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Linh vue k§ thuat dwgc dé cip

Séng ché d& cap dén cac hop chit va ché phim chira cdc hop chét ¢ cong thirc (1) hitu

dung dé didu tri ri loan dugc mé ta & day, vi du, bing cach tc ché glutamiaza & ngudi bénh.
Tinh trang ky thuit cia sang ché

Céc t& bao ung thu chu yéu dya vao su thity phan glucoza dé tao ra nang lugng té bao
va céc chét trung gian sinh hoa d& sinh tdng hop lipit va nucleotit, trong khi phin 16n cac té
bao “binh thudng” & md truéng thanh sir dung qua trinh h hdp hiéu khi. Khac biét co ban
ndy & qua trinh chuyén héa té bao giita té bao ung thu va té bao binh thuong duoc goi 1a Hiéu
tmg Warburg. Két qua cua sy khéc biét nay 13, pyruvat dugc tao ra qua qué trinh thuy phan
glucoza dugc chuyén héa thanh axit lactic, chr khong phai dugc sir dung dé tao ra axetyl-
CoA va cudi cing, xitrat dugc sir dung trong chu trinh axit xitric binh thuong. Dé bu cho cac
thay d6i manh mé& nay va dé duy tri chu trinh axit xitric, cc té bao ung thu dya trén su chuyén
hoéa glutamin ma dat dugc thong qua sy tdng hoat tinh glutaminaza. Viéc khai thac hién tuong

nay c6 thé duoc hoan thanh bing cach tc ché sy ting hoat tinh cta glutaminaza nay.
Ban chét k§ thuit clia sing ché

Séng ché d& cap dén di vong chtra, mudi duoc dung, solvat, va hydrat cta chiing. Cac
hop chét nay c6 thé duoc s dung dé didu tri rdi loan dwoc md ta & day, vi du, bang cach tic
ché glutaminaza & ngudi bénh. Sang ché con d8 xut cac ché pham (vi.dy, dugc pham) chira
hop chét duoc dé xuét va cac ché phdm nay dé sur dung trong phuong phap diéu tri cac bénh
va tinh trang bénh ly, vi dy, ma cé lién quan dén hoat dong khac thudng cia glutaminaza hodc
su tdng hoat tinh ctia glutaminaza, bao g(‘Sm, vi du, bénh ung thu.

Sang ché d& cap dén hop chit c6 cong thire (IT) hosic mudi duge dung cia né:

»Cong thace (ID),
trong d6:
X 1a C3-C7 xycloalkylen;
mdi R! va R2 doc 1ap 14 -NHa, —-N(R?)-C(0)-R*, -C(0)-N(R?)-R*, -N(R*)-C(0)-O-R*, -
N(R3)-C(0)-N(R?)-R* hoic ~N(R?)-C(0)-SR*;
mdi R? doc lap 1a hydro, Ci. alkyl hodc aryl;



221789

mdi R* ddc lap 1a Cis alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclylalkyl, hodc heteroxyclyl, mdi trong s§ ching dugc thé bing 0-3
R3;

mdi R® doc lap 1a Cis alkyl, Cis alkoxy, -O-Cis alkylenCis alkoxy, -O-
heteroxyclyl,Ci.6 thioalkoxy, Cis haloalkyl, Cs7 xycloalkyl, Cs»; xycloalkylalkyl, aryl,
heteroaryl, aralkyl, heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, xyano, halo, oxo, -OH, -
OCF3, -OCHF2, -S02-C1.6 alkyl, -NO2, -N(R7)-C(0)-Ci- alkyl, -C(O)N(R7)2, -N(R7)S(O)1-2-
Ci-6 alkyl, -S(0)2N(R7)2, -N(R7)2 hodc -Ci-s alkylen-N(R7),, trong d6 alkyl, Cis alkoxy, -O-
CisalkylenCi.s alkoxy, -O-heteroxyclyl, Ci thioalkoxy, Ci.s haloalkyl, Cs7 xycloalkyl, C37
xycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, -SO»-
Cis alkyl, -NO, -N(R7)-C(0)-Cis alkyl, -C(O)N(R”);, -N(R”)S(0)12-Cis alkyl, -
S(0)2N(R)2, -N(R7),, hoic -Cr.6 alkylen-N(R7)2 nay tity y duge thé bang 0-3 R8; hodc hai gbc
RS lién k&, ciing vdi cdc nguyén tir ma ching gin két tao thanh xycloalkyl hogc heteroxyclyl;

mdi RS doc 1ap 1a hydro, flo, Ci alkyl, -OH, -NHa, -NH(CH3), -N(CH3),, hoic Cis
alkoxy;

mdi R7 ddc lap 14 hydro hodc Ci.6 alkyl;

mdi R® doc 1ap 1a halo, Ci alkyl, Ci.6 haloalkyl, -OH, -N(R7)2, Ci.s alkoxy, -O-Ci
alkyleneCi¢ alkoxy, CN, NOz, -N(R7)-C(0)-Cis alkyl, -C(O)N(R")2, -N(R")S(0O)12C1.6
alkyl, hodc -S(O)2N(R7)z;

mlao0, 1, hodc 2;

nlao, 1, hodc 2;

olal;va

pla 1; vatrong do:

"alkyl" 1a n6i dén mach hydrocacbon no ¢ thé 1a mach thang hoic mach nhénh, chira
s6 lwong nguyén tir cacbon dugc chi rd;

"aryl" 1a néi dén phenyl, naphtyl hodc anthraxenyl;

"heteroaryl" 13 n6i dén hé vong thom c6 5 dén 14 canh c6 1 dén 3 nguyén tir khac loai
trén vong néu 12 mot vong, 1 dén 6 nguyén tir khic loai trén vong néu 12 hai vong, hogc 1 dén
9 nguyén tir khac loai trén vong néu 1a ba vong, nguyén tir khéc loai trén vong nay doc lap
duoc chon tir O, N, va S;

"aralkyl" 1a n6i dén gdc C1-Ci2 alkyl trong d6 nguyén ti alkyl hydro dugc thay thé
bang nhém aryl;

"heteroaralkyl", 1a néi dén gbc Ci-Ci2 alkyl trong d6 nguyén tir alkyl hydro duoc thay

thé bang nhom heteroaryl;
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"xycloalkyl" 12 néi dén cdc nhém hydrocacbon khong thom c6 mdt vong, hai vong, ba
vong, hodc nhidu vong ¢6 3 dén 12 cacbon.

"xycloalkylalkyl" 12 néi dén nhoém Ci-Ciz alkyl trong d6 nguyén tir alkyl hydro dugc
thay thé bang nhém xycloalkyl;

"heteroxyclylalkyl", 1a n6i dén nhém Ci-Ci2 alkyl trong d6 nguyén tir alkyl hydro
duoc thay thé bang nhém di vong; va

"heteroxyclyl" 13 n6i dén cu tric vong khong thom c6 3 dén 14 canh, cAu tric vong
nay cé mat dén bdn nguyén tir khac loai doc 1ap duoc chon tir O, N va S;

v6i didu kién 1a (1) néu X Ia xyclopropyl khong dugc thé, thi ca R! va R? déu khong
phai 13 -NH, hogc -NH-C(O)-phenyl; (2) néu X la xyclopropyl khong dugc thé, va m va n
déu 1a 1, thi ca R! va R? déu khong phai 1a -NH-C(O)-benzyl.

Theo mdt phuong 4n, sang ché md ta hop chat c6 cong thic (I) hodc mudi duge dung

cua no:

RG 6 RB 6
/%X n W>
( A \Y — 7 Y\Z

2
), Cong thie (1),

trong do:

X 1a C3-C7 xycloalkylen tiy y dugc thé;

mdi W, Y va Z doc lap 1a =S-, -CH=, -O-, -N=, hodc —NH-, v6i diéu kién l1a ddi voi
mdi vong it nhat mot trong s6 W, Y va Z khong phai 1a ~-CH=;

mdi R! va R? ddc 1ap 14 -NHp, -N(R?)-C(0)-R*, -C(0)-N(R?)-R*, -N(R?)-C(0)-O-R, -
N(R3)-C(0)-N(R?)-R* hogc -N(R?)-C(0)-SR%;

mdi R? doc 1ap 1a hydro, C.¢ alkyl hogc aryl;

mdi R* doc 1ap 1a Cie alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclylalkyl, hodc heteroxyclyl, mdi trong s& d6 duoc thé bang 0 dén 3
lan RS;

mdi R3 ddc 1ap 1a Ci alkyl, Cis alkoxy, -O-Ci.s alkylenCi.¢ alkoxy, -O-heteroxyclyl,
C1.6 thioalkoxy, Ci haloalkyl, C37 xycloalkyl, Cs.7 xycloalkylalkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, xyano, halo, oxo, -OH, -OCF3, -OCHF2, -SO»-
Cis alkyl, -NOz, -N(R7)-C(0)-Cis alkyl, -C(O)N(R")2, -N(R”)S(O)12-Cis alkyl, -
S(0)N(R7)2, -N(R7)a,, -C1.6 alkylen-N(R")2, trong d6 alkyl, Ci.6 alkoxy, -O-Ci- alkylenCi.s
alkoxy, -O-heteroxyclyl, Ci. thioalkoxy, Ci.s haloalkyl, C3.7 xycloalkyl, Cs7 xycloalkylalkyl,
aryl, heteroaryl, aralkyl, heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, -SO2-Ci- alkyl, -NO,
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-N(R7)-C(0)-C1 alkyl, -C(O)N(R")2, -N(R7)S(0)1-2-C1-6 alkyl, -S(O)2N(R)2, -N(R)2, hoic -
Ci.6 alkylen-N(R7), tly v duoc thé bing 0 dén 3 1an R®; hodc hai gbc RS gin nhau, cing véi
cac nguyén tir ma chling gén vao tao ra xycloalkyl hodc heteroxyelyl;

mdi R® doc 1ap 1a hydro, flo, Ci6 alkyl, -OH, -NHa, -NH(CH3), -N(CH3)2, hodc Ci
alkoxy;

mdi R” doc 14p 1a hydro ho#ic Ci.6 alkyl;

mdi R® ddc 1ap 14 halo, Ci alkyl, Ci haloalkyl, -OH, -N(R7)z, hoic Ci. alkoxy, -O-
Ci6 alkylenCi.6 alkoxy, CN, NO2, -N(R7)-C(0)-Ci alkyl, -C(O)N(R")2, -N(R”)S(0)12C1-6
alkyl, hodc -S(O)2N(R7)z;

mlao0, 1, hodc 2;

nla0, 1, hodc 2;

olal,2hoac 3;va

p 1a 1, 2 hodc 3; v6i didu kién 1a (1) néu X 1a xyclopropyl khong duge thé, R! va R
déu khong phai 1a -NH, hoic -NH-C(O)-phenyl; (2) X khong phai & xyclobutyl dugc thé
hoidc xyclopentyl dugc thé; va (3) néu X 1a xyclopropyl khong dugc thé, va m van déu la 1,
thi R! va R2 déu khong phai 1a -NH-C(0)-benzyl.

Séng ché con mo ta ché phim chira hop chét co cong thuc (I) hodc mudi dugce dung
clia n6. Ché phdm nay c6 thé 1a duoe phdm.

Sang ché con mod ta hop chit d& si dung trong phuong phép didu tri hodc ngin ngira
bénh, tinh trang bénh ly hodc rdi loan nhu duge mo ta & day (vi du, didu tri) bao gdm viéc
ding chit dugc mo ta & day, mudi duoc dung ciia n6 hosc duoc phim chia hop chit duge mo
ta & day hoic mudi dugc dung ctia né.

Séang ché con mo ta hop chét dé sir dung trong phwong phép trc ché glutaminaza, vi
du, & ngudi bénh c6 nhu ciu. Sang ché con mo ta viéc lam giam ndng do san phdm cla
glutaminaza & ddi twong, vi du, ngudi bénh c6 nhu cAu. Phuong phap ndy bao gdm viéc diing
luong ¢6 tc dung cia hop chét dugc md ta & day hodc mudi dugc dung ctia né cho dbi tuong
¢6 nhu cu, nhd d6 Gc ché ndng do cua glutaminaza & dbi tugng.

Sang ché con mé ta hop chit dé sir dung trong phuong phép diéu tri déi tugng méc
hoic d& méc bénh hoic ri loan lién quan dén hoat dong khac thudng cla glutaminaza hoic
su ting hoat tinh cua glutaminaza & ddi tugng c6 nhu ciu. Phuong phdp nay bao gém budc
dung luong c6 tac dung ciia hop chit duge mb ta & day cho déi twong c6 nhu ciu, nhe d6 diéu
tri, ngdn nglra hodc lam thuyén giam bénh hodc ri loan nay & dbi tuong. Hop chat nay ¢ thé
dugc dua vao dugc phim. Phuong phép nay cé thé bao gbdm viéc nhan biét hodc lua chon dbi

twong ma s& c6 1gi tir vi€e tc ché glutaminaza hodc 1am giam nong d0 cua glutaminaza. Vi
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du, ddi tuong c6 thé duoc nhan biét trén co s mirc hoat tinh glutaminaza & miu té bao hodc
md cua ddi tuong dé didu tri bénh ung thu lién quan dén hoat tinh hozc hoat dong bét thuong
ctia glutaminaza. D4i tuong duoce chon c6 thé 1a ngudi bénh méc hoic d& mic rbi loan hodic
bénh dugc x4c dinh & day, vi du, rbi loan dic trung boi sy sinh truéng hoic ting sinh khong
mong mudn cua té bao, vi du, bénh ung thu hoic céc ri loan khdi u khéc.

Séng ché con mé ta hop chit dé sir dung trong phwong phép didu tri bénh ung thu &
dbi twong, phuwong phép nay bao gdm: tiry y, thu mau ddi twong; thuc hién sy ddnh gid hoic
viée danh gia mau ddi tuong, trong d6 mau doi twong nay duoc dic trung béi i) mirc bidu hién
E-cadherin thip so v4i chudn tham chiéu, ii) mac biéu hién vimentin cao so v&i chudn tham
chidu, hodc iii) mirc biéu hién pyruvat carboxylaza thip hoic giam; va cho ddi tuong cin
dung luong c6 tac dung chita bénh ctia hop chét duge mo ta & day. MAu ddi tuong nay c6 thé
duogc dic trung boi i) muc biéu hién E-cadherin thp so v6i chuin tham chiéu va ii) muc bidu
hién vimentin cao so v&i chudn tham chidu. MAu déi tuong niy c6 thé duoc dic trung hoic
con duoe dic trung boi cae mirc bidu hién pyruvat carboxylaza thdp hodc giam so véi chun
tham chiéu.

Sang ché con mb ta hop chit dé sir dung trong phuong phép didu tri bénh ung thu &
ddi tuong dic trung boi i) muc bidu hién E-cadherin thdp so v&i chun tham chiéu, ii) murc
bidu hién vimentin cao so v6i chudn tham chiéu, hoc iii) mtc biéu hién pyruvat carboxylaza
thip hoic giam; bao gdm viéc ding cho d6i twong ¢6 nhu cau luong c6 tac dung chita bénh
ciia hop chét dugc md ta & day. Péi twong c6 thé dwoc dic trung boi i) mirc bidu hién E-
cadherin thép so v&i chudn tham chiéu va ii) mirc biéu hién vimentin cao so v&i chun tham
chiéu. D6i tuong c6 thé duge dic trung hoic con duge dic trung boi cdc miic biéu hién
pyruvat carboxylaza thap hodc giam so v6i chuén tham chiéu.

MO ta chi tiét sang ché

Céc chi tiét cAu trac va sy sép xép céac thanh phin néu trong phan mb ta sau hoic minh
hoa trén céc hinh v& khong c6 nghia 13 1am gidi han sang ché. Cac phuong 4n c6 thé dugc
thuc hién hoic tién hanh theo nhidu cach khac nhau. Ngoai ra, cach néi va thuat ngit dugc si
dung & day la nhdm muc dich mé ta va khong nén duoc xem la 1am giéi han sdng ché. Viéc sir
dung “bao gdm,” “chira,” hodc “c6,” va céc bién thé cua ching trong ban mo ta nay, dugc
hidu 12 bao gbdm céc chi tiét dugc liét ké sau d6 va céc dang twong duong cia ching ciing nhu
cdc chi tiét khéc.

Céc hop chit
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Sang ché d& cap dén cac hop chét va cac ché pham tc ché glutaminaza. Cac hop chit
ma tc ché glutaminaza, co thé duoc sir dung dé didu tri cac rdi loan nhu céc rdi loan khéi u
(vi du, bénh ung thu).

Sang ché md ta hop chét cé cong thic (I) hodc mubi duge dung clia né, hoic duge
phAm chira hop chét c6 cong thic (I) hodc mudi duge dung ctia no:

R6 6 RS 6

e

o Y/ Y\ 2
2w )p Cong thtre (I),

trong dé

X 1a C3-C7 xycloalkylen tiry ¥ dugc thé;

mdi W, Y va Z doc lap 1a —S-, -CH=, -O-, -N=, hoic —NH-, v¢i diéu kién 1a ddi véi
mdi vong it nhat mot trong s W, Y va Z khong phai 14 -CH=;

mdi R! va R? doc 1ap 1a -NHa, ~N(R?)-C(0)-R%, -C(0)-N(R3)-R*, -N(R?)-C(0)-O-R*, -
N(R?)-C(0)-N(R?)-R* hodc —N(R3)-C(O)-SR*;

mdi R3 doc 1ap 1a hydro, Ci- alkyl hodc aryl;

mdi R* doc 1ap 1a Cis alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclylalkyl, hodc heteroxyclyl, mdi trong sb d6 dwoc thé bang 0 dén 3
14n R5;

mdi R® ddc 1ap 1a Ci alkyl, Ci-6 alkoxy, -O-Ci.s alkylenCy.¢ alkoxy, -O-heteroxyclyl,
Ci1.6 thioalkoxy, Ci.s haloalkyl, Cs.7 xycloalkyl, Cs7 xycloalkylalkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, xyano, halo, oxo, -OH, -OCF3, -OCHF2, -SO»-
Cis alkyl, -NOi, -N(R")-C(0)-Cis alkyl, -C(O)N(R")2, -N(R")S(0)i2-Cis alkyl, -
S(0%N(R")2, -N(R7),, -Cis alkylen-N(R"),, trong d6 said alkyl, Cis alkoxy, -O-Cis
alkylenC;.¢ alkoxy, -O-heteroxyclyl, Cis thioalkoxy, Cis haloalkyl, Cs7 xycloalkyl, Css
xycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, -SO»-
Cis alkyl, -NOz, -N(R")-C(O)-Cis alkyl, -C(O)N(R7)2, -N(R")S(0)1»-Cis alkyl, -
S(0)2N(R7)2, -N(R7)2, hoc -Ci.6 alkylen-N(R7), tity ¥ duoc thé bing 0 dén 3 1an R®; hodc hai
gbc RS lién k&, cling véi cac nguyén tit ma chiing gin vio tao ra xycloalkyl hozc heteroxyclyl;

mdi RS doc 1ap 1a hydro, flo, Cis alkyl, -OH, -NHa, -NH(CH3s), -N(CH3)2, hodc Cis
alkoxy;

mdi R doc 1ap 1a hydro hodc Ci.6 alkyl;
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mdi R® doc 1ap 1a halo, Ci alkyl, Ci.6 haloalkyl, -OH, -N(R7),, hodc Ci- alkoxy, -O-
Ci-6 alkylenCy.6 alkoxy, CN, NO,, -N(R7)-C(0)-Cis alkyl, -C(O)N(R")2, -N(R")S(0)i2C1-6
alkyl, hodc -S(0)2N(R);

m 14 0, 1, hodc 2;

nlao, 1, hodc 2;

olal,2hodc3;va

p 14 1, 2 hodc 3; voi diéu kién 1a (1) néu X 1a xyclopropyl khong duoc thé, R! va R
déu khong phai 12 -NH» hodc -NH-C(O)-phenyl; (2) X khong phai 1a xyclobutyl dwoc thé
hodc xyclopentyl duge thé; va (3) néu X 1a xyclopropyl khong duge thé, va m van déu 1a 1,
thi R! va R2 déu khong phai 1a -NH-C(0)-benzyl.

Sang ché con mo ta hop chit c6 cong thic (I) hodc mudi dugc dung ciia né, hodc duoc
phdm chita hop chét ¢6 cong thire (I) hoic mudi dugc dung ciia nd:

R 6 RG 6

AR,

» Cong thirc (1),

trong dé

X 1a C3-C7 xycloalkylen tity y dugc thé;

mdi W, Y va Z doc lap 1a —S-, -CH=, -O-, -N=, hoic —-NH-, véi didu kién 1a ddi vai
mdi vong it nhat mot trong s6 W, Y va Z khong phai 1a -CH=;

mdi R! va R2 ddc 1ap 1a -NHz, -N(R?)-C(0)-R*, -C(0)-N(R?)-R*, -N(R?)-C(0)-O-R*, -
N(R?)-C(0)-N(R?)-R* hodc -N(R?)-C(O)-SR*;

mdi R? doc 1ap 1a hydro, Ci.¢ alkyl hogc aryl;

mdi R* doc lap 1a Cis alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclylalkyl, hogc heteroxyclyl, mdi trong s6 d6 dugc thé béng 0 dén 3
1an R5;

mdi RS doc lap 13 Cis alkyl, Ci6 alkoxy, Cis thioalkoxy, Ci haloalkyl, Css7
xycloalkyl, Cs.7 xycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, heteroxyclylalkyl,
heteroxyclyl, xyano, halo, oxo, -OH, -OCF3, -OCHF3, -SO2-C1.6 alkyl, -NOa, -N(R7)-C(0)-Ci-
6 alkyl, -N(R7)2, hodc hai gbc R moieties, cling v6i céc nguyén tir ma ching gén vio tao ra
heteroxyclyl;

mdi R doc 1ap 1a hydro, flo, Cis alkyl, -OH, -NHa, -NH(CHz), -N(CHs)2, hodc Ci.
alkoxy;

mdi R7 doc 1ap 14 hydro hogc Ci.s alkyl;
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m la 0, 1, hodc 2;

nlao, 1, hodc 2;

ola 1,2 hoic 3; va

p la 1, 2 hodc 3; voéi didu kién 1a (1) néu X 1a xyclopropyl khong dugc thé, R! va R?
déu khong phai 1a ~NH, hodc -NH-C(O)-phenyl; (2) X khong phai la xyclobutyl duoc thé
hoic xyclopentyl duoc thé; va (3) néu X 1a xyclopropyl khéng duoc thé, va m va n déu 1a 1,
thi R! va R? déu khong phai 1a -NH-C(0)-benzyl.

Sang ché con mé ta hop chét ¢ cong thire (I) hozic mudi duge dung ctia né, hogic duoc

phdm chira hop chét ¢ cong thirc (I) hodc mubi dugc dung coa né:

RS R6 RS RO
™~y R W
(R‘?O/\QZ YQZR )

, Cong thic (),

trong dé

X 1a C3-C7 xycloalkylen;

mdi W, Y va Z doc 1ap 1a =S-, -CH=, -O-, -N=, hoic -NH-, véi diéu kién I3 it nhat
mdt trong s6 W, Y va Z khong phai 1a -CH=;

mdi R! va R2 doc 1ap 1a -NHa, -N(R3)-C(0)-R*, -C(0)-N(R*)-R?, -N(R?)-C(0)-O-R%, -
N(R?)-C(0)-N(R?)-R* hodc —~N(R?)-C(0O)-SR*;

mdi R? doc 1ap 1a hydro, Ci.s alkyl hodc aryl;

mdi R* doc 1ap 1a Cis alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclylalkyl, hogc heteroxyclyl, mdi trong s6 d6 duogc thé bing 0 dén 3
lan RS;

mdi RS ddc lap 1a Ci alkyl, Ci6 alkoxy, -O-Cy.s alkylenCi.¢ alkoxy, Ci.s thioalkoxy,
Ci-6 haloalkyl, Cs.7 xycloalkyl, Cs.7 xycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl,
heteroxyclylalkyl, heteroxyclyl, xyano, halo, oxo, -OH, -OCF3, -OCHF2, -SO2-Ci. alkyl, -
NOa, -N(R7)-C(0)-C1.6 alkyl, -C(O)N(R7)2, -N(R7)S(0)12-C1.6 alkyl, -S(O)2N(R)2, -N(R")a,, -
Ci6 alkylen-N(R7),, trong dé said alkyl, Cis alkoxy, -O-Cis alkylenCis alkoxy, Cis
thioalkoxy, Cis haloalkyl, Cs.7 xycloalkyl, Cs7 xycloalkylalkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, -SO2-Ci alkyl, -NOz, -N(R7)-C(0)-C1.6 alkyl,
-C(O)N(R7), -N(R7)S(0)12-C1-6 alkyl, -S(0)2N(R7)2, -N(R7)2, hodc -Cis alkylen-N(R7), tity ¥
duoc thé bing 0 dén 3 14n R3; hodc hai gbc RS lién k&, ciing v6i cdc nguyén tir ma ching gén

vao tao ra xycloalkyl hodc heteroxyclyl;
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mdi Ré doc lap 1a hydro, flo, Cis alkyl, -OH, -NHz, -NH(CH3), -N(CH3)2, hodc Ci.s
alkoxy;

mdi R7 ddc 14p 1& hydro ho#ic Ci6 alkyl;

mdi R doc 14p 1a halo, Ci alkyl, Ci-6 haloalkyl, -OH, -N(R7)2, hodc Ci.s alkoxy, -O-
Ci. alkylenCi. alkoxy, CN, NO2, -N(R7)-C(0)-Cis alkyl, -C(O)N(R”)2, -N(R7)S(0)12C1-6
alkyl, hodc -S(0)2N(R7)z;

m la 0, 1, hodc 2;

nlao, 1, hodc 2;

olal,2hoidc3;va

p 1a 1, 2 hodc 3; voi diéu kién 1a (1) néu X 14 xyclopropyl khong duoc thé, R! va R?
déu khong phai 1a NH-phenyl; va (2) X khong phai 14 xyclobutyl dugc thé hoic xyclopentyl
duoc thé.

Séang ché con mé ta hop chit co cong thirc (I) hoic mudi duge dung ciia n6, hodc duge
phém chtra hop chét ¢o cdng thirc (I) hodc mudi duge dung cia né:

RS RE  RE R6

o y—"

2
), Cong thirc (D),

trong do

X 1a C3-C7 xycloalkylen;

mdi W, Y va Z doc lap 1a —S-, -CH=, -O-, -N=, hodic -NH-, véi didu kién 1a it nhat
mot trong s6 W, Y va Z khong phai 1a -CH=;

mdi R! va R2 doc 1ap 1a -NH,, -N(R*)-C(0)-R*, -C(0)-N(R?)-R*, -N(R?)-C(0)-O-R*, -
N(R?)-C(0)-N(R?)-R* hozc —N(R?)-C(0)-SR*;

mdi R? doc iap 1a hydro, Cy.6 alkyl ho#c aryl;

mdi R* ddc 1ap 1a Cis alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclylalkyl, hogc heteroxyclyl, mdi trong s& d6 dugc thé bing 0 dén 3
14n R;

mdi R® doc 1ap 1a Cis alkyl, Cis alkoxy, Cis thioalkoxy, Cis haloalkyl, Cs4
xycloalkyl, Cs.7 xycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, heteroxyclylalkyl,
heteroxyclyl, xyano, halo, oxo, -OH, -OCF3, -OCHF2, -SO2-Ci1.6 alkyl, -NOo, -N(R")-C(0)-C:-
6 alkyl, -N(R7)2, hoic hai gbc R® moieties, ciing v4i cac nguyén tir ma chung gin vao tao ra

heteroxyclyl,
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mdi R® doc 1ap 1a hydro, flo, Ci alkyl, -OH, -NHa, -NH(CH3), -N(CH3)2, hodc Cis
alkoxy;

mdi R7 doc 1ap 13 hydro hodc Cis alkyl;

m 13 0, 1, hoédc 2;

nlao, 1, hodc 2;

olal, 2 hodc 3;va

p 1a 1, 2 hodc 3; véi diéu kién 1a (1) néu X 1a xyclopropyl khong dugc thé, R! va R2
déu khong phai 13 NH-phenyl; va (2) X khong phai 1a xyclobutyl dwoc thé hodc xyclopentyl
duoc thé.

