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Linh vie k§ thuat dwoc dé cap

Sang ché dé cap dén hop chét triazolopyridin va triazolopyrazin, va dugc phim

chira ching.
Tinh trang k§ thuit ciia sing ché

Protein c-Met, ciing dugc goi 12 thu thé yéu 6 ting truéng té bao gan (hepatocyte
growth factor - HGF), 13 heterodime xuyén mang c6 khéi luong phén tir bang 190kDa va
hoat tinh tyrosin kinaza, dugc ma héa béi gen gay bénh ung thu c-met. Da biét ring qua
trinh truyén tin hiéu HGF/c-Met c6 cac dap (ng t& bao khac nhau, bao gbm cac qua trinh
tao phan bao, ting sinh, tao hinh thai va tao mach. Hoat chét tc ché qué trinh truyén tin

hiéu HGF/c-Met c6 hiéu qua déng ké dé diéu tri bénh ung thu.
Ban chit ki thuit ciia sing ché
Séang ché d& cap dén hop chét c6 cong thirc 1:

RER’

R2
YN r\?b
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1

va/hodc muoi duge dung clia no, trong do6

X1aN, Y duoc chon tir -O-, -S-, va -N(R7)- vaR! dugc chon tir aryl va heteroaryl,
mdi nhém nay tuy y dugce thé béng mo6t hodc nhilu nhém duogc chon tir halo,
-CF;, -CF,H, xycloalkyl, -C(O)R", -C(O)OR!, -CN, -C(O)NRPRM -NRPRM
-NR”C(O)R", -NR”S(0),R", -NR"“S(0),NR"R", -NRC(O)OR", -NR"C(O)N-
RPR™, -NO,, -S(0),R", -S(0),NR"R", di vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl
mach ngén, alkyl mach ngin dugc thé bing hydroxy, alkyl mach ngin dugc thé bing
alkoxy mach ngan, alkyl mach ngén dugc thé bing -NR"R', va alkyl mach ngin dugc

thé bang di vong; hoic

X 1a N, Y 14 khong c6 mit va R' 13 heteroaryl hai vong lién hop tuy y dugc thé
bang mdt hodc nhiéu nhém duge chon tir halo, -CF;, -CF,H, xycloalkyl, -C(O)R"), -
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C(0)OR", -CN, -C(O)NR"’R™, -NR"R™, -NR®C(O)R"!, -NR"*S(0),R"%, -NR"*S(O),N-
RPR", -NR"C(0)OR", -NR"C(O)NR"*R™, -NO,, -S(0),R"2, -S(0),NR"*R™, di vong,
“heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ngin, alkyl mach ngin duogc thé bang
~ hydroxy, alkyl mach ngin dugc thé bing alkoxy mach ngin, alkyl mach ngin dugc thé
bang -NR"”R™, va alkyl mach ngin duoc thé bing di vong; hodc

X 1a C(R®), Y dugc chon tir -O-, -S-, va -N(R")- hodic Y 1a khong c6 mat, va R! 1a
heteroaryl tuy y dugc thé b%mg mot hoic nhiéu nhém dugc chon tir halo, -CF;, -CF,H,
xycloalkyl, -C(O)R", -C(O)OR", -CN, -C(O)NR*R!, -NR"R", -NR"*C(O)R"", -NR">-
S(0):R"”, -NR"S(0),NR"R", -NR"C(0)OR", -NR®C(O)NR"R, -NO,, -S(O),R"%,
-S(0),NR"R", dj vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ngin, alkyl mach
ngin dugc thé bang hydroxy, alkyl mach ngin dugc thé bing alkoxy mach ngén, alkyl

mach ngén duoc thé bang -NR’R!*, va alkyl mach ngén dugc thé bang di vong;

R* va R? doc 13p dugc chon tir hydro va alkyl, hoic R? va R® cung véi nguyén tir
cacbon lién két v6i chiing tao thanh vong dugc chon tir xycloalkyl ¢6 tir 3 dén 7 canh va
di vong c6 tir 3 dén 7 canh;

R* dugc chon tir halo, alkyl, xycloalkyl, di vong, aryl va heteroaryl, mbi nhém

ndy, ngoai trir halo, tuy y dugc thé bing mot hodc nhidu nhém dugce chon tir

alkyl mach ngén tuy y dugc thé bang mét hodc nhidu nhém dugce chon tir hydroxy,
alkoxy mach ngdn, xyano, halo, -C(O)OR", -C(O)NR"*R", -NR’RY, -OC(O)R"!, -
NRPC(O)R", -NRPS(O),R?,  -NRPS(0),NR“RY -NR“C(O)ORZ va -
NR13C(O)NR13R14, '

alkoxy mach nga"l_n tuy y dugc thé bang mot hodc nhidu nhém dugce chon tir halo,
hydroxy, va alkoxy mach ngin,

xycloalkoxy tuy y duogc thé bﬁng mot hodc nhiéu nhém duoc chon tir halo,
hydroxy, va alkoxy mach ngén,

heteroxycloalkoxy tuy y duoc thé béng mot hodc nhiéu nhém dugc chon i halo,
hydroxy, va alkoxy mach ngin,

di vong tuy ¥ dugc thé bing mot hodc nhidu nhém dugce chon tir alkyl mach ngén,

halo, hydroxy, va alkoxy mach ngén,
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heteroaryloxy tuy y dugc thé bing mét hodc nhidu nhém duge chon tir alkyl mach
ngin, halo, hydroxy, va alkoxy mach ngén,

aryl tuy ¥ dugc thé bang mot hodc nhidu nhém duge chon tir alkyl mach ng#n,
halo, hydroxy, va alkoxy mach ngén,

heteroaryl tuy ¥ dugc thé bing mot hodc nhiéu nhém duge chon tir alkyl mach
ngin, halo, hydroxy, va alkoxy mach ngén,

halo, xyano,-C(O)R'!, -C(O)OR", -NR"R", -NRBC(O)R", -NR"S(0),R", -
NR"S(0),NR"R", -NR"”C(0)OR", -NR"*C(O)NR"*R!, -C(O)NR"*R", -S(0),R"?, va -
S(0),NR"R™;

R’ dugc chon tir hydro, halo, OH, NH,, CF;, -CF,H, alkyl, alkenyl, va alkynyl;

R® dugc chon tir hydro, -OH, -NH,, -NHC(O)R", halo va alkyl;

R’ dugc chon tir hydro va alkyl mach ngén;

mdi n doc 1ap béng 0, 1, hoac 2;

R“, Rlz, R , va RM doc 1ap dugc chon tir hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, aryl, heteroaryl, va di vong, mdi nhém nay, ngoai trir hydro, tily v duoc thé
b?mg mot hodc nhiéu nhém dugc chon tir halo, alkyl mach ngén, hydroxy, va alkoxy
mach ngén, hoic R va R™ cling v6i nguyén tr nito lién két voi ching tao thanh nhén di
vong, tuy y dugc thé b%mg mdt hodc nhiéu nhém dugc chon tir halo, alkyl mach ngén,
hydroxy, va alkoxy mach ngin va tily y con chitra mot hodc hai di nguyén tr bd sung
trong nhén dj vong nay, trong d6 mot hodc hai di nguyén tir b sung nay dugc chon tir -
O-, -S-, va -N(R")-; va

R" dugc chon tir hydro, alkyl mach ngén, -C(O)R", -C(0)OR", -C(O)NR"*R™,
-S(0).R", va -S(0),NR"’R"*

v6i diéu kién 1a

R' khong 14 phenyl tuy y dugc thé hogc 4-pyridinyl tuy ¥ duge thé;

khi X 1a N, R? 1a hydro hoic metyl, R® va R’ 1a hydro, va Y 12 khong c6 mit, thi
R! khong 1a quinolin-6-yl, 7-floquinolin-6-yl, 3-quinazolin-6-yl, 2-3-dihydro-benzofuran-
5-yl, hodc 2,3-dihydro-benzo[ 1,4]dioxin-6-yl; va
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khi X 1a N, R%, R? va R’ 1a hydro, v Y 14 -O- hoic -N(R")-, va R! 1 quinolin-6-yl,
7-floquinolin-6-yl, 3-quinazolin-6-yl, 2-3-dihydro-benzofuran-5-yl, hodc 2,3-dihydro-
benzo[1,4]dioxin-6-yl, thi R* 13 heteroaryl tuy y dugc thé.

Theo mét khia canh wu tién hon, sang ché dé xuit hop chét c6 cong thuc 1:

ROR!

RZ
R4’Y NS "?L
LI

R® N
1

va/hodc muoi dugce dung cia no, trong do:

X 12N, Y 12 véng mit va R' 13 heteroaryl hai vong lién hop dugc chon tir:

~ H
S

S
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tly ¥ dugce thé bing mot hoic nhidu nhém duge chon tir halo, -CFs;, -CF,H,
xycloalkyl, -C(O)R", -C(O)OR', -CN, -C(O)NRR", -NRPRM, -NRBC(O)R!, -
NR"”S(0),R"?, -NR"“S(0),NR"R" -NRC(O)OR?, -NRPC(O)NR"RM -NO,, -
S(0).R", -S(0),NR"*R"™, dj vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ngén,
alkyl mach ngin dugc thé bing hydroxy, alkyl mach ngin dugc thé bing alkoxy mach
ngén, alkyl mach ngén dugc thé béng NRPRM, va alkyl mach ngén dugc thé b?mg di
vong; R* va R® doc 1ap dugc chon tir hydro, va alkyl, hoic R* va R® cung v6i nguyén tir
cacbon lién két v6i chung tao thanh vong duoc chon tir xycloalkyl c6 tir 3 @n 7 canh va
di vong c6 tir 3 dén 7 canh;
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R* duoc chon tir halo, alkyl, xycloalkyl, di vong, aryl va heteroaryl, mdi nhém
nay, ngoai trir halo, tity y duge thé bing mot hodc nhidu nhém duge chon tir

alkyl mach ngén tuy y dugc thé bﬁng mot hodc nhiéu nhém dugc chon tir hydroxy,
alkoxy mach ngén, xyano, halo, -C(O)OR", -C(O)NR"R!, -NRP*R", -OC(O)R"!, -
NR"”C(O)R", -NR"“S(0),R"”, -NR"’S(O),NRPRY -NR“C(O)ORZ «vi -
NR®C(O)NRRY,

alkoxy mach ngén tuy y dugc thé bﬁng mot hodc nhiéu nhém dugc chon tir halo,

hydroxy, va alkoxy mach ngin,

xycloalkoxy tiy ¥ duogc thé bﬁng mot hodc nhidu nhém dugc chon tir halo,
hydroxy, va alkoxy mach ngn,

heteroxycloalkoxy tly ¥ dugc thé biang mot hodic nhiu nhém dugc chon tir halo,
hydroxy, va alkoxy mach ngén,

di vong tlly y dugc thé bing mot hoic nhiu nhém duge chon tir alkyl mach ngin,
halo, hydroxy, va alkoxy mach ngin,

heteroaryloxy tity ¥ dugc thé bing mot hodc nhidu nhém dugc chon tir alkyl mach
ngfm, halo, hydroxy, va alkoxy mach ngén,

aryl ty ¥ duge thé bing mot hodc nhidu nhém duge chon tir alkyl mach ngén,
halo, hydroxy, v alkoxy mach ngn,

heteroaryl tuy y duogc thé bing m6t hodc nhiéu nhém dugc chon tir alkyl mach -

ngin, halo, hydroxy, va alkoxy mach ng#n,

halo, xyano, -C(O)R", -C(O)OR"!, -NR”R", -NRBC(O)R", -NR"S(O),R"?, -
NR"7S(0),NR"R", -NR”C(0)OR"2, -NR"*C(O)NRP’R*, -C(O)NR"R™, -S(0),R'2, va -
S(0O),NR"R™;

R’ dugc chon tir hydro, halo, OH, NH,, CF;, -CF,H, alkyl, alkenyl, va alkynyl;

mdi n ddc 14p bing 0, 1, hodc 2;

R, R”, R", va R™ doc lap dugc chon tir hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, aryl, heteroaryl, va di vong, mdi nhém nay, ngoai trir hydro, tiy y dugc thé
bﬁng mot hodc nhidu nhém duge chon tir halo, alkyl mach ngén, hydroxy, va alkoxy

mach ngén, hoic R" va R cing véi nguyén tir nito lién két véi chin tao thanh vong di
g g guy g g
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vong, tlly y dugc thé bang mot hodc nhidu nhém duge chon tir halo, alkyl mach ngén,
hydroxy, va alkoxy mach ngin va con tily ¥ chira mé6t hodc hai di nguyén tir bd sung
trong vong di vong ndy trong d6 mot hodc hai di nguyén tir bd sung nay dwgc chon tir -O-
, -S-, vA -N(R")-; |

R" dugc chon tir hydro, alkyl mach ngén,-C(O)R'!, -C(O)OR!!, -C(O)NR*R!, -
S(0),R", va -S(0),NR*R!,

Sang ché ciing dé cap dén duoc phdm chira hop chit theo sang ché hodc mudi
dugc dung ciia n6 va chit mang dugc dung.
M0 ta chi tiét sang ché

Khi dugc st dung trong ban mo ta ndy, céc tir, cum tir va ky hi€u sau diy thuong
dy dinh c6 nghia nhu dugc néu duéi ddy, ngoai trir pham vi ngit canh trong d6 ching
duoc chi ra theo cach khac. Cac chir viét tit va thuét ngit sau c6 nghia dugc chi ra dudi
day:

66 9

Dau gach ngang (“-”) khéng nim giita hai chit cai hodc hai ky hiéu dugc st dung
- @& chi ra vi tri lién két d6i v6i mot phan tir thé. Vi du, -CONH, dugc gén vio qua nguyén

tr cacbon.

Thuét ngit “alkyl” dwogc sir dung trong ban mé ta dé chi nhém hydrocacbon mach
thing hodc mach nhanh, chtra tir 1 dén 10 nguyén tir cacbon. Vi du vé& céc nhém alkyl
bao gbm, nhung khéng chi gi6i han &, metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl, va
t-butyl. Thuit ngit “alkyl mach ngén” dugc st dung trong ban mé ta dé chi hydrocacbon

mach théng hodc mach nhénh, chira tir 1 dén 4 nguyén tir cacbon.

Thuét ngit “alkoxy” dugc st dung trong ban mé ta dé chi nhém alkyl mach thing
ho#ic mach nhanh c6 sb nguyén tir cacbon dugc chi rd dugc gén thong qua cau lién két
oxy, vi du, metoxy, etoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy,
pentoxy, 2-pentyloxy, isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, 3-
metylpentoxy, va cdc nhém tuong ty. Cac nhém alkoxy thudng chira tir 1 dén 6 nguyén
tir cacbon dugc gén thong qua cu lién két oxy. Thuat ngir “alkoxy mach ngin” duoc sir
dung trong ban mo ta @8 chi alkoxy mach thing hodc mach nhénh, trong d6 mach alkyl

chira tir 1 dén 4 nguyén tir cacbon.
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Thuat ngir “alkenyl” dugc sir dung trong ban mé ta dé chi nhém hydrocacbon C,.1o
mach thing hoic mach nhéanh, chtra mét hodc nhiéu lién két d6i C=C. Vi du v& cac nhém

alkenyl bao gdm, nhung khong chi gi6i han &, vinyl, 2-propenyl, va 2-butenyl.

Thuat ngit “alkynyl” dugc st dung trong ban mé ta dé chi nhém hydrocacbon C,.
10 mach thﬁng hodc mach nhanh, chira mot hoic nhidu lién két ba C=C. Vi du vé céc
nhém alkynyl bao gém, nhung khong chi gi6i han &, etynyl, 2-propynyl, va 2-butynyl.

~

Thuét ngir “xycloalkyl” duge sir dung trong ban mé ta @& chi nhém hydrocacbon
mach vong no va khong no mét phan chira tir 3 dén 12 nguyén tir cacbon. Vi du v& cac
nhém xycloalkyl bao gdm, nhung khong chi giéi han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl, xycloheptyl, va xyclooctyl. Vong
ndy c6 thé no hodc c6 mdt hogc nhiéu lién két dbi (nghia 1a khong no mot phin), nhung
khoéng dugc lién hop hoan toan.

~, 66

Thuét ngit “aryl” dugc sir dung trong ban mé ta @ chi nh4n thom vong cacbon ¢
5 va 6 canh, vi du benzen; hé nhan hai vong trong 6 it nhit mét vong 1a vong cacbon va
thom, vi du naphtalen, indan, va 1,2,3,4-tetrahydroquinolin; va hé nhan ba vong trong d6

it nhat mgt vong 1a vong cacbon va thom, vi du floren.

Vi dy, aryl bao gdm céc nhan thom vong cacbon ¢6 5 va 6 canh dugc lién hop véi
nhén dj vong c6 tir 5 dén 7 canh chtra mot hodc nhidu di nguyén tir duge chon tir N, O, va
S, v6i diéu kién 1a vi tri lién két nim trén nhan thom vong cacbon. Cac gbc hod tri hai
dugc tao thanh tir d4n xuét benzen dugc thé va ¢ cac hoa tri tu do & nguyén tir trén vong
dugc goi 1 cac gbc phenylen duoc thé. Cac gbe hoa tri hai c6 ngudn gbc tir cac gbe
hydrocacbon nhiéu vong héa tri mét c6 danh phap két thiic bang ky hiéu “_yl” bang cach
loai bé mt nguyén tir hydro tir nguyén tir cacbon ¢6 héa tri tr do duge xac dinh danh
phap bing cach bd sung “-iden” vao danh phép cia gbc hoa tri mot tuong Ung, vi du
nhém naphtyl c6 hai vi tri lién két dugc goi 13 naphtyliden. Tuy nhién, aryl khong bao
gbm hoic tring 1ap véi heteroaryl, dugc dinh nghia riéng dudi day. Do do, khi mdt hodc
nhiéu nhan thom vong cacbon dugc ngung tu v4i nhan thom di vong, thi hé vong thu

‘dugc 1a heteroaryl, khong phai 1a aryl, nhu dugc xac dinh trong ban md ta.

Thuat ngit “halo” va “halogen” dugc sir dung trong ban mé ta dé chi flo, clo,

brom, va iot.
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Thuat ngit “heteroaryl” dugc st dung trong ban md ta dé chi nhan thom, mot vong
co tir 5 dén 8 canh chira mdt hodc nhiéu, vi du tir 1 dén 4, hoic, theo mot s phuong an,
tir 1 dén 3, di nguyén tir duoc chon tir N, O, va S, va cac nguyén tir con lai trén vong 1a
cacbon; nhan hai vong c6 tir 8 dén 12 canh chira mot hodc nhiéu, vi du tir 1 dén 4, hoic,
theo mot sé phuong 4n, tir 1 dén 3, di nguyeén tir dugce chon tir N, O, va S, va cac nguyén
tir con lai trén vong 13 cacbon va trong d6 it nhit mot di nguyén tir 6 mat trong vong
thom; va nhén ba vong c6 tir 11 dén 14 canh chira mot hodic nhidu, vi du tir 1 dén 4, hodc
theo mét sé phuong 4n, tir 1 dén 3, di nguyén tir dugce chon tir N, O, va S, va cac nguyén
tir con lai trén vong 13 cacbon va trong d6 it nhat mét di nguyén tir c6 mit trong vong |

thom.

Vi du, heteroaryl bao gém cac nhén thom di vong c6 tir 5 dén 7 canh duogc lién
hop véi vong xycloalkyl c6 tir 5 dén 7 canh. Dbi véi hé vong heteroaryl hai vong dugc
ngung tu nay trong d6 chi mot trong sé cac vong nay chira mot hodc nhiéu di nguyén tr,

vi tri lién két c6 thé ndm & vong thom khéc loai hodc vong xycloalkyl.

Khi téng sb nguyén tir S va O trong nhom heteroaryl vugt qué 1, thi cac di nguyén
tir ndy khéng lién ké v6i nhau. Theo mot sb phuong an, téng s6 nguyén tir S va O trong
nhém heteroaryl khong 16n hon 2. Theo mét sé phuong 4n, tong sb nguyén t&¢ S va O

trong di vong thom khong 16n hon 1.

Vi du vé nhém heteroaryl bao gbm, nhung khong chi giéi han &, (duoc danh sb tir
vi tri lién két dugc chi dinh wu tién 1), 2-pyridyl, 3-pyridyl, 4-pyridyl, 2,3-pyrazinyl, 3,4-
pyrazinyl, 2,4-pyrimidinyl, 3,5-pyrimidinyl, 1-pyrazolyl, 2,3-pyrazolyl, 2,4-imidazolinyl,
isoxazolyl, oxazolyl, thiazolyl, thiadiazolyl, tetrazolyl, thienyl, benzothienyl, furyl,
benzofuryl, benzoimidazolinyl, indolinyl, pyridizinyl, triazolyl, quinolinyl, pyrazolyl, vi

5,6,7,8-tetrahydroisoquinolin.

Céc gbc hod tri hai c¢6 ngudn gdc tir cac gbc heteroaryl héa tri mot c6 danh phéap
ctia két thuc bang ky hiéu “-y1” bang cach loai bé mot nguyén tir hydro tr nguyén tir ¢
héa tri ty do dugc xac dinh danh phap bing cach bd sung “~iden” vao danh phap cia gbc
héa tri mot tuong Gng, vi du, nhém pyridyl c6 hai vi tri lién két 1a pyridyliden. Heteroaryl
khdng bao gdm hoic tring lip v6i aryl nhu da xac dinh néu trén.

Heteroaryl dugc thé ciing bao gém hé vong dugc thé bing mot hodc nhidu phén tir

thé oxit (-0"), nhu pyridinyl N-oxit.
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Thuét ngit “di vong” duoc st dung trong ban mé ta dé chi vong béo don, thuong
chira tir 3 dén 7 nguyén tir trén vong, chira it nhét 2 nguyén tir cacbon ciing voi tir 1 dén 3
di nguyén tir doc 1ap dugc chon tir oxy, Ivu huynh, va nito, cling nhu t6 hop bao gbm it
nhét mot trong s cac di nguyén tir néu trén. Thudt ngir “di vong” ciing dugc st dung
trong ban mo ta dé chi nhén dj vong c6 tir 5 d@n 7 canh chira mot hoic nhidu di nguyén tir
dugc chon tr N, O, va S dugc ngung tu véi nhan thom vong cacbon ¢6 5 va 6 canh, véi
diéu kién 13 vi tri lién két ndm trén nhan dj vong. Nhéan nay co thé no hodc c6 mdt hodc
nhiéu lién két d6i (nghia 12 khong no mot phin). Di vong c6 thé dugc thé bing oxo. Vi tri

lién két c6 thé 1a nguyén tir cacbon hoidc di nguyén tir trén nhén di vong.

Di vong thich hop bao gém, vi du (dugc danh sb tir vi tri lién két duge chi dinh vu
tién 1), 1-pyrolidinyl, 2-pyrolidinyl, 2,4-imidazolidinyl, 2,3-pyrazolidinyl, 1-piperidinyl,
2-piperidinyl, 3-piperidinyl, 4-piperidinyl, va 2,5-piperazinyl. Cic nhém morpholinyl
ciing dugc tinh dén, bao gdm 2-morpholinyl va 3-morpholinyl (dugc danh sb trong d6
oxy 1a vi tri uu tién sb 1). Di vong dugc thé ciing bao gdm hé vong duoc thé bang mot
hoic nhidu gbc oxo, nhu piperidinyl N-oxit, morpholinyl-N-oxit, 1-oxo-1-

thiomorpholinyl va 1,1-dioxo-1-thiomorpholinyl.

Thuat ngit “tily ¥ hodc “mét cach tuy y” dugc sir dung trong ban mé ta dé chi sy
viéc hogc tinh hudng duoc néu sau d6 c6 thé xay ra hoic khong xay ra, va ban mé ta bao
gbm cac truong hop trong d6 su kién hodc tinh hudng xay ra va cac truong hop trong do
né khong xay ra. Vi du, “alkyl tuy y dugc thé” bao gbm ca “alkyl” va “alkyl dugc thé”
nhu duge x4c dinh dudi ddy. Pbi véi nhom bat ky chira mot hoic nhidu phin tir thé,
ngudi ¢6 hiu biét trung binh trong linh vyc ndy s& hidu ro ring cic nhém nay khong
duge du dinh dé dua vao su thé hodc kiéu thé khong cé thuc trong khong gian, khong thé
tbng hop dugc va/hodc vén di khong bén.

Thuit ngit “dugc thé” dugc st dung trong ban md ta dé chi mot hodc nhidu
nguyén tir hydro bét ky trén nguyén tir hosic nhém dugce chi rd dugc thay bang nguyén tir
dugc chon tir nhém d& néu, vé6i diéu kién 13 héa tri binh thudng cta cac nguyén tir dugc
chi r6 khéng bi vuot qua. Khi phan tir thé 13 oxo (nghia 13, =O) thi 2 hydro trén nguyén tir
nay dugc thay thé. TS hop cac phén tir thé va/hoic cac bién s§ chip nhin dwoc chi khi
cac tb hop nay tao ra cac hop chit bén hoic cac hop chit trung gian hitu ich trong qua
trinh téng hop. Hop chit bén hodc cdu tric bén cb nghia 12 hop chét da manh dé tdn tai
riéng ré v6i hdn hop phan tng, va hop chét sau d6 & dang chét c6 it nhit 1a tinh hitu dung
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trong thuc tién. Trir khi dugc chi ra theo cach khac, phan tir thé dugc x4c dinh danh phéap
theo cdu tric nhan. Vi du, cAn hiéu rang khi (xycloalkyl)alkyl duoc liét ké 1a phén tir thé
c6 thé chip nhén duoc, vi tri lién két cia phan tir thé nay v6i cdu trac nhan 1a ndm trén
mach alkyl.

Theo fnc}t sb phuong an, thuit ngit “dugc thé b&ng mét hodc nhiéu nhém” duoc st
dung trong ban mé ta dé chi hai nguyén tr hydro trén nguyén tit hodc nhom dinh rd ddc
1ap dugc thay bing hai phin tir thé dugc chon tir nhém phan tir thé dugc chi ra. Theo
mot sb phuong an, thudt ngir “duoc thé béng mét hodc nhiéu nhém” dugc sur dung trong
ban mo ta dé chi ba nguyén tir hydro trén nguyén tir hodic nhom dinh rd doc 14p dugc thay
bang ba phén tir thé duoc chon tir nhém phén tir thé dugc chi ra. Theo mét sb phuong an,
thuét ngit “dugc thé bang mot hodc nhidu nhém” duge sit dung trong ban md ta dé chi
bbn nguyén tir hydro trén nguyén tir hodc nhém dinh 18 doc 13p dugc thay bang bbn phén
tir thé duoc chon tir nhém ph?m tir thé dugc chi ra.

Céc hop chét theo sang ché bao gdm, nhung khéng chi gi6i han &, chit déng phan
quang hoc, raxemat, va hdn hgp khéc cia ching. Trong céc trudng hop nay, cic chét
d6ng phan d6i anh hodc chit dbng phan khong dbi quang, nghia 1a cac dang c6 hoat tinh
quang hoc, riéng ré& c6 thé thu duoc bang cach tong hop dong phan quang hoc hodc phan
tach raxemat hodc hdn hop chira cic chit ddng phén khong dbi quang. CAc raxemat hoic
hdn hop chita cic chit dong phan khong d6i quang c6 thé phan tach, vi du bing céc
phuong phép thong thudng nhu phuong phap két tinh trong su ¢é mit cla tdc nhan phan
tach, hodic phuong phép sic ky, bang cach sir dung cot sic ly léng hiéu nang cao phan
tach déng phan quang hoc. Ngodi ra, cac hop chit ndy bao gdm céc chit ddng phan dang
Z va E (hogc cac chit déng phan dang cis va trans) cia céc hop chét c6 lién két doi
cacbon-cacbon. Khi céc hgp chét theo sang ché tdn tai & cac dang chit hd bién khac
nhau, thuét ngit “hop chit” duoc sir dung trong ban mo ta dé chi toan bd cac dang chét hd
bién ciia hop chét ndy. Cac hop chét nay ciing bao gbm céc dang tinh thé bao gbm ca
dang da hinh va dang mit ludi. Tuong tu, thuat ngir “mubi” dugce st dung trong ban mo
ta dé chi toan bd cac chit ddng phén, raxemat, hdn hop khéc, dang ddng phan Z va E,
dang hd bién va dang tinh thé cia mudi cia hop chét nay.

“Mubi dugc dung” bao gbm, nhung khong chi gi6i han & mudi cia cac axit vo co,
nhu hydroclorat, phosphat, diphosphat, hydrobromat, sulfat, sulfinat, nitrat, va cac mudi

tuong tu; cling nhu mudi cua axit hitu co, nhu malat, maleat, fumarat, tartrat, suxinat,
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xitrat, axetat, lactat, metansulfonat, p-toluensulfonat, 2-hydroxyetylsulfonat, benzoat,
salixylat, stearat, va alkanoat nhu axetat, HOOC-(CH,),-COOH trong d6 n béng 0-4, va
cac mubi trong tur. Tuong tu, cic cation dugc dung bao gdm, nhung khong chi giéi han &

natri, kali, canxi, nh6m, lithi, va amoni.

Ngba‘ti ra, khi hop chét theo sang ché dugc téng hop & dang mubi cong th axit,
thi ¢6 thé thu dugc bazo tu do biang cich bazo héa dung dich chira mubi céng hop axit
nay. Ngugc lai, khi hgp chét theo sang ché & dang bazo tu do, thi mubi cong hop, dic
biét 1a mudi cong hop dugc dung, c6 thé dugc tdng hop bang cach hoa tan bazo tu do nay
trong dung mdi hitu co thich hgp va xir Iy dung dich nay bing axit theo cac quy trinh
diéu ché mudi cong hop axit tir cac hop chét bazo thong thudong. Ngudi c6 hiéu biét trung
binh trong linh vuc ndy s& biét dugc cic phwong phap tdng hop khac nhau c6 thé dugc sir
dung dé tbng hop mubi cong hop duoc dung khong doc.

“Solvat” nhu “hydrat” dugc tong hop boi trong tac gitra dung mdi va hop chét.
Thuét ngir “hop cht” ciing dugc sir dung trong ban mo ta dé chi solvat, bao gdm ca
hydrat, ciia cac hop chét. Tuong tu, thuat ngit “mudi” duoc st dung trong ban mé ta dé
chi solvat, nhu hydrat, ctia mudi. Solvat thich hop 14 solvat dugc dung, nhu hydrat, bao

gbm monohydrat va hemi-hydrat.

“Chelat” dugc tong hop bang cach cho hop chit lién két phéi tri v6i ion kim loai &
hai hogc nhiéu vi tri lién két. Thuat ngir “hop chét” dwoc sir dung trong ban md ta dé chi
ca chelat cia cac hop chit. Tuong tu, thuét ngit “mudi” duoc sir dung trong ban mo ta dé

chi ca chelat cia mudi.

