 2-

flo-etanol.

Hiéu suit: 62% so vai ly thuyét

HPLC (Phuong phép 1): Thoi gian luu = 0,95 phat; m/z = 382, 384 [M+H]"
Vidu 101

6-[ 5-Bromo-6-(3-flo-propoxy)-pyridin-2-ylmetyl]-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

NH,
N. O F
Ny N ~
O\ — — ' =
N Br

Tuwong ty nhu vi du 91 thu dugc bing cach khéi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22) va 3-
flo-propan-1-ol.

Hiéu suit: 36% so v6i ly thuyét
HPLC (Phuong phép 1): Thoi gian luu = 1,00 phut; m/z = 396, 398 [M+H]"
Vi du 102

6-(5-Bromo-6-metylsulfanyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

Hoa tan 6-(5-Bromo-6-clo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
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b]pyridin-7-ylamin (40,00 mg; 0,113 mmol) (vi du 19) va natri metanthiolat (11,860
mg; 0,170 mmol) trong 2 ml tetrahydrofuran/dimetyl formamit =1/1. Khudy & nhiét do
120°C trong 18 gio. Tinh ché hdn hop bing phuong phap RP-HPLC (chat cai bién:
amoni hydroxit).

Hiéu suit: 9 mg (21% theo ly thuyét)

HPLC (Phuong phap 4): Thoi gian luu = 0,96 phit; m/z = 366, 368 [M+H]"

NH, NHZ
i
e N (O

o'N\i = s N\\{/F — O/Nm R
= I — P P
N= P Z N 2N
N AN N Xy
Vidu T2 Céc vi du tir 103 dén 113

Vidu 103
6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2,2-diflo-
propoxy)-nicotinonitril

NH

2 F F
N N O

S |

M= Pz =
N N \\N

Tuong ty nhu vi du 91 thu dugc bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 2,2-diflo-

propan-1-ol.

Hiéu suét: 43% so voi 1y thuyét

Pho khéi (EST): mv/z = 361 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,90 phut.
Vidu 104

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(oxetan-3-yloxy)-

nicotinonitril
N H2
NSNS
o _ 1 o
N N/ \\
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Tuong tu nhu vi du 91 thu dugc bing cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va oxetan-3-

ol.

Hiéu sut: 55% so vdi ly thuyét

Phd khéi (ESI): m/z = 339 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,79 phut.
Vi du 105

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2-hydroxy-2-

metyl-propoxy)-nicotinonitril

& X
Neo X N © OH
o | | P
N N \\N

Tuong ty nhu vi du 91 thu duoc bing cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 2-metyl-
propan-1,2-diol.

Hiéu suét: 49% so v6i Iy thuyét

Phé khéi (EST): m/z = 355 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,84 phut.
Vi du 106

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2-flo-etoxy)-

NH,
(0]
Ne "X N\ ~"F
o | | P
N N \\N

Tuwong ty nhu vi du 91 thu dugc bing cach khéi dau tir 6-(7-amino-5-metyl-

nicotinonitril

[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 2-flo-

etanol.
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Hiéu suit: 50% so vdi ly thuyét

Phé khéi (EST): m/z = 329 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,84 phut.
Vi du 107

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2,2,2-triflo-etoxy)-

Nt ™ Nar © F
O\ — pZ ] =
N N \\N

Tuong ty nhu vi du 91 thu duoc béng cach khéi dau tir 6-(7-amino-5-metyl-

nicotinonitril

[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 2,2,2-

triflo-etanol.

Hiéu suat: 46% so voi Iy thuyét

Phd khéi (ESI): m/z = 365 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,91 phut.
Vidu 108

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3-flo-propoxy)-

nicotinonitril

Tuong tu nhu vi du 91 thu dugc bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 3-flo-

propan-1-ol.
Hiéu suat: 28% so vai Iy thuyét
Phé khéi (ESI): m/z = 343 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,89 phut.
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Vidu 109

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2,2-diflo-etoxy)-

nicotinonitril
NH, F
/N\ SN | N\ 0} \/j\ E
O

Tuwong ty nhu vi du 91 thu dugc bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 2,2-diflo-

etanol.

Hiéu suét: 49% so véi Iy thuyét

Phd khdi (ESI): m/z = 347 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,87 phut.
Vi du 110

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3,3,3-triflo-

propoxy)-nicotinonitril

NH, F
N OWF
N X A
o I _ | F
N N \\N

Tuwong ty nhu vi du 91 thu dugc bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 3,3,3-
triflo-propan-1-ol.

Hiéu suét: 37% so vai ly thuyét

Phd khéi (ESI): m/z =379 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,94 phut.
Vidu 111

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3-metyl-oxetan-3-

ylmetoxy)-nicotinonitril
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NH, \;{
(0]
N NS
O\ — — l =
N N \\N

Twong tu nhu vi du 91 thu dwgc bang cach khéi dau tr 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 3-metyl-

3-oxetan-metanol.

Hiéu suit: 51% so vai ly thuyét

Phé khéi (ESI): m/z = 367 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,85 phut.
Vidu 112

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2,2-diflo-

xyclopropylmetoxy)-nicotinonitril

Tuong ty nhu vi du 91 thu dugc bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va (2,2-
difloxyclopropyl)-metanol.

Hiéu suat: 54% so v6i ly thuyét

Phé khéi (ESI): m/z = 373 [M+H]"

HPLC (Phuwong phap 1): Thoi gian luu = 0,91 pht.
Vidu 113

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-oxo-1,2-dihydro-
pyridin-3-carbonitril

NH

2 H
N (o}
Nt ™S
O\ — pZ | =
N N \\

N
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Tuong tw nhu vi du 91 thu dugc bing cich khoi diu tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72) va 3,3,3-

triflo-propan-1-ol.
Hiéu suit: 60% so voi ly thuyét
Phd khéi (ESI): m/z = 283 [M+H]*

HPLC (Phuong phép 1): Thoi gian luu = 0,52 phut.

NH, "
- 7
/NNJ\\/
\N/ N//\ P o _R9

Céc vidy tir 114 dén 118

Vi du 114

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(2,2,2-triflo-etoxy)-

pyridin-2-carbonitril

Tuwong tu nhu vi du 91 thu duoc bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va
2.2 2-triflo-etanol. Tinh ché hdn hop bang phuong phap RP-HPLC (chét cai bién: axit

trifloaxetic).

Hiéu suit: 58% so vai ly thuyét

Phd khéi (EST): m/z = 365 [M+H]"

HPLC (Phuong phéap 5): Thoi gian luu = 0,90 phut.
Viduy 115

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(2-flo-etoxy)-

pyridin-2-carbonitril
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NH,
o 1
N= N/ = O/\/F
Tuong ty nhu vi du 91 thu dugc bing cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va 2-

flo-etanol. Tinh ché hén hgp bing phuong phap RP-HPLC (chit cai bién: axit

trifloaxetic).

