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(57) Sing ché& d& cap dén hop chit triazolopyridin c6 hoat tinh c ché prolyl
hydroxylaza va c6 kha nang kich thich sén sinh erythropoietin. Cu thé, sdng ch&

dé cap dén hop chat c6 cong thic [I]:

trong d6 mdi bién 1a nhu dugc xdc dinh trong ban mo ta, hodc cdc mudi dugc
dung cia hop chét nay, hodc solvat clia n6, ciing nhu hop chét chifa chat dc ché
prolyl hydroxylaza hodc chat kich thich tao erythropoietin. Hop chat theo sing
ché c6 hoat tinh tc ché prolyl hydroxylaza va c6 kha nang kich thich san xuét
erythropoietin, v dugc sit dung 1am thudc diéu tri hodc dv phong cho nhiéu loai

bénh va bénh 1y (r6i loan) do giam san xuét erythropoietin.
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Linh vyc ky thuit dwge dé cip

Sang ché dé cap dén hop chat triazolopyridin ¢6 hoat tinh Gc ché prolyl
hydroxylaza (sau day goi tit la “PHD”) va kha nang kich thich san sinh erythropoietin
(sau day goi tit la “EPO”). Sang ché ciing dé cip t6i chit tre ché prolyl hydroxylaza
(sau dy goi tat la “chit (rc ché PHD™) va thuéc kich thich san sinh erythropoietin (sau
ddy goi tit la “thubc san sinh EPO”), mdi thanh phdn déu chira hop chét

triazolopyrindin.

Tinh trang ky thuit ciia sang ché

EPO la hocmon thic day su ting truéng cia té bao hdng ciu bao gdm 165 axit
amin. EPO chu yéu duoc san xuét trong than va mét phdn trong gan, sy san xuét nay
tang 1én trong diéu kién ndng do oxy thap.

Tinh trang thiéu mau lién quan dén cac tinh trang biéu thi ndng do thip cua té
bao hong clu va hemoglobin trong méu. Cac triéu chiing nay dugc bat ngudn tir tinh
trang thiéu oxy do giam sd luong céc té bao hdng cdu, hodc thay doi vé dong luc tudn
hoan do nhip thd tang va tan suét co tim dé bu dap cho su thiéu hut oxy, bao gom “dau
hiéu bi bénh thong thuong”, “dé mét moi”, “nhip tho ngén”, “danh tréng nguc”, “nang
dau”, “chéng mat”, “da x4u”, “ctrng khop vai”, “khé khan trong viéc thirc diy vao
budi sang” va cac triéu ching khéc.

Nguyén nhén ctia bénh thiéu mau chu yéu dugc chia thanh sy san xut giam, sy
tiéu hiy manh, su gidm manh cua cac té bao héng cau, va thiu mau bao gbém thiéu
méu do bat thudng dé tao huyét trong tay xuong, thiéu mau do thiéu sit, vitamin B12
hodc axit folic, chay méu trong tai nan hoic phau thuat, thiéu mau lién quan dén viém
man tinh (bénh ty mién. khdi u 4c tinh, bénh man tinh truyén qua dudng, huyét tuong
té bao dyscrasia, v.v), thiéu mau lién quan véi cic bénh ndi tiét (suy giap, hoi chung tu
mién dich polyglandula, bénh dai thao dudng loai IA, réi loan xuét huyét tir cung, v.v),
thiéu mau lién quan v&i suy tim man tinh, thiéu mau lién quan v&i loét, ung nhot, thiéu
mau lién quan véi cac bénh vé gan, thiéu méau do gia yéu, thiéu mau do tac dung cua

thude, thiéu mau than (thiéu mau lién quan dén suy than), thiéu mau két hop vai liéu
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phéap hoa hoc, va tuong tu.

Nam 1989, viéc didu ché gen tai td hop & ngudi EPO dugce su chap thuan cua
Cuc Quan 1y thue phim va y duge My (FDA) dé (g dung trong bénh thiéu mau thén,
thidu mau lién quan véi diéu tri AZT cho cac bénh nhan HIV, thiéu mau lién quan dén
diéu tri tac nhan cho cac bénh nhéin ung thu, hodc sy giam khéi lugng mau truyén cho
bénh nhan sau mot ca phau thuat. Thém vao do, ng dung nay da duoc lan rong cho ca
truong hop thiéu mau do sinh non va cac trudng hop khac.

Bénh thiéu mau than dugc didu tri bing thubc kich thich su tao hong clu
(ESA). Thiéu mau than chu yéu la do gidm san xudt EPO trong céc té bao khe trong
ving ngoai vi tiéu quan cua than. Day la mot img dung ma trong do cac gen tai to hop
erythropoietin & ngudi thuong duge su dung dé bod sung EPO. Erythropoietin tai to
hop gen & ngudi da lam giam rd rét s6 lugng bénh nhin can truyén mau dinh ky, cai
thién céc triéu chirng khac nhau lién quan véi bénh thiéu méu va rat nhiéu déng gop to
I6m vao viéc cai thién ADL (hoat dong cua cudc séng hang ngay) va QOL (chét luong
cua cudc séng). Mat khac, 1a mdt ché phém sinh hoc, nd ¢é gia cao va ciing doi hoi chi
phi y té cao. Ngoai ra, dugc pham nay c6 thoi gian ban huy ngin trong mau va yéu céu
phai tiém vao tinh mach mdi tudn 2 dén 3 1an tir cac mach chay than & bénh nhan chay
than nhén tao. Do do, tAn suét tiém can phai dugc gidm dé ngan ngira cac tai nan 'y té,
va ciing la dé giam s6 lugng thuc hanh y té va chit thai. Hon nira, dbi v6i cac bénh
nhan tham phan phic mac va bénh nhan suy thén trong Ky tién chay than, viéc tiém
dudi da tao ra dugc thoi gian dai hon thoi han da dugc st dung, mot lan trong mot
hodc hai tudn sau khi tiém van con hiéu luc. Trong trudng hop nay, bénh nhan thuong
thiy khong thoai mai khi cin phai di dén bénh vién chi dé tiém erythropoietin tai t0
hop gen & nguol.

Thém vao do, dé duoc pham chita bénh EPO c6 thoi gian ban hlly dai hon trong
mau bang cach tiém tinh mach hogc tiém dudi da, duge pham nay di dugc phat trién
v&i viée stra ddi EPO bang cach thém vao mot chudi duong hodc chudi PEG mai. Tuy
nhién, ké tur khi tién hanh tiém thi viéc ding ESA bang duong ubng dugc ua chudng
hon dé ngan chan cac tai nan'y téva giam su lo léng cho bénh nhéan.

Thém vao do, ESA dung bang duong miéng du kién s& duoc ap dung cho pham
vi diéu tri rong hon, khong chi cho bénh thiéu mau thin ma con thiéu mau do cac

nguyén nhan khéac nhau gay ra.
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La mot phan tu tiéu biéu kich thich qua trinh phién mé cta EPO. nhén td kich
thich cho tinh trang thiéu oxy (sau diy dugc goi la “HIF™) co thé duogc dé cap. HIF la
mot protein bao gdm mot heterodim cé oxy quy dinh tidu don vi a va thé hién tiéu don
vi B, prolin trong céac tiéu don vi a di dugc hydroxy hoa bang prolyl hydroxylaza
(PHD) va6i su c6 mdt cua oxy, tiéu don vi « tao thanh dugc lién két voi protein Von
Hippel-Lindau (VHL) va c¢6 mat & khdp moi noi. Tuy nhién, ké tir khi tiéu don vi o
khong bi dua vao thuy phan boi PHD trong diéu kién oxy thép thi n6 khong ton tai
nhiéu nhung dugc lién két v&i mot yéu td dap tng tinh trang thiéu oxy trong ndi nhan
(HRE) dé thuc dy phién ma cta EPO thé hién & déu ra cta HIF. Vi vay, su tc ché
hoat dong ciia PHD dn dén su xudt hién han ché va 6n dinh cia HIF. Do d6, viéc san
xuit EPO duoc ting Ién.

Vi du vé cac bénh dugc mong doi 1a s& dugce cai thién béng cach trc ché PHD
dé 6n dinh HIF bao gém bénh thiéu mau tim cuc bd (dau that nguc, nhdi mau co tim,
V.V.), rdi loan mach mau nio do thiéu mau cuc bod (nhéi méau ndo, tic mach mau nio,
cac bénh thiéu méau ndo tam thoi, v.v.), cac bénh suy thdn man tinh (than thiéu mau
cuc bd, rdi loan éng dan than, v.v.), cac bién chimg dai thao duong, su suy yéu nhén
thirc (mét tri nhg, bénh Alzheimer, bénh Parkinson, bénh Huntington, v.v.) va cac

bénh twong tu.

Ban chit k§ thuit clia sing ché

Vi cac ly do néu trén, muc dich cia sang ché 1a d& xuit duoc pham c6 hoat tinh
e ché prolyl hydroxylaza (PHD). Ngoai ra, muc dich cia sang ché 1a dé xuit duge
pham co kha nang san xuat EPO.

Két qua thu dugc tr cac nghién ciru trudc day cho thdy, rd rang rang dugc
pham trc ché prolyl hydroxylaza (PHD) c6 tac dung thic day san xuét erythropoietin
(EPO) va c6 hiéu qua trong viéc du phong hoac diéu tri nhiéu loai bénh tat va bénh ly
(rbi loan) gay ra giam san xuét EPO, dic biét 1a déi véi diu tri thiéu mau.

Cac tac gia sang ché da phat hién ra hop chat ¢6 hoat tinh uc ché prolyl
hydroxylaza (PHD) va c6 kha nang kich thich sén sinh EPO, va hoan thién sang ché
nay.

Cu thé hon, sang ché dé cap dén:

[1] Hop chét c6 cong thuc sau [I] (sau day duoc goi la “hop chat theo sang ché™) hoac
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mudi dugc dung cua nd, hodc solvat cua no:

[1]

trong do:

cong thirc chu tao thanh phan:

><
\
3>
><

}X
RI

la nhom co cong thirc bat k¥ trong so cac ¢ong thire sau:

/N/ | fj N/ | ﬂ
N
N>\/’<‘ : N>-;N/ : Rl\<N”’<J hoé:‘ g""\iN
R! 1a:
(1) nguyén ti hydro,
(2) nhém alkyl Ci.6,
(3) nhom aryl Ce-14,
(4) nhom xycloalkyl Cs.s,
(5) nhém Ce.-14 aryl-Ci6 alkyl, hodc
(6) nhom Cj;.g xycloalkyl- Ci.¢ alkyl;
R21a
(1) nguyén ti hydro,
(2) nhém alkyl Ci-io,
(3) nhém aryl Ce.is dugc thé tily ¥ bing 1 dén 5 phén tir thé giong hodc khac duoc

chon tir nhém B sau déy,
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(4) nhom xycloalkyl Cs.g duoc thé tiy y bang 1 dén § phéan tir thé giéng hodc khac
duoc chon tir nhém B sau day,
(5) nhém xycloalkenyl Cs.s duoc thé tity y bing 1 dén 5 phén tir thé gidng hoac khac
duoc chon tir nhom B sau day,
(6) nhom heteroaryl dugc thé tiiy y bang | dén 5 phén tir thé gidng hoic khac nhau
dugc chon tir nhom B sau day (trong d6 ngoai nguyén tu cacbon, cac heteroaryl ¢6 1
dén 6 nguyén tir khac dugc chon tir nhom bao gdém cac nguyén tl nito, nguyén tir oxy
va nguyén tur luu huynh),
(7) nhom alkyl Ce.14 aryl- Ci6 (trong do aryl Ce-14 dugce thé tuy y bang 1 dén 5 nhém
thé tiy ¥ dwoc chon tir nhém B sau day), hoic
(8) nhém Cs.s xycloalkyl- Ci alkyl (trong d6 xycloalkyl Cs.s duge thé tily ¥ bang |
dén 5 ph?m tir thé giéng hodc khéac nhau dugc chon tir nhoém B sau day;
R31a
(1) nguyén t hydro,
(2) nguyén tur halogen,
(3) nhom alkyl Ci.s,
(4) nhém aryl Ce.14,
(5) nhom xycloalkyl Cs.g, hodc
(6) nhém Ce.14 aryl- Ci6 alkyl;
mdi nhém R* va R3 doc 1ap 1a
(1) nguyén tir hydro, hodc
(2) nhom alkyl Ci.,
nhom B:
(a) nguyén tu halogen,
(b) nhom alkyl Ci.,
(¢) nhom xycloalkyl Cs.s,
(d) nhom xyano, va
(e) nhém halo- Ci.6 alkyl.

[2] Hop chét theo muc [1] néu trén trong d6 cong thirc cdu tao thanh phan:
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[a nhom cé cong thirc sau
/ |
N
Ny )
>—~N
1
R
hodc mubi dugc dung cuia nd, hodc solvat cua no.

[3] Hop chét theo muc [1] néu trén,

trong d6 cong thuc ciu tao thanh phé‘m:

la nhém cé cong thuc sau

hoac mudi duge dung ctia nd, hodc solvat cua no.

[4] Hop chét theo muc [1] néu trén, trong d6 cong thirc cdu tao thanh phan:



la nhém cé cong thuc sau

hodc mudi dugce dung cua nd, hodc solvat cua nd.

[5] Hop chét theo muc [1] néu trén, trong d6 cong thirc céu tao thanh phan:

la nhém c6 cong thue sau

=
AN l

-’

X A ,,
\X—‘-'X

Rl

/
=N

hodc mudi duge dung cta no, hodc solvat cua no.

[6] Hop chit theo muc bat ky tur [1] dén [5] néu trén, trong d6 R* va R? déu la nguyén
g

tr hydro, hodc mudi duge dung cua no, hodc solvat cua no.

[7] Hop chét theo muc bat ky tir [1] dén [5] néu trén, trong d6 R’ 1a nguyén tir hydro,

hodc mudi duge dung cua nd, hodc solvat cua nd.

[8] Hop chét theo muc bat ky tir [1] dén [S] néu trén. trong do R' 1a nguyén tr hydro,

hodc mudi duge dung cua nd, hodc solvat cua no.

(9] Hop chét theo muc bat ky tir [1] dén [5] néu trén, trong d6 R? Ia

(1) nhém alkyl Cy.jo,
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(2) nhom aryl Ce.14 dugc thé tiry y bing 1 dén 5 phan tir thé gidng hodc khac dugce
chon tir nhom B néu trén,

(3) nhom Ce.14 aryl- Ci.6 alkyl (trong do aryl Ce-14 dugc thé thy y bang 1 dén 5 phan ti
thé giéng hodc khac dugc chon tu nhém B néu trén, hodc

(4) nhom Cs.g xycloalkyl- Ci.s alkyl (trong d6 xycloalkyl Cs-g dugc thé tuy y bang 1
dén 5 phi‘ln tir thé giéng ho#c khac dugc chon tr nhom B dugce dé cap ¢ trén, hodc
mubi duoc dung ctia no, hodc solvat ctia no),

[10] Hop chat theo muc [2] néu trén, trong d6 R* va R® déu la nguyén tir hydro, hodc
mudi duge dung cua no6, hodc solvat cua no.

[11] Hop chét theo muc [10] néu trén, trong do R’ 14 nguyén tr hydro, hodc mudi duge
dung cia no, hodc solvat cua no.

[12] Hop chit theo muc [11] néu trén, trong d6 R' 1a nguyén tir hydro, hodc mubi duoc
dung cia nd, hodc solvat cua no.

[13] Hop chét theo muc [12] néu trén, trong d6 R? 1a

(1) nhom alkyl Ci-10

(2) nhom Ce.14 aryl — Ci6 alkyl (trong d6 aryl Ce.14 dugc thé tily ¥ bang 1 dén 5 phan
t0r thé giéng hoic khac nhau dugce chon tir nhém B da dé cap O trén), hodc mudi duge
dung cua no, hodc solvat cta no,

[14] Hop chat ¢ cong thire sau {I-1] hodc mubi duoc dung clia né, hodc solvat cua no:
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la nhom co6 cong thuc bt ky trong sd cac cong thirc sau day:

Rll ) RH
R'" la:
(1) nguyén tr hydro,
(2) nhém alkyl Ci,
(3) nhém phenyl,
(4) nhom xycloalkyl Cs.6,
(5) nhém phenyl- Ci.6 alkyl,
(6) nhom Cjs.6 xycloalkyl- Ci. alkyl,
R?! la:
(1) nguyén t& hydro,
(2) nhom alkyl Ci.1o,
(3) nhém phenyl duge thé tay ¥ bang 1 dén 5 phan tir thé gidng hodc khac nhau duge
chon tir nh6ém B,
(4) nhém xycloalkyl Cs.s,
(5) nhom xycloalkenyl Cs.g,
(6) nhom thienyl duoc thé tuy y bang 1 dén 5 phin wr thé gidng hodc khac nhau dugc
chon tir nhom B,
(7) nhém phenyl- Ci.s alkyl (trong d6 phenyl duoc thé ty ¥ bang 1 dén 5 phin tir thé
giéng hoac khac dugc chon tir nhém B), hodc
(8) nhom Cs.g xycloalkyl- Ci alkyl;
R3! 1a:
(1) nguyén tir hydro
(2) nguyén tu halogen
(3) nhom alkyl Ci.6
(4) nhom phenyl
(5) nhém xycloalkyl Cs.g

-10-
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(6) nhom phenyl- Ci.¢ alkyl, va
mdi R*!' va R*! doc lap la:

(1) nguyén tir hydro, hodc

(2) nhom alkyl Ci

nhom B:

(a) nguyén tir halogen

(b) nhém alkyl Ci

(¢) nhém xycloalkyl Cs.g

(d) nhom xyano, va

(¢) nhom halo- Ci alkyl.

[15] Hep chét c6 cong thirc sau:

= I OH o
H
/N N\)J\
N OH
Yoo

N
hodc mudi dugc dung clia nd, hodc solvat ciia nd.

[16] Hop chét ¢ cong thirc sau:

= OH o
P
N/ OH

N0

N
hodac muoi duoc dung cua nd, hodc solvat cia no.

[17] Hop chit c6 cong thirc sau:

Z OH o
/N I I'I\.}\/tLOH
N
8

hodc mudi dugc dung clia nd, hodc solvat cia no.

[18] Hop chét ¢o cong thire sau:

11-
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% OH o
/N | H\/U\OH
N
(SR

hodc mudi dugc dung clia nd, hodc solvat cua no.

[19] Hop chét co cong thire sau:

F
OH
F = 0
| H

/N N\)J\

N OH
\

YN 0O

hodc mudi dugc dung clia nd, hodc solvat cua nd.

[20] Hop chét ¢ cong thirc sau:

hodc mubi dugc dung cuia nd, hodc solvat cua no.

[21] Hop chét ¢ cong thic sau:

cl = | OH o
A I
N / OH
YN oo

hodc mudi dugce dung cua nd, hodc solvat cua no.

[22] Hop chét co cong thirc sau:

-12-
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Fo F

F

OH
F = | 0
H
/N N\)L
N OH
YN o

N
hoac mudi dugce dung cia nd, hoac solvat cua no.

[23] Hop chét ¢ cong thire sau:

F F
F

F
y OH o
AL
N// OH
NSV

hoac muoi dugc dung cua nd, hodc solvat cua no.

[24] Hop chét ¢ cong thirc sau:

F
/ OH o
/N I H\/LLOH
N
T

hodc muoi duge dung cua nd, hodc solvat cua no.

[25] Hop chét co cong thiurc sau:

= OH o
| H
YN o0

-13-
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hodc mudi dugc dung cua nd, hodc solvat cua no.

[26] Dugc phdm chtra hop chit theo diém bét ky tir [1] dén [25], hodc cac mudi duge
dung cua no, hodc solvat ctua nd, hoac cac chét mang dugc dung (sau day dugc goi la
“duoc pham theo sang ché”).

[27] Chét we ché hydroxylaze prolyl bao gdm cac hop chit theo diém bat ky tir [1] dén
[25], hodc mudi duge dung cua nd, hodc solvat cua no.

[28] Thudc san sinh erythropoietin bao gdém céc hop chit theo diém bat ky tir [1] dén
[25] hodc mudi duoc dung cta nd, hodc solvat cua no.

[29] Thudc didu tri bénh thiéu mau chita cac hop chét theo bét ky diém nao tir [1] dén
[25], hodc mudi dugc dung cua nd, hodc solvat cua no.

[30] Thude diéu tri bénh thiéu mau cho bénh thiéu mau than chua cac hop chét theo
diém bat ky tir [1] dén [25] hodc mudi dugc dung cua né, hodc solvat cta no.

[31] Phuong phap san xudt chét e ché hydroxyla prolyl bao gdm budc phdi tron hop
chét dua theo diém bat ky tu [1] dén [25], hodc mudi duoc dung cua nd, hodc solvat
cta nd v6i chit mang/ta duge dugc dung.

[32] Phuong phap diéu ché thudc kich thich san sinh erythropoietin bao gém budc
phdi tron hop chét dua theo diém bat ky tur [1] dén [25], hodc mudi duoc dung cua né,
hoic solvat cua né véi chit mang/ta duge dugc dung.

[33] Phuong phap san xudt thudc diéu tri bénh thiéu mau bao gdm budc phdi tron hop
chét dua theo diém bét ky tur [1] dén [25], hodc mudi duoc dung cua no, hodc solvat
clia n6 vdi chat mang/ta dugc duge dung.

[34] Phuong phap san xuat thudc diéu tri bénh thiéu mau than bao gdm budc phdi tron
hop chit dua theo diém bét ky tir 1 dén 25, hodc mudi duoc dung cia no, hoac solvat
clia n6 vé6i chat mang/ta dugc dugce dung.

[35] Sang ché cling md ta phuong phap dé we ché prolyl hydroxylaza, bao gbém s
dung ¢6 hiéu qua tong sd lugng hop chét da duoc mé ta trong bét ky dé cap nao theo
[1] dén [25] néu trén, hodc mudi duoc dung cda no, hoac solvat cua no dbi voi dong
vat ¢o vu.

[36] Sang ché ciing mé td phuong phép kich thich san sinh erthropoietin, bao gom st
dung ¢6 hiéu qua tong s6 lugng hop chét da duoc mé ta trong bét ky dé cap nao theo

[1] dén [25] néu trén, hodc mudi duge dung cua nd, hodc solvat cua n6 doi v6i dong

-14-
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vat ¢d vu.
[37] Duogc phém diéu tri bénh thiéu mau cho dong vat cd vi, chua lugng cé tac dung
hop chét da duoc mé ta theo didm bét ky tir [1] dén [25] néu trén, hodc mudi dugc
dung ctia no, hodc solvat cta no.
[38] Dugc phém didu tri bénh thiéu mau than cho dong vét co vi, chira lugng cé tac
dung hop chit da dugc mo ta theo diém bat ky tir [1] dén [25] néu trén, hodc mudi
duoc dung cua nd, hodc solvat cia no.
[39] Go1 thuong pham bao gém duoc pham theo diém [26] va cac chi dan su dung
kém theo néu rd réng cac duogc phé”im ¢6 thé hodc nén duoc st dung dé diéu tri hoic du
phong cho bénh thiéu mau va thiéu mau than.
[40] B kit bao gdm duoc phim theo didm [26] néu trén va cac chi dan st dung kém
theo n€u rd rfmg cac dugc ph'flm ¢o thé hodc nén dugc st dung dé diéu tri hodc du

phong cho bénh thiéu mau hodc thiéu mau than.

M0 té chi tiét sang ché

Binh nghia vé mdi nhom thé hodc mdi gde thé duge sir dung trong md ta nhu
sau.

“Nguyén tu halogen” 1a nguyén tir flo, nguyén t&r clo, nguyén tir brom hogc
nguyén tir i6t.

“Nhom alkyl Ci.1o” [a nhém alkyl mach thang hodc mach nhanh c6 s& cacbon tir
| dén 10, t6t hon 1a nhém alkyl mach théng hodc mach nhanh co sb cacbon tir 1 dén 7.
Vi du, nhom metyl, nhém etyl, nhém propyl, nhom isopropyl, nhém butyl, nhom
isobutyl, nhém sec-butyl, nhom tert-butyl, nhém pentyl, nhém isopentyl, nhom tert-
pentyl. nhém etylpropyl, nhom neopentyl. nhom hexyl, nhém 2-etylbutyl, nhom 3.3-
dimetylbutyl, nhom 3,3-dimetylpentyl. nhom heptyl, nhom octyl, nhém nonyl. nhom
dexyl va cac nhom tuong tu ¢o thé duoc dé cap.

“Nhom alkyl Ci” la nhom alkyl mach thang hoac hoic mach nhéanh co sb
cacbon tir 1 dén 6, tdt hon 1a nhom alkyl mach thing hodc mach nhanh co s& cacbon tir
| dén 3. Vi du. dién hinh nhu “nhém alkyl Ci” dd dugc dé cdp ¢ trén va co so
cacbon tur 1 dén 6 ¢6 thé duoc dé cap.

“Nhom alkyl Ci.3” la nhom alkyl mach thing hodc mach nhanh c6 sb cacbon tir

1 dén 3. Vi du, dién hinh 1a nhom alkyl néu trén va sé cacbon tir 1 dén 3 ¢o thé duoc
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dé cap.

“Nhom aryl Ce.14" 1a nhdm hydrocacbon thom ¢6 s6 cacbon tir 6 dén 14. Vi du,
nhom phenyl, nhém naphthyl, nhom anthryl, nhom indenyl, nhém azulenyl, nhom
florenyl, nhom phenanthryl, nhém pentalenyl va cac nhom tuong tu co thé duoc dé
cap, v6i tdt hon 1a nhém phenyl.

“Nhom xycloalkyl Cs.3” 1a nhom xycloalkyl bdo hoa co s& cacbon tir 3 dén 8,
tdt hon néu 1a 3 dén 5, vi du, nhém xyclopropyl, nhém xyclobutyl, nhoém xyclopentyl,
nhom xyclohexyl, nhom xycloheptyl, nhém xyclooctyl va cac nhom tuong tu cd thé
duoc dé cap.

“Nhom xycloalkyl Cs.s” 1a nhém xycloalkyl bdo hoa co s6 cacbon tir 3 dén 5.
Vi du, dién hinh nhu “nhém xycloalkyl C;.s™ da dugc dé cdp O trén va cac nhom co 50
cacbon tir 3 dén 5 co thé duogc dé cap.

“Nhom alkyl Ce-14 aryl- Ci6” la mot nhom alkyl Ce.1a aryl- Ci6 trong do gbe
aryl Ce-14 12 “nhom aryl Ce.14” d@ dinh nghia & trén va mot nira alkyl Ci.¢ d6 la “nhom
alkyl C1.¢” duoc dinh nghia & trén, v6i uu tién cho nhoém alkyl Ce.14 aryl- Ci.e, trong do
phan alkyl Ci.6 la chudi mach thang cta nhom alkyl Ci.. Vi du vé cac nhom alkyl Ce.
14 aryl- Ci.6 bao gdm nhém phenylmetyl, nhém phenyletyl, nhom phenylpropyl, nhom
phenylbutyl, nhém phenylpentyl, nhom phenylhexyl. nhom naphthylmetyl. nhom
naphthyletyl, nhém naphthylpropyl. nhém naphthylbutyl. nhom naphthylpentyl. nhém
naphthylhexyl, nhém anthrylmetyl, nhom indenylmetyl, nhom azulenylmetyl, nhom
fluorenylmetyl, nhom phenanthrylmetyl. nhém pentalenylmetyl va cac nhom tuong tu.

“Nhom alkyl Cs.s xycloalkyl- Ci.¢” [a nhom alkyl Cs.s xycloalkyl- Ci. trong d6
gbc xycloalkyl Cs.g 1a “nhém xycloalkyl Cs.s” da dinh nghia ¢ trén va phan nira nhom
alkyl Ci. 12 “nhom alkyl Ci¢” dugc dinh nghia & trén. Vi du, cua no6 bao gébm nhém
xyclopropylmetyl, nhdém  xyclopropyletyl, nhém xyclopropylpropyl, nhom
xyclopropylbutyl, nhém xyclopropylpentyl, nhoém xyclopropylhexyl, nhdém
xyclobutylmetyl, nhom xyclobutyletyl, nhém xyclobutylpropyl, nhém xyclobutylbutyl,
nhom xyclobutylpentyl, nhém xyclobutylhexyl, nhom xyclopentylmetyl, nhom
xyclopentyletyl, nhom  xyclopentylpropyl, nhom  xyclopentylbutyl,  nhom
xyclopentylpentyl, nhom  xyclopentylhexyl, nhom  xyclohexylmetyl, nhém
xyclohexyletyl, — nhom  xyclohexylpropyl, ~ nhom  xyclohexylbutyl,  nhom

xyclohexylpentyl.  nhoém  xyclohexylhexyl. nhom  xycloheptylmetyl, nhom
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xycloheptyletyl, nhom  xycloheptylpropyl, nhém  xycloheptylbutyl, nhém
xycloheptylpentyl, nhom  xycloheptylhexyl, nhom  xyclooctylmetyl, nhom
xyclooctyletyl, nhom xyclooctylpropyl, nhom xyclooctylbutyl, nhém xyclooctylpentyl.
nhom xyclooctylhexyl va nhom tuong tu.

“Nhom xycloalkenyl C;s5” la nhdm xycloalkenyl ¢6 sb cacbon tir 3 dén 8 va
chira it nhit mot, tot hon la 1 hodc 2 lién két doi. Vi du, nhom xyclopropenyl, nhom
xyclobutenyl, nhém xyclopentenyl, nhom xyclopentadienyl, nhom xyclohexenyl,
nhom xyclohexadienyl (nhom 2,4-xyclohexadien-1-YL, nhom 2,5-xyclohexadien-1-
YL, v.v.), nhém xycloheptenyl, nhom xyclooctenyl va ciac nhom tuong tu co thé duoc
dé cap.

“Nhom heteroaryl” 1a nhom di vong thom, nhu mot nguyén tr dang vong bén
ngoai nguyén tir cacbon, ¢6 1 dén 6 nguyén tir khic loai duge chon tir cac nguyén tir
nito, nguyén tir oxy va nguyén tir luu huynh, trong dé co 3 dén 14 nguyén tir cAu thanh
trong vong, bao gb6m ca vong don va vong hop nhét.

“Nhoém heteroaryl vong don” la nhom heteroaryl vong don ¢ | dén 4 nguyén
tr khéac loai, vi du, nhom thienyl (vi duy, thiophen-2-YL, thiophen-3-YL), nhom furyl
(vi du, furan2-YL, furan-3-YL, v.v.), nhém pyrolyl (vi du, nhém 2-pyrolin-1-YL, 3-
pyrolin-3-YL, v.v.), nhom oxazolyl (vi du, oxazol-2-YL. oxazol-4-YL, oxazol-5-YL,
v.v.), nhém isoxazolyl (vi du, isoxazol-3-YL, isoxazol-4-YL, isoxazol-5-YL, v.v.),
nhom thiazolyl (vi du, thiazol-2-YL, thiazol-4-YL, thiazol-5-YL), nhom isothiazolyl
(vi du, nhu, isothiazol-3-YL, isothiazol-4-YL, isothiazol-5-YL), nhom imidazolyl (vi
du, imidazol-1-YL, 1H-imidazol-2-YL, 1H-imidazol-4-YL, v.v.), nhom (vi du,
pyrazol-1-YL, 1H-pyrazol-3-YL, 2H pyrazolyl-pyrazol-3-YL. 1H-pyrazol-4-YL. v.v.),
nhém oxadiazolyl (1.3.4-oxadiazol-2-YL. 1.2.3 oxadiazol,-4-YL, 1.,2.3-oxadiazol-5-
YL, 1,2.4 oxadiazol,-3-YL, 1,2,4 oxadiazol,-5-YL, 1,2,5-oxadiazol-3-YL, v.v.), nhom
thiadiazolyl (vi du 1,3,4-thiadiazol-2-YL, 1,2,3-thiadiazol-4-YL, 1,2,3-thiadiazol-5-
YL, 1,2,4 thiadiazol,-3-YL, 1,2,4-thiadiazol-5-YL, 1,2,5-thiadiazol-3-YL, v.v.), nhom
triazolyl (vi du, nhu 1.2.4-triazol-3-YL, 1,2,4-triazol-1-YL, 1,2,3-triazol-1-YL, 1,2,3-
triazol-2-YL, 1,3,4-triazol-1-YL, v.v.), nhom tetrazolyl (vi du, tetrazol-1-YL, tetrazol-
2-YL-tetrazol 1H-5-YL, 2H-tetrazol-5-YL, v.v.), nhom pyridyl (vi du, pyridin-2-YL,
pyridin-3YL, pyridin-4-YL), nhém pyrimidinyl (vi du, pyrimidin-2-YL, pyrimidin-4-
YL, pyrimidin-3-YL, v.v.), nhom pyridazinyl (vi du, pyridazin-3-YL. pyridazin-4-
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YL), nhém pyrazinyl (vi dy, pyrazin-2-YL, v.v.), nhom triazinyl (vi du 1,3,5-triazin-2-
YL) va céc loai tuong tu ¢O thé duoc dé cap.

Céc vi du vé “nhom heteroaryl hop nhit” bao gébm nhém quinolyl, nhém
isoquinolyl, nhom quinazolinyl, nhom quinoxalyl, nhém phthalazinyl, nhom
cinnolinyl, nhém naphthyridinyl, nhoém indolyl, nhém benzimidazolyl, nhém
indolinyl, nhém benzofuranyl, nhom benzothienyl, nhém benzoxazolyl, nhéom
benzothiazolyl, nhom benzodioxinyl, nhom benzothiazolyl, nhém tetrahydroquinolyl,
nhom dihydrobenzofuranyl, nhom dihydrobenzothienyl, nhém dihydrobenzodioxinyl,
nhom indenothiazolyl, nhom tetrahydrobenzothiazolyl, 5, nhém 7-dihydropyrolo [3,4-
d] pyrimidinyl, nhém 6,7-dihydro-5H-xyclopentapyrimidinyl, nhom imidazo [2,1-b]
thiazolyl, nhom pteridinyl, nhom purinyl va cac nhom tuong tu.

“Nhom alkyl halo- Ci.” [a “nhém alkyl Ci.¢” dugc dinh nghia ¢ trén, nhom nay
dugc thay thé bang 1 dén 5 nguyén tir halogen gidng nhau hodc khéc nhau, vi du,
nhém cloruametyl, nhom fluorometyl, nhém difluorometyl, nhém trifluorometyl,
nhom bromometyl, nhém cloruaetyl, nhom fluoroetyl, nhém bromoetyl, nhom
cloruapropyl, nhém fluoropropyl, nhém bromopropyl va cic nhém twong tu ¢o thé
duoc dé cap.

“Nhom B” bao gém cac nhom thé (a) dén (e) sau:

(a)“nguyén tir halogen” dugc dinh nghia ¢ trén,
(b)*nhom alkyl Ci.6” dugc dinh nghia ¢ trén,
(c)“nhom xycloalkyl Cs.” dugc dinh nghia ¢ trén,
(d) nhém xyano, va

(e)*“nhém alkyl halo- Ci6” dugc dinh nghia & trén.

“Nhom aryl Ce.14 duge thé tiry ¥ bing 1 dén 5 phén tir thé giéng hodc khac nhau
dugc chon tir nhom B 1a “nhom aryl Ce.14” dd duoc xac dinh & trén, day la sy thé tuy
y 1 dén 5 phan tir thé giéng hodc khéc nhau, bao gdm khéong thay thé nhom aryl Ce.14.
Céc nhom thé co thé giéng nhau hodc khac nhau va duoc chon tu “nhom B dugc dinh
nghia & trén.

“Nhom xycloalkyl Cs.g duoc thé tuy y bang 1 dén S phan tr thé giéng hoic
khac nhau dugc chon tir nhom B” 1a “nhém xycloalkyl Cs.” da dugc xac dinh & trén,
day la su thé thy y 1 dén 5 phan tir thé gidng hodc khéc nhau, bao gdm khong thay thé

nhém xycloalkyl Cs.s. Cdc nhom thé c6 thé gibng nhau hoic khéc nhau va dugce chon
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tlr “nhom B” dugc dinh nghia ¢ trén.

“Nhom xycloalkenyl Cs.g dugc thé tay y bang 1 dén 5 phan tir thé gidng hodc
khac nhau dugc chon tir nhém B” 14 “nhém xycloalkenyl Cs.g” da duogc xéac dinh &
trén, day 1a su thé tuy v 1 dén 5 phan tir thé giéng hoac khac nhau, bao gom khong
thay thé nhom xycloalkenyl Cs.s. Cac nhém thé c6 thé gidng hodc khac nhau va dugc
chon tir “nhom B” dugc dinh nghia & trén.

“Nhom heteroaryl dugc thé tuy y bang 1 dén 5 phan tir thé gidng hodc khac
nhau duoc chon tr nhom B 1a “nhom heteroaryl” da dugc dinh nghia & trén, ddy la su
thé tuy y 1 dén 5 phéan tir thé giéng hodc khac nhau, bao gbém khong thay thé nhom
heteroaryl. Cac nhom thé c6 thé giéng nhau hodc khac nhau va dugc chon tor “nhom
B” dugc dinh nghia ¢ trén.

Trong cac cong thuc [1] duoc dé cép & trén, cac nhom uu tién duge mo ta dudi
day.

Céng thirc cu tao thanh phén:

Rl

la nhém cé cong thuc bat ky trong sO cac cong thic sau:

2 F

7 F
D00 O 0
Nv N 7 P : // “
‘§-r<t Y= "~ 7 R~}

/
N—N hogc  N=N

Cong thirc cau tao thanh phan dugc uu tién l1a cdc nhém cé cong thirc:

va cac cong thirc tuong tu.
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Cong thire ciu tao thanh phin dugc vu tién hon nita 1a nhom c6 cong thirc

g
N

Vd

N\ J

N

R

R'la
(1) nguyén tr hydro

(2) nhém alkyl Ci.6
(3) nhém aryl Ce.14
(4) nhém xycloalkyl Csg
(5) nhém Ce.14 aryl- Ci alkyl
(6) nhom Cjs.g xycloalkyl- Ci.6 alkyl
TothonR' la
(1) nguyén tir hydro
(2) nhom alkyl Ci.3 (vi du, metyl)
(3) nhom aryl Ce.14 (vi du, phenyl)
(4) nhom xycloalkyl Cs.s (vi du, xyclopropyl)
(5) nhom aryl Ce.14 (vi du, phenyl)- alkyl- Ci-3 (t6t hon 1a alkyl- C1.3 mach théng, vi du,
etyl)
(6) nhom xycloalkyl Cs.g (vi du, xyclohexyl)- Ci.3 alkyl (vi du, etyl), hodc tuong tu.
Tét hon nira R' 1a nguyén tir hydro.
R? 14
(1) nguyén tr hydro
(2) nhom alkyl Ci-o
(3) nhom aryl Ce.14 duge thé tuy y bing 1 dén 5 phan ti thé dugc chon tir nhém B da
dé cap & trén.
(4) nhom xycloalkyl Cs.s dugce thé tuy y bang 1 dén 5 phan tur thé dugce chon tir nhém
B da dé cip & trén.
(5) nhom xycloalkenyl Cs.s duoc thé tiy y bang 1 dén S phan tr thé dugc chon tur
nhom B da dé cap & trén.
(6) nhom heteroaryl dugc thé tay y bing 1 dén 5 phan tir thé dugc chon tir nhém B da

dé cap o trén.
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(7) nhom aryl Ce.14 - alkyl Ci.6 (trong d6 aryl Ce-14 dugc thé thy y bang ! dén 5 phan tir
thé duoc chon tr nhom B da dé cap o trén) hodc
(8) nhom xycloalkyl Cs.g -alkyl Ci. (trong d6 xycloalkyl Cs.s dugc thé tuy y bang 1
dén 5 phén tir thé dugce chon tir nhom B d dé cap o trén)

Tt hon R? la:
(1) nguyén tir hydro
(2) nhém alkyl Ci.io
(3) nhom aryl Ce.14 dugc thé tuy y bang 1 dén 5 phan tu thé dugc chon tir nhoém B da
dé cap & trén
(4) nhém xycloalkyl Cs.x (vi du, xyclopentyl, xyclohexyl, xycloheptyl),
(5) nhém xycloalkenyl Cs.3 (vi du, xyclohexenyl),
(6) nhom heteroaryl (uwu tién nhoém vong don heteroaryl, vi du, thienyl) dugc thé tay y
bing 1 dén 5 phan tir thé dugc chon tr nhom B da dé cap & trén
(vi dy, (a) nguyén tir hydro (vi du, nguyén tr clo), va

(b) nhom alkyl Ci.6 (vi du, metyl))
(trong do heteroaryl, bén canh nguyén tir cacbon, ¢6 1 dén 6 nguyén tr khac loai (vi du
I dén 4) dugc chon tr nhom bao gdm nguyén tir nito, oxy, va luu huynh (vi dy,
nguyén td luu huynh)).
(7) nhém aryl Ce.14 - alkyl C. (trong d6 aryl Co.1a dugc thé tiy y bang 1 dén 5 phan ti
thé dugc chon tir nhom B da dé cdp o trén), hodc
(8) nhom xycloalkyl Cs.s -alkyl Ci.; (trong do nhom xycloalkyl Csg duge thé tay y
bing 1 dén 5 phéan tir thé gidng hodc khac tir nhom B da dé cap & trén).