“Phirc hgp khong cong héa tri” duge tbng hop nhd twong tic giita hop chét va
phén tir khac trong d6 lién két cong hoa tri khong dugc tao ra giira hop chit va phan tir
khac ndy. Vi dy, phan tng tao phirc c6 thé xay ra nhd cc trong tic van der Waals, lién
két hydro, va céc tuong tac tinh dién (cling dugc goi 1a lién két ion). Thult ngir “hop

chét” ciing dugc sir dung trong ban mo ta dé chi phuc hgp khong cong hoa tri.

Thuét ngit “lién két hydro” duoc sir dung trong ban mo ta dé chi dang lién két giira
nguyén tir mang dién 4m (ciing dugc goi 12 chit nhan lién két hydro) va nguyén tir hydro
gén vao nguyén tir mang dién 4m twong d6i thu hai (cling duogc goi 1a chét cho lién két
hydro). Chat cho va chét nhén lién két hydro thich hop da duoc biét ro trong linh vyuc héa
dugc (G. C. Pimentel and A. L. McClellan, The Hydrogen Bond, Freeman, San
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Francisco, 1960; R. Taylor and O. Kennard, “Hydrogen Bond Geometry in Orrganic
Crystals”, Accounts of Chemical Research, 17, pp. 320-326 (1984)).

Thuat ngit “nhém”, “géc” hodc “doan” dugc sir dung trong ban moé ta dé chi cac
nhém chirc hoic doan phan tir 6 kha nang gin vai lién két hoic cac doan khac cia phén
.

Thuit ngit “hoat chét” dugc sir dung dung trong ban mo6 ta dé chi hop chit c¢6 hoat

tinh sinh hoc. Theo mét sb phuong &n, “hoat chat” 1a hop chét c6 hoat tinh dugc dung.

Thuit ngir “viéc diéu tri” hodc “diéu tri” hodc “lam giam bé6t” duge sir dung trong
ban mo ta dé chi viéc cho ddi tuong bi bénh ung thu, hodc c6 triéu chimg bénh ung thu,
hodc t6 bAm bénh ung thu, sir dung hop chét theo sang ché va/hodc mudi duoc dung cta
n6 nhim muc dich chita bénh, 1am lanh, 1am thuyén gidm, 1am gidm, 1am thay ddi, ctru
chira, cai thién, cai tién, hogc tdc dong dén bénh ung thu, cac tridu chimg cia bénh ung
thu, hodc nguy co bi bénh ung thu do di truyén bim sinh.

~ A__99

Thuét ngir “lugng hitu hiéu” dugc sir dung trong ban mo ta dé chi lugng cua hop
chit theo sang ché vi/hoic mubi duoc dung ciia né hiru hidu dé “didu tri” bénh hodc rbi
loan & d6i tuong. Trong trudng hop bénh ung thu, lugng hitu hidu c6 thé gay ra thay dbi
bét ky cé thé quan sat dugc hodc c6 thé xac dinh duge & vét chi nhu duge mé ta trong
dinh nghia clia thuat ngit “viéc diéu tri” “diéu tri” va “lam thuyén giam” & trén. Vi du,
lugng hiru hidu c6 thé 1am giam sb lwong t& bao bénh ung thu hodc té bao khéi u; 1am
giam kich thuéc khéi u; wc ché hodc 1am ngimg qua trinh tham nhap cia té bao khéiu -
vao co quan ngoai biéh bao gém, vi du su lan rdng cia khdi u vao cac mdé mém va
xuong; tc ché va 1am ngimg su di cin khéi u; &rc ché va lam ngig su phat trién khéi u;
lam gidm mot hodc nhiéu triéu chimg lién quan dén bénh ung thu dén mdt mic d9 nao
do, lam giadm tinh trang bénh tit va ty lé tir vong; cai thién chét luong cudc sdng; hoic tb
hop ciia céc tac dong trén. Luong hitu higu c6 thé 1a luong du dé 1am giam cac triéu
chiing ctia bénh c6 d4p tmg véi sy rc ché hoat tinh c-Met. Khi diéu tri bénh ung thu, hidu
qua in vivo c6 thé dugc x4c dinh bing cach d4anh gia khoang thoi gian sdng s6t, thoi gian
tién trién bénh (time to disease progression - TTP), ty 18 déap Ung (response rates - RR),
khoang thoi gian d4p tmg, va/hodc chit lugng cudc séng ching han. Ngudi c6 hiéu biét

trung binh trong linh vuc niy hiéu ring lugng hitu hidu c6 thé thay dbi tuy thudc vao
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dudng dua thudc, t4 duge duge st dung, va viéc sir dung dong thoi cuing véi cac hoat
chat khéc.

~

Thuét ngit “hoat tinh trc ché” chi ra su giam hoat tinh dudong nén cua hoat tinh
hoic qua trinh sinh hoc. Thuét ngit “hoat tinh trc ché hoat tinh c-Met” dugc sir dung trong
ban mo ta dé chi sy giam hoat tinh c-Met & dang dap tmg trire tiép hoic gian tiép trong sy
c6 mat cda hop chét theo sang ché va/hodc mubi duge dung cua no, tuong Gng véi hoat
tinh cia c-Met khi khong c6 mit it nhit mot hop chét va/hodc it nhit mot mubdi duoc
dung cia n6. Su giam hoat tinh c6 thé 1a do twong tac truc tiép giira hop chét theo sang
ché va/hodc mudi duoc dung ciia né va c-Met, hodc do twong tic giita hop chét theo sang
ché va/hoic mubi duge dung cta n6, va mdt hoac nhiéu yéu t5 khac 1an luot anh hudng
dén hoat ﬁnh c-Met. Vi du, su ¢6 mét cua hop chét theo séng ché va/hoic mubi duge
dung ctia n6, c6 thé 1am giam hoat tinh c-Met bang cach gén két truc tiép véi c-Met, bing
céach tao ra (mot cach truc tiép hodc gian tiép) mot yéu td khac 1am giam hoat tinh c-Met,
hoic bang cach 1am giam (mdt cach truc tiép hodc gian tiép) luong c-Met c6 mit trong té

bao hodc co quan.
Séang ché dé cap dén hop chét c6 cong thirc 1:

R3 R1

RZ
Y L
RS x” N
1

va/hodc it nhat mdt mudi dugc dung cia nd, trong d6

X1aN, Y duogc ch(_)n tr -O-, -S-, va '-N(R7)- va R! dugc chon tir aryl va heteroaryl,
mdi nhém nay tiy y duge thé bing mot hodc nhidu nhém durge chon tir halo, -CF;, -
CF,H, xycloalkyl, -C(O)R', -C(O)OR", -CN, -C(O)NR"R", -NR"*R"™, -NR®*C(O)R!},
-NR"S(0),R"?>, -NR"S(0),NR’R™ -NR®C(O)OR!? -NRPECO)NRRY, -NO,, -
S(0).R", -S(0),NR"RY, di vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ngén,
alkyl mach ngin dugc thé bang hydroxy, alkyl mach ngén dwoc thé bing alkoxy mach
ngin, alkyl mach ngén dugc thé bing -NR®R!, va alkyl mach ngin dugc thé bang di
vong; hodc

X 1a N, Y 1a khong c6 mat va R' 1a heteroaryl hai vong lién hop tuy v dugc thé
béng mot hodc nhidu nhém duge chon tir halo, -CF;, -CF,H, xycloalkyl, —C(O)R”, -
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C(O)OR", -CN, -C(O)NRP”R"™, -NRPRM -NRBCO)R!, -NR“S(O)R? -
NR”S(0),NR"”R", -NR®C(0)OR", -NR“C(O)NR"RY, -NO, -S(O)RZ -
S(0),NR"”R", di vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ng#n, alkyl mach
ngin dugc thé bing hydroxy, alkyl mach ngin duoc thé bing alkoxy mach ngén, alkyl

mach ngén dugc thé bing -NR”R™, va alkyl mach ngén dugc thé bang di vong; hoic

X 1a CR®), Y dugc chon tir -O-, -S-, va -N(R")- hogc Y 13 khong c6 mit, vi R 1a
heteroaryl tuy y dugc thé bﬁng mot hodic nhiéu nhém duge chon tir halo, -CF3, -CF,H,
xycloalkyl, -C(O)R", -C(O)OR", -CN, -C(O)NR"RM, -NRP*RM, -NRC(O)R', -
NRPS(0),R"?, -NRPS(0),NR"R", -NRC(0)OR?, -NR“C(O)NR“R"™, -NO,, -
S(O)anz, -S(0),NR"R™, di vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ng#n,
alkyl mach ngin dugc thé bing hydroxy, alkyl mach ngin dugc thé bang alkoxy mach
ngin, alkyl mach ngin dugc thé bing -NR"”R™, va alkyl mach ngin dugc thé bing dj
vong;

R* va R? doc 13p dugc chon tir hydro va alkyl, hoic R? va R® cung v4i nguyén tir
cacbon lién két v6i ching tao thanh vong dugc chon tir xycloalkyl c6 tir 3 dén 7 canh va
di vong c6 tir 3 dén 7 ca,inh;

R* duoc chon tir halo, alkyl, xycloalkyl, di vong, aryl va heteroaryl, mbi nhém
ndy, ngoai trur halo, tuy y dugc thé béng m6t hodc nhiéu nhém duoc chon tir

alkyl mach ngén tuy y dugc thé bang mdt hoic nhiéu nhém duge chon tir hydroxy,
alkoxy mach ngén, xyano, halo, -C(O)OR", -C(O)NR"R!, -NRPR™, -OC(O)R), -
NREC(OR!, -NRPS(O)R", -NRPS(0),NRPRM -NR®C(O)ORZ va -
NRUEC(O)NRIRM,

alkoxy mach ngén tuy y dugc thé bang mot hoaflc nhiéu nhém duoc chon tir halo,

hydroxy, va alkoxy mach ngén,

xycloalkoxy tuy y dugc thé bing mot hodc nhidu nhém dwgc chon tir halo,

hydroxy, va alkoxy mach ngin,

heteroxycloalkoxy tuy ¥ dugc thé biang mot hodc nhiu nhém duge chon tir halo,

hydroxy, va alkoxy mach ngin,

di vong tuy y dugc thé bang mot hodc nhidu nhém duge chon tir alkyl mach ngén,

halo, hydro'X};, va alkoxy mach ngin,
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heteroaryloxy tuy y dugc thé béng mot hodc nhiéu nhém dugc chon tir alkyl mach
ngén, halo, hydroxy, va alkoxy mach ngin,

aryl tuy y dugc thé bang mét hoic nhidu nhém duge chon tir alkyl mach ngin,
halo, hydroxy, va alkoxy mach ngin,

heteroaryl tuy y dugc thé bing mot hoic nhidu nhém dugce chon tir alkyl mach
ngin, halo, hydroxy, va alkoxy mach ngin,

halo, xyano,-C(O)R", -C(O)OR', -NR"*R"™, -NR®*C(O)R!, -NR**S(0),R", -
NR"S(0)nNR"R", -NR"*C(O)OR", -NR"*C(O)NRPR!, -C(O)NR"*R", -S(0),R"2, va -
S(0),NR"R™;

R’ dugc chon tir hydro, halo, OH, NH,, CF3, -CF,H, alkyl, alkenyl, va alkynyl;

R® dugc chon tir hydro, -OH, -NH,, -NHC(O)R'", halo va alkyl;

R duoc chon tir hydro va alkyl mach ngén;

mdi n doc 1ap bang 0, 1, hoic 2;

R", R” R”, va R™ doc 14p dugc chon tir hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, aryl, heteroaryl, va di vong, mdi nhém ndy, ngoai trir hydro, tily y duoc thé
bang mdt hoic nhiéu nhém duge chon tir halo, alkyl mach ngin, hydroxy, va alkoxy
mach ngin, hoic R" va R™ cling véi nguyén tir nito lién két véi ching tao thanh nhén di
vong, nhin ndy tuy y dugc thé bang mdt hodc nhidu nhém duge chon tir halo, alkyl mach
ngin, hydroxy, va alkoxy mach ngin va tuy ¥ con bao gdm mét hodc hai di nguyén tur
khéc nira trong nhén di vong trong d6 mot hodc hai di nguyén tir khac nay duoc chon tir -
O-, -S-, va -NR")-; va

R" dugc chon tir hydro, alkyl mach ngén,-C(O)R'!, -C(O)OR"!, -C(O)NR*R™, -
S(0).R"?, va -S(0),NR"”R"

v6i diéu kién 13

R' khong 12 phenyl tuy y duoc thé hogic 4-pyridinyl tuy y duoc thé;

khi X 12 N, R? 1a hydro hozc metyl, R® va R’ Ia hydro, va Y 13 khong c6 mit, thi
R' khéng 1a quinolin-6-yl, 7-floquinolin-6-yl, 3-quinazolin-6-yl, 2-3-dihydro-benzofuran-
5-yl, hodc 2,3-dihydro-benzo[ 1,4]dioxin-6-yl; va
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khi X 13 N, R% R® va R’ 1a hydro, va Y 12 -O- hogic -N(R")-, va R' 14 quinolin-6-yl,
7-floquinolin-6-yl, 3-quinazolin-6-yl, 2-3-dihydro-benzofuran-5-yl, hodc 2,3-dihydro-
benzo[ 1,4]dioxin-6-yl, thi R* 13 heteroaryl tuy y dugc thé.

Theo mét s phuong 4n, X 12 N. Theo mét sb phuong 4n, X 13 C(R®). Theo mot sb
phuong 4n, R® dugc chon tir hydro, halo va alkyl mach ngan. Theo mdt s6 phuong 4n, RS
1a hydro.

Theo mdt sb phuong 4n, Y 13 -O-. Theo mét sb phuong 4n, Y 14 -S-. Theo mot s6
phuong 4n, Y 13 -N(R")-. Theo mét sb phuong 4n, R’ 13 hydro hoac metyl. Theo mdt sd

phuong 4n, R’ 12 hydro. Theo mdt s6 phuong 4n, Y 12 khong c6 mit.

Theo mot sé phuong an, R' 13 heteroaryl c6 tir 8 dén 10 canh tuy y duoc thé bang
mdt hodc nhidu nhém dugc chon tir halo, -CF;, -CF,H, xycloalkyl, -C(O)R”, -
C(O)OR"Y, -CN, -C(ONRPRY, -NRPRM, -NRBC(OR!, -NRESO)R? -
NR”S(0),NR"R"™ -NR“C(0)OR", -NR“C(O)NRPR™ -NO, -S(O)R? -
S(0),NR"”R™, dj vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ng#n, alkyl mach
ngin dugc thé bang hydroxy, alkyl mach ngén duoc thé bing alkoxy mach ngin, alkyl
mach ngén duoc thé bang -NRPR', va alkyl mach ngin dugc thé bing dj vong. Theo
mét s6 phuong 4n, R' 13 heteroaryl c6 tir 8 dén 10 canh tuy ¥ duoc thé bing mét hodc
nhiéu nhém dugc chon tir halo, alkyl mach ngin, alkyl mach ngin dugc thé bing

hydroxy, va alkyl mach ngén dugc thé bing alkoxy mach ngin.

Theo mdt s6 phwong 4n, R! dugc chon tir quinolin-6-yl, thieno[3,2-c]pyridin-2-yl,
benzo[d]thiazol-6-yl, va imidazo[1,2-a]pyridin-6-yl, mdi nhém nay tiy ¥ duoc thé béang
m6t hodc nhiu nhém duge chon tir halo, alkyl mach ngén, alkyl mach ngén duoc thé
bang hydroxy, va alkyl mach ngin dugc thé bang alkoxy mach ngin. Theo mét sb
phuong 4n, R' dwgc chon tir quinolin-6-yl tuy y dugc thé bing mdt hojic nhidu nhém
dugc chon tir halo, alkyl mach ngén, alkyl mach ngén dugc thé bﬁng hydroxy, va alkyl

mach ngén dugc thé bing alkoxy mach ngén.

Theo mdt sd phuong an, R'1ahe vong dugc chon tir
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trong d6 mdi hé vong ndy tuy y dugc thé biang mot hodc nhiéu nhém duge chon tir
halo, CF;, -CF,H, xycloalkyl, -C(O)R'!, C(O)OR", -CN, -C(O)NR"”’RY, -NRBRY -
NRBC(O)RY, -NRPS(0),R"?, -NR*S(0),NRPRY, -NR"*C(0)OR'%, -NRBC(O)NR*RM
-NO,, -S(0),R", -S(O)nNR13R14, di vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach
ngin, alkyl mach ngén dugc thé bing hydroxy, alkyl mach ngén duoc thé bang alkoxy
mach ngén, alkyl mach ngin dugc thé bing -NR"R", va alkyl mach ngén duoc thé bang
di vong. D& tranh nghi ngd, mdi hé vong nay c6 thé duge lién két voi R? va R chira

- nguyén tir cacbon & hoa tri m& bat ky trén mot trong so6 cac nhan thudc hé vong.

Theo mét s6 phuong 4n, R' 12 hé vong dugce chon tir
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trong d6 mdi hé vong nay tuy y duogc thé bang mot hodc nhidu nhém dugc chon tir
halo, CFs, -CF,H, xycloalkyl, -C(O)R", C(O)OR", -CN, -C(O)NR"R", -NR"R", -
NRC(O)R", -NRS(0),R™2, -NRBS(O)HNRBR”, NR®C(0)OR", -NR13C(O)NRR™,
-NO,, -S(0),R"%, -S(0),NR"*R™, di vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach |
ngin, alkyl mach ngin duoc thé bing hydroxy, alkyl mach ngén dugc thé bing alkoxy
mach ngén, alkyl mach ngin duoc thé bing -NR”R!, va alkyl mach ngin dugc thé bang
di vong. Dé tranh nghi ngd, mdi hé vong nay c6 thé duoc lién két véi R? va R3 mang
nguyén tir cacbon & vi tri dugc chi ra.

Theo mdt sb phuong én, R*vaRr® doc 1ap duge chon tir hydro va C;-Cg alkyl hoic
R*va R’ cling véi nguyén tir cacbon lién két véi ching tao thanh xycloalkyl c6 3 canh.
Theo mot s6 phuong 4n, R? 1a hydro va R® dugc chon tir hydro va C;-C¢ alkyl. Theo mot

s& phuong an, R? 12 hydro va R® dugc chon tir hydro va metyl. Theo mét sé phuong an,
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R? va R® 1a hydro. Theo mét sb phuong 4n, R* va R® cling v6i nguyén tir cacbon lién két

v§i chung tao thanh xycloalkyl c6 3 canh.

Theo mét sb phuong an, R* 1a aryl tuy ¥ duoc thé bang mot hodc nhidu nhém dugc
chon tir

alkyl mach ngén tuy y dugc thé bang mét hodc nhidu nhém duge chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NR"R! -NRPRY, -OC(O)R", -
NRPC(O)R", -NRPS(0),R"?, -NRS(0),NRPRM™ -NR®C(O)OR?, va -
NRBC(O)NRBRM,

alkoxy mach nga"ln tuy ¥ duogc thé bﬁng mot hodc nhidu nhém dugce chon tir halo,

hydroxy, va alkoxy mach ngén,

di vong tuy v duoc thé biang mét hodc nhiéu nhém duge chon tir alkyl mach ngén,

halo, hydroxy, va alkoxy mach ngén,

heteroaryloxy tuy y dugc thé bing mot hoic nhidu nhém dugc chon tix alkyl mach

ngén, halo, hydroxy, va alkoxy mach ngin,

aryl tuy y dugc thé biang mét hoic nhidu nhém dugc chon tir alkyl mach ngin,

halo, hydroxy, va alkoxy mach ngén,

heteroaryl tuy ¥ dugc thé bing mot hodc nhidu nhém dugce chon tir alkyl mach

ngén, halo, hydroxy, va alkoxy mach ngén,

halo, xyano,-C(O)R", -C(0)OR", -NR"R", -NR”®C(O)R"!, -NR”S(0),R", -
NR"S(0),NR""R", -NR"*C(O)OR", -NR"*C(0)NR"R!, -C(O)NR"*R", -S(0),R"?, v4 -
S(0),NRR™,

Theo mot s& phwong an, R* 13 aryl tuy y duge thé bang mot hoc nhidu nhém duge
chon tir halo, hydroxy, -NR"’S(0),R"%, alkoxy mach ngén, alkyl mach ngin, alkyl mach
ngén duge thé bang hydroxy, alkyl mach ngin dugc thé bang alkoxy mach ngén, alkoxy
mach ngin dugc thé bing hydroxy, va alkoxy mach ngén dugc thé bing alkoxy mach

ngan..

Theo mdt s6 phuwong an, R* 1a phenyl tuy ¥ duoc thé bing mot hodc nhidu nhém
duge chon tir alkoxy mach ngén, alkoxy mach ngén dugc thé bing hydroxy, va alkoxy

mach ngin dugc thé bing alkoxy mach ngan.
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Theo mot sé phuong an, R* 13 di vong tuy y dugc thé bing mot hodc nhiu nhém

du¢c chon tur

alkyl mach ngén tuy y dugc thé bang mét hodc nhidu nhém dugc chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NRPR™ -NR*RY, -OC(O)R'!, -
NR“C(O)R", -NRPS(O),R?, -NR’S(0),NR"RY -NR“C(O)ORZ, va -
NR13C(O)N—R13R14,

alkoxy mach ngin tuy y dugc thé bang mot hodc nhiéu nhém dugc chon tir halo,

hydroxy, va alkoxy mach ngén,

di vong tuy ¥ dugc thé bing mot hodc nhidu nhém duge chon tix alkyl mach ngin,
halo, hydroxy, va alkoxy mach ngén,

halo, xyano,-C(O)R"!, -C(O)OR", -NR"R"™ -NR®*C(O)R!, -NR'*S(0),R", -
NR"S(0),NR"R", -NR"C(0)OR"?, -NR®C(O)NR*R™, -C(O)NR*R™, -S(O),R"?, v4 -
S(0).NR"R™.

Theo mét sb phuong 4an, R* duoc chon tir pyrolidin-1-yl, piperidin-1-yl,
tetrahydro-2H-pyran-4-yl, morpholin-4-yl, va 6,7-dihydrothieno[3,2-c]pyridin-5(4H)-yl,

mbi nhém nay tlly y duge thé bang mét hodc nhidu nhém dugc chon tir

alkyl mach ngin tuy y dugc thé bang mot hodc nhidu nhém dugce chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NR"*R", -NRP*R", -OC(O)R"!, -
NR”C(O)R", -NRPS(O),R?, -NR"S(0),NR“RY -NR“C(O)OR?Z, vi -
NR®C(O)NRRY,

alkoxy mach ngén tuy y duoc thé béng mét hodc nhiu nhém dugc chon tir halo,
hydroxy, va alkoxy mach ngén,

di vong tuy ¥ duge thé bang mot hogc nhidu nhém dugc chon tir alkyl mach ngén,
halo, hydroxy, va alkoxy mach ngén,

halo, xyano,-C(O)R'!, -C(O)OR", -NR"*R!, -NR®*C(O)R!!, -NR"*S(0),R"%, -
NR"S(0),NR"R", -NR"C(0)OR", -NRPC(O)NR*RY, -C(O)NR"*R*, -S(0),R"?, va -
S(0),NRR™.

Theo mdt s§ phuong 4n, R* dugc chon tir pyrolidin-1-yl, piperidin-1-yl,
tetrahydro-2H-pyran-4-yl, morpholin-4-yl, va 6,7-dihydrothieno[3,2-c]pyridin-5(4H)-yl,

mdi nhém nay tuy y dugc thé bﬁng m6t hodc nhiéu nhém dugc chon tir halo, CF3, -CF,H,
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hydroxy, alkyl mach ngin, alkyl mach ngén dugc thé bing hydroxy, va alkyl mach ngin

dugc thé bang alkoxy mach ngin.

Theo mot sé phuwong 4n, R* 1a heteroaryl tuy y duoc thé bing mo6t hoic nhidu

nhom duoc chon tir

alkyl mach ngén tuy y dugc thé b%ng mot hodc nhiéu nhém dugce chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NR"R", -NR"*R, -OC(O)R", -
NRPC(O)R", -NRPS(0),R?, -NRS(0),NR“RM -NRPC(O)OR?, va -
NRBC(O)NRBR”,

alkoxy mach ngén tuy y dugc thé bf?mg mot hodic nhiéu nhém dugc chon tir halo,

hydroxy, va alkoxy mach ngin,

di vong tuy ¥ duoc thé bing mot hodc nhidu nhém dugce chon tir alkyl mach ngén,
halo, hydroxy, va alkoxy mach ngén,

halo, xyano,-C(O)R", -C(O)OR', -NR"R", -NRBC(O)R", -NR"*S(0),R"?, -
NR"S(0),NR"R", -NR"*C(0)OR", -NR"*C(O)NR*R", -C(O)NR"*R", -S(0),R"?, va -
S(0),NR"R™.

Theo mét sé phuong 4n, R* duoc chon tir 1H-pyrazol-1-yl, 1H-pyrazol-3-yl, 1H-
pyrazol-4-yl, 1H-imidazol-1-yl, 1H-imidazol-4-yl, oxazol-2-yl, thiazol-2-yl, isoxazol-3-
yl, isoxazol-5-yl, 1H-pyrol-2-yl, 1H-pyrol-3-yl, thiophen-2-yl, thiophen-3-yl, pyridin-2-
yl, pyridin-3-yl, va pyridin-4-yl, m8i nhém nay tity y dwgc thé bing mot hodc nhidu
nhom duoc chon tir

alkyl mach ngin tuy y duoc thé bing mdt hodc nhidu nhém duge chon tir hydroxy,
alkoxy mach ngén, xyano, halo, -C(O)OR", -C(O)NR”R!, -NR"*R!, -OC(OR"), -
NRPC(O)R", -NRPS(O),R"?, -NRS(0),NRPR™  -NR®C(O)OR?, vi -
NR"C(O)NR"R",

alkoxy mach ngén tuy v dugc thé bﬁng mot hodic nhidu nhém duge chon tir halo,
hydroxy, va alkoxy mach ngin,

di vong tuy y dugc thé bang mot hogc nhidu nhém dugce chon tir alkyl mach ngén,
halo, hydroxy, va alkoxy mach ngin,
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halo, xyano,-C(O)R", -C(O)OR", -NRPR™, -NRBC(O)R", -NR"S(0),R", -
NR"7S(0),NR"’R"™, -NR"*C(0)OR"?, -NR®*C(O)NR"R", -C(O)NR"R™, -S(0),R"2, va -
S(0),NR"®R™.

Theo mét s6 phuong 4n, R* duge chon tr 1H-pyrazol-1-yl, 1H-pyrazol-3-yl, 1H-
pyrazol-4-yl, 1H-imidazol-1-yl, 1H-imidazol-4-yl, oxazol-2-yl, thiazol-2-yl, isoxazol-3-
yl, isoxazol-5-yl, 1H-pyrol-2-yl, 1H-pyrol-3-yl, thiophen-2-yl, thiophen-3-yl, pyridin-2-
yl, pyridin-3-yl, va pyridin-4-yl, mdi nhém tity y dugc thé bing mét hodc nhiéu nhém

duoc chon tir

alkyl mach ngén tuy y dugc thé bang mot hodc nhidu nhém dugce chon tir hydroxy,
alkoxy mach ngén, xyano, halo, -C(O)OR", -C(O)NR*R" -NR"*R", -OC(O)R", -
NRPC(O)R", -NRS(O),R", -NRS(0),NR"R", -NRPC(O)ORZ va -
NRP®C(O)NR®R™, va

di vong tuy y duoc thé b%mg mot hodc nhiéu nhém duogc chon tir alkyl mach ngén,

halo, hydroxy, va alkoxy mach ngén,

Theo mdt s§ phuong 4n, R* duge chon tir 1H-pyrazol-1-yl, 1H-pyrazol-3-yl, 1H-
pyrazol-4-yl, 1H-imidazol-1-yl, 1H-imidazol-4-yl, oxazol-2-yl, thiazol-2-yl, isoxazol-3-
yl, isoxazol-5-yl, 1H-pyrol-2-yl, 1H-pyrol-3-yl, thiophen-2-yl, thiophen-3-yl, pyridin-2-
yl, pyridin-3-yl, va pyridin-4-yl, mdi nhém nay tiy y dugc thé bing mét hodc nhidu
nhém duge chon tir alkyl mach ngin tuy y dugc thé bing mot hodc nhidu nhém dugc

chon tir hydroxy, alkoxy mach ngén, xyano, va halo.
Theo mot s6 phwong 4n, R* 13 alkyl mach ngén.
Theo mdt sd phuong 4n, R® 14 hydro.

Theo mdt s& phuong 4n, n bing 0. Theo mot sb phuong 4n, n bang 1. Theo mot sb
phuong 4n, n bang 2.

Sang ché ciing d& cap dén hop chét dugc chon tir cac hop chét tir 1 dén 332
va/hoic mudi duoc dung ciia cac hop chét nay.

Céc hop chét theo sang ché, va/hodc mudi dugc dung cua né, co thé duoc téng
hop tir hop chat ban dau c6 ban trén thi trudng theo céc phuong phap da biét trong linh
vuc ndy. Céc hop chét nay duoc tng hop theo cac phuong phép dugc mo ta trong cac so

dd sau. Trong moi so d6, LG va LG’ 14 cac nhoém roi chuyén c6 thé giong hoic khac
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nhau. Y’ 14 -NHR’, -OH, -SH, —-B(OH),, hodc B(OR’),, va R, R R*, R*, R’ va Y 1a nhur

- dugc xé4c dinh trong ban mo ta.
So-dd I

R2><R3 R3 R3

, R2 R2
LGNy LG HNT OR1 * +R1
I I 2 LGN NH LGNl
—_—_— N Ly
R5” “N” “NH, I I > I I,,N
R5” "N” “NH, R5” ~NZ N

l RY' [ R,Y'

R3
R3 R

R2 R2
Ra” Y~ NS ANH Ra” Y~ NS N,
| —_— | /lN
— —
R57 "N~ "NH, Rs” N~ N

R1

SodolIl
R2 R3 R3 o
R3 R1 R3
' HNXm Rz--\/R1 R2— Rz\/l/m
LG _ Ny _LG' 2 LG._N_NH
S LG IN\ NH l - LGN N
Rs™ 7 “NO, R5™ N0 R “NH, RSI%EN'N
2
R6 , R6 R6 R6
J R,Y' R4Y'j
R1—\|/ R R1 R
Y. _N_NH
Ra | > —> R4”Y IN\ N\N
= ”
RS NH, RSI%V\N
R6 RS

| Céc hop chit thu duge c6 thé con duge bién ddi & cac vi tri mach ngoai cda ching
dé thu dugc cac hop chét mong mudn. C4c phuong phap tdng hop héa hoc duge md ta, vi
du trong tai li¢u: R. Larock, Comprehensive Organic Transformations, VCH Publishers
(1989); T.W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 3™ Ed.,
John Wiley and Sons (1999); L. Fieser and M. Fieser, Fieser and Fieser’s Reagents for
Organic Synthesis, John Wiley and Sons (1994); va L. Paquette, ed., Encyclopedia of
Reagents for Organic Synthesis, John Wiley and Sons (1995) va cac 4n phim tiép theo

cua chiing.
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Truéce khi st dung, hop chét theo sang ché va/hoic mudi dugce dung cua no, co thé
dugc tinh ché bang phuong phap sic ky cot, séc ky 16ng hiéu ning cao, két tinh, hodic cac
phuong phép thich hgp khac.