Hiéu suit: 50% so vai ly thuyét

Phé khéi (EST): m/z = 329 [M+H]"

HPLC (Phuong phap 5): Thoi gian luu = 0,78 phut.
Vidu 116

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(2,2-diflo-etoxy)-

pyridin-2-carbonitril

Tuong ty nhu vi du 91 thu duoc bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va
2,2-diflo-etanol.

Hiéu suit: 21% so vai ly thuyét

Phé khéi (ESI): m/z = 347 [M+H]"

HPLC (Phuwong phap 12): Thoi gian luu = 0,71 phut.
Vidu 117

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(2-metyl-2H-
pyrazol-3-yloxy)-pyridin-2-carbonitril
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Tuwong tu nhu vi du 91 thu duge bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va 2-
metyl-2H-pyrazol-3-ol.

Hiéu suit: 51% so v&i 1y thuyét

Phd khéi (ESI): m/z = 363 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,86 phut.
Vidy118

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-phenoxy-pyridin-2-

carbonitril
NH,
N
N "X No™
o} |
— ~
NN Z >0

Tuwong ty nhu vi du 91 thu dugc bing cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va
phenol.

Hiéu suit: 33% so vdi ly thuyét
Ph6 khéi (ESI): m/z = 359 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,99 phut.
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Vidy 120 FOF
Vidull9

6-(6-Amino-5-diflometoxy-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

NH,
NH
N’ AN 2
o
N N 0

6-(6-Bromo-5-diflometoxy-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin (vi du 15) (50,00 mg, 0,129 mmol), 2,4-dimetoxy-benzylamin
(86,601 mg, 0,518 mmol) va N,N-diisopropyletylamin (67,190 pL, 0,388 mmol) trong
2 mL dimetylsulfoxit duge khudy & nhiét @6 120°C trong 18 gid. Tinh ché hdn hop
bang phwong phap RP-HPLC (chét cai bién: amoni hydroxit). Hoa tan phan con lai
trong 2 mL diclometan, axit hoa béng 0,50 mL axit trifloaxetic, khqu O nhiét do trong
phong trong 3 gid va cd déc trong diéu kién ap suat giam.

Hiéu suat: 24 mg (35% theo Iy thuyét)

Phd khéi (ESIY): m/z = 323 [M+H]"

HPLC (Phuong phap 1): Thoi gian Iuu = 0,60 phut.
Vidu 120
6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-diflometoxy-1H-
pyridin-2-on
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Twong tw nhu vi du 91 thu dugc bing cich khéi dau tir 6-(6-bromo-5-
diflometoxy-pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi
du 15) va 3,3,3-triflo-propan-1-ol.

Hiéu suit: 38% so vdi ly thuyét
Phd khéi (EST): m/z = 324 [M+H]"

HPLC (Phuong phéap 1): Thoi gian luu = 0,63 phut.

NH

2
i |
N - P> U |

Vidu 19 Céac vi du fir 121 dén 134

Vidu 121
6-{5-Bromo-6-[(3-metyl-oxetan-3-ylmetyl)-amino]-pyridin-2-ylmetyl } -

5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

6-(5-Bromo-6-clo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-
7-ylamin (vi du 19) (30,00 mg, 0,085 mmol), C-(3-metyl-oxetan-3-yl)-metylamin
(128,36 mg, 0,001 mol) va kali florua (24,578 mg, 0,423 mmol) dugc hoa tan trong 3
mL N-metyl-2-pyrolidinon va khudy trong 3 gid & nhiét do 150°C. Tinh ché hén hop
bing phuong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suit: 53% so voi 1y thuyét

Pho khéi (ESIY): m/z = 419, 421 [M+H]*
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HPLC (Phuong phap 1): Thoi gian luu = 0,95 pht.
Vidu 122

1-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-bromo-pyridin-
2-yl]-3-metyl-azetidin-3-ol

Thu duge twong tw nhu vi du 121 bing céch khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va 3-
metyl-3-azetidinol st dung trietylamin va axetonitril thay cho kali florua va N-metyl-

2-pyrolidinon.

Hiéu suit: 39% so vai ly thuyét

Phd khéi (ESTY): m/z = 405, 407 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,92 phit.
Vidu 123

6-(5-Bromo-6-morpholin-4-yl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

N
Ner™X NS
O\ — — |
NT N "

Thu duge twong tw nhu vi du 121 bang cach khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va

morpholin.
Hiéu suat: 78% so vai 1y thuyét
Phd khéi (ESIY): m/z = 405, 407 [M+H]*

HPLC (Phuong phap 1): Thoi gian Iuu = 0,96 phut.

-152-



34821

Vidu 124

3-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-bromo-pyridin-

2-ylamino]-2,2-dimetyl-propionamit

N N Br

Thu dugc tuong tu:,nhu vi du 121 bang cach khéi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va 3-

amino-2,2-dimetyl-propionamit.

Hiéu suit: 32% so vdi ly thuyét

Phd khéi (ESTY): m/z = 434, 436 [M+H]"

HPLC (Phuong phép 1): Thoi gian luu = 0,88 phut.
Vidu 125

6-(5-Bromo-6-xyclopropylamino-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin

N Ny NH
o \
N= N7 =

Thu duoc tuong tw nhu vi du 121 bang cach khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va

xyclopropylamin.
Hiéu suét: 30% so vai ly thuyét
Phd khéi (ESI): m/z = 375, 377 [M+H]*

HPLC (Phuong phap 1): Thoi gian Iuvu = 1,03 phat.
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Vidu 126

6-{5-Bromo-6-[(3-metyl-tetrahydro-furan-3-ylmetyl)-amino]-pyridin-2-ylmetyl}-5-
metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

Thu dugc twong tw nhu vi du 121 bing cach khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va C-
(3-metyl-tetrahydro-furan-3-yl)metylamin.

Hiéu suét: 71% so véi ly thuyét

Phd khdi (ESIY): m/z = 433, 435 [M+H]*

HPLC (Phuong phap 4): Thoi gian luu = 0,95 phat.
Vidu 127

3-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-bromo-pyridin-
2-ylamino]-2,2-dimetyl-propionitril

Thu dugc tuwong ty nhu vi du 121 bing cach khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va 3-

amino-2,2-dimetyl-propionitril.
Hiéu suat: 12% so vai 1y thuyét
Phd khéi (ESTY): m/z = 416, 418 [M+H]"

HPLC (Phuong phap 4): Thoi gian luu = 0,90 phut.
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Vidu 128

6-[5-Bromo-6-(3,3-diflo-xyclobutylamino)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

F.F
NH, ]
/N\ N N\ NH
o _ l
NZSN7 "

Thu dwoc tuwong tw nhu vi du 121 bang cach khéi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19), 3,3-
diflo-xyclobutylamin va trietylamin bd sung thém. Khudy trong 5 gid & nhiét do
150°C, dimg phan tng bang metanol, loc va tinh ché bang phuwong phdp RP-HPLC
(chét cai bién: amoni hydroxit).