Theo m6t s§ phuong 4n, X 13 xyclopropyl khéng dugc thé. Theo mét s phuong 4n, X
1a xyclobutyl khéng duoc thé. Theo mét s phuong 4n, X 14 xyclopentyl khéng dugc thé.
Theo mdt s6 phuong an, X 13 xyclohexyl. Theo mdt sd phuong 4n, X 13 xycloheptyl. X c6 thé
duoc thé bing 1 dén 3 phan tir thé. X c6 thé duoc thé bang 1 phan tir thé. X ¢6 thé dugc thé
béng 2 phén tir thé.

Theo mot sb phuong an, mdi Y 13 —N=. Theo m6t s6 phuong 4n, mdi Z 1a —~N=. Theo
mdt sd phuong an, m3i W 14 —S-. Theo m6t sb khia canh ciia cac phuong 4n nay, mai W 1a —
S-, mdi Y 1a -N= va mdi Z 1a -N=.

Theo mdt s6 phuong 4n, o 13 1. Theo mét s& phuong an, p 1a 1. Theo mdt s& phwong
an,olalvaplal.

Theo mdt s6 phuong 4n, m 13 0. Theo mdt s phuong 4n, n 14 0. Theo mot s& phuong
én, m 12 0 va n 12 0. Theo mdt sb phuong 4n, R! va R? 14 gibng nhau. Theo mdt sb phwong an,
R! va R? 1a khéac nhau.

Theo mot sé phuong 4n, m 13 1. Theo mdt s phuong 4n, n 1a 1. Theo mét s6 phuong
4n, n 1a 1 va m 1a 1. Theo mot sb khia canh cta céc phuong 4n nay, mdi RS 1a hydro. Theo
mot s phuong an, R! va R? 12 giéng nhau. Theo mot s§ phuong an, R! va R? 1a khac nhau.

Theo mot s6 phuong 4n, mdi R! va R? 1a -N(R?)-C(0)-R* trong d6 mdi R? 1a hydro va
mdi R* 1a aralkyl hodc heteroaralkyl, m&i trong s6 d6 dugc thé bang 0 dén 3 1an RS. Theo mot
sé khia canh ciia cdc phuong 4n nay, R! va R? 1a gidng nhau.

Theo mot s6 phuong an, mdi R! va R2 1a -N(R?)-C(0)-R* trong d6 mdi R? 1a hydro.
Theo mot s khia canh ctia cac phuong 4n ndy, mdi R* 1a aralkyl dugc thé biang 0 dén 3 lan
RS. Theo mdt s6 khia canh ctia cac phuong 4n nay, R va R? 13 giéng nhau.

Theo mot sb khia canh cua cac phuong 4n ndy, mdi R* 14 aralkyl (vi dy, benzyl) duoc
thé bang 0 1an R°. Theo mdt s6 khia canh ctia cic phuong 4n nay, mdi R* 1a aralkyl (vi dy,

benzyl) duoc thé bing mot 1an xuét hién R5. Theo mot s6 khia canh khéc cla cdc phuong 4n
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nay, mdi R% 14 -N(CHa)z. Theo cac khia canh khac nita ctia cc phuong 4n nay, mdi R5 14 C1.6
alkoxy (vi du, metoxy hodc isopropoxy). Theo céc khia canh khac nita ciia cdc phuong an
nay, mdi R’ 1a —O-heteroxyclyl (vi du, -O-oxetan). Theo cic khia canh khac nita ciia céc
phuong 4n nay, mdi R’ 1 halo (vi du, flo hoic clo). Theo cic khia canh khac nita cta céc
phuong 4n nay, mdi R’ 14 -NH,. Theo céc khia canh khéc nita ctia cic phuong 4n nay, mdi RS
14 —SO,-CHs. Theo céc khia canh khac nita clia cdc phuong 4n nay, mdi R® 13 -NHC(O)CHs.
Theo céac khia canh khac nita clia cac phuong 4n nay, mdi R’ 1a -NOa. Theo céc khia canh
khéc nita cta cdc phuong 4n nay, mdi R 1a xyano. Theo céc khia canh khéac nita cia céc
phuong 4n ndy, mdi R® 1a Ci. haloalkoxy (vi du, triflometoxy). Theo c4c khia canh khéc nira
ctia cac phuong an ndy, mdi RS 14 Cy.6 haloalkyl (vi du, triflometyl). Theo c4c khia canh khac
nita cua céc phuong an nay, mdi R® 14 Ci6 alkyl (vi du, metyl). Theo mdt sb khia canh ctia céc
phuong 4n nay, mdi R* 1a aralkyl (vi dy, benzyl) dugc thé bang hai lan R°. Theo mot s6 khia
canh khéc cua cac phuong an nay, hai R> 1a halo (vi dy, flo) va hai R> con lai 14 Ci.6 alkoxy
(vi du, metoxy). Theo céc khia canh khéc nita ciia cac phuong 4n ndy, mdi R5 14 halo (vi du,
flo). Theo céac khia canh khic nita cia cdc phuong 4n ndy, mdi R® 1a Ci alkoxy (vi du,
metoxy). Theo cac khia canh khéc nita ctia cdc phuong 4n nay, hai gbe RS lién k& cung véi

cac nguyén tu ma chiing gan vao tao ra vong heteroxyclyl 1a goc cua cau tric sau:

w@@_

Theo mot s6 khia canh cua céc phuong an ndy, mdi R* 13 heteroaralkyl (vi du, 2-
pyridinylmetyl, 2-pyridinyletyl, 3-pyridinylmetyl, 4-pyridinylmetyl, 2-pyrazinylmetyl, 2-
thiophenylmetyl, 2-indolylmetyl, 4-indolylmetyl, 2-pyrimidinylmetyl hodc 2-thiazolylmetyl)
dugc thé bang 0 dén 3 1an R, Theo mdt s6 khia canh ctia cdc phuong 4n ndy, mdi R? 1a
heteroaralkyl (vi dy, 2-pyridinylmetyl, 2-pyridinyletyl, 3-pyridinylmetyl, 4-pyridinylmetyl, 2-
pyrazinylmetyl, 2-thiophenylmetyl, 2-indolylmetyl, 3-indolylmetyl, 4-indolylmetyl, 2-
pyrimidinylmetyl hodc 2-thiazolylmetyl) dugc thé bing 0 1an R3. Theo céc khia canh khac ctia
cic phuong 4n ndy, mdi R* 1a heteroaralkyl (vi dy, 5-isoxazolyl, 2-pyridinylmetyl hodc 3-
indolylmetyl) dugc thé bing mot 1dn xuét hién R5. Theo mét sb khia canh khéc cua cac
phuong 4n ndy, mdi R® [a Cis alkyl (vi du, metyl). Theo cac khia canh khéc nita cia céc
phuong 4n nay, mdi R’ 1a Ci.s alkoxy (vi du, metoxy). Theo cac khia canh khac nita cia cac
phuong 4n nay, mdi R® 14 xyano. Theo céc khia canh khéc nita clia cac phuong 4n ndy, mdi R®
12 —=N(CH3s)2. Theo céc khia canh khac nita cta cdc phuong 4n nay, mdi R5 1a —NHC(O)CHs.

Theo céc khia canh khéc nita clia cdc phwong 4n nay, moi R® 12 halo (vi du, bromo).
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Theo mdt s6 khia canh cia cac phuong an ndy, mdi R* 1 Ci. alkyl (vi du, metyl, etyl,
n-propyl hoic isopropyl) dugc thé bing 0 dén 3 1an RS. Theo mdt sb khia canh cua cac
phuong an nay, mdi R* 1a Ci.6 alkyl (vi du, metyl, etyl, n-propyl hozc isopropyl) duoc thé
bing 0 14n RS, Theo c4c khia canh khéc cta céc phuong 4n ndy, mdi R* 1a Ci.s alkyl (vi du,
metyl, etyl hoic tert-butyl) dugc thé bang mot lan xuat hién R®, Theo mot s& khia canh khéc
clia céc phuong 4n ndy, mdi R’ [a Ci thioalkoxy (vi du, thiometoxy). Theo céc khia canh
khéc nita ctia cac phuong 4n ndy, mdi R5 1a Ci.¢ haloalkyl (vi du, triflometyl). Theo céc khia
canh khac nita ciia cac phuong 4n nay, mdi R 14 —OH.

Theo mdt s6 khia canh ca cac phuong 4n ndy, mdi R* 13 aryl (vi du, phenyl) duoc thé
bing 0 dén 3 1an R5. Theo mot sd khia canh clia cdc phuong 4n nay, mdi R* 1a aryl (vi du,
phenyl) duoc thé bang 0 1dn R>.

Theo mot s6 khia canh ctia cac phuong 4n nay, mdi R* 14 aryl (vi du, phenyl) duoc thé
bang mot 1an xuét hién RS, trong d6 RS 13 heteroxyclyl (vi du, azetidinyl), va R® dugc thé bing
hai 1an halo (vi dy, flo).

Theo mdt s& khia canh cua cdc phuwong 4n nay, mdi R* 1a heteroxyclyl (vi du, 3-
tetrahydrofuranyl) dugc thé bing 0 dén 3 14n R5. Theo mét sé khia canh ciia cic phuong 4n
nay, mdi R* 13 heteroxyclyl (vi dy, 3-tetrahydrofuranyl) dugc thé bang 0 1an R®,

Theo mdt sb khia canh cta cac phuong 4n niy, mdi R* 1 heteroxyclylalkyl (vi du, 2-
tetrahydrofuranylmetyl) dugc thé bing 0 dén 3 1an R5. Theo mdt sb khia canh cta cac phuong
an nay, mdi R* 1a heteroxyclylalkyl (vi dy, 2-tetrahydrofuranylmetyl) dugc thé bang 0 1an RS.
Theo mot s6 khia canh ciia cac phuwong 4n nay, m3i R* 13 heteroxyelylalkyl dugc thé bang 0
14n RS va duoc biu didn bang ciu triic sau:

O

L

Theo mot sb khia canh cta cic phwong 4n ndy, mdi R* 1a xycloalkyl (vi du,
xyclopentyl) duoc thé bing 0 dén 3 1an RS. Theo mot s§ khia canh cta cac phuong an nay,
mdi R* 1a xycloalkyl (vi du, xyclopentyl) duoc thé bing 0 1an R,

Theo mdt s& khia canh cua cic phuong 4n ndy, mdi R* 1a xycloalkylalkyl (vi du,
xyclopropylmetyl) dugc thé bing 0 dén 3 1dn R®. Theo mdt sé khia canh cua cdc phuong én
nay, mdi R* 1a xycloalkylalkyl (vi du, xyclopropylmetyl) dugc thé bang 0 14n R,

Theo mdt sb khia canh cua cdc phuong 4n nay, mdi R* 1a Ci.6 alkenyl (vi du, ethenyl)

duoc thé bang 0 dén 3 14n R5. Theo mot s6 khia canh cta céc phuong 4n ndy, mdi R* 1a Ci
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alkenyl (vi du, ethenyl) dugc thé bing mét 1an xuit hién R. Theo mot sb khia canh khéc cta
cac phuong 4n nay, mdi R® 13 heteroaryl (vi du, 2-pyridinyl).

Theo mdt sb khia canh ciia cac phuong 4n nay, mot R* 1a Cis alkyl (vi du, metyl)
duoc thé bing 0 1an RS va R* con lai 13 heteroaralkyl (vi du, 3-indolylmetyl) duoc thé bing
mdt 1an xudt hién R, trong d6 RS 14 Cy6 alkyl (vi du, metyl).

Theo mot s khia canh ciia cdc phuong 4n ndy, mét R* 1a Ci alkyl (vi du, metyl)
duoc thé bang 0 14n R® va R* con lai 13 heteroaralkyl (vi du, 2-pyridyl) duoc thé bing mot 14n
xuét hién R, trong d6 RS 13 heteroxyclyl (vi du, azetidinyl), va R® dugc thé bang hai 1dn halo
(vi du, flo).

Theo mdt s khia canh ciia cdc phuong 4n ndy, mdt R* 1a Ci alkyl (vi du, metyl)
duoc thé bang 0 1dn RS va R* con lai 13 heteroaralkyl (vi du, 3-indolylmetyl) duoc thé bing
mot 1an xuét hién R®, trong d6 R’ 1a Cy.6 alkyl (vi du, metyl).

Theo mdt sd khia canh cta céc phuong 4n ndy, mot R* 1 Cy.6 alkyl (vi dy, metyl) va
R* con lai 12 heteroaralkyl (vi du, 2-pyridinylmetyl), mdi trong s d6 dugc thé bang 0 1an RS.

Theo mot sb khia canh cia cic phwong 4n ndy, mot R* 13 heteroaralkyl (vi du, 2-
pyridinylmetyl) dugc thé bing 0 1dn R% va R* con lai 1a aralkyl (vi dy, benzyl) dugc thé bang
mdt 14n xuét hién R, trong d6 R5 14 C1.¢ alkoxy (vi du, metoxy).

Theo mdt s6 khia canh ctia cac phwong 4n nay, R* 1a Ci.6 alkyl (vi du, metyl) dugc thé
bang 0 1an RS va R* con lai 13 aralkyl (vi du, benzyl) duoc thé bing mot 1an xuét hién RS,
trong d6 R> 1a Ci alkoxy (vi du, metoxy).

Theo mot s& phuong 4n, R2 12 -NH> va R! 1a -N(R?)-C(0)-R%, trong d6 R? 1a hydro va
R* 13 heteroaralkyl (vi du, 2-pyridinylmetyl) dugc thé bang 0 1an R°.

Theo mdt s6 phuong 4n, mdi RE 14 gio.

Theo mot sd phuong 4n, hop chét ¢6 cong thic (I) duge biéu dién bing hop chét c6

cong thue (I1):
m n S
W/@M X%>
~ R

trong d6 R!, R?, R3, R4, R, R0, p, m, n va X 1a nhu dugc dinh nghia trong Cong thirc

@.
Theo mdt s& phuong 4n, hop chit c6 cong thic (I) hodc (IT) duge biéu dién bing hop

chét ¢6 cong thic (Ila):
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. ‘?/@TAX/\@Z

VI, 1)
trong d6 R!, R?, R3, R* R3, o, p va X 1a nhu dugc dinh nghia trong Cong thuc (I).
Theo mdt s& phuong 4n, hop chit c6 cong thirc (I), (IT) hoic (Ila) duge biéu dién bing

hop chét ¢ cong thirc (IID):

S
] \©/\X /\@i i
R4 N—N N\N >,R4
° 0 (1ID),
trong d6 R*, R3 va X 1a nhu duoc dinh nghia trong Cong thirc (I).
Theo m6t s6 phuong an, hop chét ¢ cong thire (I) dugc biéu dién bing hop chit ¢6
cdng thac (IV):

H—<T
N a N vy,

trong d6 R!, R?, R3, R* va R 1a nhu dugc dinh nghia trong Cong thie (I) va q 12 0, 1,
2, 3 hoac 4.

Theo mdt s phuong an, hop chat c6 cong thire (I) hodc (IV) duoc biéu dién bang hop
chat c6 cong thirc (IVa):

Re N s N !
N g N (IVa),

trong d6 R4, R® va q 1a nhu duoc dinh nghia trong Cong thic (IV).
Theo mdt s& phuong 4n, hop chét ¢6 cong thire (I) hodc (IV) duge biéu dién bing hop

chét c6 cong thie (IVDb):

R M LM “
TIO-<T T
N a N (IVb),

trong d6 R, R’ va q 1a nhu dugce dinh nghia trong Cong thuce (IV).
Theo mdt s6 phuong 4n, hop chét c6 cong thire (I) hode (IV) duge biéu dién bing hop

chét ¢6 cong thie (IVc):

-15-



22789

N ~
[ o~ 1
N 9 NT (IVe),

trong d6 R*, R3 va q 1a nhu dugc dinh nghia trong Cong thuc (IV).
Theo mdt sé phuong 4n, hop chét c¢6 cong thirc (I) duge bidu dién bing hop chat co

cong thue (V):

A

V),

trong d6 R* 1a Ci alkyl, aralkyl hodc heteroaralkyl dugc thé bing 0, 1 hodc 2 l4n RS,
trong d6 R> dugc chon tir metyl, metoxy, -NHa, -N(CH3)z, -SO2-CHs, -NHC(O)CH3, NO»,
CN, brom hoic flo. Theo mot s& phuwong an ¢6 cdng thire (V), mdi R* 14 giéng nhau. Theo
mdt sb phuong 4n ¢ cong thirc (V), mdi R* 1a khac nhau.

Theo mot sé phuong 4n, hop chét c6 cong thirc (I) dugc biéu dién bang hop chét c6

cdng thuc (Va):
o
S Y
HN NH
S )//,,,"" O)\S
(Va),

trong d6 R* 1a Ci alkyl, aralkyl hodc heteroaralkyl dugc thé bang 0, 1 hogc 2 lan R®,
trong d6 R3 dugc chon tir metyl, metoxy, -NHz, -N(CH3)2, -SO.-CH3, -NHC(O)CHs, NOz,
CN, bromo hoic flo. Theo mdt sé phuong 4n ¢6 cong thirc (Va), mdi R 1a gidng nhau. Theo
mdt s6 phuong 4n c6 cong thirc (Va), mdi R* 4 khéc nhau.

Theo mdt s phuong an, hop chét c6 cong thire (I) dugc bidu dién bing hop chat c6
cong thie (Vb):

R4/<‘/<Njk‘)\d//h]>\“>\w
(Vb),
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trong d6 R* 1a Ci.6 alkyl, aralkyl hodc heteroaralkyl duoc thé bang 0, 1 hodc 2 1an RS,
trong d6 R> dugce chon tir metyl, metoxy, -NHa, -N(CH3)z, -SO»-CHs, -NHC(O)CH3, NO»,
CN, bromo hoic flo. Theo mdt s6 phuong 4n c6 cong thiic (Vb), m3i R* 1a gibng nhau. Theo
mot sd phuong 4n c6 cong thiic (Vb), mdi R* 13 khéc nhau.

Theo mot s& phuong 4n, hop chit c6 cong thirc (I) duoc biéu difn bing hop chét c6
cong thuc (VI):

Rim/és/\\Ow‘“zskm)\\w
(VD,

trong d6 R* 13 aralkyl dugc thé bang 1 1in RS, trong d6 R® 1a metoxy. Theo mét sb
khia canh ctia cdc phwong 4n nay, mdi R* 1a giéng nhau.
Theo mdt s6 phuong &n, hop chit c6 cong thire (I) duge biéu difn bing hop chét ¢6

cong thac (VIa):

AL L

trong d6 R* 13 aralkyl dugc thé bang 1 1an R%, trong d6 R° 13 metoxy. Theo mét sb
khia canh cua céc phuong 4n ndy, mdi R* 1a giéng nhau.
Theo mét s& phuong an, hop chit c6 cong thitc (I) duoc biéu dién bang hop chét c6

cong thuc (VIb):

AL A

trong d6 R* 13 aralkyl dugc thé bang 1 1dn R5, trong d6 R® 13 metoxy. Theo mot sb
khia canh cua céc phuong 4n nay, mdi R* 1a gidng nhau.

Theo mdt s& phuong &n nhat dinh, cac hop chét vi du c6 cong thirc I bao gdm céc hop
chit duoc mo ta trong bang 1 va trong cac vi du. Hop chit duoc mo ta & day o thé duogc thir
nghiém vé& kha ning tc ché glutaminaza, vi du, bing thir nghiém dugc mo ta trong céc vi du.
Dé don gian, hoat tinh trc ché ctia cac hop chét nay duoc biéu thi dudi dang ICso dugc kiém
tra bang thir nghiém & Vi du A hodc Vi du B trong bang 1. Cac hop chét vi du duoc thé hién
trong bang 1 dudi day. Nhu duoc thé hién, “A” chi chat e ché ctia glutaminaza v6i ICso< 100
nM. “B” chi chét trc ché cua glutaminaza véi ICso gitta 100 nM va 500 nM. “C” chi chét tic

ché cua glutaminaza v6i ICso gifta 500 nM va 1000 nM. “D” chi chét tic ché cua glutaminaza
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v6i ICso gifta 1 pM va 2 pM. “E” chi chét trc ché ctia glutaminaza véi ICso gifta 2 pM va 10
uM. “N/A” chi céc hop chét trong d6 ICso khong dung duoc.
Béng 1

Hop chit s6 | Cu tric ICso

N :

20 NN
i L A, LN
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Hop chét s6 | Ciu tric ICso
// N B
3 0 \
6 y\N N,N S
|
i L A, I Oy
+
4
- 5L
/</N~(\1 l\}l"\{>\ S
HN sJ\v“A\/ks N
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Céc hop chit dugc mo ta & ddy c6 thé duoc tao ra nho sir dung céc loai k¥ thuét tdng
hop khéc nhau nhu duge mo ta trong cic vi du trong ban md ta nay. Ngudi ¢ hiéu biét trung
binh ¢6 thé hiéu rang, cac phuong phép tbng hop cac hop chit c6 cong thirc & day s& 1a hién
nhién véi ngudi ¢6 hidu biét trung binh trong linh vic nay. Ngoai ra, cac bude tdng hop khéc
nhau ¢6 thé duogc thuc hién theo trinh tu hodc tht tu 1an lwot dé tao ra hop chat mong muén.
Su bién dbi hoa tdng hop va phuong phép luan v& nhém bao vé (bao vé va khir bao vé) hitu
ich trong viéc tdng hop cac hop chat duge md ta trong ban mé ta nay da dugc biét trong linh
vuc ndy va bao gdm, vi du, cac loai nhu duge mo ta trong R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts, Protective Groups
in Organic Synthesis, 2d. Ed, John Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser
and Fieser's Reagents for Organic Synthesis, John Wiley and Sons (1994); va L. Paquette, ed,
Enxyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995), va cac ban tai
ban cuia chung.

Céc hop chét duge d& xuét trong ban md ta nay cé thé chira mdt hodc nhidu tim khong
dbi xtng va do d6 xudt hién dudi dang chat triét quang va hdn hop triét quang, chit ddng
phan dbi anh don, céc chit ddng phan khong ddi anh riéng r& va hdn hop chit ddng phan
khong d6i anh. Tt ca cac dang ddng phan nay cta cdc hop chit ndy hoan toan nim trong
pham vi cua sang ché. Trir khi ¢6 chi din nguoc lai néu cac hop chét duoc dit tén hodc minh
hoa bing cu tric ma khong chi rd hoa 1ap thé va c6 mot hodc nhiéu tim khong dbi ximg, can
hidu 12 n6 thé hién tit ca cac chit ddng phan lap thé c6 thé c6 cua hop chét. Céc hop chét
duoc d& xudt c6 thé con chira cac lién két (vi dy, lién két cacbon-cacbon) hozc phén tir thé ma
c¢6 thé han ché su quay cua lién két, vi du su han ché nho sy cé mit cia vong hodc lién két
d6i. Do do, tht ca cac ddng phan cis/trans va E/Z duge bao gdm mdt cach rd rang.

Céc hop chit duoc d& xuét trong ban mo ta nay (vi du c6 céng thite I) ¢6 thé con chua
mdt hodc nhiéu nhom thé ddng vi. Vi dy, gidr c6 thé & dang ddng vi bit ky, bao gdbm 'H, 2H (D
hodc dotori), va 3H (T hoic triti); C ¢6 thé & dang ddng vi bat ky, bao gdm '2C, 13C, va 14C; O
¢6 thé & dang ddng vi bét ky, bao gdm 60 va '80; va cic dang tuong tu. Céc hop chit duoc
dé xudt trong ban md ta ndy ciing c6 thé duoc biéu dién & nhiéu dang tautome, trong trudong
hop nay, rd rang bao gdm tht ca cac dang tautome ctia cac hop chét duoc mé ta & day, mic d
chi mdt dang tautome don nhat c6 thé duoc thé hién (vi dy, su alkyl hoa hé vong c6 thé din
dén sy alkyl hoa ¢ nhidu diém; tit ca cac san phim phan tng nhu vy déu duogc bao gdm). Tt
ca cac dang ddng phan nhu vy ciia cac hop chit nay ddu dugc bao gdm. Tét ca cac dang tinh

thé cua cac hop chat dugc md ta trong ban md ta ndy déu dugc bao gdm.
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Céc hop chét dugc dé xudt trong ban m6 ta nay bao gdm chinh céc hop chét nay, ciing
nhu mudi, néu thich hop. Mubi, vi du, c6 thé duoc tao ra giita anion va phan tir thé tich dién
duong (vi du, amino) trén hop chét dugc md ta ¢ ddy. Céc anion thich hop bao gdm clorua,
bromua, iodua, sulfat, nitrat, phosphat, xitrat, metansulfonat, trifloaxetat, va axetat. Tuong tu,
mudi ¢6 thé con duge tao ra giita cation va phan tir thé tich dién am (vi du, carboxylat) trén
hop chét dugc md ta & day. Céc cation thich hop bao gdm ion natri, ion kali, ion magie, ion
canxi, va cation amoni nhu ion tetrametylamoni. Vi du vé tién duoc chit dugc mé ta & day
bao gdm cac este va cc din xuét duoc dung khac, ma, khi duoc ding cho dbi tuong, c6 kha
ning tao ra cac hop chét co hoat tinh.

Céc hop chat dugc d& xuét trong ban mo ta nay c6 thé duoc bién ddi bing cach bing
cach dua vao cdc nhom chirc thich hop dé ting cudng cac dic tinh sinh hoc dugc chon, vi du,
huéng dich dén mé cu thé. Cac cai bién nay 1a da duoc biét trong linh vuc nay va bao gdm
céc cai bién ma lam ting su tham nhap sinh hoc vao cac khoang sinh hoc cu thé (vi du, mau,
hé bach huyét, hé than kinh trung wong), lam ting kha ning dung qua duong miéng, lam ting
tinh tan dé cho phép ding bang cach tiém, thay ddi qua trinh chuyén hoéa va thay ddi téc do
dao thai.

Theo phuong 4n thay thé, cac hop chit duge mo ta & day c6 thé dugce st dung lam nén
hodc khung ma c6 thé dugc st dung trong k§ thudt héa t6 hop dé diéu ché cac din xuit
va/hodc thu vién hdéa hoc cua céc hop chét. Cac chét din xult va thu vién hop chét nay c6
hoat tinh sinh hoc va hitu dung d& nhén biét va thiét ké cac hop chét c6 hoat tinh cu thé. Cac
k§ thuat t6 hop thich hop dé sir dung céc hop chit dugc mo ta trong ban mé ta nay di duoc
biét trong linh vuc nay nhu duoc ldy vi du trong tai liéu Obrecht, D. and Villalgrodo, J.M,
Solid-Supported Combinatorial and Parallel Synthesis of Small-Molecular-Weight Compound
Libraries, Pergamon-Elsevier Science Limited (1998), va bao gdm céc k¥ thuat nhu ky thuat
téng hop "tach va gdp" hodc "song song", k¥ thuat pha ran va pha dung dich, va ky thuat ma
hoa (xem, vi dy, Czarnik, A.W, Curr. Opin. Chem. Bio., (1997) 1, 60. Do d6, sang ché mé ta
phuong phap st dung céc hop chét dugc mod ta & day dé tao din xuét hodc thu vién hoa hoc
bao gébm: 1) tao than chira nhidu 15; 2) dua mot hodc nhiéu hop chit dugc nhan biét bdi cac
phuong phap dugc mé ta & day vao mdi 16; 3) dwa mot hogc nhiéu héa chét khéc vao mdi 15;
4) tach mot hodc nhidu san pham thu duoc ra khoi mdi 18. Sang ché con mo ta phuong phép
str dung c4c hop chét duoc moé ta & ddy dé tao din xudt hogc thu vién héa hoc bao gdm: 1)
dua mot hodc nhidu hop chit duge mo ta & day gén vao vat d& rén; 2) xir Iy mot hoic nhiéu
hop chét duge nhan biét bai cdc phuong phap duge md ta ¢ day gén vao vét dd rén bing mot

ho#c nhidu hoa chit khac; 3) tich mot hodc nhiéu san pham thu duoc ra khoi vat do rin nay.
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Trong céc phuong phap néu trén, "cac dudi" hodic chit nhan biét hodic gbc gin nhan co thé
duoc gin vao va/hodc tach ra khoi cac hop chit duoc mo ta & day hodic cac chit dan xuit cia
chung, dé tao diéu kién thuan loi cho viéc do tim, nhan biét hodc tach cac san phém mong
mudn hodic cdc chat trung gian cta ching. Cac gbc nay da dugc biét trong linh vyc nay. Cac
hoéa chat duoc sir dung trong cac phuong phap néu trén cé thé bao gdm, vi du, dung méi, chit
phan Gng, chit xfic tic, cac chit phan ing nhém bao vé va nhém khir bao vé va cic chét
tuong tu. Vi du vé cc hoa chét nay 1a céc loai xuét hién trong cc d tai va ludn 4n héa hoc
tdng hop va nhém bao vé khic nhau duoc vién din & day.