Sang ché ciing d& cip dén duoc phédm chira hop chét theo sang ché va/hoic mubi

dugc dung clia nd, va chat mang dugc dung.

Duogc phém chira hop chét theo sang ché va/hodc mudi dugc dung cua no, co thé
dugc sit dung theo nhiéu cach khac nhau da biét, nhu ding qua dudong miéng, ding qua
dudng tiém, bang cach phun xit, hodc dung qua ngudn ciy ghép. Thuat ngir “dudng tiém”
dugc st dung trong bin md ta ndy bao gdm cac dudng tiém dudi da, tiém trong da, trong
tinh mach, tiém bép, tiém trong khép, tiém trong dong mach, tiém trong bao hoat dich,
tiém vao xuong e, tiém vao noi tiy mac, tiém vao thuong tdn va tiém vao so hoic tiém

truyén.

Dugc phim diing qua dudng miéng duge bao ché & dang thudc bt ky c6 thé ding
qua duong miéng, bao gbm, nhung khong chi gidi han &, vién nén, vién nang, nhii twong,
va hén dich trong nuéc, thé phan tan va dung dich. Céc chét mang thudng dugc st dung
cho vién nén bao gbm lactoza v tinh bt ngd. Cac t4 dugc tron, nhu magie stearat, cling
thudng dugce bd sung vao vién nén. D& ding qua dudng miéng & dang vién nang, céc ta
dugc- pha lodng thong dung bao gbm lactoza va tinh bot ngd da sdy kho. Khi hdn dich
hodc nhil twong trong nude duge st dung qua dudng miéng, hoat chét c6 thé dugce tao
hén dich hodc hoa tan trong pha diu két hop v6i chit nhii héa hodc chét gy thdm 6n
dinh. Khi can, cic chit 1am ngot, chit thom, hodc chdt mau nhét dinh c6 thé dugc bd

sung vao.

Dugc phim dang thubc tiém vo tring (tic 1a hdn dich trong nuéc hodc trong dau)
c6 thé duge bao ché theo cac k¥ thuat da bibt bang cach sir dung céc chit phén tan hodc
chét thim uat (vi du Tween 80) va chét tao hon dich thich hop. Dugc phém thubc tiém vO
tring ciing c6 thé 1a dung dich hodc hén dich tiém vé trung trong t4 dugc pha lodng hodc
dung moi khdng ddc c6 thé ding qua dudng tiém, vi dy dung dich trong 1,3-butandiol. Vi
du cu thé v& cac chit din thubc va dung moi duge dung cé thé dugc st dung }bao gém
manitol, nuée, dung dich ringer va dung dich natri clorua déng treong. Ngoai ra, diu vo
trung khong bay hoi thuong dugc st dung lam dung moi hodc mdi trudng tao hén dich

(vi dy, mono-glyxerit hoic di-glyxerit tng hop). Céc axit béo, nhu axit oleic va din xuit
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glyxerit ciia né c6 thé dung @& didu ché thudc tiém, ching han nhr ddu duoc dung c6
trong tur nhién, nhu du oliu hodc diu thiu dau, dic biét 1a céc dang polyoxyetylat héa
clia nd. Céc dung dich hogc hén dich trong diu nay ciing c6 thé chira ta duge pha loang
hoédc chét phén tan dang rugu mach dai, hodc carboxymetyl xenluloza hoic cac chét phén

tan tuong ty.

Duoc phém dang thube xit c6 thé duoc bao ché theo cac k¥ thuat da biét trong linh
vuc duge phdm va c6 thé dugc bao ché & dang dung dich trong nuéc mudi, bang cach sir
dung rugu benzylic hogc cic chat bao quan, chit thic ddy hip thu thich hop dé 1am ting

sinh kha dung, flocacbon, va/hoic céac chét hoa tan hoac chét phén tan da biét trong linh

vuc.

Dugc phim diing qua dudng khu tri ¢6 thd dugc bao ché & dang dau, kem, nuédc
xirc, thudc md va cic dang turong tw. Cac chdt mang thich hop dung cho dugc phim bao
gdm diu thuc vat hodc diu khoéng, vazolin tring (parafin mém c6 mau tring), chét béo
hoac déu c6 mach nhénh, chét béo dong vét va cic rugu cd phan tir lugng cao (16n hon
C12). Theo mét sé phuong 4n, chét mang dugc dung 14 chit mang trong d6 hoat cht
dugc hoa tan. Chat nhii hoa, chét én dinh, chit 1am Am va chét chéng oxy hoa cling nhu
chit mau hoic chét mau cling c6 thé co mat, khi can. Ngoai ra, chét tdng cuong do thdm
qua da c6 thé dugc sir dung trong c4c dugc phim ding qua dudng khu tri nay. Vi dy vé
cic chét tdng cuodng 4o thdm qua da dugc mo td trong Patent My s6 3,989,816 va
4,444,762.

Kem c6 thé dugc bao ché tir hén hop chira diu khoéng, sap ong tu tao nhil tuong
va nudce trong do cb trén hoat chit, dugc hoa tan trong mot luong nhé diu, nhu diu hanh
nhan. Vi du vé kem nhu véy 13 kem bao gdm khoéng 40 phan nuéc, kho'éng 20 phan sap
ong, khoang 40 phan dau khoéng va khoing 1 phin diu hanh nhan. Thuéc m& c6 thé
dugc bao ché bang cach tron dung dich chira hoat chét trohg dau thuc vat, nhu dau hanh
nhan, v6i parafin mém 4m va dé ngudi hdn hop. Vi du v& thudc m& nhu vay 13 thudc mo
chira khoang 30% khéi lugng hanh nhén va khoang 70% khéi lugng parafin mém tréng.

Thuét ngit “chit mang dugc dung” dugc sir dung trong ban mo ta d& chi chét
mang twong thich véi hoat chét trong hén hop (va theo mot sb phuong an, c6 kha ning
1am 4n dinh hoat chét) va khéng c6 hai cho dbi tugng duogc didu tri. Vi dy, cic chit hoa

tan, nhu xyclodextrin (tao thanh phirc hgp dic hiéu, dé tan hon véi hop chét theo sang
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ché va/hoic mubi dugce dung cia nd), ¢ thé dung lam t4 dugc dugc dung dé phén phéi
hoat chét. Vi du vé céc chit mang khac bao gdm silic dioxit thé keo, magie stearat,

xenluloza, natri lauryl sulfat, va chdt mau nhu chit mau vang D&C Yellow # 10.

Tht nghiém in vitro thich hop c6 thé duoc sir dung dé danh gi4 so b hoat tinh cta
hop chit theo sang ché va/hodc mubi duge dung ctia né, trong viéc trc ché hoat tinh cta
c-Met. Hoat tinh diéu tri bénh ung thu ciia hop chét theo sang ché va/hoic mudi dugc
dung cua né, ciing c6 thé duge tiép tuc nghién ctru bang thir nghiém in vivo. Vi dy, hop
chét theo sang ché, va/hoic mudi dugc dung cia né, c6 thé dugc st dung cho dong vat
(vi du, chudt nhét) bi bénh ung thu va hoat tinh didu tri ciia n6 c6 thé dugc dénh gia. Dya
trén két qua thu dugc, khoang lidu lugng thich hop va dudng dua thude dbi véi dong vat,

nhu ngudi, cling ¢6 thé dugce xac dinh.

Hop chét theo sang ché va/hodc mudi dugc dung ciia n6 ¢ thé dugc st dung dé
dat dugc hiéu qua tri liéu hodc phong ngira c6 loi, vi dy & dbi tuong bi bénh ung thur.
Thuat ngit “bénh ung thu” duge st dung trong ban mé ta dé chi rdi loan té bao dugc dic
trung béi sy ting sinh té bao khong kiém soat dugc hodc khoéng diéu chinh dugc, su biét
hoéa té bao giam, kha niang x4m 14n céc md xung quanh 1a khong thich hop, va/hoic kha
ning thiét 13p su ting trudng méi & vi tri 1€ch. Thudt ngir “bénh ung thu” bao gém,
nhung khong chi gi6i han &, khéi u rin va khéi u lay qua dudng mau. Thuat ngtt “bénh
ung thu” bao gém bénh vé da, mo, co quan, Xxuong, sun, mau, va mach. Thuit ngir “bénh

ung thu” cling bao ham bénh ung thu khdi phat va bénh ung thur di cin.

Vi du khong giéi han vé khi u rin bao gdm bénh ung thu tuyén tuy; bénh ung thu
bang quang; bénh ung thu két-tryc trang; bénh ung thu v, bao gdm bénh ung thli va di
cin; bénh ung thu tuyén tién liét, bao gdm bénh ung thu tuyén tién liét phu thudc
androgen va khong phuy thudc androgen; bénh ung thu than, bao gdm, vi du bénh ung thu
biéu mé té bao than di can; bénh ung thu té bao gan; bénh ung thu phdi, bao gém, vi du
bénh ung thu phéi khong phai té bao nhé, bénh ung thu bidu mé phé quan-phé nang, va
bénh ung thu tuyén phdi; bénh ung thu budng trimg, bao gbm, vi dy, bénh ung thu mang
bung so cép hoic biéu m tién trién; bénh ung thu cb; bénh ung thu da day; bénh ung thu
thuc quan; bénh ung thu diu va cb, bao gbm, vi dy bénh ung thu biéu mé t& bao hinh vay
ciia ddu va cd; bénh ung thu da, bao gém vi du u hic sic tb 4c tinh; bénh ung thu than
kinh-ndi tiét, bao gdm khéi u thin kinh-noi tiét di can; khdi u ndo, bao gdm, vi du u thin

kinh dém, u té bao than kinh dém it gai thoai bién, u nguyén bao xbp da hinh & ngudi
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trudng thanh, va u té bao hinh sao thoai bién & ngudi trudng thanh; bénh ung thu xuong;

bénh ung thu md lién két dang mdé mém; va bénh ung thu biéu mé tuyén giap.

Vi du khong giGi han v& bénh ung thu méu 4c tinh bao gdbm bénh ung thu bach cu
tiy xuong cép tinh; bénh bach ciu tuy man tinh, bao gdm bénh bach ciu tuy man tinh
pha ting t6¢c va bénh bach ciu tuj man tinh pha bung nd; bénh ung thu bach ciu nguyén
bao lympho cip tinh; bénh ung thu bach cdu lympho bao man tinh; bénh Hodgkin; u
lympho khong phai Hodgkin, bao gdm u lympho ¢6 nang va u lympho té bao vo dai nio;
u lympho té bao B; u lympho té bao T; da u tuy; macroglobulin huyét Waldenstrom; hoi
chimg loan sin tuy, bao gdm thiéu mau dai ding, thiéu mau dai ding ting nguyén hdng
cau sat, thiéu méau dai déng. do nguyén bao, va thiéu mau dai déng do nguyén bao do6t

bién gen; va hdi chitng ting sinh tiy xuong.

Theo mot ) phuong an, vi du vé& bénh ung thu duoc didu tri bao gi‘)m, nhung
khong chi gi6i han &, bénh ung thu phdi, bénh ung thu diu va cb, bénh ung thu két-truc
trang, bénh ung thu tuyén tuy, bénh ung thu rudt két, bénh ung thu vid, bénh ung thu
budng trimg, bénh ung thu tuyén tién liét, bénh ung thu da day, bénh ung thu than, bénh
ung thu gan, bénh ung thu ndo, bénh ung thu xuong, va bénh ung thu bach cau.

Theo mdt s& phuong 4n, hop chét theo sang ché va/hodc mubi dugc dung cua né,
dugc sir dung két hop v6i mét hoat chét khac. Theo mot sb phuong 4n, hoat chit khac 13
hoat chit thudng dugc sir dung cho cic bénh nhén bi bénh hodc tinh trang bénh cin diéu
tri. Hop chét theo sang ché va/hodc mubi dugc dung cuia nd, cé thé dugc st dung Két hop
v6i hoat chit khac & dang thudc duy nhét hozc dang thubc riéng biét. Khi duoc sit dung &
dang thube riéng biét, hoat chét khac nay cé thé dugc st dung trude, cling lic, hodc sau

khi sir dung hop chét theo sang ché va/hodic mubi duge dung cta no.

Theo mét s6 phuong 4n, hop chét theo sang ché va/hoic mudi dugce dung cuta né,
duoc st dung két hop véi mét hoat chit chéng khéi u khac. Thuét ngit “hoat chét chéng
khéi u” duge sir dung trong ban mé ta dé chi hoat chit bat ky duge sir dung cho dbi
twgng bi bénh ung thu cin diéu tri. Vi du v& hoat chit chéng khéi u bao gdm, nhung
khong gi6i han &, hoat chit xa tri; hoat chit min dich; hoat chét héa tri liéu gay tén

thuong ciu tric ADN; va hoat chét hoa tri liéu tc ché sao chép té bao.

Vi du vé hoat chit héa tri liéu gay tbn thuong ciu trac ADN bao gE‘)m, nhung

khong giéi han &, hoat chat Gc ché topoisomeraza I (vi duy, irinotecan, topotecan,
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camptothexin va cic hoat chit tuong ty hoic cic chit chuyén hod cia né, va
doxorubixin); hoat chit c ché topoisomeraza II (vi du, etoposit, teniposit, va
daunorubixin); hoat chét alkyl hoa (vi du, melphalan, clorambuxil, busulfan, thiotepa,
ifosfamit, carmustin, lomustin, semustin, streptozoxin, decarbazin, methotrexat,
mitomyxin C, va xyclophosphamit); hoat chit cai xen vao ADN (vi du, cisplatin,
oxaliplatin, va carboplatin); hoat chét cai xen vao ADN va hoat chét tao géc tu do nhu
bleomyxin; va hoat chét c6 clu trac bt chude nucleosit (vi du, 5-flouraxil, capexitibin,
gemxitabin, fludarabin, xytarabin, mercaptopurin, thioguanin, pentostatin, va

hydroxyure).

Hoat chét hoa tri liéu trc ché sao chép t& bao bao g@)m: paclitaxel, docetaxel, va cac
hoat chét tuong tu; vincristin, vinblastin, va cic hoat chét tuong tu; thalidomit va cac
hoat chét tuong t (vi du, CC-5013 va CC-4047); hoat chét trc ché protein tyrosin kinaza
(vi dy, imatinib mesylat va gefitinib); hoat chit &rc ché proteasom (vi du, bortezomib);
hoat chit @c ché NF-kappa B, bao gdm hoat chit trc ché kappa B kinaza I; khang thé gén
két véi protein dugc biéu hién qua mic & té bao ung thu va nhd d6 didu hoa gidm sao

. chép té bao (vi dy, trastuzumab, rituximab, cetuximab, va bevacizumab); va hoat chét trc
ché protein hoiic enzym khac duge didu hoa tang, biéu hién qua mirc hodc hoat héa & té

bao ung thu, hoat tinh trc ché ciia n6 didu hoa giam sao chép té bao.
Vi du thwe hién sang ché

Séang ché dugc moé ta chi tiét hon thong qua cic vi du sau, nhung khong chi gidi
han & céc vi du nay. Mic du cac nd luc da dugc thuc hién dé dam bao dd chinh xac ctua
cac tri ) duoc st ‘c‘h_mg (vi du, lugng, nhiét dcf), V.V..)Anhu'ngv?ln can tihh dén mot sb sai
s& v do léch thir nghiém. Trir khi ¢6 quy dinh khéac, cic phin c6 nghia 1a phin khéi
lugng, nhiét d6 dugc tinh theo °C, va 4p suét 1a & hodc gin bing 4p suét khi quyén. Toan
bd cac dit liéu MS duge xac dinh bing hé thong agilent 6120 agilent 1100. Toan bd cac
chit phan tng, ngoai trir cac hop chit trung gian, duoc st dung trong sang ché 13 ¢6 ban
trén thi trudng. Danh phép cia toan bd cac hgp chit ngoai;trir c4c chit phan tng dugc

xé4c dinh bang phin mém Chemdraw 8,0.
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Trong phin vi du sau ddy, céc chit viét tit dui day dugc st dung:

AIBN a,a’-azo-isobutyronnitril
BINAP 2,2'-bis(diphenylphosphin)-1,1'-binaphtyl
Boc tert-butoxycarbonyl
Boc,0O di-t-butyl-dicacbonat
i-BuNOQO, isobutylnitrit
DCM diclometan
DMF N, N-dimetylformamit
DMAP 4-dimetylaminopyridin
DPPA diphenylphosphoryl azit
DBU 1,8-diazabixyclo[5,4,0Jundec-7-en
DEA N,N-dietylamin
ee luong du chit ddng phan di anh
Et;N trietylamin
h gio’
HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetra-metyluroni hexaflophosphat
HMTA hexametylentetramin
HOAc axit axetic
Chat phan (mg Lawesson 2,4-bis(4-metoxyphenyl)-2,4-dithioxo-1,3,2,4-dithiadiphosphetan
mL mililit
min Phit
MeOH metanol
MsCl metansulfonyl clorua
NBS N-bromosucxinimit
Pd(dppf)Cl, phirc hop 1,1'-bis(diphenylphosphin)feroxen-paladi(Il)diclorua diclometan
Pd,(dba), tris(dibenzylidenaxeton)dipaladi(0)
Pd(PPh3), tetrakis(triphenylphosphin)paladi(0)
PPh; triphenylphosphin
THF tetrahydrofuran
Ti(i-OPr), titan(IV) isopropoxit
Xantphos 9-dimetyl-4,5-bis(diphenylphosphin)xanten

Quy trinh tdng hop hgp chit amin (NH,CR'R’R? theo so dd I va II):
y g hop hop

Hop chat trung gian A
A HO N, HN
AN Pd/C, H2
Ny HMTA/HOA NaBH DPPA / DBU .
H “ N Z - N
N H N ” N lr_q' N H
(A-1) (A-2) (A-3) (A-4) (A)

1H-pyrolo[2,3-b]pyridin-3-carbaldehyt (A-2)

Bb sung HMTA (9,42g, 67,3mmol) vio dung dich chira 1H-pyrolo[2,3-b]pyridin

(A-1) (7,23g, 61,2mmol) trong axit axetic (20mL) va nuéc (40mL). Hon hgp phan (g
thu duge dugc khudy & nhiét d6 120°C trong 6 gio. Hon hgp nay dugc 1am lanh bing bé

nude da, va chit két tia thu dugc dugce thu nhén va lam khé dé thu dugc hop chét mong
mudn (7,90g) MS (m/z): 147 (M+1)*.
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(1H-pyrolo[2,3-b]pyridin-3-yl)metanol (A-3)

B sung NaBH, (1,30g, 34,21mmol) vao dung dich chira 1H-pyrolo[2,3-b]pyridin-
3-carbaldehyt (A-2) (5,0g, 34,21mmol) trong EtOH (150mL). Hén hgp phén ung thu
dugc duge khudy & nhiét d6 phong trong 0,5 gio. Hon hop nay dugc ¢b va tinh ché bing
phuong phap sic ky silicagel dé thu dugc hop chit mong muén (5,0g). MS (m/z): 149
M+1)". |

3-(azidometyl)-1H-pyrolo[2,3-b]pyridin (A-4)

B6 sung DPPA (3,71g, 13,5mmol) va DBU (0,821g, 5,4mmol) 1dn lugt vao hén
hop chira 1H-pyrolo[2,3-b]pyridin-3-yl)metanol (A-3) (1,0g, 6,75mmol) trong THF khan
(50mL). Hdn hop nay dugc hdi hru trong méi trudmg khi N, trong 6 gid, sau do co trong
diéu kién chan khéng. Phin cin thu dugc duge hoa tan trong EtOAc (50mL), rira bang
nuée mudi, 1am khé trén natri sulfat va cd trong diéu kién chan khong dé thu dugc hop
chét thd. Hop chét tho nay duogc tinh ché bing phwong phap séc ky silicagel dé thu duge
hop chit mong muén (0,587g). MS (m/z): 174 (M+1)*.

(IH-pyrolo[2,3-b]pyridin-3-yl)metanamin (A)

B sung Pd/C 10% (1,10g) vao hén hop chira 3-(azidometyl)-1H-pyrolo[2,3-
blpyridin (A-4) (1,50g, 8,63mmol) trong EtOAc (150mL). Hén hop phan tmg thu dugc
dugc khudy trong méi truong khi H, & 4p sut bang 1 atm va nhiét 4o phong trong 3 gio.
Hdn hop nay dugc loc, va dich loc thu duge duge c6 dé thu dugc hop chét mong mubn
(1,15g).

Hop chét trung gian B
0
= OH CHgBr | = NHNH, - Boc,0 TR
l . —_— | —_— || N — | - N'N
N Cl N Cl P}rridill N H N ,boc
& (82) ) (8-
Br N NH,
s (airg NaN, ot PPhy I ":: S Hel
oy | [N THF N
N
H N H
(B-5) (B-6) (B)

1-(2-clopyridin-3-yl)etanon (B-2)
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B6 sung timg giot metyl magie bromua (42mL, dung dich etyl ete 3M) vao dung
dich chira axit 2-clonicotinic (B-1) (7,88g, 50,0mmol) trong THF (100mL) & nhiét do
0°C. Sau khi bd sung xong, hdn hgp phan tmg thu dugc dwgc khudy & nhiét d 0°C trong
0,5 gi®y, sau d6 & nhiét do phong qua dém. Hon hop phan ting thu dugc dugc bd sung vao
nuée dd/nude (150mL), va chiét bing etyl axetat. Pha hitu co thu gom dugc dugc lam
khd trén Na,SO, va ¢d dé thu duoc hop chit mong mudn 1-(2-clopyridin-3-yl)etanon (B-
2). MS (m/z): 156 (M+1)".

3-metyl-1H-pyrazolopyrolo[3,4-b]pyridin (B-3)

Dung dich chira 1-(2-clopyridin-3-yl)etanon (B-2) (6g, 38,6mmol) va hydrazin
(85%, 9,1g, 154,4mmol) trong pyridin (80mL) dugc khudy trong diéu kién hdi luu qua
dém. Hdn hop nay dugc 1am ngudi dén nhiét do phong, co, pha lodng bing nuéc (80mL),
sau d6 chiét bang etyl axetat (100mLx3). Pha hitu co thu gom dugc duge rira bang nudc
mudi, 1am khd trén Na,SOy4, va co trong diéu kién chan khong. Phén cén thu duogc duge
str dung tryc tiép trong budc tiép theo ma khong cin tinh ché thém. MS (m/z): 134
(M+1)".

tert-butyl 3-metyl-1H-pyrazolo[3 ,4-b] pyridin-1-carboxylat (B-4)

Bd sung (Boc),O (16,4g, 75mmol), DMAP (610mg, 5Smmol), va EtzN (10g,
100mmol) vao dung dich chita 3-metyl-1H-pyrazolo[3,4-b]pyridin (B-3) trong EtOAc
(300mL). Hon hop phén tmg thu dugc duge khudy & nhiét do phong qua dém. Dung méi
dugc loai bé trong diéu kién chan khong, va phin cén dugc tinh ché bing phuong phép
sic ky silicagel dé thu dugc hop chit mong muén (5,3g, 45,5% fheo hai budgc). MS (m/z):
134. '

3-(bromometyl)- 1H-pyrazolo[3,4-b]pyridin (B-S)

B6 sung NBS (641mg, 3,6mmol) va AIBN (70mg, 0,3mmol) vao dung dich chira
tert-butyl 3-metyl-1H-pyrazolo[3,4-b]pyridin-1-carboxylat (B-4) (699mg, 3mmol) trong
CCl, (15mL). Hon hop phén tmg thu duge dugc khudy trong didu kién hdi luu qua dém,
sau d6 loc. Dich loc thu dugc dugc rira bang dung dich nudc Na,CO; bdo hoa (15mL).
Lép hitu co duge 1am kho trén Na,SO, va co ¢ thu dugc hop chét thé. Hop chit thé nay
dugc str dung truc tiép trong budc tiép theo ma khong can tinh ché thém. MS (m/z): 212
(M+1)". |
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3-(azidometyl)-1H-pyrazolo[3,4-b]pyridin (B-6)

Hdn hop chira 3-(bromometyl)-1H-pyrazolo[3,4-b]pyridin (B-5) va NaNj (390mg,
6mmol) trong DMF (6mL) dugc khudy & nhiét do 80°C trong 1,5 gi®. Sau khi hdn hop
nay dugc 1am lanh dén nhiét d6 phong, nuéc (25mL) duge bd sung vao. Hdn hop thu
duge duge chiét bang etyl axetat (40mLx3). Pha hitu co thu gom dugc dugc rira bing
nude mudi (40mL) va lam kho trén Na,SO,4. Dung méi dugc loai bo trong diéu kién chan
khong, va phén cin dugc tinh ché bang phuong phap séc ky silicagel @ thu dugc hop

chét mong mudn & dang rin (152mg, 29,1% theo hai budc).
(1H-pyrazolo[3,4-b]pyridin-3-yl)metanamin clorua (B)

Hon hop cha 3-(azidometyl)-1H-pyrazolo[3,4-b]pyridin (B-6) (152mg,
0,87mmol), PPh; (465mg, 1,74mmol) va NH,OH (1mL) trong THF (20mL) dugc khudy
& nhiét d0 phong qua dém. Dung dich thu duge dugc o, va phan cén thu duge duge hoa
tan trong etyl axetat. Dung dich thu dugc dugc xir Iy bing dung dich HCl 2M dé thu
dugc chit két tia. Chét két tia thu duoc dugc thu nhan béng cach loc @ thu duoc hop
chit mong mudn (121mg). MS (m/z): 149 (M+1)".

Hop chét trung gian C
\/ﬁ\ . NH, \ \
@CI HS o~ ENI\g—{O NaNO2 / H3PO2 m«o LiAH, EN;\E\>_/OH
N/ oN F~g o - ) Z s
1) (C-2) (C-3) (C-4)
soci, m"’ NH, H,0 m'“”z
F~g A8 .
(C-5) ©)

Metyl 3-aminothieno[3,2-b]pyridin-2-carboxylat (C-2)

B sung timg giot metyl thioglycolat (0,709mL, 7,93mmol) vao hén hop chira 3-
clopyridin-2-carbonitril (C-1) (1,01g, 7,29mmol) va K,CO; (1,10g, 7,96mmol) trong
DMF (10mL) va nuéc (1ImL). Hén hgp phan tmg thu dugc dugce khudy & nhiét do 40°C
trong 3 gio. Hon hop ndy dugc dimg phan g bang nudce lanh (70mL) va dit trén nuée
da dé tdng cudng két taa. Chét két tha thu dugc duge thu nhan bﬁng cach loc dé thu dugc
hop chit mong mubn. MS (mv/z): 209 (M+1)*.
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Metyl thieno[3,2-b]pyridin-2-carboxylat (C-3)

B6 sung natri nitrit (620mg, 8,98mmol) trong lwong rit nhé cia nudc vao dung
dich chira metyl 3-aminothieno[3,2-b]pyridin-2-carboxylat (C-2) (930mg, 4,47mmol)
trong axit hypophosphoro (35mL) dugc 1am lanh trong bé nu6c di. Hon hop phan ung
thu dugc dugc khudy trong 3 gid trong bé nuée da, sau d6 do pH dugc diéu chinh dén do
pH khoang 7,0 bing dung dich nudc natri hydroxit 30%. Hbn hop thu duge dugce chiét
bang EtOAc. Pha hitu co thu gom dugc duge 1am kho va cd dé thu dugc hop chit mong
mubn. MS (m/z): 194 (M+1)".

Thieno[3,2-b]pyridin-2-ylmetanol (C-4)

B sung timg giot LiAlH, (472mg, 12,4mmol) trong THF khan (25mL) vao dung
dich chira metyl thieno[3,2-b]pyridin-2-carboxylat (C-3) (600mg, 3,1mmol) trong 30mL
THF khan ¢ nhiét 4o 0°C trong 20 phut. Hon hop phan tmg thu dugc dugc khudy & nhiét
d6 0°C trong 30 phiit. MeOH dugc bd sung vao va hdn hop thu duge dugce tinh ché bang
phwong phép séc ky dé thu dugc hop chit mong mubn. MS (m/z): 166 M+1)".

2-(clometyl)thieno[3,2-b]pyridin (C-5)

Bé sung SOCl, (120mg) vao dung dich chira thieno[3,2-b]pyridin-2-ylmetanol (C-
4) (17mg, 0,1mmol) trong diclometan khan (10mL). Sau khi hdn hgp nay dugc khudy &
nhiét d§ phong trong 2 gid, hdn hop nay dugc cb va st dung truc tiép trong budc tiép
theo ma khéng c4n tinh ché thém. MS (m/z): 184 (M+1)".

Thieno[3,2-b]pyridin-2-ylmetanamin (C)

2-(clometyl)thieno[3,2-b]pyridin (C-5) (183mg, lmmol) dugc hod tan trong
NHj/metanol (7N, 10mL). Hon hop thu dugc duge khudy & nhiét d6 50°C trong 16 gid va
c6. Phan cin thu dugc duge tinh ché bing phuong phap sic ky. MS (m/z): 165 (M+1)".