Hiéu suit: 10% so v&i 1y thuyét

Phd khéi (ESTY): m/z = 425, 427 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,98 phut.

Vidu 129
6-[5-Bromo-6-(3,3-diflo-azetidin-1-yl)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

Thu duge twong tw nhu vi du 121 bang cach khéi dau tr 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19), 3.3-
difloazetidin hydroclorua va trietylamin bd sung thém. Khudy trong 5 gid & nhiét do
150°C, dung phan tGng bang metanol, loc va tinh ché bang phuwong phap RP-HPLC
(chét cai bién: amoni hydroxit).

Hiéu suit: 26% so vai ly thuyét

HPLC (Phuong phéap 5): Thoi gian luu = 0,88 phut., m/z = 410, 412 [M+H]"
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Vidu 130

6-[5-Bromo-6-(2-oxa-6-aza-spiro[ 3,3 hept-6-yl)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

Thu dugc twong ty nhu vi du 121 b::ing cach khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va
mubi axit 2-oxa-6-aza-spiro[3,3]heptan oxalic sit dung diisopropyletylamin thay cho
kali florua. Khudy hén hop phan ung trong 2 gid & nhiét do 120°C, 1am mat xudng
nhiét do trong phong, pha loang bing metanol va tinh ché bang phuong phip RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu suat: 47% so voi Iy thuyét

HPLC (Phwong phép 1): Thoi gian luu = 0,89 phit., m/z = 416, 418 [M+H]"
Vidu 131
1-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-bromo-pyridin-
2-yl]-[1,4]diazepan-5-on

Thu duogc twong tu nhu vi du 121 bang cach khoi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va
[1,4]diazepam-5-on sir dung diisopropyletylamin thay cho kali florua.

Hiéu suit: 46% so vai ly thuyét

HPLC (Phuong phép 1): Thoi gian luu = 0,83 phut., m/z = 433, 435 [M+H]"
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Viduy 132

6-[5-Bromo-6-(3,3-diflo-pyrolidin-1-yl)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

F
F
NH,
o _| |
NT N g
Thu duge tuwong tw nhu vi du 121 bing cach khéi du tir 6-(5-bromo-6-clo-

pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19), mudi
3,3-diflo-pyrolidin hydrocloric va diisopropyletylamin bd sung thém.

Hiéu suét: 19% so véi Iy thuyét
HPLC (Phuong phap 1): Thoi gian luu = 1,04 phut., m/z = 424, 426 [M+H]"
Vidu 133

6-[5-Bromo-6-(3,3-diflo-propylamino)-pyridin-2-ylmetyl]-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin

NH, Ny
N N F
N X ST
N N Br

Thu dwoc tuong ty nhu vi du 121 béng cach khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19) va
mudi 3,3-diflo-propylamin hydroclorua. Khudy trong 18 gi & nhiét do 150°C, ding
phan tmg bang metanol, loc va tinh ché bang phuong phap RP-HPLC (chét cai bién:

amoni hydroxit).

Hiéu sudt: 17% so vai ly thuyét

HPLC (Phuong phép 1): Thoi gian luu = 0,98 phut., m/z =412, 414 [M+H]"
Vidu 134
6-[5-Bromo-6-(3,3,3-triflo-propylamino)-pyridin-2-ylmetyl]-5-methy

1-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin
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NH,
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Thu duoc tuong ty nhu vi du 121 bang cach khoi dau tir 6-(5-bromo-6-clo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 19), mudi
3,3,3-triflo-propylamin hydroclorua va diisopropyletylamin bd sung thém. Khudy
trong 1 gio' & nhiét do 150°C, dung phéan Gng bang metanol, loc va tinh ché bang
phuong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 11% so vdi ly thuyét

HPLC (Phuong phéap 1): Thoi gian Ivu = 0,93 phit., m/z = 430, 432 [M+H]*

NH, R12
1 Ne. N.
S ,N\ ~ 7 R13
O\ [
N
N \\N
Vidu24 Cac vi du tir 135 dén 149

Vidu 135

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-[(3-metyl-oxetan-

3-ylmetyl)-amino]-nicotinonitril

(0]
NH, éz
N
Nee N\ H
O\ — |
N N/ =
\\N

Thu duoc twong tu nhu vi du 121 bang cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va C-(3-

metyl-oxetan-3-yl)-metylamin.
Hiéu suét: 38% so vai ly thuyét
Phd khéi (ESIY): m/z = 366 [M+H]"

HPLC (Phuong phép 1): Thoi gian Iuu = 0,83 phat.
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Vidu 136

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-morpholin-4-yl-

nicotinonitril

NH, (\ 0
N N\)
N | N
NN - s
N N = \\
N

Thu duoc twong tu nhu vi du 121 bang cach khoi déu tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril ~ (vi du 24) va

morpholin.

Hiéu sudt: 41% so vdi ly thuyét

Ph khéi (ESIY): m/z = 352 [M+H]*

HPLC (Phuong phap 10): Thoi gian luu = 0,68 phut.
Vi du 137

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2-oxa-6-aza-
spiro[3,3 ]hept-6-yl)-nicotinonitril

Thu dugc twong ty nhu vi du 121 béng cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va mudi axit

2-oxa-6-aza-spiro[3,3]heptan oxalic st dung diisopropyletylamin thay cho kali florua.
Hiéu suit: 58% so voi 1y thuyét
Phé khéi (ESIY): m/z = 364 [M+H]"
HPLC (Phuong phép 1): Thoi gian luu = 0,82 phut.

Vidu 138

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3-hydroxy-3-

metyl-azetidin-1-yl)-nicotinonitril
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Thu dugc twong ty nhu vi du 121 khéi déu tr 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va 3-metyl-

3-azetidinol sir dung trietylamin thay cho kali florua.
Hiéu suét: 72% so voi Iy thuyét
Phd khéi (ESIY): m/z = 352 [M+H]*
HPLC (Phuong phap 1): Thoi gian luu = 0,82 phut.
Vidu 139

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-xyclopropylamino-

nicotinonitril

Thu duoc twong tu nhu vi du 121 bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril ~ (vi du 24) va

xyclopropylamin.