T4t hon nira R? 1a
(1) nhém alkyl Ci-10 (vi du, etyl, propyl, isopropyl, butyl, isobutyl, pentyl, isopentyl,
tert-pentyl, hexyl, 1-etylpropyl, 2-etylbutyl, 3,3-dimetylbutyl, 3,3-dimetylpentyl),
(2) nhom aryl Couis (Vi du, phenyl) dugc thé tuy y bang 1 dén S (vi du 1 dén 3) nhom
thé gidng hodc khac dugc chon tir nhom B da dé cap & trén.
(vi du, (a) nguyén ti hydro (vi du, nguyén tir clo, nguyén tu flo).

(b) nhém alkyl Ci.; (vi du, metyl)

(¢) nhom xycloalkyl Cs.s (vi du., xyclopropyl).

(d) nhom xyano, va

(e) nhom alkyl halo- Ci.3 (vi du, trifuorometyl),
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(3) nhém aryl Ce-ia (vi du, phenyl-alkyl- Ci.6 (t5t hon la alkyl Ci.s mach thang, vi du,
metyl, etyl, propyl)
(nhém aryl Ce.14 duge thé tiy y bing 1 dén S phan tir thé gidng hodc khac nhau (vi du
1 dén 3) chon tir nhém B da dé cap & trén.
(vi du, (a) nguyén t halogen (vi du, nguyén ti clo, nguyén tr tlo),
(b) nhém xycloalkyl Cs.g (vi du, xyclopropyl), va
(c) nhom alkyl halo- Ci.3 (vi du, trifluorometyl)) hoéc
(4) nhém xycloalkyl Cs.s (vi du, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl)-
alkyl Cy.3 (vi du, metyl, etyl)
(nhom xycloalkyl Cs.s dugc thé tuy ¥ bang 1 dén 5 phan ti thé giéng hoic khic nhau
chon tir nhom B da dé cép & trén).
Tét hon nita R? 1a
(1) nhom alkyl Ci.¢ (vi dy, butyl, pentyl, 1-etylpropyl)
(2) phenyl dugc thé thy y bang 1 dén 3 nhom thé gidng hodc khac nhau dugce chon tur
a) nguyén tu halogen (vi dy, nguyén tir clo, nguyén tr flo)
b) nhom alkyl Ci.5 (vi du, metyl)
¢) nhom xycloalkyl Cs.s (nhédm xyclopropyl), va
d) nhom halo- C.3 alkyl, vi du, trifluorometyl,
(3) phenyletyl, hodc
(4) xyclopentyletyl.
R? dic biét tot hon 14 butyl, phenyletyl hodc 4-flo-3-trifloruametylphenyl.
Theo phuong 4n khac clia sdng ché, tét hon R? la:
(1) nhom alkyl Ci-10, hodc
(2) nhém aryl Ce.14 -alkyl Ci. (trong do aryl Ce-14 dugce thé tuy y bang 1 dén 5 phén tir
thé gidng hodc khac nhau dugc chon tir nhom B da dé cap o trén.
R3 1a
(1) nguyén tir hydro,
(2) nguyén tu halogen,
(3) nhom alkyl Ci..
(4) nhom aryl Ce-1a,
(5) nhoém xycloalkyl Ce. 14,
(6) nhom aryl Ce.14 -alkyl Ci.e,
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Tothon R® la
(1) nguyén tr hydro,
(2) nguyén tu halogen (vi du, nguyén tu clo),
(3) nhom alkyl Ci.6 (vi duy, atyl, pentyl),
(4) nhém aryl Ce.14 (Vi du, phenyl),
(5) nhom aryl Ce.14 (vi du, phenyl)-alkyl Ci¢ (uu tién alkyl Ci¢ mach thang, vi du,
etyl).
Tét hon nira R? 1a nguyén t& hydro.
Mbi nhém R* va R3 doc 1ap la
(1) nguyén tir hydro, hodc
(2) nhom alkyl Ci.
Tét hon, mdi nhoém R va R® doc lap 1a
(1) nguyén tr hydro
(2) nhém alkyl Ci.3 (vi dy, metyl).
Tét hon nita, m&i nhom R* va R® 1a déu la nguyén tir hydro.

Trong cong thuc [1], tt hon nita 1a hop chat ¢6 cong thirc [Ia] sau:

[a nhom cé cong thire sau:
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. { N N i N iy
}’“'j‘! V! R+ \// R\,\/\N

R»z R

N

R'" 13
(1) nguyén tt hydro,
(2) nhom alkyl Cy.; (vi du, metyl),
(3) nhom aryl Ce-14 (vi dy, nhom phenyl),
(4) nhém xycloalkyl Cs.s (vi du, xyclopropyl),
(5) nhom aryl Ce.14 (Vi duy, phenyl)-alkyl Ci.3 (t6t hon la alkyl Ci.3 mach thang, vi du,
etyl),
(6) nhém xycloalkyl Cs.g (vi dy, xyclohexyl-alkyl Ci.3(vi du. etyl),
R%1a
(1) nguyén tir hydro,
(2) nhom alkyl Cy.10
(3) nhom aryl Ce.14 dugc thé tiy y bang 1 dén 5 phéan tir thé gibng hodc khac nhau
dugc chon tir nhém B da dé cap O trén,
(4) nhém xycloalkyl Cs.g (vi du, xyclopentyl, xyclohexxyl, xycloheptyl),
(5) nhém xycloalkenyl Cs.g (vi du, xyclohexenyl),
(6) nhom heteroaryl ( nhém heteroaryl vong don, vi du, thienyl) duoc thé tiy y bang 1
dén 5 phan tr thé (vi du 1) giong hodc khac nhau da dé cap ¢ nhom B.
(vi du, (a) nguyén ti halogen (vi du, nguyén tu clo), va
(b) nhom alkyl Ci.¢ (vi du, metyl)
(trong d6 heteroaryl bén canh nguyén tir cacbon ¢o 1 dén 6 (vi du 1 dén 4) nguyén tu
khac loai dugc chon tir nhom bao gdm nguyén tir nito, nguyén tir oxy, va nguyén tu
luu huynh (vi du, nguyén tu luu huynh).
(7) nhém aryl C514- alkyl Ci. (trong d6 aryl Ce.14 dugc thé tily y bang 1 dén 5 phén ti
thé giéng hodc khic nhau chon tir nhom B da dé cap o trén), hodc
(8) nhom xycloalkyl Cs.s - alkyl Ci3 (trong do xycloalkyl Cs.g dugc thé tuy y bang 1
dén 5 phan tir thé gidng hoac khac nhau tr nhom B da dé cap o trén).
R la
(1) nguyén tu hydro,
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(2) nguyén tu halogen (vi du, nguyén tu clo),
(3) nhém alkyl Ci6 (vi du, etyl, pentyl),
(4) nhom aryl Ce-14 (Vi dy, phenyl), hodc
(5) nhom aryl Ce.14 (vi du. phenyl) alkyl Ci (t6t hon la alkyl Ci.s mach thing, vi du,
etyl), va
R* va R3* doc lap la
(1) nguyén tr hydro, hodc
(2) tét hon nita 1a nhém alkyl Ci-5 (vi du, metyl).
Hop chét theo sdng ché 1a hop chét ¢o cong thire [1a] dé cap dén & trén, trong d6
R'“la nguyén t hydro,
R% |3
(1) nhom alkyl Ci.i0 (vi du, etyl, propyl, isopropyl, butyl, isobutyl, pentyl, isopentyl,
tert-pentyl. hexyl, 1-etylpropyl. 2-etylbutyl, 3.3-dimetylbutyl. 3,3 dimetylpentyl),
(2) nhom aryl Ce.14 (vi du, phenyl) dugce thé tay y bang | dén 5 phan tu thé giéng hodc
khac (vidu 1 dén 3) duoc chon tor nhém B da dé cap ¢ trén,
(vi du, (a) nguyén ti halogen (vi du, nguyén tir clo, nguyén tir flo),
(b) nhom alkyl Ci.; (vi du, metyl),
(¢) nhom xycloalkyl Cs.s (vi du, xyclopropyl),
(d) nhém xyano, va
(e) nhém alkyl halo- Cy.3 (vi duy, triflometyl)
(3) nhom aryl Ce.14 (vi du, phenyl-alkyl Ci (tt hon 1a alkyl Cimach thang, vi du,
metyl, etyl, propyl)
( nhom aryl Ce.14 dugc thé tiy y bang 1 dén 5 (vidu 1 dén 4) phan tir thé chon tir nhom
B dugc dé cap O trén
(vi du, (a) nguyén tur halogen (vi du, nguyén ti alo, nguyén tur tlo),
(b) nhom xycloalkyl Cs.g (vi du, xyclopropyl). va
(¢) nhém halo- Ci alkyl (vi du, triflometyl)). hodc
(4) nhom xycloalkyl Cs.g (vi du, xyclopropyl, xyclobutyl, xyclopentyl. xyclohexyl0-
alkyl Ci.3 (vi du, metyl, etyl)
(nhém xycloalkyl Cs.g dugc thé tuy y bang 1 dén 5 phan tir thé chon tir nhom B da dé
cap ¢ trén).

R3* 1a nguyén t hydro, va
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R* va R déu la nguyén t hydro.
Trong mot phuong an khac cua sang ché, tir cac hop chéat c6 cong thuc [1], tt

hon 1a hgp chét c6 cong thic [I-1] sau ddy:

R®!
R?! :
X- \ [1-1]
X\ /\‘\'X1 41 5 Of
‘x‘-T-X‘ o R R
R
trong do cong thirc céu tao thanh phan:
= |
X3
X1 A1\X1
\ ’,]
x“ X
Rﬂ

';-"f‘ T 2 ,\l
J ” [ .'| | } ' “

m*.‘- JI.'I "-. n; ‘ P ‘“""-/'{ rT/ R'/‘:‘-«// N .

Lk b=t Yoo N

/ : b b hoa =

vy .o i il N10acC i B
R R :

R''1a

(1) nguyén tr hydro
(2) nhom alkyl Cy.6 (vi du, metyl),
(3) nhém phenyl,
(4) nhom xycloalkyl Cs.g (vi du, xyclopropyl),
(5) nhom phenyl-Ci.6 alkyl, hodc
(6) nhom xycloalkyl Cs.g -alkyl Ci,
R?' la
(1) nguyén tur hydro,
(2) nhém alkyl Ci.i0 (vi du, etyl, m-propyl, isopropyl, n-butyl, isobutyl. n-pentyl. n-
hexyl, I-etylpropyl. 3-metylbutyl. 2,2-isobutyl, n-pentyl, n-hexyl, l-etylpropyl, 3
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metylbutyl, 2,2-dimetylpropyl, 3,3-dimetylbutyl, 2-etylbutyl, 3.3-dimetylpentyl),
(3) nhom phenyl duoc thé ty v bang | dén S phan t thé gidng hodc khac nhau (vi du,
nguyén tr tlo, nguyén tur clo, metyl, xyano, xyclopropyl, trifluorometyl) duoc chon tir
nhém B dugce dé cap & trén,
(4) nhom xycloalkyl Cs. (vi du, xyclopentyl, xyclohexxyl. xycloheptyl),
(5) nhom xycloalkenyl Cs.g (vi du, xyclohxxenyl),
(6) nhom thienyl duoc thé tuy y bang 1 dén 5 phin tu thé gidng hodc khac nhau (vi du,
nguyén tr clo, metyl) duogc chon tir nhom B da dé cap o trén,
(7) nhom phenyl-Ci.6 alkyl (vi dy, phenylmetyl, phenyletyl, phenylpropyl) (trong dé
phenyl duoc thé tay y bing 1 dén 5 phan ta thé gidng hodc khac nhau ( vi du. nguyén
wr flo, nguyén tu clo, xyclopropyl. trifluorometyl) duoc chon tir nhom B da dé cap ¢
trén, hoac
(8) nhom xycloalkyl Cssg-alkyl Cis (vi du, xyclobutylmetyl, xyclopentylphenyl,
xyclopentyletyl, xyclohexyletyl);
R'1a
(1) nguyén tu hydro
(2) nguyén tir halogen (vi du, nguyén tur clo),
(3) nhom alkyl Ci.6 (vi dy, etyl, n-pentyl),
(4) nhdm phenyl,
(5) nhém xycloalkyl Cs.g, hodc
(6) nhém phenyl-Ci.¢ alkyl (vi du, phenyletyl) va
R* va R>! doc lap la
(1) nguyén tu hydro, hoic
(2) nhom alkyl Ci.6 (vi du, metyl).
Hop chét c6 cong thuc [I-1], tét hon 1a hop chét trong d6
R''Ia
(1) nguyén tir hydro,
(2) nhom alkyl Ci.6 (vi du, metyl),
(3) nhom phenyl, hoac
(4) nhom xycloalkyl Cs.g (vi du, xyclopropyl),
R?! 13
(1) nguyén tr hydro,
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(2) nhém alkyl Ci0 (vi dy, etyl, n-propyl, isopropyl, n-butyl, isobutyl, n-pentyl, n-
hexyl, 1-etylpropyl, 3 metylbutyl, 2,2-dimetylpropyl, 3,3-dimetylbutyl, 2-etylbutyl,
3,3-dimetylpentyl),

(3) nhém phenyl duge thé tiy y bang 1 dén 5 phén tir thé gidng hodc khac nhau (vi du,
nguyén tir flo, nguyén tr clo, metyl, xyano, xyclopropyl, trifluorometyl) dugc chon tur
nhém B da dé cap ¢ trén,

(4) nhom xycloalkyl Cs.g (vi du, xyclopentyl, xyclohexyl, xycloheptyl),

(5) nhom xycloalkenyl Cs.g (vi du, xyclohexenyl),

(6) nhom thienyl dugc thé tuy y bang 1 dén S nhom thé gidng hoac khac nhau (vi du,
nguyén tr clo, metyl, chon tir nhom B da dé cap o trén,

(7) nhém phenyl- Cis alkyl (vi du, phenylmetyl, phenyletyl, phenylpropyl (trng do
phenyl dugc thé tiy y bing 1 dén S phén tir thé ( vi dy, nguyén tir flo, nguyén ti clo,
xyclopropyl, trifluorometyl) chon tir nhom B da dé cap o trén), hodc

(8) nhom xycloalkyl Cs.g -alkyl Cis (vi du, xyclobutylmetyl, xyclobutylmetyl,
xyclohexylmetyl,, xyclopropyletyl, xyclobutyletyl, xyclopentyletyl, xyclohexyletyl);

R3'a
(1) nguyén tu hydro.

(2) nguyén tu halogen (vi du, nguyén tu clo),
(3) nhom alkyl Ci.6 (vi du, nguyén tr clo),

(4) nhom phenyl, hodc

(5) nhém phenyl Ci alkyl (vi du, phenyletyl),

R* va R*! doc lap la
(1) nguyén tr hydrom, hoéc
(2) nhém alkyl Ci. (vi du, metyl),

Tbt hon nira 13, R'' 1a nguyén tir hydro, metyl, phenyl, hodc xyclopropyl;

R2?!' 14 nguyén tr hydro, etyl, n-propyl. isopropyl, n-butyl, isobutyl, n-pentyl, n-
hexyl, l-etylpropyl 3 metylbutyl, 2,2-dimetylpropyl, 3,3-dimetylbutyl, 2-etylbutyl,
3,3-dimetylpentyl, phenyl duoc thé ty y bang 1 dén 5 phan tir thé gidng hoidc khac
nhau dugc chon tir nhom bao gdm nguyén tr flo, nguyén ti clo, metyl, xyano,
xyclopropyl va trifluorometyl; xyclopentyl, xyclohexyl, xycloheptyl; xyclohexenyl;
thienyl duoc thé tay y tir 1 dén 5 phan tir thé gidng hodc khac nhau dugc chon tir cac

nguyén tr flo, nguyén ti clo, xyclopropyl va trifluorometyl); xyclobutylmehyl,
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xyclopentylmetyl, xyclohexylmetyl, xyclopropylehyl, xyclobutylehyl,
xyclopentylehyl, hodc xyclohexylehyl;

R3!'1a nguyén tr hydro, nguyén tu clo, etyl, n-pentyl, phenyl. hoac phenyletyl,
va

R*' va R doc 1ap 1a nguyén tir hydro hodc metyl.

Hop chit theo sang ché hodc mudi duge dung cua nod, hodc solvat cia no, solvat
la cac hop chit duge mo ta trong vi du tir 1 dén 122 duoc uu tién, cac hop chét dugc
mo ta trong cac vi du 1, 2, 21, 31, 40, 44, 47, 52, 60, 74, 79, 116, 118, 119, 120, 121
va 122 duogc dac biét uu tién.

Mubi duoc dung cia hop chit c6 cong thuc [I] c6 thé l1a bat ky mudi nao mién
la né tao thanh mudi khéng doc hai véi cac hop chét theo sang ché. Vi du. cac mudi
cua nd bao gdm cac mudi véi axit vo co, mudi voi cac axit hitu co, mudi véi bazo vo
co, mudi véi bazo hitu co, mudi véi axit amin va cac loai tuong tu.

Céc vi du vé& mudi vdi axit vo co bao gdm mudi véi axit clohydric, axit nitric,
axit sulfuric, axit phosphoric, acid hydrobromic va cac mudi khac.

Céc vi du vé mudi vai axit hitu co bao gdbm cac mudi véi axit oxalic. axit
maleic, axit citric, axit fumaric, axit lactic, axit malic, axit succinic, axit tactaric, axit
axetic, axit trifluoroaxetic, axit gluconic, axit ascorbic, axit metanesulfonic, axit
benzensulfonic, axit p-toluenesulfonic va céac axit khac.

Céc vi du vé cac mudi bazo vd co bao gdm mudi natri. mudi kali. mudi canxi,
mudi magie, mudi amoni va cic mudi khac.

Cac vi du vé mudi voi bazo hitu co bao gém metylamin, dietylamin,
trimetylamin, trietylamin, etanolamin, dietanolamin, trietanolamin, etylenediamin, tris
(hydroxymetyl) metylamin, dixyclohexylamin, N, N'dibenzyletylenediamin, guanidin,
pyridin, picolin, cholin, cinchonin, meglumin va céac chat khac.

Céc vi du vé mudi véi axit amin bao gém cic mudi véi lysin, acginin, axit
aspactic, axit glutamic va cac chét khac.

Mdi mudi ¢ thé thu duoc bing cach cho hop chit ¢6 cong thic [1] phan ing
vol moOt bazo vd co, bazo hitu co, axit vo co. axit hitu co hodc axit amin dua vao
phuong phap da biét.

“Solvat” 1a hop chét duoc c6 cong thuc [I] hoac mudi dugc dung cda nd trong

d6 phéan tr dung moi duoc phdi hop, va ciing bao gdm céc hydrat. Gidng nhu solvat,
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solvat dugc dung uu tién bao gém, vi du, hydrat, etanolat, dimetylsulfoxidat va cac
chét khac ¢o cong thuce |I] hodac mot mudi duoc dung cua né. Vi du cu thé 1a bao g6m
hemihydrat, monohydrat, dihydrat va cac monoetanolat cta cac hop chét co cong thirc
[1], monohydrat mudi natri, 2/3 etanolat dihydroclorit, va cac chét tuong tu cua cac
hop chét duwoc c6 cong thie [1].

Solvat cua hop chit theo sang ché hodac mudi duoc dung cua no ¢cod thé thu duogc
dua vao phuong phap da biét.

Ngoai ra, hop chét co cong thuc [I] hodc mudi dugc dung cua no, hodc cac
solvat ctia né ¢6 rit nhidu dong phan khac nhau. Vi du, cong thirc E va cong thie Z 12
ddng phan hinh hoc, khi mét nguyén ti cacbon khong déi xtmg duoc biéu hién thi dua
vao do cac isome quang va diastereome cung biéu hién dudi dang cac dong phén lap
thé; va khi truc dbi xtung duoc biéu hién thi dua vao do cic ddng phan lap thé ciing
duoc biéu hién. Ngoai ra cac chét hdn bién cling ¢6 thé ¢6 mat. Vi vay, sang ché nay
bao géln tAt ca cac dong phan va cac hon hop cia né.

Ngoai ra, hgp chit theo sang ché hodc mudi dugc dung cua n6 hodc solvat cua
no ¢6 thé dugc gan nhan boi dong vi (vi du 3H, C, 3S, v.v.).

Hop chét ¢6 cong thuce [I] hoac mudi dugc dung cia no6 hodc solvat cua no tot
hon 1a hgp chit da duoc tinh sach. Hop chét ¢o cong thic [I] hodc mudi dugc dung
cua nod, hoac solvat cua nd tdt hon 1a mdi hop chét dat toi do tinh sach ¢o thé sir dung
lam san pham dugc.

Theo sang ché, tién chit ¢co cong thtc [I] co thé 1a mot dugc phém hitu hiéu.
“Tidn chit” 1a din xult cia hop chit sang ché trong dé c6 nhom phan huy héa hoc
hoac trao ddi chét, sau khi sir dung cac chit ban dau co thé tai phuc héi, vi du, su thuy
phén, su phén ly trong dung moi hodc phén huy trong diéu kién sinh ly. vbn da dem lai
hi€u qua cao. Tién chat nay chtra phuc h¢ khong co6 hoéa tri va mudi. Vi du, tién chat
duoc st dung dé cai thién su hap thu cua thudc qua dudng miéng hodc hudng vao gbe
muc tiéu.

Céc vi du vé gdc bién déi trong hop chit theo sang ché bao gdm cac nhom chire
nang c6 hoat tinh cao nhu nhom hydroxyl, nhom carboxyl, nhém amin va cac nhom
tuong tu.

Céc vi du cu thé v& nhom bién dbi hydroxyl bao gébm nhom axetyl, nhém

propiopyl, nhém isobutyryl, nhom pivaloyl, nhém palmitoyl, nhom benzoyl, 4
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metylbenzoyl, nhém dimetylcacbamoyl, nhém dimetylaminometylcacbonyl, nhém
sulfo, nhém alanyl, nhém fumaryl va cac nhém tuong tu. Ngoai ra, mudi natri cua
nhom 3 carboxybenzoyl, nhom 2-carboxyetylcacbonyl va cac nhom tuong tu ¢6 thé
duoc dé cép.

Cac vi du cu thé vé nhom bién doi carboxyl bao géln nhom metyl, nhom etyl,
nhém propyl, nhom isopropyl, nhéom butyl, nhém isobutyl, nhoém tert-butyl, nhém
pivaloyloxymetyl, nhom carboxymetyl, nhom dimetylaminomety! 1 - (axetyloxy) etyl,
nhom 1 - (etoxycacbonyloxy) etyl, nhom 1 - (isopropyloxycacbonyloxy) etyl. nhom 1 -
(xyclohexyloxycacbonyloxy) etyl, nhém (S-metyl-2-oxo-1, 3 -dioxol-4-YL) metyl,
nhom benzyl, nhém phenyl, nhém o-tolyl, nhom mocpholinoetyl, nhom N, N-
dietylcacbamoylmetyl, nhém phthalidyl va cac nhom tuong tu.

Céc vi du cu thé vé nhom bién d6i amin bao gdm nhém tert-butyl, nhom
docosanoyl, nhom pivaloyloxymetyl, nhoém alanyl, nhém hexylcacbamoyl, nhém
pentylcacbamoyl, nhém 3-metylthio-1-nhém propylcacbonyl (axetylamino), nhom 1 -
sulfo-1 (3 etoxy-4-hydroxyphenyl) metyl, nhéom (5-metyl-2-oxo0-1,3-dioxol-4-YL)
metyl, nhom  (5-metyl-2-oxo-  1.3-dioxol-4-YL)  metoxycacbonyl.  nhém
tetrahydrofuranyl, nhém pyrolidylmetyl va cac nhom twong tu.

Céc vi du vé “duge phdm” bao gom céc ché phiam ding qua dudng miéng nhu
thudc vién, vién nang, dang hat, dang bdt, vién ngdm, xi-rd, dang sita, dich huyén phu,
va cac loai tuong tu; cac ché pham dung ngoai nhu thudc dan. thude tiém, tra mat, nhé
mii. diéu tri phéi va cdac loai tuong tu.

Dugc pham theo sang ché dugc san xuéit dua theo phuong phap da biét trong
linh vuc k§ thudt vé& diéu ché dugc pham, do la tron hop chat co cong thire [I] hodc
mudi duogc dung cua nd, hodc solvat cua n6 voi mot lugng thich hgp cua it nhit mot
loai chdt mang. Trong khi cic thanh phan clia hgp chét ¢o cong thire [I] hodc mudi
dugc dung cia no, hodc solvat cua no thay doi tiy thude ciac dang diéu ché. liéu lugng
va céac diéu kién khac, vi du, tir 0,1 dén 100% trong lugng cua toan bd ché phé"lm.

Céac vi du vé “chit mang dugc dung” bao g(“)lﬂ co chét van mang hitu co hodc
vo ¢o thong thuong duge st dung lam nguyén liéu diéu ché. vi du, ta dugc. chat phan
huy. chit két dinh, glidant. chit boi tron va cac chit khac dé diéu ché chit ran: dung
moi, tac nhan hoa tan, tac nhan tao huyén phu, tdc nhan dé‘ing truong, tac nhan dém, tac

nhan ldm mém va cac tac nhan khac dé diéu ché chat long. Ngoai ra, trong truong hop
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can thiét mot sé phu gia nhu chit bao quan, chit chéng oxy hoa, chit mau, chét ngot
va cac chét tuong tu ciing duge sir dung.

Céac vidu vé “ta duoc” bao g6111 lactoza, sucro, D-mannitol. bt bép D-socbitol,
dextrin, xenluloza vi tinh thé, xenluloza tinh thé. carmeloza. canxi carmeloza canxi,
tinh bdt natri carboxymetyl, hydroxypropylxenluloza thay thé, gobm va céc loai twong
tu.

Cac vi du vé& “chit phan huy” bao gdm carmeloza, canxi carmeloza, natri
carmeloza, tinh bdt natri carboxymetyl, natri croscarmeloza, crospovidon,
hydroxypropylxenluloza thay thé thip, hydroxypropylmetylxenluloza, xenluloza tinh
thé va cac chat twong tu.

Cac vi du vé “chit két dinh” bao gdm hydroxypropylxenluloza,
hydroxypropylmetylxenluloza, povidon, xenluloza tinh thé. sucroza, dextrin, tinh bot,
gelatin. natri carmeloza. gdm va cac chat tuong ty.

Céc vi du vé “glidant” bao gdm axit silic khan nhe, magie stearat va cac chat
tuong tu.

Céc vi du vé cac “chét bdi tron” bao gdm magie stearat, canxi stearat, dd vun va
cac chat tuong tu.

Cac vi du vé “dung méi” bao gdm nudc tinh khiét, etanol, propylen glycol,
macrogol, dau virmg, dau ngd, dau 6 liu va cac chét twong tu.

Céac vi du vé cdc “tac nhan hoa tan” bao gdm propylen glycol, D-mannitol.
benzyl benzoat, etanol, triethanolamin, natri cacbonat. natri citrat va cac chit tuong tu.

Cac vi du vé cac “tac nhan tao huyén phu” bao gdm benzalkonium clorua,
carmeloza, hydroxypropylxenluloza, propylen glycol, povidon, metylxenluloza,
monostearat glycerol va cac tac nhan tuong tu.

Céc vi du vé cac “tac nhén ding trudng” bao gdém gluco, D-socbitol, natri
clorua, D-mannitol va cdc tac nhan tuong tu.

Céc vi du vé cac “tac nhan dém” bao gdm natri hydrogenphotphat, natri axetat,
natri cacbonat, natri citrat va cac tac nhan khac.

Céc vi du vé cac “tac nhan lam mém” bao gdm ruogu benzyl va cac loai twong
tu.

Céc vi du vé “chat bao quan” bao gom parahydroxybenzoat etyl, clorobutanol,

rugu benzyl. natri dehydroaxetat, axit sorbic va cac chat tuong tu.
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Cac vi du vé cac “chat chéng oxy héa” bao gdm natri sufit, axit ascorbic va cac
chit tuong tu.

Céc vi du vé cac “chét nhudém mau” bao gém cac mau thuc phém (vi du, thuc
phém mau do sb 2 hodc 3, thuc phém mau vang sb 4 hodc, v.v 5), B-caroten va cac
chit tuong tu.

Céc vi du vé cac “tac nhan lam ngot” bao gdm natri saccharin, glycyrrhizinat
dikali, aspartam va cac chat khéc.

Céc hop chit theo sang ché hodc mudi dugc dung, hodc solvat cua nd co6 hoat
tinh san xuit EPO do hoat dong wc ché prolyl hydroxylaza (PHD), va ¢6 thé dugce sk
dung du phong hodc diéu tri cac bénh va bénh 1y (réi loan) khac nhau do giam san xuét
EPO.

Céc bénh va bénh Iy (rdi loan) khac nhau do giam san xudt EPO, thiéu mau va
cac bénh tuong tu c6 thé duogc dé cap.

Noi chung, bénh thiéu méau bao gdm thiéu mau do tao mau bat thudng trong tiy
xuong, thiéu mau do thiéu sit, vitamin B12 hoac axit tolic, chady mau trong khi bi tai
nan hodc hoat dong, thiéu mau lién quan vadi chimg viém man tinh (bénh tu mién, khéi
u 4c tinh, bénh man tinh truyén, huyét twong té bao dyscrasia, v.v.), thiéu méu lién
quan vdi cac bénh ndi tiét (suy giap, hoi chimg tu mién dich polyglandular, bénh dai
thao duong loai [A. chay mau tu cung bat thuong. v.v). thiéu mau két hop vdi suy tim
man tinh, thiéu mau lién quan véi bénh thiéu mau, loét lién quan véi bénh gan, thiéu
méu do gia yéu, thiéu mau suy than (thiéu méu lién quan véi suy than), thiéu mau do
[i€u phap hoa hoc, va cac truong hgp khac.

Céc vi du vé céac bénh duoc mong dogi s€ dugc cai thién béng cach rc ché PHD
dé 6n dinh HIF bao g6m bénh thiéu mau cuc bo tim (dau thit nguc, nhdi mau co tim,
V.V.), rdi loan mach mau ndo do thiéu mau cuc bd (nhéi mau ndo, tic mach ndo, thiéu
mau ndo cuc bd nhét thoi. v.v.), cdc bénh than man tinh (bénh than thiéu méu cuc bd.
rdi loan dng than. v.v.). cac bién chimg cua bénh dai thao dudng. suu suy yéu nhan
thirc (mét tri nhd, bénh Alzheimer, bénh Parkinson, bénh Huntington. v.v.) va cac
bénh khac.

Céc chét trc ché prolyl hydroxylaza (PHD) va tic nhan san xuat EPO theo sang
ché duoc uu tién sir dung lam thude diéu tri bénh thiéu mau, cling nhu la thude diéu tri

bénh thi€u mau than.
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Dugc phdm theo sang ché co thé duge st dung qua dudng udng hodc st dung
ngoai rudt (vi du, nhu, st dung tai chd, st dung tai truc trang, tiém tinh mach, v.v.) &
ngudi cling nhu dong vét ¢ vu khac (vi du, nhu chudt, chudt, chudt déng, chudt lang,
thd, meo, cho, lon, trdu, bo, ngua, ctru, khi, v.v.). Liéu luong khac nhau tuy thudc vao
muc dich str dung, loai bénh, tri¢u ching, lidu quy dinh, 1 trinh sir dung va cac yéu to
khac. Vi duy, liéu hang ngay cho sir dung qua dudong miéng dbi véi nguoi 1on (trong
lugng co thé: khoang 60kg) thudng la trong vong khoang 1mg dén 1g, dua trén hop
chét theo sang ché ciing nhu cc thanh phin hoat déng, 1a thanh phan hoat dong.
Luong nay cé thé dugc sir dung tir mot dén vai lan.

Ké tir khi cac hop chét theo sang ché hodc mudi duoc dung cua no, hoac solvat
clia né tc ché PHD va dan dén san xudt EPO, né co thé duge sir dung nhu mat thanh
ph?m hoat tinh cua thude diéu tri hodc tac nhan du phong cho bénh thiéu mau.

“Uc ché PHD” ¢6 nghia la trc ché dac hiéu chirc nang cta prolyl hydroxylaza
va loai bo hodc lam suy yéu hoat tinh cta no. Vi du. né ¢ nghia la ac ché dac hidu cac
chire nang nhu enzym prolyl hydroxylaza dua trén cac diéu kién trong vi du, thir
nghiém 1 dugc dé cap dudi day. “Uc ché PHD” ciing thuong dugc hiéu la tc ché PHD
ngudi. Nhu la “chat e ché PHD”, né duoc coi nhu “chét e ché PHD nguoi”.

“Kich thich san xudt EPO” ¢6 nghia la ting cuong san xuét erythropoietin trong
than. Vi du, né ¢6 nghia la kich thich su san Xudt erythropoietin dua trén cac diéu kién
trong vi du, thir nghiém 2 dugc dé& cap dudi day. “Kich thich san xudt EPO” ciing
thuong duoc hiéu 1a “kich thich san xuit EPO nguoi”. Nhu la “tic nhan san xuét EPO”
nd dugce coi nhu * tac nhan tao EPO™.

Cac hop chat néu trén c6 cong thirc [I] hodc mudi duge dung cia nd. hoac
solvat cia no ¢é thé dugc sir dung két hop v6i mot hodc nhiéu loai dugc phz”im khac
nhau (sau day dugc goi la mot loai thubc s dung két hop) theo mdt phuong phip
thuong duge st dung trong linh vuc y té (sau ddy duogc goi la st dung két hop).

Thot gian st dung cac hop chét néu trén ¢6 cong thire [I] hodc mudi duoc dung
cia no, hodc solvat cia no, va thude sir dung két hop la khong gidi han, va chang ¢o
thé duoc str dung véi muc dich nhu didu ché két hop, hodc cac ché phém do c6 thé
duoc st dung ddng thdi hodc trong khoang thoi gian nhét dinh. Ngoai ra, thanh phan
dugc pham theo sang ché va thude st dung két hop ¢6 thé duge st dung nhu mét

thudc chita bénh trong mot bo kit. Liéu thude st dung két hop tuwong tu nhu li¢u lam
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sang, va co thé dugc lua chon phu hgp theo muc dich st dung, triéu chirng bénh, loai
bénh, thoéi quen su dung, 16 trinh thot gian, su két hop va cac yéu td khac. Cac hinh
thirc quan ly clua thudc st dung két hop bi giéi han thoi gian cu thé, né chi cin dugc
két hop vdi cac hop chét theo sang ché hoic mudi duge dung ciia no, hodc solvat cla
no.

Cac vi du, cua thude sur dung két hop bao gém tac nhan cho diéu trj va/hodc du
phong bénh thiéu mau va cac bénh tuong ty, va cac hop chat theo sang ché c6 thé
dugc sir dung két hop.

Cac vi du vé cac “tac nhan tri liéu va/hodc tac nhan du phong bénh thiéu mau”
bao gdm citrat kim loai mau, sulfat sat va cac chat khac.

Nhu PHD, PHD2 va PHD3 c¢6 thé dugc dé cap.

Tiép theo, cac phuwong phdp san xudt cac hop chit theo sang ché hodc mudi
dugc dung cua no, hodc solvat cta n6 cling dugc ly gidi cu thé. Tuy nhién, khong nhit
thiét phai noi rang sang ché nay khong gidi han véi cac phuong phap san xuat do. Doi
vai cac hop chét san xuét cua sang ché hodc mudi dung cua no, hodc solvat cua no, thir
tu cda cac phan ung co thé duoc thay ddi mot cach thich hop. Phan tng co6 thé duoc
bit dau tir gbe thay thé 1a hop ly.

Ngoai ra, su chuyén doi nhom thé thich hop (chuyén ddi hodc sira dbi thém cac
nhom thé) ¢6 thé duoc chén vao giita cac bude twong ung. Khi mot nhom tac dong
chuc ning dugc biéu hién, su bdo vé va loai bo bao vé co thé dugc thuc hién mot cach
thich hop. Hon nira, dé thuc dé‘iy tbc do phan Gng, mot tdc nhén khac so véi tic nhan
thtr nghiém c¢6 thé dugc sir dung. Thém vao d6, mot hop chat khoi dong khong duge
mo ta phuong phap san xudt cling xuat hién trén thi truong hodc ¢6 thé dugc diéu ché
d& dang bang cach két hop cac phan ung da biét.

Céc hop chat thu duge trong mdi bude ¢6 thé dugc tinh sach bang phwong phap
thong thuong nhu chung ct, két tinh, sdc ky cot va cac phuong phap khéc. Trong mot
s& trudng hop, hop chét c6 thé duoc ap dung cho cac budc tiép theo ma khong can
phén lap va tinh sach.

Trong phuong phéap san xuit sau ddy, “nhiét do phong” c6 nghia 1a tir 1 dén
40°C.

Phuong phéap san xuét 1
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trong d6 R'" va R'¢ [a cac nhom bao vé carboxyl nhom metyl, nhom etyl,
23 y y y

nhom benzyl, nhém tert-butyl va cac nhom tuong tw, R''" [a nhom béao vé hydroxyl
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nhu nhom axetyl, nhém benzyl, nhom metyl, nhom etyl, nhém isopropyl, nhom
trimetylsilyl, nhom trietylsilyl, nhom tert-butyldimetylsilyl, nhom triisopropylsilyl,
nhom tert-butyldiphenylsilyl va cac nhom tuong tu, X1la va X11b la moi nguyén tu
halogen nhu nguyén tir clo, nguyén tir brom, nguyén tu i6t, nguyén tir flo va cac nhom
tuong tu, cac nhém dugc phép nhu nhéom p-toluenesulfonyloxy, nhom

metanesulfonyloxy, nhom trifluorometanesulfonyloxy va cac nhom tuong tu.

Budc 1

Hop chat [I-1-2] ¢ thé thu dugc bing cach cho hop chét [I-1-1] vao kim loai
hoa theo phuong phéap thong thuong, va dua vao nhom carboxyl bang cach st dung
cacbon dioxit. Su kim loai hoa dugc thuc hién bdi phan (ng voi thude tho kim loai
hitu co nhu n-butyllithium, sec-butyllithium, lithium diisopropylamit, lithium bis
(trimetylsilyl), amit, natri bis (trimetylsilyl), amit, kali bis (trimetylsilyl), amit, lithium
amit, natri amit va cac chit khac véi diéu kién nhiét do thép trong hexan, benzen,
toluen. tetrahydrofuran, dietyl ete, 1,4-dioxan va cdc tidc nhén riéng ré khac hoac dung
moi hitu co hdn hop cua nd, sau do tién hanh phan (mg voi cacbon dioxit dé tao thanh

hop chat [I-1-2].

Budc 2

Hop chét [1-1-3] ¢6 thé thu dugc bang cach dua nhém bdo vé vao nhéom
carboxyl ctia hop chét [1-1-2 theo phuong phép thong thuong. Vi du, khi cac nhom bao
vé 1a nhom tert-butyl, hop cht [I-1-3] ¢ thé dugc thu duoc bdi phan ting véi tert-
butyl 2,2,2-tricloruaaxetimidat trong diéu kién nhiét do thép téi nhiét do cao véi su co
mit cha axit chang han nhu axit p-toluensulfonic, axit metansulfonic, triflorua boron,
triclorua boron, tribromua bron, nhom triclorua, hydro clorua, hydro bromua. axit
phosphoric, axit sulfuric, axit axetic, trifluoroaxit axetic va mot sd axit khac trong
hexan, cloruafom, metylen clorua, etyl axetat, toluen, 1,4-dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, dimetyl sulfoxit, N, N-dimetylfocmamit, axetonitrin va cac chét khac
riéng ré€ hodc su dung hon hgp dung mdi cua no.
Budce 3

Hop chat [I-1-4] co thé thu dugc bing cach dua nhém bao vé hydroxyl c¢é cong

thae R vao hop chét [I-1-3] theo phuong phap thong thuong. Vi du, khi mét nhom

hydroxyl bao vé bdi nhom benzyl dugc dua vao, hop chét [I-1-3] dugc phan ung véi
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ruou benzyl dudi nhiét do thép dén nhiét dd cao véi su co mit cua cac bazo nhu
trietylamin, kali tert-piperonyl, kali cacbonat, natri hydrit, n-butyllithium, lithium
diisopropylamit va céc chit khac trong hexan, dimetyl sulfoxit, N, N-
dimetylfocmamit, axetonitrin, tetrahydrofuran, 1,4-dioxan, 1,2-dimetoxyetan, toluen
va cac chit khac riéng ré hodc trong hdn hop dung méi cua no, tir do cé thé thu dugc

hop chét [I-1-4].