Hop chit trung gian D va hop chét trung gian D’

Metyl thieno|[3,2-c]pyridin-2-carboxylat (D-2)

Bd sung timg phan K,CO; (1,66g, 12mmol) va metyl thioglycolat (1,07mL,
12mmol) vao dung dich chira 4-clopyridin-3-carboxaldehyt (D-1) (1,4g, 10mmol) dugc
hoa tan trong DMF (10mL) va nu6e (ImL). Hn hop phéan tng thu dugc dugc khudy &
nhiét d 45°C qua dém, sau d6 dirng phan tng béng nudc lanh. Binh nay dugc dat trén
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nude da dé tang cudng két tha. Chét két tia thu duogc duogc thu nhin b'?mg cach loc va lam

kho bing khong khi dé thu dugc hop chit mong muén (1,23g). MS (m/z): 194 (M+1)".
Thieno[3,2-c]pyridin-2-ylmetanol (D-3)

B sung LiAlH, (4,42g, 116,4mmol) timg phin vao dung dich chira metyl
thieno[3,2-c]pyridin-2-carboxylat (D-2) (15g, 77,6mmol) trong THF khan (250mL) &
nhiét 46 0°C. Hon dich thu duge dugc khudy & nhiét d6 0°C trong 1 gid, sau d6 dung
phan {mg bing cach bd sung dung dich nuéc NH,CI bio hoa va loc. Dich loc thu duge
dugc rira bang nuéc mudi va cd. Phin cén thu duge duge sit dung truc tiép trong budc

tiép theo ma khong cin tinh ché thém (10,3g).

o o
~ .. A
c Hs - O  LAH OH N NH
X o N N N s pph. N 2
| - . w - (I\>_/ DPPA / DBU (I\>_/ AP N\
N~ - Z~s fo) = s — = S - > S

(D-1) (D-2) (D-3) (D-4) D)

(D-1) (D*-2) (D-3) (D-4)
NI - N N
I Z s NH, Z s N,
(D) (D-5)

2-(azidometyl)thieno[3,2-c]pyridin (D-4)

B6 sung DPPA (8g, 6,26mL, 29,1mmol) trong THF (50mL) vao binh day tron
dugc 1am kho bing ngon lta chua thieno[3,2-c]pyridin-2-ylmetanol (D-3) (3,2g,
19,4mmol). Hon hgp phan tng thu dugc duge khudy trong 5 phit va 1am lanh dén nhiét
d6 0°C, sau d6 bd sung DBU (4,43 g, 4mL, 29,1mmol) bing bom tiém. Han hgp nay dugc
khudy trong diéu kién héi lru qua dém. Sau d6, hdn hop phan tng thu dugc duge phén
16p giita nuGe va etyl ete. Lép nuée duge chiét bang etyl ete. Pha hitu co thu gom duge
dugc rira bang nude mubi, 1am kho trén Na,SO,, ¢d, va tinh ché bing phuong phép séc

ky dé thu dugc hop chit mong muén (3,27g). MS (m/z): 191 (M+1)*.

Thieno[3,2-c]pyridin-2-ylmetanamin hydroclorua (D)
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Bb sung Ph;P (8,27g, 31,5mmol), tiép theo 1a NH,OH (2mL) vao dung dich chita
2-(azidometyl)thieno[3,2-c]pyridin (D-4) (3g, 15,8mmol) trong THF khan (50mL). Dung
dich thu dugc dugc khudy & nhiét do phong qua dém. Dung mdi dugc loai b, va phén

cin dugc tinh ché bang phuong phép séc ky dé thu duoc hop chét mong muén (2,5g).
Thieno[3,2-c]pyridin-2-axit carboxylic (D’-1)

Bé sung LiOH.H,0 (5.2g, 124,2mmol) vao dung dich chira metyl thieno[3,2-
c]pyridin-2-carboxylat (D-2) (12g, 62,1mmol) trong MeOH (150mL) va H,O (15mL).
Dung dich thu duge dugc khudy & nhiét d6 phong qua dém, sau d6 axit hoa bing dung
dich dung dich nuéc HCI IN. Chét két tia mau tréng thu dugc dugc thu nhén bing cach
loc va 1am kho bang khong khi @& thu dwoc hop chit mong muén. MS (m/z): 179 (M)".

N-metoxy-N-metylthieno[3,2-c]pyridin-2-carboxamit (D’-2)

Bb sung Et;N (19,5g, 26,6mL, 192,6mmol) tiép theo 1a HATU (36,6, 96,3mmol)
vao dung dich chira axit thieno[3,2-c]pyridin-2-carboxylic (D’-1) (11,5g, 64,2mmol)
trong DCM (200mL) va DMF (50mL). Dung dich phén tmg thu dugc dugc khudy & nhiét
do phong trong 20 phut, sau d6 xir Iy bing N, O-dimetylhydroxylamin hydroclorua (6,9g,
70,6mmol). Hon hgp phan tng thu duge dugc tiép tuc khudy qua dém & nhiét do phong.
Dung mdi duoc loai bd. Phin cén thu dugc duge hoa tan trong EtOAc va rira bing nu6e

"va nuéc mudi. Lép hiru co duoc 1am khé va c¢d. Phin cén thu duge dugc tinh ché béng

phuong phép sic ky silicagel dé thu dugc hop chit mong mudn. MS (m/z): 223 (M+1)*.
1-(thieno[3,2-c]pyridin-2-yl)etanon (D’-3)

Bb sung MeMgBr (3M trong etyl ete, 25mL, 75mmol) vao dung dich chira N-
metoxy-N-metylthieno[3,2-c]pyridin-2-carboxamit (D’-2) (11,1g, 50mmol) trong THF
khan (150mL) & nhiét d§ 0°C trong méi trudng khi N,. Hon hop phan tng thu duge duge
dé 4m dén nhiét d6 moi truong va khudy qua dém. Dung dich nuéc NH,CI bdo hoa duogc
bd sung vao dé dimg phan ng. Sau d6, hén hop thu dugc duge chiét bing EtOAc. Pha
hitu co thu gom duge dugc 1am khd trén Na,SO,, loc, va c¢d dé thu dugce hop chét mong
mudn. MS (m/z): 178 (M+1)*.

1-(thieno[3,2-c]pyridin-2-yl)etanol (D’-4)

B6 sung LiAlH, (1,13g, 1,5mmol) timg phén vao dung dich chira 1-(thieno[3,2-
c]pyridin-2-yl)etanon (D’-3) (3,5g, lmmol) trong THF khan (50mL) & nhiét d6 0°C. Hon
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dich thu dugc duge khudy & nhiét do nay trong 1 gio. Hon hop phéan tmg thu dugc dugc
dimg phan mg bang dung dich nuéc NH,Cl bao hoa va loc. Dich loc thu duge duoc rira
bang nudc mudi, ¢b, va sir dung truc tiép trong budc tiép theo ma khong cén tinh ché

thém.
1-(thieno[3,2-c]pyridin-2-yl)etanamin (D)

Hop chét trung gian D’ dugc tdng hop tir 1-(thieno[3,2-c]pyridin-2-yl)etanol (D’-
4) theo céc quy trinh twong tr dé tdng hop hop chit trung gian A tir hop chit trung gian
A-3, nhu néu trén.

Hop chét trung gian E
m_//o NaBH4 mo socl, m_/m NH3.H20 mN
N~ s N NS N~ s
(E-1) (E-2) (E-3) (E)

Thieno[2,3-b]pyridin-2-ylmetanol (E-2)

Hop chét trung gian E-2 dugc tdng hop tir thieno[2,3-b]pyridin-2-carbaldehyt (E-
1) theo céc quy trinh twong tir & tdng hop hop chét trung gian A-3 tir hop chit trung gian
A-2, nhu néu trén. MS (m/z): 166 (M+1)".

Thienof2,3-b]pyridin-2-ylmetanamin (E)

Hop chit trung gian E dugc tdng hop tir thieno[2,3-b]pyridin-2-ylmetanol (E-2)
theo céc quy trinh trong tw @ tong hop hop chét trung gian C tir hop chét trung gian C-4,
nhu néu trén. MS (m/z): 165 (M+1)".

Hop chét trung gian F
OH  H,S0 \ O,N \ HN % :
M —2__: MO HNO3 2 Mo Raney Ni 2 )\I\/\>—« Ac20 / I-BUNO2
S O MeOH /S ©O HjS0, s o s v
o 2 (F-3) | (F4)
OQi . l’:ll‘N H\N ":}\N
- |
~ N NaBH, ~\J Depa/DBU Y PPh,/NH,:H,0 (E\g)
— - 3 s
0 s LiAIH, S S C
fo) OH N, A
(F-2) (F-6) (F-7) (F)

Metyl 5-metylthiophen-2-carboxylat (F-2)
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B6 sung H,SO, ddm dic (2,0mL) vao dung dich chtra axit 5-metylthiophen-2-
carboxylic (F-1) (14,0g, 0,1mol) trong MeOH (250mL). Hdn hop phan tng thu dugc
dugc khudy trong diéu kién hdi Iuu trong 60 gio. Dung méi dugc loai bé trong diéu kién
chan khong. Etyl axetat dugc bd sung vao @& pha loang hdn hgp phén tng. Sau d6, dung
dich hitu co nay dugc rira bang dung dich nuéc Na,CO; bdo hod, va lam khd trén

Na,SO4. Dung méi dugc loai bo dé thu dugc hop chit mong mudn (13,4g).
Metyl 5-metyl-4-nitrothiophen-2-carboxylat (F-3)

Bb sung timg giot dung dich chira HNO; ddm déc (7,2mL, 111,5mmol) trong
H,S04 ddm dic (20mL) vao dung dich chira metyl 5-metylthiophen-2-carboxylat (F-2)
(13,4g, 86,0mmol) trong H,SO, didm diic (30mL) & nhiét do 0°C. Hon hop phéan tng thu
duge duge khudy & nhiét d 0°C trong 30 phiit va rét vao nude da. Chét két tiia thu duge

dugc loc va rira bang nuée dé thu duoc hop chit mong mudn & dang rén (14,8g).
Metyl 4-amino-5-metylthiophen-2-carboxylat (F-4)

B6 sung Raney Ni vao dung dich chta metyl S5-metyl-4-nitrothiophen-2-
carboxylat (F-3) (14,8g, 73,6mmol) trong MeOH/THF (1:1, 300mL). Hdn hop phan tmg
~ thu dugc dugc loai khi va nap hydro 3 14n, sau d6 khudy & nhiét do phong trong. 36 gio
trong diéu kién khi hydro & 4p suit bing 1 atm. Raney Ni dugc loc, va dich loc thu duoc
dugc ¢6. Phin cin thu duge dugce xir Iy bang dung dich nudc HCI (1N, 150mL) va loc.
Dich lgc thu duge duge xir Iy bang dung dich nuéc NaOH (1N) dé diéu chinh d6 pH dén
tri s6 ndm trong khoang tir 8 dén 9. Sau d6, hdn hop nay dugc chiét bing etyl axetat. Pha
hitu co thu gom dugc duge 1lam kho trén NaSO4, va duﬁg moi duoc loai bé dé thu dugc

hop chit mong muén (8,1g).
Metyl 1-axetyl-1H-thieno[3,2-c]pyrazol-5-carboxylat (F-5)

Bd sung axetic anhydrit (16,0g, 0,12mol) va kali axetat (1,5g, 15,1mmol) vao
dung dich chira metyl 4-amino-5-metylthiophen-2-carboxylat (F-4) (5,1g, 30mmol) trong
toluen (120mL). Hon hgp phan tmg thu dugc duoc khudy & nhiét do 100°C trong 3 gio.
Sau khi 1am ngudi dén nhiét d6 phong, hn hop phan tmg thu dugc duge xit Iy bing
isobutyl nitrit (10,5g, 90,0mmol), sau d6 khudy & nhiét @6 100°C qua dém. Nuéc duge bd
sung vao, sau d6 hdén hop nay dl;qc chiét bang etyl axetat. Pha hitu co thu gom dugc

dugc rira bang nirdc mudi, 1am kho trén Na,SO, va ¢d. Phan can thu dugc duge tinh ché

-38-



21375

~ bang phuong phép sic ky rua gidi bing Pet/EtOAc=10/1 d& thu duoc hop chit mong
mudn (5,3g).

(1H-thieno[3,2-c]pyrazol-5-yl)metanol (F-6)

Bb sung tir tir NaBH,4 (836mg, 22,0mmol) vao dung dich chira metyl 1-axetyl-1H-
thieno[3,2-c]pyrazol-5-carboxylat (F-5) (4,5g, 20,0mmol) trong MeOH (30mL). Hén hop
nay dugc khudy & nhiét do phong trong 30 phiit, sau d6 c6. Phin cin thu dwgc duge hoa
tan trong THF khan (80mL), sau d6 LiAIH, (1,5g, 40,0mmol) dugc bd sung vao tir tir &
nhiét do 0°C. Hon hop phéan ung thu dugc duge khudy & nhiét d6 0°C trong 30 phit.
Dung dich nuéc NH,Cl dugc bd sung vio timg giot dé dimg phén tmg. Hon hop thu duoc
duoc loc, va dich loc thu duge duge chiét b%mg etyl axetat. Pha hiru co thu gom duogc
duoc rira br:fmg nuéc mudi, 1am kho trén Na,SOy, va co trong diéu kién chén khong dé thu
dugc hop chit mong mudn (2,9g).

(1H-thieno[3,2-c]pyrazol-5-yl)metanamin clorua F

Hop chét trung gian F dugc téng hop tir (1H-thieno[3,2-c]pyrazol-5-yl)metanol
(F-6) theo cac quy trinh trong tu d téng hop hop chét trung gian D tir hop chét trung
gian D-3, nhu néu trén.

Hop chét trung gian G va hop chét trung gian G’

Axit 1H-thieno[3,2-c]pyrazol-5-carboxylic (G-1)

B6 sung dung dich nuéc KOH (6N, 10mL) vao dung dich chira metyl 1-axetyl-
‘_ 1H-thieno[3,2-c]pyrazol-5-carboxylat (F-5) (4,9g, 21,8mmol) trong MeOH (15mL). Hon
hop phan tng thu dugc dugc khudy & nhiét d6 phong trong 2 gio, sau do6 cd trong didu
kién chan khéng. Dung dich dung dich nuéc HCI (6N) duoc bd sung vao dé didu chinh
d6 pH dén tri s6 ndm trong khoang tir 5 @én 6. Chéit két tia thu dugc dugc thu nhan bing
cach loc dé thu dugc hop chit mong mudn (3,0g).
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Y~ H N
N, g (o)
o mN aq. NaOH o /N HSO,/ MeOH /S\ y
o S Ho S o
\
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. CHH
o Yl_g/——JN/\LWH‘ //[KN_/NJ DPPA / DBU v ,N.NJ PPh, / NH, //mNJ
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HO N H,N
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o»ﬂj« LiAH, //mn DPPA/DBU //(/LN PPh, / NH, //@_//N
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(G-3) (G-4) (G-5 @)

Metyl 1H-thieno[3,2-c]pyrazol-5-carboxylat (G-2)

Bb sung H,SO4 d4m dic (0,3mL) vao dung dich chura axit 1H-thieno[3,2-
c]pyrazol-5-carboxylic (G-1) (3,0g, 17,9mmol) trong MeOH (50mL). Hén hgp phan tmg
thu dugc dugc khudy & nhiét d6 hdi hru trong 60 gid. Dung méi dugc loai bé trong diéu
kién chan khong. Etyl axetat dugc bd sung vio dé pha loang hdn hop. H5n hop nay duge
rira bang dung dich nuéc NaHCO;, 1am khé trén Na,SO, va cb trong diéu kién chan
khong dé thu dugc hop chit mong muébn (2,4g).

Metyl 2-etyl-2H-thieno[3,2-c]pyrazol-5-carboxylat (G-3) va metyl 1-etyl-1H-
thieno[3,2-c]pyrazol-5-carboxylat (G’-3)

Bé suhg bromoetan (915mg, 8,3mmol) va K,CO; (1,7g, 12,6mfnol) vao dung dich
chira metyl 1H-thieno[3,2-c]pyrazol-5-carboxylat (G-2) (760mg, 4,2mmol) trong DMF
(4mL). Hon hop phan tng thu duoc dugc khudy & nhiét d6 110°C trong 3 gi& trong dng
kin. Sau khi 1dm ngudi dén nhiét d6 phong, hén hop niy dwgc ¢b va tinh ché bing
phuong phép sic ky dé thu dugc hai hop chét:

 Metyl 2-etyl-2H-thieno[3,2-c]pyrazol-5-carboxylat (351mg) (G-3). MS (m/z): 211
(M+1)".

Metyl 1-etyl-1H-thieno[3,2-c]pyrazol-5-carboxylat (272 mg) (G’-3). MS (m/z):

211 (M+1)".

(2-etyl-2H-thieno[3,2-c]pyrazol-5-yl)metanamin clorua (G)
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Hop chét trung gian G dugc tdng hop tir metyl 2-etyl-2H-thieno[3,2-c]pyrazol-5-
carboxylat (G-3) theo cic quy trinh twong tu dé tdng hop hop chit trung gian D tir hop
chét trung gian D-2, nhu néu trén. MS (m/z): 182 (M+1)".

(1-etyl-1H-thieno[3,2-c]pyrazol-5-yl)metanamin clorua (G”)

Hop chit trung gian G* dugc tbng hop tir metyl 1-etyl-1H-thieno[3,2-c]pyrazol-5-
carboXylat (G’-3) theo cac quy trinh tuong tr dé tbng hop hop chét trung gian D tir hgp
chit trung gian D-2, nhu néu trén. MS (m/z): 182 (M+1)".

Hop chét trung gian H va hop chét trung gian H’

S == ~
o W NH, H,0 o /\ . LiAIH, 7
—0 H HN H H,N N

(H-1)

S ) == SN ~
O/ \ ) LaH, / \_ 7 bppapsu / \ ) PPhyNH,H,0 7\
N G — ’ N N —— > N N — 5 \ N/

@) |
EM SEM No dem HN

(H-2) (H)

Z

—

=

SEM
(H*-1) (H'-2) | (H-3) (H)

1H-pyrolo[2,3-b]pyridin-2-carboxamit (H-2)

B6 sung NH;.H,O (6mL) vao dung dich chtra metyl 1H-pyrolo[2,3-b]pyridin-2-
carboxylat (H-1) (880mg, 5,0mmol) trong MeOH (2mL). Hon hgp phan tng thu duoc
duoc gia nhiét & nhiét do 80°C qua dém. Sau khi 1am nguoi dén nhiét d6 phong, hdn hop
nay dugc cb trong diéu klén chan khéng @& thu dugc hop chit mong mudn (805mg) &
dang chét rén mau vang, chit rin nay dugc sir dung truc tiép trong budc tiép theo ma
khong cin tinh ché thém. MS (m/z): 162 (M+1)".

(1H-pyrolo[2,3-b]pyridin-2-yl)metanamin (H)

B6 sung tir tir LiAlH, (570mg, 15mmol) vao dung dich chira 1H-pyrolo[2,3-
b]pyridin-2-carboxamit (H-2) (805mg, 5,0mmol) trong THF khan (10mL) & nhiét &6 0°C
trong diéu kién khi nito & ap suét bing 1 atm. Han hop nay duoc khudy & nhiét do 80°C
qua dém. Sau d6, hdn hop nay dugc 1am lanh dén nhiét do 0°C va b, sau d6 tinh ché
béng phuong phap sic ky silicagel d& thu dugc hop chét mong muén (720mg). MS (m/z):
148 (M+1)", "
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Metyl 1-((2-(trimetylsilyl)etoxy)metyl)-'H-pyrolo[2,3-b]pyridin-2-carboxylat (H’-
D ‘

B6 sung NaH (240mg, 6mmol) vio dung dich chita metyl 1H-pyrolo[2,3-
b]pyridin-2-carboxylat (H-1) (528mg, 3mmol) trong THF khan (5mL) & nhiét d6 0°C.
Hdn hop phan tmg thu duoc duge khudy trong 0,5 gid trong méi truong khi N, sau d6
SEMCI (526mg, 3mmol) dugc bd sung vao timg giot. Hén hop nay duge khudy & nhiét
d6 phong trong 2 gid. H,0 dugc bd sung vao dé dimg phan tmg. Hon hop thu dugc dugc
chiét biang EtOAc. Lép hitu co dugc 1am khé trén Na,SO,, va cd dé thu dugc hop chét
mong mudn (750mg), hop chit nay dugc sir dung truc tiép trong budc tiép theo ma
khong cén tinh ché thém. MS (m/z): 307 (M+1)*. |

(1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrolo[2,3-b]pyridin-2-yl)metanamin (H’)

Hop chét trung gian H’ dugc tdng hop tir metyl 1-((2-(trimetylsilyl)etoxy)metyl)-
'H-pyrolo[2,3-b]pyridin-2-carboxylat (H’-1) theo cac quy trinh trong tir dé tdng hop hop
chét trung gian D tir hop chét trung gian D-2, nhu néu trén. MS (m/z): 278 (M+1)".

Hop chat trung gian I
(0] N O, N\ i N
/ X NH H,0 4 | LiAIH, J N
N - “HN  NTNF T |
O\ H 2 H HZN H

(-1) (I-2) 0]
(1H-pyrolo[3,2-b]pyridin-2-yl)metanamin ()

Hop chit trung gian I dugc téng_ hop tr metyl 1H-pyrolo[3,2-b]pyridin-2-
carboxylat (I-1) theo céc quy trinh twong tw dé tdng hop hop chét trung gian H, nhu néu
trén. MS (m/z): 148 (M+1)".

Hop chit trung gian J
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N

(4 @)
Thieno[2,3-b]pyridin (J-2)

B6 sung thiéc (25g) vao hdn hop nay dugc khudy manh liét gdbm 2-nitrothiophen
(J-1) (13g, 0,1mol) va axit clohydric ddm dic (195mL) & nhiét d6 0°C. Sau khi hau hét
thiéc dugc hoa tan, EtOH (70mL) va ZnCl, khan (6g) duoc bd sung vao. Hn hop nay |
dugc gia nhiét dén nhiét d6 85°C, va sau d6 xir Iy bing malonaldehyt bis(dietyl axetal)
(17,2g, 0,078mol) trong EtOH (30mL). Hén hop phan tng thu dwgc duge duy tri & nhiét
do 85°C trong 1 gid, sau d6 rét vao nude da (100g), bazo hoa bing NH;.H,0, va chiét
bang DCM (75mLx3). Pha hiru co thu gom duge dugce duge ¢d va tinh ché bang phuong
phép sic ky silicagel dé thu duoc hop chét mong mudn. MS (m/z): 135 (M)".

3-bromothieno[2,3-b]pyridin (J-3)

Bromin (2,08g, 13mmol) duge bd sung timg giot vao hdn hop chtra thieno[2,3-
b]pyridin (J-2) (1,35g, 10mmol), dikali monohydro orthophosphat (940mg, 5,4mmol),
natri bicacbonat (840mg, 10mmol), va magie sulfat (2,0g, 16,7mmol) trong cloroform
(40mL) da dugc khudy & nhiét d6 hdi luu trong 16 gid, sau d6 hdn hop thu dugc duogc
khudy trong diéu kién hdi Iuu trong 24 gidy, sau d6 loc va rira bing DCM. Dich loc thu
dugc duge ¢d, va tinh ché bang phuong phép sic ky. MS (m/z): 214 M+1)".

Thieno[2,3-b]pyridin-3-carbonitril (J-4)

Bd sung Pd(PPh;), (57mg, 0,05mmol) vao dung dich thu dugc duge khudy chira 3-
bromothieno[2,3-b]pyridin (J-3) (107mg, 0,5mmol) va CuCN (60mg, 0,67mmol) trong
DMF khan (4mL). Hon hop phéri {mg thu dugc duoc loai khi bang nito va khudy & nhiét
do 120°C trong 5 gid. Sau d6, hdn hop da 1am lanh dugc ¢ va tinh ché bing phuong
phap séc ky dé thu dugc hop chit mong mudn. MS (m/z): 161 (M+1)".

Thieno[2,3-b]pyridin-3-ylmetanamin (J)
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B sung Ranye/Ni (khoang 300mg) vao dung dich chtra thieno[2,3-b]pyridin-3-
carbonitril (J-4) (320mg, 2mmol) trong NH;.EtOH (25mL). Hn hgp phan tng thu dugc
dugc loai khi bang hydro va khudy & nhiét do phong trong 2 gid. Sau d6, hdn hop nay
duge loc, va dich lgc thu duge dugce c6 ¢ thu dugc hop chit mong mudn, hop chét nay
dugce st dung truc tiép trong budce tiép theo ma khong can tinh ché thém. MS (m/z): 165
M+1)".

Hop chét trung gian K
Raney Ni/H, H,N ZIN
RO GpacSi, gt . 0
(K-1) (K-2) (K)

H-imidazo[1,2-a]pyridin-6-carbonitril (K-2)

Bd sung 2-cloaxetaldehyt (40% trong H,O, 27,5mL, 168mmol) vao dung dich
chira 6-aminonicotinonitril (K-1) (4,0g, 33,6mmol) trong EtOH khan (160mL). Hon hop
phan (g thu dugc dugc hdi hru trong 4 gidy, sau d6 c6. Phin cén thu duge dugc hoa tan
trong nuéc va diéu chinh dén do pH > 7 bing dung dich NaHCO; bdo hoa. Chét két tia
thu dugc duge thu nhan va 1am kho dé thu duoc hop chit mong mudn (4,80 2).

(H-imidazo[ 1,2-a]pyridin-6-yl)metanamin (K)

Hop chét trung gian K dugc tbng hop tir H-imidazo[1,2-a]pyridin-6-carbonitril (K-
2) theo céc quy trinh twong tu dé tdng hop hop chit trung gian J tir hop chét trung gian J-

4, nhu néu trén.

Hop chét trung gian L
0/
)\
XN
(L-1) (L-2) L

[1,2,4]triazolo[1,5-a]pyridin-6-carbonitril (L-2)

Bd sung N,N-dimetylformamit dimetyl axetal (35mL, 294mmol) vao dung dich
thu dugc duwoc khudy chira 6-aminonicotinonitril (L-1) (8,7g, 73mmol) trong DMF
(35mL). Hon hop phén tmg thu dugc dugc gia nhiét dén nhiét do 130°C qua dém. Sau khi
duoc 1am ngudi dén nhiét do phong, céc chét bay hoi dugce loai bd trong diéu kién ap suét
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giam @& thu duoc hop chét trung gian mong mudn N'-(5-xyanopyridin-2-yl)-N, N-

dimetylformamidin.

B sung hydroxylamin-O-axit sulfonic (11,3g, 100mmol) vao dung dich thu dugc
duogc khudy va 1am lanh trong nuéc d4 chira hop chit néu trén trong metanol (200mL) va
pyridin (11,5mL, 143mmol). Hon hop phan ting thu dugc dugc ¢ 4m dén nhiét do phong
va khqu qua dé€m. Sau do, cac chét bay hoi dugc loai bé trong diéu kién ap sut giam, va
phin ce“'m dugc phan 16p gitra dung dich nudc natri bicacbonat va etyl axetat. Tiép theo,
16p nuéc duge chiét béng etyl axetat. Pha hitu co thu gom dugc duge rira 1an luot bing
nude va nude mudi, lam kho trén Na,SO, khan, loc, va cd. Phin cén thu duoc duoc tinh
ché bing phuong phap sic ky silicagel dé thu dugc hop chit mong muén (5,5g). MS

(m/z): 145 (M+1)".

[1,2,4]triazolo[1,5-a]pyridin-6-ylmetanamin (L)

Hop chét trung gian L dugc téng hop tir [1,2,4]triazolo[1,5-a]pyridin-6-carbonitril
(L-2) theo cac quy trinh twong tir dé téng hop hop chét trung gian J tir hop chét trung

gian J-4, nhu néu trén .

Hop chit trung gian M

NC N i
z \[%B Raney Ni HN /N _—
N Y —— 2 /
Xx-N~N N~

(M-1) (M)
Pyrazolo[1,5-a]pyrimidin-5-ylmetanamin (M)
Hop chit trung gian M duoc téng hop tir pyrazolo[1,5-a]pyrimidin-5-carbonitril

(M-1) theo céc quy trinh twong tur dé tng hop hop chét trung gian J tir hop chét trung
gian J-4, nhu néu trén . MS (m/z): 149 (M+1)".

Hop chit trung gian N

S

L.
N
(N)
Hop chit trung gian N duoc tdng hop tir axit quinolin-6-carboxylic nhu dugc mod

ta trong US2007/0265272.
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Hop chit trung gian O
(o] o
Ho)‘m Czclzoz al N H NJ\@\/j (CF Co)z \Ejj-rl(l Opr)4 i@\/j
N/

(O-1) (0-2) (0-3) 04
Quinolin-6-carbonyl clorua (O-2)

Bb sung giot DMF vao hdn hop chira axit quinolin-6-carboxylic (O-1) (2,0g,
11,5mmol) trong CH,Cl, (250mL) & nhiét d6 0°C, sau d6 b sung tirng giot oxalyl clorua
vao (7,3g, 57,5mmol). Hon hop phan tmg thu dugc dwoc khudy & nhiét do phong qua

dém, sau d6 co dé thu duoc hop chét mong mudn (2,2g).
Quinolin-6-carboxamit (O-3)

B& sung amoniac (5mL) vao dung dich chira quinolin-6-carbonyl clorua (O-2)
(2,2g, 10,5mmol) trong THF (100mL) & nhiét d@6 0°C. Hon hop nay dugc khudy & nhiét
do phong trong 1 gid, sau d6 ¢d va rira bing nude (15mL) dé thu dugce hop chét mong
mudn (1,5g). MS (w/z): 173 (M+1)".

Quinolin-6-carbonitril (0-4)

B4 sung anhydrit trifloaxetic (1,9g, 8,9mmol) vao hdn hgp chira quinolin-6-
carboxamit (O-3) (1,2g, 7,2mmol) va trietylamin (2,2g, 21,8mmol) trong DCM (50mL) &
nhiét do 0°C. Hén hop phan tng thu dugc duoc khudy trong 10 phit & nhiét d6 0°C, sau
d6 dimg phan tng bing nudc. Hon hgp thu dugc duge chiét bing DCM. Lép hitu co
duge lam kho trén khan Na,SO4, va co dé thu dugc hop chit mong muén (1,0g). MS
(m/z): 154 M)".