Dinh nghia

Thuét ngit “halo” hodc “halogen”chi gbc bat k¥ trong s6 flo, clo, brom hoic iot.

Thuét ngir “alkyl” chi chudi hydrocacbon no hodc khéng no ma c6 thé 1a mach thing
hoic mach nhanh, chira sé luong nguyén tir cacbon duge chi 8. Vi du, C1-Ciz alkyl chi ra
rang nhém nay c6 thé ¢6 tir 1 dén 12 (tat ca) nguyén tir cacbon trong né. Thuat ngit “alkyl”
bao gdm céc gde alkenyl. Thuét ngit “haloalkyl” chi alkyl trong d6 mdt hodc nhiéu nguyén tir
hydro duoc thay thé bing halo, va bao gdm céc gde alkyl trong d6 tAt ca cac nguyén tir hydro
dugc thay thé bing halo (vi du, perfloalkyl). Céc thuat ngit “arylalkyl” hoic “aralkyl” chi gbc
alkyl trong d6 nguyén tir hydro ctia alkyl duoc thay thé bing nhom aryl. Aralkyl bao gdm cac
nhém trong dé nhiéu hon mot nguyén tir hydro da dugc thay thé bang nhém aryl. Vi du vé
“arylalkyl” hodc “aralkyl” bao gdm cic nhém benzyl, 2-phenyletyl, 3-phenylpropyl, 9-
floenyl, benzhydryl, va trityl.

Thuat ngit
CHa-, -CH2CH>-, va -CH2CH2CHa-.

alkylen” hodc “xycloalkylen” chi alkyl hodc xycloalkyl hoa tri hai, vi dy, -

Thuét ngit “alkenyl” chi mach hydrocarbon thing hodc phan nhénh chia 2 dén 12
nguyén tir cacbon va c6 mdt hoic nhiéu lién két doi. Vi du vé cac nhom alkenyl bao gdm,
nhung khong gidi han &, cdc nhém alyl, propenyl, 2-butenyl, 3-hexenyl va 3-octenyl. Mot
trong cac cacbon 1ién két doi c6 thé try y 12 diém gin phan tir thé alkenyl.

Thuat ngit “alkoxy” chi gbc -O-alkyl. Thuét ngit “haloalkoxy” chi alkoxy trong dé
mdt hodc nhiéu nguyén tur hydro duoc thay thé bing halo, va bao gdbm cac gdc alkoxy trong
d6 tat ca céc nguyén tir hydro da dwoc thay thé bang halo (vi du, perfloalkoxy).

Thudt ngit “aryl” chi hé vong hydrocacbon mdt vong, hai vong hodc ba vong, trong dé
nguyén tir trén vong bat ky c6 kha nang thé c6 thé dugc thé (vi du, bdi mot hodc nhidu phan
tur thé). Vi du vé cac gbe aryl bao gdm, nhung khéng gidi han o, phenyl, naphtyl, va
anthraxenyl. Trir khi ¢6 quy dinh khéc, nguyén tir trén vong bat ky trong aryl c¢6 thé duogc thé

bing mot hodc nhiéu phén t0r thé.
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Thuat ngit “xycloalkyl” nhu dugc sir dung & ddy bao gdm céc nhém hydrocacbon
khéng thom mot vong, hai vong, ba vong hoic nhiu vong ¢ 3 dén 12 nguyén tir cacbon.
Nguyén tr trén vong thé dugc bat ky co thé duoc thé (vi du, bing mot hodc nhidu phan tur
thé). Cac nhém xycloalkyl ¢6 thé chira cdc vong dung hop hoic spiro. Cac vong dung hop 1a
céc vong cling ¢6 nguyén tir cacbon chung. Vi du v& cac gc xycloalkyl bao gbm, nhung
khong gidi han 6, xyclopropyl, xyclohexyl, metylxyclohexyl, adamantyl, va norbornyl.

Thuat ngit “xycloalkylalkyl” nhu duge st dung & ddy chi nhém alkyl dugc thé bing
nhém xycloalkyl.

Céc thuét ngit "heteroxyclyl" hoic "nhém di vong" chi ciu triic vong khong thom c6
tir 3 dén 14 canh (vi du, vong c6 3 dén 14 canh, t&t hon 13 vong 3 dén 7 canh), cdu tric cta
chung bao gdm mot dén bdn nguyén tir khac loai doc 1ap dugc chon tir O, N va S. Cac nhém
heteroxyclyl hodc di vong cd thé chtra vong dung hop hodc spiro. Céc di vong ciing ¢6 thé 1a
da vong, véi m&i nhém cé, vi du, 5 dén 7 phan tir trén vong. Thuat ngit “heteroxyclyl” hoic
“nhém di vong” bao gdm céc cau tric heteroxyclyl no hodc no mét phan. Di nguyén tir c6 thé
thy y 14 vi tri gin nhém thé cua heteroxyclyl.

Thuét nglr “heteroaryl” chi hé vong thom 5-14 canh (tirc 14, mot vong 5-8 canh, hai
vong 8-12 canh, hoéc ba vong 11-14 canh) c6 1-3 di nguyén tur trén vong néu 1a vong don, 1-6
di nguyén tu trén vong néu 1 vong déi, hodc 1-9 di nguyén tir trén vong néu 12 vong ba, cac
di nguyén tir trén vong nay doc 1ap dugc chon tir O, N, va S (vi du, 1an luot 1-3, 1-6, hodc 1-9
di nguyén tir trén vong 1a N, O, hodc S néu 1a vong don, vong dbi hodc vong ba). Nguyén tix
trén vong thé dugc bat ky ¢6 thé duoc thé (vi du, bingmot hodc nhidu phan tir thé).

Céc hé vong ddi va vong ba ma chira mdt hodc nhiéu di nguyén tir va ca cac vong
thom va khong thom trong d6 vi tri gn tir hé vong dén phan con lai cta phéan tir 1a qua vong
khong thom dugc xem 1a cdc nhom heteroxyclyl. Cac hé vong doi va vong ba trong d6 aryl
hodc heteroaryl dugc dung hop véi xycloalkyl hodc heteroxyclyl va vi tri gén tir hé vong dén
phan con lai cia phan tir [a qua vong thom dugc xem 12 nhém aryl hodc heteroaryl.

Thuét ngit “heteroxyclylalkyl”, nhu dugc sir dung ¢ day, chi nhém alkyl duoc thé
bang nhom di vong.

Céac thuat ngit “hetaralkyl” va “heteroaralkyl”, nhu dugc st dung & day, chi nhom
alkyl duoc thé bang nhém heteroaryl. Céc di nguyén tir trén vong clia cac hop chét duogc dé
xudt trong ban mo ta nay bao gdm N-O, S(0), va S(O)s.

Céac nhom aryl, heteroaryl, xycloalkyl, va heteroxyclyl, riéng ré hodc 1a mot phan ciia
mdt nhom (vi du, phin aryl cia nhém aralkyl), tiy v duogc thé & mot hodc nhiéu nguyén ti

duoc thé bang, trir khi ¢6 quy dinh khéc, phan tir thé doc lap duoc chon tir: halo, -C=N, C;-Cs
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alkyl, =0, -ORP, -OR", -SRP, -SR¥, -(Ci-Cs alkyl)-N(RY)(R?), -(Ci-Cs alkyl)-N(RP)(RY), -
N(R®)(RP), -N(RP)(RY), -O-(Ci-Cs4 alkyl)-N(RP)(R?), -O-(Ci-Cs alkyl)-N(RP)(RY), -(C1-Cs
alkyl)-O-(C1-C4  alkyl)-N(R®)(R®), -(Ci-Cs alkyl)-O-(C1-C4 alkyl)-N(R®)(R®), -C(O)-
N(R®)(RP), -(Ci-Cs alkyl)-C(O)-N(RP)(RP), -(Ci-Cs alkyl)-C(O)-N(R®)(RY), -ORY, R?, -
C(O)(Ci-Cs alkyl), -C(O)R”, -C(O)N(RP)(RP), -N(R®)C(O)(RP), -N(RP)C(O)RP), -
N(RP)SO2(RP), -SO:N(RP)(RP), -N(R?)SO2(R?"), va -SO2N(RP)(RY"), trong d6 any alkyl phan
ttr thé thy ¥ con duoc thé bing mot hodc nhidu -OH, -O-(C;-Cy alkyl), halo, -NH,, -NH(C1-Cq
alkyl), hodc -N(C1-Cy alkyl)z;

mdi R? doc 1ap duoc chon tir hydro, va -C1-Cs alkyl; hodc

hai R® két hop v6i nguyén tir nito ma chiing lién két vao dé tao ra heteroxyclyl 4 dén 8
canh tuy y chtra mét di nguyén tir khac duoc chon tur N, S, va O; va

mdi R® doc 1ap duge chon tir C3-C7 carboxylyl, phenyl, heteroaryl, va heteroxyclyl,
trong d6 mot hozc nhidu vi tri thé duoc trén cdc nhém thé phenyl, xycloalkyl, heteroaryl hodc
di vong nay tuy ¥ con duoc thé bing mot hodc nhiéu -(C1-Cs alkyl), -(C1-Cs floalkyl), -OH, -
0-(C1-C4 alkyl), -O-(C1-Cs floalkyl), halo, -NHa, -NH(C1-C4 alkyl), hodc -N(Ci-Cy alkyl),.

Nhom heteroxyclyl, riéng r& hodc dudi dang mot phin ctia mot nhom, tiy y duge thé
trén mot hodc nhidu nguyén tir nito thé duge bit ky bing oxo (=0), -C1-Cs alkyl, hodc Ci-C4
alkyl duoc thé bang flo.

| Thuat ngir “dugc thé” chi viéc thay thé nguyén tir hydro bang mot nhém khéc.

Thuat nglt “chon loc” nghia la (e ché glutaminaza hon 2 1an, 3 14n, 4 14n, 5 14n, 6 1an,
hodc 10 14n so véi cac dich khéc.

Thuét ngit “chét e ché” nhu dugc sir dung & ddy nghia 13 tdc nhdn ma lam cham,
dirmg, giam hodc bét hoat theo cch do duoc hoat tinh enzym ctia glutaminaza dé 1am giam
dén muc ma nhé hon muc hoat tinh binh thudng cia glutaminaza. Céc chat tc ché
glutaminaza c6 thé 1a céc peptit hodc axit nucleic (vi du, glutamat). T4c nhan nay c6 thé dugc
danh gia dé x4c dinh xem n6 c¢6 phai 1a chit tc ché khong bang cach do truc tiép hoic gian
tiép hoat tinh cua glutaminaza khi gép tic nhan nay. Hoat tinh clia tc nhan c6 thé duoc do, vi
du, dua trén chat déi chimg. Trong mdt s6 truong hop, hoat tinh do dugc cua tac nhan 1a dbi
v6i viée te ché glutaminaza.

Cac thuat ngir “thu” hogc “c6 dugc” dugc su dung ¢ day chi viée dat duoc sy chiém

hitu déi voi thuc thé vat ly, hodc gia tri, vi du, gié tri s, bang cach “thu truc tiép” hodc “thu

r
A A2

gian tiép” thuc thé vat 1y hodc tri s6 nay. “Thu truc tiép” nghia Ia thuc hién quy trinh (vi du,

thuc hién phuong phap phan tich hoic tdng hop) dé thu duoc thuc thé vét Iy hodc tri s6. “Thu

r
A

gian ti€p” chi viéc nhan dugc thuc thé vat ly hodc gi tri tir ngudn hoic bd phan khic (vi du,
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phong thi nghiém thr ba ma truc tiép thu thuc thé vat 1y hodc gia tri). Viée thu truc tiép thuc
thé vat Iy bao gdm viéc thuc hién quy trinh bao gdm thay ddi v& vat ly & vat chat vat 1y, vi du,
vat liéu ban ddu. Céc thay dbi vi du bao gdm viéc tao thuc thé vat Iy tir hai hodc nhidu vét liéu
ban dau, cit hodc phan doan vat chit, tach hodc tinh ché vat chét, két hop hai hodc nhiéu thuc
thé roi thanh hdn hop, thuc hién phan ing héa hoc ma bao gdm viéc bé gy hoic tao lién két
cdng hoda tri hoac khdng cong hda tri. Viéc thu truc tiép mot gid tri bao gdm viéc thuc hién
quy trinh ma bao gém su thay doi vat Iy & mau hodc mot vat chét khac, vi du, thuc hién quy
trinh phan tich ma bao gdm su thay ddi vat Iy & vat chat, v/ du, mau, chét phan tich, hodc chat
phan ng (doi khi dugc goi 1a “phan tich vat ly”), thuc hién phuong phép phan tich, vi du,
phuong phap ma bao gdm mdt hodc nhiéu budc sau: tach hoic tinh ché vat chit, vi du, chét
phan tich, hodc doan hodc din xuat khéc ctia ching, tir mdt chit khac; két hop cht phan tich,
hodc phan doan hodc din xut ctia chung, véi mot chét khéc, vi du, dung dich dém, dung moi,
ho#ic chét phan tng; hodc thay ddi cu tric cua chat phan tich, hodc doan hodc din xuat khéc
clia chung, vi dy, bing cach bé giy hoic tao lién két cong hoa tri hodc khong cong hoda tri,
gitta nguyén tir thir nhit va thi hai ctia chit phan tich; hoic bing cach thay ddi céu tric cua
chét phan tmg, hodc doan hodc din xuit khac cua chiing, vi du, béng cach bé gdy hodc tao lién
két cong hoa tri hodc khéng cong hoa tri, giita nguyén tir thir nhat va tht hai ctia chét phan
Ung nay.

Thuét ngit “thu mau” duoc sir dung & day chi viéc thu duoc mau, vi du, mau mé hoic
mAu axit nucleic, bing cach “thu truc tiép” hodc “thu gin tiép” mau nay. “Thu truc tiép mau”
nghia 1a thuc hién quy trinh (v du, thuc hién phuong phdp vat Iy nhu phau thuat hogc chiét)
dé thu duoc mau. “Thu mAu gin tiép” chi viéc nhan dugc mau tir ngudn hodic bd phan khac
(vi du, phong thi nghiém thir ba ma tryc tiép thu mau). Viée thu truc tiép mau bao gdm viée
thuc hién quy trinh ma bao gém sy thay dbi vat 1y vé chat vat 1y, vi du, nguyén liéu ban dau,
nhu md, vi du, md trong nguoi bénh 1a ngudi hodc md ma da duge tach ra tir ngudi bénh. Cac
thay ddi vi du bao gdm viéc tao thuc thé vat Iy tir nguyén lidu ban dau, cit hodc cit nhd mé;
tach hodc tinh ché vat chdt (vi du, mau md hoic mau axit nucleic); két hop hai hodc nhiéu
thuc thé tach roi thanh hdn hop; thuc hién phan Gmg héa hoc ma bao gdm viée bé giy hoic tao
lién két cong hoéa tri hodc khong cong hoa tri. Viéc thu truc tiép mau bao gdm viée thuc hién
quy trinh ma bao gdm su thay dbi vat ly & mAu hodc mot vat chat khac, vi du, nhu dugc md ta
o trén.

Nhu duoc sit dung & ddy thuat ngit “thdp” cua su biéu hién cta E-cadherin so véi
chuén tham chiéu chi muc thip, giam hodc khong c6 su biéu hién cua E-cadherin so v&i muc

biéu hién ctia E-cadherin & té bao bidu md nhu dugc dic trung boi céc phuong phap da bit
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trong linh vuc nay, vi du, trong tai liéu bat ky trong sb cac tai liéu tham khao sau: (Yauch er
al., (2005) Clin Cancel Res 11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89;
Thiery et al., (2002) Nature Reviews Cancel 2(6):442).

Nhu duge sir dung & day, mirc vimentin “cao” so v&i chudn tham chiéu chi mtc bidu
hién vimentin cao hodc tdng so v&i mirc biéu hién vimentin & té bao biéu mo nhu duoc dac
trung boi céc phuong phép da biét trong linh vuc nay, vi du, trong tai liéu bat ky trong sb cac
tai liéu tham khao sau: (Yauch et al., (2005) Clin Cancel Res 11:24; Savagner et al., (2010)
Ann Oncol. 21(suppl 7): vii89; Thiery et al., (2002) Nature Reviews Cancel 2(6):442).

Nhu duge sir dung ¢ day, mic biéu hién pyruvat carboxylaza “thép” hodc “giam” so
v6i chudn tham chiéu chi mirc biéu hién ctia E-cadherin thap, giam hodc khéng c6 so véi mirc
biéu hién cua E-cadherin & t& bao biéu md nhu dugc dic trung bdi cac phuong phap da biét
trong linh vyuc nay, vi duy, trong tai liéu bit ky trong sb cac tai liéu tham khao sau: (Yauch er
al., (2005) Clin Cancel Res 11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89;
Thiery et al., (2002) Nature Reviews Cancel 2(6):442).

Nhu duoc sir dung & ddy, “bénh ung thu” va “khéi u” 14 cc thut ngit ddng nghia.
Thuét ngir “bénh ung thu” hodc "khéi u" chi su c6 mit ctia céc té bao c¢6 cac dic tinh dién
hinh cta té bao gy bénh ung thu, nhu su ting sinh khong kiém soat, tinh bét tu, kha nang di
cdn, tc do sinh trudng va ting sinh nhanh, va mot sd ddc tinh vé hinh thai dic trung nhat
dinh. Céc té bao ung thu thuong & dang khéi u, nhung céc t€ bao nay c6 thé ton tai riéng 18
bén trong dong vét hodc co thé la té bao ung thu khong c¢6 khdi u, nhu t& bao bénh bach cau.
Céc t& bao nay c6 théd c6 cac dic tinh dién hinh cua t€ bao gbc trung md, nhu dugc mo ta
trong tai liéu bat ky trong sb cac tai liéu tham khao sau: (Yauch ez al., (2005) Clin Cancel Res
11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89; Thiery et al., (2002) Nature
Reviews Cancel 2(6):442).

Céc tir viét tit Me, Et, Ph, Tf, Nf, Ts, Ms lan luot tugng trung cho metyl, etyl, phenyl,
triflometansulfonyl, nonaflobutansulfonyl, p-toluensulfonyl va metansulfonyl. Danh séch céc
tir viét tit toan dién hon duoc st dung bai cac nha hoéa hoc hitu co ¢6 hiéu biét trung binh
trong linh vuc nay xudt hién trong 1in phat hanh ddu tién ctia mdi tap Journal of Organic

Chemistry; danh sach nay thuong duoc thé hién trong bang Danh muc c4c tir viét tit chuén.

Phwong phap danh gia cac hop chét

Hoat tinh glutaminaza c6 thé duoc theo dai bang céch phét hién viéc san xudt san
pham cuia phan ting, glutamat hoic amoniac. Theo mot s6 phuong 4n, viéc san xuit glutamat

duoc do vi amoniac 1a san pham cta bat ky phan tng nao trong so nhi€u phan (ng sinh hoc.

-71-



22789

Viéc san xudt glutamat c6 thé duoc do bing phwong phap bit ky trong sé nhidu
phuong phéap chudn d4 biét trong linh vuc nay, vi du, phuong phap phat hién hoa hoc va sic
ky va thr nghiém gin két enzym ma sir dung NADH va glutamat dehydroaza. Nong do
glutamat ngoai bao ciing c¢6 thé duoc do in vivo, nhd st dung cac phuong phép vi thim tich
da biét trong Iinh vuc ndy. Mot phuong phép thich hop dé do glutamat 14 thir nghiém vi chudn
hai budc trong d6 glutamat tao ra trong budc dau tién duoc khir amin dinh luong bing
glutamat dehydroaza dé tao ra luong NADH tuwong duong (Godfrey et al, 1977; Kvamme et
al, 1985), ma sau d6 c6 thé dugc phat hién bing phuong phép do quang phé.

Phwong phap diéu tri

Sang ché mo ta hop chét dé str dung trong phuong phép diéu tri hoic ngin ngira bénh,
tinh trang bénh 1y hoic rdi loan nhu duoc md ta & day (vi du, diéu tri) bao gdm viéc ding hop
chét, mudi duoc dung ctia hop chat hodc dugc phdm chira hop chét duoc md ta & day (vi du,
hop chét ¢ cong thire (I) hodc trong bang 1).

Céc hop chét nay va céc ché pham duoc md ta & day c6 thé duge dung cho céc té bao
nudi cdy, vi du in vitro hodc ex vivo, hodc cho d6i tuong, vi du, in vivo, dé didu tri, ngan ngua,
va/hodc chin doan nhidu rdi loan khéc nhau, bao gdm céc rdi loan dugc mo ta dudi day.

Nhu duge sir dung & ddy, thuat ngir “didu tri” hodc “phép diéu tri” duoc dinh nghia la
viéc 4p dung hodc dung hop chét, riéng r& hodc két hop v&i, hop chét thit hai cho d6i tugng, vi
du, nguoi bénh, hodc viéc ap dung hodc dung hop chét nay cho t& bao hoic md phéan lap, vi
du, dong té bao, tir ddi tugng, vi dy, ngudi bénh, ngudi c6 ri loan (vi dy, rdi loan nhu dugc
md ta & déy), tridu chimg cua rdi loan, hoic bam chit d& méc rdi loan, véi muc dich 1a dé
chita, chita khoi, lam giam nhe, 1am diu, thay d6i, khic phuc, lam thuyén giam, cai thién hoic
tac dong dén rdi loan, mot hoic nhiéu tridu ching cua réi loan hodc bim chit d& mac rdi loan
nay (vi dy, dé ngin ngira it nhat mot triéu ching cta rdi loan hodc tri hodn sy khoi phat cua it
nhit mot triéu chung cta rbi loan nay).

Nhu dugc st dung & day, luong hop chét c6 hiéu qua dé diéu tri ri loan, hodc “luong
¢6 tac dung didu tri” chi lwong hop chat ma c6 hiéu qua, khi ding mot lidu hodc nhidu lidu

cho dbi tuong cho dbi tuong, trong diéu trj té bao, hoic trong viéc chita, 1am giam nhe, lam

diu hodc cai thién déi tugng méc rdi loan vuot xa khoi két qua mong doi khi khong c6 phép
diéu tri nay.
Nhu dugce s dung ¢ day, luong hop chét c6 hiéu qua dé ngan ngira réi loan, hodc

“lugng c6 tac dung phong bénh” ctia hop chét chi lugng c6 hiéu qua, khi ding mét lidu hoic
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nhidu lidu cho d6i tuong, trong viéc ngin ngira hodc tri hodn viéc xay ra su khai phat hodc su
tai phét ctia ri loan hodc trigu chimg cta rdi loan.

Thuét ngt “ngudi bénh” va “ddi tuong” 13 ddng nghia, nhu duoc st dung & day, chi
dong vat, dién hinh 1a nguoi (fikc Ia, nam hodc nit & nhém do tudi bat ky, vi du, bénh nhi hoic
nguoi bénh trudng thanh hodc dong vat c6 vi khac, nhu dong vat linh trudng (vi du, khi dudi
dai, khi vang); cac dong vat c6 vu thich hop cho thuong mai nhu gia stc, lon, ngua, clru, dé,
méo va/hodc ché; va/hodc chim, bao gdm chim thwong mai nhu ga, vit, ngdng va/hoic ga tay
ma s& hodc da 1a dbi tuong cua viée diéu tri, theo doi va/hodc thir nghiém. Néu thuat ngi nay
duoc sir dung két hop véi viée sir dung hop chat hozic thudc, thi nguoi bénh 1a déi tuong diéu
tri, theo doi va/hodic str dung cta hop chat hodc thude nay.

Bénh ung thu

Céc phuong phép duoc mo ta & ddy cé thé duoc sir dung véi bénh ung thu bt ky, vi
du céc bénh dugc md ta boi Vién Ung thu qudc gia. Bénh ung thu ¢ thé duoc danh gia dé
xac dinh xem n6 ¢6 phai 1a bénh ung thu khdng nho st dung phuong phép duge mo ta & day.
Bénh ung thu vi du co thé bao gdm nhung khong gii han &, bénh ung thu phdi, vi du, bénh
ung thu phdi t& bao khong nho; bénh ung thu v, vi du, bénh ung thu vii by ba 4m tinh; hogic
ung thu biéu mé t& bao gan, sacOm xuong, u md, ung thu mo lién két sun, hodc u trung biéu
md 4c tinh. Theo mot s6 phuong an, bénh ung thu duge chon tir bénh ung thu rudt két, ung
thu bidu mo than, bénh bach ciu tiy cp tinh (AML), ung thu té bao sic t6, va da u tiy.

Ung thu ¢6 thé 12 khdi u nguyén phat, tuc 13, nim & vi tri giai phAu bit diu phét trién
khdi u. Bénh ung thu ciing c6 thé di can, tirc 13, xut hién it nhét 1a vi tri giai phAu tht hai
ngoai vi tri giai phiu bét ddu phat trién khdi u. Bénh ung thu c6 thé 1a bénh ung thu téi phit,
tire 13, bénh ung thu quay lai sau khi diéu tri va sau mot thoi gian trong d6 bénh ung thu
khong phat hién dugc. Bénh ung thu tai phat co thé c6 thé dinh vi vé mit giai phiu cuc bd vai
khdi u ban dAu, vi du, v& mit giai phdu gan vai khdi u ban dau; cling ving véi khdi u ban dau,
vi dy, 6 hach lympho ndm gr?m khéi u ban dau; hoic xa khdi u ban dau, vi du, v& mit giai phiu
& ving cach xa khoi khéi u ban dau.

Liéu phap két hop chita bénh ung thu

Theo mdt sb phuong an, hop chét dugc mb ta & day duoc st dung cing v6i mot hodc
nhidu phép didu tri bénh ung thu bd sung. Phép didu tri bénh ung thu vi du bao gdm, vi du:
héa tri lidu, liéu phap hudng dich nhu liéu phdp khéng sinh, li€u phdp mién dich, va liéu phap
hormon. Vi du vé mdi liéu phap nay dugc dua ra dudi day.

Hoéa tri liéu
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Theo mot sé phuong 4an, hop chét duge mb ta & day duoc ding v6i mot hodc nhidu
liéu phap héa hoc. Hoéa tri lidu 1a phép diéu tri bénh ung thu bang thudc ma c6 thé pha huy cac

Ayy??

t& bao ung thu. “Hoéa tri liéu” thuong chi cac thudc gay doc té bao tac dong 1én té bao phan
chia nhanh néi chung, nguoc lai véi lidu phap hudng dich. Cac thube héa tri liéu can trd sy
phan chia té bao theo nhiéu cach khac nhau, vi dy, bing viéc nhan ddi ADN hodc tach nhiém
sic thé mdi duoc tao ra. Hau hét cac dang dich héa trj liéu hudng dén tat ca cac té bao phén
chia nhanh Most forms huénva khong diic biét déi voi céc té bao ung thu, mic dit mot sé muc
dac hidu c6 thé dén tir sy bat luc ciia nhiéu t& bao ung thu trong viée sira chita sy hu hong
ADN, trong khi thudng 1a cac t€ bao binh thudng c6 thé.