Budc 4

Hop chét [I-1-5] ¢o thé thu duoc tir phan tng ctia hop chét [I-1-4] véi hydrazin
monohydrat & moi truong nhiét do thép dén nhiét do cao trong cloruafom, toluen, 1,4-
dioxan, tetrahydrofuran, 1,2-dimetoxyetan, metanol, etanol, 2-propanol, dimetyl
sulfoxit, N, N-dimetylfocmamit, axetonitrin, nudc va cac chét khac rién r& hoic trong
dung moi hdn hgp cua né.
Budc 5

Hop chat [I-1-6] ¢6 thé thu dugc tir phan tng cla hop chat [I-1-5] véi mot hop
chét orthoeste nhu trimetyl octofocmat, trietyl octofocmat va cac chét khic hoidc axit
focmic & diéu kién nhiét do thép tdi nhiét do cao véi su c6 mét cua axit nhu axit p-
toluensulfonic, axit metansulfonic, triflorua boron, triclorua boron, tribromua boron,
hydro clorua, hydro bromua. axit phosphoric, axit sulfuric va cac chat khic trong
hexan, cloruafom, metylen clorua, etyl axetat, toluen, 1,4 - dioxan, tetrahydrofuran,
1,2-dimetoxyetan, metanol, etanol, 2-propanol, dimetyl sulfoxit, N, N-

dimetylfocmamit, axetonitrin va cac chat khac riéng ré hodc khong can dung moi.

Budc 6

Hop chét [I-1-7] ¢6 thé thu dugc bang cach thuc hién phan tng tai sdp xép lién
két doi trong vong clia hop chét [I-1-6] & nhiét do phong dén nhiét do cao véi su co
mit cia bazo nhu natri hydroxit, mocpholin, piperidin, pyrolidin va cac chat khac
trong hexan, cloruafom, metylen clorua, etyl axetat, toluen, 1,2-dimetoxyetan, 1.,4-
dioxan, tetrahydrofuran, 1,2-dimetoxyetan, metanol, etanol, 2-propanol, dimetyl
sulfoxit, N, N -dimetylfocmamit, N, N-dimetylaxetamit, axetonitrin va cac chét khac

riéng r& hodc dung moi hon hop cua no.

Budce 7

Hop chit [I-1-8] c6 thé thu dugc bing cach loai bé cac nhom bao vé carboxyl
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ctia cic hop chit [1-7] theo phuong phap thong thudng. Vi du, khi R''® 1a nhom tert-
butyl, hop chit [I-1-8] c6 thé dugc thu duoc boi phan Gng véi axit nhu axit p-
toluensulfonic, axit metansulfonic, triflorua boron, triclorua boron, tribromua boron,
nhom triclorua, hydro clorua, hydro bromua, axit phosphoric, axit sulfuric, axit axetic,
trifluoroaxit axetic va cac axit khac trong diéu kién nhiét do thip toi nhiét do cao trong
hexan, cloruafom, metylen clorua, etyl axetat, toluen, 1,2-dimetoxyetan, 1,4-dioxan,
tetrahydrofuran, metanol, etanol, 2-propanol, dimetyl sulfoxit, N, N-dimetylfocmanmit,
N, N-dimetylaxetamit, axetonitrin, nugc va cac chét khac riéng ré& hoac dung méi hon
hop clia cac chit nay. Khi R''"® 1a nhom metyl, nhom etyl hodc nhém tert-butyl, hgp
chét [I-1-8] ¢o thé thu dwoc bing cach thiy phan hop chit [I-1-7] & diéu kién nhiét do
thép tGi nhiét do cao véi su ¢d mat cua natri hydroxit, kali hydroxit, kali cacbonat, nari
cacbonat, lithium hydroxit va cac chat tuong tu trong mot dung moi hon hop nude va
dung mdi nhu la etanol, metanol, 2-propanol, tetrahydrofuran, 1,4-dioxan, 1,2-

dimetoxyetan, N, N-dimetylfocmamit, axetonitrin va cac chit khéc.

Budc 8

Hop chét [1-1-9] co thé thu duoc b'fmg cach dua nhom bao vé vao nhdm bao vé
acboxyl cta hop chét [I-1-8] theo phuong phap thong thuong. Vi dy, khi cac nhém bao
vé 12 nhom etyl, hop chét [I-1-9] ¢6 thé dugc thu dugc tir phan Gmg cia hop chét [I-1-
8] voi N, N-dimetylfocmamit dietyl axetal dudi ¢ diéu kién nhiét d@ thap t6i nhiét do
cao trong cloruafom, metylen clorua. etyl axetat, toluen. 1.4-dioxan, tetrahydrofuran,
1,2-dimetoxyetan, metanol, etanol, 2-propanol, dimetyl sulfoxit, N, N-
dimetylfocmamit, axetonitrin va cac chét tuong tu riéng r& hodc trong dung moi hdn
hop cua no.

Budc 7 va budc 8 ¢o thé duoc bo qua. Trong trudong hop nay, R'"'*=R!'e,

Budc 9

Hop chét [I-1-10] co thé thu dugc bing cach dua nhém di ra vao vong pyridin
ctia hop chét [I-1-9 theo phuong phap thong thudng. C6 thé thu dugc hop chét [1-1-11]
¢6 hai phan tu bi thay thé. Khi nhom di ra la mot nguyén tir i-6t, hop chat 1-1-10] va
[hop chat I-1-11] ¢6 thé duge thu dugce bdi phan Ung voi thude tha kim loai hitu co
nhu n-butyllithium, sec-butyllithium, lithium diisopropylamit, lithium bis

(trimetylsilyl), amit, natri bis (trimetylsilyl), amit, kali bis (trimetylsilyl) amit, lithium
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amit, natri amit va cdc tdc nhan khac & diéu kién nhiét do thép trong hexan, toluen,
1,2-dimetoxyetan, ete dietyl, 1,4 - dioxan, tetrahydrofuran va cac chét khac riéng ré
hodc trong dung modi hdn hop cta né dé thuc hién kim loai hoa, tiép theo 1a phan tng

VOl 10t.

San xut phuong phap I-2
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trong d6 R'?* ]a mot nhom béao vé carboxyl nhu nhom metyl, nhoém etyl, nhom
benzyl, nhom tert-butyl va cdc nhém tuong tu, céc ky hiéu khac nhu dinh nghia ¢ trén.
Ngay ca khi R? cia [1-2-1] dén [1-2-4] 1a khac vé6i cac nhom thé xac dinh, né van c6
thé duge st dung chi cin cac nhom thé xac dinh do6 c6 thé thu duoc bang cach chuyén

ddi nhom thé thich hop.
Bude 1

Hop chét [I-2-1} co thé thu dugc béng cach dua nhom thé R? hodc mét tién chét

ctia n6 vao hop chit [1-1-10] theo phuong phap thong thuong. Vi dy, khi R? 1a nhoém
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butyl, hop chét [I-2-1] ¢é thé duoc thu duoc tir phan Gng cua hop chét [1-1-10] véi axit
butylboronic ¢ diéu kién nhiét do phong dén nhiét do cao véi su ¢6 mat cua chét xuc
tac palladium nhu [1,1-bis (diphenylphosphino) ferocen palladium (II) diclorua,
tetrakis (triphenylphotphin) palladium, bis palladium (triphenylphosphin) (II) diclorua,
palladium axetat-triphenylphosphin va cac chit khac va mot bazo nhu kali axetat, kali
cacbonat, kali hydro cacbonat, natri hydro cacbonat, kali photphat, trietylamin,
diisopropyletylamin, natri hydrogenphosphat, cacbonat casium va cac chit khac, bang
cach thém mdt mudi bac nhu cacbonat bac, nitrat bac, bac [1] oxit va cac mudi khac
trong hexan, N, N-dimetylfocmamit, N, N-dimetylaxetamit, axetonitrin, 1,2-
dimetoxyetan. tetrahydrofuran, 1.4-dioxan, toluen. nudc va cac chat khac riéng ré hoac

trong dung moi hon hop cta no.

Budc 2
Hop chét [I-2-2] c6 thé thu duoc bang cach loai bo cic nhom bao vé carboxyl

cta cac hop chit [2-1] gidng nhu phuong phap san xuét I-1, bude 7,

Bugc 3

Hop chét [1-2-3] ¢6 thé thu duoc bang cich ngung tu hop chét [I-2-2] véi dan
xuét glyxin co cong thirc HINC(R*)(R¥)COOR'?* theo phuong phéap thong thudng. Vi
du, hop chét [1-2-3] ¢ thé thu duoc bang cach ngung tu hop chét [1-2-2] véi dan xuat
slyxin ¢6 cong thue HaNC(R*)(R*)COOR ' trong diéu kién nhiét do thip t&i nhiét do
cao vo&i sy c6 mit cua tic nhan ngung tu nhu dixyclohexylcarbodiimit, 1,1 '-
cacbonyldiimidazol, 1-etyl-3-(3-dimetylaminopropyl) carbodiimit hodc mudi cta no.
azide diphenylphosphoryl va céc tiac nhan khiac. Néu can thiét co thé bd sung N-
hyvdroxysuccinimit, 1-hydroxybenzotriazol, dimetylaminopyridin va céac tdc nhan khéc
hodc bd sung bazo nhu kali cacbonat, natri hydro cacbonat, xézi cacbonat, trietylamin,
diisopropyletylamin, mocpholin, pyridin va cac tac nhan khac trong dung moi nhu N
N dimetylfocmamit, axetonitrin, tetrahydrofuran. cloruatom, etyl axetat, metylen
clorua, toluen va cdc nhom tuong tu.
Budc 4

Hop chét [I-2-4] ¢6 thé thu duoc bing cach loai bo nhom bao vé R'P cua hop
chit [1-2-3] theo phuong phap théng thuong. Vi du. khi R''" la nhom benzyl, hop chét

[1-2-4] ¢6 thé dugc thu duge bang cach hydrgen hoa trong diéu kién nhiét dé phong
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dén nhiét do cao trong méi trudng hydrogen & ap suat binh thuong véi su c6 mit cla
chdt xuc tac nhu palladium cacbon, palladium hydroxit, oxit bach kim, cacbon bach
kim, Raney nickel va cac tdc nhan khac trong hexan, metanol, etanol, 2-propanol,
tetrahydrofuran, N. N-dimetylfocmamit, N, N-dimetylaxetamit, etyl axetat, axit axetic,
nudce va cac chat khac riéng ré hoac trong hdn hop dung méi cua né.
Budce 5

Hop chit [I-2-5] c¢6 thé thu duoc gidng nhu phuong phap san xuét I-1, bude 7,

bang cach loai bé cic nhom bao vé carboxyl cua cac hop chét [1-2-4],

Phuong phap san xudt I-3

R R?"}.{ ;
R 0 R o
[=1-11 ~ )
( ) . N 0 ] N .
buoe | N R buge )y ‘. .
N 0 " .
[1-3-1) o
R
R OH
buae 3 y N e ;;1 o
N 0
[1-3-4]

trong d6 ngay ca khi R? va R cua [1-3-1] va [I-3-2 la khac so véi cdc nhom thé
xac dinh, chung van co thé dugce sir dung chi cin cac nhom thé xéac dinh nay co thé
dugc tao thanh bang cach chuyén dbi nhom thé thich hop, va cac ki hiéu nhu dinh

nghia & trén.

Budc 1

Hop chit [1-3-1] ¢6 thé thu dugc bang cach dua nhom R? va R¥ hodc mét tién
chit vao hop chat [I-1-11] gidng nhu phuong phap san xudt I-2, budc 1, Vi du, khi mot
nhom alkenyl dugc dua vao nhu [a mot tién chat cua R? va R?, hop chét [1-3-1] co thé

duoc thu dugce bang cach cho phan ung hop chét [I-1-11] véi axit alkenylboronic
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giéng nhu trong phuong phap san xuat I-2, budc 1.

Budc 2
Hop chét [1-3-2] ¢6 thé thu duge bang cach loai bo 1op bao vé R''® ciia hop chét

[1-3-1] gidng nhu phuong phap san xuét 1-2, budc 4.

Budce 3

Hop chét [I-3-3] ¢6 thé thu dugc bing phan ung cia hop chat [I-3-2] véi dan
xuét glyxin ¢6 cong thirc HaNC(R*)RH)COOH. Vi du, hop chét [I-3-3] co thé thu duge
tir phan tng cia hop chit [3-2] véi mudi natri ctia dan xuat glyxin & nhiét do phong
dén nhiét d6 cao trong hexan, cloruafom, metylen clorua, toluen, 1,4-dioxan,
tetrahydrofuran, 1,2-dimetoxyetan, metanol, etanol, 2-propanol, 2-metoxyetanol,

dimety! sulfoxit, N, N-dimetylfocmamit, axetonitrin, nuéc va cac chat khac riéng ré

hoac trong dung mdi hdn hop cuia no.

Phuong phéap san xuit -4

y1b RHE 2R3 R
0 o}
1-1-11) - ‘, | -
. N o 0 ke : N Tic
bude | N R buee 2 N : E R
N 0 M o}
[1-4-1] [1-2-2]
R3 R3
. OH . OH
¢ 0
3 ’ R H
- N o) e o . N . “‘4\;._; oM
budc 3 bugc 4 R RS
N ) N o)
{-4-3) [I-4-4] |

trong do ngay ca khi R® cta [I-4-2] va [I-4-3] la khac so véi cdc nhom thé xac

dinh, n6 van c6 thé duge sir dung chi can nhom thé xac dinh ¢6 thé thu dugc bang cach

chuyén di nhém thé thich hop, va cac ky hiéu khac nhu dinh nghia & trén.

Budce |

-43-



21758

Hop chét [1-4-1] co thé thu dugc bﬁng cach khu{iy hop chat [I-1-11] ¢ diéu kién
nhiét do th'élp t§i nhiét dd cao vaoi su ¢d mat cliia chat xic tac palladium nhu 1,1-bis
(diphenylphosphino) ferocen] palladium (II ) diclorua, (triphenylphosphin) tetrakis
palladium, bis palladium (triphenylphosphin) (II) diclorua, palladium axetat-
triphenylphosphin va cac chdt khac; cung véi cac tic nhan khir nhu tri-n-butyltin
hydrit va cac tdc nhan khéc trong hexan, cloruatom, metylen clorua, etyl axetat,
benzen, toluen, 1,2-dimetoxyetan, 1,4-dioxan, tetrahydrofuran, dietyl ete, axetonitrin,

nudce va cac chat khéc riéng ré hoac trong dung moi hon hop cua no.

Budce 2
Hop chét [I-4-2] ¢6 thé thu dugc bing cach thay thé X' cua hop chét [I-4-1]

bang R’ hoic tién chat ctia né gidng nhu phuong phap san xuat I-2, budc 1.

Budce 3
Hop chét [1-4-3] ¢d thé thu dugc bang cach loai bo 16p bao vé cia RM® cua hop

cht [1-4-2] gidng nhu phuong phap san xudt [-2, budrc 4.

Budc 4
Hop chit [I-4-4] c¢6 thé duoc thu dugc tir phan tng ctia hop chit [1-4-3] véi dan
xudt glyxin ¢o cong thie HaNC(R*)(RHCOOH hodc mudi voi mot kim loai cia né

gidong nhu phuong phap san xuat 1-3, budc 3.

Phuong phép san xuét I-5
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buec 3

trong d6 cac ky hiéu dugc dinh nghia ¢ trén.

Budce 1

Hop chét [1-5-1] ¢6 thé thu duoc bang cach dua nhom thé R? vao hop chit [I-1-
10] theo phuong phap thong thudng. Vi du, khi R [a nhom hop chat clorua, [I-5-1] ¢o
thé thu dugc tir phan ung cua hop chat [I-1-10] véi tac nhan co chira clo nhu
hexacloruaetan va cac tac nhan khac trong diéu kién nhiét do thép Vo1 su ¢O mdt cla
chit hitu co kim loai nhu n-butyllithium, lithium hexametyl disilazit, natri bis
(trimetylsilyl), amit, kali hexametyl disilazit, diisopropylamit lithium, tert-piperonyl va
cac chat khac trong hexan, benzen, toluen, tetrahydrofuran, dietyl ete, 1,4-dioxan va

cac chat khéc riéng ré hodc trong dung moi hon hop cua né.

Budc 2
Hop chét [1-5-2] ¢o thé thu dugc bang cach thay nhom thé X' ctia hop chét [I-
5-1] bang nhom thé R? hodc tién chat cta no gidng nhu phuong phap san xuat 1-2,

budce 1,

Bude 3
Hop chét [I-5-3] ¢6 thé dugc thu duge bang cach loai b bao vé R''® ciia hop

chit [1-5-2] gibng nhu phuong phap san xuit 1-2, budc 4,
Budce 4
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Hop chét [I-5-4] co6 thé thu duge bing phan mg cta hop chat [1-5-3] vé6i dan
xudt glyxin c¢6 cdng thie HoNC(R*)(R¥)COOH hodc kim loai ciia no giong nhu
phuong phéap san xuét I-3, bude 3.

Phuong phap san xuat 1-6
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trong d6 R'®" 1a nhom bao vé hydroxyl nhu nhom axetyl. nhom benzyl. nhom
metyl, nhom etyl, nhom isopropyl, nhom trimetylsilyl, nhom trietylsilyl. nhom tert-
butyldimetylsilyl, nhom triisopropylsilyl, nhoém tert -butyldiphenylsilyl va cac nhom
tuong tu, R'%® va R'% [a nhom bao vé carboxyl nhu nhom metyl, nhém etyl, nhém
benzyl, nhom tert-butyl va cac nhom tuong tu, X'% 1a nguyén tir halogen nhu nguyén
tr flo, nguyén ti clo, nguyén tu brom, nguyén tu i6t va cac nguyén tu khac, hoic
nhom di ra nhu nhom p-toluensulfonyloxy. nhém metansulfonyloxy, nhom
trifluorometansulfonyloxy va cac nhom tuong tu, va cac ky hiéu khac da dinh nghia ¢
trén. Ngay ca khi R? cua [1-6-4] dén [1-6-10] khdc so véi cdc nhom thé xac dinh,
chung van ¢o thé duoc su dung chi can nhom thé xéac dinh ¢ thé tao thanh béng cich

chuyén dbi nhom thé thich hop.

Bude |
Hop chét [I-6-2] ¢6 thé thu dugc bing cich dua vao nhom bao vé hydroxyl
(nhoém bao vé bao vé R'Y vao hop chét [1-6-1] gié)ng nhu phuong phap san xudt 1-1,

budc 3,

Budc 2
Hop chat [1-6-3] ¢6 thé thu dugc bang cach dua nhom bao vé carboxyl (nhom

bao vé R'") vao hop chat [1-6-2] giong nhu phuong phap san xuat I-1, budce 1.
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Bude 3
Hop chit [1-6-4] ¢6 thé thu duoc bang cach dua nhom thé R hodc tién chét clia

né vao hop chét [1-6-3] gibng nhu phuong phéap san xudt -2, bude 1,

Budc 4
Hop chit [1-6-5] ¢o thé thu dugc tir hop chét [1-6-4] gibng nhu phuong phap

san xuat I-1, budc 4,

Bude 5
Hop chit [1-6-6] c6 thé thu dugc tir hop chat [1-6-5] gidng nhu phuong phép

san xuat I-1, budc 5,

Budc 6
Hop chét [[-6-7] ¢6 thé thu duge tir hop chit [I-6-6] giéng nhu phuong phép

san xuat I-1, budc 6,

Buagc 7
Hop chat {I-6-8] co thé thu dugc bang cach loai bé nhom bao vé carboxyl cua

hop chat [1-6-7] giéng nhu phuong phap san xudt I-1, budce 7,

Budc 8
Hop chét [[-6-9] c6 thé thu dugc bang cach ngung tu hop chat [1-6-8] véi dan
xuat glyxin co cong thirc HaNC(R*)(R¥)COOR!¢ gidng nhu phuong phap san xuat I-2,

budce 3,

Budc 9
Hop chit [1-6-10] c6 thé thu dugc bang cach loai bé nhom bao vé hydroxyl R'®

cua hop chét [1-6-9] gidng nhu phuong phap san xuat I-2, budc 4,

Budc 10
Hop chét [[-6-11] co thé thu dugc béng cach loai bo cac nhom bao vé carboxyl

hop chét [6-10] gidng nhu phuong phdp san xudt I-1, budc 7,

Phuong phap san xudt -7
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trong d6 R'7? 1a nhém bao vé carboxyl nhu nhoém metyl, nhom etyl, nhom
benzyl, nhém tert-butyl va cidc nhom tuong tu, X7 1a nguyén tir halogen nhu nguyén
tir flo, nguyén tir clo, nguyén tir brom, nguyén tir it va cic nguyén tir khac, hodc
nhém di ra nhu nhom p-toluensulfonyloxy, nhém metansulfonyloxy, nhom

trifluorometansulfonyloxy va cdc nhom tuong tu.

Budc 1

Hop chét [I-7-2] c¢6 thé thu dugc bing phan tng cua hop chéat [I-7-1] véi
Xyanamit voi su ¢6 mat cua tdc nhan kim loai hitu co nhu niken (IT) axetylaxetonat va
cac tac nhan khac & diéu kién nhiét do thfip dén nhiét do cao trong hexan, etyl axetat,
cloruafom, metylen clorua, toluen, l.4-dioxan, tetrahydrofuran, 1,2-dimetoxyetan,
metanol, etanol, 2-propanol, dimetyl sulfoxit, N, N-dimetylfocmamit, N-metyl-2-
pyrolidon, axetonitrin, nuéc va cac chét khac riéng r& hodc trong hdn hop dung moi

cua nd.

Budc 2

Hop chét [I-7-3] ¢6 thé thu dugc bing cach chuyén d6i nhom hydroxyl cia hop
chét [I-7-2] thanh nhém di ra theo phuong phap thong thuong. Vi du, nhém di ra X'
la nguyén tr clo, hop chét [1-7-3] c6 thé thu dugc bang cach clo hoa hop chét [1-7-2]
voi thionyl clorua, oxalyl clorua, triphosgen, pentaclorua phdt pho, phdt pho oxyclorua
va cac tac nhan khac & diéu kién nhiét do thz‘ip to1 nhiét dd cao trong hexan, etyl axetat,
axeton, cloruafom, metylen clorua, toluen, 1,4-dioxan, tetrahydrofuran, 1,2-

dimetoxyetan, metanol, etanol, 2-propanol, dimetyl sulfoxit, N, N -dimetylfocmamit,
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2-pyrolidon, axetonitrin va cac chét khac riéng r& hodc trong dung mdi hdn hop cua né
hodc khong cén dung mdi. voi su c6 mit cua trietylamin. pyridin. 4. -
tetrametyletylenediamin (dimetylamino) pyridin, N-metylmocpholin,

diisopropyletylamin va céc tac nhan khac nhu N, N-dimetylfocmamit néu can.

Budce 3

Hop chat [I-7-4] ¢6 thé duoc thu duoc tr phan tmg ctia hgp chét [1-7-3] v6i N,
N-dimetylfocmamit dyakyl axetal ¢ didu kién nhiét do thip t6i nhiét do cao trong etyl
axetat, cloruafom, toluen, 1,4-dioxan, tetrahydrofuran, 1,2-dimetoxyetan, metanol,
etanol, 2-propanol, dimetyl sulfoxit, N, N-dimetylfocmamit, axetonitrin va cac chét
khéc riéng ré hodc trong dung mdi hon hop cta n6, sau d6 véi hydroxylamin hodc

hydroclorua cua no.

Bude 4

Hop chét [1-7-5] ¢6 thé dugc ldy bang cich cho hop chét [I-7-4] vao phan tng
khir nude bang cach st dung axit polyphosphoric. thionyl clorua, phél pho oxyclorua,
p-toluensulfony! clorua. anhydrit axetic, axetyl clorua, anhydrit trifluoroacetic va cac
chit khac & diéu kién nhiét do thép tdi nhiét do cao trong hexan, etyl axetat, axetone,
cloruafom, toluen, 1,4-dioxan, tetrahydrofuran, 1,2-dimetoxyetan, dimetyl sulfoxit, N,
N-dimetylfocmamit, axetonitrin va céac chét khac riéng ré hodc trong hdn hop dung

moi cua nd.

Phuong phéap san xudt 1-8
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[1-5-5]

trong d6 R'$ [a nhom béo vé hydroxyl nhu nhém axetyl, nhom benzyl, nhom
metyl, nhom etyl, nhém isopropyl, nhom trimetylsilyl, nhom trietylsilyl, nhém tert-
butyldimetylsilyl, nhom triisopropylsilyl, nhém tert butyldiphenylsilyl va cac nhom
twong tu, R'$ 1a nhém bao vé carboxyl nhu nhom metyl, nhém etyl, nhom benzyl,

nhom tert-butyl va cac nhom tuong tu, va cac ky hiéu khic da duoc dinh nghia ¢ trén.

Budce 1

Hop chét [1-8-1] co thé thu duogc b?lng cach dua nhom thé R? hoac tién chét cua
nd vao hop chét [1-7-5] theo phuong phap théng thudng nhu phuong phap san xudt I-
2, budce 1.
Budce 2

Hop chit [I-8-2] ¢6 thé thu dugc bang cach dua nhom bao vé hydroxyl cé cong
thire R' vao hop chét [I-8-1]. Vi dy, khi dua nhom bao v¢ hydroxyl la nhom metyl

vao, hop chit [I-8-2] ¢6 thé dugc thu duge bing phan Gng cta hop chét [I-8-1] voi
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natri metoxit & diéu kién nhiét do thép tdi nhi€t d cao trong hexan, dimetyl sulfoxit,
N, N-dimetylfocmamit, axetonitrin, tetrahydrofuran, 1,4-dioxan, I,2-dimetoxyetan,
toluen, metanol, nudc va cac chét khac riéng ré hodc trong dung méi hdn hop cia né,
hodc vo1 bazo nhu trietylamin, kali tert-piperonyl, natri metoxit, kali cacbonat, natri
hydrit, n-butyllithium, lithium diisopropylamit va cac tac nhan khac & diéu kién nhiét
do thap dén nhiét do cao trong metanol riéng r& hodc véi dung moi hexan, dimetyl
sulfoxit, N, N-dimetylfocmamit, axetonitrin, tetrahydrofuran, 1, 4-dioxan, 1,2-

dimetoxyetan, toluen va céc tac nhan khac.

Budce 3
Hop chit [[-8-3] ¢6 thé thu duoc ba"mg cach loai bo nhom bao v¢ carboxyl cua

hop chét [1-8-2] gidng nhu phuong phap san xudt I-1, bude 7.

Budc 4
Hop chét [I-8-4] ¢6 thé thu dugc bing cach ngung tu hop chét [I-8-3] véi dén
xuét glyxin ¢6 cong thirc HoNC(R*)(R*)COOR"*" gidng nhu phuwong phép san xuét -2,

buoc 3.

Budce 5

Hop chét [I-8-5] ¢6 thé thu duoc bang cach loai bo nhom bao vé hydroxyl R'8
va nhom bao vé carboxyl R ctia hop chiét [1-8-4] theo phuong phdp thong thuong. Vi
dy, khi R"*" |a nhém metyl va R'® a nhom tert-butyl, hop chit [1-8-5] ¢6 thé thu duoc
bang cach khudy tron hop chit [I-8-4] & diéu kién nhiét do phong dén nhiét do cao véi
su ¢6 mdt cua axit nhu axit p-toluensulfonic, axit metansulfonic, triflorua boron, phirc
hop triflorua-dietyl ete boron, triclorua boron, tribromua boron. hydro clorua, hydro
bromua, axit phosphoric, axit sulfuric, axit axetic, trifluoroaxit axetic va cac axit khac
trong hexan, etyl axetat, axetone, cloruafom, metylen clorua, etyl axetat, toluen, 1,2-
dimetoxyetan, 1,4-dioxan, tetrahydrofuran, 1,2-dimetoxyetan, metanol, etanol,
isopropanol, dimetyl sulfoxit, N, N-dimetylfocmamit, N, N-dimetylaxetamit,
axetonitrin, axit axetic, nudc va cac chat khac riéng ré hodc trong dung méi hdn hop

cua no.

Phuong phap san xudt [-9
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trong d6 R'"* 1a nhom béo vé carboxyl nhu nhom metyl, nhém etyl, nhém
benzyl, nhom tert-butyl va cac nhém tuwong tu, R' 1a mot kim loai tao thanh tir mubi
vai axit carboxylic hodc phenol, nhu lithium. natri, canxi. v.v. va cac ky hiéu khac nhu

dugc dinh nghia ¢ trén.

Budc 1

Hop chat [1-9-1] ¢6 thé thu duoc bang céch loai bo ciac nhom bao vé carboxyl
ctia hop chat [8-1] gidng nhu phuong phap san xuat I-1, bude 7.
Budce 2

Hop chét [1-9-2] ¢6 thé duoc thu duge bang cach ngung tu hop chat [I-9-1] véi
mdt din xudt glyxin co cong thirc dai dién boi HINC(RY)(R¥COOR'®* gibng nhu
phuong phédp san xuét I-2, buge 3.
Budce 3

Hop chat [1-9-3] c6 thé thu dugc tir phan tung ctia hop chét [9-2] véi mot bazo.
Vi du, khi R"" 1a natri, hop chit [[-9-3] ¢6 thé thu duoc tir phan ng cua hop chét [9-
2] v6i natri hydroxit ¢ diéu kién nhiét dé phong dén nhiét do cao trong dimetyl
sultoxit, N, N-dimetylfocmamit, dimetylaxetamit, axetonitrin, tetrahydrofuran, 1,4-
dioxan, 1,2-dimetoxyetan, toluen, metanol, etanol, 2-metoxyetanol 2-etoxyetanol,
nudce, va cac chit khac riéng ré hodc trong dung moi hén hop cia no.
Budc 4

Hop chét [1-9-4] ¢6 thé thu dugc tir phan tng cua hop chat [1-9-3] véi mot axit

nhu axit axetic, axit p-toluensulfonic, axit metansulfonic, trifluoroaxit axetic, hydro
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clorua, hydro bromua, axit phosphoric, axit sulfuric va cac axit khac ¢ diéu kién nhiét
do ﬂﬁp té1 nhiét do cao trong dimetyl sulfoxit, N, N-dimetylfocmamit, axeton,
axetonitrin, tetrahydrofuran, 1,4-dioxan, 1,2-dimetoxyetan, toluen, metanol, etanol, 2-
metoxyetanol, 2 - etoxyetanol, nudc va chét khac riéng ré& hodc trong dung moi hon

hop cua no.

Phuong phap san xuat I11-1
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trong d6 R?'" 1a nhom bao vé hydroxyl nhu nhém benzyl, nhom axetyl, nhom
metyl, nhém etyl, nhom isopropyl, nhém trimetylsilyl, nhom trietylsilyl, nhom tert-
butyldimetylsilyl, nhom triisopropylsilyl, nhém tert butyldiphenylsilyl va cac nhom

twong tu, R2' 1a nhom bao vé carboxyl nhu nhom metyl, nhém etyl, nhom benzyl,
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nhom tert-butyl va cidc nhém tuong tu, va cac ky hiéu khac nhu dinh nghia & trén.
Ngay cé khi R2 cta [II-1-8] dén [11-1-9] khac vé6i cac nhom thé xac dinh, nd van c6 thé
duoc st dung chi cin cac nhom thé dugc tao thanh bang cach chuyén ddi nhom thé
thich hop.
Budece |

Hop chét [11-1-2] ¢6 thé thu dugc tir phan tng cta hgp chat 1I-1-1] véi
hexandion-2.5 & diéu kién nhiét do thap dén nhiét do cao véi su 6 mit cla axit nhu
axit p-toluensulfonic, axit metansulfonic, triflorua boron, triclorua boron, tribromua
boron, nhom triclorua, hydro clorua, hydro bromua, axit phosphoric, axit sulfuric, axit
sulfamic, axit axetic, trifluoroaxit axetic va cac axit khac trong hexan, cloruafom,
metylen clorua, etyl axetat, metanol, etanol, 2 -propanol, toluen, 1,4-dioxan,
tetrahydrofuran, 1,2-dimetoxyetan, dimetyl sulfoxit, N, N-dimetylfocmamit,
axetonitrin, nudc va cac chit khac riéng ré hogc trong dung moi hdn hgp cua no.
Budc 2

Hop chat [11-1-3} ¢6 thé thu duoc bing cach dua nhom bao vé hydroxyl bao vé
¢ cong thire R?'* vao hop chét [11-1-2] gibng nhu phuong phap san xuat -1, buge 3.
Budce 3

Hop cht [11-1-4] ¢6 thé thu duoc bang cach khudy hop chét [11-1-3] & diéu kién
nhiét do thép t61 nhiét d0 cao voi su ¢O mat cia bazo nhu trietylamin, kali tert-
piperonyl, kali cacbonat, natri hydrit, lithium diisopropylamit va cac bazo khac voi
hydroxylamoni clorua trong metanol, etanol, 2-propanol, dimetyl sulfoxit, N, N-
dimetylfocmamit, axetonitrin, nudc va cac chét khac riéng ré hodc trong dung mdi hon
hop cua no.
Buoc 4

Hop chét [1I-1-4] dugc phan tng véi N, N-dimetylfocmamit dimetyl axetal &
diéu kién nhiét do phong t&i nhiét do cao trong etyl axetat, cloruafom, toluen, 1,4-
dioxan, tetrahydrofuran, 1,2-dimetoxyetan, metanol, etanol, 2-propanol, dimetyl
sulfoxit, N, N-dimetylfocmamit, axetonitrin va cac chét khéc riéng ré hoic trong dung
mdi hdn hop cia nd dé cung cép cho mdt hop chét, dugc phan (mg v6i hydroxylamin
hoic mudi duoc dung cla nd véi sy c¢d6 midt cia bazo nhu trietylamin,
diisopropyletylamin, mocpholin, pyridin ¢ didu kién nhiét do thip dén nhiét do cao

rong hexan. etyl axetat, axeton, cloruatom, toluen, 1,4-dioxan, tetrahydroturan, 1,2-
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dimetoxyetan, metanol, etanol, 2-propanol, dimetyl sulfoxit, N, N-dimetylfocmamit,
axetonitrin va cac chat khac riéng ré hodc trong dung moi hon hgp cua no, va phan
ing véi axit polyphosphoric hodc axit hydroxylamin-O-sulfonic, tir do ¢6 thé thu dugc
hop chét [11-1-5].
Budc 5

Hop chét [I1-1-6] c6 thé thu dugc bing cach dua nhom carboxyl vao hgp chit
[1I 1-5] giéng nhu phuwong phap san xudt I-1, buéde 1,
Bugc 6

Hop chét [II-1-7] c6 thé thu dugce bang cach dua nhom bao vé R?'® vao nhom
carboxyl ctia hop chét [11-1-6] theo phuong phép thong thuong. Vi du, khi R*® la
nhém etyl, hop chat [I1-1-7] co thé duogc thu duge tir phan ng cua hop chat II-1-6 voi
N, N-dimetylfocmamit dietyl axetal & diéu kién nhiét d6 phong dén nhiét do cao trong
hexan, cloruafom, metylen clorua, etyl axetat, toluen, 1,4-dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, dimetyl sulfoxit, N, N-dimetylfocmamit, axetonitrin va cac chét khac
riéng ré& hodc trong dung mdi hdn hop cua no.
Budce 7

Hop chét [1I-1-8] ¢6 thé thu duoc béng céch dua nhom thé R? hodc tién chét ca
nd vao hop chat [II-1-7 theo phuong phéap thong thuong. Vi du, khi nhom tert-
butylaxetylen dugc dua vao, hop chét [1I-1-8] ¢6 thé dugc thu duge bang phan tng cua
hop chét 11-1-7 voi butylaxetylene-tert O diéu kién nhiét do phong dén nhiét do cao véi
su ¢6 mat ciia chat xuc tac palladium nhu [1,1-bis (diphenylphosphino) ferocen
palladium (II) diclorua, (triphenylphosphin) tetrakis palladium, bis (triphenylphosphin)
paladi (I1) diclorua, palladium axetat-triphenylphosphin va cdc tdc nhan khac; bazo
nhu kali axetat, kali cacbonat, kali hydro cacbonat, natri hydro cacbonat, kali photphat,
trietylamin, diisopropyletylamin, natri hydrogenphosphat, cacbonat caesium va cac
bazo khac va dong idt trong hexan, N. N-dimetylfocmamit, N, N-dimetylaxctamit,
axetonitrin, 1, 2-dimetoxyetan, tetrahydrofuran, 1,4-dioxan, toluen, nudc va cac chét
khéc riéng r& hodc trong hdn hgp dung mdi cua no.
Budce 8

Hop chét[IL1-9] co thé duge thu duoc béng cach loai bo nhom bao vé
hydroxyl R*'* ctia hop chat [11-1-8] gidng nhu phuong phap san xudt -2, budce 4.

Budge 9
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Hop chét [I1-1-10] ¢6 thé thu dugc tir hop chat [I1-1-9] gidng nhu phuong phép
san xuat I-3, budce 3.

Trong phuong phap nay san xuit nay, R' [a mot nguyén tir hydro da duge md ta
& trén. Khi R' 1a nhom thé néu trén va cac nguyén tir hydrogen khac. N-dimetyl N-
dimetylfocmamit axetal dugc thay thé bdi mot nhom thé voi hy vong co thé sir dung
dé thay thé N, N-dimetylfocmamit dimetyl axetal trong buéc 4 va bude 5 sau dy co

thé duoc thuc hién gibng nhu phuong phap mb ta san Xudt nay.

Phuong phap san xuat 111-1

Lo

by : bugc 1 [ET buge 2 I i
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trong d6 R va R*'Y 1a nhom bao vé carboxyl nhu nhom metyl, nhom etyl,
nhém benzyl, nhom tert-butyl va cac nhém tuong tu, R*'® va R¥'¢ 1a nhém bao vé amin
nhu nhém benzyloxycacbonyl, hom tert-butoxycacbonyl, nhom benzyl va céac nhom
tuong tu, X°'* va X3! 1a mot nguyén tu halogen nhu nguyén tir flo, nguyén tr clo,
nguyén tu brom, nguyen tu i6t va ciac nguyén wr khac, nhom di ra la nhom p-
toluensulfonyloxy, nhom metansulfonyloxy, nhém trifluorometansulfonyloxy va cac
nhom tuong tu, va cac ky hiéu khac nhu mo ta ¢ trén.
Bugce |

Hop chét [111-1-2 ¢6 thé thu dugc bing cach dua nhom di ra X*'" gidng nhu
phuong phép thong thuong vao hop chat [IlI-1-1] da thu dugc bang cach loai bd bao
vé R ciia hop chét [I-1-4] gidng nhu phuong phap san xuét [-2, bude 4. Vi dy, khi
X31b la nguyén tu brom, hop chét 111-1-2 ¢6 thé thu duoc bang phan g cua hop chét
[11-1-1 v&i brom hay N-bromosuccinimit ¢ diéu kién nhiét do thép td1 nhiét dd cao

trong hexan, cloruafom, metylen clorua, etyl axetat, toluen, tetrahydrofuran, 1,4-
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dioxan, axetonitrin. nudc va cac chat khac riéng ré hodc trong hon hgp dung moi cua
no.
Budc 2

Hop chét [111-1-3] ¢6 thé thu dugc bing cach dua R*'® vao hop chét [111-1-2]
giéng nhu phuong phap thong thuong. Vi du. khi R3'"1a nhém benzyl. hop chat [I11-1-
3] ¢6 thé duoc thu duge bang phan tmg clia hop chét [111-1-2] véi benzyl clorua benzyl
bromua voi su ¢6 mait cua bazo nhu kali cacbonat, kali tert -piperonyl, natri hydrit,
cacbonat caesium va etyl axetat, cloruafom, toluen, 1,4-dioxan, tetrahydrofuran, 1,2-
dimetoxyetan, dimetyl sulfoxit, N, N-dimetylfocmamit, axetonitrin, nudc va cac chét
khac riéng ré hoac vaoi hon hgp dung mdi ctia no.