Hiéu suét: 27% so voi ly thuyét

Phd khéi (ESI): m/z = 322 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,83 phut.
Vi du 140

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3,3-diflo-

xyclobutylamino)-nicotinonitril
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Thu dugc twong tuy nhu vi du 121 khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va 3,3-diflo-
xyclobutylamin st dung diisopropyletylamin thay cho kali florua.

Hiéu suét: 67% so voi Iy thuyét

Phd khéi (ESTY): m/z = 372 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,93 phat.
Vi du 141

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(5-0xo0-

[1,4]diazepan-1-yl)-nicotinonitril

Thu duoc tuong tu nhu vi du 121 bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril ~ (vi du 24) va
[1,4]diazepam-5-on st dung diisopropyletylamin thay cho kali florua.

Hiéu suit: 68% so voi Iy thuyét

Phd khéi (ESI): m/z = 379 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,74 pht.
Vi du 142

6-(7-Amino-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3,3-diflo-azetidin-

1-yl)-nicotinonitril

Thu duogc twong tu nhu vi du 121 bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va mudi 3,3-
Diflo-azetidin hydrocloric st dung diisopropyletylamin thay cho kali florua.
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Hiéu suét: 63% so voi Iy thuyét

Phd khéi (ESTY): m/z = 358 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,91 phut.
Vidu 143

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3,3-diflo-

pyrolidin-1-yl)-nicotinonitril

Thu dugc tuong ty nhu vi du 121 bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2.5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24), 3,3-Diflo-

pyrolidin hydroclorua va diisopropyletylamin bd sung thém.
Hiéu suét: 69% so vdi Iy thuyét
Phd khéi (ESTY): m/z = 372 [M+H]*
HPLC (Phuong phap 1): Thoi gian Ivu = 0,93 phut.
Vi du 144

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3,3-diflo-

propylamino)-nicotinonitril

NH,
H
N_ _N F
Nae ™ SO
o\/ _ |/ F
NT >N

Thu duoc twong ty nhu vi du 121 bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24), mudi 3,3-
diflo-propylamin hydroclorua va diisopropyletylamin. Khudy trong 30 phut & nhiét do
150°C, dung phan ung bang metanol, loc va tinh ché bang phuong phap RP-HPLC
(chét cai bién: amoni hydroxit).

Hiéu suét: 85% so vai ly thuyét

Phd khéi (ESIY): m/z = 360 [M+H]"
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HPLC (Phuong phap 1): Thoi gian luu = 0,88 phut.
Vidu 145

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3,3,3-triflo-

propylamino)-nicotinonitril

NH,
H
N N F
O/N\ N i NS \/\ﬁF
— F
N = 2N

SN

Thu duoc tuong tu nhu vi du 121 bang cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24), mudi 3,3,3-

triflo-propylamin hydroclorua va diisopropyletylamin bb sung thém.
Hiéu sut: 77% so vdi ly thuyét
Phd khéi (ESI*): m/z = 378 [M+H]"
HPLC (Phuong phap 1): Thoi gian luu = 0,91 phut.

Vi du 146

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(2-xyano-2,2-

dimetyl-etylamino)-nicotinonitril

NH,
H
Nee N\ }N\ N
N= N/ =

Thu dugc twong ty nhu vi du 121 bang cach khéi déu tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va 3-amino-
2,2-dimetyl-propionitril.

Hiéu suét: 37% so vai ly thuyét
Phd khéi (ESIY): m/z = 363 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,86 phut.
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Vi du 147

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-[(3-metyl-

tetrahydro-furan-3-ylmetyl)-amino]-nicotinonitril

N X N\ NH
o, P
N= =
N \\N

Thu dugce trong tw nhu vi du 121 bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va C-(3-
metyl-tetrahydro-furan-3-yl)-metylamin.

Hiéu suét: 60% so vai ly thuyét

Phd khéi (ESTY): m/z = 380 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,88 phut.
Vi du 148

3-[6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-xyano-pyridin-

2-ylamino]-2,2-dimetyl-propionamit

N N NH O
N X A
o | | |
N N =
Ny

Thu dugce twong ty nhu vi du 121 bing cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24) va 3-Amino-
2,2-dimetyl-propionamit.

Hiéu sut: 68% so voi Iy thuyét
Phd khéi (ESIY): m/z = 381 [M+H]"

HPLC (Phuong phéap 1): Thoi gian luu = 0,79 pht.
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Vidu 149

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-(3-flo-

propylamino)-nicotinonitril

2 H
N X ‘N\ N\/\/F
(0}
N\ =
N N/ = S

Thu duoc tuong ty nhu vi du 121 bang cach khéi déu tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-clo-nicotinonitril (vi du 24), mubi 3-flo-
propylamin hydroclorua va diisopropyletylamin bd sung thém. Khudy trong 30 phiit &
nhiét d§ 150°C, dimg phan ting bang metanol, loc va tinh ché bang phuong phap RP-
HPLC (chét cai bién: amoni hydroxit).

Hiéu sut: 75% so véi ly thuyét

Phd khéi (ESTY): m/z = 342 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,89 phit.

Vidu25 Céc vi du tir 150 dén 157

Vidu 150

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(3,3-diflo-
pyrolidin-1-yl)-pyridin-2-carbonitril

NH,
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Thu dugc tuong tu nhu vi du 121 bang cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va
mubi 3,3-diflo-pyrolidin hydrocloric st dung diisopropyletylamin thay cho kali florua.

Hiéu suét: 39% so véi Iy thuyét

Phd khéi (ESIY): m/z = 372 [M+H]*

HPLC (Phuong phap 5): Thoi gian luu = 0,74 phut.
Vidu 151

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(3,3-diflo-azetidin-
1-yl)-pyridin-2-carbonitril

2 N
=
7
’ N\ X N\
o} P |
N 4

Thu duoc tuong ty nhu vi du 121 bang cach khoi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va

mubi 3,3-diflo-azetidin hydrocloric st dung diisopropyletylamin thay cho kali florua.
Hiéu suét: 38% so vdi Iy thuyét
Phé khéi (EST): m/z = 358 [M+H]*
HPLC (Phuong phap 5): Thoi gian Ivu = 0,72 phut.

Vidu 152

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-morpholin-4-yl-

pyridin-2-carbonitril

Thu duoc twong ty nhu vi du 121 bang cach khoi déu tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo|3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va
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morpholin st dung diisopropyletylamin thay cho kali florua.
Hiéu suat: 35% so voi ly thuyét
Phd khéi (ESIY): m/z = 352 [M+H]*
HPLC (Phuong phap 5): Thoi gian luu = 0,64 phut.
Vidu 153

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(2-flo-etylamino)-

NH, N
N X
O = Z [ Pz F
N N H/\/

Thu dugc twong ty nhu vi du 121 bang cach khéi déu tir 6-(7-amino-5-metyl-

pyridin-2-carbonitril

[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va

mudi 2-flo-etylamin hydrocloric st dung diisopropyletylamin thay cho kali florua.
Hiéu suét: 31% so vai ly thuyét
Phd khéi (ESIY): m/z = 328 [M+H]"
HPLC (Phuong phap 1): Thoi gian luu = 0,83 phut.