Vi du vé cac tac nhan hoéa tri liéu duoc str dung trong lidu phép ung thu bao gém, vi
du, cdc chit chéng chuyén héa (vi du, axit folic, purin, va din xuét pyrimidin) va tac nhéan
alkyl hda (vi dy, mu tac nito, nitrosourea, platin, alkyl sulfonat, hydrazin, triazen, aziridin,
thudc chéng khéi u, tac nhan gay doc té bio, chit e ché toposimeraza va céc tic nhan khac).
Céc tac nhan vi du bao gdbm Aclarubixin, Actinomyxin, Alitretinon, Altretamin, Aminopterin,
axit aminolevulinic, Amrubixin, Amsacrin, AnagreliT, Arsenic trioxiT, Asparaginaza,
Atrasentan, Belotecan, Bexaroten, endamustin, Bleomyxin, Bortezomib, Busulfan,
Camptothexin, Capexitabin, Carboplatin, Carboquon, Carmofur, Carmustin, Xelecoxib,
Clorambuxil, Clormetin, Cisplatin, Cladribin, Clofarabin, Crisantaspaza, Xyclophosphamit,
Xytarabin, Dacarbazin, Dactinomyxin, Daunorubixin, Dexitabin, Demecolxin, Doxetaxel,
Doxorubixin, Efaproxiral, Elesclomol, Elsamitruxin, Enoxitabin, Epirubixin, Estramustin,
Etogluxit, Etoposit, Floxuridin, Fludarabin, Flouraxil (5FU), Fotemustin, Gemxitabin, chét
céy Gliadel, Hydroxycarbamit, Hydroxyurea, Idarubixin, Ifosfamit, Irinotecan, Irofulven,
Ixabepilon, Larotaxel, Leucovorin, Liposomal doxorubixin, Liposomal daunorubixin,
Lonidamin, Lomustin, Lucanthon, Mannosulfan, Masoprocol, Melphalan, Mercaptopurin,
Mesna, Metotrexat, Metyl aminolevulinat, Mitobronitol, Mitoguazon, Mitotan, Mitomyxin,
Mitoxantron, Nedaplatin, Nimustin, Oblimersen, Omaxetaxin, Ortataxel, Oxaliplatin,
Paclitaxel, Pegaspargaza, Pemetrexed, Pentostatin, Pirarubixin, Pixantron, Plicamyxin, Natri
porfime, Prednimustin, Procarbazin, Raltitrexed, Ranimustin, Rubitecan, Sapaxitabin,
Semustin, Sitimagen xeradenovec, Satraplatin, Streptozoxin, Talaporfin, Tegafur-uraxil,
Temoporfin, Temozolomit, Teniposit, Tesetaxel, Testolacton, Tetranitrat, Thiotepa,
Tiazofurin, Tioguanin, Tipifarnib, Topotecan, Trabectedin, Triaziquon, Trietylenmelamin,
Triplatin, Tretinoin, Treosulfan, Trofosfamit, Uramustin, Valrubixin, Verteporfin, Vinblastin,
Vincristin, Vindesin, Vinflunin, Vinorelbin, Vorinostat, Zorubixin, va cdc tac nhan kim hdm

té bao hodc gay doc té bao khac duge mod ta & day.
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Vi mdt s6 thudc hoat dong khi két hop t6t hon so v&i khi riéng r&, hai hodc nhidu
thudc thudong dugc dua ra & cing thoi didém. Thudng 13, hai hodc nhiéu téc nhan hoa tri liéu
dugc sir dung dudi dang lidu phép héa tri két hop. Theo mot s phuong én, cac tic nhan hoa
tri liéu (bao gdbm hoa tri liéu két hop) c6 thé duoc st dung két hop véi hop chit duoc mé ta &
day.

Liéu phap hudng dich

Theo mot s6 phuong an, hop chét duoc md ta ¢ day duogc ding v&i mot hodc nhidu
liéu phap hudng dich. Li€u phép hudng dich 13 viéc st dung tdc nhan ddc hiéu cho protein
khong duge diéu hoa cua céc té bao ung thu. Thudc lidu phap hudng dich phan tir nho thudng
1a chét e ché ving enzym trén céc protein bi bién ddi, biéu hién qua muc hodc nguoc lai 1a
protein sau d6 chdt trong té bao ung thu. Céc vi du nbi béc 1a cac chét tc ché tyrosin kinaza
nhu Axitinib, Bosutinib, Xediranib, dasatinib, erlotinib, imatinib, gefitinib, lapatinib,
Lestaurtinib, Nilotinib, Semaxanib, Sorafenib, Sunitinib, va Vandetanib, va con chit tc ché
kinaza phu thudc xyclin nhu Alvoxidib va Selixiclib. Liéu phap khang thé don dong 1a mot
chién luoc khéc trong d6 tac nhan chita bénh 1a khang thé ma lién két ddc hiéu véi protien
trén b& mit cla cac té bao ung thu. Cac vi du bao gdm khang thé trung hoa/khang HER2 l1a
trastuzumab (Herceptin®) thudng dwoc sir dung & bénh ung thu vi, va khang thé khang CD20
1a rituximab va Tositumomab thudng dugc str dung & nhiéu loai khdi u té bao B 4c tinh. Cac
khéng thé vi du khac bao g@)m Xetuximab, Panitumumab, Trastuzumab, Alemtuzumab,
Bevaxizumab, Edrecolomab, va Gemtuzumab. Cic protein dung hop vi du bao gdm
Aflibercept va Denileukin diftitox. Theo mot s6 phuong 4n, liéu phap huéng dich c6 thé dugc
str dung két hop voi hop chat duoe mo ta & day.

Céc tac nhan didu tri vi du khac cling ¢6 thé bao gdm chét tc ché thu thé cua yéu t6
sinh truong bidu bi (EGFR), vi du, xetuximab, panitumumab, gefitinib, erlotinib,
nimotuzamab, matuzamab, zalutumumab, hodc lapatinib. Viéc khang céc chét Gc ché EGFR
6 thé xuét hién do su chuyén tiép t& bao thanh kiéu hinh trung mé hozc kiéu hinh trung ms,
va cdc khéi u co dot bién EGFR va kiéu hinh trung mé c6 thé it nhay véi cac chét Grc ché
EGFR (xem vi du, Sequist ez al., (2011) Sci Transl Med. 3:75. Buck et al., (2007) Mol Cancel
Ther. 6: 532; Thomson et al., (2008) Clin Exp Metastasis 25: 843).

Céc tac nhan diu tri vi du khac cling c6 thé bao gém tac nhén ti€u glutathion, vi du,
L-buthionin-(S,R)-sulfoximin (BSO).

Céc tac nhan diéu tri vi du khéc ciing ¢ thé bao gdm céc chét tic ché Phosphoinositit
3-kinaza (PI3K), vi du, Perifosin, Idelalisib, BKM120, PX-866, IPI-145, NVP-BEZ235,
GDC0941, va BAY 80-6946.
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Céc tac nhan didu tri vi dy khéc cling c6 thé bao gdm chét wrc ché protein séc nhiét 90
(HSP90), vi du, geldanamyxin, radixicol, 17-N-Alylamino-17-demetoxygeldanamyxin
(17AAG). ganetespib, 4-(4-(2,3-Dihydro-1,4-benzodioxin-6-yl)-5-metyl-1H-pyrazol-3-yl)-6-
etylresorxinol, AUY922 (NVP-AUY922), BIIB021, STA9090, AT13387, NVP-BEP800, va
SNX-2112 (PF-04928473).

Liéu phap hudng dich c6 thé con bao gdm cac peptit nho dudi dang “cong cu didu
khién” ma c6 thé lién két voi cac thu thé bé mit té bao hoic tic dong 1én chit nén ngoai bao
quanh khéi u. Cudi ciing 13 cic nuclit phong xa ma gén vao cac peptit nay (vi du, RGDs) s&
tiéu diét té bao ung thu néu nuclit nay phan ra trong ving xung quanh té bao. Vi du v& lidu
phap nay bao gdbm BEXXAR®.

Liéu phdp mién dich

Theo mét sé phuong &n, hop chét duoc mé ta & ddy duoc ding véi mot hodc nhidu
liéu phap mién dich. Liéu phap mién dich didu tri ung thu chi tip hop chién luoc diéu tri khac
nhau duoc thiét ké dé gdy cam tmg hé mién dich cla ngudi bénh khang lai khdi u. Cac
phuong phap hién nay dé tao dap tng mién dich khang khdi u bao gdm liéu phap min dich
BCG trong bang quang ddi véi bénh ung thu bé mit bang quang, va st dung interferon va cac
xytokin khac dé gay d4p tmg mién dich & ngudi bénh ung thur biéu m6 than va u hic t6 bao.

Di ghép té bao gdc tao mau c6 thé duoc xem 1a mot dang liéu phap mién dich, vi té
bao mién dich cua ngudi cho s& ludn tan cong khdi u theo hiéu ting tdn cong khdi u. Theo mot
s6 phuong 4n, tac nhan cta liéu phap mién dich c6 thé dugc sir dung két hop véi hop chét
dugc mo ta & day.

Liéu phdp hormon

Theo mdt sb phuong 4n, hop chat dugc mé ta & ddy dwoc ding véi mot hodc nhiéu
liéu phép hormon. Su phat trién mot s bénh ung thu c6 thé bi trc ché bang cach dua vao hoic
phong bé mdt s6 hormon nhét dinh. Vi du phd bién v& céc khéi u nhay hormon bao gdbm maot
s6 loai bénh ung thu vi va tuyén tién liét. Viéc loai bo hodc phong bé estrogen hoic
testosteron thudng 1a phép diéu tri bd sung quan trong. O mot sd bénh ung thu, viéc dung chit
chu van hormon, nhu progestogen ¢6 thé ¢ lgi vé mit diéu tri. Theo mot s& phuong an, tac
nhan cua liéu phap hormon cé thé duoc sir dung két hop véi hop chét dugc mo ta & day.

Ché dj dn han ché dinh dudng

Theo mdt s6 phuong an, hop chét duoc mo ta & ddy duoc ding két hop véi mot hosc
nhiéu ché do #n han ché dinh dudng. Vi céc té bao ung thu dwa vao glucoza dé tao ra ning
luong té bao, viée giam ndng do glucoza trong mau thong qua viée han ché carbohydrat va

protein c6 thé Gc ché sy phat trién ctia mot s6 bénh ung thu. O mot s bénh ung thu, ché do an
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han ché dinh dudng nhu han ché calo, d an nhanh, va ché d6 an kiéng it cacbon hydrat c6 thé
c6 loi v& mit didu tri. Theo mot sb phuong an, such ché do #n han ché dinh dudng c6 thé
duoc sir dung két hop v6i hop chat duoc mb ta ¢ day.

Céc rdi loan than kinh

Hop chét va ché phdm dugc mo ta & day c6 thé duoc sir dung dé didu tri hodc ngan
ngira su chét ctia té bao than kinh do tén thwong mé than kinh, vi du, mé than kinh gip su c¢b
thiéu oxy hodc thiéu mau cuc bd, gip chn thuong hodc rbi loan thoai hoa than kinh man tinh.
“Réi loan than kinh” 13 bénh hodc rdi loan thn kinh ma lién quan dén trang thai kich do
nhiém doc glutamat, vi du, thiéu mau néo cuc bd hoidc thidu oxy nfo do sy ¢b than kinh nhu
dot quy hodc thiéu mau cuc bd. Phép diéu tri bing hop chat nay c6 thé & luong c¢6 hiéu qua dé
tao ra hiéu qua bao vé than kinh, vi du, dé ngin ngira su chét té bao than kinh.

Cic ché phflm va dwong dung

Céc ché phdm mo ta & day bao gdm cac hop chit mé ta & ddy (vi du, hop chit duoc
md ta & day), cling nhu cac tac nhan didu tri bd sung néu c6 mit, véi luong ¢6 hidu qua dé dat
duoc sy didu bién bénh hodc triéu ching bénh, bao gdm céc loai duwoc md ta & day.

Thuat ngir “chit mang hoic ta duge duge dung” chi chit mang hodc ta duoc ma ¢ thé
duoc dung cho ddi twong, cling v6i hop chit duge dé xudt & ddy, va ma khong 1am hong hoat
tinh duoc 1y cia né va khong doc khi ding véi lidu du dé phan phdi lugng hop chét chira
bénh.

Chét mang, t4 dugc va chit dan thudc dugc dung c6 thé dugc ding trong duoc phim
duoc dé xuét bao gém, nhung khong gidi han &, chét trao d6i ion, alumina, alumin stearat,
lexitin, hé phan phdi thudc tu nhii trong héa (SEDDS) nhur d-o-tocopherol polyetylenglycol
1000 sucxinat, chét hoat dong b& mit duoc ding trong duoc phdm dang lidu nhu Tweens hodc
céc nén phan phbi polyme tuong tu khéc , protein huyét thanh, nhu albumin huyét thanh ciia
ngudi, cac chét dém nhu phosphat, glyxin, axit sorbic, kali sorbat, hdn hop glyxerit mot phan
clia axit béo thuc vét bdo hoa, nudc, mudi hodc chit dién phan, nhu protamin sulfat, dinatri
hydro phosphat, kali hydro phosphat, natri clorua, mudi k&m, silica dang keo, magie trisilicat,
polyvinyl pyrolidon, chit c6 thanh phdn chinh 1a té bao, polyetylen glycol, natri
carboxymetylxenluloza, polyacrylat, sip, polyme khdi polyetylen-polyoxypropylen,
polyetylen glycol va chat béo chiét xuét tir 16ng clru. Xyclodextrin nhur o-, B-, va xyclodextrin,
hodc cac din xuét bién ddi hoa hoc nhu hydroxyalkylxyclodextrin, bao gdm 2- va 3-
hydroxypropyl-p-xyclodextrin, hodc cac chit dan xuit dugc hoa tan khac c6 thé ciing duoc sir
dung mot cach thuan loi dé cai thién viéc phan phdi cac hop chat c6 cong thire duoe mo ta &

day.
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Duoc phdm dugc dé xuét ¢6 thé duoc ding theo dudng miéng, ngoai dudng tiéu hoa,
bang binh xit x6ng hit, khu trti, qua truc trang, trong miéng, 4m dao hoic qua tii cdy, t6t nhét
la dung qua dudng miéng hodc bing céach tiém. Dugc phém dugc d& xuit c6 thé chira chét
mang, t4 dugc hodc chét dan thudc duoc dung khong ddc thong thudng bét ky. Trong mot s6
trudng hop, pH ciia ché phim c6 thé duoc diéu chinh bing axit, bazo hodc dung dich dém
duoc dung dé ting cudong do 6n dinh ctia hop chat trong ché pham hodc dang phén phéi cta
n6. Thudt ngit ngoai dudng tiéu héa nhu dugc sir dung & day bao gdm céc kg thuét tiém hoic
truyén dudi da, trong da, qua tinh mach, trong co, trong khép, trong dong mach, trong bao
hoat dich, trong bé 16n, trong tity mac, trong thuong tn va trong so.

Duoc phadm nay c6 thé ¢ dang bao ché vo tring tiém duogc, vi du, dudi dang huyén
dich chtra nude hogic chira dau vo trung tiém dugc. Huyén dich nay c6 thé duoc didu ché theo
k¥ thuat da biét trong linh vuc ndy nhd st dung céc tac nhan 1am w6t hodc phan tan thich hop
(nhu, vi du, Tween 80) va tac nhan tao huyén phi. Dang bao ché v6 tring tiém dugc nay ciing
¢6 thé 1a dung dich hoidc huyén dich vo tring tiém dugc trong chit pha logng hodc dung moi
dung dugc qua dudng tiém khong ddc, vi du, dudi dang dung dich trong 1,3-butandiol. Trong
s6 cac chét din thude va dung mdi duoc chép nhan ma c6 thé dugc st dung 1a manitol, nudc,
dung dich Ringer va dung dich natri clorua déng truong. Ngoai ra, dau cé dinh vo tring
thuong dugc dung 1am dung mdi hodc moi trudng tao huyén phi. Dé dat dwoc muc dich nay,
dau c¢b dinh nhat bat ky c6 thé dugc dung bao gdm mono- hoic diglyxerit tbng hop. Axit béo,
nhu axit oleic va dan xuét glyxerit 12 hitu dung trong dang bao ché tiém dugc, nhu cac dau
duoc dung tu nhién, nhu diu oliu hoc diu thau diu, dic biét 1a & dang duge polyoxyetyl hoa
ctia chting. Céc dung dich hoic huyén dich dau nay c6 thé con chira chit pha lodng hoic chét
phan tan chtra rugu mach dai, hodc carboxymetyl xenluloza hogc cac chit phan tan twong tu
ma thudng duoc st dung trong bao ché dang lidu dugc dung nhu nhil twong va hodc huyén
dich. Céc chét hoat dong bé mit thudong duogc st dung khdc nhu Tweens hodc Spans va/hoic
cc chét nhii tuong hoa hodc chit ting cudng tinh kha dung sinh hoc tuong tu khic ma
thuong dugc st dung trong san xuit cic dang lidu rén, long hodc cac dang lidu khéc c6 thé
dugc sir dung cho muc dich bao ché.

Dugc phdm dugc dé xuét c¢6 thé duge ding theo dudng miéng dudi dang dang lidu
dung duoc qua miéng bét ky bao gdm, nhung khong chi giéi han &, vién nang, vién nén, nhii
tuong va huyén dich, dang phan tdn va dung dich chira nuéc. Trong trudng hop vién nén dé
dung qua miéng, céc chit mang ma thudng duoc sit dung bao gdm lactoza va tinh bt ngo.
Céc chét bdi tron, nhu magie stearat, ciing thudong dugc bd sung vao. Dé ding qua miéng &

dang vién nang, céc chét pha lodng hitu dung bao gdm lactoza va tinh bot ngd kho. Néu huyén
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dich va/hogc nhii tuong chira nude duge dung theo dudong miéng, thanh phin hoat tinh c6 thé
duoc huyén phit hodc hoa tan trong pha dau két hop véi tac nhan nhii twong hoa va/hodc tao
huyén phu. Néu mudn, céc chit lam ngot va/hoic tao huong vi va/hodc tao mau nhat dinh c6
thé duoc thém vao.

Duoc pham duoc dé& xuét cling c6 thé duoc dung dudi dang thude dan dé ding qua
tryc trang. Céc ché pham nay c6 thé duoc bao ché bing céach trén hop chét dugce d& xult voi
t4 dugc khong kich thich thich hop ma 14 rin & nhiét d6 trong phong nhung léng & nhiét do
tryc trang va do dé s& tan chay trong truc trang dé giai phong cac thanh phin hoat tinh. Cac
vét liéu ndy bao gdm, nhung khdng gidi han &, bo cacao, sap ong va polyetylen glycol.

Viéc st dung khu tra duoc phdm dugc dé xuét 1 hitu dung khi viée didu tri mong
mudn bao gdm cac ving hodc co quan d& dang tiép cén bang cach bdi khu tri. P& bdi khu tra
1én da, dugc pham nén duoc bao ché voi thudc m& thich hop chira cac thanh phan hoat tinh
duoc huyén phi hodc hoa tan trong chit mang. Cac chit mang dé dung khu tru céc hop chét
dugc dé xuét bao gdm, nhung khong giéi han &, ddu khoang, ddu mo 1éng, diu mé tring,
propylen glycol, hop chit polyoxyetylen polyoxypropylen, sap nhii tuong héa va nuée. Theo
céch khéc, duge pham co thé duoc bao ché véi lotion hoic kem chira hoat chét duoc huyén
phﬁ hoic hoa tan trong chit mang véi chit nhii héa thich hop. Cac chat mang thich hop bao
gdm, nhung khong gidi han o, ddu khodng, sorbitan monostearat, polysorbat 60, sap xetyl
este, ruou xetearylic, 2-octyldodecanol, ruou benzylic va nuéc. Duoc pham dugc d& xudt c6
thé con dugc dua khu trd vao dudng rudt gia boi dang bao chét thude dit truc trang hoic
trong dang bao ché dé thut thich hop. Miéng dan khu trti qua da ciing ¢6 thé bao gdm.

Duoc pham duoc dé xuét c6 thé duoc ding bang binh phun hodc x6ng hit qua mii.
Céc ché phidm nay duoc bao ché theo cic k¥ thuat da biét trong linh vuc bao ché dugc phdm
va c6 thé dugc bao ché dudi dang dung dich trong nudc mudi, sir dung ruou benzylic hodic
c4c chét bao quan khéc, chat ddy manh hép thu dé cai thién d6 kha dung sinh hoc, flocarbon,
va/hoic cac chit phéan tan hodc hoa tan khac da biét trong linh vuc nay.

Néu cac ché phdm dugc d& xudt chira t6 hop hop chit c6 cac cong thirc duge mb ta &
day va mot hodc nhiéu tac nhén phong ngira hogc diéu tri bd sung, ca hop chit va tac nhan bd
sung nén c6 mat & lidu lwong ndm trong khoang tir 1 dén 100%, va t6t hon 1a ndm trong
khoang tir 5 dén 95% liéu thudng duoc ding theo phét dd liéu phap don. Céc tac nhan bd
sung ¢6 thé duoc dung tach biét, dudi dang mot phan ctia phat dd nhiéu lidu, v6i cdc hop chét
duoc d& xudt & day. Theo cach khac, céc tic nhan nay c6 thé 1a mot phan cia dang lidu don,

duoc tron véi cac hop chét duoc d& xuét ¢ dang ché pham don nhét.
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Céc hop chit dugc mé ta & day c6 thé, vi du, duge ding bang céch tiém, trong tinh
mach, trong dong mach, dudi bi, trong mang bung, trong co, hodc dudi da; hodc qua dudong
miéng, trong miéng, qua miii, qua co, khu trt, duéi dang ché phdm nho mét, hodc bing cach
x6ng hit, véi lidu ndm trong khoang tir 0,5 dén 100 mg/kg can ning, theo cach khac 1a lidu
nim gitta 1 mg va 1000 mg/liéu, mdi 4 dén 120 gid, hodc theo yéu ciu cua thube cu thé. Cac
phuong phap & ddy du tinh viéc dung lwong c¢6 tac dung ctia hop chat hoic ché phdm chira
hop chit dé dat dugc hidu qua mong mudn hodc tuyén bd. Phd bién 13, duoc pham dugc dé
xudt s& dugc st dung tir 1 dén 6 1dn mbi ngay hoic theo cach khéc, dudi dang truyén lién tuc.
Viée sir dung nay c6 thé duoc sir dung dudi dang liéu phdp man tinh hodc cdp tinh. Lugng
thanh phan hoat tinh ma c6 thé dugc két hop voi cac chit mang dé tao ra dang lidu don s&
thay d6i tiry thudc vao vat chu dugc didu tri va cach sir dung cu thé. Dang bao ché phé bién s&
chua tir 5% dén 95% hoat chit (khéi lwong/khdi luong). Theo cach khéc, cac dang bao ché
nay chira tir 20% dén 80% hoat chat.

Liu luong thdp hon hodc cao hon luong néi trén c6 thé can thiét. Cac phat dd lidu
dung va diéu tri cu thé déi voi nguoi bénh cu thé bat ky s& phu thude vao nhidu yéu td, bao
gdm hoat tinh cta hop chét cu thé duoc st dung, do tudi, cdn ning, tinh trang sirc khoe tong
quat, gi6i tinh, ché d6 an, thoi gian ding thudc, tde do bai tiét, td hop thudc, do trAm trong va
tién trinh bénh, tinh trang bénh ly hodc triéu ching va danh gia cta béac sy diéu tri.

Khi cai thién tinh trang bénh ly ctia ngudi bénh, lidu duy tri ctia hop chét, ché pham
hoic dang két hop dugc dé xudt c6 thé duoc dung, néu can. Sau do, lidu hodc tin sudt dung,
hoic ca hai, c6 thé giam xubng, dudi dang ham cua triéu ching, dén muc ma gitr duoc sy cai
thién tinh trang bénh ly khi cac tri€u chirng da duoc lam gidm nhe dén mtc mong mudn. Tuy
nhién, ngudi bénh c6 thé yéu cau phép diéu tri khong lién tuc trong thoi gian dai khi cé sy ti
phét cua triéu ching bénh.

Luwa chon va theo d6i ngwoi bénh

Céc hop chét duoc mb ta & day c6 thé tc ché glutaminaza. Do d6, ngudi bénh va/hoic
d6i tuong c6 thé dugc chon dé diéu tri nho st dung hop chét duoc mo ta & ddy bing cach
danh gia ban dau ngudi bénh va/hoic d6i tuong dé xac dinh liéu ddi twong c6 can tc ché
glutaminaza, va néu d6i tugng dugc xé4c dinh la can rc ché glutaminaza, thi cho ddi 'tuo'ng
ding hop chit duoc mé ta & day.

Déi tuong c¢6 thé duge danh gid 1a dang can Gc ché glutaminaza nho s dung céc
phuong phép da biét trong linh vuc nay, vi du, bang cach do su cé mit va/hoic hoat tinh cta
glutaminaza ¢ nguoi bénh. Theo mot s& phuong 4n, hoat tinh va/hodc ndng d6 glutaminaza

duogc danh gia o bénh ung thu.
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Ngudi bénh nhan hop chit dugc mé ta & day c6 thé duoc theo doi, vi du, v& su cai
thién tinh trang bénh 1y va/hodc cac tic dung khong mong mudn. Sy cai thién tinh trang bénh
ly ctia ngudi bénh ¢ thé dugc danh gia, vi du, bing cach theo dbi su phat trién, khong phat
trién, hodc thoai lui bénh ung thu (vi du, khdi u). Theo mét sé phuong 4n, ngudi bénh duoc
danh gia nho st dung thir nghiém phéng xa hodc danh gia cac thong sb tan mau.

Ngudi bénh va/hodc dbi tugng c6 thé duoc chon dé didu tri nho sir dung hop chét
dugc mo ta & day bang cach tlly ¥, thu mAu ngudi bénh; danh gid mau dé x4c dinh xem miu
¢6 duoc dic trung boi 1) mirc bidu hién E-cadherin thap so v6i chuén tham chiéu, ii) muc biéu
hién vimentin cao so véi chuén tham chiéu, va/hodc iii) muc bidu hién pyruvat carboxylaza
thip hodc giam so véi chuin tham chiéu; va néu ngudi bénh duoc xac dinh 13 ¢6 muc bidu
hién E-cadherin thip so v6i chun tham chiéu, hodc muc biéu hién vimentin cao so v6i chuén
tham chiéu, thi nguoi bénh duoc cho ding hop chit dugc mo ta & day.

Theo mot s§ phuong 4n, mirc biéu hién ctia E-cadherin duoc so véi chudn tham chiéu,
trong d6 chudn tham chiéu 12 mic biéu hién cua E-cadherin & t& bao biéu mé nhu duge md ta
trong tai liéu bat ky trong s6 cac tai liéu tham khao sau: (Yauch et al., (2005) Clin Cancel Res
11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89; Thiery et al., (2002) Nature
Reviews Cancel 2(6):442). Theo mot sb phuong an, mirc biéu hién cua E-cadherin 1a thap,
giam hoc khong c6 so v6i chudn tham chiéu. Theo mot sb phuong 4n, mirc bidu hién cua E-
cadherin dugc do bing cach dénh gid miic RNA ma ma héa E-cadherin. Theo mét s6 phuong
4n, mérc bidu hién ciia E-cadherin duoc danh gid boi muc bidu hién protein E-cadherin. Theo
mot sd phuong an miic bidu hién cua E-cadherin it nhét 12 5, 10, 15, 20, 25, 30, 40, 50, 60, 70,
80, hodc 90% it hon chun tham chiéu. Theo mot s6 phuong 4n mirc biéu hién cta E-cadherin
it nhét 1a giam gip 1,5, 2, 5, 10, 15, 20, 25, 50, 75, 100 1in vé& biéu hién so véi chudn tham
chiéu.

Theo mot s& phwong an, mirc biéu hién vimentin dugc so sanh véi chudn tham chiéu,
trong d6 chuén tham chiéu 1a muc bidu hién vimentin & t& bao biéu md nhu duge mé ta trong
tai liéu bat ky trong s6 cac tai liéu tham khao sau: (Yauch et al., (2005) Clin Cancel Res
11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89; Thiery et al., (2002) Nature
Reviews Cancel 2(6):442). Theo mot sb phuong &n, mirc biéu hién vimentin dugc do bang
cch danh gia muc ARN ma mi héa vimentin. Theo mot s6 phuong an, muac biéu hién
vimentin dugc ddnh gia bdng mirc bidu hién protein vimentin. Theo mét s§ phuong 4n mic
biéu hién vimentin it nhit 12 16n hon 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, hoic 90% so Vi
chuén tham chiéu. Theo mdt s6 phuong an muc biéu hién vimentin it nhét 1a tang 1,5, 2, 5, 10,

15, 20, 25, 50, 75, 100 14n v& mac biéu hién so véi chudn tham chiéu.
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Theo mdt sb phuong 4n, mirc bidu hién pyruvat carboxylaza 14 thip hodc giam so véi
chuén tham chiéu, trong d6 chuin tham chiéu 1a muc bidu hién pyruvat carboxylaza & t& bao
biéu md nhu duwoc mod ta trong tai lidu bat ky trong s& cac tai lidu tham khao sau: (Yauch er
al., (2005) Clin Cancel Res 11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89;
Thiery et al., (2002) Nature Reviews Cancel 2(6):442). Theo mdt s phuong an, mic bidu
hién pyruvat carboxylaza l1a cao hoic ting so véi chuan tham chiéu. Theo mét sb phuong én,
murc bidu hién pyruvat carboxylaza dugc do bing cach danh gid mirc ARN ma ma hoa
pyruvat carboxylaza. Theo mot s& phwong 4n, mérc biéu hién vimentin dugc dénh gia bing
murc biéu hién protein pyruvat carboxylaza . Theo mdt s6 phuong 4n mirc biéu hién pyruvat
carboxylaza it nhat 1a 16n hon 3, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, hoic 90% so v&i chuin
tham chiéu. Theo mot s& phuong an murc biéu hién pyruvat carboxylaza it nhét 1a tang 1,5, 2,
5, 10, 15, 20, 25, 50, 75, 100 1an v& biéu hién so véi chuén tham chiéu.