Budce 3 va budc 4

[11-1-6] ¢6 thé thu dugc bing cach loai bo 16p bao vé R3'2 ctia hop chét [111-1-3]
gidng nhu phuong phéap san xudt I-1, bude 7, chuyén dbi cac hop chit axit clorua
gidng nhu phuong phap thong thuong, phan ng cua axit clorua voi mot dan xuét
alyxin ¢6 ¢ong thire HaNC(RY)(R*)COOR véi sy ¢ mét cua bazo nhu trietylamin,
diisopropyletylamin, pyridin va cic bazo khac & diéu kién nhiét do thép t6i nhiét do
cao trong hexan, cloruafom, metylen clorua, etyl axetat, toluen, tetrahydrofuran va
bazo khac riéng ré hoac vdi dung méi hdn hop cia né dé cung cép cho hop chat [I1I-1-
4]. va phan tmg cac hop chit véi cac hop chét [11I-1-5] & diéu kién nhiét do thap 16i
nhiét d0 cao vdi su ¢6 mat ctia bazo nhu trietylamin, diisopropyletylamin, pyridin va
cac bazo khac trong hexan, cloruatom, metylen clorua, etyl axetat, toluen,
tetrahydrofuran, 1,4-dioxan va cac chét khac riéng ré hodc trong dung moi hdn hop
cua no.

Budce 5

Hop chét [111-1-7] ¢6 thé dugc thu dugc tir hgp chat [111-1-6] giéng nhu phuong
phap san xuét 1-2, budc 1.

Budc 6

Hop chét [111-1-8] ¢6 thé thu dugc bing cich loai bo bdo vé cua R*!® cua hop
cht [111-1-7] gibng nhu phuong phap san xuét [-2, budc 4.

Budce 7
Hop chét [111-1-9] ¢6 thé thu dugc bang cach loai bo nhom bao vé amin R¥'¢cia

hop chét [111-1-8] gidng nhu phuong phap thong thudng. Vi du, khi R¥'¢ 1a mot nhom
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tert-butoxycacbonyl, hop chat [I11-1-9] ¢6 thé thu duoc bang cach khudy tron & diéu
kién nhiét d¢ phong dén nhiét do cao v&i sy ¢ mat clia mdt axit nhu hydro clorua, axit
sulfuric, hydro bromua, axit phosphoric, axit axetic, trifluoroaxit axetic va cac axit
khac trong hexan, cloruafom, metylen clorua, etyl axetat, toluen, metanol, etanol, 2-
propanol, tetrahydrofuran, 1,4-dioxan, axetonitrin, nudc va cac chat khac riéng ré hoic
trong hon hop dung méi cta no.
Budc 8

Hop chét [111-1-10] c6 thé thu dugc tir hop chét [I11-1-9] giéng nhu phuong
phéap san xudt I-1, budc 5.
Budc 9

Hop chét [I11-1-11] ¢6 thé thu dugc bing cich loai bo nhém bao vé carboxyl

ctia hop chat [I11-1-10] gidng nhu phuong phap san xudt I-1, budc 7.

Phuong phap san xuat I11-2
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trong d6 R*?* 1a nhom béo vé carboxyl nhu nhém metyl, nhom etyl, nhom
benzyl, nhom tert-butyl va cidc nhom tuong tu, va cac ky hiéu khac nhu dugc dinh
nghia ¢ trén.
Budc 1

Hop chét [I11-2-1] ¢6 thé thu duoc tir hop chét [1-6-5] gidng nhu phuong phap
san xuét I-1, budce 5.
Budce 2

Hop chét [111-2-2] ¢6 thé thu duoc bing cach loai bd cac nhom bao vé carboxyl
cta cac hop chat [I11-2-1] gidng nhu phuong phap san xuit I-1, budc 7.
Bude 3

Hop chét [111-2-3] ¢6 thé thu dugc bing cach ngung tu hop chét [111-2-2] véi
dn xuét glyxin c6 cong thirc HaNC(R*)(R¥)COOR3? gidng nhu phuong phap san xuat
[-2, budc 3.
Budce 4

Hop chét [I11-2-4] ¢o thé thu dugc bing cach loai bé bao vé R ciia hop chat
[111-2-3] giéng nhu phuong phap san xuit I-2, bude 4.
Bude 5

Hop chét [I11-2-5] ¢6 thé thu dugc bing cach loai bo cdc nhém bao vé carboxyl

ctia cac hop chit [IT1-2-4] giéng nhu phuong phép san xudt [-1, bude 7.

Phuong phéap san xuét IV-1
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trong d6 R*!? 1a nhom bao vé hydroxyl nhu nhém axetyl, nhom benzyl, nhom
metyl, nhom etyl, nhém isopropyl, nhom trimetylsilyl, nhém trietylsilyl, nhom tert-
butyldimetylsilyl, nhém triisopropylsilyl, nhém tert -butyldiphenylsilyl va cac nhom
tuong tu, R*'"® [a nhom bao vé carboxyl nhu nhom metyl, nhém etyl, nhom benzyl,
nhém tert-butyl va cac nhom tuong tw, X*'* va X*!* [a mdi nguyén tir halogen nhu
nguyén tr clo, nguyén tr brom, nguyén tu it va cac nguyén ti khac, nhom di ra nhu
nhom p-toluensulfonyloxy, nhom metansulfonyloxy, nhém trifluorometansulfonyloxy,
nhom p-toluensulfonyl, nhom metansulfonyl va cac nhom tuong tu, va cdc ky hiéu

khac nhu dugc dinh nghia ¢ trén.
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Budce 1

Hop chét [IV-1-2] ¢6 thé thu dugc bing cach chuyén dbi nhém di ra X*'* cua
hop chét [IV-1-1] cho mot nhém focmyl gidng nhu phuong phdp thong thudng. Hop
chét [IV-1-2] ¢6 thé thu duoc tir phan tng cta hgp chét [IV-1-1] véi mdt kim loai hitu
co nhu n-butyllithium, sec-butyllithium, lithium diisopropylamit, lithium bis
(trimetylsilyl), amit, natri bis (trimetylsilyl ) amit, kali bis (trimetylsilyl) amit, lithium
amit, natri amit va cdc tac nhan khac trong diéu kién nhiét do thép dén nhiét do cao
trong hexan, benzen. toluen, tetrahydrofuran, dietyl ete, 1,4-dioxan va cac chét khac
riéng ré& hodc trong dung méi hdn hop cua no, va sau do vdi N, N-dimetylfocmamit.
Budc 2 va budce 3

Hop chét [1V-1-4] ¢6 thé thu dugc bing phan Gng cta hop chét [1V-1-2] véi
hydrazin c6 nhom di ra X*'* trong diéu kién nhiét do phong dén nhiét do cao trong etyl
axetat, cloruatom, toluen, 1.4-dioxan, tetrahydrofuran, 1,2-dimetoxyetan, metanol,
etanol, isopropanol, dimetyl sulfoxit, N, N-dimetylfocmamit, axetonitrin va cac chét
khéc riéng r& hodc trong dung moi hdn hop ctia no, sau d6 thém bazo nhu mocpholin,
piperidin, pyrolidin va cac bazo khac, va khudy tron hon hop.
Budc 4

Hop chét [IV-1-5] c6 thé dugc thu duge tir hop chét [IV-1-4] gidng nhu phuong
phép san xudt I-1, budc 1.
Budce 5

Hop chit [1V-1-6] ¢6 thé thu dugc bing cach ngung tu hop chat [IV-1-5] véi
dan xuét glyxin gidng nhu phuong phap 1-2, bude 3.
Budce 6

Hop chét [IV-1-7] co thé thu dugc bang cach loai bo bao vé R cia hop chét
[IV-1-6] gidng nhu phuong phép sén xudt [-2. budce 4.
Budc 7

Hop chét [IV-1-8] ¢6 thé thu dugc bang cach loai béd nhom bao vé carboxyl cia
hop chét [TV-1-7] gidng nhu phuong phap san xuit I-1, buge 7.

Trong phuong phap nay R'1a nguyén tir hydro da mo ta ¢ trén. Khi R! 1a nhom
thé trén va nguyén (I hydro khéac, N, N-dimetylfocmamit dugc thay thé béi mot nhom
thé thich hop co thé su dung thay cho N, N-dimetylfocmamit trong buéc 1; bude 2 va

cac budce sau co6 thé thuc hién giong nhu phuong phap mo té san xudt nay.
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Vi du thue hién sang che
Sau day, cac phuong phap san xuat ctia hop chat theo sang ché hoac mudi duge
dung ctia nd, hodc solvat cta né duge giai thich cu thé bang cac vi du. Tuy nhién, sang

ché khong chi gidi han trong cac vi du.

Vidu |
Diéu ché axit axetic hydroclorua {[5 - (4-fluoro-3-trifluorometylphenyl)-7-

hydroxy 1,2,4 triazolo [1,5-a] pyridin-8-cacbonyl] amino}

Budc 1-1
A~ cl N Cl

N _~ - N__~~_ _OH
Cl Cl O

Trong diéu kién nito, diisopropylamin (198ml) va tetrahydrofuran (1000ml)
duoce tron dudi lu6ng khi nito, va n-butyllithium (2,76M, 500ml) dugc thém nhod giot
vao hdn hop duéi diéu kién lanh trong bé nhiét bang kho/hexan. Sau khi khudy hén
hop trong bé nhiét bang kho/hexan trong 1 gio, hop chét 2,4-diclopyridin dugc thém
nho giot vao hdn hgp. Sau khi khudy hén hop dudi didu kién lanh trong bé nhiét bang
khd/hexan trong 1 gio, cacbon dioxit duoc thdi vao hon hop cho dén khi nhiét do
ngimg tang trong khi gitt nhiét do khong thip hon -60°C. Théi bd sung khi cacbon
dioxit cacbon trong 30 phut trong khi lam lanh trong diéu kién dong lanh trong hexan,
va bd sung timg giot axit hydrochloric 4N (1000ml). Chiét 16p long hai lan véi etyl
axetat (mdiml 1000, 500ml). Két hop cac 16p hitu co, sdy kho trén natri sulfat, loc, va
¢d ddc trong moi trudng ap suat giam. Két hop chét rén thu dugc trong hexan dé cung
cAp cho cic hop chit dugce mo ta trong so dd néu trén (243g, 96%). 'H-NMR (DMSO-
D¢) 8: 7,74 (1H, d, J = 5,6 Hz), 8,47 (1H, d, J = 5,6 Hz), 14,53 (1H, br s).

Bugce 1-2

Ci
x N Cl

|
N.__~ Oﬁ/
¢ 0 cl O
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Két hop hop chét (234¢) thu dugc 6 bude 1-1 va tetrahydrofuran (1200ml), va
bd sung phirc hop boron triflorua dietyl ete phirc tap (8ml). Sau do, bd sung timg giot
tert-butyl 2,2,2-tricloruaaxetimidat (361ml) trong diéu kién dong lanh. Hon hop phan
ung duoc bd sung dung dich [ong natri hydrogen cacbonat bao hoa (1200ml) va nudce
(1200ml). chiét 16p 1ong bang etyl axetat (1200ml). Rira sach cac 16p hitu co voi mudi
bdo hoa, lam kho bang natri sulfat, loc, va ¢ dac trong méi truong ap sudt giam. Bo
sung hexan (1800ml) vao hdén hop tao thanh. Loc cac chét khong hoa tan, dich loc
dugc ¢ dic trong didu kién 4p sudt giam dé thu nhan hop chit da dwgc md ta trong so
dd da duoc dé cép & trén (326g) dudi dang san pham tho. 'H-NMR (CDCls) §: 1,63
(9H.s), 7.31 (1H.d,J =5.2 Hz), 8.31 (IH.d, ] = 5.2 Hz).

Budce 1-3
- Be
| ™ o
N__~ O |
N_ = @)
Cl O
Cl O

Trong diéu kién nito, tron 1&n natri hydrit (60% dich huyén phi dau) (58g) va

N, N-dimetylfocmamit (1000ml) trong diéu kién dong lanh. Hoa tan cac hop chit
(326g) thu duoc ¢ bude 1-2 trong N, N-dimetylfocmamit (300ml). Ngoai ra bd sung
thém vao hon hop ruou benzyl (136ml) va N, N-dimetylfocmamit (200ml). Sau khi
khudy tron trong diéu kién déng lanh trong 15 phut, bd sung natri hydrit (60% dich
huyén phu dau) (5,2g). Sau khi khudy tron trong diéu kién dong lanh trong 20 phut
(3000ml). bd sung nudce va loc chit rin két tua. lam khé dich loc trong moi trudng ap
sudt giam & S0°C qua dém. Tinh sach chét ran bang sic ky cot (dung mai: hexan/etyl
axetat = 10/1 - etyl axetat). Tron déu chét rin trong trong hexan dé tao thanh san phém
mong mudn. C6 dac dich loc, tinh sach béng sic ky cot, tron déu trong hexan dé thu
duge san pham mong muén. Két hop cac san pham nay dé thu nhan hop chat nhu da
duoc md ta trong so dd trén (334g, hiéu suat 83%). 'H-NMR (CDCls) 3: 1,55 (9H, s),
5,17 (2H, s), 6,83 (1H, d, ] = 6,0 Hz), 7,32-7,42 (5H, m), 8,24 (1H, d, ] = 6,0 Hz).
Bude 1-4
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Tron 1an cac hop chét (167g) thu dugc & budc 1-3, monohydrat hydrazin
(127ml) va 1,4-dioxan (1200ml), khudy tron hdn hop phin tng tai 94°C trong 17 gio.
Sau khi lam lanh dén nhiét do phong, bd sung etyl axetat (1700ml), va rira hon hop voi
dung dich 16ng natri hydro cacbonat bdo hoa (500ml)/nuéce (500ml), va dung dich long
natri hydro cacbonat (250ml)/nude (250ml) bao hoa, va dung dich long natri hydro
cacbonat (200ml)/nudc (200ml) bdo hoa. Lam khd cac 1op hitu co bang natri sulfat,
loc, va ¢6 dac trong moi trudong ap suit giam. Thuc hién phan (ng trén hai lan, thu
nhan hop chét dugc moé ta trong so d6 trén (266g) dudi dang sin pham tho. 'H-NMR
(CDCls) 8: 1,42 (9H, s), 3,98 (2H. br s), 5,09 (2H, s), 6,32 (1H, d, ] = 5,6 Hz), 7,28-
7.45 (5H, m), 7,96 (1H, br s), 8,08 (1H, d, J = 5,6 Hz).

Budc 1-5
I A O\/© = | O\/©
N~ oﬁ/ — N OY
<
N-N O

NH ©
HN

Tron 1an hop chit (266g) thu duoc gidng nhu trong budc 1-4 va trimetyl
octofocmat (1000ml). Bd sung p-toluensulfonic axit monohydrat (80g), va khudy tron
hdn hop tai 56°C trong 1 gio. Co dac cac hdn hop phan ung trong diéu kién ap sut
giam, két hop san pham con lai tao thanh trong hexan/etyl axetat = 2/1, Ngoai ra, két
hop chét con lai trong dung dich 16ng natri hydro cacbonat bao hoa/ nude theo ti [€ 1/1
thu nhan hop chit nhu da mé ta trong so dd dé cap ¢ trén (209g, 76%). 'H-NMR
(DMSO-Dg) 6: 1,49 (9H, s), 5,36 (2H, s), 7,22 (1H, d, J = 7,6 Hz), 7.32-7,50 (SH, m),
8,62 (1H, d,J =7,6 Hz), 9,13 (1H, s)

Bugc 1-6
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Tron lan céc hop chét (200g) thu dugc & bude 1-5 va etyl axetat (600ml), bd
sung mocpholin (160ml) va khudy tron hon hop tai 74°C trong 3 gid. Lam mat hdn
hop dén nhiét do phong, va bd sung nudc (600ml). Chiét 16p long véi véi etyl axetat
(400ml), két hop cac lép hitu co va ria voi dung dich long kali hydrogensulfat 5%
(600ml) va nuédce mudi bdo hoa. Lam kho 16p hitu co trén natri sulfat, loc, va c¢6 dac
trong diéu kién p sudt giam dé thu nhan hop chat nhu da mo ta trong so do trén (194g,
97%). '"H-NMR (CDCl;3) 8: 1,59 (9H, s), 5,28 (2H, s), 6,85 (1H, d, J = 7,6 Hz), 7,33-
7,46 (5H, m), 8,29 (1H, s), 8,50 (1H, d, ] = 7,6 Hz).

Budgc 1-7
o K
=
I | y O

N O - . |

N ﬁ/ N O

N O Ny
O

NN

Trong diéu kién nito, cic hop chat (194g) thu dugc ¢ budc 1-6 va
tetrahydrofuran (600ml) dugc pha tron theo trong didu kién dong lanh trong hexan, va
bd sung timg giot dung dich idt (151g) trong tetrahydrofuran (500ml). Hdn hop duoc
bo sung tiing giot 1,6m lithium bis (trimetylsilyl), amit (788ml) trong diéu kién nhiét
d6 khong nhé hon -60°C. Sau khi khudy tron trong moi truong dong lanh trong 24h, b6
sung tung giot hydrocloric axit-etyl axetat (315ml) trong diéu kién nhiét d6 khong nhé
hon -60°C. Hén hop phan tmg duoc bd sung natri sulfit (76g), dung dich l6ng amoni
clorua bdo hoa (1000ml), nude (800ml) va hexan/etyl axetat = 1/1 (1000ml). Tiép tuc
ria cac 16p hitu co véi dung dich long natri hydro cacbonat bao hoa (500ml) va nudce
mudi (800ml), sdy kho trén natri sulfat, loc, va ¢o ddc trong mdi truong ap suat giam
dé thu duogc san pham thd. Két hop san pham tho trong hexan dé thu dugce hop chét
nhu dd dugc mo ta trong so dd trén (188g, 70%). 'H-NMR (DMSO-Dg) 8: 1,46 (9H,
s). 5,39 (2H. s), 7,33-7.51 (5H. m), 7,87 (1H, s), 8.43 (1H. s).

Budce 1-8
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Tron hop chét (60g) thu dugc ¢ budce 1-7. axit 4-fluoro-3-(trifluorometyl)
phenylboronic (29g), phirc hé [1,1 '-bis (diphenylphosphino) ferocen] palladium (1)
diclorua dicloruametan (1:1) (5,4g), kali phosphat (113g) va I,2-dimetoxyetan
(600ml), khudy tron hdn hop & nhiét do 80°C trong 1 gid. B& sung nude vao hdn hop
phan tng, chiét hdn hop voi etyl axetat. Rira cac 16p hitu co bang nude mudi bao hoa,
lam khé bing magie sulphat khan, loc va cd dac trong mdi truong ap suit giam. Tinh
sach chét rin thu dugc béng sdc ky cot (dung mdi: cloruafom/etyl axetat = 10/1) dé thu
duoc san pham tho ctia hop chit da mo ta trong so dd trén. Két hop chit nay trong ete
diisopropyl/hexan = 1/1 (500ml) dé thu dugc hop chit dugc mb ta trong so dd trén
(45g, 70%). '"H-NMR (CDCls) 8: 1.61 (9H. s). 5.33 (2H, s). 6,88 (1H, s), 7.35-7.48
(6H, m), 8,04 (1H, dd, ] = 6,7, 2,1 Hz), 8,11-8,15 (1H, m), 8,31 (1H, s).

Bude 1-9

F ~ T S F - I\\\ P ;:\H\
| o L g g
\//\l X S AN

_—
N N \/)%f o Y N \/J\/\r OH
5 /, N /
N0 YN 0O

Tron hop chit (45g) thu duge & bude 1-8 va 1,4-dioxan (450ml). bo sung dung
dich 4N natri hydroxit (116ml) ¢ nhiét do phong. Sau khi khudy ¢ 100°C trong 17 gio,
¢6 dic hdon hop phan Gng trong didu kién ap sudt giam. Ngoai ra bd sung nudc
(450ml). trung hoa hén hgp véi 6N axit hydrochloric (77ml) trong diéu kién dong
lanh, thu két taa rin tao thanh béng cach loc dé thu nhan hop chat nhu dd dugc mo ta
trong so do trén (43g). 'H-NMR (DMSO-De) &: 5,51 (2H, s), 7,34-7,38 (1H, m), 7,41-
7.45 (2H, m), 7,50-7,52 (2H, m), 7,63 (1H, s) 7,80 (1H, dd, J = 10,5, 8,9 Hz), 8,40-
8.48 (2H, m). 8,48 (1H. s).

Buéce 1-10
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CF, CF,

Tron hop chét (43g) thu dugc & budce 1-9, glyxin etyleste hydroclorua (15g), 1-
hydroxybenzotriazole hydrat (17g) va N, N-dimetylfocmamit (430ml), bo sung
trietylamin (15ml) va 1 -etyl-3-(3-dimetylaminopropyl) carbodiimit hydroclorua (21g)
& nhiét do phong. Sau khi khudy déu & nhiét do phong trong 1 gid, bd sung nudc
(860ml) va dung dich hydrogen natri cacbonat bdo hoa (215ml), thu két taa ran béng
cach loc dé tao thanh hop chét nhu da md ta trong so db (43g, 84%).

'H-NMR (CDCls) 8: 1,33 (3H, t,J = 7.1 Hz), 4,28 (2H, q,J = 7,1 Hz), 4,35 (2H, d, ] =
4.8 Hz), 5,47 (2H, s), 6,95 (1H, s), 7,32-7,43 (4H, m), 7,54 (2H, d, J = 7,3 Hz), 8,01
(1H, dd, J = 6,4, 2,0 Hz), 8,10-8,14 (1H, m ), 8,31 (1H, s), 9,72 (1H, t, ] = 4,8 Hz).
Bude 1-11

CF, = ‘ CF,
Fo L “ -
\L// 1 r g \(J\ H
\%/ \T///\\/O (@] - o \\/ s A’“"—\./OH o
N. | ) _,}r-\li\ /U\ r\[l ” H\/LL
N 7 w - N ~-/7/ \T( o
A\ N O L\ \\w_’ N o ‘\

Tron hop chit (43g) thu duge trong bude 1-10 va trifluoroaxit axetic (430ml),
khudy tron & nhiét do 80°C trong 6 gio, ¢6 dic hdn hgp phan Gng trong diéu kién 4p
suét giam. bd sung metanol (86ml) va nudc (430ml), khuéy tron hon hop & nhiét do
phong trong 30°, thu nhan chét rin két tha bang cach loc. tinh sach chét nay bang sic
ky cot (dung moi: cloruafom/etyl axetat = 10/1) dé tao thanh hop chét nhu trong so do
(28g, 79%). 'H-NMR (CDCl;) 8: 1,34 (3H. t,J = 7.3 Hz). 4.30 (2H, q. ] = 7.3 Hz),
4,33 (2H. d, ] = 5.2 Hz), 6,87 (1H, s), 7.41 (1H, dd. J = 9,7, 8.9 Hz), 8,16-8,20 (1H,
m), 8,24 (1H, dd, ] = 6.9, 2.4 Hz), 8,26 (1H, s), 10,15 (1H, t, J = 5,2 Hz), 14,13 (1H,
s).

-70-



21758

Budc 1-12
CF, CF5

F. ///H Fo 4/1\_\
7_,\_ ' —~ 'OH ‘ ,H - OH

T AN

NS \T; |\ - H O T jl// | H O
N ,N\)LO . N I
Ny N
. v

N O N N O

Tron hop chit (27g) thu duoc trong bude 1-11 va 2-propanol (540ml), bo sung
dung dich long 4N lithium hydroxit (64ml) ¢ nhiét do phong. Sau khi khudy tron &
nhiét do 70°C trong 1 gid, bd sung axit hydrocloric 6N (43ml). Lam mat phéan Gng tir
tir bing cac khudy tron va két tha céc tinh thé & 37°C. BS sung nude (270ml) va thu
céc tinh thé béng cac loc dé thu nhan hop chit nhu da trinh bay trong so dd (22g,
87%). '"H-NMR (DMSO-Ds) &: 4,24 (2H, d, ) = 5,6 Hz), 7,30 (1H, s), 7,77 (1H, dd, ] =
10,5, 9,3 Hz), 8,36-8,40 (1H, m ), 8,47 (1H, d, ] = 6,9 Hz), 8,60 (1H, s), 9,97 (1H, br),
14,38 (1H, br).

Chuyén hop chét thu dugc sang hydroclorua theo nhu phuong phap thong
thuong dé tao thanh hop chat trong vi du 1. "TH-NMR (DMSO-Ds) 8: 4.25 (d, 2H, ] =
5.6 Hz), 7.31 (s, 1H), 7,73-7,82 (m, 1H), 8,34-8,43 (m, 1H), 8,43-8,51 (m, 1H), 8,61
(s, 1H), 9,99 (t, IH, J = 5,6 Hz).

Vidu2
Diéu ché axit hydroclorua [(7-hydroxy-5-phenetyl [1,2,4] triazolo [I,5-a]

pyridin-8-cacbonyl) amino] axetic

Budgc 2-1

Tron hop chét (5,00g) thu dugc & bude 1-7, toluen (35ml), tiép tuc bd sung
phenylaxetylen (1,34ml), va palladium bis (triphenylphosphin) diclorua (0,233g), dong
i6t (0,063g) va trietylamin (1,85ml) trong diéu kién dong lanh. Sau khi khuéy déu &
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nhiét do phong trong 2 gio, bd sung dung dich amoniac l6ng 5% (35ml). Tiép tuc ria
16p hiru co bang dung dich amoniac 16ng 5%, dung dich 16ng amoni clorua bao hoa va
nude mudi, 1am kho bang magie sulphat khan. Sau khi loc, ¢o dic dich loc trong méi
trudng ap suit giam va tinh sach chét tao thanh bang sic ky cot (dung moi: hexan/etyl
axetat = 3/1 - 1/1). Két hop cdc hop chét thu dugc trong hexan dé tao thanh hop chét
nhu dugc md ta trong so dd (3.84g, 82%). 'H-NMR (DMSO-Ds) 8: 1,48 (9H, s), 5,42
(2H, s), 7,36 (1H, tt, ] = 7,1, 1,8 Hz),7,40-7 0,45 (2H, m), 7,48 (2H, dt, ] = 7.0, 1.9
Hz), 7,51-7,58 (3H, m), 7,72 (2H, dd, J = 7,7, 1,6 Hz), 7,78 (1H, s), 8,49 (1H, s).

Buagce 2-2

/
YN o 2mson

Tron hop chét (3,84¢) thu dugc & budc 2-1, toluen (29ml) va etyl axetat
(9,5ml), bd sung timg giot hdn hop clia axit metansulfonic (2,34ml) va etyl axetat
(2,34ml) trong 10 phut ¢ nhiét d¢ phong (co khudy tron). Sau khi khudy déu & nhiét do
phong trong 3 gio, bd sung etyl axetat (9,5ml) vao hon hop phan ng, thu chat rin
bing cach loc dé tao thanh cic hop chét nhu da mé ta trong so do (4,94g, 98%). 'H-
NMR (DMSO-Dg) 6: 2,38 (6H, s), 5,48 (2H, s), 7,37 (1H, tt, ] = 7,2, 1,7 Hz),7,41-7.45
(2H, m). 7.48-7.52 (2H, m), 7,53-7.62 (3H, m), 7,71-7,75 (2H, m), 7,86 (1H, s), 8,67
(1H, s).

Budc 2-3

/
YN 0 2msoH

Tron hop chét (4,94¢) thu dugc ¢ bude 2-2 va N, N-dimetylfocmamit (30ml) &
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nhiét d6 phong, bd sung ting giot nudce (S0ml) & nhiét do 0°C trong 10 phat. Thu nhén
chét ran két tua béng cach loc dé tao thanh hop chit nhu da mo ta trong so dd (3,20g,
98%). 'H-NMR (DMSO-Dg) 8: 5,45 (2H, s), 7,36 (1H, tt. ] = 7,4, 2.1 Hz), 7.43 (2H, t,
J=723Hz), 7,49 (2H, d, ] = 7,5 Hz), 7,52-7,60 (3H, m), 7,72 (2H, dd, ] = 6,7,1,9 Hz),
7.78 (1H, s), 8,51 (1H, s), 13,59 (1H, s).

Budc 2-4

Hop chit (3,20g) thu dugc & bude 2-3 duge phan Gng véi glyxin etyl este
hydroclorua (1,33g) giéng nhu vi du I, budc 1-10, dé tao thanh hop chit nhu da mé ta
trong so do trén (3,38 g, 81%). 'H-NMR (DMSO-Dy) 8: 1,21 (3H, t, J = 7,1 Hz), 4,10
(2H, d, J=5,7 Hz), 4,13 (2H, q, ) = 7,5 Hz), 5,44 (2H, s), 7,34 (1H, tt, ] = 7,2, 1,7 Hz),
7,38-7,43 (2H, m), 7,52-7,58 (SH, m), 7,71-7,74 (2H, m), 7,75 (1H, s), 8,52 (1H, s),
9,18 (1H, t,J = 5,8 Hz).

Budce 2-5

/\//

NJ\ ~ o WN%OA

Dung dich cua hop chat (3,38g) thu dugc trong budc 2-4 trong tetrahydrofuran
(34ml) va metanol (17ml) duoc bd sung cacbon palladium 5% (0,34g), khudy tron hdn
hop trong diéu kién hydrogen trong mdi trudng hydro va ap sudt thuong trong 4 gio.
Loc hdn hop phan ing qua mang loc va c6 dac trong moi trudng ap suit giam. Tinh
sach chét con lai bang sdc ky cot (dung méi: cloruafom/metanol = 20/0 - 20/1) va két
hgp trong ete hexan/diisopropyl = 1/1 dé tao thanh hop chat nhu di mé ta trong so dd
(2,29g, 83%). 'H-NMR (DMSO-Dy) &: 1.23 3H. . J =72 Hz), 3.12 2H. t, ] = 7.8
Hz).3.41 QH, t, I = 7.9 Hz). 4,17 (2H, q. 1 = 7,1 Hz), 4,29 (2H. d, J = 5.7 Hz), 6,82
(1H, s), 7,18-7,32 (5H, m), 8,58 (1H, s), 9,87 (1H, t, ] = 5,6 Hz), 14,12 (1H, s).

Budc 2-6
-73-



21758

| H | % OH 0
NN 0 N OH
N O

Thuy phan hop chét (2,28g) thu dugc trong budc 2-5 gidng nhu bude 1-12,
chuyén hop chét thu duge sang hydroclorua theo phuong phap thong thudng dé tao
thanh hop chit dau (2,16g). '"H-NMR (DMSO-De) 8: 3,12 (t, 2H, J = 7,8 Hz), 3,41 (t,
2H, 1 =78 Hz), 4,21 (d, 2H, J = 5,6 Hz), 6,81 (s, 1H), 7,14-7,33 (m, 5H), 8,60 (s, 1H),
9,85 (t, IH, J = 5,6 Hz).

Vidu3
Diéu ché axit hydroclorua [(5-butyl-7-hydroxy 1,2,4 triazolo [1,5-a] pyridin-8-

cacbonyl) amino] axetic

Budce 3-1
N o) - N o)
N’ N \K
\\/_r/q (0] \,< \\——r/v O

Tron  hop chét (0.,2g) thu dugc o budc 1-7, phiac hé [I,I-bis
(diphenylphosphino) ferocen] palladium (II) diclorua dicloruametan (1:1) (0,011g),
axit butylboronic (0,050g), bac (I) oxit (0,12g), kali cacbonat (0,15g) va
tetrahydrofuran (1,6ml), khudy tron hdn hop tai 80°C trong 40 gid. Loc vat liéu khong
hoa tan va co dac dich loc trong diéu kién ap sudt giam. Tinh sach chit con lai béng
sdc ky cdt (dung moi: hexan/etyl axetat = 8/2 - 6/4) dé tao thanh hop chit nhu mo ta
trong so db (0,13g, 77%). 'H-NMR (DMSO-Dy) 8: 0,91 (t, 3H, J = 7,7 Hz), 1,28-1,39
(m, 2H), 1,48 (s, 9H), 1,71-1,81 (m, 2H), 3,11 (t, 2H, J = 7,7 Hz), 5,38 (s, 2H), 7,23 (s,
1H), 7,32-7,51 (m, 5H), 8,39 (s. I H).

Buge 3-2
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= O\V/[::j e
/\/N\/l\qﬂ/o\[< . N/N / l H/OH
S W

Loai bo nhém bao vé carboxyl cia cac hop chét (53,7g) thu dugc & bude 3-1
gidng trong budc 2-2 dé tao thanh axit carboxylic nhu hdn hop (69,8g, 80%) vdi axit
metansulfonic (290% mol). Xu ly hon hop giéng nhu trong budce 2-3 dé tao thanh hop
chit mé ta trong so dd nhu hdn hop (42,8g, 99%) voi axit metansulfonic (50 mol%).
'H-NMR (DMSO-Ds) 8: 0,91 (t. 3H, ] = 7,7 Hz), 1,29-1,40 (m, 2H), 1,71-1,80 (m,
2H), 2.34 (s, 1,5H). 3,14 (t, 2H, J = 7,7 Hz), 5,47 (s, 2H). 7,32-7.45 (m, 4H),7,48-7.53
(m. 2H), 8.73 (s, 1H).

Buéce 3-3

= ~
/\/mj/m - /\mrnvﬁ\ N
A AW ’

Cho hop chdt thu dugc (42,8g) trong budc 3-2 phan Ung vdi etyl este
hydroclorua glyxin (19,3g) gidng nhu trong budce 1-10 dé tao thanh hop chét nhu duoc
mo ta trong so dd (43.5g, 92% ).

'H-NMR (CDCls) 8: 0,94 (t, 3H, J = 7,5 Hz), 1,31 (t, 3H, J = 7.1 Hz), 1,34-1,43 (m,
2H), 1,70-1,79 (m, 2H), 3,11 (t, 2H, J = 7,5 Hz), 4,26 (q, 2H, ] = 7,1 Hz), 4,33 (d, 2H,
] =52 Hz), 541 (s, 2H), 6,69 (s, 1H), 7,29-7,55 (m, 5H), 8,28 (s, 1H), 9,77 (t, 1H, ] =

5.2 Hz).
Budc 3-4

o OH
/\/\(\| Ny [e] , = 1 0
N’N ; N\/U\O/\ N/N n\)J\O/\
NN 0 - é)

A\ItY

Thu nhan hop chdt md ta trong so db (5,02, 90%) tir cac hop cht (7,2g) thu

duoc & bude 3-3 gidng nhu trong bude 2-5.
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'H-NMR (DMSO-Ds) &: 0,93 (t, 3H, I = 7,5 Hz), 1,22 (t, 3H, J = 7,3 Hz), 1,33-1,44
(m, 2H) 1,71-1,81 (m, 2H ) 3,09 (t, 2H, J = 7,5 Hz), 4,16 (q, 2H, ] = 7,3 Hz), 4,29 (d,
2H, J = 5,6 Hz), 6,85 (s, 1H), 8,54 (s, 1H ), 9,88 (br, 1H), 14,14 (1H).

Bugc 3-5

/\/\/\I/OHH 0 Y |

\ H

N/NW)W \)Lo/\ —> A N\AOH
\\«-N 0 0

Thu nhan hop chét duge mé ta trong so dd trén (4,56g) tir cac hgp chit (4,94g)
thu dugc tir bude 3-4 gidng nhu budce 1-12.
'H-NMR (DMSO-Ds) &: 0,93 (t, 3H, J = 7,5 Hz), 1,33-1,44 (m, 2H), 1,71-1,80 (m,
2H), 3,10 (1, 2H, ] = 7,5 Hz ), 4,20 (d, 2H, J = 5,2 Hz), 6,85 (s. 1H), 8,55 (s, 1H). 9,84
(br. 1H). 14.26 (br. 1H).
Budce 3-6

Tron hop chét (4,56g) thu dugc O budc 3-5 va dung dich 4N axit
hydrochloric/etyl axetat (91ml). khudy trén hdn hgp & nhiét do phong trong 1,5 gio.
Cd dac dich huyén phil caa phan tmg trong diéu kién ap sudt giam, bd sung hexan
(100ml) vao hdn hop con lai va ¢ dac hdn hop 2 lan trong diéu kién ap suét giam.
Chét con lai dugce bd sung hdn hop dung dich (100ml) cla ete dietyl/hexan (= 1/2 hdn
hop) va khuéy tron trong 30 phuat. Thu nhéan chét rin bz"mg cich loc dé tao thanh hop
chét dau (4,88g, 96%).

'H-NMR (DMSO-Ds) 8: 0,93 (t, 3H, J = 7,5 Hz), 1,34-1,44 (m, 2H), 1,71-1,80 (m,
2H), 3,10 (t, 2H,J = 7,5 Hz ), 4,21 (d, 2H, J = 5,6 Hz), 6,86 (s, 1H), 8,57 (s, 1H), 9,83
(t, 1H,J = 5,6 Hz).

Vi du 4
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Diéu ché axit hydroclorua [(5,6-dietyl-7-hydroxy 1,2,4 triazolo [1,5-a] pyridin-
8-cacbonyl) amino] axetic

Budce 4-1

Trong méi trudng nito, thu nhén hop chit (3,98g) gidng nhu trong budc 1-6 va
trdn v6i tetrahydrofuran (40ml). bd sung tung giot dung dich i6t (3.4g) trong
tetrahydrofuran (16ml) trong moi truong dong lanh trong etanol bién tinh. B sung
ting giot 1M lithium bis (trimetylsilyl), amit (26,8ml) trong 10 phut vao hén hop. Sau
khi khudy tron trong 2,5 gid, db hdn hop phan tmg vao hdn hop dung dich 1ong clorua
amoni (40ml) bao hoa va nudc (40ml) trong diéu kién dong lanh. B sung natri sulfit
(1.7g). va tach 16p hitu co tir hdn hop. Co dic 16p hitu co trong diéu kién ap suat giam,
két hop chat con lai tao thanh véi 16p long va chiét hdn hop hai lan véi etyl axetat.
Rira 16p hitu co da bang nudc mudi bdo hoa (70ml), sdy kho trén natri sulfat, loc natri
sulfat, va cd dic dich loc trong diéu kién ap sudt giam. Tinh sach chat con lai bang sic
ky ¢ot. Tai két tinh san pham tinh sach trén tir heptan/cloruafom dé thu dugc san phim
nhu trong so dd (0,295g, 4%). 'H-NMR (CDCl3) 8: 1,38 (t, 3H, J = 7,1 Hz), 4,50 (q,
2H,J=17,1 Hz), 5,22 (s, 2H), 7,36-7,56 (m, SH), 8,33 (s, 1H).

Budc 4-2

Giéng nhu vi du 1, budc 1-8, cac hop chit dugc mo ta trong so dd trén (0,019¢,

30%) thu dugc tir cac hop chét (0,1g) & budc 4-1.
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'H-NMR (CDCl5) 8: 1,38 (t, 3H, J= 7,1 Hz), 4,50 (q, 2H, J = 7,1 Hz), 509 (s, 2H),
573 (dd, 1H, = 17,7, 1.4 Hz), 5,76 (dd, 1H, J= 11,5, 1,4 Hz), 6,05 (dd, 1H, J=11,5,
1.4 Hz), 6,77 (dd, 1H, ] = 17,7, 11.7 Hz), 6,87 (dd. 1H, J = 17,7, 1,2Hz), 7.14 (dd, 1H,
1=17,7,11,5 Hz), 7,35-7,44 (m, 5H), 8.37 (s, 1H).

Budc 4-3
. Y OH
Ny
YN 0

Gidng nhu trong vi du 2, budc 2-5, cac hop chit dugc md ta trong so do trén
(0,020g, 75%) thu dugc tur cac hop chét (0,036g) & budc 4-2.
'H-NMR (CDCls) &: 1,23 (t, 3H, J= 7,5 Hz), 1,36 (t, 3H, J = 7,5 Hz), 1,52 (t, 3H, J =
7.3 Hz), 2,78 (q, 2H, J = 7,5 Hz), 3,25 (q, 2H, J = 7,5 Hz), 4,64 (q, 2H,J = 7,3 Hz),
8,26 (s, 1H), 13,10 (s, 1H).
Budc 4-4

] - = | 0

L S
HCI

Tron hop chit (0,020g) thu duge & budc 4-3 va 2-metoxyetanol (2ml), bd sung
mudi natri glyxin (0,030g). Sau khi khudy tron & 130°C trong 1,5 gio, lam lanh hon
hop xudng nhiét do phong. B6 sung axit clohydric 1N (0,34ml) va nude (10ml), tiép
tuc khudy tron hdn hop phan tmg. Thu nhan két tha bing cach loc va sdy khé trong
moi trudong ap sudt giam. Bo sung vao chét rin thu duoc etyl axetat (Iml) va axit
hydrochloric 4N-etyl axetat (0,1ml), khudy tron hon hop ¢ nhiét do phong trong 20
phit. Thu nhan chit rén bing cach loc dé tao thanh hop chét dau (0.052mg, 67%). 'H-
NMR (DMSO-Dg) 8: 1,15 (t, 3H, J =7,5 Hz), 1,29 (t, 3H,J = 7,5 Hz), 2,72 (q, 2H, ] =
7.5 Hz), 3,20 (q, 2H.J = 7,6 Hz), 4,21 (d, 2H. ) = 5,6 Hz), 8,52 (s, IH), 9,95 (t, IH,J =
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5,6 Hz).