Vidu 154

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(2,2-diflo-

etylamino)-pyridin-2-carbonitril

Thu duoc tuong tw nhu vi du 121 bing cich khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va
2,2-diflo-etylamin sir dung diisopropyletylamin thay cho kali florua.

Hiéu suét: 17% so véi ly thuyét

Phd khéi (ESI): m/z = 346 [M+H]"
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HPLC (Phuong phéap 1): Thoi gian luu = 0,86 phut.
Vidu 155

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(4-flo-pyrazol-1-
yl)-pyridin-2-carbonitril

Thu duoc twong tu nhu vi du 121 bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va 4-
flo-1H-pyrazol st dung diisopropyletylamin thay cho kali florua.

Hiéu suét: 28% so véi ly thuyét

Phd khéi (ESTY): m/z = 351 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,87 phut.
Vidu 156

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-(3-triflometyl-
pyrazol-1-yl)-pyridin-2-carbonitril

Thu duoc tuwong ty nhu vi du 121 bang cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va 3-
triflometyl-1H-pyrazol st dung diisopropyletylamin thay cho kali florua.

Hiéu suat: 18% so voi Iy thuyét
Phé khéi (ESIY): m/z = 401 [M+H]"

HPLC (Phuong phap 13): Thoi gian luu = 0,65 phut.

-168-



34821

Vidu 157

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-pyrazol-1-yl-

pyridin-2-carbonitril

Thu dugc twong ty nhu vi du 121 béng cach khéi dau tir 6-(7-Amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-flo-pyridin-2-carbonitril (vi du 25) va
1H-pyrazol st dung diisopropyletylamin thay cho kali florua.

Hiéu sut: 31% so véi Iy thuyét

Phd khédi (ESIM): m/z = 333 [M+H]"

HPLC (Phuong phéap 1): Thoi gian luu = 0,83 phut.
Vi du 158

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2,3-

dicarbonitril
NH, N
N, F
N "X A
o} 1
NGNS =
N \\N

Hoa tan 6-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-
nicotinonitril (vi du 72) (150,00 mg, 0,528 mmol) va kali xyanua (51,543 mg, 0,792
mmol) trong 4 mL dimetyl sulfoxit va khudy & nhiét do trong phong trong 1 gid. Hoén
hop dugc chiét bang etyl axetat va ria bang dung dich nudc nira bdo hoa cua natri
bicacbonat. Pha hitu co duge c¢b trong diéu kién 4p suit giam va tinh ché bang phuong
phap sic ky silicagel (dung moi rira giai: xyclohexan/etyl axetat 100/0 -> 45/65). San
phim duoc két tinh tir etyl axetat/xyclohexan = 1/1 va dugc tap hop bang cach loc.

Hiéu suit: 72% so vai Iy thuyét

Phé khéi (ESITY): m/z =292 [M+H]"

HPLC (Phuong phap 1): Thoi gian luu = 0,80 phut.
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Vidu 159

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-metansulfonyl-
pyridin-2-ol

Hoa tan 6-(5-bromo-6-flo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin (vi du 22) (50,00 mg, 0,148 mmol) va natri metansulfinat (15,096
mg, 0,148 mmol) trong 0,909 mL dimetyl sulfoxit va khudy trong 1 gid & nhiét do
100°C trong 10 vi séng. Tinh ché hdn hop bang phuong phap RP-HPLC (chét cai bién:

amoni hydroxit).

Hiéu suit: 8 mg (16% theo Iy thuyét)

Phd khéi (ESTY): m/z = 336 [M+H]"

HPLC (Phuwong phéap 1): Thoi gian luu = 0,55 phut.
Vi du 160

6-(5,6-Bis-metansulfonyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-

7-ylamin
NH, o\\ 0
N ™S Ny S
o | | P
NT SN .S
o Y

Tuong tu nhu vi du 159, thu duoc béng cach khoi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo|3,4-b]pyridin-7-ylamin (vi du 22).

Hiéu suét: 13% so voi Iy thuyét

Phd khéi (ESIY): m/z = 398 [M+H]"

HPLC (Phuong phap 1): Thoi gian Ivu = 0,63 phut.
Vi du 161

6-(5-Bromo-6-metansulfonyl-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin
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N ™S X
O\ — Pz | =
N N Br

Tuong ty nhu vi du 159, thu duoc béng cach khoi dau tir 6-(5-bromo-6-flo-
pyridin-2-ylmetyl)-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 22).

Hiéu suit: 8% so v6i ly thuyét

Phd khéi (ESTY): m/z = 398, 399, 401 [M+H]"

HPLC (Phuong phéap 1): Thoi gian luu = 0,71 phut.
Viduy 162

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-metansulfonyl-

nicotinonitril
NH, o\\ 0
JARZEN Nar S
O\ — — l /
N N \\N

Tuong tu nhu vi du 159, thu duoc béng cach khéi dau tir 6-(7-amino-5-metyl-
[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-2-flo-nicotinonitril (vi du 72).

Hiéu suét: 24 mg (39% theo 1y thuyét)

Phé khéi (ESTY): m/z = 345 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,70 phut.
Vi du 163

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-3-bromo- 1H-pyridin-

2-on
NH, H
N\ N_ O
o _| 1
N™ N g

Hoa tan 6-(5-Bromo-6-flo-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-ylamin (vi du 22) (50,00 mg, 0,148 mmol) va kali hydroxit (dung dich
nude 5M) (0,10 ml, 0,35 mmol) trong 1,0 mL dimetyl sulfoxit va khudy trong 5 phut &
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nhiét do 120°C. Tinh ché hdn hop bang phuong phap RP-HPLC (chat ci bién: amoni
hydroxit).

Hiéu sult: 36 mg (72% theo ly thuyét)

Phd khéi (ESTY): m/z = 336, 338 [M+H]*

HPLC (Phuwong phap 1): Thoi gian luu = 0,61 phat.
Vi du 164

6-(7-Amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-pyridin-2-carbonitril

N N
HH, N N | N N, M
N g i N i N N N : N =
P T T R Sy ¢ » = 0y
Ny Ny N7y NT Ty
G 1541 164.2 Vidu 164
164.1 N'-(6-Iodo-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-yl)-N,N-dimetyl-

formamidin

Hoa tan 6-iodo-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin G (3,50 g,
12,7 mmol) trong 35 mL N,N-dimetylformamit va N,N-dimetylformamit dimetyl
axetal (2,04 ml, 15,2 mmol) dugc bd sung & nhiét d trong phong. Hoén hop dugc
khudy 1 gio, pha lodng bing dietyl ete va san pham duoc tap hop bang cach loc.