Mau ngwoi bénh

Céc thuat ngit “mAu ngudi bénh”, “mau ddi tuong”, va “miu” duoc st dung thay thé
cho nhau & day. MAu ngudi bénh ¢6 thé 1a m6 hoic dich thé hodc san phim tir co thé. Miu c6
thé bao gdm mau duoc b dinh, nhing vao parafin, tuoi hosic dong lanh. Vi du, mau mé cé
thé bao gém sinh thiét, niém mac m4 trong. Cac md vi du bao gém phéi, v, ndo, md than
kinh, cét, buf?)ng trung, tuyén giap, lach, rudt Kkét, tuyén tién liét, hach lymphd, da, nang 16ng
va moéng. Cac mau vi du bao gdm mau ldy tir md cting. Cac dich thé vi du bao gdm mau,
huyét tuong, nudc tiéu, bach huyét, nude mét, md hoi, nude bot, tinh dich va dich néo tuy.
San pham tir co thé vi du bao gdm hoi thé thoat ra.

M, dich, hodc san phim c6 thé dugc iy ra khoi ngudi bénh va phan tich. Viéc danh
gia ¢6 thé bao gdbm mot hoic nhiéu bude: thuc hién viéc phan tich mé, dich hoic san phim;
yéu cdu phan tich mé, dich hodc san phdm nay; yéu cau két qua tir viéc phan tich m, dich
hodc san phém nay; hodc nhan két qua tir viéc phan tich mo, dich hoic san phém nay.

Mau md, dich hodc san phim c6 thé dugc phén tich vé muc biéu hién cua gen duogc
mo ta ¢ day, vi du, E-cadherin, vimentin, pyruvat carboxylaza. MAu md, dich hodc san phém
¢ thé duoc phén tich vé mic biéu hién cua protein dugc mo ta o day, vi du, E-cadherin,
vimentin, pyruvat carboxylaza. Miu md, dich hodc san phdm c6 thé dugc phén tich thém vé
murc bidu hién gen cua mot gen hodc nhiéu gen clia qua trinh truyén tin hiéu hodc qua trinh
kiéu hinh duoc chon trudc, vi du, qué trinh chuyén dang biéu mo thanh trung md, qué trinh E-
cadherin, qué trinh vimentin, hodc qua trinh pyruvat carboxylaza. M6, dich hogc sin phdm
mau ¢6 thé con duge phan tich v& mirc biéu hién protein ctia mot protein hodc nhidu protein

cia qua trinh truyén tin hiéu duoc chon loc trudc hogic qua trinh kiéu hinh, vi dy, qua trinh
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chuyén dang biéu mé thanh trung md, qué trinh E-cadherin, qua trinh vimentin, hodc qua trinh
pyruvat carboxylaza.

Phirong phdp danh gid mdu

Mirc biéu hién ciia gen dugc mé ta & day, vi du, E-cadherin, vimentin, va pyruvat
carboxylaza, c¢6 thé duoc danh gia nhd sir dung phuwong phap bét ky trong sé nhiu phuong
phap da biét dé phat hién su biéu hién ctia phan tir duoc sao chép, gen, protein, mARN, ADN
bd gen, hodc cADN. Su bidu hién gen c6 thé dugc do hoic theo dai bing cach do ban sao gen,
vi du, mARN, bang cach do sb luong protein duoc dich ma, hoic bang cach do hoat tinh san
phdm cua gen; loai bit ky c¢6 thé duoc do nhd sir dung céc k¥ thuat chuan duoc biét boi ngudi
¢6 hiéu biét trung binh trong Iinh vuc nay. Vi du khong gidi han vé cac phuong phap nay bao
gdm phuong phap lai hoéa axit nucleic, phuong phdp phién ma nguoc axit nucleic, phuong
phap khuéch dai axit nucleic, phuong phap mién dich dé phat hién cac protein, phuwong phap
tinh sach protein, thir nghiém chirc nang hoéc hoat tinh cua protein.

E-cadherin

Gen E-cadherin ndm trén nhidm sic thé 16 cua ngudi. E-cadherin 1 cadherin dién
hinh cua siéu ho cadherin. Protein E-cadherin duoc ma hoa 1a glycoprotien két dinh té bao
phu thudc canxi gdm c6 nim doan lip cadherin ngoai bo, viing xuyén mang va dudi nim
trong bao chit duoc bao tdn cao. Cac dot bién & gen nay c6 twong lién véi bénh ung thu, bao
gdm bénh ung thu da day, vu, truc trang rudt két, tuyén gidp va budng trimg. Su mét chic
nang ctua E-cadherin dugc cho l1a gép phan vao sy tién trién ctia bénh ung thu bing cach lam
tdng qua trinh ting sinh, xAm l4n va/hodc di cin. Ving ngoai clia protein nay gy ra sy bdm
dinh cua vi khun vao t& bao dong vat c6 vii va mién bao chat 1a cin thiét cho qua trinh ddng
héa. Cac bién thé phién ma E-cadherin dugc nhan biét phat sinh tir dot bién & vi tri ct ndi
lién Ung.

Vimentin

Gen vimentin ndm & nhi®m sic thé 10 cia ngudi va ma héa cho thanh vién thudc ho
protein soi trung gian. Cac sQi trung gian, cung voi cac vi bng va vi soi actin, tao thanh b
khung té bao, ma gitp duy tri hinh dang t& bao va su nguyén ven clia bao chét, ciing nhu 6n
dinh su tuong tac bd khung té bao. Vimentin con ¢ chirc ning trong viéc tao ra ddp ng mién
dich, kiém soat su van chuyén cua cholesterol c6 nguén géc tir lipoprotein mét do thp tir cac
lysosom dén céc vi tri este hda, va hoat dong dudi dang chét td chiic cua nhidu protein quan
trong tham gia vao viéc gén két, di chuyén va su truyén tin hiéu t& bao.

Pyruvat Carboxylaza (PC)

-83-



22789

Gen PC nim trén nhidm séc thé 11 ctia ngudi va ma héa protein pyruvat carboxylaza,
ma xuc tdc qud trinh carboxyl hda pyruvat thanh oxaloaxetat. Enzym hoat dong nay la
homotetrame dugc bé tri trong khdi t dién ma chi ndm trong nén ty thé. Pyruvat carboxylaza
tham gia vao nhiéu quy trinh t& bao bao gdm qua trinh tao glucoza, qué trinh tao lipit, su tiét
insulin va qua trinh tdng hop glutamat dan truyén than kinh. Cac dot bién & gen nay c6 lién
quan dén su thiéu hut pyruvat carboxylaza. Cac bién thé phién ma cét ndi khac v&i cac UTR
5' khac nhau, nhung ma hoa ciing protein, da duoc nhan biét.

Phdn tir axit nucleic

Céac phuong phap duoc md ta & ddy co thé di déi v6i viee danh gid miu vé su biéu
hién gen dugc mo ta ¢ day, vi du, E-cadherin, vimentin, pyruvat carboxylaza; dua trén céc
axit nucleic dugc tich ma tuong duong vai gen dugc mo ta ¢ day, vi du, mac E-cadherin cua
mARN; muic vimentin cia mARN; mudc pyruvat carboxylaza cia mARN. Nhu dugc st dung
& day, thuat ngir “axit nucleic” hodc “phén tir axit nucleic” dwoc du tinh bao gdm phan tir
ADN (vi du, cADN hoic ADN bo gen) va phan tir ARN (vi du, mARN) va cac dang dong
déng cia ADN hodc ARN duoc tao ra nho stir dung cac dang ddng déng cua nucleotit. Phan tir
axit nucleic ¢6 thé 1 soi don hodc soi dbi.

Phén tr axit nucleic “duoc tdch” 1a phan tir dugc tach ra khoi cac phén tir axit nucleic
khac ma c¢6 trong ngudn phén tir axit nucleic tw nhién. Phan tir axit nucleic dugc tach cé thé
khong chira trinh ty (nhu trinh ty mé hoa protein) ma ap sat hai bén axit nucleic trong tu nhién
(tikc la, trinh ty ndm ¢ dau 5' va 3' cta axit nucleic nay) trong ADN ciia sinh vat ma tir d6 axit
nucleic nay duoc thu nhan. Phan tir axit nucleic “dugc tich”, mARN, c¢6 thé gdn nhu khong
chtta cac vat lidu t& bao khac hodc céc protein tap khac tir ngudn té bao hodc md ma tir d6 axit
nucleic ndy dugc thu nhén.

Phan ti axit nucleic dugc mé ta & day cé thé duoc tach nho sir dung cac k¥ thuét sinh
hoc phén tir chun va thong tin trinh tu c6 trong céc co so dit liéu da biét véi ngudi cé hiéu
biét trung binh trong linh vuc ndy. Nho st dung tat c4 hodc mot phan cia cdc trinh ty axit
nucleic, cac phan tir axit nucleic duge mé ta & day c6 thé dugc tach nho sir dung cac k¥ thuat
lai va dong héa chuin (vi du, nhu dugc mo ta trong an phém Sambrook et al., ed, Molecular
Cloning: A Laboratory Manual, 2nd ed, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor,NY, 1989).

Phan tir axit nucleic duoc md ta & ddy c6 thé duoc khuéch dai nho st dung cADN,
mARN, hogic AND bo gen lam khuén va cidc mdi oligonucleotit thich hop theo k¥ thuét
khuéch dai PCR chuén. Céc phan tir axit nucleic duoc khuéch dai nhu vay c6 thé duoc dong

héa vao vat truyén thich hop va duge xac dinh béng phén tich trinh tu ADN. Hon thé nita, cac
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mdi oligonucleotit trong ting véi tit ca hodic mot phin cta phén tir axit nucleic ¢6 thé duoc
tao ra bang cac k¥ thuat tdng hop chudn, vi du, nho st dung mdy tdng hop AND tu dong.

Phén tr axit nucleic duoc tach c6 thé chira phan tir axit nucleic ma c6 trinh ty nucleotit
bb sung véi trinh tu nucleotit ctia axit nucleic twong dwong véi gen dugec mé ta & day, hoic
véi trinh ty nucleotit cla axit nucleic ma hoéa protein twong duong véi gen duge mo ta & day.
Phén tir axit nucleic ma bd sung véi trinh tu nucleotit cho trudc 14 phan tir ma bd sung mot
cach ddy du véi trinh tu nucleotit cho trude ma c6 thé lai véi trinh tw nucleotit cho trude nhd
d6 tao ra dang ddi 6n dinh.

Phan tir axit nucleic duoc mo ta & ddy c6 thé chi chira mot phan cua trinh ty axit
nucleic. Cac phan tir axit nucleic nay c6 thé duoc st dung, vi du, lam mau do hodc mdi. Miu
do/mdi nay c6 thé 1a mot hodc nhiéu oligonucleotit gin nhu tinh khiét. Cac miu do dua trén
trinh tu phéan t0 axit nucleic dugc md ta & ddy cd thé duoc st dung dé phat hién cc san phdm
phién ma hodc trinh tw bd gen tuong duong véi gen duge mo ta & day. Mau do nay ¢ thé
chtra nhém gén nhén, vi du, ddng vi phong xa, hop chit huynh quang, enzym, hoic ddng yéu
t6 enzym. Cac miu do nay c6 thé dugc st dung 1am mot phan cua kit thir nghiém chin doan
dé nhan biét cac t& bao hodc m6 ma biéu hién protein nay, nhu bang cach do cic miic phan ti
axit nucleic ma hoa protein trong mau té bao tir ngudi bénh, vi dy, phat hién cac mic mARN.

Phuwong phdp phdt hién sw biéu hién gen

Céac phuong phap phat hién va/hoic dinh luong san phdm phién mi cua gen, vi du,
mARN hodc cADN tao ra tir d6, ¢6 thé bao gdm nhung khong gidi han ¢ phén tich thim tach
Southern, phén tich tham tach Northern, cac phén tich phan Gmg chudi polymeraza (PCR) va
céc ddy mau do. Céc phuong phéap phat hién va/hodc dinh lugng san phdm phién ma ciia gen,
vi du, mARN hodc cADN tao ra tir d6, c6 thé bao gdm nhung khong giéi han & céc phuong
phép dua trén su lai, vi du, lai véi mau do dic hiéu d6i v6i san phdm phién ma gen, vi dy,
mARN hodc cADN tao ra tir d6. Mtic san phim phién ma gen, v/ du, mARN hodc cADN tao
ra tir do, ¢6 thé duoc thir nghiém bing cach dua miu, hodc mARN hodc cADN tao ra tir do,
hoic khuéch dai tlir d6; vao thir nghiém vi mang axit nucleic, hodc gen chip.

Mirc san phém phién ma gen, vi du, mARN hodac cADN tao ra tu d6, céd thé duoc thir
nghiém bang phuong phép dwa trén phan tng chudi polymeraza (PCR), vi du, PCR dinh
luong, PCR dinh lugng thoi gian thyce, PCR dinh lugng, PCR phién méi ngugc, PCR phién ma
nguoc thoi gian thuc. Mtc san pham phién ma, v/ du, mARN hodc cADN tao ra tr d6, c6 thé
duoc thir nghiém biang phuong phap dwa trén giai trinh tw, vi du, giai trinh tw ARN dinh

luong.
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Mitc san phdm phién ma, v/ du, mARN, c6 thé duoc x4c dinh bing céc phuong phap
tai ché hodc bing cic phuong phap in vitro da biét trong linh vuc nay. Dbi véi céac phuong
phap in vitro, ki thuat phan 1ap ARN bit ki ma khong chon loc nguoc véi su tich mARN cé
thé duoc st dung dé tinh sach ARN tir mau, v/ dy, tir té bao ctia miu (xem, vi du, Ausubel et
al., ed, Current Protocols in Molecular Biology, John Wiley & Sons, New York 1987-1999).
Ngoai ra, s& luong 16n mau mo c6 thé d& dang duoc xir Iy nhd st dung céc k¥ thuat da biét
boi ngudi ¢ hiéu biét trung binh trong linh vuc nay, nhu, vi du, quy trinh tich ARN mot
budc ciia Chomezynski (1989, U.S. Patent No. 4,843,155). Ddi vé6i cac phuong phép tai chd,
mARN khéng can duoc téch ra khoi té bao trude khi phét hién. Trong céc phuong phép nay,
mau t& bao hosic md c6 thé duogc tao ra/xir Iy nhd sir dung phuong phap mé hoc. Sau d6 miu
ndy c6 thé duoc cb dinh trén nén d5, va sau d6 cho tiép xtic véi mau do ma c6 thé lai vai
mMARN ma mé héa san pham phién mi gen quan tAm.

Viée x4c dinh c6 thé duoc dua trén muc biéu hién tuyét dbi; mic bidu hién duoc
chuén hoa, hodc muirc biéu hién tuong dbi; cua san phém phién méa gen, vi du, mARN. Cac
murc biéu hién c6 thé duoc chudn hoa bing cach hidu chinh mirc biéu hién tuyét ddi cua san
phdm phién ma gen bing cach so sanh muc biéu hién ctia né véi mie biéu hién ctia mot gen
khac ma duogc biéu hién 6n dinh, vi du, gen giit nha ma dugc biéu hién dudi dang co cAu. Cac
gen thich hop dé chuin hoa bao gdm gen giit nha nhu gen histon H3 hogc gen actin. Viéc
chuén hoa nay cho phép so sanh mirc biéu hién & mot mau véi mau khac, vi du, mau thir nhét
14y tir ngudi bénh so véi mau thit hai 14y tir ciing ngudi bénh nay, vi du, tir mot md khéc hodc
& thoi didm khac nhau; hodc giita cAc mau tir cdc ngudn khéc nhau, vi dy, mau ngudi bénh tir
mot ngudi bénh so véi miu ngudi bénh tir mot ngudi bénh khéc.

Mtc biéu hién nay c6 thé duoc dua ra dudi dang muc biéu hién tuong d6i. Muc bidu
hién tuong ddi ndy c¢6 thé duoc xac dinh bing cach so sanh muc biéu hién tuyét dbi cia san
phim phién ma gen, vi du, mARN, v6i chudn tham chiéu. Chuén tham chiéu c6 thé bao gdbm
mtc bidu hién ciia san phdm phién ma gen quan tim trong miu dugc xac dinh theo kiéu di
truyén hodc kiéu hinh. Chudn tham chiéu c6 thé 13 mtic biéu hién sin phdm phién ma gen
quan tam, vi du, E-cadherin, vimentin, pyruvat carboxylaza, trong té bao duoc xac dinh theo
kiéu di truyén hoic kiéu hinh 12 t& bao biéu md. Té bao biéu md nay c6 thé dwoc md ta nhu
trong tai lidu bét ky trong sd cac tai liéu sau: (Yauch et al., (2005) Clin Cancel Res 11:24;
Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89; Thiery et al., (2002) Nature Reviews
Cancel 2(6):442).

Mtc biéu hién san pham phién ma gen dugc mo ta & day, vi dy, E-cadherin, vimentin,

pyruvat carboxylaza, c6 thé dugc do it nhat ¢ hai thoi diém dé xac dinh c6 xay ra su thay déi
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& muc biéu hién khong. Vi du, mic biéu hién co thé duge do trude va sau khi diéu tri bing
hop chét duge mo ta & ddy, hodc & mot hoic nhiéu thoi diém trong khi viée didu tri bang hop
chit dugc mé ta & day dang didn ra. Néu mirc bidu hién nay duoc thiy 1a giam, vi du, su biéu
hién E-cadherin giam so véi chudn tham chiéu va/hoic sy biéu hién vimentin ting so v&i
chudn tham chiéu; dbi twong c¢6 thé duoc diéu tri bing hop chat dwoc mé ta & day. Chuin
tham chiéu c6 thé 1a mic biéu hién san phadm phién ma gen quan tdm & t& bao biéu mod duge
xédc dinh ddc tinh. Té bao biéu md dugc xdc dinh dic tinh bdi cdc phuong phap da biét trong
linh vuc nay, vi dy, nhu trong tai lidu bat ky trong s6 cac tai liéu sau: (Yauch er al., (2005)
Clin Cancel Res 11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89; Thiery et al.,
(2002) Nature Reviews Cancel 2(6):442).

Protein

Céc phuong phép duoc mo ta & day c6 thé di doi vai viec danh gid mau vé su bidu
hién ctia gen dugc mo ta o day, vi du, E-cadherin, vimentin, pyruvat carboxylaza; dya trén cdc
protein tach dugc ma tuong duong v6i gen duoc md ta & day, vi du, mic protein cua E-
cadherin; muc protein clia vimentin; muc protein ciia pyruvat carboxylaza. Phuong phap nay
cling ¢6 thé bao gdm viéc dénh gid céc phan co hoat tinh sinh hoc, cac bién thé, cac thé ddng
dang, hoidc céc bién thé cét nbi ctia ching. Polypeptit tu nhién twong dwong véi protein quan
tim c6 thé duoc tach ra tir mau bang so dd tinh ché thich hop st dung cac k¥ thuat tinh ché
protein chun duoc biét bai ngudi c¢6 hiéu biét trung binh trong linh vuc nay.

Protein “dugc tach” hodc “duoc tinh ché” hodic phin c¢6 hoat tinh sinh hoc cia né gin
nhu khdng chura vat chit t& bao hoic cac protein tap chét khac tir ngudn t& bao hodic md ma tir
d6 protein dwoc thu nhan. Thuét ngfr “gan nhu khong chira vat chét té bao” bao gdm céc dang
diéu ché protein trong d6 protein nay duoc tach ra khoi cac thanh phin t& bao ctia té bao ma
tir d6 n6 duoc tach ra. Céc phan cé hoat tinh sinh hoc clia polypeptit c6 thé bao gdm cac
polypeptit chira céc trinh ty axit amin gan gidng hodc c¢6 ngudn gde tir trinh ty axit amin ctia
protein nay, ma chua it axit amin hon protein cé chidu dai du, va thé hién it nhdt m6t hoat tinh
ctia protein chidu dai di tuong duong. Phd bién 13, cdc phin c6 hoat tinh sinh hoc chira mién
hodc motip co it nhét mot hoat tinh cua protein tuong duong.

Phueong phdp phdt hién sw biéu hién ciia protein

Mirc biéu hién cua protein hodc polypeptit c6 thé dwoc phét hién va dinh lugng bing
bat ky trong s6 nhidu phuong phap da biét béi ngudi ¢ hidu biét trung binh trong linh vuc
nay. Céc phuong phédp phét hién va/hodc dinh lugng protein hodc polypeptit duoc mo ta &
day, vi du, E-cadherin, vimentin, pyruvat carboxylaza; c6 thé bao gdm nhung khong gi6i han

& cac phuong phép sinh héa nhu dién di, dién di mao quan, sic ky long hidu ning cao
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(HPLC), séc ky 16p mong (TLC), sic ky khuéch tan cao, va cac phuong phép tuong tu, hodc
cac thir nghiém mién dich khéc nhu phan Gng két tua t5 dang gel hodc dich, khuéch tan mién
dich (don hodc kép), dién di mién dich, thir nghiém mién dich phéng xa (RIA), thir nghiém
hép thu mién dich lién két enzym (ELISAs), thir nghiém mién dich huynh quang, thdm tach
Western, héa md mién dich, lai tai chd, phan loai t& bao hoat héa huynh quang (FACS) va céc
phuong phép tuong tu. Ngudi c6 hiéu biét trung binh c6 thé d& dang sira lai cac phuong phép
phat hién protein/khang thé da biét dé st dung trong viéc xdc dinh xem céc té bao c6 biéu
hién protein hodc polypeptit dugc mo ta & day.

Protein hogc polypeptit ¢6 thé duge phét hién nhd sir dung thir nghiém mién dich. Nhu
duoc s dung & déy, cac thir nghiém mién dich bao gdm céc thir nghiém ma sir dung khéng
thé dé lién két ddc hidu véi protein hodc polypeptit. Thir nghiém mié&n dich c¢6 thé duoc dic
trung boi viée phét hién lién két dic hiéu cta protein hodc polypeptit v6i khang thé trai vai
viée sir dung cac dic tinh hoéa hoc hodc vat ly khac dé tach, hudng dich va dinh luong
polypeptit nay. Polypeptit ndy c6 thé duogc phat hién va/hoic dinh luong nho sir dung bat ky
trong sé nhidu thir nghiém lién két mién dich dugc thira nhan (xem, vi du, Cac patent M§ s6
4,366,241; 4,376,110; 4,517,288; va 4,837,168). Téng quan vé& cac thir nghiém mién dich,
xem Asai (1993) Methods in Cell Biology Volume 37: Antibodies in Cell Biology, Academic
Press, Inc. New York; Stites & Terr (1991) Basic and Clinical Immunology T4i ban 1an thu 7.
Céc tht nghiém mién dich dé phat hién va/hoic dinh luong protein hodc polypeptit c6 thé c¢é
nhiéu dang thirc khac nhau duoc biét rd boi ngudi c6 hiéu biét trung binh trong linh vuc nay.

Khéng thé c6 kha nang lién két véi protein hodc polypeptit, vi du, khdng thé c6 nhan
phét hién dugc (dugc gin nhén truc tiép hodc gién tiép), twong duong vai protein hodc
polypeptit dugc mé ta & ddy, vi du, E-cadherin, vimentin, pyruvat carboxylaza, cé thé duoc st
dung d& phat hién protein hodc polypeptit. Cac khang thé c6 thé 1a da dong hoic don dong.
Khéng thé nguyén ven, hodc doan ctia nd, vi du, Fab hodc F(ab')2 c¢6 thé duoc st dung. Thuét
ngit “dugc gin nhan”, khi néi dén mau do hoic khang thé, dugc du tinh bao gdm viéc gin
nhan truc tép mAu do hodic khang thé nay bing cach ghép nbi, fikc la, lién két vat Iy mot chat
phat hién dugc véi miu do hodc khéng thé, ciing nhu viéc gén nhan gidn tiép mau do hodc
khang thé nay nhd kha ning phan tmg v6i mot chét phan tng khic ma dugc gin nhan truc
tidp. Vi du v& viéc gén nhan gidn tiép bao gdm viéc phat hién khéng thé so cdp nhd str dung
khang thé thtr cp duoc gén nhan huynh quang va viéc gén nhan vao dudi cia mau do ADN
bing biotin sao cho né ¢ thé dugc phét hién bing streptavidin duge gin nhan huynh quang.
Khéng thé nay ciing c6 thé 1a khang thé duoc gin nhin, vi dy, khang thé duoc gin nhin phong

xa, gin nhan chromophore, gan nhan flophore, hodc gan nhan enzym. Dan xuat cia khéang
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thé, vi du, khang thé lién hop v&i co chat hoidc protein ho#ic phéi tir ctia cip protein-phdi tir, vi
dy, biotin-streptavidin, hodc doan khang thé, vi du, khang thé soi don, ving bién ddi cao cua
khéang thé phéan 1ap, v.v., ma lién két dic hiéu voi protein dugc mo6 ta & day, vi du, E-cadherin,
vimentin, pyruvat carboxylaza, nhu protein dugc ma héa bdi khung doc mo twong duong véi
san pham phién ma gen clia protein hodc polypeptit dugc mod ta & day, vi du, E-cadherin,
vimentin, pyruvat carboxylaza, hodc protein hoic polypeptit ma da trai qua tit ca hodc mot
phdn cta qué trinh bién d6i sau dich ma binh thudong cua né, duge sir dung.

Céc protein tir cac t& bao c6 thé duoc tach nho sir dung céc k¥ thuat dugc biét 13 boi
ngudi ¢6 hiéu biét trung binh trong linh vuc nay. Phuong phap tach protein duge sir dung c¢6
thé, vi dy, 14 cac phuong phap duwoc mo ta trong tai liéu Harlow and Lane (Harlow and Lane,
1988, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York).

Miic bidu hién c6 thé duoc dua ra dudi dang mirc biéu hién tuong dbi. Muc bidu hién
tuong dbi nay c6 thé duoc x4c dinh bing céch so sénh muic biéu hién tuyét dbi cua protein vai
chudn tham chiéu. Chudn tham chiéu c6 thé bao gdm murc biéu hién protein quan tdm trong
mAu duoc x4c dinh theo kidu di truyén hodc kidu hinh. Chuan tham chiéu c¢6 thé 1a muc biéu
hién protein quan tam, vi du, E-cadherin, vimentin, pyruvat carboxylaza, trong té bao dugc
xéc dinh dic tinh theo cach di truyén hodc kiéu hinh 1a t& bao bidu mé. Té bao biéu mo c6 thé
duoc xac dinh déc tinh boi cac phuong phép da biét trong Iinh vuc nay, vi du, nhu duge mé ta
trong tai liéu bat ky trong s6 cac tai liéu tham khao sau: (Yauch et al., (2005) Clin Cancel Res
11:24; Savagner et al., (2010) Ann Oncol. 21(suppl 7): vii89; Thiery et al., (2002) Nature
Reviews Cancel 2(6):442).

Mitc biéu hién protein hodc polypeptit duge mé ta & day, vi du, E-cadherin, vimentin,
pyruvat carboxylaza, c6 thé dugc do it nhét & hai thoi diém dé xac dinh c6 xay ra sy thay ddi
murc biéu hién hay khong. Vi du, mirc bidu hién c6 thé duoc do trude va sau didu tri bing hop
chit duoc mo ta & ddy, hodic & mot hoic nhiéu thoi diém trong khi viéc diéu tri bang hop chat
duge mo ta & day dang dién ra. Néu mic biéu hién niy duoc phét hién 13 bi giam, vi du, su
bidu hién cta E-cadherin giam so v&i chuén tham chiéu va/hodc su biéu hién vimentin ting so
v6i chudn tham chiéu; d6i twong c6 thé duge didu tri bing hop chit duoc mo ta & day.

Kt

Ngoai ra, sang ché con d& cap dén kit chira phuong tién dé thir nghiém muc sy biéu
hién gen cua gen dugc mé ta & déy, vi dy, E-cadherin, vimentin, pyruvat carboxylaza. Vi du,
kit nay c6 thé bao gdm tic nhan c6 kha ning tvong tdc véi san phim biéu hién gen cua gen

duoc md ta & day, vi du, E-cadherin, vimentin, pyruvat carboxylaza. Kit nay c6 thé bao gdm
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nhidu tac nhan c6 kha ning tuong tic v4i cdc san pham biu hién gen cua nhidu gen dugc mod
ta & day, vi du, E-cadherin, vimentin, pyruvat carboxylaza. Tac nhin niy c6 thé bao gdm,
nhung khéng chi gi¢i han ¢, khang thé, nhidu khang thé, oligonucleotit, hoic nhidu
oligonucleotit. San pham biéu hién gen c¢6 thé bao gdm, nhung khdng chi gii han ¢, phan ti
phién ma, phéan tr ARN, polypeptit, protein, ADN b gen, hodc cADN.