1-(quinolin-6-yl)xyclopropanamin (O)

Etylmagie bromua (7,7mmol, 3M trong etyl ete) dugc bd sung vao dung dich chira
quinolin-6-carbonitril (O-4) (540mg, 3,5mmol) va Ti(Oi-Pr), (3,9mmol, 1,16mL) trong
Et,0 (15mL) & nhiét d6 -70°C. Dung dich mau vang thu dugc duge khudy trong 10 phut,
lam 4m dén nhiét d6 phong trong 1,5 gid, sau d6 xir 1y bing BF;.0Et, (7mmol, 0,88mL).
Hon hgp thu dugc duge khudy trong 1 gidr. Sau do, dung dich dung dich nwéc HCI IN
(11mL) va etyl ete (40mL) dugc bd sung vao, tiép theo 13 NaOH (dung dich nudc 10%,
30mL). Hdn hop nay duqc.chiét bang etyl ete. Ldp etyl ete thu gom duge duge 1am khd
trén Na,SO,4 khan, loc, va co trong diéu kién chin khéng dé thu dugc hop chét thd mong

-46-



21375
mudn, hop chit nay dugc st dung truc tiép trong budc tiép theo ma khong cén tinh ché
thém. MS (m/z): 185 (M+1)".
Hop chét trung gian P

o LSOO OO0 L I00
Br HO_X_OH

H,,Raney Ni
—-—>

—_—

F NH,  FeS04,H2504 N N, NHoEtOH X
(P_1) Brm NC/©/\) HZN\/Q/\)

F E £

(P-2) (P-3) P

6-bromo-7-floquinolin va 6-bromo-5-floquinolin (P-2)

Hon hop chitra 4-bromo-3-floanilin (P-1) (5,7g, 30mmol), propan-1,2,3-triol
(11,04g, 120mmol), FeSO,7H,0 (1,92g, 6,9mmol), va nitrobenzen (2,22g, 18mmol)
duoc khqu ¢ nhi€t 4o phong trong 10 phut, sau d6 H,SO4 ddm dic (9,7g, 9,9mmol)
dugc bd sung vao. Hbn hop thu duge duge khudy & nhiét 6 hdi luu trong 7 gi¢. Sau khi
1am ngudi dén nhiét 46 phong, hdn hop phén Ung thu dugc dugc rét vao nube, bazo héa
bing NH; H,O dén d¢ pH khoang 8, va chiét bing DCM. Lép hitu co ¢6 dic duge tinh
ché bang phuong phép sic ky silicagel (duoc rira giai bing Pet/EtOAc=15/1) dé thu dugc
hén hop hop chit mong mudn. 6,78g. MS (m/z): 226 (M+1)".

(7-floquinolin-6-yl)metanamin va (5-floquinolin-6-yl)metanamin (P)

Cac hop chit nay dugc tdng hop tr 6-bromo-7-floquinolin va 6-bromo-5-
floquinolin (P-2) theo céc.quy trinh tuong tu dé tdng hop hop chét trung gian J tr hop
chit trung gian J-3, nhu néu trén. MS (m/z): 177 (M+1)*.

Hop chét trung gian Q
KSCN /Br, N\ s NaZSO N HCOZH Cl Ne-S
U - P N/>_ NH, “Naon U UN/>
(Q-1) (Q-2) (Q-3) (Q-4)
Pd,(dba), NC Ny—s RaneyNi NS
- s | P ) — H, /U P
N =
Zn(CN), / DPPF N
(Q-5) Q)

5-clothiazolo[5,4-b]pyridin-2-amin (Q-2)
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B6 sung kali thioxyanat (93g, 961mmol) va 6-clopyridin-3-amin (Q-1) (15g,
117mmol) vao axit axetic bing (125mL) da dugc lam lanh truéc dén 5°C. Hon hop nay
dugc dit trong hon hop lam lanh chira nu6c d4 va mubi va khudy, déng thdi brom
(10mL) trong axit axetic bang (30mL) dugc bd sung vao qua phéu tiép lidu & tbc dd sao
cho nhiét 4o khong bao git vugt qua 0°C. Sau khi toan bo brom dugc bd sung vao, dung
dich thu dugc duge khudy trong 2h nita & nhiét do 0°C va & nhiét do phong qua dém.
Nuée (60mL) dugc bd sung nhanh vio, va hén dich dic duoc duy tri & nhiét 4o 90°C va
loc n6ng. Banh loc mau cam dugc dua vao binh phan ing. Axit axetic biang (60mL) dugc
bd sung vio binh nay. Hn hop trong binh dugc duy tri & nhiét 46 85°C duoc loc nong lai
mét 1an nita. Dich loc thu gom dugc dugc lam ngudi va trung hoa bz"mg dung dich
amoniac d4m dic dén do pH = 6. Chét két tha thu duge dugce thu nhan @ thu dugc hop
chét mong muébn (19g). MS (m/z): 186 (M+1)".

3-amino-6-clopyridin-2-thiol (Q-3)

5-clothiazolo[5,4-b]pyridin-2-amin (Q-2) (19g,103mmol ) chira natri sulfit (2 g )
dugc hdi Ivu trong dung dich nuéc natri hydroxit 20% (150mL) qua dém. Cac chét rin
'ndy dugc hoa tan hoan toan sau 1 gid, sau d6 1am ngudi dén nhiét do phong. Dung dich
thu dugc dugc trung hoa bang axit formic. Chit két tia thu dwgc dugc thu nhan bing

cach loc dé thu dugc hop chit mong mudn (16,4 2).
5-clothiazolo[5,4-b]pyridin (Q-4)

3-amino-6-clopyridin-2-thiol (Q-3) (16,4g, 103mmol) trong axit formic (80mL)
dugc hdi luu & nhiét d6 110°C trong'2 gio. Hon hop phéan tmg thu dugc dugc 1am lanh va
trung hoa bang amoniac ddm dic dén do pH = 7. Chét két tia thu duoc duge thu nhan
bang cach loc dé thu dugc hop chit mong muén (14,5g). MS (m/z): 171 (M+1)".

Thiazolo[5,4-b]pyridin-5-carbonitril (Q-5)

Bé sung 5-clothiazolo[5,4-b]pyridin (Q-4) (460mg, 2,7mmol), Zn(CN), (316mg,
2,7mmol), Pdy(dba); (123mg, 0,13mmol), DPPF (150mg, 0,27mmol) va DMF (5mL, uét,
chira 1% H,0) vao binh dung tich 8mL c6 nip xody va duoc trang b thanh khudy tir.
Binh ndy dugc suc v6i khi nito, sau d6 ddy kin bang nip xoay. Hon hop ndy duoc khudy
qua dém & nhiét do 120°C, sau d6 cb trong diéu kién chan khong. Phin cén thu dugc
dugc tinh ché bang phuong phap sic ky silicagel dé thu duoc hop chit mong muébn
(151mg).
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Thiazolo[5,4-b]pyridin-5-ylmetanamin (Q)

Hop chiét trung gian Q dugc téng hop tir thiazolo[5,4-b]pyridin-5-carbonitril (Q-5)
theo cdc quy trinh twong tiw dé tbng hop hop chit trung gian J tir hop chét trung gian J-4,
nhu néu trén . MS (m/z): 166 (M+1)*.

Hop chét trung gian R
Chét phin
q =,)’\,r - @: @ng Lawesson (:E H Na BH,
P _

NS, HJ\( ~ R

R1) (R2 73

$ DPFA, DBU CES PAIC, H s

| l — . "
N(\:EN)}_-\DH T Nz N)}_\Na NI £ Nh””z

R D) ®

Etyl 2-(4-clopyridin-3-ylamino)-2-oxoaxetat (R-2)

B6 sung Et;N (4,72g, 6,5mL, 46,7mmol) vao dung dich chtra 4-clopyridin-3-amin
(R-1) (5g, 38,9mmol) trong THF (100mL), sau d6 bd sung ting giot etyl 2-clo-2-
oxoaxetat (5,84g, 4,78mL, 42,8mmol) trong THF (5mL) & nhiét 4o 0°C. Hdn hop thu
dugc duge khudy & nhiét d6 phong trong 1 gi0, sau d6 cd trong diéu kién chan khong.
Phén cin thu dugc dugc hoa tan trong EtOAc, va rira bing dung dich nu¢c NaHCO; bio
hoa. L6p hiru co dugc phén tach, 1am khd trén Na,SOy, va ¢b dé thu duge hop chét mong
mubdn, hop chit ndy duoc st dung tryc tiép trong budc tiép theo ma khong can tinh ché
thém. MS (m/2): 229 (M+1)".

Etyl thiazolo[4,5-c]pyridin-2-carboxylat (R-3)

Dung dich chira etyl 2-(4-clopyridin-3-ylamino)-2-oxoaxetat (R-2) (8g, 35mmol)
va chit phan tmg Lawesson (8,5g, 21mmol) trong toluen (100mL) duge hdi ru trong 2
gio, sau d6 cd trong didu kién chén khong. Phdn cén thu duge duge tinh ché bang phuong
phép sic ky silicagel dé thu dugc hop chét mong muén. MS (m/z): 209 (M+1)".
Thiazolo[4,5-c]pyridin-2-ylmetanol (R-4)

B4 sung NaBH, (0,9g, 24mmol) timg phan vao dung dich chira etyl thiazolo[4,5-
c]pyridin-2-carboxylat (R-3) (5g, 24mmol) trong etanol (100mL) & nhiét d§ 0°C. Hén
dich thu dugc dugc khudy & nhiét d6 phong trong 1 gid, sau d6 co. Phan cén thu duoc
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dugc hoa tan trong EtOAc, rira bang nudec. Lép hitu co duge phéan tach, 1am kho trén
Na,S0,, ¢o trong didu kién chan khong va tinh ché bang phuong phép sic ky silicagel dé
thu dugc hop chit mong mudn. MS (m/z): 167 (M+1)*.

Thiazolo[4,5-c]pyridin-2-ylmetanamin (R)

Hop chét trung gian R duoc téng hop tir thiazolo[4,5-c]pyridin-2-ylmetanol (R-4)
theo céc quy trinh tuong tu dé tdng hop hop chét trung gian A tir hop chét trung gian A-
3, nhu néu trén . MS (m/z): 165 (M)".

Hop chét trung gian S
Chét phan
,TL ing Lawesson
cl N__CI N N
| ZE Y C’f B U Moy
ENj[m-l= I/\”IH‘JI\ ! N")— N* shsr NP s}_"NHz
(s (52) (53 (S 4) (9

N-(2-clopyridin-3-yl)axetamit (S-2)

B6 sung timg giot axetyllclorua (8mL) vao hdn hop chira 3-clopyridin-2-amin (S-
1) (12,8g, 100mmol) va Et;N (3mL) trong DCM khan (50mL). Hn hgp phan tmg thu
dugc dugc khudy & nhiét 6 phong qua dém, sau d6 diéu chinh dén d pH bing khoang 7
bing dung dich nuéc NaHCO;, va chiét bang DCM. Lép hitu co dugc rira bing nuéc,
1am khé trén Na,SOy, va ¢d dé thu dugc hop chit mong muébn (17,1g). MS (m/z): 171,6
M+1)".

2-metylthiazolo[5,4-b]pyridin (S-3)

Hop chét trung gian S-3 duge tdng hop tir N-(2-clopyridin-3-yl)axetamit (S-2)
theo céc quy trinh twong tr @ téng hop hop chit trung gian R-3 tir hop chét trung gian
R-2, nhu néu trén. MS (m/z): 151,6 (M+1)".

2-(bromometyl)thiazolo[5,4-b]pyridin (S-4)

Hop chit trung gian S-4 dugc tdng hgp tir 2-metylthiazolo[5,4-b]pyridin (S-3)
theo cic quy trinh tuong tw dé téng hop hop chét trung gian B-5 tir hop chit trung gian

B-4, nhu néu trén.

Thiazolo[5,4-b]pyridin-2-ylmetanamin (S)
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Hop chit trung gian S dugc téng hop tir 2-(bromometyl)thiazolo[5,4-b]pyridin (S-
4) theo cac quy trinh tuong tu dé tdng hop hop chét trung gian C tir hop chét trung gian
C-5, nhu néu trén. MS (m/z): 166 (M+1)".

Hop chét trung gian T va hop chét trung gian T’

§, coneHS0, ~q HAR o S, DPPA/DBU N S, PP, s
Ny o "L TR 0
N

(T-1) (T-2) (T-3) (T-4)

m
H
(0] Ny
\N)HCES> MeMgBr )‘\@E NaBH, /K@ DPPA /DBU )\@: PPh3
Y N NH H,0 >
™1 (T-2) (T-3) (T-4)

Metyl benzo[d]thiazol-6-carboxylat (T-2)

Hop chét trung gian T2 duoc tdng hop tir axit benzo|[d]thiazol-6-carboxylic (T-1)
theo cac quy trinh turong tu dé tng hop hop chét trung gian F-2 tlr hop chét trung gian F-
1, nhu néu trén. '

Benzo[d]thiazol-6-ylmetanamin (T)

Hop chét trung gian T duoc tdng hop tir metyl benzo[d]thiazol-6-carboxylat (T-2)
theo céc quy trinh twong tu dé téng hop hop chét trung gian D tir hgp chét trung gian D-
2, nhu néu trén. MS (m/z): 165 (M+1)*.

1-(benzo[d]thiazol-6-yl)etanamin (T")

Hop chét trung gian T’ dugc tdng h(_)p tir axit benzo[d]thiazol-6-carboxylic (T-1)
theo cic quy trinh twong tur dé tdng hop hop chit frung gian D’-5 tir D’-1, nhu néu trén,
va hop chét trung gian D tir hop chit trung gian D-4 nhu néu trén. . MS (m/z):
179(M+1)". |

Quy trinh téng hop hop chét trung gian axit boric hodc este cua axit boric:

Hop chét trung gian U

PdCl,(dppf)
(U-1) (U-2) (U-3) ()

T =0 =2 O, j
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Tetrahydro-2H-pyran-4-yl metansulfonat (U-2)

B4 sung timg giot MsCl (2mL) vao hdn hop chira tetrahydro-2H-pyran-4-ol (U-1)
(1,02g, 10mmol) va Et;N (1mL) trong DCM khan (20mL). H6n hgp phan tmg thu dugc
duogc khudy & nhiét o phong trong 1 gid, sau d6 rira bang nude. Lép hitu co dugce phén

tach, 1am kho trén Na,SO,, va cb dé thu dugc hop chét mong mudn (1,8g).
4-bromo-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol (U-3)

Hdn hop chira tetrahydro-2H-pyran-4-yl metansulfonat (U-2) (1,8g, 10mmol), 4-
bromo-1H-pyrazol (1,46g, 10mmol) va K,COs (1,4g, 10mmol) trong DMF (10mmol)
duoc khudy & nhiét d6 80°C qua dém, sau d6 tinh ché bang phuong phép séc ky dé thu
duoc hop chat mong mudn (861mg). MS (m/z): 231 (M+1)".

1-(tetrahydro-2H-pyran-4-yl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol (U)

Bd sung Pd (dppH)Cl, (172mg, 0,21mmol) vao hdn hgp chira 4-bromo-1-
(tetrahydro-2H-pyran-4-yl)-1H-pyrazol (U-3) (1,13g, 4,48mmol), 4.4,5,5-tetrametyl-2-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,2-dioxaborolan (861mg, 3,73mmol) va
KOAc(12,43g, 12,68mmol) trong DMSO (5mL) trong méi trudng khi N,. Hdn hop nay
dugc khudy qua dém & nhiét d6 80°C trong méi trudong khi N,. Sau khi lam ngudi dén
nhiét do phong, hdn hop phin tmg thu dugc duge rét vao nude, V.E‘l chiét bang EtOAc.
Pha hitu co duge phéan tach, co trong diéu kién chan khéng, sau d6 tinh ché bing phwong

phép sic ky @& thu dugc hgp chit mong muén (170mg). MS (m/z): 279 (M+1)".

Hop chit trung gian V
N= N=
N\AB/O B~ \——N\;\B,O
0 0
(V-1) V)

1-etyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (V)

B& sung bromoetan (3,24g, 30mmol) va K,CO; (4,26g, 30mmol) vao dung dich
chira 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (V-1) (3g, 15mmol)
trong DMF (6mL). Hon hgp phan tmg thu duoc dugc khudy & nhiét do 60°C qua dém,

sau d6 pha lodng biang EtOAc, rira bing nudc, sau d6 bang nude mudbi. Lép hiru co duge
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phén tach, sau d6 lam khé trén Na,SO, va c6 dé thu duge hop chit mong muén (3,40g).
MS (m/z): 223 (M+1)".

Hop chét trung gian W
N= N
1 NaBH, 1
Q’N\;\g/o QN\;g’O
o o OH o
(W-1) (W)

2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazol-1-yl)xyclopentanon
(W-1)

Hop chit trung gian W-1 dugc téng hop tir 2-cloxyclopentanon (1,06g, 9mmol)
theo céc quy trinh twong tw dé tong hop hop chét trung gian (V), nhu néu trén. MS (m/z):
277 M+1)". ‘

2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazol-1-yl)xyclopentanol
(W)

Bb sung NaBH,4 (150mg, 4mmol) vao dung dich chira 2-(4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-yl)xyclopentanon (W-1) (550mg, 2mmol) trong
metanol (5SmL). Hén hgp phan tng thu dugc dugc khudy & nhiét do phong trong 1 gio.
Dung mbi dugc loai bé trong diéu kién chan khong, va phén cén duogc chiét bing EtOAc,
rira bing nudc, va tinh ché bing phuong phéap sic ky silicagel dé thu dugc hop chit mong
mudn (200mg). MS (m/z): 279 (M+1)".

Hop chét trung gian X

R
X)

Hop chét trung gian X duoc tdng hgp tir 4-bromo-1H-pyrazol nhu dugc mo ta
trong US2007/0265272.

Céc axit hodc este cua axit pyrazol boric khic dugc tdng hop theo quy trinh téng

hop hop chét trung gian (U-X)
Hop chét trung gian Y

2-(2,4-dinitrophenoxy)isoindolin-1,3-dion (Y-2)
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Bb sung Et;N (14,9g, 0,15mol) vao hdn dich chira 2-hydroxyisoindolin-1,3-dion
(20,0g, 0,12mol) ttong axeton (400mL), hdn hop niy dugc khudy & nhiét 46 phong cho
dén khi n6 tré thanh dung dich ddng nhit, sau d6 1-bromo-2,4-dinitrobenzen Y-1 (30,2g,
0,12mol) dugc bd sung vao. Hén hop phan tmg thu duge dugce khudy & nhiét do phong
trong 3 gid, sau d6 rot vao nudc da, chit két taa thu duge duge loc va rira ba 1an b%mg
MeOH lanh, 1am kho trong diéu kién chan khéng dé thu dugc hop chit mong mudn
(38,12).

OTBS

_%CE:Q e, D

I8 o NH
v-1) v-2) -3 o
, NO,
=z /
—> $BTO / —_— = — N; z /
(Y-5) _ (Y-6) (Y-7) (Y-8)
— Hsz
(Y)

2-(2,4-dinitrophenyl)hydroxylamin (Y-3)

B6 sung dung dich chira hydrazin hydrat (10,0mL, 85%, 177mmol) trong MeOH
(60ml) vao dung dich chira 2-(2,4-dinitrophenoxy)isoindolin-1,3-dion Y-2 (20,0g,
60,7mmol) trong CH,Cl, (400ml) & nhiét do 0°C. Hdn hop phan tmg thu dugc dugc
khudy & nhiét d6 0°C trong 6 gid, sau d6 xir Iy bing dung dich dung dich nudc HCI lanh
(1IN, 400ml). Hdn hop thu duge duge loc nhanh va rira béng MeCN. Dich loc thu dugc
dugc chuyén vao phéu chiét. Pha hitu co duge phén tach. Lép nuée dugc chiét bing
CH,Cl,. Pha hitu co thu gom dugc dugc lam khd trén Na,SO,4 khan sau d6 cd dé thu
dugc hop chit mong muébn (7,9g). MS (m/z): 183(M-16).

1-amino-4-((fert-butyldimetylsilyloxy)metyl)pyridin 2,4-dinitrophenolat (Y-4)
B6 sung Et;N (30,0g, 0,30mmol) va TBSCI (45,0g, 0,30mmol) vao dung dich
chira pyridin-4-ylmetanol (21,8g, 0,20mol) trong CH,Cl, (200mL) & nhiét do 0°C. Han
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hop phén tmg thu dugc dugc khudy & nhiét @6 phong trong 4 gi0, sau d6 dung phan (ng
béng nuéc. Pha hitu co dugc phén tich, va pha nuéc duge chiét bang CH,Cl,. Pha hitu co
thu gom dugc dugc rira bing nuée mudi, lam khd trén Na,SO,4 va ¢d. Phan cén thu duoc
dugc tinh ché bang phuong phip sic ky silicagel dé& thu dugc 4-((fert-
butyldimetylsilyloxy)metyl)-pyridin.

Hon hop chira 4-((tert-butyldimetylsilyloxy)metyl)pyridin (8,9g, 39,7mmol) va O-
(2,4-dinitrophenyl)hydroxylamin Y-3 (7,9g, 39,7mmol) trong MeCN (27 ml) dugc khudy
& nhiét d§ 40°C trong 24 gid, sau d6 c¢d dé thu duoc hop chit mong mudn (17,1g), duge
str dung truc tiép trong budc tiép theo ma khong cin tinh ché thém. MS (m/z): 239(M-
183)".

Metyl 5-((tert-butyldimetylsilyloxy)metyl)pyrazolo[1,5-a]pyridin-3-carboxylat (Y-
5)

B6 sung metyl propiolat (2,7g, 31,6mmol) va K,CO; (6,5g, 47,4mmol) vao dung
dich chira 1-amino-4-((tert-butyldimetylsilyloxy)metyl)pyridin 2,4-dinitrophenolat Y-4
(13,4g, 31,6mmol) trong DMF (60mL). Hon hgp phan tmg thu dugc dugc khudy & nhiét
do phong trong 24 gid, sau d6 xir Iy bing nuée. Hon hop thu duge dugce chiét bang etyl
axetat (100ml x 3), pha hiru co thu gom dugc dugce rira biang nudce, nude mudi va 1am kho
trén Na,SOy, sau do co trong diéu kién chan khong, phén cin dugc tinh ché b%lng phuong

phap sic ky silicagel dé thu dugc hop chit mong muébn (2,92). MS (mn/z): 321(M+1)".
Metyl 5-(hydroxymetyl)pyrazolo[1,5-a]pyridin-3-carboxylat (Y-6)

Bé sung TBAF (3,5g, 13,7mmol) vio dung dich chita metyl 5-((tert-
butyldimetylsilyloxy)metyl)pyrazolo[ 1,5-a]pyridin-3-carboxylat Y-5 (2,9g, 9,Immol)
trong THF khan (20mL). H6n hop phan ting thu dugc dugc khudy & nhiét do phong trong
10 phut, sau d6 xir ly bang etyl axetat. Hén hop thu dugce dugc rira bang nude mudi, 1am

khé trén Na,SO, va cb dé thu duge hop chét mong mubn (1,9¢).
Pyrazolo[1,5-a]pyridin-5-ylmetanol (Y-7)

Hon dich chira metyl 5-(hydroxymetyl)pyrazolo[1,5-a]pyridin-3-carboxylat Y-6
(1,9g, 9,1mmol) trong H,SO,4 40% duogc khqu ¢ nhiét d6 80°C trong 24 gid, sau d6 trung
hoa bing dung dich NaOH 3N dén d6 pH = 7-8. Hon hop thu dugc dugc chiét bing etyl

axetat. Pha hitu co thu gom dugc duge rira bing nude mubi, 1am kho trén Na,SO, va co.
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Phén cin thu duoc duge tinh ché bang phuong phap sic ky silicagel dé thu dugc hop chét
mong muén (1,1g). MS (m/z): 149(M+1)*.
Hop chét trung gian Y
Hop chit trung gian Y dugc tbng hop tir pyrazolo[1,5-a]pyridin-5-ylmetanol (Y-7)
theo céc quy trinh trong trr dé tbng hop hop chét trung gian D tir hop chét trung gian D-3.
Hop chét trung gian Z

Metyl H-imidazo[1,2-a]pyridin-6-carboxylat (Z-2)

J\CNL C\/\g o /N,> >—MgCI \N /N,> MeMgBr § /N/\>
\ NS
N

71 z-2 Z-3 Z-4

NaBH I 2
e /KCNL’\> DPPA/DBU .~ N Pd/C, H2 N,
X \N ™ \N

A \N
Z-5 Z-6 _ z

B sung cloaxetaldehyt (40% trong H,O, 48,6mL, 296mmol) vao dung dich chira
Z-1 (9,0g, 59,21mmol) trong EtOH khan (160ml). Hdn hop phan tng thu dugc duge hdi
Iuwu trong 4 gid, sau d6 c6. Phan cin thu dugc duge hoa tan trong nuéc va didu chinh dén
d6 pH>7 bang dung dich NaHCO; bdo hoa, chiét bing EtOAc va tinh ché bing phuong
phép séc ky silicagel dé thu dugc hop chit mong muén (6,60g). MS (m/z): 177 (M+1)".

N-metoxy-N-metylH-imidazo[1,2-a]pyridin-6-carboxamit (Z-3) |

Bd sung isopropylmagie clorua (56,8mL, 113,6mmol) vao hén hop chua Z-2
(5,0g, 28,4mmol) va N-metoxymetanamin (5,54g, 56,8mmol) trong THF khan (50ml) &
nhiét d6 -20°C trong méi trudng khi N, trong hon 30 phiit. Hdn hop thu duoc dugc khudy
& nhiét do -20°C trong 30 phit, sau d6 dimg phan tng bang dung dich NH,CI 20%, va
chiét bang EtOAc (50mL x 3). Pha hitu co thu gom dugc duge 1am kho trén Na,SO,, ¢6
va tinh ché biang phwong phap sic ky silicagel dé thu dugc hop chit mong muén (3,0g).
MS (m/z): 206 M+1)".

1-(H-imidazo[1,2-a]pyridin-6-yl)etanamin (Z)
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Hop chét trung gian Z duoc tdng hop tir hop chét Z-3 theo céc quy trinh tuong tu
dé téng hop hop chét trung gian D’ tir hop chét trung gian D’-2.

Hop chét trung gian 1

o 0

o 0
3 - . NsBH
HO | N HO = N"\> \O‘UU:-% ‘' Ho /NN’%
== NH, EtOH e Y| SN
2 1-3 1-4

1-1 1=

N
DPP ADBU N!/\EJ:% HN N N"%

Hop chit trung gian 1

Axit imidazo[1,2-b]pyridazin-6-carboxylic (1-2)

Bd sung 2-cloaxetaldehyt(4mL, dung dich nu6c 40%) vao hdén hop chira axit 6-
aminopyridazin-3-carboxylic (1-1) (1,39g, 10mmol) trong etanol trong binh kin. Hdn hop
phan tng thu dugc dugce khudy & nhiét d6 phong trong 5 phut, sau d6 gia nhiét qua dém &
nhiét do 100°C. Sau khi dugc 1am ngudi dén nhiét d6 phong, hdn hop nay dugc cb dé thu
dugc hop chat mong muén (1,63g). MS (m/z): 164 (M+1)"

Metyl imidazo[1,2-b]pyridazin-6-carboxylat (1-3)

B6 sung 10 giot DMF vao hdn hop chira axit imidazo[1,2-b]pyridazin-6-
carboxylic (1-2) (1,63 g, 10mmol) trong SOCI, (15mL) & nhiét d§ phong. Dung dich thu
dugc duge gia nhiét & nhiét do hdi Iwu trong 3 gid. Sau khi duogc lam ngudi dén nhiét do
phong, hén hop phan tng thu dugc duge cd, va chit rin thu dugc 'duqc hoa tan trong
metanol, va khudy mét luc, sau d6 xtr Iy biang dung dich nuéc NaHCO; bdo hoa dén do
pH = 7. Hén hop nay dugc tinh ché bing phuong phép séc ky silicagel dé thu dugc hop
chit mong mudn (891mg). MS (m/z): 178 (M+1)*

Imidazo[1,2-b]pyridazin-6-ylmetanol (1-4)

B4 sung NaBH, (420mg, 11,1mmol) vao dung dich chtra metyl imidazo[1,2-
b]pyridazin-6-carboxylat (1-3) (891mg, 5,03mmol) trong etanol (25mL) & nhiét d6
phong. Hon dich thu duge duge khudy & nhiét d6 phong trong 2 giv. Hn hop phéan tmg
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thu dugc dugce cd trong diéu kién chan khéng. Phin cén dugc tinh ché bing phuong phéap
sic ky silicagel dé thu dugc hop chit mong muébn (630mg). MS (m/z): 150 (M+1)*
Imidazo[ 1,2-b]pyridazin-6-ylmetanamin (hop chit trung gian 1)
Hop chit trung gian 1 duoc tbng hop tir imidazo[1,2-b]pyridazin-6-ylmetanol(1-4)

theo céc quy trinh tuong tu dé tong hop hop chét trung gian D tir hop chit trung gian D-
3. MS (m/z): 149 (M+1)"

- Hop chit trung gian 2
H,/MNi
. H,N
N NH,/EtOH Ny
2-2 Hop chét trung gian 2

Pyrazolo[1,5-a]pyrimidin-5-carbonitril (2-2)

B4 sung Pd(PPh;), (400mg, 3,46mmol) vao hdn hop chtra 5-clopyrazolo[1,5-
a]pyrimidin (2-1) (1,0g, 6,45mmol) va Zn(CN), (770mg, 6,58mmol) trong DMF khan
(20mL) da dugc trao dbi bang N,. Hdn hop phan tmg thu duge duge khudy & nhiét d6
110°C qua dém. Sau khi dugc lam ngudi dén nhiét d phong, dung dich thu dugce dugce co
va tinh ché bang phwong phap sic ky silicagel dé thu dugc hop chit mong mudn (620mg)

Pyrazolo[1,5-a]pyrimidin-5-ylmetanamin(hgp chét trung gian 2)

B4 sung Raney Ni (100mg) vao dung dich chtra pyrazolo[1,5-a]pyrimidin-5-
carbonitril (2-2) (620mg, 4,31mmol) trong NH; trong MeOH (5mL). Hon hgp phan tng
thu dugc dugc khudy & nhiét d6 phong trong 3 gidy trong moi trudng khi H,. Hon hop nay
duogc loc, va dich loc thu duge duge c¢b dé thu dugce hop chét mong mudn (600mg). MS
(m/z): 149(M+1)".

Hop chit trung gian 3

Hop chit trung gian (3-1)

B sung hop chit Y-3 (180mg, 0,9mmol) vao dung dich chtra 1-(pyridin-4-
yl)etanon (100mg, 0,82mmol) dugc hoa tan trong CH;CN (3mL). Hon hgp phan tng thu
duge duge gia nhiét dén nhiét do 40°C va khuéy & nhiét 4§ 40°C trong 24 gi¢. Dung méi
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dugc loai bo trong diéu kién chan khong. Phén cén thu dugce duge sir dung truc tiép trong

budc tiép theo ma khéng cin tinh ché thém (225mg).

!
0]

HN o =
o4 pMo Oy o i ° i ’
}—-@N'—NH'O NO, 0- NN e
ON > = — = s Nan??
N
Y'B 3-1 3_2

o)
CH N, NH,
Calie

N.,7” = T N Calie oo
=N N —— 7 — x, Napf
N 2o N ‘ ~N

33 .

34 35 Hgp chat trung gian 3

Metyl 5-axety1pyrazdlo[1,5-a]pyridin-3-carboxylat (3-2)

B6 sung timg giot metyl propiolat (29mg, 0,34mmol) vao hdn hop chta (3-1)
(100mg, 0,31mmol) va K,CO;5 (60mg, 0,43mmol) trong DMF (1mL). Hon hop phan tmg
thu dugc dugc khuéy manh & nhiét d§ phong trong 24 h. Hdn dich dugc loc. Dich loc thu
duge duge cb. Phin cén thu duge dugc hoa tan trong Et,O va rira bing nudce. Lop hitu co
dugc phan tach, ¢b va tinh ché bing phuong phép sic ky silicagel d& thu dugc hop chét
mong mudn (20mg). MS (m/z): 219(M+1)".