Hiéu suit: 2,57 g (61% theo ly thuyét)

Phd khéi (ESIY): m/z = 332 [M+H]"

HPLC (Phuong phéap 12): Thoi gian luu = 0,95 phut.

164.2 N'-[6-(6-xyano-pyridin-2-ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-y1]-N,N-dimetyl-formamidin

Hoa tan N'-(6-iodo-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-yl)-N,N-dimetyl-
formamidin 164,1 (100 mg, 0,302 mmol) va lithi axetylaxetonat (3 mg, 0,030 mmol)
trong 0,50 mL N-metyl-2-pyrolidon. Hon hop phan ung duge lam lanh xubng 0°C,
dung dich diisopropyl-kém (dung dich 1M trong toluen, 0,166 ml, 0,166 mmol) dugc
bd sung va hdon hop phan tng duge khudy & nhiét do trong phong trong 18 gio. B6
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sung [1,1’-bis(di-tert-butylphosphino)-feroxen]paladi (II) diclorua (19 mg, 0,030
mmol) va 6-Bromometyl-pyridin-2-carbonitril (mua tr ABCR GmbH & Co. KG) (89
mg, 0,453 mmol) va khudy hdén hop phan ting & nhiét do 80°C trong 2 gio. Hdn hop
phan tng pha loang bing etyl axetat, loc qua alox, ¢ dac trong diéu kién 4p suét giam
va tinh ché bang phuong phap RP-HPLC (chét cai bién: amoni hydroxit).

Hiéu suét: 21 mg (21% theo ly thuyét)

Phd khéi (ESIY): m/z = 322 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,93 phut.

Budce cudi cung (vi du 164)

B sung 1,0 mL axit clohydric dic vao N'-[6-(6-xyano-pyridin-2-ylmetyl)-5-
metyl-[1,2,5]oxadiazolo-[3,4-b]pyridin-7-y1]-N,N-dimetyl-formamidin 164,2 (20,00
mg, 0,062 mmol) trong 10 mL metanol va hdn hop phéan tmg dugc khudy khudy trong
2 gior & nhiét @6 60°C. Hon hop dugc rét tir tir vao trong dung dich nudc bao hoa cia
natri bicacbonat va chiét bang etyl axetat. Lam kho c4c pha hiru co, ¢d déc trong diéu
kién &p sudt giam va tinh ché phan con lai bang phuong phdp RP-HPLC (chét cai bién:
amoni hydroxit).

Hiéu suat: 11 mg (70% theo ly thuyét)

Phé khéi (ESIY): m/z =267 [M+H]"

HPLC (Phuong phap 1): Thoi gian luvu = 0,75 pht.

Vidu 165
2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-6-
(diflometyl)pyrimidin-4-carbonitril

N A
N "X X
o _ Nl
N N/ =
F~F

Hoa tan  2-(7-amino-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-6-ylmetyl)-
pyrimidin-4-carbonitril (vi du 51) (160 mg, 0,60 mmol) trong 6,0 mL diclometan va
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2,0 mL nuéc va kém diflometansulfinat (0,48 g, 1,62 mmol) dugc bd sung vao do. Bb
sung axit trifloaxetic (0,05 mL, 0,62 mmol) va 2-metyl-prop-2-yl-hydroperoxit (0,39
g, 2,99 mmol) va hdn hgp duge khudy & nhiét do trong phong trong 18 gio. Dung moi
duoc cd trong didu kién 4p suit giam va tinh ché phan con lai bing phuong phap RP-
HPLC (chét cai bién: amoni hydroxit)

Hiéu suét: 6,0 mg (3% theo 1y thuyét)

Phd khéi (ESI): m/z = 318 [M+H]*

HPLC (Phuong phap 1): Thoi gian luu = 0,82 phut.

NH, NH, £ NH, £
’ N ) \)\ .
Gﬂi(&/\( = e NeSN IS «"‘m “SF
W N’%\ N\jx\{:‘ ‘Mﬁ&\N{?\\ N\///i\{:i + &Nﬁ&ﬁ/ N # ™)
'3 /j\
Vi dy 30 Vi dy 166 videls7 ¢ F
Vidu 166

6-[5-clo-4-(diflometyl)pyrimidin-2-yl]metyl-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-

7-amin
NH, F
Nt "™ X NS F
o |
\ = — N~
N N Cl
va
Vidu 167

6-[5-clo-4,6-bis(diflometyl)pyrimidin-2-ylJmetyl-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-amin

NH, F
N NS F
o} N|
N N Z ¢l
F~F

Tuong ty nhu vi du 80 thu duoc bang cach khéi dau tir 6-(5-clo-pyrimidin-2-
ylmetyl)-5-metyl-[1,2,5]oxadiazolo[3,4-b]pyridin-7-ylamin (vi du 30) va kém

-174-



34821

diflometansulfinat. Tinh ché hén hop bang phuong phip RP-HPLC (chét cai bién:

amoni hydroxit)

6-[5-clo-4-(diflometyl)pyrimidin-2-ylJmetyl-5-metyl-[ 1,2,5]oxadiazolo[3,4-b]pyridin-

7-amin:
Hiéu suét: 28% so voi Iy thuyét
Phd khéi (ESTY): m/z = 327 [M+H]*
HPLC (Phuong phap 1): Thoi gian luu = 0,88 pht.

6-[5-clo-4,6-bis(diflometyl)pyrimidin-2-ylJmetyl-5-metyl-[1,2,5]oxadiazolo[3,4-
b]pyridin-7-amin:

Hiéu suét: 11% so vdi 1y thuyét
Phd khéi (ESIY): m/z = 377 [M+H]*

HPLC (Phuong phéap 1): Thoi gian luu = 0,94 phut.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc:
NH,
N
/N\ X ~
o} | (R2),
\N/ — R1 X P
@,
trong do:
X 1la CH hodc N;

R! dugc chon tir nhém bao gdm CH3, -CH,0H va Cl;