Kit ¢6 thé con tiry y bao gdm chat phan tmg dé thuc hién céc thir nghiém dugc mé ta &
day. Vi du, kit c6 thé bao gdm cac dung dich dém, dung moi, chit 6n dinh, chit bao quan, cot
tach, chit phan ting phat hién, va enzym, ma c6 thé can thiét dé tach axit nucleic ra khoi mau
cua nguoi bénh, khuéch dai mau nay, vi du, bang gRT-PCR, va dua cdc mau vao tac nhan néu
trén; hodc dé tach protein tir mau ddi tuong, va dua cdc miu vao tac nhan néu trén; hoic cac
chét phan ung dé dua truc tiép mau ddi tvong niy vao tac nhan néu trén. Kit ¢6 thé con bao
gdm cidc mau ddi ching duong tinh va am tinh, vi du, mau axit nucleic dbi chimg (v/ du, mau
axit nucleic ngudi ddi tuong khong bi bénh ung thu, hosc mau mé khong c6 khéi u, hodc ddi
tuong khong duoc nhan phép diéu tri bénh ung thu, hodic cic miu thir nghiém khac dé thu
nghiém & cling thoi diém nhu miu ctia dbi twong. Kit ¢ thé ciing bao gdm tai liéu hudng dan,
ma c6 thé dua ra hudéng din dé ldy mau va xir Iy maiu nguoi bénh, dua miu ndy vao thu
nghiém murc biéu hién gen, va dé doc két qua thir nghiém.

Céc thanh phan cua kit c6 thé duoc dua ra dudi dang bét ky, vi du, dang 16ng, kho, ban
kho, hodc & dang kho lanh, hoic & dang dé bao quan trong diéu kién dong lanh. Ph bién 14,
c4c thanh phén cua kit duoc dua ra dudi dang vo tring. Néu chét phan tng duoc dua ra dudi
dang dung dich long, dung dich 1éng nay thudng la dung dich chta nude, vi du, dung dich
chira nude vo tring. Néu chét phan tng dugce dua ra dudi dang kho, sy hoan nguyén thuong
dat dugc bang cach bd sung dung mai thich hop. Dung méi, vi du, dung dich dém vo trung, cd
thé ty y duoc dua vao Kkit.

Kit c¢6 thé bao gém mot hodc nhidu vat chira cac thanh phan cua kit & ndng do thich
hop dé str dung trong thir nghiém mirc biéu hién gen hodc véi cac huéng dan pha lodng dé su
dung trong thtr nghiém nay. Kit c6 thé bao gdm céc vat chira, cic vat chia hodic cac ngan cho
cac thanh phan thir nghiém, va tai liéu cung cip thong tin. Vi du, cdc miu dbi ching duong va
am c6 thé dugc chira trong chai hodc lo, may phén loai tvong hop v& mit 1am sang c6 thé
dugc déng kin tfong boc chét déo vo triing, va vat lidu mang thong tin ¢ thé dugc chira trong
bao cimg hoic tii nhua. Kit c¢6 thé bao gdm nhidu (vf du, bd) vat chira riéng, m3i bo chira mot
hoic nhiéu dang don vi (vi du, dé st dung v6i mot thir nghiém) cua tic nhan. Céc vat chia

ctia kit ¢6 thé 1a kin khi va/hodic chbng nudc. Vat chira c6 thé dugc dédn nhan dé st dung.
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Kit ¢6 thé bao gdm vat liéu mang thong tin dé thuc hién va doc th nghiém. Kit c6 thé
cling dua ra huéng din vé noi can thong béo két qua thir nghiém, vf du, dén trung tam didu tri
hoic noi cung cdp dich vu cham séc stic khoe. Kit c6 thé bao gdm cac mau thong bao két qua
thir nghiém hoat tinh gen dugc mé ta & ddy, va dia chi va thong tin lién hé lién quan dén noi
can giri cdc mAu ndy hoic cac thong tin lién quan khéc; hodc dia chi URL (Dinh vi tai nguyén
théng nhit) dé thong béo két qua trong co s dit lidu truc tuyén hodc don truc tuyén (vi du,
app). Theo mot phuong an khéc, vat li¢u mang thong tin cé thé bao gdm hudng dan lién quan
dén viéc lidu ngudi bénh c6 nén nhan phép didu tri bang tac nhan té bao gdc khang bénh ung
thu khong, phu thudc vao két qua cla thir nghiém nay.

Vat lidu mang thong tin ctia céc kit khong bi giéi han ¢ hinh thiic ctia né. Trong nhiéu
truong hop, vat liéu mang thong tin ndy, vi du, cac hudng dan, duoc dua ra dudi dang vat in,
vi du, ban in, hinh v&, va/hodc anh chup, vi du, t& nhdn hodc in. Tuy nhién, vat liéu mang
thong tin nay ciing c¢6 thé duoc dua ra dudi cac hinh thirc khac, nhu tai lidu doc dwoc boi may
tinh, ban ghi hinh, hodc ban ghi 4m. V4t liéu mang thong tin cta kit ndy c6 thé 1a thong tin
lién hé, vi du, dia chi dia ly, dia chi email, trang web hodc s6 dién thoai, ma nguoi dung kit c6
thé 14y duoc thong tin quan trong vé thir nghiém hoat tinh gen va/hodc viée sir dung né trong
céc phuong phap duoc mo ta & day. VAt liéu mang thong tin ciing c¢é thé duoc dua ra dudi
dang hinh thuc két hop bét k.

MAu dbi twong ¢6 thé duoc cung cép cho nha cung cip thir nghiém, vi du, nha cung
clp dich vu (nhu tién ich ciia bén thi ba) hodc nha cung c¢Ap dich vu chim séc stc khoe ma
danh gia mAu trong thir nghiém va dua ra két qua. Vi du, nha cung cép thir nghiém c6 thé
nhan mAu tir dbi twong, nhu miu mo, hodc mau huyét tuong, mau hoic huyét thanh, va danh
gid miu nay nhd sir dung thir nghiém dugc mod ta & ddy, va xdc dinh ring dbi tugng nay la
ling vién dé nhan phép diéu tri bing chét wc ché nhu dugc md ta & day. Nha cung cép thu
nghiém c6 thé théng bao cho nha cung cap dich vu chiam séc stic khoe ring dbi tugng 13 ing
vién dé diu tri bing chat trc ché nhu duoc mo ta & day, va ung vién nay dugc ding chat G
ché nhu dugc md ta & day. Nha cung cip thir nghiém cé thé dua ra céc két qua danh gid, va
thy ¥, cac két lun v& mot hodc nhiéu phép chin doan, tién luong hodc lua chon liéu phap
thich hop cho, vi dy, nha cung clp dich vu chiam séc sirc khde, hodc ngudi bénh, hodc cong ty
bao hiém, duéi hinh thirc thich hop bt ky, nhu bing thu hodc thu dién thi, hogic thong qua co
so dit liéu truc tuyén. Thong tin thu dugc va cung cip bdi nha cung cip thir nghiém c6 thé
duoc luu trit trén co so dit liéu.

Vi du thc hién sang ché

Vidu A
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Trong vi du nay, hoat tinh enzym cua glutaminaza duoc do nhd thir nghiém két hop
két qua. Glutamin va phosphat dugc cdp vao GAC & ndng d6 1an lugt bing Km va ACso, va
ndng dd GAC duogc diéu chi dé tao ra phan tng tuyén tinh trong thoi gian 60 phut. Glutamat
tao ra duoc chuyén hoa thanh 2-OG bdi su du dong hoc ctia glutamat dehydroaza. Buéc thir
hai nay dugc cAu hinh cho 2X Km dbi v6i NAD, do NAD du 1 han ché. Tuy nhién, sy du
dong hoc cuia enzym két hop thir ba, diaphoraza, quay vong NAD tr NADH dé gitr ndng do
NAD khong dbi trong sudt qua trinh thir nghiém. Diaphoraza, ciing duge cung cép & lugng du
dong hoc, oxy héa NADH dugc tao ra boi GDH tro lai thanh NAD v6i su khir rezasurin di
kém thanh resorufin huynh quang cao. Resorufin trong pham vi sau thir nghiém duoc dung lai
bang SDS boi Ex544/Em590. Sy gidm tin hidu cho thdy su trc ché mot sb thanh phan cua hé
enzym két hop. Céc két qua tiép theo dugc san loc nguoc ddi véi chi rieng GDH/diaphoraza
dé loai bo cac két qua dbi voi hé enzym két hop trong thir nghiém thit hai.

1.  Vatliéu

BSA Sigma #3294 (khong chtra proteaza)

diaphoraza Enzym Worthington LS004330. Huyén phti lai & 10 mg/ml trong
ddH»0 va bao quan ¢ nhiét do -80C.

EDTA Sigma E6758 hodc twong duong

glutamat dehydroaza Sigma G7882

glutamin Sigma G3126 hodc twong duong

HEPES (pHS,5) Sigma H3375 hoidc twong dwong, dén pH 8,5 bing NaOH

NaCl Sigma S7653 hodc tuong duong

NAD Sigma N7004; luu y: ning lugng s& phan hiy thanh chét Gc ché

néu duoc bao quan & 10 siy bén ngoai. Mua cac 16 nho va didu
ché cac dung dich gdc va bao quan & nhiét do -80C.
resazurin Sigma 199303
natri dodexyl sulfat Sigma L4390 hodc tuong duong
natri phosphat(pH8,5) Diéu ché tir dung dich Sigma mdt bazo (S8282) va hai bazo
(S7907) hoic tuong duong; ndng dd cudi ctia dung dich gbc 1M
duoc didu ché tir dung dich gbc 1 M cua mdi trong sé cac dung
dich hai bazo va mdt bazo
2. Dung dich dém
Dung dich dém 2X (300 mM NaCl, 100 mM HEPES pH 8,5, 0,1% BSA, 0,5 mM
EDTA, 100 mM natri phosphat pH 8,5)
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H8n hop co chit 5X (ndng d6 cudi ciia dung dich dém 1X, véi 13 mM glutamin, 100
uM resazurin, 50 pg/ml diaphoraza)

Hdn hop enzym 1,2X (ndng do cubi cua dung dich dém 1X, véi 0,875 pg/ml GAC,
1,56 mM NAD, 6,25 don vi/ml GDH)

Hdn hop dimg (SDS 6% trong ddH:0)

Quy trinh phén vng

1. Bb sung 1pl hop chit trong DMSO 100%

2. Bb sung 40 ul hdn hop enzym va  trong thdi gian 60 phut & nhiét d trong phong

3. B6 sung 10 pl hdn hop co chét d& bit ddu phan tng

4. Lam ngudi phan umg bing 25 pl SDS 6% va doc két qua Ex544 Em 590

Vidu B:

Trong vi du nay, kha ning hop chit trc ché hé thir nghiém enzym két hop cua phuwong
phép HTS glutaminaza, ma bao gdbm glutamat dehydroaza va diaphoraza, dugc kiém tra thong
qua thir nghiém két hop két qua. Glutamat duoc cung cép & ndng do Km vao GDH, ma sau dé
thuc hién phan ung khir amit hoa khir dé tao ra 20G. NAD dugc cdp & ndng d6 Km 2X vao
hé, va theo dai su chuyén héa cia nd thanh NADH béi hoat tinh ctia diaphoraza. Diaphoraza,
duoc cip ¢ luong du dong hoc 16n vao GDH, chuyén héa NADH tré lai thanh NAD dé giir
mirc NAD khong ddi trong qua trinh phan (mg trong khi khir rezasurin thanh resorufin huynh
quang cao & cung thoi diém. Resorufin trong pham vi sau thir nghiém dugc dimg lai bang

SDS bai Ex544/Em590. Sy giam tin hiu cho thdy su trc ché mot s6 thanh phan cia hé enzym

két hop.
3. Vit liéu
BSA Sigma #3294 (khong chira proteaza)
diaphoraza Enzym Worthington L.S004330. Huyén pht lai & 10
mg/ml trong ddH»0 va bao quan ¢ nhiét do -80C.
EDTA Sigma E6758 hodc twong duong
glutamat dehydroaza Sigma G7882
Axit glutamic Sigma G1251 hodc twong duong
HEPES (pH8,5) Sigma H3375 hoic tvong duong, dén pH 8,5 bang NaOH
NaCl Sigma S7653 hoadc tuong duong

-93-



221789

NAD Sigma N7004; luu y: nang luong s& phan huy thanh chit
trc ché nu dugc bao quan & 10 sdy bén ngoai. Mua céc 16

nho va diéu ché cac dung dich goc va bao quan & nhiét

do -80C.
resazurin Sigma 199303
natri dodexyl sulfat Sigma 1.4390 hodac tuong duong

4. Dung dich dém

Dung dich dém 2X (300 mM NaCl, 100 mM HEPES pH 8,5, 0,1% BSA, 0,5 mM
EDTA, 100 mM phosphat pH 8,5)

Hbn hop co chit 2X (ndng do cudi cua dung dich dém 1X, 40 uM resazurin, 1,8 mM
glutamat, 20 ng/ml diaphoraza)

Hbn hop NAD 10X (ndng d6 cudi ciia dung dich dém 1X, 12,5 mM NAD)

Hdn hop enzym 2,5X (ndng dd cudi ciia dung dich dém 1X, enzym GDH nhu dugc
xéc dinh dbi v6i do tuyén tinh thich hop; vi du 0,05 don vi/ml nhu dugc mé ta & day dé dat
duoc ndng d6 cudi 13 0,02 don vi/ml)

Quy trinh phan &ng

1. B sung 1l hop chét trong DMSO 100%

2. Bb sung 20 pl hdn hop enzym va 1 trong thoi gian 60 phit & nhiét do trong phong

3. B4 sung 5 pl hdn hop NAD

4. B sung 25 pul hdn hop co chét dé bt dAu phan tng

5. Lam ngudi phan tGng bing 25 pl SDS 6% va doc két qua Ex544 Em 590

Vidul
ElOYA rOEt LAM \/A Bry‘PPh;; NaCN
HO .y OH —*  Br vy B - Ny N
THF/Hbi lwu o DCM \/i il Ty SNANSE
’ 14
s
NH, N
Hj” Ej RCH,COM e N o]
M~ ", RCH,00; R HN— | NN
“NI —f 8 L
’L\/'/“\‘ )\ He PYBOP/DIPEA/ Y M»/ks}-.
DME/Nhiét do 1,3,5,8
phong/qua dém

trans-xyclopropan-1,2-diyldimetanol (I-2):

HO\/A""//OI_Ji
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Didu ché hop chit I-2 theo quy trinh dugc bao cdo trong tai liéu (Org. Synth. 2008, 85,
15). B6 sung tir tur (18,28)-dietyl xyclopropan-1,2-dicarboxylat (1 dwong luong) vao dich
huyén phir chira LiAIH4 (1,5 duong lugng) trong THF ¢ nhiét do 0 °C. Hon hop phan Ung sau
dé duoc lam 4m dén nhiét do trong phong va hdi luu trong thoi gian 2 gio. Sau khi lam mat,
hén hop khong ddng nhit nay duoc khudy & nhiét 46 trong phong trong thoi gian 18 gid. Lam
ngudi phan ting bang cach bd sung than trong dung dich NH4Cl bdo hoa tiép theo 1a EtOAc.
Khudy khéi phan ting trong 5 gior tip theo din dén su két tia chit rén mau vang sang ma
duoc loc qua dém celite. Lop celite ndy duge rira thém bang EtOAc. Cac 16p hitu co gom lai
dugc 1am bay hoi dé thu duoc khéi nhdo ma dugc tinh ché qua phép sic ky cot (EtOAC
80%/hexan lam chét rira giai) dé tao ra hop chét o tidu dé I-2.

trans-1,2-bis(bromometyl)xyclopropan (I-3):

{ BI’\A»,,U/BF J

Hop chét I-3 duoc diéu ché theo quy trinh dugc bdo cdo (Tetrahedron Lett. 1997, 53,

10459). BS sung tir tir brom (2,1 duong luong) vao dung dich chua triphenyiphosphin (2,1
duong luong) trong DCM & nhiét d§ 0 °C. Hon hop phan ting duoc khudy trong thoi gian 0,25
gio trude khi bd sung trans-xyclopropan-1,2-diyldimetanol I-2 (1 dwong lugng) (dudi dang
dung dich trong THF). Sau d6 hdn hop nay duoc lam 4m dén nhiét do trong phong va khudy
trong mot gio. Trong qud trinh chiét, tht ca cac chét bay hoi duoc lam bay hoi va khéi thd
duoc tinh ché nho sir dung phép séc ky cot (EtOAc 30%/hexan) dé tao ra hop chat & tiéu dé I-
3.
trans-2,2'-(xyclopropan-1,2-diyl)diaxetonitril (I-4):

{“V%/“]ﬁ

Hop chét I-4 dugc didu ché theo quy trinh duoc bdo cao (Tetrahedron Lett. 1997, 53,

10459). trans-1,2-bis(bromometyl)xyclopropan I-3 (1 dwong luong) duge hoa tan trong hdn
hop EtOH/nudce (2/1). Sau khi bd sung NaCN (4 duong luong) hén hop phan Gmg duoc hdi
luu qua dém. Tét ca cac chit bay hoi dugc lam bay hoi dé thu duoc khéi nhdo ma duge hoa
tan trong nudc va chiét bang ete. Chiét thém 10'15 nude bing ete va cic 16p hitu co gom lai
dugc lam bay hoi dé thu duoc hop chét ¢ tiéu dé I-4. Chét nay duoc sir dung cho budc tiép
theo ma khong cin tinh ché.

trans-5,5'-(-xyclopropan-1,2-diylbis(metylen))bis(1,3,4-thiadiazol-2-amin) (I-5):
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N
A A

trans-2,2'-(xyclopropan-1,2-diyl)diaxetonitril I-4 (1 duong lugng) dugc hoa tan trong

N-N

, N
/
HzN’<S AL~

TFA (2,0 mL) va thiosemicarbazit (2 duong lugng) dugc bd sung vao d6. Hon hop phan tng
duoc hdi luu trong thoi gian 3 gid & nhiét do 100 °C trudc khi 1am ngudi phan ting bang cach
b6 sung than trong dung dich NaHCOj3 bio hda & nhiét d 0 °C dé dwa pH vé quanh 8~9. Chét
rén két tta duoc loc va tinh ché thém dé thu duoc hop chét trams-5,5'-(-xyclopropanl,2-
diylbis(metylen))bis(1,3,4thiadiazol2-amin) I-5.

Quy trinh chung dé tdng hop cac hop chit 1,3, 5, va 6:

B4 sung PYBOP (3 duong luong) va DIPEA (6 duong luong) vao dich huyén phi
chtra trans-5,5'-(-xyclopropan-1,2-diylbis(metylen))bis(1,3,4thiadiazol-2-amin (I-5)(1 duong
luong) va axit thich hop (3 duong luong) trong DMF va khudy qua dém. Sau d6 bd sung nudc
vao hdn hop phan tng va chét thu duoc dugc loc va tinh ché dé thu duge hop chit mong
mudn.

N,N'-(5,5'-(trans-xyclopropan-1,2-diylbis(metylen))bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-phenyl axetamit) (1):

o) 0 §
b <
7S ST
N N
\N/)\‘\\‘.A//\\N/

+

o) 0
NH HN §
S UNDS
‘N/)\/A‘,///L\N‘ !

'H NMR (400 MHz, DMSO-d¢): 0,5-0,7 (m, 2H), 1,0-1,2 (m, 2H), 2,8-3,0 (m, 4H),
3,7-3,9 (s, 4H), 7,2 (m, 10H), 12,60 (br s, 2H). Khdi (M*+1): 505,10.

N,N'-(5,5'-(trans-xyclopropan-1,2-diylbis(metylen))bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(pyridin-2-yl)axetamit) (3):

o)

7S
N N\N /)\\\\\_

NH

S

ALK

>
N

0]

HN
~
N

W |
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o} o) ‘

NH HN =N

Sl NS I Y
‘N/)\A'/,//L\N' |

'H NMR (400 MHz, DMSO-dp) 8: 0,62 (m, 2H), 1,10 (m, 2H), 2,82-3,02 (m, 4H), 4,0
(s, 4H), 7,30 (t, 2H), 7,40 (d, 2H), 7,80 (t, 2H), 8,50 (d, 2H), 12,68 (br s, 2H); Khbi (M*+1):
507,05.

N,N'-(5,5'-(trans-xyclopropan-1,2-diylbis(metylen))bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(pyridin-3-yl)axetamit) (5):

O |
7\ NH HN N
N= N>/\S S/\<N \
\N/)\\\‘\‘A/L\Nl :
_.‘_
0 o
7 \ NH HN N
N= N>/\S S/\<N \ I\/l
WA, Sy

'H NMR (400 MHz, DMSO-dy): 0,58-0,65 (m, 2H), 1,02-1,16 (m, 2H), 2,80-3,13 (m,
4H), 3,84 (s, 4H), 7,34-7,41 (m, 2H), 7,72-7,80 (m, 2H), 8,41-8,58 (m, 4H), 12,63 (br s, 2H).
Khéi (M*™+1): 507,05.

N,N'-(5,5'-(trans-xyclopropan-1,2-diylbis(metylen))bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(thiophen-2-yl)axetamit) (6):

0 0
M NH HN al
S N>/\S S/\<N \
APy
+
0 0
M\ NH HN S I
S N>/\S S/\< " \ ;
‘N/A\/A',,//L\N’

'H NMR (400 MHz, DMSO-ds): 0,58-0,64 (m, 2H), 1,05-1,19 (m, 2H), 2,82-3,04 (m,
4H), 4,03 (s, 4H), 6,93-7,03 (m, 4H), 7,42 (s, 2H), 12,62 (br s, 2H). Khéi (M*+1): 516,90.
Vidu 2
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Sodd 12 {)KOH/E{OH/ DMF/Nhiét dé
5 5 [ &H, pho dé OH
o o D pMORED, P TOTEA T aox
ii) LiAIH,/THF/Nhiét 1} H,0,/NaOH/Nhigt 4 HO DMEF/Nhigt d5 TsO DMEF/hdi luw?2 gidr
110 d6 phong/3 gio k11 phong/3 gidy 12 phong/12 giy 143
i o
SNH; RCHyCOHF ~
HgN™ N2 ;) N,
on P H,m{,w PYBOPDIPEA R HN—( j‘\ms
~ g T— s [ - NH
NE M T M ds Nl }/_/R
14 phong/qua dém 78 o)

(3-metylenxyclobutyl)metanol (I-11):

a's

HO

Hop chét I-10 dwoc mua tir ngudn thwong mai va qua trinh thity phan I-10 dugc tién
hanh theo quy trinh trong tai liéu (J. Am. Chem. Soc. 1958, 80, 5507). B sung KOH (4 duong
luong) vao dung dich chira 3-metylenxyclobutancarbonitril I-10 (1 duong lugng) trong EtOH
trong nudc (50%) va hdn hop khoéng ddng nhét nay duoc 1am néng dén khi hdi luu trong thoi
gian 2 gio. Khi 1am ngudi, tit ca céc chét bay hoi dugc lam bay hoi va chét rin dugc tao
huyén pht trong nude. Bo pH cua dung dich duge didu chinh dén 2 bing cach b sung dung
dich HCI IN va chiét hop chit mong muén béng etyl axetat. Cc 16p hitu co gom lai dugc rira
bing nuéc mudi, lam khd trén MgSOs khan va lam bay hoi dé thu duoc axit 3-
metylenxyclobutancarboxylic & hiéu sudt dinh lugng. Chit nay duoc chuyén truc tiép cho
budc tiép theo.

B6 sung tir tir axit 3-metylenxyclobutancarboxylic (trong THF) (1 duong lugng) vao
dich huyén phu chtta LiAlHs (1,5 duong lugng) trong THF & nhiét do 0 °C. Bo chdu lam
ngudi ra va hdn hop phan ting dugc lam 4m dén nhiét do trong phong va khudy trong thdi
gian 3 gid. Tiép theo 14 chiét Fischer, thu dugc hop chit mong mudn I-11 . Chét nay dugc sir
dung cho budc tiép theo ma khong can tinh ché.

Xyclobutan-1,3-diyldimetanol (I-12):

<7

HO

(3-Metylenxyclobutyl)metanol I-11 (1 duong luong) duoc hoa tan trong THF khan va
BH:.DMS (1 duong luong) duoc bd sung nhé giot & nhiét do 0 °C. Sau khi bd sung, hdn hop
phan tng dugc lam 4m dén nhiét do trong phong va khudy qua dém. Lam ngudi phan ting
bing cach bd sung than trong NaOH (dung dich 3M trong nuéc) & nhiét do O°C tiép theo 1a
b6 sung HoOa. Tiép tuc khudy trong thdi gian 3 gid & nhiét d§ trong phong trude khi pha
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lodng bing nudc va chiét diol ndy bing etyl axetat. Chat thd duge chuyén truc tiép cho bude
tiép theo ma khong can tinh ché.

Xyclobutan-1,3-diylbis(metylen) bis(4-metylbenzensulfonat) (I-13):

OTs |

O

TsO

Dung dich chita xyclobutan-1,3-diyldimetanol I-12 (1 duong lugng) va TEA (3 duong
luong) trong diclometan duoc 1am mét dén nhiét d6 0 °C va tosylclorua (2 dwong luong) duge
bd sung timg phan. H8n hop phan tng duoc dé yén trong thdi gian 12 gid. Trong qué trinh
chiét, hdn hop phéan tmg dugc pha long bang diclometan va rira 16p hitu co bing nude. Co
16p hiru co dé tao ra san phdm mong mudn I-13.

2,2'-(Xyclobutan-1,3-diyl)diaxetonitril (I-14):

CN

O

NC

B& sung NaCN (6 dwong luong)vao dung dich chira xyclobutan-1,3-diylbis(metylen)
bis(4-metylbenzensulfonat) I-13 (1 dwong lugng) trong DMF va duogc hdi luu trong thoi gian
12 gid. Trong qua trinh chiét, hdn hop phan tng dugc pha lodng bing nudc va chiét hop chit
mong mudn bing etyl axetat. Viéc 1am bay hoi dung mdi hitu co thu dugc hop chit I-14.

5,5'-(xyclobutan-1,3-diylbis(metylen))bis(1,3,4-thiadiazol-2-amin) (I-15):

N
H2N 72 \N S x
<L o IN%NHZ

B4 sung thiosemicarbazit (2 dwong lugng) vao dung dich chira 2,2'-(Xyclobutan-1,3-

diyl)diaxetonitril I-14 (1 duong lugng) trong TFA va khudy dung dich & nhiét d6 100 °C
trong thoi gian 3 gid. Lam ngudi hdn hop phan Gmg dén nhiét d6 nhiét do trong phong va lam
ngudi phan tmg bing dung dich NaHCOs bao hda. Chit nay duoc loc va lan lugt rira bing
nudc, etyl axetat va dietyl ete. Thu dugc diamin I-15 .

Quy trinh chung dé tdng hop cic hop chit 7 va 8:

B6 sung PYBOP (3 dwong lugng) vao dung dich chita axit tuong duong (2 duong
luong) va DIPEA (6 duong lugng) trong DMF (NMP dbi véi din xuét pyridyl) & nhiét do 0
°C va khudy trong thoi gian 10 phut & nhiét do trong phong. Hop chét I-15 dugc bd sung vao
hdn hop phan tng va tiép tuc khudy qua dém. Sau d6 bd sung nudce va sin phim mong muén

duogc chiét bing etyl axetat. Lam kho 16p hitu co trén natri sulfat khan va 1am bay hoi dudi ap
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sudt giam. San phim tho thu duoc duoc tinh ché bing cic phuong phép chudn dé thu duoc
san pham tinh khiét.

N,N'-(5,5'-(xyclobutan-1,3-diylbis(metylen))bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
phenylaxetamit) (8):

'"H NMR (400 MHz, DMSO-dp) é: 0,9-1,2 (m, 1H), 1,42-1,60 (m, 1H), 1,84-1,95 (m,
2H), 2,10-2,22 (m, 1H), 2,6-2,7 (m, 1H), 3,0-3,16 (m, 4H), 3,80 (s, 4H), 7,10-7,40 (m, 10H),
12,62 (br s, 2H); Khéi (M™+1): 519,19, 541,25 (M*+23).