Vidus
Piéu ché axit hydroclorua [(7-hydroxy-6-phenetyl [1,2.4] triazolo [I,5-a]
pyridin-8-cacbonyl) amino] axetic

Budce 5-1

N | 0 . O
N N
Q;_L o QL—L o

Thu hop chét (1,31g) gidng nhu phuong phéap trong Vi du 4, bugc 4-1, tron
tetrakis (triphenylphotphin) palladium (0) (0.137g) va tetrahydrofuran (15ml), bo sung
hydrit tri-n-butyltin (0,7ml) trong diéu kién doéng lanh. Sau khi khudy tron ¢ diéu kién
dong lanh trong 20 phut, tiép tuc khuéy tron & nhiét dd phong trong 20 phut, va c¢6 déc
trong moi trudong ap sudt giam. Tinh sach chét con lai bing sic ky cot (dung moi:
hexan/etyl axetat = 10/0 - 1/1) dé tao thanh hop chit nhu duoc md ta trong so dd
(0,44g, 44%). '"H-NMR (CDCls) é: 1,39 (t, 3H, J = 7,2 Hz), 4,51 (q, 2H, J= 7,2 Hz),
5.23 (s, 2H), 7,36-7,56 (m, 5H), 8,31 (s, 1H), 8,99 (s, 1H).

Budc 5-2
e (
= | © —_— = ‘ ©
N o~ W / NS
/ LN o

YN o

Giéng nhu Vi du 1, budc 1-8, hgp chit dugc mo ta trong so dd trén (0,078,
109%) thu dugc tir cac hop chét (0.070g) o budc 5-1.
'H-NMR (CDCl;) 8: 1,43 (t, 3H, J = 7,1 Hz), 4,54 (q, 2H, J= 7.1 Hz), 5,17 (s, 2H),
7,13 (d, 1H, J=9,3 Hz), 7,29-7,45 (m, 11H), 8,34 (s, 1H), 8,80 (s, 1H).
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Budc 5-3

O —_— =
= 1 I o
N
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w0 voo

Gidng nhu Vi du 2. budce 2-5, hop chat mé ta trong so do trén (0.037g. 72%)
thu dugce tir hop chét (0.070g) & bude 5-2.

'H-NMR (CDCls) &: 1,54 (t, 3H, J = 7,2 Hz), 3,00 (s, 4H), 4,66 (q, 2H, ] = 7,2 Hz),
7,16-7,31 (m, 5H), 8,20 (s, 1H), 8,23 (s, 1H), 13,17 (s, IH).

Chuyén cac hop chét thu duoc trong budc sang hydroclorua gidng nhu Vi du 4,
budc 4-4 va theo phuong phéap thong thuong dé tao thanh hop chat dau. 'H-NMR
(DMSO-Dy) 8: 2,93 (s, 4H), 4,22 (d, 2H, J = 5,7 Hz), 7,19 (tt, 1H, J = 7,1, 1,8 Hz),
7,23-7,31 (m, 4H ), 8,50 (s, 1H), 8,78 (s, 1H), 9,97 (s, 1H).

Vidu 6
Diéu ché axit hydroclorua [(5-butyl-6-clorua-7-hydroxy 1,2,4 triazolo [1,5-a]
pyridin-8-cacbonyl) amino] axetic

Budce 6-1

Thu hop chét (200mg) giéng nhu Vi du 4, budc 4-1, tron hexacloruaetan
(224mg) va tetrahydrofuran (4,0ml), bd sung lithium bis (trimetylsilyl), amit (0,473ml)
tai -78 °C. Sau khi khudy tron tai -78°C trong 2 gio, hdn hop da tir tir 4m 1én dén -
40°C. Sau do, bd sung ting giot dung dich 16ng natri hydro cacbonat bdo hoa. va bd

sung etyl axetat. Tach cac 16p hitu co tir hén hop, chiét lop 16ng hai lan vai etyl axetat.
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Két hop céac 16p hitu co, rua lai hai lin véi nudc mudi bdo hoa, 1am kho bing natri
sulfat, va ¢c6 dac trong moi truong ap suat giam. Tinh sach san pham con lai bang sic
ky cdt (dung méi: hexan/etyl axetat = 3/1 - 2/1) dé tao thanh san pham tho (180mg) c6

thanh phan chinh 1a cdc hgp chat dugc nhu da mo ta.

N
o

Gibng nhu vi du 3, budc 3-1, hop chét duge mo ta trong so dd trén (71mg) thu
duoc tir cac hop chét (180mg) & bude 6-1. 'H-NMR (DMSO-Dg) 6: 0,94 BH, t,J =75
Hz). 1,28 (3H. t. J= 7.1 Hz), 1,37-1,47 (2H, m), 1,68-1,75 (2H, m), 3,32-3.37 (2ZH, m),
4,37 (2H, q, J=7,1 Hz), 5,19 (2H, s), 7,37-7,52 (5H. m), 8,57 (1H. s).

Budce 6-3

Tron hop chét (70mg) thu dugc ¢ bude 6-2 va trifluoroaxit axetic (1ml), khuéy
tron hon hop & nhiét do phong trong 3 gio. B6 sung vao hon hop phan ung cloruafom
vd cd dic trong didu kién ap sudt giam. Tiép tuc bd sung vao dung dich axit
hydrochloric 4N-etyl axetat (Iml) va khudy trén hdn hop. B6 sung hexan (3ml) vao
hdon hop nay. Thu nhéan chét rin bang cach loc dé tao thanh hop chit nhu da mo ta
trong so do (50mg, 83%). 'H-NMR (DMSO-Ds) &: 0,92 (3H, t, ] = 7,3 Hz), 1,31 (3H.,
t, J=7,1 Hz), 1,37-1,45 (2H, m), 1,62-1,69 (2H, m), 3,17 (2H, t, J = 7,7 Hz), 4,35 (2H,
q,J=7,1 Hz), 8,69 (1H, s).

Budce 6-4
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Cl Cl
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Gidng nhu vi du 4, budc 4-4, hop chdt dugc mo ta trong so do trén (48mg,
88%) thu dugc tir hop chit (50mg) & bude 6-3. 'H-NMR (DMSO-Dq) 8: 0,93 (t, 3H, J
= 1,3 Hz), 1,36-1,47 (m, 2H), 1,64-1,72 (m, 2H), 3,15-3,28 (m, 2H), 4,15 (d, 2H, J =
2,8 Hz), 8,74 (br, 1H), 10,20 (br, 1H).

Vidu7
Piéu ché axit hydroclorua (7-hydroxy-2-metyl-5-phenetyl 1,2,4 triazolo [1,5-a]

s

pyridin-8-cacbonyl) amino] axetic.

Budce 7-1

I
Cl X Ct Cc X 0o
I —_— |
N _~ N~
Cl Cl

Tron 2,4,6-Tricloruapyridin (50g) va N, N-dimetylfocmamit (400ml), bd sung
natri hydrit (60% dich huyén phu dau) (11,5g) trong mdi truong dong lanh. B sung
tung giot rugu benzyl & diéu kién lanh vao hdn hop (28ml) trong 40 phut, khudy tron
hdon hop & nhiét do trén trong 3 giod. B6 sung timg giot nudc (550ml) trong diéu kién
lanh va thu nhan chat rén bing cach loc dé tao thanh hop chét nhu mé ta trong so dd
(50g, 72%).

'H-NMR (CDCl3) 8: 5,11 (s, 2H), 6,86 (s, 2H), 7,36-7,46 (m, SH).

Budce 7-2
cl P2 Cl e
| —
184 ey
Cl o

Cl
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Trong diéu kién dong lanh co axeton khd, tron tetrahydrofuran (250ml) va n-
butyllithium (1,65m, 119ml), bd sung tirng giot hop chit (50g) thu duge trong budc 7-
1 trong tetrahydrofuran (110ml) trong 30 phat. Tiép tuc bd sung ting giot dung dich
di-tert-butyl-dicacbonat (45ml) trong tetrahydrofuran (100ml) trong 1 gio, va khuay
tron hon hop & cung nhiét do trong 30 phut. B6 sung nudc (450ml) dé dap tat phan
ing, bd sung etyl axetat (200ml) dé tach cac 16p hitu co va rura sach céac 16p hitu co voi
nude (200ml), nuée mudi bao hoa (200ml). C6 dic cac 16p hitu co trong diéu kién ap
sudt giam va tinh sach chét con lai bang sic ky cot (dung mai: hexan/etyl axetat =
50/0-11/1), két hop chét rén thu dugc trong hexan (100ml) dé tao thanh hop chét nhu
md ta trong so db (15,7g, 31%). 'H-NMR (CDCls) &: 1,53 (s, 9H), 5,11 (s, 2H), 6,86
(s, 1H), 7,32-7,46 (m, 5H).

Bude 7-3
cl o)
o
| = % | A
c 0 85

Tron hop chét (15g) thu dugc ¢ bude 7-2 va 1,4-dioxan (150ml), bd sung kali
cacbonat (18g), axit phenylvinylboric (7,1g), phic hé 1,1 "-bis (diphenylphosphino)
ferocen palladium (II) diclorua dicloruametan (1:1) (1.8g) va nude (45ml) va khuéy
tron hdn hop ¢ 80°C trong 1.5 gio. Bo sung axit phenylvinylboric (0.64g) va khudy
tron hon hop trong 1,5 gio. Lam lanh hon hop xuéng nhiét do phong, va bo sung nudc,
etyl axetat va nuéc mudi bdo hoa dé phan tach céc 16p hitu co. Cd ddc cac 16p hitu co
trong diéu kién ap suat giam va tinh sach chét con lai bing sic ky cot (dung moi:
cloruafom).Bo sung vao chét rin thu dugc rugu isopropyl (100ml), két hop hon hop tai
70°C trong 0,5 gio ¢ didu kién dong lanh dé tao thanh san pham nhu mo té trong so do
(11,5g, 62%). 'H-NMR (CDCl3) 3: 1,55 (s, 9H), 5,21 (s, 2H), 6,87 (s, 1H), 7,01 (d, 1H,
J=15,9 Hz), 7,30-7,44 (m, 8H), 7,56 (d, 2H, J = 7,1 Hz), 7,65 (d, 1H, J = 16,1 Hz).
Budc 7-4

-83-



21758

= | ~ © [ RN 0
N = Oﬁ/ N~ OA‘/
Ci o} Cl o

Trén hop chat (1 1,5g) thu dugc ¢ bude 7-3, etyl axetat (120ml) va 2% bach
kim-cacbon (2,5g), khudy trén hdn hop trong moi trudng hydro (3,8kgf/cm2) tai nhiét
do phong trong 23 gidr. Loc hdn hop phan ung dugc loc qua mang loc, ¢ dac dich loc
dé tao thanh hop chét nhu da mo ta trong so dd (11,5g, 100%).

'H-NMR (CDCls) &: 1,55 (s, 9H), 3,02 (br, 4H), 5,05 (s, 2H), 6,55 (s, 1H), 7,16-7,41
(m, 10H).
Buoce 7-5

- K© 7 f©
MA@({ . I
P Yr“(

Gibng nhu Vi du 1, budc 1-4, hop chit mé ta trong so do trén (11,9g, 104%)
thu duge tir hop chit (11,5g) & bude 7-4. "H-NMR (CDCls) &: 1,39 (s, 9H), 2,92 (t, 2H,
] = 8.2 Hz). 3,03 (t. 2H, J = 8,2 Hz), 4,05 (br s, 2H), 5,00 (s, 2H), 6,10 (s, 1H), 7,16-
7,43 (m, 10H), 8,10 (s, 1H).

Budc

7-6

o

N = Oﬁ/
NH O

HNT

Tron hop chit (126mg) thu duogc & bude 7-5, p-toluensulfonic axit monohydrat

(50mg) va trimetyl octofocmat (1ml), bo sung toluen (Iml) va dun nong hdn hop &
60°C trong 1 git. B sung tirng giot hdn hgp phan tng trén vao dung dich long natri

hydro cacbonat bdo hoa trong diéu kién nhiét dd phong va bd sung etyl axetat dé phan
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tach 16p hitu co. Co dédc cac 16p hitu co trong diéu kién 4p sudt giam va tinh sach san
phim ¢b ddc con lai bang sic ky 16p mong (dung méi: cloruafom/metanol = 9:01) dé
tao thanh hop chét nhu da mé ta trong so do (32mg, 24%). 'H-NMR (CD;OD) &: 1,51
(9H, s), 2,93 (3H, s), 3,06 (2H, t, ] = 7,6 Hz), 3,52 (2H, t, ] = 7,6 Hz), 5,16 (2H, s),
6,72 (1H, s), 7,14-7,48 (10H, m).

Buéce 7-7

O
\< y ﬁ/
N/N @]

Giéng nhu vi du 1, buéce 1-6, hop chit dugc mo ta trong so dd (29mg, 53%) thu
duoc tir cac hop chat (55mg) & budc 7-6. 'H-NMR (CD3;0D) &: 1,49 (9H, s), 2,52 (3H,
s), 3,13 2H, t, ] = 7,6 Hz), 3,42 (2H, t, ] = 7,7 Hz), 5,16 (2H, s), 6,83 (1H, s), 7,15-
7,19 (3H, m), 7,24-7.28 (2H,m), 7,32-7,44 (5H, m).

Budce 7-8

Q)
YUYV e
tt(rf
N OH
NG
CF,COOH )/N 0

Tron hop chat (54mg) thu dugce trong bude 7-7 va 0,5ml (cloruafom), bd sung

trifluoroaxit axetic (0,22ml), khudy trén hdn hop & nhiét dd phong trong 2 gid. Co dac
hdn hop phan Gng trong didu kién 4ap suit giam, va chung cit chit con lai dong thoi
véi toluen dé tao thanh san phém thoé (69mg) c6 hop chit chinh nhu dugc mo ta trong
50 do trén.

Xu 1y hop chét thu dugce trong bude nay gidng vai Vi du 1, bude 1-10 bude 1-
12, cuhyeenr cac hop chét thu duogc sang hydro bang phuong phap thong thuong dé
tao thanh hop chat dau.
'H-NMR (DMSO-Ds) &: 2,52 (s. 3H). 3,10 (t, 2H, J = 7.8 Hz), 3,35 (t, 2H. 1 = 7.8 Hz),
4,19 (d, 2H, ) = 5.7 Hz). 6,69 (s, 1H), 7,18-7,31 (m, 5H), 9,81 (1, 1H, J= 5.5 Hz).
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Vidu, 8
Diéu ché axit hydroclorua {[8-( 3,3-dimetyl-butyl)-6-hydroxy 1,2,4 triazolo
[1,5-a] pyridin-5-cacbonyl] amino} axetic

Budc 8-1

Hoa tan 2-Amino-3,5-dibromopyridin (50,4g), 2,5-hexandion (23,5g) p-
toluensulfonic va axit monohydrat (2,7g) trong toluen (300ml), va dun nong hdn hop
trong binh ngung héi luu trong 5 gio. dong thoi loai bo nude. Lam ngudi hon hop dén
nhiét do phong, bo sung etyl axetat, tiép tuc rira hon hop voi dung dich 1ong natri
hydro cacbonat bdo hoa va nudc mudi bdo hoa (mét 1an). Lam kho céac 16p hitu co
bang natri sulfat, loc, va cd dic trong mdi trudng ap sudt giam dé tao thanh san pham
thd (66.,6g) cua hop chét nhu da mé ta trong so db. 'H-NMR (CDCls) 8: 2,00 (6H, s),
5,92 (2H, s), 8,22 (1H, d, ] = 2,4 Hz), 8,63 (1H, d, ] = 2,4 Hz).

Budc 8-2

Br X Br Br AN o
Ij/ l “
=
/N N 72\ N

Gidng nhu vi du 1, bude 1-3, hop chét mé ta trong so dd trén (58,4g, 82%) thu
duoc tir hop chit (66,6g) & budc 8-1. 'H-NMR (CDCl3) &: 1,99 (6H, s), 5,15 (2H, s),
5.89 (2H, s), 7,37-7,48 (5H, m), 7,64 (1H, d, J = 2,8 Hz), 8,31 (1H, d, J= 2,8 Hz).
Budc §8-3
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Tron hop chét (58,4g) thu dugc & budc §-2, hydroxylamoni clorua (233g),
etanol (600ml) va nudc (350ml). B sung tirng giot trietylamin (46ml), etanol (100ml)
vao hén hop va dun nong hdn hop trong binh ngung héi luu & 95°C trong 89 gid. Lam
lanh hdn hop phan tng, bd sung 50% dung dich long natri hydroxit (96ml), 8N dung
dich natri hydroxit (134ml) va dung dich [dng natri hydro cacbonnat (50ml). B6 sung
nude (1800ml) trong nhiét dd phong, khudy trén hdn hop trong 1 gior va thu chét ran
két tua bang cach loc. Lam kho chat rin trén trong diéu kién ap suit giam qua dém va
két hop trong 2-propanol (120ml) dé tao thanh san phidm nhu dugc md ta trong so a6
(34,3g, 75%). '"H-NMR (CDCls) 8: 4,60 (2H, br s), 5,00 (2H. s), 7.31-7,40 (5H, m),
7,41 (1H, d, J=2,8 Hz), 7,83 (1H, d, ] = 2,8 Hz).

Budc 8-4
B O
Br O I r =
S |
~ N7 ’\J
HN" N \=nN

Tron hop chét (7,25g) thu duge ¢ budce 8-3, N, N-dimetylfocmamit (11ml) va
N, N-dimetylfocmamit dimetyl axetal (11ml), khudy trén ¢ 130°C trong 15 phat. Sau
khi khudy tron & nhiét do phong trong 20 phit, ¢b dic hdn hop trong diéu kién ap suat
giam. B sung metanol (58ml) pyridin (4,2ml), va axit hydroxylamin-O-sulfonic 4.1g)
vao hdn hop trong diéu kién déng lanh. Sau khi khudy tron & nhiét do phong qua dém,
bo sung nudc (29ml) va dung dich 16ng natri hydro cacbonat bdo hoa (58ml) trong
diéu kién dong lanh, tiép tuc khudy tron hdn hop & nhiét do phong trong 1 gio. Thu

nhan chit rdn bing cach loc dé tao thanh hop chét nhu mé ta trong so do (6,13g, 78%).
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'H-NMR (CDCls) &: 5,09 (s, 2H), 7,36-7.45 (m, SH), 7,66 (d. 1H, J =2,0 Hz), 8,19 (d,
1H, 1 =2,0 Hz), 8,29 (s, 1H).

Budc 8-5
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O
W
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Giéng nhu vi du 1, budc 1-1, hop chit dugc mo ta trong so dd trén (5,67g,
49%) thu duogc ti cac hop chat (10g) budc 8-4. "H-NMR (DMSO-Ds) 8: 5,33 (s, 2H),
7.31-7,49 (m, SH), 8,37 (s, 1H), 856 (s, 1H).

bugc 8-6

Br O Br (o]
=
g | OH ‘ o]
/ \—n
\:—:N 0 —N O

Hop chét (5,68g) thu dugc ¢ budce 8-5 dugc bod sung toluen (57ml). va bd sung
N. N-dimetylfocmamit dietyl axetal (4,5ml) thanh 3 phfm tai 80°C. Sau khi két thic
phan tng, ¢d dic hdn hop trong diéu kién ap suét giam, tinh sach chét tao thanh bing
sac ky cot (dung mdi: cloruafom/etyl axetat = 10/1 - 4/1). B sung hexan vao hop chit
tao thanh, két hop cac chat ran két tua dé thu duge hop chét nhu duge md ta trong so
do (4,682, 69%).
'H-NMR (CDCl5) &: 1,39 (1, 3H, J = 7,1 Hz), 4,53 (q, 2H, J= 7,1 Hz), 5,21 (s, 2H),
7,35-7,43 (m, 5H), 7,72 (s, 1H), 838 (s, 1H).
Bugce 8-7
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Hop chét (100mg) thu dugc trong budc 8-6, tert-butylaxetylen (0,1ml), bis
palladium (triphenylphosphin) (II) diclorua (18mg), va ddng i6t (1) (5mg) dugc bd
sung vao mdt chiéc lo c6 nip day. B sung vao hdn hop tetrahydrofuran (0,4ml),
trietylamin (0,8ml) va dong ndp lo that chat. Khudy tron hon hop & nhiét do phong
trong | gio, loc mdt lugng nho qua gel silica va ¢6 ddc trong moi truong ap suat giam.
Tinh sach chit con lai hai lan bang sic ky 16p mong (dung méi: hexan/etyl axetat =
2/1) dé tao thanh hop chit nhu dugc md ta trong so d6 (85mg, 85%).

Bugc 8-8

OH

—_— - Z

!
\_—"N O

Giéng nhu vi du 2, budc 2-5, hop chit duge mo ta trong so dd trén (62mg,
94%) thu dugc tir cac hop chéit (85mg) bude 8-7.

Giéng nhu Vi du 4, budce 4-4, cac hgp chit dau thu duoc tir hop chét trong budc
nay. 'H-NMR 38: 0,98 (s, 9H), 1,57-1,66 (m, 2H), 2,89-2,99 (m, 2H), 4,25 (d, 2H, J =
5,4 Hz), 7.42 (s. 1H). 8,64 (s, 1H), 10.42 (t, 1H, J = 5,4 Hz), 13,28 (s. 1H).

Vidu9
Piéu ché axit [(7-hydroxy-6-phenyl [1,2.4] triazolo [4,3-a] pyridin-8-cacbonyl)

Br
O o
ey — ey
cl O 'CI 0

Loai bo nhom bao vé hydroxyl cua hop chét thu duoc trong vi du 1, bugc 1-3

amino] axetic.

Budce 9-1

gidng nhu vi du 2, bude 2-5, Dung dich hop chét tao thanh (3,30g) trong cloruafom
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(30ml) duoc bd sung trong diéu kién N-bromosuccinimit (2,82g) dong lanh. Sau khi
khudy déu ¢ nhiét do phong trong 5 gio, tach hdn hop phan tng bang dung dich léng
natri hydro cacbonat (20ml). Rira sach céc 16p hitu co véi dung dich l6ng natri sulfit,
nude mudi bio hoa va lam kho trong mdi truong magie sulfat khan. Sau khi loc, cd
dac hdn hop trong diéu kién ap xudt giam dé thu dugc hop chit nhu dugc mo ta trong
so dd dudi dang san pham tho (5,37g).

'H-NMR (CDCls) 8: 1,66 (9H., s), 8,39 (1H, s), 12,77 (1H. s).

Budc 9-2
Br Br
OH o)
| AN N
N Oﬁ/ — AN Oﬁ/
c 0 O

Dung dich hogp chit (5,37g) thu duoc trong budc 9-1 trong N, N-
dimetylfocmamit dugc bd sung trong diéu kién kali cacbonat dong lanh (2,19g); khudy
tron benzyl bromua (1,88ml) va hén hop trén & diéu kién nhiét dd phong trong 20 gid.
Téch cac hdn hop phan (mg bang cach bo sung nudc (50ml) va etyl axetat (50ml). Tiép
tuc rua sach céac 16p hitu co vo1 nudc mudi bdo hoa, 1am khd bang magie sulphat khan,
va ¢0 dédc trong mdt truong ap sudt giam. Tinh sach san phdm con lai bang sac ky cot
(dung mdi: hexan/etyl axetat = 3/1 - 1/2) dé tao thanh hop chat nhu mé ta trong so do
(3.73g, 2 budc 65%).

'H-NMR (CDCl5) &: 1,58 (9H, s), 5,21 (2H, s), 7,19-7,21 (2H, m), 7,37-7,46 (3H,m),
7,76 (1H, s).
Budce 9-3

R J o 0

Hop chit (610mg) thu duge ¢ bude 9-2 dugce bd sung vao axit trifluoroaxetic
(180ml) trong diéu kién dong lanh, khudy tron hdn hop phan ng & nhiét do phong

trong 2 gid. Pha lodng hdn hop phéan Ung véi cloruatom (6ml) va c6 dac trong mdi
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trudng ap suit giam. Bo sung thém cloruafom (6ml) vao hdn hgp con lai, sau do b
sung thionyl clorua (0,18ml) va N. N-dimetylfocmamit (mot giot) va dun nong hdn
hop ¢ 70°C trong 30 phat. C6 dac dung dich tao thanh trong didu kién ap sudt giam dé
tao thanh hop chit nhu mo ta trong so d6 (540mg, 98%).

Bugc 9-4

Br
//7' o -0 PN . e o
L’;\j‘\ /[L\/ET\ Cl —_— [«'L‘:;:} ’,,,IJ\\ ’_/[\|L'5 ’//,_I\\ H \/H\ N
T R A
’ Cl Q

NH O
NHBoc

Dung dich hop chét (540mg) thu dugc trong budc 9-3 trong tetrahydrofuran
(6ml) dugc bd sung diisopropyletylamin (0.29ml) va este cha glyxin tert-butyl
(0.21ml) trong diéu kién dong lanh, khudy tron hon hop trong 2h. Hon hop phan Gng
dugc bd sung diisopropyletylamin (0,29ml) va tert butyl cacbazae va dun nong & 70°C
trong 3 gid. Co6 dac hdn hgp phén ung trong didu kién 4p suat giam, tinh sach san
phém con lai bfing sdc ky cot (dung moi: hexan/etyl axetat = 3/1 - 3/2) dé tao thanh
hop chat nhu da md ta rong so do (790mg, 92% ).
'H-NMR (CDCl5) 8: 1,30 (9H, s), 1,48 (9H, s), 4,05 (2H, d, ] = 5,5 Hz), 5,24 (2H, s),
6,27 (1H, s), 7,14 (2H, t, ] = 4,1 Hz), 7,34-7,41 (3H, m), 7,47 (1H, s), 11,50 (1H, t, ] =
5,4 Hz), 11,83 (1H, s).
Budce 9-5

Gibng nhu vi du 1, budce 1-8, hop chit duge mb ta trong so do trén (280g, 84%)
thu duge tir hop chat (330mg) & budc 9-4.
'H-NMR (CDCl3) &: 1,31 (9H. s). 1,48 (9H, s), 4,06 (2H. d. ] = 5,5 Hz). 5,30 (2H, s),
6.16 (1H, s), 7.17 (2H, d, J = 7.4 Hz), 7,18 (1H. s), 7.28-7.40 (6H, m), 7,43-7,46 (2H,
m), 11,79 (1H, s), 11,85 (1H, t, J = 5,4 Hz).
Budc 9-6
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Gidng nhu vi du 2, budc 2-5, hgp chat dugc mé ta trong so do trén (86mg,
87%) dugc thu duoc tir hop chat (120mg) & bude 9-5. 'H-NMR (CDCls) 8: 1,45 (9H,
s). 1.49 (9H, s), 4.15 (2H, s), 7,06-7,29 (8H, m), 10,40 (1H, s), 10,95 (1H, s).
Budc 9-7

= 0
| g —
L e ~""0 N
T
)
NHBoc¢

Dung dich hop chét (110mg) thu dugc trong bude 9-6 trong cloruafom (0,3ml)
duoc bd sung dung dich axit hydrochloric 4N dioxan (1ml), khuéy tron hdn hop phan
(mg & didu kién dong lanh trong gio. Co dic hdn hop phan tng trong diéu kién ap suét
giam dé thu duoc hop chat nhu mé ta trong so do (84mg, 87%). 'H-NMR (CD;OD) &:
1,49 (9H, s), 4,04 (2H, s), 7,36-7,47 (SH, m), 7,57 (1H, s).

Budc 9-8

el )
NH,

Hop chét (41mg) thu dugc & bude 9-7 duoc bd sung trimetyl octofocmat
(0,41ml), va dun néng hdn hop ¢ 100°C trong 30 phat. Co dac hdn hgp phéan g trong
didu kién ap suit giam, hoa tan phan con lai trong cloruafom (Iml). Bo sung
trifluoroaxit axetic (2ml) va khudy tron hdn hop duge & nhiét do phong trong 3 giv. CO

dic hdn hop phan tng trong diéu kién ap sut giam, bd sung dung dich 4N dioxan axit
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clohydric (Iml), va khuéy tron hon hop & nhiét do phong trong 30 phat. Co dac hdn
hop phan ung trong diéu kién ap sudt giam va két hop chat con lai trong nude dé tao
thanh hgp chit dau (29mg, 89%). 'H-NMR (DMSO-Dg) &: 4.06 (2H. d. } = 5.5 Hz),
7,39-7,46 (3H, m), 7,60 (2H, dd. J = 8.3, 1,4 Hz), 8.39 (1H, s), 8,86 (1H, s), 10,50 (1H,
t,] =5,7Hz), 12,59 (1H, s), 13,75 (1H, s).

Vidu 10
Piéu ché axit hydroclorua [(7-hydroxy 1.2.4 triazolo [4.3-a] pyridin-8-

cacbonyl) amino] axetic

Budc 10-1
o I

~ O
HCI =

<N | O\K N | OH
IR S 7

Gidng nhu phuong phap loai bé bdo vé clia nhom carboxyl trong vi du 9, budc
9-8, thu duogc san pham thd ¢ thanh phan chinh gidng nhu hop chat da moé ta trong so
dd tir hop chét (0,050g) trong vi du 1, bude 1-5. 'H-NMR (DMSO-Ds) &: 5,60 (s, 2H),
7,35-7,55 (m, 5H), 7,69 (d, 1H, ] =7,7 Hz), 9,03 (d, 1H, ] =7,7 Hz), 9,48 (s, 1H).

Buge 10-2
0
HC! =
N | OH > ~ | ’ v
<\-—r/\1 o <\N / NQ&OJ&
N N—N O
Gibng nhu vi du I, bude 1-10, hop chit dugc md ta trong so dd trén (0,024g,
41%) thu duge tir hop chét & bude 10-1. 'TH-NMR (CDCls) 8: 1,51 (s, 9H), 4,23 (d, 2H,
1 =35,6Hz). 5.35(s. 2H), 6.81 (d. IH. J = 7.7 Hz). 7.26-7.51 (m. 5H). 8.10 (d. IH. J =

7.7 Hz), 8,67 (s. 1H), 9.66 (br s, 1H).

Loai bé nhom bao vé hydroxyl va nhéom bao vé carboxyl cua cac hgp chét thu
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dugc trong budc nay gidng nhu phuong phép da dé cép o trén, chuyén hop chét thu
dugc sang hydro theo phuong phap thong thuong dé tao thanh hop chit dau. 'H-NMR
(DMSO-Dg) 8: 4.07 (s. 2H), 6,65 (d. 1H. J = 7.7 Hz). 8.32 (d. 1H. J = 7.7 Hz). 8.99 (s.
1H), 10,09 (s, 1H).

Vidull
Piéu ché [(6-hydroxy 12,3 triazolo [1,5-a] pyridin-7-cacbonyl) amino] axit
axetic

Bugc 11-1

Tron cacbonat 2-bromo-5-hydroxypyridin  (5,8g), N, N-dimetylfocmamit
(58ml) va kali (5.1g), bd sung benzyl bromua (4,4ml) trong diéu kién déng lanh va
khudy tron hon hop ¢ nhiét do phong trong 13 gio. Hon hop phan Gmg dugc b sung
etyl axetat (58ml) va nudc (87ml); tach 16p hitu co tu hdn hop va tiép tuc rira véi nudc
(60ml, 30ml) hai lan va véi nudc mudi bdo hoa (30ml). Lam khoé 16p hitu co trén
magie sulfat khan, va loc. Co dic dich loc trong moi trudng ap suit giam. Tinh sach
chét con lai béng sdc ky ¢ot (dung moi: hexan/etyl axetat = 10/1 - 7/1) dé tao thanh
hop chét nhu moé ta trong so do (7.4g, 83%).

'H-NMR (CDCls) 6: 5,09 (s, 2H), 7,15 (dd, 1H, J = 8,1. 3,2 Hz), 7,33-7,38 (m, 1H),
7,36 (d, 1H, J = 8,1 Hz), 7,40-7,41 (m, 4H), 8,13 (d, 1H, J= 3,2 Hz).
Bude 11-2

OBn OBn

Dung dich N-butyllithium (1,54 mol/dung dich hexan 25ml) dugc b sung ting
giot hop chét (1g) thu dugce trong bude 11-1 trong Toluen (4ml) & -78°C trong hon 7
phit. Khudy tron hdn hop phan tng & -78°C trong 50 phat, bd sung ting giot dung
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dich N, N-dimetylfocmamit (0,352ml) trong toluen (4ml). Khudy tron hdn hop phan
ung tai -78°C trong 1 gio, bd sung nudc (6ml) ¢ -10°C, va khuéy tron hon hop & nhiét
do phong trong 2 gid. Tach 16p hitu co va 1p long, chiét 16p 1ong hai 1an bang toluen
(5ml). Két hop céc 16p hitu co va rira sach bing nudc mubi bao hoa (10ml). Say kho
cac 1op hiu co béng magie sulfat khan, va loc hdn hop. Co dac dich loc trong diéu
kién ap suat giam va tinh sach chét con lai bang sic ky cot (dung méi: hexan/etyl
axetat = 10/1 - 7/1) dé tao thanh hop chat nhu trong so dd (641mg, 79%).

'H-NMR (CDCls) &: 5,21 (s, 2H), 7.35-7.45 (m, 6H), 7,95 (d. 1H. ] = 8.9 Hz), 8,51 (d,
1H, ] =2.8 Hz), 9.99 (s, 1H).

Budc 11-3
SN
< J | %
. I A |
i A
1 " 0
. SN P
o -
- N /N
H‘ll/ N:r\j
0=8=0

Tron hop chit (637mg) thu dugc trong budc 11-2, metanol (6,4ml) va
tosylhydrazit (574mg), dun noéng hdn hop trong binh ngung héi luu trong 10 phut. Co
dic hon hgp phan (ng trong didu kién 4p sudt giam, bo sung mocpholin (6,4ml), va
dun noéng hdn hop trong binh nhung hooig luu trong 30 phut. C6 dic hdn hop phan
ang trong diéu kién ap sudt giam, bd sung etyl axetat (12ml), dung dich 2M natri
cacbonat (6ml) va nudc (Sml). Thém vao do, bd sung tetrahydrofuran (6ml) va tach
|&p hitu co ra khoi dung dich. Chiét 16p 1dng hai lan voi etyl axetat (Sml), két hop cac
16p hitu co va rira sach véi nudc mudi bdo hoa (10ml). Lam kho cac 16p hitu co trén
magie sulfat khan va loc. Co dac dich loc trong di¢u ki¢n ap suat giam, két hop chat
rdn thu dugc véi ete diisopropyl dé tao thanh hop chédt nhu da md ta trong so do
(566mg, 84%).

'H-NMR (CDCls) &: 5,12 (s, 2H), 7,11 (dd, 1H, ] = 9,7, 2,0 Hz). 7,36-7.47 (m, 5H),
7.61 (dd, 1H,J=9,7.0,8 Hz), 7.99 (d, 1H. ] = 0,8 Hz), 8,34 (d. 1H, J = 2,0 Hz).
Bude 11-4

-95-



21758

Tron hop chédt (200mg) thu dugc trong bude 11-3 va tetrahydrofuran (2ml) va
bd sung lithium diisopropylamit (2M tetrahydrofuran, heptan, dung dich etylbenzen,
0,45ml) tai -40°C. Sau khi khudy tai -40°C trong 1 gio, bd sung da lanh va lam am hdn
hop dén nhiét do phong bang cach khudy tron trong 1 gid. Sau do, bd sung metanol
(2ml), ¢d dac hdn hop phan ng trong diéu kién ap suét giam dé tao thanh hop chat
nhu da mo ta trong so db dudi dang san phdm tho. San pham nay duoc sir dung truc
tiép trong cic budc tiép theo.

Budc 11-5

o
Z | —_— p | © o
oLi H\)}\
7N N o~
N=N 0 -

Gidng nhu Vi du 1. bude 1-10. hop chit duoc md ta trong so do trén (85mg,
28% (2 budc)) thu dugc tir san phém thd & budce 11-4. '"H-NMR (CDCl3) 6: 3,80 (s,
3H), 4,38 (d, 2H, J = 5,2 Hz), 5,32 (s, 2H), 7,24 (d, 1H, ] = 9,7 Hz), 7,31-7,41 (m, 3H),
7,46-7,49 (m, 2H), 7,75 (d, 1H, J=9,7 Hz), 8,11 (s, 1H), 8,79 (br s, 1H).

Budc 11-6
/ | o o . ~ | OH o
H H
N
Z N N\/U\o/ 7N \/U\o/
r\f O N=N 0

N=

Gidng nhu Vi du 2, budc 2-5, cac hgp chit duge mo ta trong so do trén (40mg,
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76%) thu duoc tir hop chét (72mg) & bude 11-5. 'H-NMR (CDCls) §: 3,83 (3H), 4,37
(d, 2H, J = 6,0 Hz), 7,17 (d, 1H, ] = 9,7 Hz), 7,80 (d, I1H, J = 9,7 Hz), §,12 (s, 1H),
10,57 (br, 1H), 13,56 (1H).

Loai bdé nhom carboxyl cua hgp chét thu duoc trong budc nay gidng nhu
phuong phap trén dé tao ra san pham dau. '"H-NMR (DMSO-Dy) §: 4,28 (d, 2H, J =5,2
Hz), 7,31 (d, 1H, } = 9,7 Hz), 8,20 (d, I1H, J =9,7 Hz), 8,39 (s, 1H), 10,36 (t, IH, ] =
5,2 Hz), 13,82 (s, 1H).

Vidullé6
Didu ché axit [(7-hydroxy-5-phenetyl [1,2,4] triazolo [l,5-a] pyridin-8-

cacbonyl) amino]axetic

Budce 116-1
HO .~ OH
_0 O« |
Y Y Y ———» N AALOo
0 0 0
NH, O

Tron xyanamit (1,4g) va l,4-dioxan (20ml), bé sung dimetyl 1.3
axetonedicarboxylat (2,0g) va niken (II) axetylaxetonat (0,30g). Dun nong hdn hop
trong binh ngung hdi luu trong 16 gio. Lam lanh t6i nhiét d§ phong, khudy tron trong
vong 1 gid, va thu két tia tao thanh bang cach loc. B4 sung metanol (6,0ml) va khudy
tron hdn hop tao thanh & nhiét do phong trong 1,5 gio. Thu nhéan chét rin béng cach
loc dé tao thanh hop chit nhu da mé ta trong so do (1,4g, 64%). 'H-NMR (DMSO-D)
3: 3,80 (s, 3H), 4,92 (s, 1H), 7,20 (s, 2H), 10,29 (s, 1H), 11,51 (s, 1H).

Budc 116-2

HO_~ I OH NG | Cl
N O\ —_— N~ O\
NH, O NH, O

Tron hop chat (30g) thu dugc trong bude 116-1, phét pho oxyclorua (150ml) va
N, N-diisopropyletylamin (30ml), khudy tron hdn hop & nhiét dd phong trong 3 ngay.

-97-



21758

C6 dac hdn hop va tiép tuc chung cit 3 1an voi toluen. B sung metanol (30ml) va
nudc (150ml) trong diéu kién dong lanh va khuéy trén hdn hop & nhiét do phong trong
| gi¢. Thu nhan chét rin béng cach loc, két hop voi chét ran tao thanh tir dich loc. Bb
sung metanol (50ml) va khudy tron hon hop & nhiét do phong trong 1 gio. Thu nhan
chét rin bfmg cach loc dé tao thanh tinh thé co ban. C6 dic dich loc, bd sung metanol
(10ml) vao hdn hop tao thanh, thu nhan chat rin bing cich loc dé tao thanh tinh thé
thit cAp. Két hop tinh thé co ban va tinh thé thir cip dé tao thanh hop chat nhu dugc
mod ta trong so db (21g, 59%). 'H-NMR (DMSO-Dy) &: 3,84 (s, 3H), 6,84 (s, 1H), 7,16
(brs, 2H).