1-(pyrazolo[1,5-a]pyridin-5-yl)etanon (3-3)

Hon dich chita metyl 5-axetylpyrazolo[1,5-a]pyridin-3-carboxylat (3-2) (90mg,
0,41mmol) dugc hoa tan trong 50% H,SO, (2mL) dugc khudy & nhiét d 80°C trong 3
gidr. Sau khi duge 1am lanh dén nhiét d6 0°C, dung dich thu dugc duge xir 1§ bing dung
dich NaOH 5N, sau d6 chiét bang Et,0. Lép hitu co duoc phén tach, 1am kho, c¢d va tinh
ché bing phuong phap séc ky nhanh dé thu duge hop chit mong muén (25mg).

1-(pyrazolo[1,5-a]pyridin-5-yl)etanamin (hop chét trung gian 3)

Hop chét trung gian 3 duogc tdng hop tir 1-(pyrazolo[1,5-a]pyridin-5-yl)etanon (3-
3) theo c4c quy trinh tuong tu @& tdng hop hop chét trung gian D’ tir hop chét trung gian
D’-3. MS (m/z): 162 M+1)".

Hop chét trung gian 4
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N-(4-(clometyl)pyridin-2-yl)-N'-hydroxyformimidamit (4-2)

Bb sung DMF-DMA (1,56mL, 11,3mmol) vao dung dich chira 4-
(clometyl)pyridin-2-amin (4-1) (1,56g, 8,7mmol) trong propan-2-ol (15mL) & nhiét 4o
phong trong mdi trudng khi N,. Hon hop phan tng thu dugc dugc gia nhiét dén 90°C
trong 3 gio. Sau khi 1am ngudi dén 50°C, hdn hop niay dugc xir ly bing NH,OH.HCI
(0,781g, 11,3mmol), sau d6 dugc khudy & 50°C qua dém. Sau khi 1am nguoi dén nhiét
do phong, hén hop ndy dugc c6 va tinh ché bang phuong phap sic ky silicagel dé thu
dugc hop chit mong mudn (820mg) .MS (m/z): 186 (M+1)*.

7-(clometyl)-[1,2,4]triazolo[ 1,5-a]pyridin(4-3)

Bd sung timg giot TFAA (1,1 g, 5,28mmol) vao dung dich chia N-(4-
(clometyl)pyridin-2-yl)-N'-hydroxyformimidamit (4-2) (820mg, 4,4mmol) trong THF
khan (5SmL) dugc 1am lanh dén nhiét 6 0°C trong méi trudong khi N,. Hn hop phan tng
thu dugc duge khudy & nhiét d6 phong trong 3 gi0. Sau d6, hdn hop nay duge xir Iy bang
dung dich nuéc NaHCO; dén do pH = 8, c6 va tinh ché bing phuong phép séc ky
silicagel d thu dugc hop chit mong muén (400mg). MS (m/z): 168 (M+1)".

7-(azidometyl)-[1,2,4]triazolo[1,5-a]pyridin(4-4)

Bé sung NaN; (250mg, 3,6mmol) vio dung dich chira 7-(clometyl)-
[1,2,4]triazolo[1,5-a]pyridin (4-3) (400mg, 2,4mmol) trong DMF khan (SmL) trong méi
trudng khi N,. Hdn hop phan tmg thu duoc dugc khqu & nhiét @9 80°C trong 2 gid, sau
d6é dimg phéan ng b?mg dung dich nuéc Na,S,0; Hén hop thu duge dugc chiét bﬁng
EtOAc, 1am kho trén Na,SOy, va ¢d dé thu dugc hop chit mong muén (340mg), hop chét
nay dugc st dung truc tiép trong bude tiép theo ma khong cin tinh ché thém. MS (m/z):
175 (M+1)".

[1,2,4]triazolo[ 1,5-a]pyridin-7-ylmetanamin (hop chét trung gian 4)
B sung Pd/C (30mg) vao dung dich chita 7-(azidometyl)-[1,2,4]triazolo[1,5-

a]pyfidin (4-4) (340mg, 1,9mmol) trong metanol (20mL). Hon hop phan tng thu dugc
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dugc khudy & nhiét d6 phong trong méi trudong khi H, (1 atm) trong 2 gi®. Hon hop nay
dugc loc dé loai bo Pd/C. Dich loc thu duge duge ¢b @ thu dwoc hop chit mong muén
(300mg) MS (m/z): 149(M+1)".

Hop chét trung gian 5

NC

L, — OO0 —™ L9
5-1 5.2 Hop chit trung gian 5

Imidazol[1,2-a]pyrazin-6-carbonitril (5-2)

Bb sung 2-cloaxetaldehyt (4mL, 40% trong nudc) vao dung dich chia 5-
aminopyrazin-2-carbonitril (5-1) (350mg, 2,92mmol) trong etanol (15mL). Hn hop nay
duoc khuéy & nhiét 0 110°C qua dém. Dung dich thu duoc dugc ¢6, sau d6 tinh ché
bang phuong phap sic ky silicagel dé thu dugc hop chét mong muén (280mg). MS (m/z):
145,1 (M+H)" .

Imidazo[1,2-a]pyrazin-6-ylmetanamin (hop chét trung gian 5)

B sung Raney nikel (hén dich dic trong nudc, 150mg) va amoniac 1N vao dung
dich chta imidazo[1,2-a]pyrazin-6-carbonitril (5-1) (180mg, 1,25mmol) trong metanol
(15mL). Hdn hop phan tng thu dugc dugc khudy trong méi trudng khi H, (1 atm) trong
2 gio. Hoén hop nay duogc loc, va dich loc thu duge dugc ¢d dé thu dugc hop chét mong
muén (160mg). MS (m/z): 149,1 (M+H)"

Hop chiét trung gian 6
NC
g0 — )Br\';o CL’g — " /\@l\:g
B-1 B-2 Hn‘p chét trung gian 6

2-bromopropanal (6-1)

B sung brom (13,5mL, 265mmol) vao dung dich chira propionaldehyt (20mL,
265mmol) trong 25mL dioxan & nhiét 9 0°C trong 1 gid. Hon hop phan tmg thu duge
dugc tiép tuc khudy trong 10 phit nita cho dén khi hén hop phan Ung trd nén khéng mau.
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Hdn hop nay dugc pha loang bang ete (200mL), va rira bang nuéc NaHSO,, NaHCO; va
nude mudi. Pha nude duge chibt béng ete. Pha hitu co thu gom dugc duge lam kho trén
Na,SO, va cd. Dau thu dugc duge tinh ché tiép br?mg cach cét trong diéu kién chan khong

dé thu dugc hop chit mong mubn (8,5g).
3-metylimidazo[1,2-a]pyridin-6-carbonitril (6-2)

B sung 2-bromopropanal (6-1) (6,9g, 50,5mmol) vao 'dung dich chta 6-
aminonicotinonitril (1,2g, 10,Immol) trong etanol (80mL). Hén hgp phan tmg thu duoc
duoc khuéy & nhiét d6 80 °C qua dém. Dung dich thu dugc duge ¢d, pha lodng béng nudc
(20mL) va diéu chinh d&én d6 pH>7 bing dung dich nuéc NaHCOj; bdo hoa. Chét két tia
thu dugc dugc thu nhan @& thu dugc hop chit mong mudn (430mg). MS (m/z): 158
(M+H)" .

(3-metylimidazo[1,2-a]pyridin-6-yl)metanamin (hop chét trung gian 6)

B4 sung Raney nikel (hdn dich dic trong nudc, 100mg) va amoniac 1IN vao dung
dich chira 3-metylimidazo[1,2-a]pyridin-6-carbonitril (6-2) (200mg, 1,27mmol) trong
metanol (30mL). Hon hgp phan tng thu dugc duge khudy trong méi truong khi H, trong
2 gid, sau d6 loc va c6 dé thu dugc hop chit mong muén (200mg). MS (m/z): 162
M+H)"

Hop chét trung gian 7

f)ﬁ f )\{ 3 f} — ,)fg

7-3 Hop chét trung gian 7

3-(hydroxymetyl)imidazo[ 1,2-a]pyridin-6-carbonitril (7-2)

Bd sung natri axetat (3,03g, 37mmol), sau d6 1a formaldehyt (6mL, dung dich
nudc 37%) vao dung dich chira imidazo[1,2-a]pyridin-6-carbonitril(7-1) (1,43g, 10mmol)
trong 3mL axit axetic. Hon hop phan tmg thu duoc dugc khudy & nhiét @ 100°C qua
dém. Sau khi 1am ngudi dén nhiét dd phong, hdn hop nay dugc didu chinh dén do pH>7
b%mg dung dich nuéc Na,CO;. Chét két tia thu duge dugc thu nhén dé thu duge hop chét
mong mudn (1,4g). MS (m/z): 174,0 (M+H)"
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3-(metoxymetyl)imidazo[1,2-a]pyridin-6-carbonitril (7-3)

BS sung natri hydrua (240mg, 60% trong diu) vao dung dich chira 3-
(hydroxymetyl)-imidazo[1,2-a]pyridin-6-carbonitril (7-2) (346mg, 2mmol) trong 20mL
THF & nhiét 6 0°C. Hon hgp phan tng thu duge duge khudy & nhiét do 0°C trong 1 gio,
sau d6 metyl iodua (615mg, 4,3mmol) dugc bd sung vio. Hon hop phan ung thu duogc
dugc khudy & nhiét d6 phong qua dém. Han hop nay duge xir Iy bing dung dich nudc
Na,CO;, sau d6 c6. Phin cin thu dugce duoc pha lodng bing nudc va chiét bing EtOAc.
Chét hiru co thu gom dugc duogc 1am khé trén Na,SO,va ¢d dé thu dugce hop chét mong
mudn (300mg). MS (m/z): 188,0 (M+H)"

(3-(metoxymetyl)imidazo[ 1,2-a]pyridin-6-yl)metanamin (hop chit trung gian 7)

B sung Raney nikel (hdn dich dic trong nude, 150mg) va amoniac 1N vao dung
dich chira 3-(metoxymetyl)imidazo[1,2-a]pyridin-6-carbonitril (7-3) (300mg, 1,6mmol)
trong metanol (30mL). Hon hgp phén ting thu dugc duge khudy trong méi truong khi H,
trong 2 gio. Hén hop nay dugc loc. Dich loc thu duge duge ¢ dé thu duge hop chét
mong mudn (300mg). MS (m/z): 192,0 (M+H)*

Hop chit trung gian 8
| N'\. I [ o~ | N\ Ry HO Nx =
& A F N | F N E
NH, N N N
8-1 B-2 8-3

N ; N
| N7 2Nl
Hep chét trung gian 8

2-metyl-1,5-naphthyridin (8-2)

Hdn hgp chira 6-metylpyridin-3-amin (8-1) (4,8g, 44,4mmol) va propan-1,2,3-triol
(20g, 222mmol) trong nuéc (SmL) dugc khudy & nhiét do phong trong 5 phut, sau do6
H,SO, dim dic (47g, 488mmol) dugc bd sung timg giot vao trong 20 phut & nhiét do
phong. Sau khi bd sung, hdn hop phan {mg thu dugc dugc khudy & nhiét do 150°C trong
30 phiit. Sau khi 1am ngudi dén nhiét do phbng,' hdn hgp ndy dugc rét vao nudce, didu

chinh bing NaOH 6N dén d6 pH = 13, sau d6 chiét bing etyl axetat. Pha hitu co thu gom
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dugc duoc rira bing nuée mubdi, 1am kho trén Na,SO,, b va tinh ché bang phuong phap
sic ky silicagel dé thu dugc hop chit mong mubn (2,9g). MS: 145(M+1)".

1,5-naphthyridin-2-carbaldehyt (8-3)

Hon hgp chira 2-metyl-1,5-naphthyridin (8-2) (2,9g, 20,1mmol) va SeO, (2,2g,
20,1mmol) trong 40mL dioxan dugc hdi hru trong 3 gidr. Sau khi 1am ngudi dén nhiét do
phong, hdn hgp phan tng thu dugce dugc cb. Phin cin thu dugc duge xir Iy bing nude
mudi va chiét bing DCM/i-PrOH=4/1. Lép hitu co dugc rira bing nuée mubdi, lam kho
trén Na,SO,, cd va tinh ché bing phuong phép sic ky silicagel @& thu dugce hop chét
mong mudn (1,81g).

(1,5-naphtyridin-2-yl)metanol (8-4)

Bd sung NaBH; (84mg, 2,21mmol) vao dung dich chta 1,5-naphthyridin-2-
carbaldehyt (8-3) (1,0g, 6,32mmol) trong MeOH (15mL) va THF (15mL). Hén hop phan
ung thu dugc dugc khqu & nhiét d6 0°C trong 0,5 gio. Hoén hop nay dugc cd va tinh ché
bang phuong phép sic ky silicagel dé thu dugc hop chit mong muén (790mg).

(1,5-naphtyridin-2-yl)metanamin (hgp chét trung gian 8)

Hop chit trung gian 8 duoc tdng hop tir (1,5-naphtyridin-2-yl)metanol (8-4) theo
quy trinh trong tw nhu quy trinh tdng hop hop chét trung gian D tir hop chit trung gian
D-3. MS (m/z): 160 (M+1)+.

Hop chit trung gian 9

!
TBSO’\CF{' —= HO = —-—Na/\C(% —=  HNT YT
s N-y W =-N-N S
Y-5 9-1 Hop chit trung gian 9

Metyl 5-(hydroxymetyl)pyrazolo[1,5-a]pyridin-3-carboxylat (9-1)

B6 sung TBAF (3,5g, 13,7mmol) vio dung dich chta metyl S5-((tert-
butyldimetylsilyloxy)metyl)pyrazolo[1,5-a]pyridin-3-carboxylat (Y-5) (2,9g, 9,1mmol)
trong THF khan (20mL). Hon hgp phan tmg thu dugc dugc khudy & nhiét d6 phong trong
10 phut, sau d6 xir ly bing etyl axetat (50mL). H3n hop thu dugc duge rira bang nudc

mudi, 1am kho trén Na,SO, va c6 dé thu duoc hop chit mong muén (1,9g).
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Metyl 5-(aminometyl)pyrazolo[1,5-a]pyridin-3-carboxylat (hgp chit trung gian 9)

Hop chit trung gian 9 dugc téng hop tir metyl 5-(hydroxymetyl)pyrazolo[1,5-
a]pyridin-3-carboxylat (9-1) theo quy trinh tuong tu nhu quy trinh téng hop hop chit
trung gian D tir hop chét trung gian D-3. MS (m/z): 148 (M+1)*.

Hop chit trung gian 10

0 H
§( N O [l:l.] QO H 0
N 0 N ST TR
ST — WAy — nJDH
3 s  OH S N-O Vg

F-5 10-1

H
N OH H
N | R R N A Ny
Y g N |
S

?f’ ‘2T

Hop chit trung gian 10

Axit 1H-thieno[3,2-c]pyrazol-5-carboxylic (10-1)

B4 sung dung dich chtra LIOH.H,0 (3,1 g, 74,8mmol) trong nudc (SmL) vao dung
dich chira metyl 1H-thieno[3,2-c]pyrazol-5-carboxylat (F-5) (4,2g, 18,7mmol) trong
MeOH (50mL). Hon hgp phan ting thu dugc dugc khudy & nhiét do phong qua dém. Tiép
theo dung dich HCI IN dugc bd sung vao dé& diéu chinh d pH dén pH khoéng 5, chét két
tia thu duge duge thu nhan va 1am khé dé thu duoc hop chét mong mudn.

1-(1H-thieno[3,2-c]pyrazol-5-yl)etanamin (hop chét trung gian 10)

Hop chit trung gian 10 dugc téng hop tir 1H—thieno[3,2-c]pyrazol-5-axit
carboxylic (10-1) theo cic quy trinh twong trr dé tdng hop hop chét trung gian T” tir hop
chét trung gian T-1. MS (m/z): 168 (M+1)".

Hop chét trung gian 11

M\[’,ﬁ — \*CB vl\@’% —r\)\g/@ — J%’:/@

N

Hep chit trung gian 11

1-(imidazo[ 1,2-a]pyridin-6-yl)propan-1-amin
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Hop chiét trung gian 11 dugc téng hop tir Z-3 theo céc quy trinh tuong ti dé téng
hop hop chét trung gian Z tir hop chit trung gian Z-3.

Vi du 1. Quy trinh téng hop cac hop chét 1-332

Céc hop chit theo sang ché c6 thé dugc tdng hop theo cic vi du sau. Ngudi co
hiéu biét trung binh trong linh vuc nay s& hiéu ring pham vi sang ché khéng chi giéi han
& cac vi du ndy. Vi du, c6 thé thay dbi cac dung mdi, cac didu kién, lrong yéu cdu, hoic
sir dung cc chét phan tmg tuong duong va hop chit trung gian véi nhém bao vé thich
hop.

Hop chit 1, 1-((1H-pyrolo[2,3-b]pyridin-3-yl)metyl)-6-(1-metyl-1H-pyrazol-4-
yl)-1H-[1,2,3]-triazolo[4,5-b]pyrazin

H,N H
s OO SN
Br
\[\]:r NN Br NH Br
- >TI — TI
N” NH, P

1-a
;LLB{N \ f%

Nz-((1H-pyrolo[2,3-b]pyfidin-3 -yl)metyl)-6-bromopyrazin-2,3-diamin

Hoén hop chira (1H-pyrolo[2,3-b]pyridin-3-yl)metanamin (hop chét trung gian A)
(442mg, 3,0mmol), 3,5-dibromopyrazin-2-amin * (758mg, 3,0mmol) va N-etyl-N-
isopropylpropan-2-amin (1160mg, 9,0mmol) trong EtOH (70mL) dugc khuay & nhiét do
150°C qua dém. Sau khi lam ngu@i dén nhiét d phong, hdn hop nay duoc ¢ va tinh ché
bang phuong phép sic ky dé thu duoc hop chit mong mudn (70mg) MS (m/z): 319
M+1)".

1-((1H-pyrolo[2,3-b]pyridin-3-yl)metyl)-6-bromo-1H-[1,2,3] triazolo[4,5-
b]pyrazin

B6 sung NaNO, (31mg, 0,45mmol) vao hdn hop di dugc 1am lanh bang nudc da
chta N2-((1H-pyrolo[2,3-b]pyridin-3-yl)metyl)-6-bromopyrazin—2,3-diamin (48mg,
0,15mmol) trong HOAc¢/H,O (1,5mL/1,5mL) trong nuée (0,2mL). Hdn hop phan tmg thu
dugc dugc khudy trong 1,5 gid trong bé nudc d4, sau do dung dich nuéc H,SO, (49%,
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0,1mL) dugc bd sung vio. Hon hop thu duge duge dé 4m dén nhiét @6 phong va khudy
qua dém, sau d6 diéu chinh dén d6 pH > 8 bang dung dich dung dich nuéc NaOH 3N, va
chiét b%mg EtOAc. Chét hiru co thu gom duoc dugc 1am khd trén Na,SO,, loc va co dé
thu duge hgp chit mong mudn (46mg) MS (m/z): 332 (M+1)*.

1-((1H-pyrolo[2,3-b]pyridin—3-yl)metyl)-6-(1-metyl-1H-pyrazol-4-y1)-1H—[1,2,3]-
triazolo[4,5-b]pyrazin

Hon hop chira 1-((1H-pyrolo[2,3-b]pyridin-3-yl)metyl)-6-bromo-1H-[1,2,3]
triazolo-[4,5-blpyrazin  (46mg, 0,14mmol), 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol (77mg, 0,35mmol), PdCly(dppf) (12mg, 0,014mmol) va
Cs,CO3 (137mg, 0,42mmol) trong dioxan/H,O (10:1, 8mL) dugce khqu & nhiét do 80°C
qua dém. Sau khi 1am ngudi dén nhiét d6 phong, hdn hop nay duge cd va tinh ché bing
phuong phap sic ky dé thu dugc hop chit mong mubn (18mg) MS (m/z): 332 (M+H).

Céc hop chét 2-59, 265-269, 272, 274-277,279-290, 293-296, 298-299, 301-305,
308-310,316-317, 326, 328-329, va 331

Cac hop chét 2-59, 265-269, 272, 274-277,279-290, 293-296, 298-299, 301-305,
308-310,316-317, 326, 328-329, va 331 dugc tdng hop theo quy trinh tdng hop hop chét
1 bing cach sir dung hop chét trung gian va axit hodc este cia axit boronic twong ng

trong cac didu kién thich hop da biét dén trong linh vuc nay.

Bang 1

Hop chat Cong thirc ciu tao __Dirliéu LC/MS
7\

2 _ J\[ I //(ﬁ 349 (M+1)"
N~

3 l[ I 4 \ / 332 (M+1)
4 O\[ m 358 (M+1)"
| P

5 &[ I 379 (M+1)"
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6 A 351 (M+1)*
lN/:EN//N
N 5 \\N
[e] VAR N\ Y
7 N\ NN, 379 (M+1)*
|N/IN,,~
/ﬁ
\\ N/N
N i
8 N L o (U 346 (M+1)*
lNJ:ﬁN
HO :N\ / \ Y,
9 ANy 362 (M+1)"
P
N
HO N\ m
10 N v 362 (M+1)"
[
\
N
N ) .
11 SN N s 349 (M+1)
[ L~
N” N
Ho
N '
12 Ay ~ 379 (VEHY'
I SN A
N;CN"N S
HO
{
13 a (s 367,4 (M)*
\ N\ N
| LN
N N
\ s—
N N
14 N AN o 348 (M)’
PN
N N
'~ N .
15 N )\/pr( 377 (M+1)
NN N
lNJ:ﬁN
HO
N 4 H
16 NI v PN 362 (M+1)"
[N S
N” N
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17 407 (M+1)*
H
Q
1 0 418 (1)
(L
\
NN | S
19 A NN N/> 363 (M+1)"
o
N N
HO\\\
N s
20 N DLy ?—@) 393 (M+1)*
| TN N
NJ:N '
. N
21 J\[ 393 (M+1)*
I N
22 419 (M+1)*
I N
]
23 i ay
N’\\ N N S N 393 (M+1)+
| 1.
N/’l\:N'N
N— N
{ \
24 4N ,(N/ Ne N & 432 (M+1)*
H o | N
N
‘“\ S— "\
; N
25 NJ\[N\IN H 352 (M+1)"
N
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N | NN N 366 (M+1)"
| LN
N N
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N LN
27 NN ; 363 (M+1)"
N | )
| I,,N
N N
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28 s 349 (M+1)*
NQ\[N\IN\ (M+1)
N
=
» >—-N/N: N N N 377(M+1)+
| :I,‘,N
N N
30 ;L[ 379 (M+1)"
\ ZNN
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| I‘,N
N N
?
Z \N/\
32 S ( 396,7 (M+1)"
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/\\
33 J\[ I 332 (M+1)*
34 360 (M+1)"
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N
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331 NJ\[N = 346 (M+1)*
L LN -
N/IN'

*Ho‘p chét 272 duge téng hop tir hop chit 33 theo quy trinh sau:

OH

N
N, | Ny = HCHOAcONa N,
N ‘
| I N AcOH
NN I N

33 272

B& sung natri axetat (60mg, 0,73mmol) va dung dich nuéc formaldehyt (37%,
- 0,2mL, 2,8mmol) vao dung dich chtra hop chit 33 (66mg, 0,2mmol) trong axit axetic
(0,1mL). Hén hgp phén tmg thu duoc dugc khudy & nhiét do 100°C qua dém. Sau khi
1am ngudi dén nhiét &9 phong, hdn hop phan ting thu dugce dugc pha lodng bing nuéc va
bazo héa bing dung dich nu6c natri cacbonat bdo hoa. Chét két tia thu duge duogc loc.
Dich loc thu dugc dugce tinh ché bing phuong phap sic ky dé thu dugc hop chét 272
(30mg).

Hop chét 60

'f;ijN = =
\ 7 »Q fé \ N
\(Ni \_< N C \/E Pd/C CI NaNO,/HOAC [N

—— N
7 \l/\I U//N

N

S ==
| N

3-nitro-6-clo-N-(thiazolo[4,5 -c]pyridin-2-ylmetyl)pyridin-2-amin

St &

Bb sung 1an lugt Na,CO; (116mg, 1,1mmol) va hop chét trung gian R (100mg,
0,61lmmol) vao dung dich chira 3-nitro-2,6-diclopyridin (106mg, 0,55mmol) trong
isopropanol (3mL). Hén hop phan tng thu dugc dugc khudy & nhiét d6 phong qua dém,
sau d6 c6. Phan cén thu dugc dugc chidt b?mg EtOAc. L6p hitu co duge phén tach, co, va
tinh ché bang phuong phép sic ky silicagel dé thu duogc hop chét mong mudn. MS (m/2):;
322 (M)".
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6-clo-N>~(thiazolo[4,5 -c]pyridin-2-ylmetyl)pyridin-2,3-diamin

Bé sung Pd/C 10% (20mg) vao dung dich chtra 3-nitro-6-clo-N-(thiazolo[4,5-
c]pyridin-2-ylmetyl)pyridin-2-amin (100mg, 0,31mmol) trong MeOH (2mL) va THF
(10mL). Hon hop nay dugc khudy & nhiét do phong trong méi truong khi H, & 4p suit
bang 1 atm trong 1 gid, sau d6 loc. Dich loc thu dugc dugce cd va tinh ché bang phuong
phap sic ky silicagel d& thu dugc hop chit mong mudn. MS (m/z): 292 M+1)".

5-clo-3-(thiazolo[4,5-c]pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-b]pyridin

Dung dich chira NaNO, (42,5mg, 0,62mmol) trong H,O (0,5mL) dugc bd sung
tung giot vao dung dich chira 6-clo-N2-(thiazolo[4,5-c]pyridin—2-ylmetyl)pyridin-2,3-
diamin (90mg, 0,3 1mmol) trong AcOH (1mL) va H,O (1mL) & nhiét d§ 0°C. Dung dich
phan tmg thu duge dugce khudy & nhiét do 0°C trong 1 gid, sau d6 bazo hoéa bing dung
dich dung dich nuéc NaOH 30% dén d6 pH khoang 9. Chét két tia thu dugc dugc thu
nhén bang cach loc dé thu dugc hop chét mong mudn. MS (m/z): 303 (M+1)".

5-(1-(2-(tetrahydro-2H-pyran-2-yloxy)etyl)-1H-pyrazol-4-yl)-3-(thiazolo[4,5-
c]pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-b]pyridin

B6 sung Pd(dppf)Cl, (32,7mg, 0,04mmol) va Cs,CO; (98mg, 0,3mmol) vao dung
dich chira hop chit trung gian X (75mg, 0,23mmol), 5-clo-3-(thiazolo[4,5-c]pyridin-2-
ylmetyl)-3H-[1,2,3]triazolo[4,5-b]pyridin (64mg, 0,21mmol) trong dioxan (1,5mL) va
H,0 (0,15mL) trong mdi trudng khi N,. Hon hop thu dugce dugce khuéy. & nhi€t d6 120°C
qua dém trong mdi trudng khi N,, sau d6 cd. Phin cén thu duoc duge tinh ché b%mg
phuong phap sic ky dé thu dugc hop chit mong muén. MS (m/z): 463 M+1)",

2-(4-(3-(thiazolo[4,5-c]pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-b]pyridin-5-y])-
1H-pyrazol-1-yl)etanol

5-(1-(2-(tetrahydro-2H-pyran-2-yloxy)etyl)-1H-pyrazol-4-yl)-3-(thiazolo[4,5-
c]pyridin-2-ylmetyl)-3H-[1,2,3]triazolo[4,5-b]pyridin (20mg, 0,04mmol) dugc hoa tan
trong MeOH/HCI (2mL). H6n hop phan tmg thu duge duge khudy & nhiét 4o phong
trong 1 gid, sau do co. Phén‘ can thu duge duge tinh ché bing phuong phap sic ky dé thu

dugc hop chit mong muén. MS (mv/z): 379 (M+1)".

Céc hop chat 61-76, 79, 81-151, 273, 291, 292, 297, va 332
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Céc hop chét 61-76, 79, 81--151, 273, 291, 292, 297, va 332 duoc tdng hop theo

quy trinh téng hop hop chit 60 bing cach sir dung céc hop chét trung gian va axit boronic
hodc este cua axit boronic tuong (g trong cac diéu kién thich hop da biét dén trong linh

vuc nay.
Béang 2
Hop chit Cong thirc ciu tao Dit liéu LC/MS
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"Hop chit 94 dugc tdng hop tir hop chét trung gian 94-a dugc téng hop theo quy
trinh téng hop hop chit 60 bing cach sir dung hop chét trung gian va axit boronic hodc
este clia axit boronic twong tng trong cac diéu kién thich hop da biét dén trong linh vuc

nay, theo quy trinh sau.

QH@U
QHCUM

94-a 94

=z
5
=

Dung dich chtra hop chit 94-a (30mg, 0,06mmol) trong TFA (2mL) va DCM
(2mL) dugc khuéy & nhiét d6 phong qua dém, sau d6 cd. Phin cin thu dugce dugc hoa tan
trong dung dich nuéc natri bicacbonat va chiét bing EtOAc. L6p hitu co duge ¢6 va tinh

ché trén silicagel d& thu dugc hop chit 94.

*Hop chét 98 dugc tdng hop tir hop chét 61 theo quy trinh sau:

L&
NJ\LI

H

-88-



21375

Dung dich chita hop chit 61 trong DCM duoc xir Iy bang Et;N va axetyl clorua &
nhiét 6 phong trong 3 gid. Sau d6, hdn hop nay dugc xir 1y bing nudc va chiét bing
DCM (15mL x 2). Dich chiét hitu co thu gom duge duge 1am khé, c6 va phan cin dugc
tinh ché trén silic oxit dé thu dwoc hop chét 98.

3H(,)p chét 101 duoc téng hop tir hop chét 94 theo quy trinh sau:

Bb sung EtN (12,2 uL, 0,088mmol), sau d6 1a CH;I (2,4ulL, 0,048mmol) vao
dung dich chita hgp chit 94 (18mg, 0,044mmol) trong DCM khan (2mL) & nhiét 46 0°C.
Hoén hop phan ng thu duge duge 1am 4m dén nhiét do phong, va khudy trong hon 1 gid.
Dung dich nuéc natri bicacbonat bio hoa dugc bd sung vao hdn hop phéan tng. Lép hitu
co dugc phan tach, va pha nuée dugce chiét b%mg EtOAc. Dich chiét thu gom dugc dugce
1am kho trén Na,SO, va cd. Phan cén thu duge duge tinh ché trén silic oxit dé thu dugc

hop chét 101.