N,N'-(5,5'-(xyclobutan-1,3-diylbis(metylen))bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(pyridin-2-yl) axetamit) (7):

<>»~
N h‘ N N N N

'H NMR (400 MHz, DMSO-ds) &: 1,19 -1,22 (m, 1H), 1,45 — 1,61 (m, 1H), 1,82 —
1,92 (m, 1H), 2,15 — 2,05 (m, 1H), 3,01 — 3,16 (m, 4H), 4,01 (s, 4H), 7,22 — 7,42 (m, 4H),
7,72 — 7,80 (m, 2H), 8,44 (s, 2H), 12,6 (br s, 2H). Khdi (M*+23): 543,15.

Vidu3

¢

I&MWOJ‘CuSD.o OHC-., O’,cuo NabBdy HO/\Q,\ 0 /\O/\O NaCN
H)OJNIUO#VDCW MeOH/3 h Te

Pyridin/qua dém OMEHZOMED THE |
148 Nhiét dd phong/12 giv 18 124 4
1 P O
o R S &0 o s
O e
TRasto0 Gz h P ’)“ NR2 o BOPIDIBEANMPY e N
22 [R2) Nhiét d6 phong/qua dém & 4,18-19 ___)

Xyclopentan-1,3-dicarbaldehyt (I-19):

OHC\O/CHO

KMnOs (3,2 duong lugng) va CuSO4 -5H20 (2 duong luong) dugc cho vao trong

diclometan va nudc cdt duoc bd sung vao dich huyén phi nay. Norbornen I-18 (1 dwong
lugng) duoc hoa tan trong diclometan va bd sung tir tir vao hdn hop oxy héa tiép theo 1a #-

butanol. Sau 3 gid hdn hop phan tng dugc loc qua Celite va rira bang nudc mudi bao hoa. Sau
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d6 rira lai nuéc mudi nay bing diclometan. Céc 16p hitu co gom lai dugc lam kho trén natri
sulfat, va loai bo dung méi bang cach lam bay hoi quay & nhiét do mai truong dé tao ra san
phidm mong mudn I-19.

Xyclopentan-1,3-diyldimetanol (I-20):

B6 sung metanol dugc khir oxy vao 1,3-xyclopentandicarbaldehyt I-19 (1 duong

luong) trong binh thét ¢d. Lam mat hdn hop phan tng dén nhiét d6 0°C va NaBH, (2 duong
luong) duge bd sung vao dudi dang cac phin phin udc nhé nhim tranh ting nhiét do phan
Gng 1én trén 10°C. Hn hop phan wmg dwoc d& 4m dén nhiét do trong phong va khudy thém 3
gidr trong bau khi nito. Nudc cét duge b6 sung vao hdn hop phan ung dé lam ngudi NaBH,
con lai bt ky va sau d6 1am bay hoi quay dé loai bo metanol ra khoi dung dich nay. Hdn hop
con lai duge chiét bing diclometan (5 14n) va cac phan doan hitu co gom lai dugc lam khd
trén natri sulfat khan va lam bay hoi dén khi kho dé tao ra hop chét & tiéu d& 1-20.
Xyclopentan-1,3-diylbis(metylen) bis(4-metylbenzensulfonat) (I-21):

Xyclopentan-1,3-diyldimetanol I-20 (1 duong lugng) trong pyridin duge lam mat dén

nhiét d6 0°C va p-toluen sulfonyl clorua (3 duwong lwong) duge bd sung timg phan va khudy ¢
nhiét do trong phong qua dém. Tién trinh phan Gmg duoc theo ddi bing TLC. Sau khi hoan
thanh phan Gng, pyridin duoc chung cét ra. Phin con lai dugc pha lodng bang dietyl ete, rira
bing dung dich HCI 1N, dung dich NaHCOs, nuéc mudi, lam khd trén natri sulfat khan va
lam bay hoi dudi 4p sudt giam. San phdm thd duoc tinh ché bing phwong phap chuin dé tao
ra san phdm mong mudn I-21.

2,2'-(xyclopentan-1,3-diyl)diaxetonitril (I-22):

O

Xyclopentan-1,3-diylbis(metylen) bis(4-metylbenzensulfonat) I-21 (1 duong lugng)

dugc cho vao trong hdn hop DMF:H,0 (3:1) va natri xyanua (6 dwong lugng) duoc bd sung
vao va khudy & nhiét d6 150°C trong thoi gian 15 gio. Tién trinh phan ung duoc theo ddi

bang TLC. Sau khi hoan thanh phan ting, hdn hop phan tng dugc lam ngudi bang nudc, chiét
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béng dietyl ete. Rira 16p hitu co bang nudc mudi, lam khd trén natri sulfat khan va lam bay
hoi dudi 4p sudt giam. San phdm thd dugc tinh ché dé tao ra san phdm mong mudn I-22.

5,5'-(xyclopentan-1,3-diylbis(metylen))bis(1,3,4-thiadiazol-2-amin) (I-23):

HZN’<\N,\N ’ />*NH2

N-\

Hop chét ¢ tiéu dé duoc tdng hop tir 2,2'-(xyclopentan-1,3-diyl)diaxetonitril I-22 theo
quy trinh dugc mo ta cho céc hop chét I-15.
N,N'-(5,5'-(xyclopentan-1,3-diylbis(metylen))bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(pyridin-2-yl) axetamit) (4):
HN’<\S ms/%w
N” N :

o d
) a)

Hop chit o tiéu d& dugc téng hop tr  35,5'-(xyclopentan-1,3-
diylbis(metylen))bis(1,3,4thiadiazol-2-amin) I-15 theo quy trinh nhu dugc md ta cho hop chét
7 and 8.

'"H NMR (400 MHz, DMSO-ds) 8: 1,35-1,40 (m, 2H), 1,70-1,80 (m, 2H), 1,90-1,95
(m, 1H), 2,20-2,24 (m, 2H), 2,98(d, 4H), 4,00 (s, 4H), 7,26 (t, 2H), 7,39 (d, 2H), 7,78 (t, 2H),
8,50 (d, 2H), 12,70 (br s, 2H); Kh6i (M*+1): 535,10.

Vidud

Q

0
)
T )
) NH N-n N
Hooco,coou POCI; H”“’“(’sj\OJ‘S}d za Fm R _'«s /\’\O)\ S\>-NH HPLC khong d6i xim
———— LA N S ot
138

136 137
o) 0 9,
0 V' o Yr 2 N R
R—'q N-p N‘N\ i R“[( N~y -N R"Q ;I‘N RN NH
Hn«(’s)'\O)Ls?"N . MN-(’S ,\kO_‘:Ls}—NH . HN—(S ., O)LS}'
=38 140 1414

N,N'-(5,5'-((1R,3R)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
phenylaxetamit) (19)
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o)
N-N
ol
<S )\H

o}
)
HN \ -
S)/,,, /N /{\L 0
s N
'H NMR (500 MHz, DMSO-ds) 8:1,92-1,95 (m,2H),2,26-2,29 (m,2H),2,34-2,37
(t,2H),3,70 (s,2H),3,72-3,76 (m,4H),7,24-7,34 (m,10H),11,8 (s,2H); Khdi (M*+1): 505,7.
N,N'-(5,5'-((1R,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
phenylaxetamit) (18)

0]
N=N
g
S °N
H
'H NMR (500 MHz, DMSO-d¢) 8:1,94-1,97 (m,2H),2,08-2,09 (t,1H),2,19-2,23
(m,2H),2,61-2,64 (t,1H), 3,63-3,66 (m,2H),3,75 (s,4H),7,23-7,26 (m,2H),7,31-7,34
(t,8H),11,7 (s,2H); Kh6i (M*+1): 505,7.
Vidu$s
N,N'-(5,5'-((1R,4R)-xyclohexan-1,4-diylbis(metylen)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(pyridin-2-yl) axetamit) (2):
Hop chit ¢ tiéu d& duwoc tong hop tr 35,5-((1R,4R)-xyclohexanl, 4-
diylbis(metylen))bis(1,3,4thiadiazol-2-amin) (trans) theo quy trinh nhu dugc md ta cho hop
chét 7 and 8.

e
72
(@]
7 o) S/\< / S \
N N S
< )QN' ‘N/)\N

N N H

'H NMR (400 MHz, DMSO-ds) &: 1,0 (t, 2H), 1,60 - 1,80 (m, 8H), 2,85 (d, 4H), 4,0
(s, 4H), 7,30 (t, 2H), 7,40 (d, 2H), 7,80 (t, 2H), 8,50 (d, 2H), 12,65 (br s, 2H); Khéi (M*+1)
549,10.

-103-



221789

Vidu 6
My
HCOC\O,COOH POCI, HzN-'(S_}\\CrALS}—NHz oo HN -§S )\O} HPLC khéng i ximg
——— M e
130 194
Q
0
R
N*N R N-N NN >
HN—“(S \>“"‘” HN"QS,‘«LOA,&.S)”NH . HN—( ) d ‘)"NH

1-34

5,5'-(xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (I-31):

N-N N-N
HaN— J\O/m & NH:

Hdn hop cia axit xyclohexan-1,3-dicarboxylic (1,0 duwong lugng) va thiosemicarbazit
(2,0 duong lugng) dugc cho vao POCI; (6,0 duong lugng) va khudy & nhiét do 80°C trong
thoi gian 3 gid. Lam mat hdn hop phan tng dén nhiét d6 nhiét d6 trong phong va db vao da
lanh. Hon hop thu dugc duoc loc va sau d6 dua vé pH 8 nhd str dung KOH. Chét duoc tao ra
thu duge dugc rira bing nude va 1am kho dé tao ra san phdm mong mudn (31). Chét nay duogc
sir dung nguyén dang cho bude tiép theo.

Quy trinh chung dé tdng hop cac hop chit (1-33 dén I-35):

0, O&'R
R -
RJ( -N N’N\>_N>H_ R4 ’</N~{u N N\>_NH

/ | 4 \NH
N SALT::]/ﬁ\s * N U * HN’< /3 [::r)\ >—

1-33 1-34
Hbn hop cua hop chét (I-31) (1 duwong lugng), este twong duong (2,5 duong lwong), t-
BuOK (3,0 duong lugng) trong DMF dugc khudy & nhiét do 120-140 °C trong thoi gian 30-60
phit trong 10 vi séng. Hon hop thu duge duoc tinh ché bing cac phuong phap chuan dé tao ra
c4c san phdm mong mudn.
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(1H-
indol-3-yl)axetamit(22):

HNTN\

NH

0 }‘S N-N NH
\
N\ = \l NH —
N o~
(@)

+
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NH
O >\ _N
7S N NH
N, | D>—NH g\/
N)”’- s>\
0

'H NMR (500 MHz, DMSO-de) 8: 1,58(s, 2H), 1,60 (m, 4H), 2,27 (s, 2H), 3,44(s,
2H), 3,88 (s, 4H), 6,97-7,00(t, 4H), 7,28-7,36 (m, 4H), 7,56-7,57(d, 2H), 10,96(s, 2H); Khdi
(M*+H): 596,7.

N,N'-(5,5'-((1S,3R)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(1H-
indol-3-yl)axetamit) (23):

HN N\
NH
° s N-N NH
N, | D=NH )=
N S

0]

HN\

"H NMR (500 MHz, DMSO-ds) 6: 1,49-1,55(s, 3H), 1,75-1,77 (m, 1H), 1,88(m, 1H),
2,05-2,07 (m, 2H), 2,28-2,41(d, 1H),3,23-3,27(t, 2H), 3,88 (s, 4H), 6,97-7,00(t, 4H), 7,28-
7,36 (m, 4H), 7,56-7,57(d, 2H), 10,95(s, 2H), 12,53(s, 2H); Khdi (M*+H): 596,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(1H-
indol-4-yl)axetamit) (24):

HNT Y
NH
0 N
7] N-—
N | D—NH
\ WL NH
o)
+
HN™ Y
NH
O s N-N
‘N
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'H NMR (500 MHz, DMSO-ds) &: 1,01(s, 2H),1,57-1,60(s, 4H), 2,2 (S, 2H), 3,45(S,
2H), 4,01 (s, 4H), 6,55(s, 2H), 6,94-6,96(d, 2H), 7,02-7,05(d, 2H), 7,28-7,33 (m, 4H), 11,11(s,
2H); Khéi (M*+H): 596,7.

N,N'-(5,5'-((1S,3R)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(1H-
indol-4-yl)axetamit) (25):

HN™ ™S

O s N

-N
N’ I S—NH
e s>\ NH
(0)

'"H NMR (500 MHz, DMSO-ds) 6: 1,49-54(m, 3H), 1,74-1,76(s, 2H), 1,87-1,90(m,
3H), 2,37-2,45 (m, 2H), 3,99 (s, 4H), 6,54(s, 2H), 6,94-6,96(d, 2H), 7,03-7,04(d, 2H), 7,2-
7,31 (m, 4H), 11,11(s, 2H); Khdi (M*+H): 597,3.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(pyrimidin-2-yl)axetamit) (27):

A N N
\N‘uo OM N/

N-N N-N
HN%Sﬂ,I,, JI S>\NH

"H NMR (500 MHz, DMSO-d¢) &: 1,61-1,63(m, 2H), 1,83-1,92 (d, 4H), 2,29 (s, 2H),
3,46(s, 2H), 4,11 (s, 4H), 7,40-7,42(t, 2H), 8,75-8,77(d, 4H), 12,02(s, 2H); Khdi (M*+H):
522,8.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
(pyridin-3-yl)axetamit) (28):

'H NMR (500 MHz, DMSO-d¢) 8: 1,59-1,61(m, 2H), 1,81-1,94 (d, 4H), 2,26 (s, 2H),
3,44(s, 2H), 3,83 (s, 4H), 7,34-7,37(m, 2H), 7,72-7,74(d, 2H), 8,46-8,51(d, 4H), 12,75 (s, 2H);
Khéi (M*+H): 521,3.
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N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-S,2-diyl))bis(2-
(pyridin-4-yl)axetamit) (29):

NN
HN
N-N s ©
HN”« \, ~ /N
S” N
— (@)

"H NMR (500 MHz, DMSO-d¢) &: 1,59-1,62(m, 2H), 1,82-1,93 (d, 4H), 2,27 (s, 2H),
3,45(s, 2H), 3,85 (s, 4H), 7,33-7,34(d, 4H), 8,51-8,52(d, 4H), 12,49 (s, 2H); Khbi (M*+H):
521,2.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
metylisoxazol-5-yl)axetamit) (30):

H /N\N N-N
\<sJ’/,, L > [N
o) ' S o
d

'H NMR (500 MHz, DMSO-ds) 8: 1,61-1,64(t, 2H), 1,83-1,97 (m, 4H), 2,21 (s, 6H),
2,30-2,32(s, 2H), 3,49-3,51(t, 2H), 4,07(s, 4H), 6,30(s, 2H), 12,82 (s, 2H); Khdi (M*+H):
529,2.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(4-

O/

(dimetylamino)phenyl)axetamit) (31):

/
—N

H No
N—~ N N-N N
\<sJ’,,_ / \>~N)H\/© N
0 ' S
o}

'H NMR (500 MHz, DMSO-ds) &: 1,59(s, 2H), 1,80-1,84(m, 4H), 2,27-2,29(t, 2H),
2,85(s, 12H), 3,45-3,47(t, 2H), 3,63(, 4H), 6,67-6,69(d, 2H), 7,13-7,14(d, 2H), 12,55(s, 2H);
Khéi (M*+H): 605,3.

N,N'-(5,5'-((1R,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
phenylaxetamit) (10):
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S R

'H NMR (500 MHz, DMSO-d¢) 6:1,16-2,04 (m,2H),2,32-2,37 (d,1H),3,15-3,33
(d,2H),3,66 (s,4H),7,21-7,30 (m,10H); Khdi (M*+1): 519,7.

N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
phenylaxetamit) (11):

0o 0 ; >
N« -N
AN </SJJ : LN/ D—NH
. s

'"H NMR (500 MHz, DMSO-ds) 8:1,5-1,61 (t,2H),1,91-1,93 (t,4H),2,29 (s,2H),3,46-
3,47 (d,2H),3,80 (s,4H),7,25-7,35 (m,10H),12,7 (s,2H); Khdi (M*+1): 519,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))diaxetamit
(12):

"H NMR (500 MHz, DMSO-de) 8:1,61-1,63 (t,2H),1,84-1,97 (m,4H),2,17 (s,6H),2,30-
2,32 (d,2H),3,46-3,48 (t,2H),12,2 (s,2H); Khéi (M*+1): 367,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
(pyridin-2-yl)axetamit) (14):
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7N

\—

_ N
N o)
N/ 0

N-N N-N
HN/</Sj/” | S\>’NH

'H NMR (500 MHz, DMSO-d¢) 8:1,60-1,63 (t,2H),1,83-1,85 (t,2H),1,91-1,95
(m,2H),2,28-2,30 (t,2H),3,45-3,47 (t,2H),3,97 (s,4H),7,26-7,29 (m,2H),7,39-7,40 (d,2H),7,74-
7,78 (m,2H),8,48-8,49 (t,2H),12,1 (s,2H); Khdi (M*+1): 521,7.

N,N'-(5,5'-((1R,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(1-
metyl-1H-indol-3-yl)axetamit) (15):

'"H NMR (500 MHz, DMSO-ds) &:1,49-1,57 (m,3H),1,74-1,79 (t,1H),1,88-1,91
(d,1H),2,05-2,08 (t,2H),2,38-2,40 (d,1H),3,23-3,28 (t,2H),3,75 (s,6H),3,87 (s,4H),12,6 (s,2H);
Khéi (M*+1): 625,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(1-
metyl-1H-indol-3-yl)axetamit) (16):

\
0 N
N D S
H S/KOA“ S
0

A\

N

\

+
\
[ N NN \
N4\ | D—NH
\ H S . S
o!

N

\

'H NMR (500 MHz, DMSO-ds) &:1,57-1,59 (t,2H),1,81-1,92 (m,4H),2,26-2,27
(d,2H),3,44-3,46 (t,2H),3,76 (s,6H),3,88 (s,4H),7,01-7,04 (t,2H),7,13-7,16 (t,2H),7,27
(s,2H),7,39-7,41 (d,2H),7,57-7,59 (d,2H),12,6 (s,2H); Khdi (M*+1): 625,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
(pyridin-2-yl)axetamit) (21):
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'H NMR (500 MHz, DMSO-ds) &:1,60-1,62 (t,2H),1,82-1,85 (m,2H),1,92-1,96
(m,2H),2,29-2,31 (t,2H),3,47-3,49 (t,2H),4,00 (s,4H),7,27-7,29 (m,2H),7,38-7,40 (d,2H),7,75-
7,78 (m,2H),8,48-8,49 (d,2H),12,6 (t,2H); Kh6i (M™+1): 521,7.

N,N'-(5,5'-((1R,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(pyridin-2-yl)axetamit) (20):

7 N\
x ] 0o Q. /N

'H NMR (500 MHz, DMSO-d¢) 6:1,52-1,62 (m,3H),1,78-1,80 (d,1H),1,90-1,93
(d,1H),2,07-2,10  (d,2H),2,42-2,44  (d,1H),3,26-3,34  (m,2H),4,00  (s,4H),7,27-7,30
(m,2H),7,39-7,40 (d,2H),7,75-7,79 (m,2H),8,48-8,49 (d,2H),12,6 (s,2H); Khdi (M*+1): 521,7.

N,N'-(5,5'-((1R,3R)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(pyridin-2-yl)axetamit) (17):

7\

e

N 0 o \
N« _N
. N N
HN—" | |\
S/LT:ZJMLS>\NH

'H NMR (500 MHz, DMSO-ds) 6:1,61-1,62 (d,2H), 1,80-1,85 (m,2H), 1,92-1,94
(t,2H),2,29-2,31 (t,2H), 3,47-3,49 (t,2H),4,00 (s,4H),7,27-7,29 (m,2H),7,38-7,40 (d,2H),7,75-
7,78 (m,2H),8,48-8,49 (d,2H),12,6 (t,2H); Khdi (M*+1): 521,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-

7
N

phenylaxetamit) (9):
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H w
/N
° Z/TN)I"'O/\S)\{}{

'"H NMR (500 MHz, DMSO-ds) 6:1,59 (s,2H),1,83 (s,2H),1,91 (s,2H),2,28 (s,
2H),3,46 (s,2H),3,79 (s,4H),7,26-7,32 (t,10H); Khdi (M*+1): 519,7.

Vidu7

5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin)

HOGC EC,COOH

Axit cis-, trans-xyclohexyl
1.3-dicarboxylic
1) W OH

Sp A g; %?‘2‘ tich dwgc

g Y
H Nz HOOC., . LCOOH BROOC., -~ ,CO0BN
Trans-rice T N L f
. o j CsC0y, BnBr, DF
———

quang-diamin B0k, NaOH
Axit cis-, trans-xyclohexyl Tich SFC trans-dibenzyl syclohexyl 1,3-dicarboxylat

Bute D 1,3-dicarboxylic Bude B tinh khife vé di‘mg phin ddi dnh

Hydro héa

Buge C

W"‘f J }‘*M HN ? HOOC., COOH 1)sock_ OS3N Crl ‘}
WM'“W"'— U 2) Nak, stélam %{g 05

5,5°((1S,3S)-xyclohexan-1,3- Buée D Axit §,8-xyclohexyl 1,3-  BuécE
diy)bis(1,3,4-thiadiazon-2-amin) dicarboxylic Xiie dinh tinh khng ddi xtirng biing tinh thé hye tia X

Budc A: Axit <trans- xyclohexyl 1,3-dicarboxylic

HOOC,, O,COOH

)

Axit cis, trans- xyclohexyl 1,3-dicarboxylic (4,00 g, 23,23 mmol) dugc hoa tan
trongamoni hydroxit ddm déc & nhiét d6 0°C. CaCl, (3,09 g, 27,88 mmol) trong nudc (5 mL)
duoc bd sung vao ¢ nhiét dd 0°C. Chét thu duge duoc loc ra, va axit hoa dich loc bing HCI
dam dic. Chat thu duoc dugc thu gom bang cach loc va lam kho trong chdn khong dé tao ra
axit trans- xyclohexyl 1,3-dicarboxylic. 'H NMR (DMSO-ds) 6: 1,44 (m, 2H), 1,61 (m, 4H),
1,79 (m, 2H), 2,53 (m, 2H), 12,13 (br s, 2H). LC-MS : m/z 171,2 (M-H)

Buwdc B: (S,S5)- dibenzyl xyclohexyl 1,3-dicarboxylat

BnOOC,, O,COOBn

B4 sung BnBr (4,36 g, 25,5 mmol) vao hdn hop cua axit trans- xyclohexyl 1,3-
dicarboxylic (1,46 g, 8,5 mmol), Cs,COs (8,28 g, 25,5 mmol) trong DMF (20 mL). Hén hop
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duoc khudy & nhiét do trong phong trong bau khi nito trong thoi gian 3 gid. Phin con lai duge
pha lodng bing nudc va chiét bing etyl axetat. Rira dung dich hitu co gom lai bing nudc, lam
kho trén NasSOs va ¢6 trong chin khong. San pham thd duge tinh ché bing sic ky nhanh dé
tao ra 3 g trans-dibenzyl xyclohexyl 1,3-dicarboxylat. 'H NMR (CLOROFORM-d) &: 7,51 —
7,30 (m, 10H), 5,15 (s, 4H), 2,84 — 2,72 (m, 2H), 2,06 (t, J = 5,9 Hz, 2H), 1,77 (m, 4H), 1,56
(p, J = 6,0 Hz, 2H). LC-MS : m/z (M+H)=353,4

Téach SFC khong dbi xting: 3 g trans-dibenzyl xyclohexyl 1,3-dicarboxylatdugc tach
bing SFC khong déi xing dé tao ra 1,4 g (S,S)- dibenzyl xyclohexyl 1,3-dicarboxylat (93%).

Buéc C: Axit <(S,S)- xyclohexyl 1,3-dicarboxylic

HoOC,, O,COOH

B sung Pd 10% trén carbon (0,1 g) vao dung dich chia 1 g (S.S)- dibenzyl
xyclohexyl 1,3-dicarboxylat trong 10 mL MeOH. Huyén phi duoc x6i rira bang hydro va
khudy trong thoi gian 20 phut. Sau d6 loc va c6 dé tao ra hop chat mong mudn.

"H NMR (DMSO-ds) 8: 1,44 (m, 2H), 1,61 (m, 4H), 1,79 (m, 2H), 2,53 (m, 2H), 12,13
(brs, 2H). LC-MS : m/z (M-H) = 171,2

Buwde D: 5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin)

N-N

N-N
N, OA S>\NH2

Hén hop cua axit (S,S)- xyclohexyl 1,3-dicarboxylic (500mg, 0,3 mmol) va
thiosemicarbazit (550mg, 0,6 mmol) duoc dua vao POCl; (10mL) va khudy & nhiét d6 40°C
trong thoi gian 30 phut, 60°C trong 30 phit, va 80°C trong 2 gid. Lam mét hdn hop phan ting
dén nhiét do nhiét do trong phong va db 1én d4 lanh. Hon hop thu dugc sau d6 duoc bazo hoa
dén pH = 8 nho str dung NaOH va loc dé tao ra hop chit thd mong mudn. 'H NMR (DMSO-
de) 6 7,05 (s, 4 H), 3,25 (m, 2H), 2,12 (t, 2H J = 5,6 Hz, 2H), 1,84 (m, 2H), 1,70 (m, 2H). LC-
MS : m/z (M+H) =283,3

Racemic-Trans-5,5'-(xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) duoc tdng
hop theo quy trinh tuong tu.

Budc E: (§,S)- xyclohexyl 1,3-dicarboxyl bis((2S)-Bornan-10,2-sultamit)
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Dung dich chura axit (S,S)- xyclohexyl 1,3-dicarboxylic (800 mg, 4,65 mmol) trong
SOCI, duoc khudy & nhiét do 80°C trong thoi gian 1,5 gid. SOCl, du duoc loai bo dudi ap
sudt giam va phan con lai duoc st dung truc tiép cho bude tiép theo. B6 sung vao dung dich
chtra (28)-Bornan-10,2-sultam (2 g, 9,3 mmol) trong toluen (20 mL) dwoc bd sung vao NaH
(60% trong dau, 465 mg, 11,63 mmol) lam nhidu phan & nhiét dd 0°C va hdn hop phan tng
dugc khudy & nhiét do ndy trong thdi gian 30 phut. Xyclohexan-1,3-dicarbonyl diclorua (thu
duoc ¢ trén) trong toluen (5 mL) dugc bd sung nhoé giot va phan tmg dwoc khudy ¢ nhiét do
trong phong qua dém. Hdn hop thu dugc duge pha loing biang EtOAc (50 mL) va nudc (10
mL), tach va chiét 16p nudc bing EtOAc (50 mLx2). Cac 16p hitu co gom lai dugc rira bing
nude mudi, 1am kho trén NaxSOu, loc va tinh ché bing sic ky nhanh d& thu duoc hop chét
mong mudn.

'H NMR (CLOROFORM-d) & 3,93 (dd, J = 7,6, 4,8 Hz, 2H), 3,66 — 3,59 (m, 2H),
3,50 (d, J = 13,7 Hz, 2H), 3,45 (d, J = 13,8 Hz, 2H), 2,12 (dd, J = 13,8, 7,7 Hz, 2H), 1,82 —
2,03 (m, 12H), 1,57 — 1,70 (m, 4H), , 1,39 (dt, J = 16,8, 9,5 Hz, 4H), 1,16 (s, 6H), 0,98 (s,
6H). LC-MS : m/z (M+H) = 567,3.

San phdm duoc tai két tinh trong EtOAc dé thu duge mau ding cho nhiéu xa don tinh
thé tia X, két qua xac nhan ring c4u hinh cta vt liéu ddiaxxit ban dau 1a (S,S).

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))dibutyramit
37)

Dung dich chua 5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (20
mg, 0,07 mmol), axit butyric (18,5 mg, 0,21 mmol), HATU (80,8 mg, 0,21 mmol), va N-etyl-
N-isopropylpropan-2-amin (29,3 mg, 0,23 mmol) trong N,N-dimetylformamit (§ ml) dugc
khudy & nhiét do trong phong qua dém. Hdn hop duoc db vao nudce (10 ml), chit két tia duoc
loc dé thu duoc san phdm thd. San pham thé dugc tinh ché bing phuong phép chudn dé thu

duoc san pham mong muon.
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'"H NMR (DMSO-d¢) 8: 12,41 (s, 2H), 3,43 - 3,55 (m, 2H), 2,44 (t, J = 7,3 Hz, 4H),
2,31 (t,J = 5,7 Hz, 2H), 1,91 - 2,02 (m, 2H), 1,82 - 1,91 (m, 2H), 1,57 - 1,68 (m, 6H), 0,90 (t,
J=71,5Hz, 6H). LC-MS : m/z (M+H) = 423,6.