Bude 116-3

N> Cl Cl\~ Cl
| |
N o0, —>» ’ Ny O
NH, O o N~zN O

Tron hop chat (2.2g) thu duoc trong bude 116-2 va 2-propanol (31ml), b sung
N, N-dimetylfocmamit dimetyl axetal (2,9ml). Dun néng hdn hop trong binh ngung
héi luu trong 30 phit. Lam lanh hdn hop dén nhiét do phong, bd sung hydroxylamin
hydroclorua (1,4g), khudy tron hdn hop & nhiét do phong trong 30 phat. Co dac mot
nira hon hop phan g, bd sung nudc (40ml) va 2-propanol (6.6ml). Khudy tron hon
hop ¢ nhiét do phong trong 30 phut, va thu nhan chét rin bang cach loc dé tao thanh
hop chat nhu da mé ta trong so do (2,2g, 84%).
'H-NMR (DMSO-Dy) &: 3,92 (s, 3H), 7,37 (s, 1H), 7,85 (d, 1H, J = 9,5 Hz), 10,12 (d,
1H, 1 =9,5 Hz), 10,83 (s, 1H).
Budce 116-4

Cl

CI# Clao o~ Cl

N o |
2 S ~ — N 0«
N \_[l\l 0

NN 0] \

Tron hop chit (0,66g) thu dugc trong bude 116-3 va tetrahydroturan (6,6ml),
bd sung trifluoroaxetic anhydrit (0,37ml). Pun néng hdn hop trong binh ngung héi luu

trong 22 gio. Lam lanh hdon hop phan tng xudng nhiét do phong, bd sung etyl axetat
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va dung dich I6ng natri hydro cacbonat bdo hoa, tach riéng cac I6p hitu co. Rua 16p
hitu co véi nude mudi, l[am khd trén natri sulfat. Sau khi loc, dich loc duge ¢o déc
trong moi truong ap suit giam, tinh sach chét con lai tao thanh bang sic ky cot (dung
moi: cloruafom/etyl axetat = 4/1) dé tao thanh hop chit nhu trong so dd (0,32g, 51%).
'H-NMR (DMSO-Dg) 8: 3,99 (s. 3H). 7.92 (s. 1H). 8.71 (s. IH).

Budc 116-5
Cl Cl
z | Z | Cl
N‘\NI O~ N.N/ O
A\
NoO Ly O

Tron hop chat (1,0g) thu dugc trong bude 116-4, axit phenetylboronic (1,2g),
kali cacbonat (1,7g). phac hé [1,1-bis (diphenylphosphino) ferocen] palladium (1I)
diclorua dicloruametan (1:1 ) (0.083g). xyclopentyl metyl ete (6.0ml) va nudc
(0,15ml), khuéy tron hén hop ¢ 50°C trong 6 gio. Sau do lam lanh xuéng nhiét do
phong, rira sach cac 16p hitu co hai lan voi dung dich long 3% dietylenetriaminge
(10ml), nudce mudi bao hoa (5ml). B6 sung natri sulfat va kim loai gel silica (1g),
khudy tron & nhiét do phong trong 1 gi va loc qua phéu Kiriyama c6 phu silica gel
(1g). Co dac dich loc trong diéu kién ap sudt giam dé tao thanh hop chét nhu trong so
dd (1,87g) dudi dang san pham tho.
'H-NMR (CDCls) &: 3,17 (t, 2H, J = 7,8 Hz), 3,48 (t, 2H, J = 7,8 Hz), 4,08 (s, 3H),
6.84 (s, 1H), 7,18-7,28 (m, SH). 8.42 (s, 1H).
Budc 116-6

= | Cl = | Cl
N oL — = N OH
N N

Tron hop chét (1,87g) thu dugc trong bude 116-5 va tetrahydrofuran, bd sung
4N dung dich long nich natri hydroxit (4,0ml) trong diéu kién déng lanh. Sau khi
khudy tron & nhiét do phong trong 2 gio. trung hoa hon hop phan Gng voi axit

hvdrochloric dac (1.4ml) trong diéu kién dong lanh. Dung dich huyén phu dugc bd
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sung etanol (Sml) va nudc (1,3ml). khudy tron hdn hop phan tmg trong 1 gid. Thu
nhdn chét rin bang cach loc dé tao thanh hop chit nhu dd mo ta trong so do (0,847g,
69%). 'H-NMR (DMSO-Ds) 8: 3,13 (t, 2H, J = 7,8 Hz), 3,45 (t, 2H, ] = 7,8 Hz), 7,23-
7,31 (m, SH), 8,65 (s, 1H), 14,19 (s, 1H).

Buée 116-7

A~ C! /I ClH 0

N A on > N N\)LO/
Ny W

YN 0O N O

Tron hop chét (0,200g) thu dugc trong budc 116-6, axetonitrin (1,0ml), 1-
hydroxybenzotriazol monohydrat (0,122¢g) va glyxin metyl este hydroclorua (0,100g),
bd sung trietylamin (0,111ml) va l-etyl-3 - (3-dimetylaminopropyl) carbodiimit
hydroclorua (0,153g) trong didu kién dong lanh. Khudy tron hon hop & nhiét do phong
trong 2 gio. Bb sung dung dich Idng natri hydro cacbonat bao hoa (2ml) vao hdn hop
dung dich va thu két tua tao thanh béng cach loc dé tao thanh hop chat nhu mo ta trong
50 do (0,194g, 78%).

'H-NMR (CDCls) &: 3,18 (t, 2H, J = 7,8 Hz), 3,48 (t, 2H, J = 7.8 Hz), 3,81 (s. 3H),
4,34 (d, 2H, J = 5.2 Hz), 6,92 (s, 1H), 7,15-7,33 (m, 5H), 8,42 (s, 1H). 9.90 (s, 1H).
Bude 116-8

ONa

Cl =
| H |

Tron hop chat (0,150g) thu dugc trong bude 116-7, 2-etoxyetanol (0,75ml) va
dung dich natri hydroxit (0,23ml), khudy tron hdn hop ¢ 90°C trong 18 gio. B& sung
vao hdn hop etanol (0,75ml) va nuéc (0,23ml), khuéy tron ¢ nhiét do phong trong |
gi¢. Thu nhan chét rin bang cach loc dé tao thanh san pham thd tinh khiét nhu trong
so db trén (0,19g). '"H-NMR (DMSO-Dg) &: 2,99-3,11 (m, 4H), 3,58 (d, 2H, ] = 4,4
Hz), 6,01 (s, 1H), 7,20-7,27 (m, 5H), 7,86 (s, 1H), 11,23 (t, 1H, ] = 4,4 Hz).

Budce 116-9
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ON
=z | :\)OL R = | OHH 0
N N
NG ONa N'N, N\/lLOH
YN O Yn ©

Tron hop chét (0,19g) thu duge trong budc 116-8 va nuée (0,63ml) va lam
néng hdn hop 50°C. B sung axeton (0,78ml) va axit clohydric 6N (0,2ml), khudy tron
hdn hop & cung nhiét do trong 1 gid. Sau Khi khuéy tron trong diéu kién déng lanh, thu
nhan chat rdn bing cach loc dé tao thanh hop chit nhu trong so db (0,11g, 80%). 'H-
NMR (DMSO-Dy) 8: 3,12 (t, 2H. ] = 7.9 Hz), 3,40 (t. 3H, J = 7,9 Hz). 4.22 (d, 2H, ] =
5.2 Hz), 6,79 (s, 1H), 7.21-7.29 (m, SH). 8,58 (s, 1H), 9.84 (1. 1H, ] = 5.2 Hz). 12,97
(s, 1H), 14,22 (s, 1H).

Budc 116-10
@ oH g & o o
N N

Tron hop chét (0.050g) thu dugc trong bude 116-9 va metanol (3ml) dun nong
hdn hop dén 60°C. Lam lanh dung dich xuéng nhiét d§ phong va khuéy tron trong 1
ngay. Thu nhan chat ran bang cach loc dé tao thanh hop chét dau (0,031g, 61%). 'H-
NMR (DMSO-Dg) 6: 3,12 (t, 2H, ] = 7,9 Hz), 3,40 (t, 3H, ] = 7,9 Hz), 4,22 (d, 2H, ] =
5,2 Hz). 6,79 (s. 1H), 7,21-7.29 (m, 5H). 8,58 (s, 1H), 9.84 (t, I1H, ] = 5.2 Hz). 12.97
(s. 1H). 14,22 (s, 1H)

Vidu 117
Diéu ché axit [(5-butyl-7-hydroxy [1,2,4] triazolo [1,5-a] pyridin-8-cacbonyl)

amino] axetic

Budc 117-1
Cl Y | Cl % | Cl
N o0, ——> N (O0g
N\ / N\ |
\_N 0 LN 0
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Trdn hop chét (0,050g) thu dugc trong budc 116-4, axit butylboronic (0,042g),
bac (I) oxit (0,071g), kali cacbonat (0,084g), phirc hé 1,1 '-bis (diphenylphosphino)
ferocen] palladium (II), diclorua dicloruametan (1:1) (0,008g) va tetrahydrofuran
(1,0ml), dun néng hdn hop trong binh ngung héi luu trong 10 gid. Loc hop chat khong
hoa tan qua mang loc. bo sung dung dich 1dng natri cacbonat bao hoa va etyl axetat.
Tach riéng cac chét hiru co ra khoi hdn hop. Rira 16p hitu co nay hai lan véi dung dich
long natri hydro cacbonat bdo hoa va nudc mudi bao hoa, lam khé trén natri sulfat va
loc. C6 dac dich loc trong moi truong ap suét gidm va tinh sach chét rén tao thanh
bang sic ky 16p mong (dung mdi: hexan/etyl axetat = 1/1) dé tao thanh hop chét nhu
dugc mo ta trong so dd (0,046g, 77%). 'H-NMR (CDCl3) &: 1,00 (1, 3H, J = 7,4 Hz),
1,45-1,53 (m, 2H), 1,79-1,87 (m, 2H), 3,18 (t, 2H, ] = 7,9 Hz), 4,08 (s, 3H), 6,92 (s,
1H), 8,38 (s, 1H).

Budc 117-2
cl |
N/ | 0L ——» ~ | °
N ~ N.N OH
. )
N O NI

Tron hop chat (0,043g) thu dugc trong bude 117-1 va metanol (0,22ml), bd
sung dung dich 28% natri metoxit metanol (0,014ml). Khuéy tron hdn hop ¢ nhiét do
phong trong 4 gio. Bo sung (0,22ml), khudy tron hdn hop & nhiét do phong trong 1
git. B& sung axit clohydric 1N (0,16ml), thu nhan chat rin bang cach loc dé tao thanh
hop chét nhu trong so do (0,026g, 66%).

'H-NMR (CDCl5) &: 1,01 (t, 3H, J = 7.3 Hz), 1.46-1.57 (m. 2H). 1.82-1.90 (m, 2H).
3.21 (t,2H, 1 =7,9 Hz), 4,15 (s, 3H), 6,77 (s, 1H), 8,28 (s. 1H).

Buéc 117-3
| |
X w9
——_*
" OH N.N/ N\/'LO
I
Ly o0 N0 //k:

Tron hop chit (0,025g) thu duge trong bude 117-2 va N, N-dimetylfocmamit

(0.50ml). bd sung | hydroxybenzotriazole monohydrat (0.016g) va este glyxin tert-

-102-



21758

butyl (0.015ml) va l-etyl-3-(3 dimetylaminopropyl) carbodiimit hydroclorua (0.020g).
Khudy trén hdn hop & nhiét do phong trong 1,5 gio. Bo sung 5% dung dich 16ng natri
hydro cacbonat bao hoa va thu nhin chét rin bing cach loc dé tao thanh hop chat nhu
md ta trong so dd (0,033g, 94%).

'H-NMR (CDCl;) &: 1,00 (t, 4H, ] = 7,3 Hz), 1,51 (s, 9H), 1,80-1,90 (m, 2H), 3,18 (t,
2H,J=7.9Hz),4.21(d, 2H, ] = 5.2 Hz), 6,72 (s, 1H), 8,29 (s, IH), 9,72 (t, 1H, ] = 4,2

Hz).
Budc 117-4
b 7 g
/\/J\I/W:L"/N\)LO . N'\N/ N OH
YNy 0 Pe YN O

Tron hop chét (0,030g) thu dugc trong budc 117-3 va dung dich 25% axit
axetic hydro bromua (0,60ml), dun néng hdn hgp trong binh nhung héi luu trong 3
gi¢r. Co diac hdn hop phan img trong diéu kién ap suét giam. B6 sung nudce (0,60ml) va
dung dich natri hydroxit 4N (0,23ml) vao hdn hop tao thanh trong diéu kién dong lanh.
Sau do, bd sung tiép axit hydrochloric 2N (0,23ml) trong diéu kién dong lanh, thu
nhén chét rin tao thanh béng cach loc dé thu duoc hop chét nhu duge mo ta trong so
dd (0,010g, 42%).

'H-NMR (DMSO-Dy) 8: 093 (t, 3H, ] = 7,5 Hz). 1,33-1,44 (m, 2H), 1,71-1,80 (m,
2H), 3,10 (1, 2H, J = 7,5 Hz), 4,20 (d, 2H, J = 5,2 Hz), 6,85 (s, 1H), 8,55 (s, 1H), 9,84
(brs, 1H), 14,26 (br s, 1H).

Buodce 117-5

y I OHH o = | OHH 0
N N .
LN O Ny ©

Tron hop chét (0,100g) thu dugc trong bude 117-4 va keton etyl metyl (1,0ml),
dun néng hdn hop dén 80°C. B6 sung heptan (1.0ml) vao dung dich, khudy tron hdn
hop ¢ nhiét do phong qua dém. Thu nhén chit rin bing cach loc dé tao thanh hop chit
dau (0,089g, 89%). 'H-NMR (DMSO-Ds) 8: 0,93 (t, 3H, ] = 7.5 Hz), 1,33-1,44 (m,
2H), 1,71-1,80 (m, 2H), 3,10 (t, 2H, J = 7,5 Hz), 4,20 (d, 2H, ] = 5,2 Hz), 6,85 (s, 1H),
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8,55 (s, 1H), 9,84 (brs, 1H), 14,26 (br s, 1H).

Giéng nhu vi du 1 dén vi du 11, vi du 116, vi du 117, hodc cic phuong phap

thong thuong khéc, cac hop chit ctia vi du 12 dén vi du 113 va cac vi du 118 dén vi du

122 trinh bay trong bang 3-24 da dugc diéu ché.

Céc cong thire cdu tao va thudc tinh cua céc hop chét tir vi du | dén vi du 122

duoc thé hién trong cac bang tir 1 dén 24 sau day:

Béng |
: £ MS | MS
Vidu| Tén hop chat Cong thirc cau tao 'H-NMR, 8ppm (M--H)|(M-H)
hyimdofusa (4 'H-NMR (DMSO-
N o Ds, 400MHz) 3:
t.uf;”o' ] 425 (d, 2H, J =
. tuf)rff' 1) 5,6 Hz), 7,31 (s,
me enyl)-
| 7_hyydfoxy_y IH), 7.73-782 (| oo | Lo
[1 2 4] ]H), 8,34-8.43 (lﬂ,
triazolo[1.5- IH), 8,43-8,51 (m,
a) tidin-8- IH), 8,61 (s, 1H),
b 9,99 (1, 1H, J = 5,6
cacbonyl]-
. . Hz).
amino }axetic
hydroclorua 'H-NMR (DMSO-
axit [(7- D¢, 400MHz)) o:
hydroxy-5- 3,12(,2H,1=1738
phenetyl- Hz), 3,41 (t, 2H, J
2 |[1,2,4]- =78 Hz), 421 (d)| 347 | 339

triazolo[1,5-
a]pyridin-8-
cacbonyl)-
aminoJaxetic

2H, J = 5,6 Hz),
6.81 (s. 1H). 7.14-
7,33 (m, 5H), 8,60
(s, 1H), 9,85 (1,
1H, J = 5,6 Hz).
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'H-NMR (DMSO-

D, 400MHz) &:
hydroclorua 0,93 (1, 3H,J =174
axit  [(5-butyl- Hz), 1,39 (td, 2H, J
7- oH Hel = 14,8, 7,4 Hz),
il}./droxy[l,2,4] HaCW | “\/ﬁ\ 1,72-1,79 (m,_2H), 203 | 291
riazolo[1,5- N,N ﬂ/ oH 3,10 (t, 2H, 1 = 7.7
a]pyridin-8- il Hz), 4,21 (d, 2H.,
cacbonyl)- = 5,5 Hz), 6,85 (s,
amino]axetic 1H), 8,56 (s, 1H),

9,84 (t, IH, ] = 5,6

Hz).

'H-NMR (DMSO-

D¢, 400MHz) o:
. z), 1,29 (t, 3H,
ld‘etY 1-7- - 7),5 Hz),(2,72 (@
ydroxy|[2,4] OH. ] = 75 Hz), 293 | 291
triazolo[1,5- 320 (q 2H, J =
a]pyridin-8- HC! 7,6 Hz)7 42’1 d
cacbonyl)- ’ o ’
amino]axetic 2H, 1= 5.6 Ha),

8,52 (s, 1H), 9,95

(t, 1H, J = 5.6 Hz).
hydroclorua 'H-NMR (DMSO-
axit [(7- Ds, 400MHz) &:
hydroxy-6- 2,93 (s, 4H), 4,22
phenetyl- (d, 2H, J = 5,7
[1,2,4]- Hz), 7,19 (tt, 1H, J| 341 339
triazolo[1,5- “ oH 4 = 7,1, 1,8 Hz),
alpyridin-8- 1 H L, 1723731 (m, 4,
cacbonyl)- . NL{; g/ 8,50 (s, 1H), 8,78

aminojaxetic

(s,
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Bang 2
. . MS MS
Vidu| Tén hop chat COng thirc céu tao 'H-NMR, 8ppm (M-
(M+H)
H)
'H-NMR (DMSO-
hydroclorua  axit Ds, 400MHz) o:
[(5-butyl-6- 0,93 (t,3H,J =73
clorua-7-hydroxy- G o Hz), 1,36-1,47 (m,
[1,2,4]- c = o |2H), 1,64-1,72 (m,
S litiazolo[1.,5- h n | H_J2n), 3,15-3,28 (m, 327 | 325
a]pyridin-8- N\\,@ I 2H), 4,15 (d, 2H, ]
cacbonyl)- = 2,8 Hz), 8,74 (br
amino]axetic s, 1H), 10,20 (br s,
LH).
'H-NMR (DMSO-
hydroclorua  axit D¢, 400MHz) o:
[(7-hydroxy-2- 2,52 (s, 3H), 3,10
metyl-5-phenetyl- (t, 2H, J = 7,8 Hz),
[1,2,4]- 3,35 (t, 2H, 1 = 7,8
/ triazolo[1,5- Hz), 4,19 (d, 2H, J 335 1353
a]pyridin-8- = 5,7 Hz), 6,69 (s,
cacbonyl)- 1H), 7,18-7,31 (m,
aminojaxetic SH), 9,81 (t, 1H, J
= 5,5 Hz).
'H-NMR (DMSO-
hydroclorua  axit D¢, 400MHz) o:
{[8-(3,3-dimetyl- 0,98 (s, 9H), 1,57-
butyl)-6-hydroxy- 1,66 (m, 2H), 2,89-
[1,2,4]- 2,99 (m, 2H), 4,25
8 triazolo[1,5- (d, 2H,J = 5,4 Hz), 321 319
a]pyridin-5- 7,42 (s, 1H), 8,64
cacbonyl]- (s, 1H), 10,42 (1,
amino }axetic IH, J = 5,4 Hz),

13,28 (s, 1H).
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'H-NMR (DMSO-
D¢, 400MHz) o:
axit [(7-hydroxy- 4,06 (d, 2H, J = 5,5
6-phenyl[1,2,4]- Hz), 7,39-7,46 (m,
o |riazolof4.3- oH 3H), 7,60 (dd. 2H, ) 0 | 5
a]pyridin-8- Z | Q =38,3, 1,4 Hz), 8,39
cacbonyl)- N n\)J\OH (s, 1H), 8,86 (s,
amino]axetic §|-—II\J i TH), 10.50 (1, 1H, J
= 5,7 Hz), 12,59 (s,
LH), 13,75 (s, 1H).
hydroclorua  axit '‘H-NMR (DMSO-
[(7-hydroxy- .-t o D¢, 400MHz) &:
[1,2,4]- o H\/U\ 4,07 (s, 2H), 6,65
10 |triazolo[4,3- % ] OH  |(d, IH,]=7.7Hz),| 237 | 235
alpyridin-8- -N 0 832 (d, 1H,J =77
cacbonyl)- HCl Hz), 8,99 (s, 1H),
amino]axetic 10,09 (s, 1H).
'H-NMR (DMSO-
. D¢, 400MHz) o:
axit. [(6-hydroxy- 408 (d, 2H, ) = 5.2
‘Erlifz’f)l]o[l 5- A Q Hz), 7,31 (d, 1H, ]
11 o | H\)k = 9,7 Hz), 8,20 (d,| 237 | 235
alpyridin-7- /SN OH |IH, | = 9,7 Hz),
cacbonyl)- Nl O 8,39 (s, 1H), 10,36
aminojaxetic N= (t. 11, J = 5.2 Hz),
13,82 (s, 1H).
Bang 3
c\ilLll Tén hop chat Cong thie chu tao 'H-NMR, dppm (RI/}/LSH) (I\Itl/l-i{)
i 'H-NMR (DMSO-
hyd;oiilorua axit Do, 400MHz) o
(7-hydroxy- OH _
NG O Wy
12 (triazolo[1,5- N/N ; \)J\OH :27)’7 ,Hz)( 8’ 56 ’(s 237 | 235
alpyridin-$- Ly 1), 8.96 (d. 11, J
cacbonyl)- HC! _ '7',7’ Ha). 9,81-
aminojaxetic

9,91 (m, 1H).
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hydroclorua axit

'H-NMR (DMSO-
D¢, 400MHz) o:
4,27 (d, 2H, ] = 5,6

7-hydroxy-2- oH
[(henyl[rlmzw4 e Hel N/ [ \J\ Hz), 6,94 (d, 1H, J

13 zolo[yl 5. T > Rl I YE W I TF
2l ri(’ﬁn g N 7,58 (m, 3H), 8,31-

Ca‘z{m ) 833 (m, 2H), 9,00
amho]ertsic (d, 1H, ] =7,3 Ha),
I

10,11 (t, 1H, J =352

Hz).

'H-NMR (DMSO-
hydroclorua axit D¢, 400MHz) é:
({5-[2-(4- 3,12 (2H, t, 1 =79
cloruaphenyl)et . tiz), 3,40 2H, t, ] =
yl]-7-hydroxy- \© 7,7 Hz), 4,21 (2H,

14 |[1,2,4]- S \/\(/ OH 0 d, J =5,6 Hz), 6,80| 375 | 373
triazolo[1,5- < LI, lam, s), 727 @8,
a]pyridin-8- Hel NN d, ] = 8,5 Hz), 7,35
cacbonyl}- (2H, d, } = 8,5 Hz),
amino)axetic 8,59 (1H, s), 9.85

(1H, t, J = 5,6 Hz).
'H-NMR  (DMSO-
De¢, 400MHz) &:
hydroclorua axit 1,04-1,12 (m, 4H),
[(2-xyclopropyl- 2,17-2,23 (m, 1H),
7-hydroxy-5- 3,10 (t, 2H, J = 7,9
41- -

s pf.lenetyl[l,2, ] Hz), 3,29-3,37 (m, 381 | 379
triazolo[1,5- 2H), 4,18 (d, 2H, J
alpyridin-8- = 5,3 Hz), 6,66 (s,
cacbonyl)- 1H), 7,18-7,32 (m,
aminoJaxetic SH), 9,84 (t, IH, J

= 4,9 Hz), 14,10 (s,
1H).
hydroclorua axit 'H-NMR (DMSO-
(17-hydroxy-5- D¢. 400MHz) &:
[2-(4-tritluoro- 3,21 2H, t, J = 7.8

16 metylphenyl)ety Hz), 3,44 2H, t,J = 409 | 407

[][1,2,4]triazolo[ 7,8 Hz), 4,20 (2H,

1,5-a]pyridin-8-
cacbonyl}-

d, J = 5,8 Hz), 6,83
(1H, s), 7,48 (2H,
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amino)axetic

d, ] = 8,1 Hz), 7,66
(2H, d, J = 8,1 Hz),
8,59 (1H, s), 9.81-
9,88 (1H, m).

'H-NMR  (DMSO-

hydroclorua axit D¢, 400MHz) é:
({5-[2-(4- 3,11 QH, t,J =179
tfluorophenyl)ety| ~ Hz), 3,39 2H,t,J =
1}-7-hydroxy- ] 7,7 Hz), 4,21 (2H,
N OH
17 1[1,2,4])- 3 N\)Ok d, ] =52 Hz), 6,80 359 | 357
triazolo[1,5- Ni\"‘ ) oH(1H, s), 7,07-7,16
a|pyridin-8- HC) Moo (2H, m), 7,23-7.30
cacbonyl}- (2H, m), 8.60 (1H,
amino)axetic s), 9,85 (IH, t, ] =
5,4 Hz).
Bang 4
Vi . . MS | MS
d; Tén hop chit Cong thirc cau tao 'H-NMR, 8ppm (VD) (M)
'H-NMR (DMSO-
hydroclorua axit D¢, 400MHz) 6&:
{[7-hydroxy-5- 0,95 (6H, d, 1 = 06,5
(3-metylbutyl)- Hz), 1,58-1,70 (3H,
[1.2,4]- m), 3.07-3,13 (2H,
18 307 | 305
triazolo[1,5- m), 4,21 (2H, d, J =
aJpyridin-8- HC! N O 5,6 Hz), 6,87 (1H,
cacbonyl]- s), 8,57 (lH, s),
amino }axetic 9,85 (IH, t, ] = 5,6
Hz).
hydroclorua axit 'H-NMR (DMSO-
y
({5-[2-(3,5- Ds, 400MHz) 6:
difluoro- 3,152H, t, 1 =78
-7- 1z), 3,42 , 6l
19 phenyl)etyl]-7 Hz), 3,42 (2H, t. 377 | 375
hydroxy[1,2,4]- = 7,8 Hz). 4,20
tr]lazo.ldo.[l,:— ol gl 22;1, c(i,l IJ_l: 5),66ng7?,
alpyridin-8- .83 , 8), 6.97-
cacbonyl}- 7,11 (3H, m), 8,58-
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amino)axetic

8,61 (1H, m), 9,79-
9,89 (1H, m).

hydroclorua axit
[(5-xyclopentyl-

'H-NMR (DMSO-
Dy, 400MHz) &
1,21-1,32 (2H, m),
1.45-1,55 (2H, m),

metyl-7- o on|1S9-174 (4H, m),
Lo [vdroxy[1.2.4]- C)/ TWIV/HVM 2,40-2,49 (1H, m),| o | 5
triazolo[1,5- NI ] ©13,09 (2H, d, 1 = 7.3
a]pyridin-8- Het Hz), 421 (2H, d, J
cacbonyl)- = 5,6 Hz), 6,88
amino]axetic (1H, s), 8,55 (1H,
s), 9,85 (1H, t, J =
5,6 Hz).
hydroclorua axit 'H-NMR (DMSO-
{[5-(3,5- Ds, 400MHz) &:
ditfluorophenyl)- 425(d, 2H, 1 =358
7-hydroxy- Hz). 7,29 (s, 1H),
21 |[1,2,4)- 7,56 (i, 1H, J = 349 | 347
triazolo[1,5- 9,3, 2,3 Hz), 7,78-
a]pyridin-8- 7,86 (m, 2H), 8,62
cacbonyl]- (s, 1H), 9,99 (t, 1H,
amino}axetic J=5,8 Hz).
hydroclorua axit ;)H -NIZI&NEEMS%
[(7-hydroxy-5- Hel 4(’2’5 @ 21 JZ): o
phenyl[1.2.4]tria e Ho). 7.2 (s 1H).
22 jzolol1.>- PP 759762 (m. 3t >0 |
alpyridin-§- o 17.99-8.02 (m. 210)
cacbonyl)- e 8.58 (5. 1H), 9.98
amino]axetic ([” TH, J,: 5,6’ Hz’).
hydroclorua axit| 'H-NMR (DMSO-
([5-(3-clorua-4- | - Het De, 400MHz) &
. [fluorophenyl)-7- . OH 4,25(d, 2H, 1 =56
2 |hydroxy[1,2,4]- ° - H\/fk Hz), 7,23 (s, 1H), 365 1 363
triazolo[1,5- N T OH7.67 (dd, 1H, J =
YN 0o

a]pyridin-8-

8,9, 8,9 Hz), 8,05
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cacbonyl]- (ddd, 1H, J = 8.9,
amino }axetic 2,4, 4,8 Hz), 8,30
(dd, 1H, J = 7.3,
2.4 Hz), 8,60 (s,
1H), 9,98 (t, IH, ]
= 5,4 Hz).
Bang 5
Z:l Tén hop chat Cong thirc céu tao 'H-NMR, dppm (I\I/I/LSH) (I\IZI-f{)
'H-NMR
f{l{sdr(c;c;orua axit El[g(l;/ll\/?gz;)g 0.98
) ’ (s, 9H), 1,59-1.70
dimetylbutyl)-7-
hydroxy[1.2.4]- (m, 2H), 3,01-
24 tﬁamﬂo[l%j 3,13 (m, 2H),| 321 | 319
a]pywidin:S- 421 (d, 2H, J =
cacbonyl]- 5,6 Hz), 6,89 (s,
amino} axetic 1H), 8,57 (s, I1),
9,84 (1, 1H, J =
5,6 Hz).
'H-NMR
(DMSO-Ds,
hydroclorua axit 400MHz) o:
{[5-(3,4- 4,25(d, 2H, J =
difluorophenyl)- 5,5 Hz), 7,22(s,
7-hydroxy- 1H), 7,69(dt, 1H,
25 [1,2,4])- 1=15,0, 53 Hz),| 349 | 347
triazolo[1,5- 7,92-7,94(m,
a|pyridin-8- 1H),  8,17(ddd,
cacbonyl]- I1H, J =11,9, 7,7,
amino }axetic 2,2 Hz), 8,60(s,
1H), 9,98(t, 1H, J
= 5,5 Hz).
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-112-

'H-NMR
(DMSO-Dg,
hydroclorua axit 400MHz) d:
{[7-hydroxy-5- He 2,42(s, 3H),
(p- : 424(d, 2H, J =
tolyl)[1,2,4]triaz = OH 5,5 Hz), 7,09(s,
26 |olo[1.5- ! | n\j\ IH), 7.40(d, 21, 227 | 3%
a]pyridin-8- wor N OH '] = 82 Hz),
cacbonyl]- N © 7,93(d, 2H, J =
amino jaxetic 8,2 Hz), 8,58(s,
1H), 9,97(t, 1H, J
= 35,5 Hz).
'H-NMR
(DMSO-Dsg,
400MHz) d:
hydroclorua axit 11;51_1’6? 69-(15?9’
[(5-xyclohexyl- (”’{’ m): 1,;30-
El'hzyj‘]f’xy’ 188 (2H, m),
27 )7 1,98-2,09 (2H,| 319 | 317
triazolo[1,5- m) 3.31-3.43
a]pyridin-8- (”’{ m; 4’20
cacbonyl)- (2H’ d J’ _ ’58
aminoJaxetic Hz): 6,;/'6 (IH. s:),
8,56 (1H, s),
9,80-9,87  (1H,
m).
'H-NMR
(DMSO-Ds,
400MHz) o:
hydroclorua axit 0,98-1,23  (5H,
[(5-xyclohexyl- m), 1,56-1,70
metyl-7- oM . (5H, m), 1,90-
hydroxy[1,2.4]- W | 199 (IH, m)| ...
28 triazolo[ 1,5- NQWN:[‘A/M\/U\OH 3,00 2H, d, } = 333 331
a]pyridin-8- Hel 7,2  Hz), 4,21
cacbonyl)- (2H, d, J = 5,6
amino]axetic Hz), 6,84 (1H, s),
8,55 (1H, s), 9,85
(I1H, t, J = 5,6
Hz).
Bang 6
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;/Lll Tén hop chét Cong thirc ciu tao 'H-NMR, 8ppm (1\1/\1/1 SH) (I\ITI/I- iI)
'H-NMR (DMSO-
D¢, 400MHz) o:
axit (- 2,07-2,15 (m,
hydroxy-5-(3- 2H), 2,71 (t, 2H, J
phenylpropyl)[1, O ;147’7J H_Z)’736’ 112{ @

29 |2,4]triazolo[1,5- O | WVLLOH ) (d" - ]Zi 355 | 353
2%2:;?]8 ' e © 5,}_51) o), 683

. : 1H), 7,15-7,
amino }axetic (m, SH), 8.55 (s,
1H), 9,84 (¢, 1H,J
= 5,5 Hz).
hydroclorua axit 'H-NMR (DMSO-
[(5-xyclopentyl- Ds, 400MHz) §&:
7-hydroxy- 1,68-1,84 (m, 6H),
12,41 _~_-OH o 2,14-221 (m, 2H),

30 triazolof1.5- ! | \ \)J\ 3,69-3.76 (m. 1H), 305 303
a]pyridin-8- Ny / ) OR 1421 (d, %PL 7o
cacbonyl) \_N Hal o Hz), 6,83 (s, 1H),

. ) 8,56 (s, 1H), 9,85
amino] axetic (t, 1H, ] = 5,6 Hz).
'H-NMR (DMSO-

hydroclorua axit D¢, 400MHz) o:
{[5-(3-fluoro-5- 425 (d, 2H, J =
trifluoro- 5,6 Hz), 7,37 (s,
metylphenyl)-7- 1H), 7,99 (d, lH,

31 {hydroxy[1,2,4]- J = 9,3 Hz), 8,23| 399 | 397
triazolo[1,5- (d, 1H, J = 93
a]pyridin-8- Hz), 8,30 (s, 1H),
cacbonyl]- 8,63 (s, IH),
amino} axetic 10,00 (t, 1H, J =

5,6 Hz).
hydroclorua axit 'H-NMR (DMSO-
([5-(4-fluoro- = I D.. 400MHz) §:
phenyl)-7- X .o 424 (d, 2H. ) = __

32 ydroxy[1.2.4]- Lo S A N ATIES 331 329
triazolof1,5- Hel ! OH 1),  7,41-7,48

a]pyridin-8-

(m, 2H), 8,07-
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cacbonyl]- 8,13 (m, 2H), 8,59
amino} axetic (s, 1H), 9,97 (1,
1H, J=5,7 Hz).
'H-NMR (DMSO-
, , Ds, 400MlHz) o
axit 7 425 (d, 2H, J =
hydroxy-5-(3- 5.5 Hz), 728 (s
t 'ﬂ . b b b b
nrilet;;);;k?enyl)[l IH), 7,84 (1, 11, ]
’ = 17,9 Hz), 7,98 (d,
33 |2,4]triazolo[1,5- T 22)79 H(Z) 381 | 379
a]pyridin-8- 82’8 % 1i{ J -
cacbonyl]- 7.9 Hz), 8,41 (s,
amino}  axetic 1H), 8,61 (s, 1H)
hydroclorua 0 0,0 ,(t ”i | o
5,7 Hz).
Bang 7
Vi , , 1 MS | MS
. £ . . NM
du Tén hop chat Cong thue cau tao H-NMR, dppm (M) |(M-H)

"H-NMR (DMSO-

D¢, 400MHz) o:
hydroclorua axit 4(25 d ZHZ)J _
{[5-(2-fluoro-5- 5’6 HZ)’ 72’8 (s
’.t] . b 2 k4 9
tritluoro 1H), 7,73 (dd, 1H,
metylphenyl)-7- I =91, 9.1 Hz)

34 |hydroxy[1,2,4]- élO (;id’d ,IH ]:’ 399 | 397
triazolo[1,5- 9’1 45 ’2 0 ’Hz)
aJpyridin-8- 8.24 (’dc; H. ] -
cacbonyl}- 6.4, 2.0 Hz). 8.57
amino} axetic (; ’ II,{) 9 55 ,(t

1H, ] =5,6 Hz).

"H-NMR (DMSO-
hydroclorua axit Ds, 400MHz) 6:
[(7-hydroxy-5- CH, HGl 1,37 (d, 6H, J =
isopropyl- OH 7,3 Hz), 3,67

45 |24 H,C = | g 0 (sept, 1H, =73 o | oo
triazolo[1,5- N \)J\OH Hz), 4,21 (d, 2H,J
alpyridin-8- N\\,{\l I = 5.6 Hz), 6,82 (s,
cacbonyl)- 1H), 8,59 (s, IH),
amino Jaxetic 984 (1, 1H, J =
5.6 Hz).
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hydroclorua axit
{[5-(3-clorua-5-

'H-NMR (DMSO-
Ds, 400MHz) &:

trifluoro- 425 (d, 2H, J =
metylphenyl)-7- 5,6 Hz), 7,37 (s,
36 |hydroxy[l,2,4]- 1H), 8,14 (s, 1H),| 415 | 413
triazolo[1,5- 8,37 (s, 1H), 8,41
a|pyridin-§8- (s, 1H), 8,62 (s,
cacbonyl]- 1H), 9,99 (1, 1H, J
amino}axetic =5,6 Hz).
'H-NMR (DMSO-
Ds, 400MHz) &:
hydroclorua axit 425 (d, 2H, ] =
([5-(3- 5,7 Hz), 7,28 (s,
) 1H), 7,81 (t, 1H, ]
xyanophenyl)-7-
hydroxy[124]- //@ = OH 0 = 7,9 Hz), 8,08
37 triazolo[l,S-’ N~ \ [ H )}\ (dt, 1H, J = 7,9,] 338 | 336
alpyri din-g- N& ) -7 0H (1,0 Hz), 8,34 (d,
cacbonyl]- N HCIO IH, J = 8,4 Hz),
amino }axetic 848 (1, IH, I =
1,3 Hz), 8,61 (s,
1H), 9,99 (1, 1H, ]
= 5,7 Hz).
'H-NMR (DMSO-
D, 400MHz) 6:
0,59-0,64 (m,
hydroclorua axit 2H), 0,88-0,93
(m, 2H), 1,83-
({5-[2-(4-
xyclopropyl- 1,90 (m, 1H), 3,00
phenyl)etyl]-7- (t 2H, =79
38 |hydroxy[1,2,4]- oo (2 33T (G 2H T g a0
triazolo[1,5- N | H\)J\L-,H = 7.9 H), 4,21 (4,
alpyridin-8- HCI N\\__L! I 2H, I = 5,6 Hz),

cacbonyl }-
amino)axetic

6.81 (s, 1H). 6.99
(d, 2H, J = 8.1
Hz), 7,11 (d, 2H, )
= 8,1 Hz), 8,60 (s,
1H), 9,84 (t, 1H, J
= 5,6 Hz).
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Bang 8
MS
Vi Tén hop chét Cong thirc cdu tao 'H-NMR, $ppm |(M+H MS
dl:l .p g u . > pp (M-H)
)
l;ifsdr((;c:lzorua axit 'H-NMR (DMSO-
dimetylpropyl) Dq, 400MHz) o
YIPRORYUT A oh 0,97 (s, 9H), 3,12
7-hydroxy- ’ 7 (s, 2H), 421 (d

39 |[1,2,4]- ’ » | 307
[.’2’ ] CH, N H\/[LOH 2H, J = 5,6 Hz), 305
triazolo[1,5- HC! N/
alpyridin.g A\ 6,78 (s, 1H), 8,53

ridin-8-
caii;m l1] (s. TH). 9.88 (L,
Do 1H, J = 5,6 Hz).
amino} axetic
'H-NMR (DMSO-
hydroclorua axit D¢, 400MHz) 3&:
{[5-(1- H,C 0,78 (t, 6H. 1 =173
etylpropyl)-7- \J Hz), 1,72-1,94 (m,
H,C OH
4]- 3 4H -3,48

40 h)'/droxy[1,2, ] = | o) ), 3,37-3,48 (m, 307 | 305
triazolo[1,5- N n\/“\ 1H), 4,21 (d, 2H, ]
alpyridin-8- |wer N O |_ 5 6 Hz), 6,85 (s,
cacbonyl]- 1H), 8,55 (s, 1H),
amino} axetic 9.88 (t, IH.J=5.6

Hz).