4Hc,)p chét 104 duogc tdng hop theo quy trinh tdng hop cac hop chét trung gian tir
W-1 dén W bang cach sir dung hop chét trung gian 104-a duge tbng hop theo quy trinh

0
H Ny HO N
/S — VAR
= NaBH, F
| s N‘N . - l NN
Z~N _ N.N

104-a 104

tbng hop hop chét 60.

*Hop chét 105 duoc tdng hop tir hop chét trung gian 104-a theo quy trinh sau:

0 \
H N N N
s N / s A
4 = 4
= NaBH,CN F
| s N‘N 3 - I s
. N
AN NHMe2 Ay
104-a

105

Hon hop chira hop chit trung gian 104-a (37mg, 0,lmmol) va lugng du
dimetylamin trong metanol (SmL) dugc khudy & nhiét do phong trong 1 gio. Natri xyano
bohydrua (12mg) dugc bd sung vao. Hbn hop thu duge duge khudy & nhiét do phong
trong 16 gio, sau d6 cb. Phin cin thu dugc duge xi ly bang dung dich nudc natri
bicacbonat bdo hoa va DCM. Lép hitu co dugc phan tach, co. Phén cén thu duoc duoc

tinh ché trén silic oxit d& thu duoc hop chét 105 (8mg).

-89-



21375
Hop chét 60, hop chét 108 dugc téng hop trong cac didu kién tuong ti bing cach
st dung hop chét trung gian 108-a dugc tbng hop theo quy trinh téng hop céc hop chét
trung gian tir U-3 d¢én U

=

/ \

N N \
'Y ¢ I .
BNy N N" B ¢ N
HO > ™ r N >N
l N | N
4 N = N‘

108

Z,

108-a
Hop chét 109 dugc téng hop tuong tu nhu hop chét 108
"Hop chét 116 dugc tbng hop theo quy trinh tdng hop hop chét 94.
*P(t-Bu);HBF, va Pdy(dba); duoc sir dung thay cho Pd(dppf)Cl, trong quy trinh
téng hop hop chét 138.
9Hc,)p chit 148 duoc tdng hop theo quy trinh sau bang céach st dung cac diéu kién
tuong tu nhu quy trinh tdng hop hop chét 60.

] //4@ -~ }

% Nf:]\(;[ f(ﬁ
148

Hop chit 149 duoc tdng hop theo quy trinh tdng hop hop chit 148 bing céach st
dung céc hop chit trung gian tuong g va chét phan tng trong cac diéu kién thich hop
da biét dén trong linh vuc nay.

Hop chat  152: N-(1-metyl-1H-pyrazol-3-yl)-1-(quinolin-6-ylmetyl)- 1H-
[1,2,3]triazolo-[4,5-b] pyrazin-6-amin

Tave

N’N
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Bb sung Cs,CO3 (72mg, 0,22mmol) va H,0 (0,5mL) vao hén dich chira 6-((6-
bromo-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-yl)metyl)quinolin (68mg, 0,2mmol) (dugc
tdng hop tir quinolin-6-ylmetanamin theo quy trinh tdng hop hop chét 1) va 1-metyl-1H-
pyrazol-3-amin (20mg, 0,22mmol) trong‘dioxan (5mL). Hon hop nay dugc loai khi va
suc ba 14n béng N3, sau d6 Pd,(dba); (0,02mmol, 18mg) va xantphos (0,04mmol, 23mg)
duogc bd sung vao. Hon hop thu duge duge khudy & nhiét d6 120°C trong moi truong khi
N, & 4p suét bing latm qua dém, sau d6 co. Phin cén thu dugc duge tinh ché bing

phuong phép séc ky dé thu dugc hgp chit mong mudn (10mg). MS (m/z): 358 (M+1)".

21375

Céc hop chét 80, va 153-240

Cac hop chét 80, va 153-240 dugc tdng hop theo quy trinh téng hop hop chit 152

bang cach sir dung cic hop chét trung gian va amin tuong tng trong cac diéu kién thich

hop d4 biét dén trong linh vy nay.

Béang 3
Hop chit Cong thirc ciu tao Dit liéu LC/MS
-
80 NN Q N 328 (M+1)*
= N.,N
| N Cl //
N~ N N
153 fon A 389 (M+1)
N
T
//
10 | N "
154 AN 383 (M+1)
O
N\
H +
155 N NN = 369 (M+1)
® \[N/Iﬁ,
N\
156 O Ng N, = 385 (M+1)"
.N
(J UL
[ )
N~ N .
157 ] 369 (M+1)
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1OH()rp chét 154 dugc téng hop theo cac didu kién trong tu dugc mo ta trong quy
trinh tdng hop hop chit 152, bang cach str dung hop chét trung gian 154-a dugc téng hop
theo quy trinh tdng hop hop chit 244 trong cac diéu kién thich hop da biét trong linh vuc

nay.
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\//Z 47 \E\lj/sr l
Z
/N N\ N\ N\ N N\ N
MN/,N Pd,(dba),/Xanthphos/Cs,CO, I =~ MN'-N

154-a 154

=

Z=

Hop chét 177 va hop chét 239 dugc tdng hop theo quy trinh téng hop hop chit
154 bang cach sir dung cc hop chét trung gian va chét phan ung tuong Ung trong céac
diéu kién thich hop d biét trong linh vuc nay.

Hop chit 244: 6-((6-(pyridin-4-ylthio)-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-
yl)metyl)-quinolin

Z

s
\lNN

N N\
N
Hén hgp chia 6-((5-clo-3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)metyl)quinolin
(60mg, 0,2mmol) (dugc téng hop theo hgp chét 60), Cs,CO; (195mg, 0,6mmol) va
4,5,6,7-tetrahydrothieno[3,2-c]pyridin hydroclorua  (52mg, 0,3mmol) trong DMF
(1,5mL) dugc khqu & nhiét do 120°C qua dém, sau dé co. Phéan cén thu dugc dugc tinh
ché bang phuong phép sic ky dé thu dugc hop chét mong mudn MS (m/z): 399 (M+1)".

Céc hop chit 245-260

Céc hop chét 245-260 duge tong hop theo quy trinh tong hop hop chét 244 bing
cach st dung cic hop chét trung gian twrong tmg trong cac didu kién trong tu da biét

trong linh vyc nay.

Bang 4
Hop chiat Cong thirc ciu tao Di liu LC/MS
OH
.'4\/\/‘\!\

245 N N@ 375 (VEH)
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246 G NN _ 347 (M)

I N

Z N

-100-



O

IE
ZT
/Z
{ =

247 . 389 (M+1)"
l/ ﬁN
N —
( ’
_ N
248 Lo 372 M+1)*
( N \N
O
O —
® /
N
249 SN 362 (M+1)"
AN
P
)
N
250 O/ \[ I 356 (M+1)+
- /.
N
252 372 M+1)*
O
)
N
253 N 361 (NI+1)+
NN
O
o
254 \(j, \[ I 389 (M)"
N
P =
N~ /
255 \[ I N 370 (M+1)*
256 U . I 370 (M+1)"
)
N
257 356 (M+1)"

-101-




21375

)
258 " 356 (M+1)"
SR
W
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O
N
260 OK/ //UN 337 M+1)"
NNy N,
T

Hop chit 261: N-(5-(1-metyl-1H-pyrazol-4-yl)-3-(quinolin-6-ylmetyl)-3H-
[1,2,3]triazolo[4,5-b]pyridin-7-yl)axetamit

N
=
Cl N C H,SO, JK N\ N =
I . s o
= NO. Z
HNO, 2 —— NO,
0, . HN. Ac

Ny NG \ N
H N k N

Pd/C O Ns N\/@) CH;CO,H cl | Nae-N, = N}agi NQ ! NN —

rore Y Rl & o TR S

NH, NaNO, Pd(dppfCl, 7 N

HN<, ac-NH Oj,NH

N-(2,6-diclopyridin-4-yl)nitramit

Bd sung tir tir 2,6-diclopyridin-4-amin (3,0g, 18mmol) vao axit sulfuric ddm dic
(20mL). Hdn hgp niy dugc 1am lanh trong bé nudc d4, va axit nitric béc khéi (2,6mL)
dugc bd sung timg giot vao bing pipet. H6n hop nay dugc 1am 4m dén nhiét do phong va
khudy trong 1 gid, sau d6 rot vao nude da duge nghién @ thu dugc chét két tia mau
tra“'mg. Chét két tia mau tra"lng dugc thu nhin b%lng cach loc, rira b%mg nudce lanh, va lam
kho dé thu dugc hop chit mong mudn (3,7g), dugce sir dung tryc tiép trong budc tiép theo
ma khong cn tinh ché thém.

2,6-diclo-3-nitropyridin-4-amin

_ B6 sung N-(2,6-diclopyridin-4-yl)nitramit (3,7g, 18mmol) vao axit sulfuric ddm
ddc (SmL), va hdn hop phan tng thu duge duoc gia nhiét & nhiét do 60°C trong 30 phut.
Sau khi 1am nguoi dén nhiét d6 phong, hdn hop phén tmg thu dugc dugce rét vao nude da
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dugc nghién, va amoni hydroxit ddm dic duge bd sung vao cho dén khi d6 pH = 7. Chét
két tiia thu dugc dugc thu nhan bing cach loc, rira bng nuéc da lanh, va 1am khd dé thu
dugc hop chit mong mubn (2,5g). MS (m/z): 208 (M+1)*.

N-(2,6-diclo-3-nitropyridin-4-yl)axetamit

B sung 2,6-diclo-3-nitropyridin-4-amin (208mg, 1mmol) vao anhydrit axetic
(2mL), va hén hgp phan ting thu duge duge hdi Iuu qua dém. Sau khi lam ngudi dén
nhiét d§ phong, hén hgp phan tmg thu dugc duge bazo héa bang nuéc Na,CO; cho dén
khi @6 pH = 8. Sau d6, hdn hop thu dugc duoc chiét b?mg CH,Cl,. Lép hitu co dugce phan
tach, 1am kho trén Na,SO,, va cb dé thu dugc hop chét mong mubn (240mg), hop chét
nay dugc sir dung truc tiép trong budc tiép theo ma khong cén tinh ché thém. MS (m/z):
250 M+1)".

N-(6-clo-3-nitro-2-(quinolin-6-ylmetylamino) pyridin-4-yl)axetamit

B6 sung Et;N (0,5mL) vao hdn hop chtra N-(2,6-diclo-3-nitropyridin-4-
yDaxetamit (240mg, 0,96mmol) va quinolin-6-ylmetanamin (150mg, 0,96mmol) trong
CH;CN (10mL). Hdn hgp phan tng thu dugce dugce khudy & nhiét do 80°C trong 1 gid.
Sau khi 1am ngudi dén nhiét d6 phong, hdn hogp nay dugc tinh ché bing phuong phép séc
ky silicagel va rira giai bing DCM/MeOH = 50/1 d& thu duoc hop chit mong muébn
(220mg). MS (m/z): 372 (M+1)".

N-(3-amino-6-clo-2-(quinolin-6-ylmetylamino)pyridin-4-yl)axetamit

B& sung lugng chét xuc tic Pd/C 10% vao dung dich chira N-(6-clo-3-nitro-2-
(quinolin-6-ylmetylamino)pyridin-4-yl)axetamit (220mg, 0,593mmol) trong metanol
(5mL) va CH,Cly(5mL). H3n hop phan ting thu duge duge khudy & nhiét 46 phong trong
mdi truong khi H, & 4p suét bang latm trong 1 gid, sau d6 loc. Dich loc thu duge duge cb
dé thu dwoc hop chit mong mubn, hop chit nay dugc sir dung truc tiép trong bude tiép

theo ma khéng can tinh ché thém. MS (m/z): 342 (M+1)".
N-(5-clo-3-(quinolin-6-ylmety1)-3H-[1,2,3]triazolo[4,5-b]pyridin-7-yl)axetamit

B6 sung N-(3-amino-6-clo-2-(quinolin-6-ylmetylamino)pyridin-4-yl)axetamit vao
dung dich chira axit axetic (2mL) va nu6c (2mL) & nhiét dd 0°C, sau d6 bd sung NaNO,
(180mg, 2,6mmol) trong H,O (0,2mL). Hon hgp phan tng thu dwgc duge khudy & nhiét
do 0°C trong 1 gid, sau d6 dugc bazo hoa bing dung dich NaOH 30% dén do pH=17.
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- Chét két tia thu dugc duge thu nhén bing cach loc d& thu duoc hop chit mong muébn
(80mg), hop chét nay duoc sir dung trirc tiép trong budc tiép theo ma khéng can tinh ché
thém. MS (m/z): 353 (M+1)+.

N-(5-(1-metyl-1H-pyrazol-4-yl)-3-(quinolin-6-ylmetyl)-3H-[1,2,3]triazolo[4,5-
b]pyridin-7-yl)axetamit

B6 sung Pd(dppf)Cl, (20mg, 0,02mmol) vao hdn hop chira N-(5-clo-3-(quinolin-6-
ylmetyl)-3H-[1,2,3]triazolo[4,5-b]pyridin-7-yl)axetamit (80mg, 0,227mmol), 1-metyl-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (50mg, 0,24mmol) va Na,CO;
(48mg, 0,25mmol) trong dioxan (10mL) va H,O (ImL) trong mdi trudng khi N,. Hon
hop phén tmg thu dugc dugc khudy & nhiét 6 100°C trong moi truong khi N, qua dém.
Sau khi 1am ngu6i dén nhiét d6 phong, hdn hop phan tng thu dugc duge cb va tinh ché
bang phuong phap séc ky dé thu dugc hop chit mong mudn (7mg). MS: 400 (M+1)".

Hop chit 262: 5 -(1-metyl-1H-pyrazol-4-yl)-3-(quinolin-6-ylmetyl)-3H-
[1,2,3]triazolo-[4,5-b]pyridin-7-ol |

N \
N
Ch Ny Hsz Ch N 'r:l' Z ”:>_ i N
l_ TN T
NO, Z
NH, NO, Pd(dppf)Cl

. \J\g/\[m Pd/CN\ \/@)NaNoz NN\ N

6-clo-3-nitro-N2-(quinolin-6-ylmetyl)pyridin-2,4-diamin

B sung Et;N (0,5mL) vao hén hop chira 2,6-diclo-3-nitropyridin-4-amin (624mg,
3mmol) va quinolin-6-ylmetanamin (316mg, 2mmol) trong CH;CN (10mL). Hén hop
phén tmg thu dugc duoc khudy & nhiét do 80°C trong 1 gidr. Sau khi 1am ngudi dén nhiét
d6 phong, hdn hop nay duge ¢ dé thu duge hop chit mong mubn (658mg). MS (m/z):
330 (M+1)".

6-(1-metyl-1H-pyrazol-4-yl)-3-nitro-N2-(quinolin-6-ylmetyl) pyridin-2,4-diamin

B& sung Pd(dppf)Cl, (160mg, 0,2mmol) vao hdn hgp chira 6-clo-3-nitro-N2-
(quinolin-6-ylinetyl)pyridin-2,4-diamin (658mg, 2mmol), 1-metyl-4-(4,4,5,5-tetrametyl-
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1,3,2-dioxaborolan-2-yl)-1H-pyrazol (500mg, 2,4mmol) va Na,CO; (424mg, 4mmol)
trong dioxan (20mL) va H,O (2mL) trong méi trudng khi N,. Hon hop phan tng thu
duoc dugc khudy & nhiét d6 100°C trong moi truong khi N, qua dém. Sau khi 1am ngudi
dén nhiét d6 phong, hdn hop nay duoc cb va tinh ché bang phwong phap séc ky dé thu
dugc hop chit mong muén (300mg). MS (m/z): 376 (M+1)".

6-(1-metyl-1H-pyrazol-4-yl)-3 -riitro-2-(quinolin—6-ylmetylamino)pyridin-4-ol

B sung HNO, (96mg, 1,4mmol) trong H,O (0,5mL) vao hdn hop chira 6-(1-
metyl-1H-pyrazol-4-yl)-3 -nitro-NZ-(quinolin-6-ylmetyl)pyridin-2,4-diamin (260mg,
0,69mmol) trong HBF4 (5SmL) & nhiét 6 0°C. Hdn hop phan tmg thu dugc duoc khudy &
nhiét @6 0°C qua dém, sau d6 bazo héa biang dung dich nuéc NaHCO; dén d6 pH = 6-7.
Hdn hop thu duge dugc lgc. Dich loc thu duge duge cb va tinh ché bang phwong phap
sdc ky silicagel dé thu dugc hop chit mong muén (200mg). MS (m/z): 377 (M+1)".

3-amino-6-(1-metyl-1H-pyrazol-4-yl)-2-(quinolin-6-ylmetylamino) pyridin-4-ol

B6 sung Pd/C 10% (20mg, 0,1 dwong hrgng) vao dung dich chtra 6-(1-metyl-1H-
pyrazol-4-yl)-3-nitro-N2-(quinolin-6-ylmetyl)pyridin-2,4-diamin  (200mg, 0,53mmol)
trong metanol (10mL). Hon hop phan tng thu duoc duge khudy & nhiét do phong trong
moi truong khi H, & 4p sudt bing latm trong 2 gid, sau d6 loc. Dich loc thu duge duge co
dé thu dugc hop chit mong mudn (170mg), hop chét ndy dwoc st dung truc tiép trong
bude tiép theo ma khong cin tinh ché thém. MS (m/z): 347 (M+1)".

5-(1-metyl-1H-pyrazol-4-yl)-3 -(ciuinolin-6-y1metyl)-3H—[ 1,2,3]triazolo[4,5-
b]pyridin-7-ol

Bd sung 3-amino-6-(1-metyl-1H-pyrazol-4-yl)-2-(quinolin-6-
ylmetylamino)pyridin-4-ol (170mg, 0,49mmol) vao dung dich chira axit axetic (3mL) va
H,0 (3mL) & nhiét d6 0°C, sau d6 bb sung NaNO, (69mg, 10mmol) trong H,O (0,3mL).
Hdn hop phin tmg thu dugc duoc khudy & nhiét do 0°C trong 1 gid, sau d6 bazo hda
bang dung dich dung dich nuéc NaOH 30% dén d6 pH = 6-7 va tinh ché bing phuong
phép sic ky dé thu duge hop chit mong muén (120mg). MS (m/z): 358 (M+1)+.

Hop chit 263: 6-((7-clo-5-(1-metyl-1H-pyrazol-4-y1)-3H-[1,2,3]triazolo[4,5-
b]pyridin-3-yl)metyl)quinolin
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Hoa tan 5-(1-metyl-1H-pyrazol-4-yl)-3-(quinolin-6-ylmetyl)-3H-

[1,2,3]triazolo[4,5-b]pyridin-7-o0l (120mg, 0,336mmol) trong POCl; (2ml). Hdn hgp phan
g thu dugc dugc khudy & nhiét do 110 °C trong 1 gid. Sau dugc 1am lanh dén nhiét do
0°C, hdn hop ndy dugc bazo héa bing dung dich nuéc NaHCO; dén d6 pH = 7, va chiét
bang EtOAc. Lép hitu co dugc phan tach, 1am kho trén khan Na,SO,, ¢, va tinh ché
bang phuong phap sic ky dé thu dugc hop chit mong muén (25mg). MS: 376 (M+1)".

Hop chit 264 5-(1-metyl-1H-pyrazol-4-yl)-3-(quinolin-6-ylmetyl)-3H-
[1,2,3]triazolo- [4,5-b]pyridin-7-amin

H,N S Ny N O
Ch_N_Cl Boc20 CI\EN;[Cl m NGAN nv@ N}B'oi

| B E—— S ——

7 NO, NO, P

NO,

Boc

1,NaNO2
N Z

tert-butyl 2,6-diclo—.3 -nitropyridin—4-ylcarbamat

NH, HN*Boc HN.

B sung DMAP (50mg, 0,4mmol) va (Boc),O (1,0g, 4,6mmol) 13n luot vio dung
dich chira 2,6-diclo-3-nitropyridin-4-amin (832mg, 4mmol) trong THF (10mL). Hdn hop
phan tmg thu dugc dugc khudy & nhiét 46 phong trong 2 gid, sau d6 cb. Phan cén thu
dugc duge tinh ché bing phwong phép séc ky silicagel va rira giai bing Pet/EtOAc=50/1
dé thu dugc hop chit mong mubn (1,20g).

tert-butyl 6-clo-3-nitro-2-(quinolin-6-ylmetylamino) pyridin-4-ylcarbamat

Dung dich chua fert-butyl 2,6-diclo-3-nitropyridin-4-ylcarbamat (1,2g, 3,9mmol)
va quinolin-6-ylmetanamin (616mg, 3,9mmol) trong CH;CN (15mL) va Et;N (1mL)
duoc khudy & nhiét d6 80°C trong 1 gid. Sau khi 1am ngudi dén nhiét do phong, hdn hop
nay dugc cd. Phin cin thu duge duge tinh ché bang phuong phap séc ky dé thu duoc hop
chit mong mudn (1,60g). MS (m/z): 430 (M+1)".
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tert-butyl 6-(1-metyl-1H-pyrazol-4-yl)-3-nitro-2-(quinolin-6-ylmetylamino)
pyridin-4-ylcarbamat

B4 sung Pd(dppf)Cl, (163mg, 0,2mmol) vio hdn hop chura fert-butyl 6-clo-3-
nitro-2-(quinolin-6-ylmetylamino)pyridin-4-ylcarbamat (860mg, 2mmol), 1-metyl-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (416mg, 2mmol) va Na,CO;
(424mg, 4mmol) trong dioxan (ZOmL) va H,O (2mL) trong mdi trudong khi N,. Hon hop
phan g thu dugc duoc khudy & nhiét 6 80°C trong moi truong khi N, qua dém. Sau
khi 1am ngu¢i dén nhiét d6 phong, hdn hop nay dugc c6 va tinh ché bang phuong phap
sic ky dé thu duoc hop chit mong muén (950mg). MS (m/z): 476 (M+1)".

tert-butyl 3-amino-6-(1-metyl-1H-pyrazol-4-yl)-2-(quinolin-6-ylmetylamino)
pyridin-4-ylcarbamat

B& sung Pd/C 10% (95mg, 0,1 duong lugng) vao dung dich chita tert-butyl 6-(1-
metyl-1H-pyrazol-4-yl)-3-nitro-2-(quinolin-6-ylmetylamino)pyridin-4-ylcarbamat
(950mg, 2mmol) trong metanol (10mL). Hon hgp phan tmg thu dugc duge khudy & nhiét
do phong trong mdi trudng khi H, & 4p suét bing latm trong 1 gid, sau d6 loc. Dich loc
thu dliqc dugc b dé thu duge hop chit mong mudn (890mg), hop chit nay dugc st dung
truc tiép trong bude tiép theo ma khong cin tinh ché thém. MS (m/z): 446 (M+1)".

5-(1-metyl-1H-pyrazol-4-yl)-3-(quinolin-6-ylmetyl)-3H-[1,2,3]triazolo[4,5-
b]pyridin-7-amin

B6  sung  tert-butyl 3-amino-6-(1-metyl-1H-pyrazol-4-yl)-2-(quinolin-6-
ylmetylamino)pyridin-4-ylcarbamat (890mg, 2mmol) vao dung dich chira axit axetic
(5mL) va nuée (SmL) & nhiét do 0°C, sau d6 bd sung NaNO, (300mg, 4mmol) trong H,0O
(0,5mL). Hon hop phin tmg thu duge duge khudy & nhiét do 0°C trong 1 gio, sau d6
bazo hda béng NaOH 30% dén do pH = 8. Hdn hop thu duogc duge loc dé thu dugc chit
rén. Chit rin ndy dugc duge xir Iy bing TFA (3mL), sau d6 khudy & nhiét do phong
trong trong 0,5 gio nita, truéce khi xir Iy bing dung dich nu6c Na,CO; dé didu chinh do
pH dén pH = 8. Hn hop thu dwgc dugce tinh ché bing phuong phap sic ky dé thu duoc
hop chit mong muén (190mg). MS: 358 (M+1)".
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Hop chit 278: 1-((3-bromoimidazo[ 1,2-a]pyridin-6-yl)metyl)-6-(1-metyl-1H-
pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazin

Br
\ NC:L \ N._N
N / N !
N | — NBS N | —
N Ny N, —_— N N\ N,
| I .N | I N
N/ N N N

33 278

B sung NBS (5,4mg, 0,031mmol) vio dung dich chita hop chit 33 (10mg,
0,03mmol) trong CHCl; (3mL). Hn hgp phan tng thu dwgc duge khudy & nhiét do
phong qua dém. Dung méi dugc 1am bay hoi, va phén cin dugc tinh ché bing phuong
phép sic ky dé thu dugc hop chit mong muébn (11mg). MS (m/z): 411,7 (M+1)".

Hop chit 300

Cl

\ N _N
N~ KU
N —
N N\ N‘
| ;I:“N
N N

Hop chét 300 dugc tdng hop bing NCS theo quy trinh tdng hop hop chét 278. MS
(m/z): 365,9 (M+1)".

Hop chét 306: 2-(4-(1-((3-(hydroxymetyl)imidazo[ 1,2-a]pyridin-6-yl)metyl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin-6-yl)- 1H-pyrazol-1-yl)etanol

THP OH
H
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306-a 306

Bb sung natri axetat (39mg, 0,48mmol), sau d6 1a formaldehyt (0,13mL, 37%
trong nudce) vao dung dich chira hop chit 306-a (60mg, 0,13mmol) (dugc téng hop theo
quy trinh téng hop hop chét 1) trong axit axetic (0,1mL). Hn hop nay dugc khudy &
nhiét do 100°C qua dém. Sau khi lam nguoi, hén hgp nay dugc didu chinh dén do pH>7
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bﬁng dung dich dung dich nuéc NaOH. Chét két ta thu dugce dugce thu nhan va tinh ché
bang phuong phép sic ky dé thu dugc hop chit mong mudn (10mg). MS (m/z): 392,0
- (M+H)"

Hop chit 307: 6-((6-(1-metyl-1H-pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazin-
1-yD)metyl)-imidazo[1,2-a]pyridin-3-carbaldehyt

O
4

) KC?N ) foN
/N IN
N | NN S — N | NN

l I,:N l I,N

N/ N N N
33

307

B& sung hexametylentetramin (16mg, 0,11mmol) vao hdn hop chira hop chit 33
(33mg, 0,1mmol) trong axit axetic (0,2mL) va nuéc (0,4mL). Hon hop niy dugc khudy &
nhiét do 120°C qua dém. Sau khi 1am ngudi, hdn hop nay duoc diéu chinh dén do pH>7
bang dung dich dung dich nuéc NaOH va tinh ché bang phuong phap sic ky dé thu dugc
hop chit mong muén (5mg). MS (m/z): 360,0 (M+H)".

Hop chit 311: 2-(4-(1-(pyrazolo[1,5-a]pyridin-5-ylmetyl)-1H-[1,2,3]triazolo[4,5-
b]pyrazin-6-yl)-1H-pyrazol-1-yl)etanol

OTHP OTHP Br.

' o}
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311
311-a

B sung NBS (4,4mg, 0,025mmol) vao dung dich chtra 1-(pyrazolo[1,5-a]pyridin-
5-ylmetyl)-6-(1-(2-(tetrahydro-2H-pyran-2-yloxy)etyl)-1H-pyrazol-4-yl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin 311-a (lomg, 0,022mmol) (dugc téng hop theo quy trinh
tdng hop hop chét 1) trong CHCI;. Hn hop phén tng thu dugc duge khudy & nhiét do
phong trong 1 gid, sau d6 c¢b. Phan cin thu duge dugc hoa tan trong CHCl, (2mL) va
MeOH (2mL), sau d6 bd sung HCI 6N trong MeOH. Hon hop thu dugc dugc khudy trong
30 phit, sau d6 xir 1y bang NH;.H,0 dé diéu chinh d pH dén pH = 8. Hén hop nay duoc

-109-



21375

c¢d va tinh ché bang phuong phép TLC diéu ché @& thu dugc hop chét mong mudn. MS
(m/z): 439,9 (M+1)".

Hop chit 312: 5-((6-(1-(2-Hydroxyetyl)-1H-pyrazol-4-yl)-1H-[1,2,3 ]triazolo[4,5-
b]pyrazin-1-yl)metyl)pyrazolo[1,5-a]pyridin-3-carbaldehyt

I A

S .
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312

B6 sung HMTA (79mg, 0,56mmol) vao dung dich chtra 1-(pyrazolo[1,5-a]pyridin-
5-ylmetyl)-6-(1-(2-(tetrahydro-2H-pyran-2-yloxy)etyl)-1H-pyrazol-4-yl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin 311-a (125mg, 0,28mmol) trong AcOH/H,O (2mL/1mL).
Hon hop phan tng thu dugc dugc khudy & nhiét 46 110°C trong 2 gio, sau d6 xir Iy bang
NH;.H,0 dé diéu chinh d6 pH dén pH = 8. Sau d6, hén hop thu duge duge ¢b va tinh ché
bang phwong phap TLC diéu ché d& thu dugc hop chit mong mubn (67mg). MS (m/z):
389,37 M+1)".

Hop chit 313: 2-(4-(1-((3-(hydroxymetyl)pyrazolo[1,5-a]pyridin-5-yl)metyl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin-6-yl)-1H-pyrazol-1-yl)etanol

0 OHC 0
2 4 N 2

N /N N

1 =/ |
N N

312 313
B6 sung NaBH, (4mg, 0,051mmol) vio dung dich chira hgp chit 312 (10mg,
0,025mmol) trong MeOH. Hén hgp phéan tng thu duge duge khudy & nhiét do phong
trong 1 gid, sau d6 cd va tinh ché bang phuong phap TLC didu ché dé thu duge hop chét
mong mudn.
Hop chét 318: 1-(1-(3-(metoxymetyl)imidazo[ 1,2-a]pyridin-6-yl)etyl)-6-(1-metyl-
1H-pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazin
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Hop chét trung gian 318-a dugc téng hop theo quy trinh téng hop hop chit 306
bang cach sir dung hop chét 331.