R? duogc chon doc 14p v6i nhau tir nhom bao g@)m H, F, Cl, Br, I, CN, Ci6-
alkyl, Cs.-xycloalkyl, OH, -O-(Cis-alkyl), -O-(Cs.7-xycloalkyl), -O-(Ci.3-
alkyl)-(Cs.7-xycloalkyl), -O-heteroxyclyl, -O-(Cis-alkyl)-heteroxyclyl, -O-
aryl, -O-heteroaryl, -S-(C1-3-alkyl), -SO-(C1-3-alkyl), -SO2-(Ci-3-alkyl), -NHo, -
NH-(Cj¢-alkyl), -NH-(Cs.¢-xycloalkyl), -NH-(Ci.3-alkyl)-heteroxyclyl, -NH-
(C1-6-alkyl)-C(=0)-NHa, -C(=0)-NHa, -C(=0)-NH-(C3-alkyl), -C(=0)-N(Ci.
s-alkyl), -C(=0)OH, -C(=0)-0-(Ci4-alkyl), -C(=0)-(C1.4-alkyl), -Ci3-alkyl-
C(=0)-0-(Ci4-alkyl), heteroxyclyl, heteroaryl va 5,6-dihydro-4H-pyrolo[1,2-
b]pyrazol-3-yl,

trong d6, mdi mot nhom alkyl hodc xycloalkyl tuy y duoc thé doc lap

béng mot hodc nhiéu phﬁn tir thé dugce chon tir nhém bao gém F, CN va

OH, va

trong d6, mdi mot nhom heteroxyclyl duge chon tir nhom xycloalkyl don
vong hodc vong spiro 4 dén 7 canh, trong d6 1, 2 hodc 3 nhém CHz duge
thay thé doc 14p v6i nhau bang O, S, NH hodc C=0, va

trong d6, mdi mot nhém heteroxyclyl duge thé tuy y bang 1 hoic 2 phén
tir thé duge chon doc 1ap voi nhau tir F, OH va Ci3-alkyl,
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trong d6, mdi mot nhom aryl dugc chon tir nhém bao gém phenyl va
naphtyl, va
trong d6, mdi mdt nhom heteroaryl dugc chon tir vong thom 5 canh chira
1 hodc 2 nguyén tir khac loai dugc chon doc lap tr N, O va S hodc tur
vong thom 6 canh chtra 1 hodc 2 N, va
trong do, mdi mdt nhom aryl hodc heteroaryl duge thé tuy y béng 1 hoac
2 ph?m ttr thé duge chon doc 13p tr nhém bao g@)m F, CN va Ci-alkyl,
céc nhém nay duogc thé tiy ¥ bang mot hodc nhiéu F;
hodc, néu hai nhém R? duoc gin véi cac nguyén tir C lién ké ctia nhom pyridin hoic
pyrimidin, ching c6 thé lién két v6i nhau va cung nhau tao ra cdu —O-CH,-O-, -O-
CHa-CH,-O- hogic —~O-CHy-CH,-CHy-O-, trong d6 1 hodc 2 nguyén tir H c6 thé dugc
thé bang F hodc Ci3-alkyl; va
nlal, 2 hoac 3;
trong do, mdi mot trong s6 cac nhém alkyl néu trén co thé duoc thé béng mot hoac
nhiéu F;
hodc mudi cua noé.
2. Hop chét c¢6 cong thie (1) theo diém 1, trong do:
R!1a -CHs; va
nla 1 hoac 2.
3. Hop chit c6 cong thirc (I) theo diém 1 hodc 2, trong do:
R? dugc chon ddc 1ap véi nhau tir nhom bao gém H, F, Cl, Br, CN, Cis-alkyl, Cs.7-
xycloalkyl, OH, -O-(Ci--alkyl), -O-(C1.3-alkyl)-(Cs.7-xycloalkyl), -O-heteroxyclyl, -O-
(C13-alkyl)-heteroxyclyl, -O-aryl, -O-heteroaryl, -S-(Cis-alkyl), -SO2-(Cis-alkyl), -
NHz, -NH-(Ci6-alkyl), -NH-(Cs.s-xycloalkyl), -NH-(Ci.3-alkyl)-heteroxyclyl, -NH-
(C16-alkyl)-C(=0)-NH>, -C(=0)-NHa, -C(=0)-NH-(C13-alkyl), -C(=0)-(Ci-4-alkyl), -
Ci.3-alkyl-C(=0)-O-(Ci.4-alkyl), heteroxyclyl, heteroaryl va 35,6-dihydro-4H-
pyrolo[1,2-b]pyrazol-3-yl,
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trong d6, mdi mot nhom alkyl hodc xycloalkyl tily y duge thé doc 1ap
béng mot hoac nhiéu phén tr thé duogc chon tir nhom bao gém F, CN va
OH, va

trong d6, mdi mdt nhom heteroxyclyl duge chon tir nhém xycloalkyl don
vong hodc vong spiro 4 dén 7 canh, trong d6 1, 2 hodc 3 nhém CHa duoc
thay thé doc 1ap voi nhau bang O, S, NH hogc C=0, va

trong d6, mdi mot nhom heteroxyclyl duge thé tuy ¥y bang 1 hodc 2 phan
tir thé duge chon doc 14p véi nhau tir F, OH va Ci3-alkyl,

trong d6, mdi mot nhém aryl duge chon tir nhém bao gém phenyl va

naphtyl, va

trong do, mdi mot nhom heteroaryl duge chon tir vong thom 5 canh chira
1 hodc 2 nguyén tir khac loai duge chon doc lap tir N, O va S hodc tr

vong thom 6 canh chira 1 hodc 2 N, va

trong d6, mdi mot nhém aryl hodc heteroaryl duge thé tuy y bang 1 hoic
2 phén tir thé dugc chon doc 14p tir nhom bao gom F va Cis-alkyl, nhém
nay duoc thé tuy y bang mot hodc nhiéu F;

hodc, néu hai nhém R? dwoc gin v6i cac nguyén tir C lién ké cta nhom pyridin hodc
pyrimidin, ching c6 thé lién két voi nhau va cling nhau tao ra cdu —0-CH,-O-, -O-
CH>,-CH3-0O- hoac —O-CH»-CH»-CH»-O-.
4. Hop chit c6 cong thire (I) theo diém 3, trong do:
R? duogc chon doc 1ap voi nhau tir nhém bao gdm F, Cl, Br, CN, Cis-alkyl, Cs.¢-
xycloalkyl, -O-(C1-4-alkyl), -O-CHa-xyclopropyl, -O-CHz-heteroxyclyl, -O-phenyl, -O-
heteroaryl, -S-CHs, -NH,, -NH-(Ci4-alkyl), -NH-(Cs.s-xycloalkyl), -NH-(CH>-
heteroxyclyl), -NH-(Ci4-alkyl)-C(=0)-NH,, -C(=0)-NH-(Ci3-alkyl), -C(=0)-(Ci.4-
alkyl), heteroxyclyl, heteroaryl va 5,6-dihydro-4H-pyrolo[1,2-b]pyrazol-3-yl,
trong d6, mdi mot nhém alkyl hodc xycloalkyl tuy y duoc thé doc lap
bing mot dén ba nguyén tir F hoic bang mdt nhém CN hodc mot nhom