'H-NMR (DMSO-
hydroclorua axit D¢, 400MHz) &:
{[5-(3-clorua-5- 424 (d, 2H, J =
fluorophenyl)-7- 5.8 Hz), 7,28 (s,
hydroxy|[1,2,4]- IH), 7,73 (dt, 1H,

41 365 | 363
triazolo[1,5- ] =8,7, 2,1 Hz),
a]pyridin-8- 7,88-7,91 (m, 1H),
cacbonyl]- 7,98-8,00 (m, 1H),

amino} axetic

8,60 (s, 1H), 9,97
(t, 1H, ] = 5.6 Hz).
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hydroclorua axit

'H-NMR (DMSO-
Ds, 400MHz) &:
425 (d, 2H, ] =
5,5 Hz), 7,21 (s,

{[5-(3- 1H), 7,47 (tdd,
tluorophenyl)-7- 1H, J = 8,6, 2,6,
hydroxy|[1,2,4]- 0,7 Hz), 7,64 (id,]

42 | iazolo[1,5- H, 1 =81, 60 2L |3
a]pyridin-8- Hz), 7,87 (dt, 1H,
cacbonyl]- I =78, 1,0 Hz),
amino} axetic 7,90 (dt, 1H, J =

10,1, 2,1 Hz), 8,60

(s, 1H), 9,99 (t,

1H, J = 5,4 Hz).

'H-NMR (DMSO-

Ds, 400MHz) o:
it (7- 0,94 (d, 6H, ] =
hydroxy-5- 6,9 Hz), 2,28
) (tsept, 1H, J = 6,9,
isobutyl[1,2,4]-

. 7,3 Hz), 2,98 (d,

43 |triazolo[1,5- . 293 | 291
alpyridin-- 2H, ] = 7,3 Hz),
cacbonyl)- 421 (d, 2H, J =
amino]axetic 36 Hz), 6,85 (s,

1H), 8,55 (s, 1H),

9,85(t, I1H,J=5,6

Hz).

'H-NMR (DMSO-

D¢, 400MHz) o:
axit {[5-(3- 4,25(d, 2H, 1 = 5,6
cloruaphenyl)-7- Hz), 7,22(s, 1H),
hydroxy[1,2,4]- 7,59-7,71(m, 2H),

44 \triazolo[1,5- 7,96(d, 1H, J =7,7 331;’ 3;3
a]pyridin-8- Hz), 8,1i(s, 1H),
cacbonyl]- 8,59(s, 1H),
amino }axetic 9,98(br s, 1H),

12,99(br s, 1H),
14,38(br s, 1H).
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Béang 9
MS | MS
Vidu| Tén hop chat Cong thirc cau tao 'H-NMR, 8ppm |(M+H| (M-
) H)
'H-NMR
(DMSO-Dsg,
hydroclorua 400MHz) o
axit {[5-(2- 0,85(t, 6H, J =74
etylbutyl)-7- oH Hz), 1,25-1,39(m,
hydroxy- H,C = | O |4H), 1,94-2,02(m,
45 |[1,2,4]- He N/N N\/ILOH 1H), 3,03(d, 2H, J{ 321 | 319
triazolo[1,5- IRt = 7.3 Hz), 4,21(d,
a]pyridin-8- Hel 2H, J = 5,5 Hz),
cacbonyl]- 0,87(s, 1H),
amino} axetic 8,56(s, 1H),
9,85(t, IH,J = 5,5
Hz).
1
hydroclorua (gi\l/f;v[OI?D(,
axit  {[5-3,5- 400MHz) &
diclorua- % 425(d, 3H, J _
EBZTZK i | oH 26 Hz), 7300, gy 1 599
46 1.2.4]- cl = | . 9 1H), 7,89(t, 1H, J 383’ 381’
tri’az7010[1 5. N/NW/ NQLOH = 3,5 Hz), 8,08(s,
o VR 1H), 8,09(s, 1H),
a]pyridin-8- HOl 8.61(s 1H)
cacbonyl]- 9.09(t, 1H, J = 5.6
amino} axetic H’z). T ’
'H-NMR
(DMSO-Ds,
hydroclorua 400MHz) &: 0,00-
axit {[5-(2- 0,05 (2H, m),
xyclopropyl- 0,35-0,42  (2H,
etyl)-7- A / OH o m), 0,72-0,81
.~ |hydroxy- (I1H. m). 1.64- |
47 [1,2.4]- N/N\U/i H\)LOH 173 (2H. m), 305 303
tiazolo[1,5- | A\ R 315321 (2H,
a]pyridin-8- m), 4,20 (2H, d, J
cacbonyl]- = 5,6 Hz), 6,86
amino}axetic (1H, s), 8,55 (1H,

s), 9.79-9.87 (1H,
m).
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'H-NMR
(CD;0D,
hydroclorua 400MHz) 6: 0,91
axit  {[5-(3,3- (t, 3H, J = 7,6
dimetylpentyl)- ~|Hz), 0,98 (s, 6H).
7-hydroxy- 1,39 (q, 2H, J =
48 |[1,2,4]- 7,5 Hz), 1,70] 335 | 333
triazolo[1,5- \\_./ (ddd, 2H, J = 8,7,
a]pyridin-8- N HCI O 47, 3,8 Hz),
cacbonyl]- 3,08-3,14 (m,
amino }axetic 2H), 4,24 (s, 2H),
6,82 (s, 1H), 8,54
(s, 1H).
hy.droclorua HNMR
axit {7 .
(DMSO-Dsq,
hydroxy-5- F .
(3.4.5- E 400MHz) &: 4,25
tifluoro (@ 2, 1 = 55
g o- OH
49 3 0 Hz), 7,28 (s, 1H),| 367 | 365
phenyl)[1,2,4]- | h [ ¢ ) (s, 11,
. : N 8,09 (dd, 2H, J =
triazolo[1,5- N OH
a]pyridin-8 \__{} Hcl 9,0, 6,8 Hz), 8,62
aiionl] (s, 1H), 9.98 (t,
DOV IH,J =51 Hz).
amino }axetic
'H-NMR
hydroclorua
y- roclorua (DMSO-Ds.
axit {[5-(4- , L
cloruaphenyl) 400MHz) o: 4.25
preny d, 2H, J = 56
7-hydroxy- Hz), 7,17 (s, 1H)
0 4]- > ’ | 347 4
> [1,’2’ ] 7,67 (d, 2H, J = 3 345
triazolo[1,5-

a]pyridin-8-
cacbonyl]-
amino} axetic

8,6 Hz), 8,05 (d,
2H, J = 8,6 Hz),
8,59 (s, 1H), 9,98
(t,1H, J = 5,6 Hz).
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Bang 10
MS MS
Vidu| Tén hop chét Céng thic ciu tao 'H-NMR, sppm  |(M+H M)
)
'"H-NMR (DMSO-
hydroclorua ‘
axit [(7 Dy, 400MHz) o:
2,42 (3H, s), 4,24
hydroxy-5-(m- /@\
'l = OH (ZH:» d; J = 5,6
tolyl)[1,2,4]tria H,C | 0
> N R [H2), 7,09 (1H, 5), 327 | 325
zolo[1,5- N ~oH
a]pyridin-8- NN 7,41-7,51 (2H, m),
Calz}t;on ) " 7,78-7,84 (2H, m),
amino]yaxetic 8,58 (1H, s), 9,98
(1H, t, ] = 5,6 Hz).
"H-NMR (DMSO-
Ds, 400MHz) &:
hydrocl
aihfoc Ojiz 3 0,82-0,86 (m, 2H),
xyclopropyl-5 r 1,01-1,06 (m, 2H),
ﬂ}l;orop hel:)rT 1) Hal 2,03-2,10 (m, 1H),
7-h drpox ’ ¢ 4,24 (d, 2H, J =
2 2y4] ’ N @ OH 5.6 Hz), 7,15-7,18 371 | 369
triazolo[1,5- W 1 /H\/U\OH (11:[’) 171_15)8 (7(;301(:
a]pyridin-8- YN 6 .7, , 1H,
J = 14, 1.4 Hz),
cacbonyl]-
amino }axetic 7,62-7,65 (m, 1H),
f 8,59 (s, 1H), 9,98
(ta IH, ]= 5,6 HZ)
'H-NMR (DMSO-
hydroclorua axit Ds, 400MHz) d:
[(}; xyclobutyl 1,72-1,90 (m, 4H),
1 ’ 1,98-2,10 (m, 2H),
metyl-7-
hydroxy[1,2.4]- 2,80-2,92 (m, 1H),
3 fazolo[1.5- 320 (d, 2H, 1 = 7.4 305 | 303

triazolo[1,5-
a]pyridin-8-
cacbonyl)-
aminoJaxetic

Hz), 4,20 (d, 2H, J
= 5,6 Hz). 6,79 (s,
IH), 8,55 (s, 1H),
9.83 (1, 1H,J =56
Hz).

-120-




21758

'H-NMR (DMSO-
hydroclorua axit Ds. 400MHz) o:
([5-2- 1,54-1,67 (m, 2H),
xyclobutyletyl)- 1,72-1,92 (m, 4H),
1,95-2,06 (m, 2H),
o 7-hydroxy- 7 " 226237 (m, 1H)| 5
1,2,4]- o S 31 17
t[ri’azjol]o[l,S- N’N/ n\/U\OH 3,00 (t, 2H, 1 =77 ’
alpyridin-8- Hel N\ 5 Hz), 4,21 (d, 2H, J
cacbonyl]- = 5,6 Hz), 6,85 (s,
amino }axetic IH), 8,56 (s, 1H),
9,85 (t, IH, J =5,6
Hz).
hydroclorua axit | .
{[5-(2-fluoro-3- H-NMR (DMSO-
trifluoro- De, - 400MHz) - o:
metylphenyl)-7- 4,24 (2H, d, =56
55 |hydroxy[1,2,4]- Hz), 725 (IH, ) 599 | 397
triazolo[ 1,5- 7,61-7,68 (1H, m),
a]pyridin-8- 8,03-8,13 (2H, m),
cacbonyl]- 8,57 (1H, s), 9,87-
. . 10,01 (1H, m).
aminoyaxetic
Bang 11
. , MS MS
Vidu| Tén hop chat Cdng thirc cau tao 'H-NMR, 8ppm  |(M+H (M-H)
)
'H-NMR (DMSO-
hydroclorua D¢, 400MHz) o:
axit {[5-(3- 425 (2H, d, J =
clorua-2- 5,6 Hz), 7,21 (1H,
fluorophenyl)- Q s), 7,47 (1H, dd, J
7-hydroxy- o M o =79, 39 Hz),| N
0 12,41 ¢ N,NQ/\Q/“\)LOH 773 (I, dd, J = 0 | 7%
triazolo[1,5- | N4 7.1, 3,5 Hz), 7,88
a]pyridin-8- (1H, dd, J = 7,7,
cacbonyl]- 3,8 Hz), 8,56 (1H,
amino }axetic $), 995 (1H. 1, ] =
5,0 Hz). |
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hydroclorua 'H-NMR (DMSO-
axit {[7- .
D, 400MHz) &
hydroxy-5-(4- 4624 (H, d )J =
t‘.ﬂ . b k) >
r;‘et”frsen o 5,6 Hz), 7,23 (1H,
57 24]” YOS $), 7,96 (2H, d, T =| 381 | 379
tr,iazolo[l 5 8,1 Hz), 8.21 (2H,
Apyriding. | ™ Mo d, | = 81 Hz),
Py 8,59 (1H, s), 9,99
cacbonyl]- (IH,t, ] =53 Hz)
amino} axetic » 7 ’ '
'"H-NMR (DMSO-
D, 400MHz) §:
hydroclorua 1.52-1.86(m
axit L(5- OH)., 1.9
1 h e B b b
Eyzrzxe*?ly; Z] _~_OH 2.04(m, 2H), 3,50-
>8 té;zokil %, N | H\\//ﬁ\ 3.9(m, I 333 35
a e NG W/ oH [4.21(d, 2H, 1 = 5.5
LpY ha LN o Hz), 6,78(s, 1H),
cacbonyl)- 8.56(s 1H)
amino] axetic 9’86(t’ H ] = 55’
Hz).
'H-NMR (DMSO-
4 :
hydroclorua E;S ((()iOI\;HH{Z)JS_
it {[5-(2,3- ’ C T
Z’i‘t‘]uom{[ 2, 5.7 Hz), 7.20 (s,
1H), 7,45 (idd,
phenyl)-7- IH, J = 82, 4,9
59 thydroxy[1,2,4]- 14’Hz) 7;9’ (d;it’ 349 | 347
triazolo[1,5- 1;{ : ;: é 3 5 4’
alpyridin-8- | Hol YN0 12 1, 79017
cacbonyl}- (m, 1H), 8,56 (s,
amino} axetic LH), 9.95 (&, 1H, J
= 5.6 Hz).
hydroclorua 'H-NMR (DMSO-
axit  {[5-(2- D, 400MHz) &:
xyclopentyl- HCI 1,11-1,19 (m, 2H),
etyl)-7- pZ OH o 1,47-1,61 (m, 4H),
60 |hydroxy[l,2,4]- v n\)j\ 1,74-1,87 (m, SH),| 333 | 331
triazolo[ 1,5- N ] OH 1310 (1, 2H,1=17,5
NN 0o

a]pyridin-8-
cacbonyl]-

amino }axetic

Hz), 4,21 (d. 2H, J
= 5.6 Hz), 6.87 (s,
1H), 8,56 (s. 1H),
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9,84 (t, IH,J=5.6
Hz).

Bang 12
) : MS | MS
Vidu | Tén hgp chat Cong thire cau tao 'H-NMR, 8ppm (M-H)|(M-H)
'H-NMR
) (DMSO-Dsg,
:Ziloaor{ué o 400MHz) 8: 4,25
F (d, 2H, J = 56
fluorophenyl)- Hel
7-hydrox Hz), 7,13 (s, 1H),
oo AN o 1741748 (m,
61 [1,2,4]- I H\)]\ 21) 7 66-7.72 331 | 329
H N 5 ’ BER)
trlaZ(.).ldO‘[l,g- N/N / |_|/ . OH (m, IH)’ 7’74_
e Y I S
8,55 (s, 1H), 9,
amino }axetic 35 (s, 1H), «?5
(t, TH, J = 5.6
Hz).
'H-NMR
hydroclorua (DMSO-Dg,
axit  {[5-(4- 400MHz) &: 4.25
clorua-2- (d, 2H, J = 52
fluorophenyl)- Hz), 7.16 (s. 1H),
7-hydroxy- 7,55 (dd, 1H, J =
62 |24 8,1, 1,4 Hz), 7,74| 365 | 363
o (dd, 1H, J = 10,0, '
Z]lsxi](;&ll ; ' 1.4 Hz), 7,81 (dd,
o IH, 1 =81, 81
cacbonyl]- Hz), 8.56 (s, 1H),

amino jaxetic

9.94 (1,
5.2 Hz).

IH, J =
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'H-NMR
hydroclorua (DMSO-D()"
. 400MHz) 6: 4,20
axit {[5-(4- - -
(2H, d, J = 5,5
fluorobenzyl)-
OH Hz), 4,46 (2H, s),
T-hydroxy- ] P 6,74 (1H, 5), 7.16
63 |[1.2.4])- N R, 3RO 345|343
. Ny (2H, dd, J = 8,9,
triazolo[1,5- ol NN o
a]pyridin-8 45 Hz), 745
Caiion ; (2H, dd, J = 8.6,
amino}b'c/lxetic >3 Hz), 8,57
(1H, s), 9,83 (1H,
t, ] =5,4 Hz).
'H-NMR
hydroclorua (DMSO-Dg,
axit (R)-2-{[5- 400MHz) 6: 1.52
(3,5-difluoro- (d, 3H, J = 7.1
phenyl)-7- Hz), 4,58-4,67
hydroxy|[1,2,4]- (m, 1H), 7,28 (br
04 : 363 | 361
triazolo[1,5- s, 1H), 7,51-7,59
a]pyridin-8- (m, 1H), 7,81 (d,
cacbonyl]- 2H, J = 6,4 Hz),
amino } - 8,62 (s, I1H),
propionic 10,08-10,15  (br
m, 1H).
'H-NMR
(DMSO-Ds,
hydroclorua 400MHz) 6: 0.97
axit [(7- (t, 3H, } = 74
hydroxy-5- H,C = OH o Hz), 1,80 (tq, 2H,
propyl[1,2,4]tri | H J = 7.4, 74 Hz),
65 N 279 | 277
azolo[1,5- Hel N ] \)]\OH 3,07 (t, 2H, ] =
a]pyridin-8- A\ o] 7,4 Hz), 4,21 (d,
cacbonyl)- 1H, J = 5,7 Hz),
amino]axetic 0,85 (s, 1H), 8,56

(s, 1H), 9,84 (1,
1H, ] = 5,7 Hz).
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Bang 13
MS
, ~ A Py ’ A ] MS
Vidu| Tén hop chat Cong thuc cau tao H-NMR, éppm | (M+H (M-H)
)
hydroclorua 'H-NMR (DMSO-
axit 2-{[5-(3,5- D¢, 400MHz) 6:
difluoro- 1,52 (d, 3H, J =
phenyl)-7- 7,1 Hz), 4,58-4,67
hydroxy- (m, 1H), 7.28 (br
66 |[1,2,4]- s, 1H), 7,51-7,59| 363 | 361
triazolo[1,5- (m, 1H), 7,81 (d,
a]pyridin-8- 2H, J = 6,4 Hz),
cacbonyl]- 8,62 (s, 1H),
amino}- 10,08-10,15 (br m,
propionic 1 H).
'H-NMR (DMSO-
D¢, 400MHz) o:
hydrocl
aiitm?so)r;a‘[s 1,52 (d, 3H, ] =
S 7,1 Hz), 4,60-4,67
(3,5-ditluoro-
henyl)-7 (m, 1H), 7,31 (s,
pheny 1H). 7.56 (1, 1H, J
hydroxy[1,2,4]- OH
67 triazolo[1.5 = 0 =9,3 Hz), 7,82 (d,| 363 | 36l
ol P I, [pr v = 66 1)
cai{)onyl] Hel N\—-{\l 0 6H 8,61 (s, 1H), 10,10
- 3
, (d, 1H, J = 6,6
a::)mi‘;}mc Hz), 13,16 (br s,
Prop 1), 1432 (s,
1H).
hydroclorua
axit 2-{[5-(3,5- 'H-NMR (DMSO-
difluoro- Ds, 400MHz) &:
phenyl)-7- 1,63 (s, 6H), 7,27
68 hydroxy[1,2,4]- (s, TH), 7,51-7,60 377 | 375

triazolo[1,5-
alpyridin-8-
cacbonyl]-
amino}-2-
metylpropionic

(m, 1H), 7,76-7.83
(m, 2H), 8,61 (s,
IH), 10,15 (s,
1H).
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'H-NMR (DMSO-
4 H :
hydroclorua Ds, 400MHz) &
i 1949 (d, 3H, ] =

axit  (S)-2-[(7-
7,3 Hz), 3,12 (t,

hydroxy-5-

2H, 1 = 7,8 Hz),

phenetyl[1,2,4]-

69 [triazolo[1,5 3,41 (t,2H,1=738 355 | 353

i Hz), 4,56-4,63 (m,
a]pyridin-8-
IH), 6,81 (s, 1H),
cacbonyl)-
i 7,18-7,33 (m, 5H),
amino]-
ropionic 8,61 (s. 1H). 9,97
PP (d, 1H., J = 7,1
Hz).
'H-NMR (DMSO-
Ds, 400MHz) o:
hydrocl
ai‘tloc(lg)mza[a 1,49 (d, 3H, ] =
1 D-[(7-
7,3 Hz), 3,12 (4,
hydroxy-5-
2H, J = 7.8 Hz),
phenetyl[1,2,4]-

70 |triazolo[1,5 3,41(,2H,1=178 355 | 353
a]pyridin ’8 Hz), 4,56-4,63 (m,
Calzbkl)on 1) IH), 6,80 (s, 1H),
anlhlojy 7,18-7,33 (m, SH),

ropionic 8,61 (s, 1H), 9.97
PP (d. 1H. J = 7.1
Hz).
Bang 14
MS MS
Vidu| Tén hop chat Cong thirc ciu tao 'H-NMR, dppm (M+H (M-H)
)
'H-NMR (DMSO-
oclor Ds, 400MHz) &:
Ziiloclo1ua[(7 087 (3L - 69
hydroxy-6 Hz). 1,28-1,36 (m,
- ﬁvz A 4H), 1.61 (1. 2H, I =

71 Szolzu 5 7,6 Hz), 2,62 (t, 2H,| 307 | 305
alpyridin-8 1=7.6 Hz), 421 (d,
ciﬁ ) 2H, 1 = 53 Hz),
a;'igimeﬁc HCI 8,50 (s, 1H), 8.88
ami

w (s. IH). 993 (s,
IH), 14.81 (s, TH).
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'H-NMR (DMSO-

hydrocl
ai/itroc Orua{[7- Ds, 400MHz) &:
hydroxy-5-(5- 2,58 (s, 3H), 4,23
2 =
metylthiophen- (7d(’)7~l({(; JIH53J5_H3Z)7,
72 [2ybiL24k R I X B Bk
triazolo[1,5- yH2): 7,50 (s, 1H),
’ I=4
a]pyridin-8- 8,27 (d, 1H, .0
cacbonyl]- Hz), 8,67 (s, 1H),
amino }axetic 9,85-990 (br m,
1H).
'H-NMR  (DMSO-
D¢, 400MHz) o:
hy.droclorua 085 GHL L J = 7.0
axit  [(5-hexyl-
Hz), 1,23-1,41 (6H,
s o 1,71-1,81 (2H
[1,2,4]- H,C 7 | o |m), 1,71-1,81 (2H,
B3| e N HoL m), 3,08 @H. 1. 1 =| 321 | 319
triazolo[1,5- N ) oH
a]pyridin-8- ol NN o 7,7 Hz), 4.20 (2H,
ca?kl)onyl) d, J =5,6 Hz), 6.85
amino] axetic (1H, s), 8,56 (1H,
5), 9,79-9,86 (1H,
m).
'H-NMR (DMSO-
- ' Ds, 400MHz) 6:
2))(/i(110c101ua[(7 084091 (m 3H)
hydr 5 1,29-1,40 (m, 4H),
lZniolﬁ-2-4]tri " AN g |1,72-1,83 (m, 2H),
7 SZOIZ[I,S’ 2 | ”\/“\OH 3,09 (t, 2H, J = 7,5| 307 | 305
a]pyrid;n-S- HC'N\\v—{\J 0 Hz), 4,21 (d, 2H. ]
cacbonyl)- = 5.4 Hz), 6,80 (s,

amino] axetic

1), 8,56 (s, 1H),
9,83 (t, IH, J = 5,4
Hz).
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hydrocl

azitmc {O[rsua(lzs 'H-NMR  (DMSO-

difluoro ’ D¢, 400MHz) &:
. d, 2H,J=5,6

phenyl)-7- 4,25 (d, 2H, J =3,

Hz), 7,19 (s, 1H),

75 |hydroxy[1,2,4]- 349 | 347
triazolo[1,5- 7:49-7,60 (m, 2H),
Alpyridin.S 7,67-7,73 (m, 1H),
cai{)on ’;] 8,56 (s, 1H), 9,95
Do (L 1H, ] = 5,6 H2).
amino }axetic
Béng 15
MS MS
Vidu| Tén hop chét Céng thirc cau tao '"H-NMR, éppm |(M+H (M-H)
)
'"H-NMR
hydroclorua
aiit (- (DMSO-Ds,
hydroxy-5 F 400MHz) &: 4,25
F d, 2H, J =55
(2,3,5-trifluoro- E{;) 755 s IH,)

76 |phenyl)[1,2,4]- | ¢ @& o, S sgreq (m’ 367 | 365
triazolo[1,5- N N oo ’
ar]l;l;l?i(;)igq-,g- Hcl N(\-_-/ \/U\OH 1H), 7,86-7,93
cacbonyl]- e (m, IH), 8,59 G,

. , 1H), 9,95 (1, 1H,
1 t
amino} axetic J= 5.5 He).
'H-NMR
DMSO-Dsg,
hydroclorua ( o
it {15424 400MHz) 8: 4,25
difluoro- ’ (d, 2H, J = 5,2
Hz), 7,14 (s, 1H),
phenyl)-7- 730-739  (m

77 |hydroxy[1,2,4]- l’H) ’ 7 50 76(; 349 | 347
triazolo[1,5- (m ’ IH), 7é1
, T -8- s ) ) -

. . 8,55 (s, 1H), 9,94
amino} axetic @ 1H, J = 54
Hz).
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'H-NMR
(DMSO-Dsq,
:z irOCIOf{“[Z_ . 400MHz) 5: 4,24
clorua-3- (d, 2H, T = 5.6
fluorophenyl)- Hz), 7,26 (s, 1H),
7-hydroxy- 7,82-7,86 (m,
78 (1.2.4]- 1H), 7,93 (dd,] 365 | 363
tri;lz,olo[l,S- IH, J =85, 16
a|pyridin-8- Hel Hz), 8,13 (dd,
cacbonyl]- 1H, ] = 10,5, 2,0
amino }axetic Hz), 8,61 (s, 1H),
998 (1, 1H, | =
5,4 Hz).
'H-NMR
hydroclorua (DMSO-Dy,
axit {5-(3- 400MHz) 6: 2,43
fluoro-5- CH, (s, 3H), 4,25 (d,
metylphenyl)- ;éL\ He 2H, ] = 5,3 Hz),
29 7-hydroxy- N | = OH 5 7,18 (s, 1H), 7,32 345 | 343
[1,2,4]- ! | N\V/u\ (d, 1H, J = 93
triazolo[1,5- N ] oH |Hz), 7,70 (d, 2H,
alpyridin-8- NN ] = 104 Hz),
cacbonyl]- 8,60 (d, 1H, J =
amino }axetic 0,7 Hz), 9,99 (,
1H, J =353 Hz).
'H-NMR
hydroclorua (DMSO-Dsy,
axit [(6-clorua- 400MHz) 6: 3,05
7-hydroxy->5- cl (t. 2H. J = 7.8
phenetyl- - OH o Hz), 3.56 (1, 2H,
80 {[1,2,4]- ! | H\V/ﬂ\ l =78 Hz), 4.17) 375 | 373
triazolo| 1,5- N7 ) OH |(d, 2H, J = 5,1
alpyridin-8- HOO NN o Hz),  7,16-7,22
cacbonyl)- (m, 3H), 7,23-
amino| axetic 7,29 (m, 2H),
8,60 (s, 1H).
hydroclorua 'H-NMR
axit [(6-clorua- Ci (DMSO-Dy,
7-hydroxy-5- | HC R o 400MHz) &: 3,09
81 |propyl[1,2,4]tri N | N\\/Jl\ (t. 2H, J = 7.8 313 | 311
azolo[1,5- N’ / OH |Hz), 3.28 (t, 2H,
Ho NN 0o 1= 7.8 Hz). 4.25

ajpyridin-8-
cacbonyl)-

(d, 2H, J = 5.6
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amino] axetic Hz), 7,16-7,32
(m, 5H), 7,36 (s,
1H), 8,68 (s, 1H),
10,42 (1, 1H, ] =
5,6 Hz), 13,26 (s,

1H).
Bang 16
. . MS MS
Vidu| Tén hop chat Cong thurc cdu tao 'H-NMR, 8ppm (M+H (M-H)
)
'H-NMR  (DMSO-
Ds. 400MHz) &:
hydroclorua 0,82-0,86 (m, 2H),
axit {[5-(4- 1,05-1,10 (m, 2H),
xyclopropyl-2- 2,04-2,11 (m, 1H),
fluorophenyl)- 4,24 (d, 2H, 1 =5,6
7-hydroxy- Hz), 7,06 (s, 1H),|
82 1 2.4)- ’ 704 (d 1 =8 O 369
triazolo[1,5- Hz), 7,15 (d. 1H. I
alpyridin-8- = 7,7 Hz), 7,62 (dd,
cacbonyl]- IH, J = 7.7, 7,7
amino} axetic Hz), 8,53 (s, 1H),
9,94 (t, IH, ] = 5,6
Hz).
hydroclorua 'H-NMR  (DMSO-
it [(6- D¢, 400MHz) 6:
hydroxy-8- /\I 4,28 (d, 2H, J = 5,5
: OH Hz), 7,50-7,63 (m,
phenyl[1,2,4]tri X = 0
83 az0lo[1.5- | n\/u\ 3H), 7,80 (s, 1H),} 313 | 311
’ 8.21 (d, 2H. J = 7.3
apyridin-s- | wo N7 ONTOY oHs.2 1 (d, =t
cacbonyl)- =N 0] Hz), 8,74 (s, 1H),
amino] axetic 10,53 (t, 11, J = 5,5
Hz), 13,36 (s, 1H).
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'H-NMR  (DMSO-

i D¢, 400MHz) o:
t -(3-
:((;rua he{rggl)(3 4,28 (d, 2H, J = 5,6
6-h drix ’ Hz), 7,58-7,64 (m,
(i 2y4] ’ 1 oM [H), 792 (s, 1),

4 luimolol15- | [y R [srss20 e sar | sas
a]pyridin ’5 N” ;N OH|8,37-8,39 (m, 1H),
Calz}t/mn 1] A= © 8.76 (s, 1H). 10,54
amino}b;xetic (t, 1H, J = 5,4 Hz),

13,06 (s, 1H), 13,36
(s, 1H).
hydroclorua 'H-NMR  (DMSO-
ay'[l C{[lg (3,5 Do, 400MHz) o:
xi «(3.5-
giflworo- 428 (d, 2H,1 = 5,6
phenyl)-6 Hz), 7,47 (i, 1H, J
_ =93, 2,3 Hz), 8,03
85 |hyd 1,2,4]- 34 347
tr}'/azr(());(oy[[l - (s H), 806814 %
1 -
din. (m, 2H), 8.78 (s,
a]pyridin-5- ’
cacbonyl] IH), 10,54 (t, 1H, J
amino}yaxetic = 5,4 Hz), 13,35 (s,
1H).
'H-NMR  (DMSO-
Ds. 400MHz) 6:
hydroclorua | )
i 4,24 (d, 2H, 1 = 5.6
axit [(8-benzyl-
6-hydrox Hz), 4,33 (s, 2H),
i A" o (7,20-7,25 (m, 1H),
[1>254]' I n

86 | 728-733 (m, 2H),| 327 | 325
triazolo[1,5- N N OH735 i
a]pyridin"s‘ HCI \_-::N o) s , , 7,38-

cacbonyl)-
amino| axetic

7,41 (m, 2H), 8,66
(s, 1H), 10,40 (4,
IH, J = 5,6 Hz),
13,27 (s, 1H).
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Bang 17
MS MS
Vi du| Tén hop chét Cong thitrc céu tao 'H-NMR, 8ppm |(M+H (M-H)
)
'H-NMR
(DMSO-Dsg,
hydroclorua 400MHz) o: 3,09
axit [(6- (t, 2H, J = 7.8
hydroxy-8- Hz), 3,28 (t, 2H,
phenetyl- @ = OH J = 17,8 Hz), 4,25
87 |[1,2,4]- | H\)CJ)\ d, 2H, J = 5,6 341 | 339
triazolo[1,5- HEl N7 }\J OH |Hz), 7,16-7,32
alpyridin-5- =N © (m, SH), 7.36 (s,
cacbonyl)- 1H), 8,68 (s, 1H),
amino]axetic 10,42 (t, 1H, ] =
5,6 Hz), 13,26 (s,
1H).
'H-NMR
(DMSO-Ds,
400MHz) 6: 4,28
axit  {[8-(2- 2)
cloruaphenyl)- (d, 2H, J =56
Hz),  7,49-7,59
6-hydroxy-
124) (m, 2H), 7,60-
88 J 7,63 (m, 2H), 347 | 345
triazolo[1,5-
e 7,67 (dd, 1H, ] =
a]pyridin-5-
cacbonyl] 7,9, 1,4 Hz), 8,66
DO (s, 1H), 10,50 (1,
amino }axetic
IH, J = 5.6 Hz),
13,06 (s, 1H),
13,37 (s, 1H).
'H-NMR
hydroclorua (DMSO-D(i’
axit  {[8-(3,5 400MHz) o: 4,28
diclorua , T (d, 2H, J =53
/ Hz), 7,80 (t, 1H,
phenyl)-6- . J = 1,9 Hz), 8,03
89 Ihydroxy[1,2,4]- 7 TEL B 381 | 379

triazolo[1,5-
a]pyridin-5-
cacbonyl]-
amino}axetic

(s, 1H), 8,36 (d,
2H, J = 1,8 Hz),
8,77 (s, 1H),
10,53 (t, 1H, J =
5,3 Hz), 13,34 (s,
IH).
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hydroclorua
({8-[2-(4-

axit

fluorophenyl)et |

yl]-6-hydroxy-

'H-NMR
(DMSO-D,
400MHz) &: 3,09
(t, 2H, J = 7,9

Hz), 3,27 (1, 2H,
] = 7,7 Hz), 4,25
(d, 2H, J = 5,5

90 [1,2,4]- 7 OHH\)"L Hz), 7,10 (t, 2H, 359 | 357
triazolo[1,5- N7 N ( ~ToH |J = 8,9 Hz), 7.26
a]pyridin-5- \==n HCL O (dd, 2H, J = 8.7,
cacbonyl}- 5,8 Hz), 7,35 (s,
amino)axetic 1H), 8,66 (s, 1H),

10,42 (t, 1H, J =
5,3 Hz), 13,26 (s,
1H).
'H-NMR
(DMSO-Ds,
400MHz o:
hy.droclorua 0.94-1 ,2; (m,
axit [(8-
<yclohexyl- 5H).  1,53-1,70
etv]-6- - OH o (m, SH), 1,80-

91 |hydroxy[1,2.4]- O/\ | PN 194 (m, AH) gag ) 5
triazolo[1,5- N” N on 2,86 (d, 21, J =
alpyridin.s- I 7,2 Hz), 4,25 (d,

2H, J = 5,6 Hz),

cacbonyl)-
aminoJaxetic

7,36 (s, 1H), 8,62
(s, 1H), 10,42 (1,
IH, J = 5,6 Hz),
13,28 (s, 1H).
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Bang 18
. . MS MS
Vidu| Tén hop chat Cong thirc cau tao 'H-NMR, dppm (M+H (M-H)
)

"H-NMR  (DMSO-

Ds, 400MHz) &:

1,23-1,34 (m, 1H),

hydroclorua 1,38-1,49 (m, 2H),

axit [(8- 1,57-1,67 (m, 2H),

xyclohexyl-6- 1,73-1,77 (m, 1H),

oy [hydroxy[1.2.4] @ OHH o 182186 (m, 2 L | -
triazolo[1,5- R 191196 (m, 2m).
a]pyridin-5- N7 N O3 15-322 (m., 1H),
cacbonyl)- HCt =N o 425 (d. 2H, J = 5.6
amino]axetic Hz), 7,33 (s, 1H),

8,63 (s, 1H), 10,42 (1,
IH, J = 56 Hz),
13,29 (s, 1H).
"H-NMR __ (DMSO-
hydroclorua ?0(;2-12(:301\/(124) 21;;:
axit 8- ’ ’ ’ ’
Xyclohex_l_[( . 1,74-1,80 (m, 2H),
enyl-6- o 2,31-2,35 (m, 2H),

93 hydroxy[1,2,4]- 1 ‘L i’i?’fj“m(m; :215{)6’ 317 | 315
triazolo[1,5- Nz T]/N\/l 01_;;) 7’33 ’(; 1H~)
aJpyridin->- \=n O 1758761 (m. 1H),
cacbonyl)- 8.66 (s, 1H), 10,48 (t,
amino]axetic H, ] = 56 Ha),

13,28 (s, 1H).
{[8-(3-clorua- '"H-NMR  (DMSO-
4- D¢, 400MHz) 6: 4,28
fluorophenyl!)- (d, 2H, J = 5,5 Hz),
6-hydroxy- F 7,64 (t, 1H, J = 8,9
[1,2,4]- on Hz), 7.94 (s, 1H),

94 |triazolo[1,5- cl = l N ﬁ\ 8,29 (dq, 1H, I =8.7,| 365 | 363
alpyridin-5- " (NV’ 2.3 Hz), 8.57 (dd.
cacbonyl]- \;l\i HCIO 1,1 =72, 2,3 Hz),
amino }axit 8,77 (s, 1H), 10,52 (1,
axetic IH, ] = 5,5 Hz),
hydroclorua 13,36 (s, 1H).
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c3a 'H-NMR  (DMSO-
({i[ l—( 4- Ds, 400MHz) &: 4,28
;C orLlla-6 (d, 2H, J = 5,5 Hz),
phenyl)-6- cl 7,84 (d, 1H, J = 84
hydroxy[1,2,4]- y Hz), 797 (s, 1H)
. ) 0 C ’ ’
95 tnazqiﬁj? al = | ﬁ\v/jl‘ 8,25(dd, 1H,J =84, 381 | 379
ﬂpf;H] N 012,2 Hz), 8,60 (d, 1H,
cacbony ) HCI \e=h J =22 Hz), 8,77 (s,
amino axi [H), 10,52 (t, 1H, ] =
ixztlc | 5,5 Hz), 13,35 (s,
ydroclorua
1H).
Bang 19
MS MS
Vi du 'T@qhqpchét Céngth&ccéutao 'H-NMR, 8ppm (hd+}1(h44{)
)
'H-NMR  (DMSO-
hydroclorua D 400MHz) &:
. 6’ ‘
axit _{[8-(5- 426 (d, 2H,J = 5,5
cloruathiophen- Hz), 7,35 (d, IH, J
2-yl)-6- = 4,2 Hz), 8,06 (s,
96 |hydroxy[1,2,4]- 1H), 8,22 (d, 1H, J 353 ) Bt
triazolo[1,5- = 4,2 Hz), 8,78 (s
'c?piﬂdur-& IH), 10,41 (1, 1H, J
cacbony I- . = 5,5 Hz), 13,35 (s,
amino }axetic 1H)
hydroclorua 'H-NMR (DMSO-
axit  {[8-(3,5- Ds, 400MHz) &:
bis-trifluoro- 4 2’9 (d, 2H, J = 5,5
metylphenyl)- 1£z) 8’24 ,(s lH,)
97 6£i?jroxy- 8,29 (s, 1H), 8,82] 449 | 447
[..’ - 1] 1.5 (s, 1H), 8,98 (s,
tuazq;ﬂ }- 2H), 10,55 (t, 1H, J
a]pyridin-5- = 5,5 Hz), 13,36 (s,
cacbonyl]- 1H)
amino }axetic .
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'H-NMR (DMSO-