B4 sung natri hydrua (22mg, 0,53mmol, 60% trong dau khoang) vao hdn hop chira
(6-(1-(6-(1-metyl-1H-pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-yl)etyl )H-
| imidazo[1,2-a]pyridin-3-yl)metanol 318-a (40mg, 0,11mmol) trong 30mL THF & nhiét
d6 0°C. Hon hop nay dugc khudy & nhiét do 0°C trong 1 gid, sau d6 iodometan (60mg,
0,43mmol) duge bd sung vao. Hon hop ndy duge khudy & nhiét 6 phong qua dém, sau
d6 xir Iy bang dung dich Na,CO; bdo hoa, sau d6 cd. Phin cin thu dugc dugc pha loang
bang nudc, va chiét bing etyl axetat. Pha hiru co thu gom dugc dugce lam khé trén
Na,S0y, c6 va tinh ché bang phuong phap sic ky silicagel @& thu dugc hop chit mong
mudn (30mg) MS (m/z): 389,9 (M+H)"

Hop chét 319 va hop chét 320

e Jn

319 320

Hop chét 319 va hop chit 320 dugc tdng hop theo quy trinh tdng hop hop chit
327. Hop chit 319: MS: 388,9(M+1)"; hop chét 320 MS: 431(M+1)"

Hop chit 321
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Hop chit 321 dugc tbng hop theo quy trinh téng hop hop chit 318 bang céach st
dung hop chét ban dau 12 hop chét 272. MS: 389,9(M+1)".

Hop chit 322
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322

5-((6-bromo-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-yl)metyl)pyrazolo[1,5 -a]pyridin-
3-carbaldehyt (322-b)

Hop chit mong muébn (hop chét trung gian 322-b) dugce tbng hop theo quy trinh
tbng hop hop chét 307.

5-((6-(1-(2-(tetrahydro-2H-pyran-2-yloxy)etyl)-1H-pyrazol-4-yl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin-1-yl)metyl)pyrazolo[1,5-a]pyridin-3 -carbaldehyt (322-¢)

Hop chét mong mubn (hop chét trung gian 322-c) duge tdng hgp tir hop chit 322-
b theo quy trinh téng hop hop chét 1.

(5-((6-(1-(2-(tetrahydro-2H-pyran-2-yloxy)etyl)- 1H-pyrazol-4-yl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin-1-yl)metyl)pyrazolo[1,5-a]pyridin-3 -yl)metanol (332-d)
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Hop chét mong mubn (hop chét trung gian 322-d) dugc téng hop tir hop chét 322-
¢ theo quy trinh tdng hop hop chit 313. MS (m/z): 476,1 (M+H)".

1-((3-(metoxymetyl)pyrazolo[ 1,5-a]pyridin-5-yl)metyl)-6-(1-(2-(tetrahydro-2H-
pyran-2-yloxy)etyl)-1H-pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazin (332-¢)

Hop chit mong muén (hop chét trung gian 322-¢) duoc téng hop tir hop chét 322-
d theo quy trinh téng hop hop chit 318.

2-(4-(1-((3-(metoxymetyl)pyrazolo[ 1,5-a]pyridin-5-yl)metyl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin-6-yl)-1H-pyrazol-1-yl)etanol (hop chit 322)

‘ B& sung dung dich chira HCI trong metanol (0,5mL, 5N) vao hdn hgp chira hop
chét 322-¢ (40mg, 0,082mmol) trong metanol (15mL). Hon hop nay duoc khudy & nhiét
do 0°C trong 1 gid, sau d6 xir Iy bang amoniac d& diéu chinh d pH dén pH > 7. Dung
dich thu dugc dugc ¢d v tinh ché bing phuong phéap sic ky dé thu dugce hop chit mong

mudn (15mg).

Hop chit 323
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Hop chit 323 duoc tdng hop tir hop chit 272 theo quy trinh tbng hop hop chét
318. MS: 403,9(M+1)"

Hop chét 327: N-metyl-1-(6-((6-(1 -metyl-1H-pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-
b]pyrazin-1-yl)metyl)imidazo[ 1,2-a]pyridin-3-yl)metanamin
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B& sung amoni clorua (61mg, 0,9mmol) va formaldehyt (61mg, 0,75mmol, 37%
trong nudc) vao hSn hop chira hgp chét 33 (50mg, 0,15mmol) trong axit axetic (0,5mL).
Hdn hop nay duoc khudy & nhiét 6 55°C trong 24 gi&. Hdn hop phan tmg thu dugce duge
xir 1y bang amoniac dé diéu chinh d6 pH dén pH >7, sau d6 co va tinh ché bing phuong
phép sic ky dé thu dugc hop chit mong muén (15mg). MS (m/z): 374,8 (M+H)".

Hop chét 330
| Ny NH2
Jt 1 — JT I — JT I
331 330-a 330

N-(5-(1-(6-(1-metyl-1H-pyrazol-4-yl)-1H-[1,2,3]triazolo[4,5-b]pyrazin-1-
yDetyl)pyridin-2-yl)formamit (330-a)

Suc O; & nhiét 46 nim trong khoang tir -60°C dén -70°C trong 30 phit, sau d6 suc
N, trong 10 phiit vio dung dich chira hop chét 331 (1,0g) trong CH,Cl, (100mL). Hon
hop phan g thu dugc dugce xir ly bing dung dich Na,SO;, va khudy trong 10 phut. H3n
hop thu dugc duge chiét bing CH,Cl,. L6p hitu co duge ¢d va tinh ché bing phuong
~ phép séc ky dé thu dugc hop chit mong mudn duéi dang chit rin (300mg). MS (m/z):
322 (M+H)".

5-(1-(6-(1-metyl-1H-pyrazol-4-yl)-1H-[1,2,3 triazolo[4,5-b]pyrazin-1-
yD)etyl)pyridin-2-amin (hop chit 330)

‘Dung dich chtra hgp chat 330-a (300mg) trong 10mL HCI/CH;OH dugc khudy
qua dém, sau d6 cb va bazo héa bing dung dich Na,CO;. Hdn hop thu dugc duge tinh
ché bang phuong phap sic ky dé thu dugc hop chit mong mudn dudi dang chit rin,
(155mg).

Hop chét 77 va hop chit 78

I
M;\(I?&M
I N
-

77 78
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Hop chit 332 & dang raxemic (4mg) duoc phan tach bing phuong phap HPLC
phén tach ddng phan quang hoc dé thu dugc céc chit ddng phan dbi anh tinh khiét bao
gbm hop chét 77 (0,7mg) va hop chét 78 (1,1mg) (didu kién HPLC: hé théng Gilson, cot:
Dicel 1A 4,6 x 250mm; pha dong: n-hexan/i-PrOH/DEA = 70/30/0,1; tbc do dong =
1mL/phtit; bd phan phat hién: UV 254nm). Hop chit 77 1a hop chit dugc rira gidi tha
nhét v6i lugng du chét ddng phan ddi anh it nhét bang 98%, MS (m/z): 386 (M+1)". Hop
chét 78 14 hop chit dugc rira giai thir hai véi lwong du chit ddng phan dbi anh it nhat
bing 98%, MS (m/z): 386 (M+1)". ’

Hop chét 270 va hop chét 271

\ o -
Nru\f“ Y‘Cij N r‘CJ
l Jﬁfﬁf;rﬂ

270 271

N

Hop chit 331 & dang raxemic (3mg) dugc phan tich bing phuong phap HPLC
phén tich déng phan quang hoc dé thu duoc cac chit ddng phan dbi anh tinh khiét bao
gbm hop chat 270 (0,9mg) va hop chét 271 (1,1mg). (diéu kién HPLC: hé théng Gilson,
cot: Dicel TA 20 x 250mm; pha dong: EtOH/CH3CN = 9/1; tde do dong = 8mL/phut; bd
phén phét hién: UV 254nm). Hop chit 270 13 hop chét dugc rira giai thir nhit véi lugng
du chit dong phan ddi anh it nhét bang 98%, MS (m/z): 346 (M+1)". Hop chét 271 14 hop
chét dugc rira giai thir hai v6i lugng du chit déng phan dbi anh bang 93%, MS (m/z):
346 (M+1)". |

Hop chét 314 va hop chét 315
Ho HO A ?\l
N N, N NJ\ENR

T
35

314

Hop chéit 310 & dang raxemic (5Smg) dugc phéan tach bang phuong phiap HPLC
phan tach déng phan quang hoc dé thu duoc cac chit ddng phan dbi anh tinh khiét bao
* ‘gdm hop chit 314 (1,0mg) va Hop chit 315 (1,9mg). (diéu kién HPLC: hé théng Gilson,
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cot: Dicel IA 20 x 250mm; pha dong: n-Hexane/i-PrOH/DEA=6/4/0,1; tbc d6 dong =
8ml/phit; bd phan phét hién: 254nm). Hop chat 314 13 hop chét dugc rira giai thir nhat
v6i lugng du chit dong phan dbi 4nh bing 95%, MS (m/z): 376 (M+1)". Hop chét 315 1a
hop chit dugc rira giai thir hai v6i lugng du chét dong phan déi anh bing 80%, MS
(m/z): 376 (M+1)".

Hop chit 324 va hop chét 325

b
. e
N}b\ﬂ I,}'CJ J‘J\[m:&

N
N
324

o

Hop chit 318 & dang raxemic (50mg) dugc phan tich bing phwong phap HPLC
phén téch ddng phan quang hoc d tao ra Cac hop chét ddng phan dbi anh 324 (15mg) va
325 (8mg). (diéu kién HPLC: hé théng Gilson; ct: Dicel IA, 20 x 250mm IA; pha dong:
etanol /metanol/DEA = 70/30/0,1; bd phén phat hién: UV 254nm). Hop chét 324 1a hop
chit dugc rira giai dau tién véi lugng dur chit ddng phéan ddi anh it nhit bing 98%, MS
(m/z): 390 (M+1)". Hop chit 325 1a hop chét dugc rira giai thir hai voi lugng du chit
ddng phan dbi anh it nhét bang 90%, MS (m/z): 390 (M+1)".

Vi du 2: Dénh gi4 hoat tinh trc ché c-Met kinaza bing cach st dung thir nghiém

Transcreener FP
1. Cac chit phan timg
Kit thir nghi¢m Transcreenen™™ KINASE: Bellbrook Labs., 3003-10K;
Met tai td hop cia ngudi: Invitrogen, PV3143;
Poly E4Y (co chit): Sigma, P0275; Smg/uiL, dtrge hod tan trong H,0;

Dung dich dém thir nghiém: 67mM HEPES, 0,013% Triton X-100, 27mM MgCl,,
0,67mM MnCl,, 1,25mM DTT, 46 pH = 7,4;

ATP 10mM: Invitrogene, PV3227;
EDTA 500mM: Invitrogene, 15575-038;

Pia 96 giéng mau den Greiner: Greiner, 675076.
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2. biéu ché dung dich

Pha lodng hgp chit: pha lodng mAu thir nghiém & ndng d thir nghiém 5 14n bing
cach sir dung DMSO 20%.

Diéu ché dung dich gbc enzym/co chit: pha lodng c-Met tai t& hop ciia ngudi va
Poly E4Y trong dung dich dém thir nghiém dén ndng d6 c-Met bing 0,5 pg/mL, va ndng
do Poly E4Y bing 62,5ug/mL. Hon hop nay dugc duge bao quéan trén nude da cho dén
khi str dung;

Piéu ché dung dich ATP pha loang: pha logng dung dich géc ATP 10mM dén
ndng d5 ATP bing 25uM bing dung dich dung dich dém thir nghiém;

Diéu ché dung dich ADP pha loang: pha lodng dung dich gbc ADP 500uM dén
ndng do ADP bing 25uM bang dung dich dung dich dém thir nghiém;

Piéu ché dung dich gbc dé thiét ké dudng chudn ATP nhu sau:

cot | Dungdich alg phalodng | ) s dich ATP pha lodng (uL)
1 50 0
2 25 25
3 10 20
4 5 45
5 5 95
6 5 195
7 5 495
8 4 496
9 3 497
10 2 498
1 1 499
12 1 999

3. Phan ng enzym: trén dia phan Gmg 96 giéng

B& sung miu thir nghiém (5pL) hoic DMSO 20% (5uL) hoic EDTA 500mM
(SpL);

B sung dung dich gbc enzym/co chit (10pL);

B sung dung dich ATP pha loang (10uL) @ bit diu phan ung enzym va trdn trén
thiét bi lic kiéu dia;

B sung DMSO 20% (5uL), dung dich dém thir nghiém (10pL) va dung dich géc
dé thiét ké duong chuin ATP (10pL) vao cac giéng dé thiét k& duong chuln;
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Léc nhe & nhiét 6 28°C trong 45 phut.

4. Dung phén ting va phat hién ADP

Diéu ché hdn hop phat hién: Theo quy trinh duge md ta trong kit thir nghiém, chét
d4nh déu Alexa633, khang th ADP va dung dich dém dimg phan tng va phat hién dugc
bd sung vao H,O va tron k.

Piéu ché mau dbi chimg chi chtra chit danh diu: Theo quy trinh dugc md ta trong
kit thir nghiém, chat danh ddu ADP Alexa633 va dung dich dém dimg phéan (g va phat
hién dugc bd sung vao H,0 va trn k¥.

Piéu ché miu dbi chimg khong chira chit danh diu: Theo quy trinh dugc mo ta
trong kit thir nghiém, dung dich dém dung phén tmg va phat hién dugc pha lodng bang
Hzo;

B sung hén hop phat hién (25pL), mau dbi chimng chi chira chit danh d4u va miu
d6i chimg khong chira chit danh diu tuong tmg vao cac giéng trong tng;

Pfa phan tmg dugc lic nhe & nhiét d 28°C trong 1 gio;

Mitc ¢ phan cuc huynh quang (FP) dugc do bing thiét bi TECAN F500. Buéc
song kich thich: 610nm, budc song phat xa: 670nm.

5. Phén tich dir liu

[ADP] ciia giéng chira

_ o hop chit thi nghiém
Hoat tinh c ché (%) = 100 - : — x 100
[ADP] cia gieng chika

mau doi chikng dwong

Trong d6:

[ADP] clia giéng chira hop chit thir nghiém 1a ndng d6 ADP cita giéng chira hop
chét thir nghiém.

[ADP] ciia giéng chira miu dbi chimg dwong 12 ndng d5 ADP cia giéng chua
DMSO 20%.

Tri s6 mP dugc bién ddi thanh ndng 46 ADP bing cong thirc duge xé4c dinh bing
duodng chudn. Tri s mP dugc xac dinh theo huéng din cia BellBrook Labs

(www.bellbrooklabs.com).
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Nong d6 ICso: duoc tinh toan bing phin mé&m XL-Fit 2.0.

Nong d6 ICs, ciia cac hop chit 7, 8, 11, 12, 16, 19, 20, 25, 33, 34, 35, 36, 42, 43,
44, 45, 47, 48, 49, 50, 56, 57, 77, 127, 128, 129, 153, 156, 158, 161, 163, 169, 190, 192,
193, 195, 197, 198, 203, 207, 210, 212, 220, 222, 223, 224, 225, 227, 228, 229, 230, 254,
265, 269, 270, 278, 279, 280, 300, 301, 303, 308, 309, 314, 318, 325, 328, 332, 1, 13, 14,
15, 21, 24, 26, 27, 46, 51, 52, 54, 58, 59, 61, 62, 63, 65, 70, 72, 76, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 95, 97, 102, 104, 111, 112, 113, 115, 117, 130, 131, 132, 133, 134,
135,136, 137, 140, 141, 144, 145, 146, 147, 150, 152, 155, 157, 160, 162, 164, 165, 166,
168,172,173, 176, 177, 179, 180, 182, 183, 185, 186, 188, 189, 191, 194, 196, 199, 200,
202,213, 214, 215, 217, 218, 221, 226, 235, 237, 2.38, 239, 240, 245, 246, 248, 250, 252,
253, 255, 258, 259, 266, 267, 268, 271, 272, 274, 275, 276, 277, 281, 282, 283, 287, 290,
295, 298, 302, 304, 305, 306, 307, 310, 311, 312, 313, 315, 319, 321, 322, 323, 324, 326,
327,329, va 331 nim trong khoang tir 0,001pM dén 0,1uM.

Nbng 5 ICs, ctia cac hop chit 2, 5, 6,9, 17, 18, 22, 23, 28, 30, 37, 38, 41, 53, 55,
64, 66, 71, 73, 74, 78, 79, 80, 92, 93, 94, 96, 98, 99, 100, 101, 103, 105, 107, 108, 109,
110, 116, 118, 119, 120, 121, 122, 123, 126, 138, 142, 143, 154, 170, 174, 181, 187, 201,
204, 205, 206, 208, 209, 216, 219, 231, 234, 236, 241, 244, 247, 249, 257, 260, 261, 263,
273, 284, 285, 286, 288, 289, 292, 293, 294, 296, 299, 316, 317, va 320 nim trong
khoang tir 0,1pM dén 1uM.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc 1:

R3R!

RZ
R4’Y\/[N\ '\?‘L
J T
X
1

R

hodc muoi duge dung cia nd, trong do:

X 1a N, Y 1a khong c6 mit va R' 13 heteroaryl hai vong lién hgp dugc chon tir:

- H
S

S

X \ AN -~

(T Y D o
N N~ N XN N

Nl H s

7 N’N\ N /Nh /N‘Nx
> / & ) u

=N AN N\N N N\N A N

N

m
Z>~N
H

tuy y duoc thé bﬁng mot hodc nhiéu nhém dugc chon tir halo, -CF;, -CF,H,
xycloalkyl, -C(O)R", -C(O)OR", -CN, -C(O)NRPR"™ -NRI*R"™ -NRBC(OR', -
NR"”S(0),R"?, -NR"“S(0),NR"RY -NRC(O)OR"?, -NREC(O)NRPR“, -NO,, -
S(0).R", -S(0),NR"’R", di vong, heteroaryl, aryl, alkenyl, alkynyl, alkyl mach ngén,
alkyl mach ngén dugc thé bing hydroxy, alkyl mach ngin dugc thé bang alkoxy mach
ngin, alkyl mach ngin dugc thé bing -NR"”R™, va alkyl mach ngin dugc thé bing di
vong; R* va R® doc 1ap dugc chon tir hydro, va alkyl, hoic R? va R® cung v6i nguyén tir
cacbon lién két véi ching tao thanh vong duge chon tir xycloalkyl ¢6 tir 3 dn 7 canh va

divong co tir 3 dén 7 canh;

R* duoc chon tir halo, alkyl, xycloalkyl, di vong, aryl va heteroaryl, mdi nhom

nay, ngoai trir halo, tily y duge thé bing mot hodc nhidu nhém duge chon tir:
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alkyl mach ngin tity ¥ duogc thé bing mot hodc nhidu nhém duge chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NR"*R™, -NRPR!, -OC(O)R", -
NRPC(O)R", -NR“S(0),R?, -NR“S(O),NR”R™ -NR“C(O)OR"?, va -
NR13C(O)NR13R14,

| alkoxy mach ngén tiy y dugc thé bang mét hodc nhiéu nhém dwgc chon tir halo,

hydroxy, va alkoxy mach ngén,

xycloalkoxy tity y dugc thé biang mot hodc nhidu nhém dwgc chon tir halo,
hydroxy, va alkoxy mach ngén,

heteroxycloalkoxy tity ¥ dugc thé bang mot hogic nhidu nhém dwogc chon tir halo,
hydroxy, va alkoxy mach ngin,

di vong tl‘iy y dugc thé bﬁng mot hodc nhidu nhém dugce chon tir alkyl mach ngén,
halo, hydroxy, va alkoxy mach ngin,

heteroaryloxy tity ¥ dugc thé bing mét hodc nhidu nhém duge chon tir alkyl mach
ngén, halo, hydroxy, va alkoxy mach ngin,

aryl tlly y duogc thé bing mot hodc nhidu nhém duge chon tir alkyl mach ngin,
halo, hydroxy, va alkoxy mach ngén,

heteroaryl tity ¥ dugc thé bing mot hodc nhidu nhém duge chon tir alkyl mach

ngén, halo, hydroxy, va alkoxy mach ngin,

halo, xyano, -C(O)R", -C(O)OR", -NR"R", -NR"”*C(O)R", -NR"*S(0),R", -
'NR"S(0),NR"R", -NRPC(0)OR"?, -NR"*C(O)NR"*R™, -C(O)NR"R™, -S(0),R"?, va -
S(0),NR"R™;

R’ dugc chon tir hydro, halo, OH, NH,, CF3, -CF,H, alkyl, alkenyl, va alkynyl;

mdi n doc 1ap bang 0, 1, hodc 2;

R", R, R, va R™ doc 14p duogc chon tir hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, aryl, heteroaryl, va di vong, mdi nhém ndy, ngoai trir hydro, tity y dugc thé
bang mét hodc nhidu nhém dugc chon tir halo, alkyl mach ngén, hydroxy, va alkoxy
mach ngn, hoic R" va R™ cling v6i nguyén tir nito lién két v6i chiing tao thanh nhan di
vong, tily ¥ dugc thé béng mot hodic nhidu nhém dugc chon tir halo, alkyl mach ngén,

hydroxy, va alkoxy mach ngin va tily ¥ con chtra mot hodc hai di nguyén tir bd sung
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trong nhan di vong nay, trong d6 mdt hodc hai di nguyén tir bd sung ndy dwgc chon tir -
O-, -S-, va -N(R")-;

R" dugc chon tir hydro, alkyl mach ngin,-C(O)R!, -C(O)OR, -C(O)NR*R™, -
S(0).R", va -S(0),NR"’R";

alkyl mach ngin 13 hydrocarbon mach thing hodc mach nhanh chira tir 1 dén 4
‘nguyén tr cacbon; va

alkoxy mach ngén 13 alkoxy mach thing hodc mach nhénh, trong d6 mach alkyl
chira tir 1 dén 4 nguyén tir cacbon.

2. Hop chét co cong thire 1 theo diém 1, hodc mudi dugc dung cda no, trong d6 R'1a

K N/\B

XN
3. Hop chét c6 cong thirc 1 theo diém 1, hodc mubi dugc dung cda no, trong d6 R'1a
) A~
~ N‘N/
4. Hop chit c6 cong thirc 1 theo diém bét ky trong s cac diém tir 1 dén 3, hodc mubi

dugc dung cta no, trong 4o RZvaR? doc 1ap dugce chon tir hydro va C;-Cq alkyl hodc R?

va R? cling v6i nguyén tir cacbon lién két véi chung tao thanh xycloalkyl cé 3 canh.

5. Hop chit c6 cong thirc 1 theo diém 4, hoic mudi dugc dung cia né, trong d6 R? 1a

hydro va R® dugc chon tir hydro va metyl.

6. Hop chit c6 cong thirc 1 theo diém bét ky trong sb cac diém tir 1 dén 5, hodc mudi

dugc dung clia né, trong d6 R’ 13 hydro.

7. Hop chét c6 cong thic 1 theo diém bét ky trong sb cac diém tir 1 dén 6, hodc muébi
dugc dung cta no, trong d6 R* 13 aryl tay y duge thé bang mot hodc nhidu nhém duge
chon tir

alkyl mach ngén tily y dugc thé bing mot hodc nhidu nhém duge chon tix hydroxy,
alkoxy mach ngén, xyano, halo, -C(O)OR", -C(O)NR"*R", -NR"*R!, -OC(O)R!, -
NRPC(O)RY, -NRPS(0),R?, -NRPS(O),NRPR™ -NR®C(O)OR?, vi -
NRPC(O)NRPRY,
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alkoxy mach ngén tuy y duge thé bi‘mg m6t hodc nhiéu nhém dugc chon tir halo,

hydroxy, va alkoxy mach ngfm,

di vong tuy y dugc thé bf‘?mg mot hodc nhiéu nhém dugc chon tir alkyl mach ngﬁn,
halo, hydroxy, va alkoxy mach ngén,

heteroaryloxy tity y dugc thé bang mot hodc nhiu nhém duge chon tir alkyl mach

| ngén, halo, hydroxy, va alkoxy mach ngin,

aryl tily ¥ duoc thé bang mdt hodc nhiéu nhém dugc chon tir alkyl mach ngin,

halo, hydroxy, va alkoxy mach ngén,

heteroaryl tuy y dugc thé béng mot hodc nhiéu nhém dugce chon tir alkyl mach

ngén, halo, hydroxy, va alkoxy mach ngén,

halo, xyano, -C(O)R", -C(O)OR", -NR"R", -NR"C(O)R", -NR"*S(0O),R?, -
NR"S(0),NR"R™, -NR"*C(0)OR'?, -NR">C(O)NRR", -C(O)NR”R!, -S(0),R", va -
S(0),NR"R™.

8. Hop chét c6 cong thirc 1 theo diém bét ky trong s cac diém tir 1 dén 6, hodc mudbi
dugc dung cia nd, trong do6 R*1a di vong tuy y dugc thé bﬁng mot hodc nhiéu nhém duoc

chon tur

alkyl mach ngn tiy ¥ duoc thé bing mot hodc nhiéu nhém dugc chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NR"R", -NR"R", -OC(O)R!}, -
NRPC(OR!Y, -NRPS(O)R?, -NR’S(0),NR’R! -NRBC(O)OR?, va -
NRC(O)NR"RY, |

alkoxy mach ngén ty y duoc thé bing mot hodc nhidu nhém duge chon tir halo,

hydroxy, va alkoxy mach ngin,

di vong tlly y dugc thé bing mét hoic nhidu nhém duge chon tir alkyl mach ngén,
halo, hydroxy, va alkoxy mach ngén,

halo, xyano, -C(O)R', -C(O)OR", -NR"R", -NR®C(O)R!, -NR"S(0),R",
-NR"$(0),NR"”R™ -NR®C(0)OR", -NR"*C(O)NR"R", -C(O)NR'*R", -S(0),R", va
-S(0),NR"R™.
9. Hop chét ¢6 cong thirc 1 theo diém 8, hodc mudi dugc dung ciia n6, trong d6 R* duge

chon tir pyrolidin-1-yl, piperidin-1-yl, tetrahydro-2H-pyran-4-yl, morpholin-4-yl, va 6,7-
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dihydrothieno[3,2-c]pyridin-5(4H)-yl, mdi nhém nay tity ¥ dugc thé bang mot hodc nhiéu

nhém dugc chon tir

alkyl mach ngin tiy y dugc thé bing mot hodc nhidu nhém dugc chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NR"R" -NR*R", -OC(O)R", -
NR”C(O)R", -NR“S(O),R?, -NRPS(O),NRPRY™ -NR“°C(O)OR"?, vi -
NR13C(O)NR13R14,

alkoxy mach ngn tily ¥ duoc thé bang mot hoiic nhiéu nhém duge chon tir halo,

hydroxy, va alkoxy mach ngén,

di vong tlty y dugc thé bing mot hozc nhiéu nhém duge chon tir alkyl mach ngén,

halo, hydroxy, va alkoxy mach ngén,

halo, xyano, -C(O)R", -C(O)OR", -NR"R", -NR"®C(O)R", -NR"*S(0),R"%, -
NR"S(0),NR"”R™, -NR"C(0)OR", -NR"®*C(O)NR"*R", -C(O)NRR", -S(0),R"?, v4
-S(0),NRR™,

10. Hop chét c6 cong thirc 1 theo didm bat ky trong sb cac diém tir 1 dén 6, hodc mubi
dugc dung cta nd, trong d6 R* 1a heteroaryl tity ¥ dugc thé bing mot hodc nhidu nhém

duoc chon tir

alkyl mach ngin tity y dugc thé bing mét hodc nhiéu nhém duge chon tir hydroxy,
alkoxy mach ngin, xyano, halo, -C(O)OR", -C(O)NR"R" -NR*R!, -OC(O)R", -
NR”C(O)R", -NR®S(0),R”, -NRIS(O),NRPR™ -NR®C(O)ORZ, va -
NR13C(O)NR13R14,

alkoxy mach ng’fm tuy y dugc thé b%mg mot hodc nhiéu nhém duoc chon tir halo,

hydroxy, va alkoxy mach ngin,

di vong tity y dugc thé bing mot hodc nhidu nhém duge chon tir alkyl mach ngén,
halo, hydroxy, va alkoxy mach ngén,

.1

halo, xyano, -C(O)R', -C(O)OR", -NR¥*R"™, -NR®C(O)R", -NR'*S(0),R",
-NR"S(0),NR""R", -NR"*C(0)OR", -NRP®C(O)NR"*R", -C(O)NR*RY, -S(0),R"2, va
-S(0),NR"R™.

11. Hop chét c6 cong thic 1 theo diém 10, hodc mudi duge dung cta no6, trong d6 R4_
dugc chon tir 1H-pyrazol-1-yl, 1H-pyrazol-3-yl,
1H-pyrazol-4-yl, 1H-imidazol-1-yl, 1H-imidazol-4-yl, oxazol-2-yl, thiazol-2-yl, isoxazol-

-124-



21375

3-yl, isoxazol-5-yl, 1H-pyrol-2-yl, 1H-pyrol-3-yl, thiophen-2-yl, thiophen-3-yl, pyridin-
2-yl, pyridin-3-yl, va pyridin-4-yl, mdi nhém nay tily y dugc thé bing mot hoic nhidu

nhém dugc chon tir

alkyl mach ngén tity ¥ duoc thé bing mot hodc nhidu nhém duge chon tir hydroxy,
alkoxy mach ngén, xyano, halo, -C(O)OR!!, -C(O)NR"®R™, -NR*R", -OC(O)R"), -
NRP”C(O)R", -NR”S(O),R"?, -NRPS(0),NRPRY -NRPC(O)OR?, va -
NR13C(O)NR13R14,

alkoxy mach ngén tiy ¥ dugc thé béng mot hoic nhidu nhém duge chon tir halo,

hydroxy, va alkoxy mach ngin,

di vong tity v duge thé bing mét hodc nhidu nhém duge chon tix alkyl mach ngén,
halo, hydroxy, va alkoxy mach ngén,

halo, xyano, -C(O)R", -C(O)OR", -NR"R", -NR"*C(O)R", -NR!*S(0),R"?,
-NR"S(0),NR"*R", -NR"*C(0)OR"?, -NRBC(0)NRPRY, -C(O)NR"*R™, -S(o)nR12 va
-S(O)nNR13R14

12. Hop chét c6 cong thirc 1 theo diém 11 hosic mudi dugc dung cia né, trong d6 R* 1

1H-pyrazol-4-yl.

13. Hop chét c¢6 cong thirc 1, trong d6 hop nay dugc chon tir cac hop chét sau:
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hodc mudi dugc dung ctia né.
14. Hop chét c6 cong thirc 1 theo didm 1, trong d6 hop chat nay dwoc chon tir:

\
N
H

/E\

Y@;N \ //@;N
. N NN =
Mo T e

R\ /\»\

JTI ]TI
JTI JTI

hodc muoi dugc dung cia nd.

Szx

/

15. Hop chét c¢6 cong thuc 1 theo diém 1, trong d6 hop chét nay 13 hop chit c6 cong thac

nhu sau:
N
N
\N / =
N | =
N\ N\ N\
DR
N N

hodc muoi dugc dung ctia nd.

16. Hop chét c6 cong thirc 1 theo diém 1, trong d6 hop chét nay 14 hop chét c6 cdng thic

nhu sau:
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17. Dugc phdm chira hop chit theo diém bAt ky trong s cac diém tir 1 dén 15, hoic muébi

dugc dung ciia n6 va chit mang duoc dung.
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