OH, va
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trong do, mdi mot nhéom heteroxyclyl duge chon tir nhom bao gém
oxetanyl, tetrahydrofuranyl, azetidinyl, pyrolidinyl, morpholinyl va 1,4-
diazepan-5-on, va
trong d6, mdi mot nhom heteroxyclyl dugc thé tiy ¥ bang 1 hodc 2 phan
ttr thé duogc chon doc 1ap v6i nhau tir F, OH va CHs,
trong d6, mdi mot nhom heteroaryl duoc chon tir nhém bao gbm furanyl,
isoxazolyl, thiazolyl va pyrazolyl, va
trong d6, mdi mot nhom heteroaryl duge thé tiy ¥ bang 1 hodc 2 phan tir
thé duogc chon doc 13p ttr nhém bao g@)m F, CH;s va CFs.
5.Hop chét co cong thue (I) theo diém 4, trong do:
R? duogc chon doc 1ap vai nhau tir nhém bao gém F, Cl, Br, CN, CHs, Cs.s-xycloalkyl,
-0-(C14-alkyl), -O-CHs-heteroxyclyl, -O-phenyl, -S-CHs, -NH», -NH-(Ci4-alkyl), -
NH-(Cs.5-xycloalkyl), -NH-(CH»-heteroxyclyl), -NH-(Ci.4-alkyl)-C(=0)-NHa,
heteroxyclyl, heteroaryl va 5,6-dihydro-4H-pyrolo[1,2-b]pyrazol-3-yl,
trong d6, mdi mot nhom alkyl hodc xycloalkyl tuy y dugc thé doc lap
béng mot dén ba nguyén tir F hoac béng moOt nhém CN hoac mot nhém
OH, va
trong do, mdi mdt nhom heteroxyclyl duge chon tir nhom bao gém
oxetanyl, azetidinyl, pyrolidinyl, morpholinyl va 1,4-diazepan-3-on, va
trong d6, mdi mot nhém heteroxyclyl duge thé tuy y béng 1 hoac 2 phén
tir thé dwoc chon doc lap tir F, OH va CHs, va
trong d6, mdi mdt nhém heteroaryl duge chon tir nhém bao gbm furanyl
va thiazolyl.
6. Hop chét c6 cong thirc (I) theo diém 5, trong do:

R2 dugc chon doc 1ap tir nhom bao gom:
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F, Cl, Br, -CN, -CF3, , -O-CHs, -O-CHF3, -O-CH»-CH;-F, -O-CHz-CHF>, -O-
0]

H,C CH, \;g
O% O~ “cH

g OH 3
CH,-CF3, -O-CHy-CH,-CH-F, -O-CH,-CF,-CHs, : ,

a®
/

, -S-CH3;, -NH,, -NH-CH>-CH>-CH»-F, -NH-CH-CH>-CHF>,

° H,C CH TR PR
N *
N CH. .~

- F
b O O, O A
K\NH

Dl

5 b

>

7. Hop chat c6 cong thirc (I) theo diém bt ky trong s6 cac diém néu trén, trong d6 X

la CH.

8. Hop chit ¢6 cong thirc (I) theo diém bt ky trong sb cac diém néu trén, trong d6 X

la N.

9. Hop chét theo diém 1 c6 cong thic:

trong do:
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R!1a CH3;

mdi mdt R2¢ va R? duge chon doc lap tir nhom bao gom:

H, F, Cl, Br, -CN, -CF3, , -O-CH3, -O-CHF,, -O-CH»-CH>-F, -O-CH>-CHF>,
H,C CH,

0
e
O-CH,-CF5,  -O-CH»-CH»-CH;-F,  -O-CHy-CF,-CH, OH

, , -S-CH3, -NH,, -NH-CH>-CH»-CH»-F, -NH-CH:-

pF s
H H

NH
A A e 00 *@ | KN _

voi diéu kién 13 chi mot trong s6 R? va R?® ¢6 thé 1a H;
hodc muoi cia no.

10. Hop chét theo diém 1 dugc chon tur:
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NH, N
7
/N\ \ N\
\ — ‘ /
N™ ~CH, F
NH, N
-~
NH, N N NS
o | N™ N7 “cH, 0
N™ “N™ “cH, Br F~ F
NH,
N
/N\ AN | ~
AN N~ N~ F
N~ “CH,
Fr
NH,
NH,
| N "X X
AN~ N~ F 0 l
N" CH, F = _
F N™ “N" “CH, of
NH,
N
N =
/N\ AN | ~
\N — /
N™ SN “cH, )O\
F~ °F
NH,
N
N 7
/N\ AN | AN
0
A= N~ N~ F
N™ N7 “cH,
F
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NH, NH, F
N
0
N - _— N_ _~ e = N~
N™ N7 “cH, S N™ N7 “cH, SN
NH, F
N
/N\ AN N F

va
hoac muoi cia no.

11. Hop chét theo diém 10, trong d6 hop chét nay la:
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14. Hop chét theo diém 10, trong d6 hop chat nay la:

15. Hop chét theo diém 10, trong d6 hop chét nay 1a:

N
/N\ AN ~
o LN
N™ “N" “cH, Br

16. Hop chét theo diém 10, trong d6 hop chét nay 1a:

NH, Y

,N\ N | N\ ~

NS CH, o

e
17. Hop chét theo diém 10, trong d6 hop chét nay 14
NH,
PSS | N\
M 2 N% F
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19. Hop chét theo diém 10, trong d6 hop chét nay la:

NH,
/N\ X | N\ NH,
AN N~ N~ F
N H, F

22. Hop chét theo diém 10, trong d6 hop chét nay la:

NH, P
=
\ _— — /
N™ >N “cH, 0
F)\F
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24. Hop chét theo diém 10, trong d6 hop chat nay la:

NH, \
pZ
72
,N\ AN lN\
M= 7 NP~ F
3
FF

NH, F
N
/N\ X | N - F
N = — N =~
CH, \\N

28. Hop chét theo diém 10, trong d6 hop chét nay la:

NH2 o\\ .
N. _S.
N ™S N on,
\ _— ~ /
N N~ “CH Br

3

29. Mubi duge dung ctia hop chit theo diém bét ky trong s6 cac diém tir 1 dén 28.
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30. Duoc phim chtra hop chét theo diém bét ky trong sb cac diém tir 1 dén 28, hoic
mudi duge dung cta né, tuy v véi mot hoic nhiu chit mang va/hodc chat pha loing
dugce dung.

31. Duoc phém chtra mot hodc nhiéu hop chét theo mot hodc nhiéu trong sb cac diém
tir 1 dén 28 hodc mubi duoc dung ciia né va mdt hodc nhiéu tac nhan trj liéu bd sung,

thy ¥ cing v6i mot hodc nhiéu chit mang va/hogc chat pha lodng tro.

-187-