Zif:mdor{‘;_ o Ds, 400MHz) &
xyclohexyl- 0,85-1,34 (m, 6H),
-5 54502 (m 21D
s 743, m, 5
24
a]pyridin-’S- Hz), 7,40 (s, 1H),
cachonyl] 8,63 (s, 1H). 10,41
amino} axetic (i 1H, = 5.6 Hz),
13,28 (s, 1H).
'H-NMR (DMSO-
hydroclorua D¢, 400MHz) o:
axit {[8-(2- 1,07-1,22 (m, 2H),
xyclopentyl- 1,41-1,65 (m, 4H),
etyl)-6- y OH o 1,70-1,86 (m, 5H),
99 |hydroxy[1,2,4]- | N\/U\ 2,93-3,02 (m, 2H),| 333 | 331
triazolo[1,5- N7 N OH4,25 (d, 2H, J = 5,6
a]pyridin-5- Ho \=N 0 Hz), 7,40 (s, 1H),
cacbonyl]- 8,64 (s, 1H), 10,41
amino}axetic (t. TH, J = 5.6 Hz).
13,28 (s, 1H).
'H-NMR (DMSO-
hydroclorua ?6’ G4OOMHZ) 5:
axit ({6- 3,21-3.35 (m, 4%1),
425 (d, 2H, 1 = 5.6
hydroxy-8-[2- v
. Hz), 7,38 (s, 1H),
(2-trifluoro-
7,44 (t, 1H, J = 7,5
100 “}etylpheny.l)etl Hz), 7,56 (d, 1H, J| 409 | 407
Z[JI[IS’_ZA]t“aZO = 7.7 Hz), 7,63 (t,
a]p;/ri dins. IH, ] = 7,7 H2).
7,70 (d, 1H, J = 7,5
cacbonyl}-

amino)axetic

Hz), 8,68 (s, 1H),
10,43 (1, 1H, J = 5,6
Hz), 13,28 (s, 1H).
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Bang 20
. : MS MS
Vidu | Tén hop chat Cong thirc cau tao 'H-NMR, dppm (M+H (M-H)
)
'H-NMR (DMSO-Ds,
hydroclorua 400MHz) &: 3,20 (dd,
axit ({6- F 2H, ] = 9,4, 6,5 Hz),
hydroxy-8-[2- F 3,32 (dd, 2H, J = 94,
(3-trifluoro- = 6,5 Hz), 4,25 (d, 2H, J
101 |metylphenyl)et | ' | / OH o I 5,6Hz), 7,40 (s,| 409 | 407
yl][1,2,4]triazol | N \)J\ 1H), 7,49-7,59 (m,
o[1,5-a]pyridin- N7 N a3H), 7,63 (s, 1H),
5-cacbonyl} - Hel =N 0 8,68 (s, 1H), 10,42 (t,
amino)axetic IH, I'=5,6 Hz), 13.27
(s. 1H).
'"H-NMR  (DMSO-
hydroclorua Ds, 400MHz) o:
axit ({6- 3,17-3,24 (m, 2H),
hydroxy-8-[2- 3,28-3,36 (m, 2H),
(4-trifluoro- 4,25 (d, 2H, J = 5,6
102 |metylphenyl)et Hz), 7,40 (s, 1H),| 409 | 407
yl][1,2,4]triazol 7,48 (d, 2H, J = 7.9
o[1,5-a]pyridin- Hz), 7,65 (d, 2H, J =
S-cacbonyl}- 7,9 Hz), 8,68 (s, 1H),
amino)axetic 10,42 (t, 1H, J = 5,6
Hz), 13,27 (s, [H).
1I-NMR  (DMSO-
Ds, 400MHz) o:
hydroclorua 0,84-0,90 (m, 2H),
axit {[8-(3- 1,01-1,06 (m, 2H),
clorua-5- 2,03-2,10 (m, 1H),
xyclopropyl- 428 (d, 2H, J = 54
. |phenyl)-6- Hz), 7,31 (dd, 1H, J
105 ydroxy[1.2.4]-| © /]/OH 0 =18 1.8 Hz), 7.83 07 | 3%
triazolo[1,5- N7 N \“/n\/u\oa(dd, IH, J =18, 1,8
a]pyridin-5- Mo \=p 8 Hz), 7,93 (s, 1H),
cacbonyl]- 8,13 (dd, 1H, J = 1,8,

amino } axetic

1,8 Hz), 8,75 (s, 1H),
10.53 (t. 1H. J = 5.4
Hz), 13,35 (s, 1H).
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hy'droclorua 'H.NMR  (DMSO-
;X" . 8-- De, 400MHz) &: 4,29
metylphenyl)- 7,89 (d, 1H, ] = 8,6
104  |6-hydroxy- ??6 (3:112 H’(SJ’ 21;1,)6, 399 | 397
e 8,80 (s, 1H), 10,54 (1,
alpyridin-5- IH, ] = 55 Hz)
cacbonyl]- 3 36 s I}J)j ’
amino} axetic ’ ’
hydroclorua IH-NMR  (DMSO-
axit {86~ Ds, 400MHz) 5: 4,28
clorua->- i (d, 2H, J = 5,3 Hz),
fluorophenyl)- 762-7.67 (m. 1H),

105 ?{Zyj;f’xy' g 2 OH 8.03 (s. 1H), 8,13-| 365 | 363
m’a 2’010[ s, y N\J\ 8,19 (m, 1H), 8,31 (s,

TEERL Hel NN AUHy, 878 (s, 1H),
alpyridin-5- \=n o) 10,54 (L 1H, J = 5.3
cacbonyl]- Hz), 13,35 (s, 1H).
amino jaxetic

Béng 21

Vidu| Tén hop chét Céng thirc cu tao 'H-NMR, dppm (1\1/\11 SH) ( 1\1;4;)
hydroclorua
axit {[8-(4- 'H-NMR  (DMSO-
fluoro-3- D, 400MHz) 0: 4,29
trifluoro- (d, 2H, J = 5,6 Hz),
metylphenyl)- 7,71-7,80 (m, I1H),

106 |6-hydroxy- 8,03 (s, 1H), 8,56-| 399 | 397
[1,2.4]- 8,63 (m, 1H), 8,73-
triazolo[1,5- 8.82 (m, 2H), 10,53
a|pyridin-5- (t, 1H, J = 5,6 Hz),
cacbonyl]- 13,37 (s, 1H).
amino jaxetic
hydroclorua OH 'H-NMR  (DMSO-
axit (A | O D, 400MHz) §: 4,27
hydroxy[1,2,4]- Fl\/lL (d, 2H, J = 5.3 Hz),

107 |triazolo[1,5- N7 }“‘ 0 7,56 (d, 1H, ] =9,7| 237 | 235
a|pyridin-5- EN O Hz), 8,09 (d, 1H, J =
cacbonyl)- 9,7 Hz), 8,68 (s, 1H),
amino)axetic HCl 10,49 (1, 1H, ] = 5,3
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Hz), 13,29 (br s,
LH).
'‘H-NMR  (DMSO-
. (4.
ai‘”_ h{[81§ Ds, 400MHz) 5: 4,24
2‘;‘”;‘2 Xe“y ol (d, 2H, J = 5,2 Hz),
0 2y 4; Y oH 7,62-7,67 (m, 2H),
108 tri’az’olo[l . 7 H\)OL 7.86 (s, 1H), 8,26 347 | 345
oyridin-s T N 08.31 (m, 2H), 8.74
din-5-
aa‘j}'o'n ' == 6 (s. 1H), 10,53 (1, 1H,
Cn'no}}':ixet' 1'=5.2 Haz), 1331
ami ¢ (br s, 1H).
'H-NMR  (DMSO-
hydroclorua D¢, 400MHz) &: 3,13
axit  ({8-[2- (L 2H, J = 7.9 Hz),
(3,5-difluoro- 3,30 (t, 2H, J = 7.9
phenyl)etyl]-6- Hz), 4,25 (d, 2H, ] =
109 |hydroxy[1,2,4]- 52 Hz), 6,98-7,08] 377 | 375
triazolo[1,5- (m, 3H), 7,40 (s,
alpyridin-5- 1H), 8,67 (s, IH),
cacbonyl}- 10,42 (t, 1H, J = 5.2
amino)axetic Hz), 13,27 (br s,
LH).
hydroclorua H-NMR ~ (DMSO-
> D, 400MHz) &: 4.29
axit {[6- -
- (d. 2H, J = 5.5 Hz).
hydroxy-8-(3-
: 782 (t, 1H, J =79
trifluoro-
metylphenyD(1.| * Hz), 7,91 (d, 1H, J =
10 | ’ 7,9 Hz), 8,00 (s, 1H),| 381 | 379
. 8,48 (d, 1H, ] =179
triazolo[ 1,5-
Apyridins Hz), 8,70 (s, 1H),
by 8.78 (s. 1H), 10.54
cacbonyl]-
amino }axetic (t IH, = 5,5 Ha),
! 13,36 (br s, 1H).
Bang 22
, . MS MS
Vidu| Tén hop chat Cdng thuc cau tao '[I-NMR, éppm (M-+H)(M-H)
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'H-NMR (DMSO-

hydroclorua De. 400MHz) &:
) _ , :
}2‘11der0x \ 6[(7 4.09 (d, 2H, J = 5,5
d,y hmyl ’ Hz), 7.36-7.44 (m,
l -
111 [1p24l]y AN g PBHLTSTT66 () g gy
tri’az’olo[4 3 v H\)L >H), 7,90 (d, 2H, J
o N\ OHi= 7.3 Hz), 8,00 (s,
alpyridin-8- N—= © 1H), 10,56 (t, 1H, J
l _ b b * bl
cacbonyl)- HCl = 5.3 Hz), 12,61 (s,
aminojaxetic LH), 13.95 (s. 1H)
'H-NMR (DMSO-
hydroclorua Do, 400MHz) &:
EX‘;OX . L(7- 2,62 (s, 3H), 4,05
myetlvl 6y (d, 2H, ] = 5.5 Hz),
o 7.39-7.46 (m, 3H).
112 |phenyl[1,2,4]tri 63 (d ZH(mll—JG)S 327 | 325
D J =
4 _ 2 bl 3 k)
azolo[4,3 Hz), 821 (s, 1H),
alpyridin-§- 10,54 (¢, 1H, J =
b 1 _ b b 3
cacbonyl)- 53 Hz), 12,58 (s,
aminoJaxetic TH). 13.44 (s. 1)
'H-NMR (DMSO-
axit [(7- D¢, 400MHz) 6:
hydroxy-3- o 4,06-4,24 (m, 2H),
phenyl[1,2,4]tri & o 1647-6,74 (m, 1H),
113 |azolo[4,3- N H\JJ\OI_7,58-7,71 (m, 3H), 313 | 311
a]pyridin-8- NI 7.78-7.89 (m, 2H),
cacbonyl)- 7,99-8.42 (m, 1H),

amino]| axetic

9,99-10,43
LH).

(m,
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'H-NMR (DMSO-
Ds, 400MHz) &:

hydroclorua 3,08 (t, 2H, 1 = 17,7
axit [(7- Hz), 3,28 (t, 2H, J
hydroxy-3- ol = 7,7 Hz), 4,05 (d,
_ - Q =
phenetyl [ | i \/[L 2H, J 5,2 Hz),
114 |[1,2.,4]- @ oH6,46 (d, 1H, J =7,3| 341 | 339
triazolo[4,3- N—N o) Hz), 7,16-7,25 (m,
ajpyridin-8- HCI 1H), 7,26-7,32 (m,
cacbonyl)- 4H), 8,19 (d, 1H, J
amino]axetic =7,3 Hz), 10,33 (br
s, 1H), 13,52 (br s,
1H).
'H-NMR (DMSO-
D¢, 400MHz) &:
hydroclorua 0,90-0,98 (m, 2H),
. 1,17-1,22 (m, 3H),
axit {[3-(2-
1,28-1,40 (m, 1H),
xyclohexyl-
1.7 N\ -OH o 1,62-1,67 (m, 5H),
etyl)-7- v R 175178 (m, 21
115 |hydroxy[1,2,4]- ot ’ ’ | 347 | 345
. \ 296 (1, 2H, 1 =179
triazolo[4,3- N-— o Ho). 4.04 (d 20, 1
alpyridin-8- e z), 404 (d, 28, .

cacbonyl]-
amino}axetic

= 5,2 Hz), 6,52 (d,
IH, J = 7,7 Hz),
8,21 (d, 1H, 1 =177
Hz), 10,28 (br s,
IH).
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Bang 23
. . MS | MS
Vidu| Tén hgp chéat Cong thuc cdu tao 'H-NMR, dppm (MHH) | (M-H)
'"H-NMR (DMSO-Ds,
. 400MHz) o: 3,12 (t,
axit [ 2H, ] = 7,9 Hz), 3,40
hydroxy->- (t, 3H,J = 7,9 Hz),
phenetyl[1,2,4]- NSO 422 (d, 2H,J =52
116 |triazolo[1,5- [ =« ’ ) ’ 341 | 339
e A N\/“\OH Hz), 6,79 (s, 1H),
22{)2@1)_ ol 7.21-7.29 (m, SH),
. . 8,58 (s, 1H), 9,84 (1,
amino]jaxetic {H, ] = 5.2 Hz), 12,97
(s, 1H), 14,22 (s, 1H).
'"H-NMR (DMSO-Dq,
400MHz) 9: 0,93 (1,
axit [(5-butyl-7- 3H,J=17,5Hz), 1,33-
hydroxy[1,2,4]- o~ H . 1,44 (m, 2H), 1,71-
triazolo[1,5- | 1,80 (m, 2H), 3,10 (t,
N7 pyridin-8- N(N ) L oM. 1=75Hz) 420 2> | P!
cacbonyl)- 0 (d, 2H, J = 5,2 Hz),
amino]axetic 6,85 (s, 1H), 8,55 (s,
1H), 9,84 (brs, 1H),
14,26 (br s, 1H).
{[5-(3-fluoro-5- "H-NMR (DMSO-Dsq.
trifluoro- F F 400MHz) 6: 4,25 (d,
metylphenyl)-7- F 2H, J = 5,1 Hz), 7,39
hydroxy[1,2,4]- (s, 1H), 7,99 (d, 1H, J
118 |triazolo[1,5- : _~_-OH . = 8,6 Hz), 8,23 (d, 399 | 397
alpyridin-8- a8 J |1HI=95H2), 831
cacbonyl]- N\\/l(l ! OH (s, 1H), 8,62 (s, 1H),
amino }axit 9,98 (s, 1H), 13,01 (s,
axetic 1H), 14,41 (s, 1H).
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[(7-hydroxy-5-
pentyl[1,2,4]tria

'"H-NMR (DMSO-Ds,
400MHz) &: 0,88 (t,
3H,J=17,6 Hz), 1,28-
1,40 (m, 4H), 1,73-

zolo[1,5- 7 | Oh 0 1,83 (m. 2H). 3,09 (t.
119 [a]pyridin-8- P w L, |2H.1=7.6Hz),421 | 307 | 305
cacbonyl)- ) (d, 2H, J = 5,5 Hz),
aminoJaxit 6,85 (s, 1H), 8,54 (s,
axetic 1H), 9,84 (t, I1H, ] =
5,5 Hz), 12,94 (s,
1H), 14,25 (s, 1H).
Bang 24
. . MS MS
Vi du |Tén hop chét Cong thirc ciu tao ‘H-NMR, dppm (M+H) | (M-H)
axit {[5-(3- 'H-NMR (DMSO-Dsq,
cloruaphenyl)- 400MHz) 6: 4,24 (d,
7-hydroxy- 2H, ] = 5,3 Hz), 7,22
1,2,4]- OH IH -7
120 [ ‘s ) ] i Cl = l H (@] (Sv )a 7358 970 (rna 347 345
triazolo[1,3- N NJOH 2H), 7,96 (d, 1H, J =
a]pyridin-8- "I 7.7 Hz), 8,11 (s, 1H),
cacbonyl]- 8,59 (s, 1H), 9,97 (s,
amino }axetic 1H), 14,38 (s, 1H).
1
-NMR -
it ([5-(4- H-NMR (DMSO-Ds,
400MHz) o&: 4,24
fluoro-3-
Fifluoro (2H, d, J = 5.6 Hz),
7,30 (1H, s), 7,77
metylphenyl)-7- (IH. dd, J = 10,5, 9.3
121 jhydr 1,2,4]- o e
ydroxy[1,2,4] Ho). 8.36-840 (IH, 399 | 397
triazolo[1,5-
alpyridin-8 m), 8,47 (1H, d, J =
by 6.9 Hz), 8,60 (1H, s),
cacbonyl]-
amino} axetic 9,97 (1H, brs), 14,38
! (1H, brs).

-143-




21758

axit {[5-(3-
xyclopropyl-5-
fluorophenyl)-
7-hydroxy-

122 |[1,2,4]- A~ 0
triazolo[1,5- N
a|pyridin-8- Ny o
cacbonyl]-
amino}axetic

'H-NMR (DMSO-Ds,
400MHz) & 0,81-
0,87 (m, 2H), 1,00-
1,07 (m, 2H), 2,03-
2,10 (m, 1H), 4,22 (d,
2H, J = 5,6 Hz), 7,13-
7,23 (m, 2H), 7,56 (s,
1H), 7,63 (d, 1H, J =
9,3 Hz), 8,58 (s, 1H),
9.99 (s, 1H), 14,36 (s,
TH).

371

369

Cac vi du vé mau ché pham sang ché bao gom cac ché pham sau. Tuy nhién,

sang ché khong chi gi6i han béi nhitng vi dy, trong céac ché pham theo cong thirc nay.

Mau ché pham | (san xuét vién nang)

1) hop chit ctia vi du 1 30mg
2) xenluloza vi két tinh 10mg
3) lactoza 19mg
4) magie stearat Img

tron 1an 1), 2), 3). 4) va cho vao mot vién nang gelatin.

Mau ché pham 2 (san xuat thudc vién)

1) hop chét cua vi du 1 10g
2) lactoza 50¢g
3) bot ngd 15¢
4) cacmello canxi 44 g
5) magie stearat lg

Tdng luong 1), 2), 3) va 30g 4) dugc nhao trong nudc, lam kho trong diéu kién
chan khong va rdy. Tron chét bot sau khi rdy voi 14g cha 4) va lg cda 5). va hdn hop
duoc dac thanh vién bing may. Theo cach nay, 1000 vién mdi vién ¢6 chia 10mg hop
chit ctia vi du 1 s& duoc tao thanh. Tiép theo, cic phuong phap déanh gia hoat dong trc

ché PHD ngudi va hoat dong san suit EPO nguoi cua hop chit sang ché hoic cac

muoi duoc dung cua nd, hodc solvat ctia n6 dugc giai thich.

Vi du thtr nghiém 1 do hoat dong e ché PHD nguoi
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i) Su biéu hién va su tinh sach PHD2 ¢ nguoi

PHD2 & ngudi duoc bidu hién trong té bao con trang (t€ bao Sf9). Cheén Flag-
tag vao dau cudi-N trong ving dich ma cua chudi PHD2 & nguoi (NM_022051), sau
do dua trinh tu nay vao vecto pVL1393 rdi xdc dinh trinh tu. Chuyén déng thoi vecto
va baculovirus vao S19, phan lap biéu hién baculovirus PHD2 nguoi trong S{9. Bang
cach su dung virus, té bao biéu hién PHD2 ngudi di dugc san xudt. Sau khi nudi céy
té bao & nhiét do 27°C trong 72 gio, bo sung dung dich ly giai té bao c6 chira nhiéu
chit uc ché proteaza khac nhau rdi pha v té bao bing may pha té bao. Db dich ly giai
té bao vao cot c6 chira ANTI-FLAG M2 Affinity Gel Freezer Safe (SIGMA), rua giai
rdi thu nhan enzym PHD2 nguai ¢6 bd sung FLAG-tag & dau cudi N. Xac nhan san
phdm tinh sach la enzym PHD?2 bang phuong phap Westen-Blot st dung khang thé
khang FLAG va khang thé khang PHD2.

1) Su biéu hién va su tinh sach cta phic hé VBC

Phiuc hé VBC (VHL/Elongin B/Elongin C) duoc bicu hién trong Escherichia
coli (BL21(DE3)). Chén GST dung hgp vao vung dich ma cua déau cudi N trong chudi
VHL nguoi (NM_000551). Chén FLAG-tag vao vung dich ma cua du cudi N trong
chudi Elongin B ngudi (NM_207013) va dua chudi nay vao vecto pETDuet-1 roi Xac
dinh trinh tu. Chén his-tag vao ving dich ma cua ddu cudi N trong chudi Elongin C
nguoi (NM_005648), dua chudi vao vecto pRSFDuet-1 roi xac dinh trinh tu. Sau d6
chuyén cac vecto biéu hién nay vao vi khuén Escherichia coli (BL21(DE3)), nuéi cay
Escherichia coli ¢ nhiét do 37°C trong mdi truong c6 chira IPTG. Pha v& vi khuan
Escherichia coli thu duoc bing may pha té bao roi do vao ¢ot ¢o chira dong Ni-NTA
(QIAGEN), rtra sach rdi phan tach va thu nhdn san pham. D6 dung dich rira gidi sang
¢ot ¢6 chira Glutathion Sepharo 4B, rtra rdi phan tach va thu nhan sén phdm. San pham
tinh sach dugc xdc nhan 1a VHL nguoi, Elongin B nguoi va Elongin C nguoi bang
phuong phap Westen-Blot st dung khang thé khang GST, khéng thé khang FLAG va
khang thé khang His.

iii) Kha nang lién két ctia phirc hé¢ VBC
banh gia kha nang lién két ctia phire hé VBC thu dugce trong ii) néu trén véi 19
ob¢ peptit thanh phdn gan nhan biotin (HIF-1u-C19) dua trén trinh te HIF-1a hodc

peptit thanh phin gin nhan biotin (HIF-la -C19 (Hyp)) trong do gbe prolin trong
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chudi néu trén duoc hydroxyl hoa trén tim phi streptavidin. Phéat hién lién két bang
phuong phép ELISA sir dung khang thé khang GST, va x4c nhan ring phirc hgp VBC
chi lién két voi peptit thanh phan HIF-1a da hydroxyl hoa.

iv) Do hoat tinh trc ché PHD & nguoi

Déi v6i hoat tinh cia enzym PHD2 & ngudi. danh gia sy hydroxyl hoa cta gbe
prolin trong 19 gbc clia peptit thanh phan dua trén céc trinh ty ctia HIF-1a lam co chit
bang phuong phap TR-FRET (thoi gian- x{r ly su chuyén giao niang luong cong hudng
huynh quang).

Pha lodng enzym va co chét voi dém tris-hydroclorua (pH 7.5) S0mM ¢6 chira
st sulfat 50uM, NaCl 120mM, BSA 0,1%, axit ascorbic 0,1 mM, axit 2-oxoglutaric
10uM, CHAPS 0,2mM, va hogp chét thu nghiém di duoc pha lodng véi dimetyl
sulfoxit (DMSOQO).

B4 sung hop chat thir nghiém va dung dich co chét vao dia 96 giéng. Bat dau
phan g bang cach bd sung dung dich enzym PHD2 (ndng d6 cudi ciing 1nM) vao
phan ung. Sau khi u ¢ nhiét d¢ 25°C trong 30 phut, bd sung dung dich ding phan ng
¢6 chira EDTA., ddng thoi bo sung dung dich phie hgp VBC c6 chira europi (Eu) va
Xlent, lugng du prolin dugce hydroxyl hoa dugc dinh luong biang thoi gian xir ly quang
phd huynh quang. Po thoi gian xir Iy huynh quang trong mdi giéng, va hoat tinh Grc
ché PHD nguoi (%) cua hop chét thu nghiém dugc tinh todn dua vao gia trl cua cac
enzym bd sung trong giéng va hop chét tha nghiém khong bo sung trong giéng. Hoat
tinh trc ché PHD nguoi ciia mdi hop chit dugcthé hién bang IC50 (uM) hoat tinh Gc
ché PHD ngudi (%) tai ndng do 30uM trong bang 25 dén 29 sau. Trong bang nay, cic
gia tri bao gdm cac chi s& ICso (uM) va chi sb hoat tinh e ché PHD nguoi (%) ¢ ndng
do 30uM.

Bang 25

Vi du ICso (uM) hodc hoat tinh trc ché (%) vai
30uM trong dicu kién in vitro
1 0,42
0,22
0,45

7,15

E-S NN VS S
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S 1,17
6 0,87
7 1,59
8 0,49
9 1,57
10 1,33
11 0,29
12 0,82
13 1.31
14 0,23
15 1,80
16 0,32
17 0,29
18 0.48
19 0,26
20 0,59
21 0,25
22 0,21
23 0,19
24 0,57
25 0,25
26 0.33
27 0,74
28 1,38
29 0,92
Bang 26
Vid [Cs0 (uM) hoac hoat‘tinh e ché (%) voi
30uM trong diéu kién in vitro

30 0,98
31 0.80
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32 0,38
33 0,46
34 0,43
35 0,88
36 0.72
37 0,20
38 0,59
39 1,25
40 0,87
41 0,26
42 0,24
43 0,93
44 0,20
45 0,92
46 0,29
47 0,56
48 0,59
49 0,24
50 0,18
51 0,26
52 0,89
53 0.50
54 0,44
55 0,23
56 0,19
57 0,20
58 0,35

Bang 27

ICso (uM) hodc hoat tinh ¢ ché (%) v6i
Vidu

30uM trong diéu kién in vitro
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59 0,26
60 0,74
61 0,22
62 0,28
63 0,36
64 6,88
65 0,72
66 1,50
67 0,90
68 5,94
69 1,62
70 38%
71 2,47
72 0,40
73 7.09
74 0.85
75 021
76 0,22
77 0,24
78 0,15
79 0,23
80 0,71
81 6,09
82 0,15
83 0,19
84 0.11
85 0.16
86 0,83
87 0,37
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Vi d ICso (uM) hoac hoat‘linh tc ché (%) véi
30uM trong diéu kién in vitro
88 0,16
&9 0,12
90 0,29
91 1,53
92 0,69
93 0,51
94 0,11
95 0,12
96 0,29
97 0,13
98 1,13
99 0.87
100 0,82
101 0,37
102 0,51
103 0,18
104 0,19
105 0,10
106 0,23
107 0,65
108 0,16
109 0,17
110 0,15
111 1,10
112 3,09
113 0,56
114 1,20
115 1,80

Bang 29
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Vi dy ICso (uM) hodc hoat tinh (rc ché (%) vi
30uM trong diéu kién in vitro
116 0,18
117 0,39
118 0,64
119 0,64
120 0,12
121 0,33
122 0,96

Vi du thu nghiém 2: Hoat tinh san xuét EPO nguoi

Hoat tinh st san xudt EPO ngudi cia hop chét thir nghiém dugc do bang cach
st dung Hep3B (ATCC) duoc thiét 1ap tir dong té bao gan c6 ngudn gbc & nguoi.

Nuéi cdy té bao Hep3B trong moi truong Fagle-MEM chira 10% huyét thanh
bao thai bo. pha loang cac hgp chét tha nghiém voi dimetyl sulfoxit (DMSO).

Nudi cdy té bao Hep3B trong dia 96 giéng, bo sung hop chét tha nghiém & moi
ndng do sau 24 gio. Sau khi i & nhiét do 37°C trong 24 gid, thu nhén dich ndi. Do
ndng do6 EPO ngudi thu duge trong dich ndi bang cach st dung bo kit EPO-ELISA
(san xuét boi StemCell Technologies, 01630) theo giai thich cua nha san xudt, va hoat
tinh san xuit EPO nguoi (%) cua cac hgp chat thir nghiém dugc tinh toan dya trén gia
tri san xuét t6i da theo cac didu kién trén va gia tri khong cin bd sung hop chét thir
nghiém. Hoat tinh san xudt EPO ngudi ciia mdi hop chét dugc thé hién béi ECso (uM)
hodc hoat tinh san xuit EPO ngudi (%) tai 30puM trong bang 30 dén 34 sau. Trong cac
bang nay. cac gid tri bao gdm chi s6 ECso (uM) va % hoat tinh san xuit EPO nguoi

(%) ¢ 30uM.

Bang 30
ICs0 (uM) hodc hoat tinh trc ché (%) voi
Vidy G
30uM trong diéu kién in vitro
1 9,9
2 10,9
3 12,4
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4 38%
5 11,5
6 20,8
7 18,4
8 13,4
9 1%
10 0%
11 1%
12 5%
13 1%
14 5,1
15 29,1
16 7,0
17 8,8
18 6,1
19 6,6
20 6,6
21 12.0
22 13,7
23 7.8
24 5.4
25 14.1
26 7.5
27 7,7
28 13,9
29 11,3
, ICso (uM) hodc hoat tinh tc ché (%) véi 30uM
Vid trong diéu kién in vitro

30 15.4
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31 12,1
32 15,6
33 10.1
34 15,0
35 43%
36 10,5
37 11%
38 8,7
39 22,3
40 17,7
41 9.1
42 14,2
43 23,6
44 10,4
45 9.9
46 4.8
47 12,0
48 4,5
49 11,7
50 5,6
51 9.1
52 10,4
53 8.9
54 4,5
S5 8,9
56 8,4
57 4.7
58 4.7
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Vi du ICs0 (uM) hodc hoal‘tinh e ché (%) véi
' 30uM trong diéu kién in vitro

59 49%
60 8,4

61 28,8
62 10.1
63 19,7
64 0%
65 49%
66 21,1
67 14,3
68 0%
69 12,0
70 1%
71 15.8
72 4.0

73 34%
74 8,3

75 23,7
76 18.0
77 18.7
78 6,6

79 7,8

80 23,3
81 33%
82 5.4

83 20,7
84 11,0
85 20,6
86 6%
87 18.5

Bang 33
Vi du ICso (uM) hoc hoat tinh {rc ché (%) véi

30uM trong diéu kién in vitro
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88 14%
89 4,2
20 16,6
ol 43%
02 18,5
73 16,0
o4 9,7
95 4,3
%6 5,9
o7 3,5
%8 25,6
”9 20.2
100 18,0
101 6%
102 16,0
103 6.9
104 6.3
105 5.9
106 6.0
107 1%
108 8.9
109 13,7
110 6.5
111 0%
112 0%
113 0%
114 0%
115 0%
Vi du IC5’0.(HM) hoac hoa‘t‘ﬂtink}ﬂu-C. Ché_ (%)
v6i 30uM trong di€u ki¢n in vitro
116 56
117 77
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Nhu cac két qua dé cip & trén da chi ra rd rang, cac hop chat theo sang ché hodc
mudi dugc dung clia n6 hodc solvat cia nd ¢6 hoat tinh trc ché PHD nguoi va hoat tinh

san xuat EPO ngudi.

Kha nang tng dung trong cong nghiép

Céc hop chét theo sang ché hodc mudi duoc dung cta no6 hodc solvat cua no uc
ché két hop ctiia HIF va PHD dua trén hoat dong {rc ché PHD va 6n dinh HIF cta né,
cho phép tang cudng san suat EPO.

Do do, cac hop chat theo sang ché hodc mudi dugce dung clia nd, hodc solvat
clia no ¢o thé 1a dugc phém hi¢u nghiém cho du phong hoac diéu tri cho rat nhiéu loai
bénh va bénh ly (rdi loan) do giam san xuit EPO, va c6 thé stir dung hiéu qua dé diéu

tri bénh thi€u mau.
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YEU CAU BAO HQ

1. Hop chit c6 cong thire [1], hodc mudi duge dung cia hop chét nay. hoac solvat cua

noé:

[1]

(1) nguyén tr hydro,
(2) nhom C . alkyl,
(3) nhém Ce.14 aryl,
(4) nhém Cs.g xycloalkyl,
(5) nhém Ce-14 aryl-C).¢ alkyl, hodc
(6) nhom Cs.g xycloalkyl-Ci. alkyl:
R? la:
(1) nguyén tu hydro,
(2) nhom Ci.y alkyl,
(3) nhom Cé.14 aryl tily y dugc thé bing 1 dén 5 phin tr thé gidng nhau hodc

khac nhau dugc chon tur nhom B dudi day,

-157-



21758

(4) nhom Cs.¢ xycloalkyl tiy ¥ duge thé bang 1 dén 5 phan tir thé giéng nhau
hodc khac nhau dugc chon tir nhém B dudi day,

(5) nhom Cs.g xycloalkeny! tiry y dugc thé bang 1 dén S phan tir thé gidng nhau
hodc khac nhau duoc chon tir nhém B dudi day,

(6) nhoém heteroaryl tiy y duge thé bang 1 dén S phan tir thé gidng nhau hoic
khac nhau duoc chon tir nhém B dudi ddy (trong d6 ngoal nguyén tr
cacbon, nhém heteroaryl nay co 1 dén 6 nguyén tir khac loai dugc chon tu
nhom bao gdm nguyén tir nito, nguyén tir oxy va nguyén ti luu huynh),

(7) nhém Ce-14 aryl-Ci.s alkyl (trong d6 Ce.14 aryl tuy y dugc thé bing 1 dén 5
phdn tir thé gibng nhau hodc khic nhau dugc chon tr nhom B duéi day),
hoac

(8) nhom Cs.s xycloalkyl-Ci. alkyl (trong do Cs xycloalkyl tuy y duoc thé
bang 1 dén 5 phén tir thé gidng nhau hodc khac nhau duge chon tr nhom B
dudi day);

R la:

(1) nguyén tu hydro,

(2) nguyén tur halogen,

(3) nhom Ci.¢ alkyl,

(4) nhom Ce.14 aryl,

(5) nhém Cs.g xycloalkyl, hodc

(6) nhom Ce-14 aryl-Ci.6 alkyl; va

moi nhém R* va R doc lap la:
(1) nguyén tuir hydro, hoac
(2) nhom C.6 alkyl,
nhom B:

(a) nguyén tu halogen,

(b) nhom Cy. alkyl,

(¢) nhém Cs.g xycloalkyl,

(d) nhom xyano, va

(¢) nhom halo-C.¢ alkyl.
2. Hop chit theo diém 1. trong d6 cong thirc cdu tao thanh phan:
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la nhom c6 cong thirc dudi day:

N<N /
>—’N
R
hoiac mudi dugce dung cta hop chét nay, hodc solvat cua no.

3. Hop chit theo diém 1, trong d6 cong thirc cAu tao thanh phan:

la nhom c¢6 cong thirc dudi day:

@
NZ N
I

R

hodc mudi duge dung ctuia hgp chat nay, hodc solvat cua no.

4. Hop chat theo diém 1. trong d6 cong thire céu tao thanh phan

|

7

\><
/

>
S
i
S< e

v

la nhom ¢ cong thire dudi day:
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hodc mudi dugc dung cua hgp chét nay, hodc solvat cua no.

5. Hop chét theo diém 1, trong do cong thirc chu tao thanh phéan:

la nhom c6 cong thuc dudi day:

/
N=N

hodc mudi dugc dung ctia hgp chat nay, hoac solvat cua no.

6. Hop chit theo diém bat ky trong s6 cac diém tur | dén 5, trong d6 R* va R’ 1a cac

nguyén tir hydro, hodac mudi duge dung cua hop chat nay. hodc solvat cua no.

7. Hop chét theo didm bt ky trong sé cac diém tir 1 dén 5, trong d6 R’ 1a nguyén t

hydro. hodc muoi duge dung cia hop chat nay, hodc solvat cua no.

8. Hop chat theo diém bat ky trong sd cac diém tir 1 dén 3, trong do6 R la nguyén t&

hydro, hodc mudi duge dung ctia hgp chat nay, hodc solvat cia no.

9. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 5, trong do R? la:
(1) nhom C.19 alkyl,
(2) nhom Ce.14 aryl tuy y duoc thé bang 1 dén 5 phan tir thé gidng hodc khic

nhau dugc chon tr nhdém B néu trén,
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(3) nhém Ce14 aryl-Cys alkyl (trong dd, Ce.14 aryl tuy y dugce thé bang 1 dén 5
phén tr thé giéng nhau hodc khac nhau dugc chon tir nhoém B néu trén), hodc

(4) nhém Css xycloalkyl-Ci.¢ alkyl (trong d6 Cs.s xycloalkyl tuy y dugc thé
béng 1 dén 5 phén ti thé giéng nhau hodc khac nhau dugc chon tir nhom B néu trén),

hodc mudi dugc dung cua hgp chat nay, hoac solvat cua no.

10. Hop chét theo diém 2, trong do R* va R® déu la nguyén tir hydro, hodc mubi dugce

dung ctia hgp chét nay, hodc solvat ctia no.

I'1. Hop chit theo diém 10, trong do R* la nguyén tu hydro, hodc mudi duoc dung cia

hop chat nay, hoac solvat cua no.

12. Hop chét theo diém 11, trong d6 R 1a nguyén tir hydro, hodc mudi duoc dung cua

hop chat nay, hodc solvat cua no.

13. Hop chit theo diém 12, trong d6 R? Ia:

(1) nhém Cyyo alkyl, hodc

(2) nhom Ce.14 aryl-Ci.6 alkyl (trong do, Ce-14 aryl tuy y duoc thé biang 1 dén 5
phén tir thé gidng nhau hodc khac nhau dugc chon tir nhém B néu trén), hodc mubi

dugc dung cia hgp chat nay, hodc solvat cua no.

14. Hop chét theo diém 1 ¢6 cong thire [I-1] duéi day hoac mudi duoc dung cua hop

chat nay, hodc solvat cua no:

[1-1]

trong d6 cong thirc céu tao thanh phan:
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la nhém c6 cong thic bat ky dudi day:

/ N i N 1
R\< ) R/ IN
11 . N—N ho

Rl ' R 3c N=N

R' la:
(1) nguyén tu hydro,
(2) nhom Ci.6 alkyl,
(3) nhom phenyl,
(4) nhom Cs.s xycloalkyl,
(5) nhém phenyl-Ci.¢ alkyl, hodc
(6) nhom Csg xycloalkyl-Cy alkyl;

R?! Ja:

(1) nguyén tir hydro,

(2) nhom Cy.yp alkyl,

(3) nhém phenyl tiy v dugc thé bang 1 dén 5 phan tr thé giéng nhau hodc khac
nhau dugc chon tir nhom B dudéi day,

(4) nhom Cs.g xycloalkyl,

(5) nhém C;.g xycloalkenyl,

(6) nhom thienyl tuy y duoc thé bang 1 dén 5 phéﬁ tir thé gidbng nhau hodc khéc
nhau duogc chon tir nhém B dudi day,

(7) nhém phenyl-C. alkyl (trong d6 phenyl tiy y dugc thé bing 1 dén 5 phén tir
thé gidng nhau hodc khac nhau duge chon tir nhom B duéi dy), hodc

(8) nhom Cj;.g xycloalkyl-C. alkyl;
R 1a:
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(1) nguyén tir hydro,

(2) nguyén tir halogen,

(3) nhém Co6 alkyl.

(4) nhom phenyl,

(5) nhom Cs.g xycloalkyl, hoac
(6) nhom phenyl-Ci.6 alkyl; va

mdi nhom R*! va R3! doc 1ap 1a:
(1) nguyén tr hydro, hodc
(2) nhom Ci6 alkyl

nhom B:
(a) nguyén tu halogen,
(b) nhom Cj.6 alkyl,
(¢) nhém Cj;.g xycloalkyl,
(d) nhédm xyano, va

(¢) nhom halo-Cj. alkyl.

15. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc:

hodc mudi dugc dung cia hgp chat nay, hodc solvat cua nd.

16. Hop chit theo diém 1, trong d6 hop chét nay co cong thic:

= o)
/N | H\)J\
N ) OH
YN oo

-163-



21758

hoac mudi duogc dung cua hop chit nay, hodc solvat cua no.
17. Hop chét theo diém 1, trong dé hop chét nay c6 cong thirc:
OH
= 0
N | H\)J\
N OH
\\//
N @]
hodc mudi dugc dung cua hop chét nay, hodc solvat cua no.

18. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thirc:

Y OH o
/N | l':l‘\)J\OH
N
N

hodc muodi duoc dung cia hgp chat nay, hoac solvat cua no.

19. Hop chét theo diém 1, trong d6 hop chat nay c6 cong thirc:

F
OH
F = 0
| H

/N N\)J\

N OH
\

YN 0o

hodc muodi dugc dung cua hgp chat nay, hodc solvat cua no.

20. Hop chit theo diém 1, trong d6 hop chét nay cé cong thirc:

hodc muoi dugce dung, hodc solvat cua no.
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21. Hop chét theo diém 1, trong d6 hop chét nay ¢o cong thuc:

hoac muoi dugc dung ctia hgp chat nay, hodc solvat cua no.

22. Hop chét theo diém 1. trong d6 hop chét nay co cong thuc:

F F
F
OH
F = 0
| H
/N N\)J\
N OH
\ !
YN 0o

hodc mubi dugc dung clia hgp chat nay, hodc solvat cua no.

23. Hop chat theo diém 1, trong do hop chét nay co cong thuc:

Fo _F

F
F

H
= © 0
N | H\/lL
N/ OH
\
N 0o

hodc mudi duoc dung ctia hgp chat nay, hodc solvat cua no.

24. Hop chit theo diém 1, trong d6 hop chat nay c6 cong thic:

F
= OH o
/N l H\)LOH
N
N
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hodc mudi duge dung cia hop chat nay, hodc solvat cua no.

25. Hop chit theo diém 1, trong d6 hop chét nay ¢ cong thic:

N
I

hodc mudi dugce dung ctia hgp chat nay, hodc solvat cia né.

26. Dugc phdm chira hop chét theo diém bét ky trong s6 cac diém tir 1 dén 25, hodc

mudi dugc dung cua hop chat nay, hodc solvat cia no, va chat mang dugc dung.

27. Thubc dung dé diéu tri thiéu mau chira hop chét theo diém bat ky trong sb céc

diém tir 1 dén 25, hoac mudi dugc dung ctia hop chat nay, hodc solvat cua no.

28. Thude ding dé diéu trj thiéu mau than chira hop chat theo diém bat ky trong sé cac

diém tr 1 dén 25, hodc muoi dugce dung cua hgp chit nay, hodc solvat cua no.

29. Phuong phap san xuét thudc dung dé didu tri thiéu mau bao gém budc phdi tron
hop chit theo diém bt ky trong sb cac diém tir 1 dén 25, hoac mudi duge dung clia

hop chét nay, hodc solvat cia no va chét mang/ ta dugc dugce dung.
30. Phuong phéap sian xuét thudc dung dé diéu trj thiéu mau than bao gém budc phbi

tron hop chét theo diém bt ky trong s6 cdc diém tir 1 dén 25, hodc mudi duge dung

cua hop chét nay, hodc solvat cua no va chit mang/ ta dugc dugc dung.
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