Céac hop chat sau duoc didu ché theo cach tuong tu:

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(tetrahydrofuran-3-carboxamit) (48)

Quy trinh gidng nhu v6i Hop chit 37

"H NMR (DMSO-ds) &: 12,58 (br s, 2H), 3,87 - 3,98 (m, 2H), 3,65 - 3,83 (m, 6H),
3,47 - 3,55 (m, 2H), 3,27 - 3,34 (m, 2H), 2,31 (t, J = 6,0 Hz, 2H), 2,02 - 2,18 (m, 4H), 1,92 -
2,01 (m, 2H), 1,82 - 1,90 (m, 2H), 1,60 - 1,68 (m, 2H). LC-MS : m/z (M+H) = 479,6

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(4,4,4-
triflobutanamit) (47)

FF F F

Quy trinh gidng nhu v&i Hop chit 37

"H NMR (DMSO-ds) &: 12,61 (br s, 2H), 3,45 - 3,55 (m, 2H), 2,73 - 2,82 (q, 4H), 2,56
- 2,72 (m, 4H), 2,32 (t, J = 5,6 Hz, 2H), 1,92 - 2,01 (m, 2H), 1,81 - 1,90 (m, 2H), 1,57 - 1,70
(m, 2H). LC-MS : m/z (M+H) = 531,6

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
xyclopropylaxetamit) (49)

0O 0]

N-N N-N
HN/</SJ,/’ / S>\NH

Quy trinh giéng nhu véi Hop chit 37

"H NMR (DMSO-d¢) 8: 12,39 (s, 2H), 3,44 - 3,55 (m, 2H), 2,28 - 2,41 (m, 6H), 1,92 -
2,02 (m, 2H), 1,82 - 1,92 (m, 2H), 1,60 - 1,70 (m, 2H), 0,99 - 1,11 (m, 2H), 0,46 - 0,54 (m,
4H), 0,17 - 0,25 (m, 4H). LC-MS : m/z (M+H) = 447,6
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N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
(metylthio)axetamit) (60)

N-N N-N
HN’<Sj%‘ ﬂs>~NH

Quy trinh giéng nhu v&i Hop chit 37.

"H NMR (DMSO-de) &: 12,58 (br s, 2H), 3,47 - 3,54 (m, 2H), 3,41 (s, 4H), 2,33 (t, ] =
5,7 Hz, 2H), 2,16 (s, 6H), 1,85 - 1,99 (m, 4H), 1,61 - 1,67 (m, 2H). LC-MS: m/z (M+H)=
459,5

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(3-
(metylthio)propanamit) (46)

\ 0 o) /

° N-N N-N S
HN/(S)LM l/§>\NH

Quy trinh gidng nhu v6i Hop chit 37.

'"H NMR (DMSO—ds) d: 12,51 (br s, 2H), 3,50 (m, 2H), 2,77 (br s, 8H), 2,32 (m, 2H),
2,08 (s, 6H), 1,96 (m, 2H), 1,87 (m, 2H), 1,64 (m, 2H). LC-MS: m/z (M+H)= 487,5

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
(tetrahydrofuran-2-yl)axetamit) (77)

0 0
o) 0]

N~N N-N
AN, [ J—NH

Quy trinh giéng nhu v6i Hop chét 37

'H NMR (CLOROFORM-d) &: 11,96 (br s, 2H), 4,35 (quin, J = 6,6 Hz, 2H), 3,93 -
4,00 (m, 2H), 3,80 - 3,86 (m, 2H), 3,55 - 3,62 (m, 2H), 2,85 (d, J = 6,2 Hz, 4H), 2,48 (t,J =
5,5 Hz, 2H), 2,12 - 2,18 (m, 2H), 1,95 - 2,00 (m, 4H), 1,76 - 1,82 (m, 4H), 1,61 - 1,68 (m,
4H). LC-MS : m/z (M+H)= 507,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(2-
oxopyrrolidin-1-yl)axetamit) (85)

0)
)=

CN%OO N N O>\\/
N 3, : J &N

N
H
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Quy trinh giéng nhu v6i Hop chét 37
1H NMR (CLOROFORM-d) &: 4,48 (s, 4H), 3,53 - 3,61 (m, 6H), 2,49 (t, ] = 7,9 Hz,
4H), 2,43 (t, ] = 5,4 Hz, 2H), 2,08 - 2,16 (m, 4H), 2,03 (m, 2H), 1,93 (m, 2H), 1,67 - 1,77 (m,
2H). LC-MS : m/z (M+H)= 533,7
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))dibenzamit(39)
0 O

@ng/(Z\JN ) ’:\>\Nl>-|\\©

Quy trinh giéng nhu véi Hop chét 37
"H NMR (DMSO-ds) 8: 12,98 (br s, 2H), 8,12 (d, J = 7,3 Hz, 4H), 7,63 - 7,72 (m, 2H),
7,53 - 7,61 (m, 4H), 3,57 (m, 2H), 2,37 - 2,45 (t, J = 5,6 Hz, 2H), 1,98 (m, 2H), 1,89 (m, 2H),
1,70 (m, 2H). LC-MS : m/z (M+H)=491,6
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))diaxetamit
(41)
0 O

/4 .

N~N
HN— [ Y—N
/<S/L“[::r)\s>\H

Quy trinh giéng nhu v6i Hop chét 37

'H NMR (DMSO-d¢) 8: 12,44 (s, 2H), 3,48 (m, 2H), 2,27 - 2,35 (t, J = 5,6 Hz, 2H),
2,18 (s, 6H), 1,95 (m, 2H), 1,87 (m, 2H), 1,59 - 1,67 (m, 2H). LC-MS : m/z (M+H)= 367,5

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))dipropionamit (40)

0 o}

\¥’ﬁN—42;E%[::TJ[§§~N»\J/

Quy trinh gidng nhu v6i Hop chét 37

'H NMR (DMSO-d¢) 8: 12,40 (s, 2H), 3,37 - 3,54 (m, 2H), 2,47 (q, J = 7,6 Hz, 4H),
2,31 (t, J = 5,6 Hz, 2H), 1,91 - 2,06 (m, 2H), 1,75 - 1,91 (m, 2H), 1,52 - 1,75 (m, 2H), 1,09 (t,
J=17,5Hz, 6H). LC-MS : m/z (M+H)= 395,6

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
metylpropanamit) (98)
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0 0
HN’«SJ/,,,, O}/\S\}‘NH

Quy trinh gidng nhu v6i Hop chét 37
'"H NMR (DMSO-ds) &: 12,42 (s, 2H), 3,43 - 3,53 (m, 2H), 2,77 (cenret, J = 6,7 Hz,
2H), 2,31 (t, J = 5,8 Hz, 2H), 1,91 - 2,02 (m, 2H), 1,80 - 1,91 (m, 2H), 1,57 - 1,68 (m, 2H),
1,12 (d, J = 7,6Hz, 12H). LC-MS: m/z (M+H) = 423,6
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))dixyclopentancarboxamit (62)
o] o)

O/gN/«Z\){\I ) ’}\N»\O

'"H NMR (DMSO-d¢) & 3,48 (m, 2H), 2,95 (m, 2H), 2,31 (t, J = 5,8 Hz, 2H), 2,04 —
1,85 (m, 8H), 1,76 — 1,60 (m, 8H), 1,57 (m, 2H). LC-MS : m/z (M+H)=475,2
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(3-
hydroxy-2,2-dimetylpropanamit) (63)
0 o}

HN | I N
S)”l" S H

'H NMR (DMSO-ds) & 3,82 (s, 4H), 3,57 (m, 2H), 2,46 (t, J = 5,8 Hz, 2H), 2,05 (m,
2H), 1,98 (m, 2H), 1,73 (m, 2H), 1,29 (s, 12H). LC-MS : m/z (M+H)= 483,2.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-flo-
3-metoxyphenyl)axetamit) (78)

\

R0 q F
Qg o 7
N~N N-N
HN/QSJ,M / S\>\NH

Quy trinh gidng nhu véi Hop chét 37

'"H NMR (DMSO-ds) &: 7,13 - 7,18 (m, 4H), 6,88 (d, J = 2,4 Hz, 2H), 3,83 (s, 6H),
3,78 (s, 4H), 2,29 (t, J = 5,4 Hz, 2H), 1,93 (m, 2H), 1,84 (m, 2H), 1,60 (m, 2H). LC-MS : m/z
(M+H)=615,8

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
(benzo[d][1,3]dioxol-5-yl)axetamit) (86)
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Quy trinh gidng nhu véi Hop chét 37

'"H NMR (CLOROFORM-d) 6: 6,98 (s, 2H), 6,89 - 6,94 (m, J = 7,8 Hz, 2H), 6,69 -
6,73 (m, J = 8,0 Hz, 2H), 5,89 (s, 4H), 3,93 (s, 4H), 3,56 - 3,64 (m, 2H), 2,49 (t, ] = 5,4 Hz,
2H), 2,02 - 2,10 (m, 2H), 1,99 (m, 2H), 1,76 - 1,82 (m, 2H). LC-MS : m/z (M+H)= 607,8

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-
flophenyl)axetamit) (88)

R F

0 )

N-N N-N
Y, [ J—NH

Quy trinh giéng nhu v6i Hop chét 37

'"H NMR (DMSO-ds) 8: 12,70 (s, 2H), 7,36 (dd, J = 8,6, 5,6 Hz, 4H), 7,16 (t, J = 8,9
Hz, 4H), 3,81 (s, 4H), 3,43 - 3,51 (m, 2H), 2,29 (t, J = 5,6 Hz, 2H), 1,89 - 1,97 (m, 2H), 1,85
(m, 2H), 1,57 - 1,64 (m, 2H). LC-MS : m/z (M+H)= 555,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2,6-
diflophenyl)axetamit) (86)

F F
%O Ox\ﬂ
N-N N’N
F HN/</Sj/I( ! S\>\NH F

Quy trinh giéng nhu v&i Hop chat 37.

'H NMR (DMSO-d¢) 8: 12,83 (br s, 2H), 7,42 (m, 2H), 7,12 (t, J = 7,9 Hz, 4H), 3,93
(s, 4H), 3,47 - 3,54 (m, 2H), 2,31 (t, ] = 5,6 Hz, 2H), 1,89 - 1,99 (m, 2H), 1,80 - 1,89 (m, 2H),
1,58 - 1,67 (m, 2H). LC-MS : m/z (M+H)= 591,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-
metoxyphenyl)axetamit) (42)
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Quy trinh giéng nhu v6i Hop chét 37

"H NMR (DMSO-d¢) &: 12,59 (s, 2H), 7,24 - 7,30 (m, 2H), 7,21 (dd, J = 7,5, 1,6 Hz,
2H), 6,98 (d, J = 7,9 Hz, 2H), 6,88 - 6,93 (m, 2H), 3,78 (s, 4H), 3,74 (s, 6H), 3,49 (m, 2H),
2,30 (t, J = 5,7 Hz, 2H), 1,91 - 1,99 (m, 2H), 1,79 - 1,87 (m, 2H), 1,59 - 1,65 (m, 2H). LC-MS
: m/z (M+H)=579,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-

cl o o cl
) NN

HN \ / N

s)”"O/\s H

Quy trinh giéng nhu véi Hop chét 37

"H NMR (DMSO-ds) 8: 12,73 (s, 2H), 7,42 (s, 2H), 7,34 - 7,38 (m, 4H), 7,27 - 7,31
(m, 2H), 3,84 (s, 4H), 3,43 - 3,52 (m, 2H), 2,30 (t, J = 5,6 Hz, 2H), 1,89 - 1,98 (m, 2H), 1,77 -
1,88 (m, 2H), 1,57 - 1,65 (m, 2H). LC-MS: m/z (M+H)=587,6

N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-

clophenyl)axetamit) (43)

metoxyphenyl)axetamit) (44)

N\
(0] 0 0 O/
e N
HN | / N
S)/I,,O)\S H

Quy trinh giéng nhu v6i Hop chit 37

'"H NMR (DMSO-d¢) &: 12,69 (s, 2H), 7,24 (t, J = 7,9 Hz, 2H), 6,91 (d, J = 2,1 Hz,
2H), 6,89 (d, J = 7,6 Hz, 2H), 6,84 (dd, J = 8,2, 2,1 Hz, 2H), 3,77 (s, 4H), 3,74 (s, 6H), 3,47
(dt, J = 11,2, 5,7 Hz, 2H), 2,29 (t, J = 5,7 Hz, 2H), 1,88 - 1,98 (m, 2H), 1,76 - 1,86 (m, 2H),
1,54 - 1,65 (m, 2H). LC-MS : m/z (M+H)=579,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-
metoxyphenyl)axetamit) (52)
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Quy trinh gidng nhu véi Hop chit 37

'H NMR (DMSO-ds) 8:12,67 (s, 2H), 7,24 (d, J = 8,8 Hz, 4H), 6,89 (d, J = 8,5 Hz,
4H), 3,73 (s, 6H), 3,72 (s, 4H), 3,43 - 3,50 (m, 2H), 2,29 (t, J = 5,9 Hz, 2H), 1,89 - 2,00 (m,
2H), 1,78 - 1,87 (m, 2H), 1,55 - 1,66 (m, 2H). LC-MS : m/z (M+H)=579,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-

Q/(o 0
cl AN /<NBN '\f’N\>\N cl
Sy

Quy trinh giéng nhu v6i Hop chét 37

'"H NMR (DMSO-ds) 8: 12,77 (s, 2H), 7,41 - 7,48 (m, 4H), 7,29 - 7,37 (m, 4H), 4,00
(s, 4H), 3,45 - 3,54 (m, 2H), 2,30 (t, J = 5,4 Hz, 2H), 1,91 - 1,99 (m, 2H), 1,78 - 1,88 (m, 2H),
1,56 - 1,68 (m, 2H). LC-MS : m/z (M+H)=587.6.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-

clophenyl)axetamit) (51)

clophenyl)axetamit) (50)

Cl Cl

/N
— 0O O
N-N N-N
7\ |\
HN"<S,)0“[:::T/L\S)%~h

Quy trinh giéng nhu véi Hop chit 37

'H NMR (DMSO-ds) 8: 12,73 (s, 2H), 7,40 (d, J = 8,8 Hz, 4H), 7,35 (d, J = 8,8 Hz,
4H), 3,82 (s, 4H), 3,42 - 3,51 (m, 2H), 2,29 (t, J = 5,6 Hz, 2H), 1,89 - 1,99 (m, 2H), 1,77 -
1,87 (m, 2H), 1,55 - 1,66 (m, 2H). LC-MS : m/z (M+H)=587,6

N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(benzo[d][1,3]dioxol-4-yl)axetamit) (218)

O\| r/O

(0] o]

0] (¢]
N-N N-N
LD, : L JNH
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Quy trinh gidng nhu véi Hop chét 37

'THNMR (CLOROFORM-d) &: 6,78 - 6,84 (m, 6H), 5,99 (s, 4H), 3,98 (s, 4H), 3,55 -
3,61 (m, 2H), 2,45 (t, J = 5,4 Hz, 2H), 2,02 (m, 2H), 1,92 (m, 2H), 1,74 (m, 2H). LC-MS : m/z
(M+H)=607,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-

(metylsulfonyl)phenyl)axetamit) (54)
0 0 SO,Me
N-N N’N\>\
| I
HN%S)M'O)\S N

Quy trinh giéng nhu v6i Hop chit 37

'"H NMR (DMSO-de) 8: 12,78 (s, 2H), 7,92 (s, 2H), 7,83 - 7,88 (d, J = 7,6 Hz, 2H),
7,57 - 1,73 (m, 4H), 3,97 (s, 4H), 3,43 - 3,51 (m, 2H), 3,22 (s, 6H), 2,30 (t, J = 5,5 Hz, 2H),
1,90 - 1,98 (m, 2H), 1,76 - 1,88 (m, 2H), 1,55 - 1,65 (m, 2H). LC-MS : m/z (M+H)=675,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-

M602S

(metylsulfonyl)phenyl)axetamit) (66)

MeO,S, SO,Me

Quy trinh giéng nhu véi Hop chit 37

'H NMR (DMSO-ds) 8:12,80 (s, 1H), 7,90 (d, J = 8,3 Hz, 4H), 7,60 (d, J = 8,3 Hz,
4H), 3,96 (s, 4H), 3,46 (m, 2H), 3,20 (s, 6H), 2,30 (t, ] = 5,5 Hz, 2H), 1,92 (m, 2H), 1,83 (m,
2H), 1,61 (m, 2H). LC-MS : m/z (M+H)=675,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-

Q/(O ?
—0 HN/QN\jN I\;’N\>\N O—
S O/\s H

’Quy trinh giéng nhu v&i Hop chit 37

'H NMR (DMSO-d¢) 6:12,59 (s, 2H), 7,27 (t, J = 7,7 Hz, 2H), 7,21 (d, J = 7,5 Hz,
2H), 6,98 (d, J = 8,3 Hz, 2H), 6,85 - 6,94 (m, 2H), 3,78 (s, 4H), 3,74 (s, 6H), 3,49 (m, 2H),
2,30 (t, J = 5,5 Hz, 2H), 1,90 - 1,98 (m, 2H), 1,84 (m, 2H), 1,63 (m, 2H). LC-MS : m/z
(M+H)=579,7

metoxyphenyl)axetamit) (70)
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N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(3-
metoxyphenyl)axetamit) (71)

\
o 0 0 o
v NN
HN \ / N
S)/m,Oj\s H

Quy trinh giéng nhu v6i Hop chat 37

'"H NMR (DMSO-d¢) 6: 12,68 (s, 2H), 7,25 (t, ] = 7,7 Hz, 2H), 6,8-6,91 (m, 4H), 6,84
(d, J=17,5Hz, 3H), 3,77 (s, 4H), 3,75 (s, 6H), 2,29(t, J = 5,4 Hz, 2H), 1,91 (m, 2H), 1,84 (m,
2H), 1,61 (m, 2H). LC-MS : m/z (M+H)=579,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(2-

Q//(O %\Q
NC PN NN
HN/<Sj [ ))\/ s\>\ﬁ o

Quy trinh giéng nhu véi Hop chét 37

'H NMR (DMSO-ds) 8: 12,86 (s, 2H), 7,85 (d, J = 7,8 Hz, 2H), 7,70 (t, J = 7,7 Hz,
2H), 7,56 (d, J = 7,5 Hz, 2H), 7,46 - 7,54 (m, 2H), 4,11 (s, 4H), 3,44 - 3,53 (m, 2H), 2,32 (t,J
= 5,1 Hz, 2H), 1,89 - 2,01 (m, 2H), 1,78 - 1,88 (m, 2H), 1,58 - 1,67 (m, 2H). LC-MS : m/z
(M+H)=569,7.

N,N'-(5,5"-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
xyanophenyl)axetamit) (73)

NC o o c
/<N‘N N-N N
HN— ! N
S)/,hO)\S H

Quy trinh giéng nhu v6i Hop chét 37

"H NMR (DMSO-d¢) &: 12,75 (s, 2H), 7,79 (s, 2H), 7,76 (d, J = 7,5 Hz, 2H), 7,67 (d, J
=17,8 Hz, 2H), 7,56 (t, ] = 7,8 Hz, 2H), 3,92 (s, 4H), 3,45 - 3,51 (m, 2H), 2,30 (t, ] = 5,5 Hz,
2H), 1,90 - 1,99 (m, 2H), 1,80 - 1,88 (m, 2H), 1,62 (m, 2H). LC-MS : m/z (M+H)=569,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-

xyanophenyl)axetamit) (72)

xyanophenyl)axetamit) ( 74)
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Quy trinh gidng nhu véi Hop chit 37

'"H NMR (DMSO-d¢) &: 12,77 (s, 2H), 7,81 (d, J = 8,3 Hz, 4H), 7,53 (d, J = 8,3 Hz,
4H), 3,94 (s, 4H), 3,46 (m, 2H), 2,29 (t, J = 5,5 Hz, 2H), 1,92 (m, 2H), 1,83 (m, 2H), 1,61 (m,
2H). LC-MS : m/z (M+H)=569,7.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-
(triflometoxy)phenyl)axetamit) ( 75)

O @)
_4 N~ -N }
FBCO HN/< ){\l ,\; \>\N OCF3
S IU“O/\S H

Quy trinh gidng nhu véi Hop chit 37
'H NMR (DMSO-dg) 8: 12,77 (s, 2H), 7,50 (d, J = 7,5 Hz, 2H), 7,41 - 7,47 (m, 2H),
7,27 - 7,41 (m, 4H), 3,82 - 4,10 (s, 4H), 3,48 - 3,51 (m, 2H), 2,31 (t, ] = 5,4 Hz, 2H), 1,89 -
2,01 (m, 2H), 1,76 - 1,88 (m, 2H), 1,62 (m 2H). LC-MS : m/z (M+H)=687,7
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
(triflometoxy)phenyl)axetamit)(219)
OCF3 F4CO

0 0
N-N N-N
HN%’SL’I JI S\>\NH

Quy trinh gidng nhu véi Hop chit 37
'"H NMR (CLOROFORM-d) &: 7,40 - 7,44 (d, J = 7,8 Hz, 2H), 7,38 (s, 2H), 7,32 (t, J
=17,9 Hz, 2H), 7,09 - 7,12 (d, J = 8,3 Hz, 2H), 4,08 (s, 4H), 3,61 (m, 2H), 2,51 (t, ] = 5,4 Hz,
2H), 2,07 (m, 2H), 1,99 (m, 2H), 1,78 (m, 2H). LC-MS : m/z (M+H)= 687.,9.
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-o-
tolylaxetamit) ( 83)
0 0}

/'<;\1\N N—r\{>\
\ / N
HN SA/,,,,O)\S H

Quy trinh gidng nhu véi Hop chit 37
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'"H NMR (DMSO-ds) 8: 12,70 (s, 2H), 7,22 - 7,26 (m, 2H), 7,16 - 7,20 (m, 4H), 7,10 -
7,16 (m, 2H), 3,84 (s, 4H), 3,44 - 3,52 (m, 2H), 2,30 (t, J = 5,4 Hz, 2H), 2,27 (s, 6H), 1,89 -
2,01 (m, 2H), 1,76 - 1,88 (m, 2H), 1,56 - 1,66 (m, 2H). LC-MS : m/z (M+H)=547,7
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(2-
(triflometyl)phenyl)axetamit) ( 82)
o}

0
N-N N-N
F3C, S HTN/</SJ,,,, /I S\>\N\ > CF3

Quy trinh gidng nhu v&i Hop chit 37

'H NMR (DMSO-d¢) 8: 12,75 (s, 2H), 7,72 (br s, 2H), 7,55 - 7,67 (m, 6H), 3,95 (s,
4H), 3,45 - 3,51 (m, 2H), 2,29 (t, J = 5,6 Hz, 2H), 1,88 - 2,04 (m, 2H), 1,74 - 1,88 (m, 2H),
1,62 (m, 2H). LC-MS : m/z (M+H)=655,8.

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
(dimetylamino)phenyl)axetamit) ( 35)

0] (0]
N~-N N-N
HN— ), I DN
\ S~ S H Y
N N
/ \

Quy trinh gidng nhu v6i Hop chét 37

IH NMR (DMSO-ds) 8: 12,66 (s, 2H), 7,12 (t, ] = 7,9 Hz, 2H), 6,71 (s, 2H), 6,57 -
6,65 (m, 4H), 3,70 (s, 4H), 3,43 - 3,50 (m, 2H), 2,88 (s, 12H), 2,30 (d, J = 5,1 Hz, 2H), 1,88 -
1,97 (m, 2H), 1,77 - 1,88 (m, 2H), 1,56 - 1,63 (m, 2H). LC-MS: m/z (M+H) = 605,8.

N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-

flophenyl)axetamit) ( 87)
r N N-N
| LD, A S»ﬁ“\

Quy trinh gidng nhu véi Hop chét 37

'H NMR (DMSO-d¢) 8: 12,75 (s, 2H), 7,32 - 7,42 (m, 4H), 7,15 - 7,22 (m, 4H), 3,90
(s, 4H), 3,44 - 3,54 (m, 2H), 2,30 (t, J = 5,8 Hz, 2H), 1,89 - 1,98 (m, 2H), 1,80 - 1,89 (m, 2H),
1,59 - 1,67 (m, 2H). LC-MS : m/z (M+H)= 555,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-
isopropoxyphenyl)axetamit) ( 92)
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'"H NMR (CLOROFORM-d) &: 10,35 (br s, 2H), 7,26 - 7,28 (m, 4H), 7,22 - 7,28 (m,
4H), 6,91 - 6,94 (m, 4H), 4,73 (bay, ] = 6,0 Hz, 2H), 3,85 (s, 4H), 3,49 - 3,56 (m, 2H), 2,44 (t,
J=4,8 Hz, 2H), 1,92 - 2,03 (m, 4H), 1,72 - 1,76 (m, 2H), 1,43 (d, J = 5,9 Hz, 12H). LC-MS :
m/z (M+H)= 635,8

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
isopropoxyphenyl)axetamit) ( 91)

o -

0 0 ;i >
/</N\N N”\i>\
HN \ ! N
S)””'O)\S H

Quy trinh giéng nhu v6i Hop chét 37

'"H NMR (CLOROFORM-d) &: 7,15 - 7,21 (m, 2H), 7,01 - 7,04 (m, 4H), 6,74 - 6,78
(m, 2H), 4,45 - 4,53 (m, 2H), 3,99 (s, 4H), 3,57 - 3,63 (m, 2H), 2,52 (t, ] = 4,8 Hz, 2H), 2,08
(m, 2H), 2,00 - 2,05 (m, 2H), 1,81 (m, 2H), 1,28 (d, J = 6,2 Hz, 12H). LC-MS : m/z (M+H)=
635,9

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
bromophenyl)axetamit) ( 220)

Br Br

<jz 0
N-N N-N

a | D>—NH
4y/<g)%[:j/LS>~

Quy trinh giéng nhu v6i Hop chét 37

"H NMR (CLOROFORM-d) &: 7,66 (s, 2H), 7,40 (d, J = 7,8 Hz, 2H), 7,34 - 7,37 (m,
2H), 7,13 - 7,17 (m, 2H), 3,98 (s, 4H), 3,62 (m, 2H), 2,54 (t, ] = 5,0 Hz, 2H), 2,08 (m, 2H),
2,00 - 2,05 (m, 2H), 1,80 (m, 2H). LC-MS : m/z (M+H)= 674,9

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-m-
tolylaxetamit) ( 111)

o]
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'H NMR (DMSO-ds) &: 12,72 (s, 2H), 7,23 - 7,25 (m, 2H), 7,14 - 7,17 (m, 6H), 3,84
(s, 4H), 3,45 - 3,50 (m, 2H), 2,30 (t, J = 5,8 Hz, 2H), 2,26 (s, 6H), 1,88 - 1,96 (m, 2H), 1,81 -
1,88 (m, 2H), 1,58 - 1,64 (m, 2H). LC-MS : m/z (M+H)= 547,7
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2,3-
dimetoxyphenyl)axetamit) ( 112)
o0— —0

\
/
O O

0 0]
2R
H’A<S/ﬁh“[:::r/L\S NH

Quy trinh giéng nhu véi Hop chit 37

'H NMR (CLOROFORM-d) &: 7,00 - 7,05 (m, 2H), 6,88 (d, J = 8,1 Hz, 2H), 6,91 (d,
J=6,7 Hz, 2H), 3,99 (s, 4H), 3,86 (s, 12H), 3,48 - 3,55 (m, 2H), 2,41 (t,J = 5,2 Hz, 2H), 1,87
-2,01 (m, 4H), 1,68 - 1,76 (m, 2H). LC-MS : m/z (M+H)= 639,8

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(6-
metoxypyridin-3-yl)axetamit) ( 221)

—0Q, o
N N=

oy o 57
N-N N-N,
HN—{Sj,% J! S>\NH

Quy trinh giéng nhu v&i Hop chét 37.

'H NMR (DMSO-ds) 6: 8,21 (s, 2H), 7,70 (dd, J = 8,6, 2,1 Hz, 2H), 6,70 (d, J = 8,3
Hz, 2H), 3,97 (s, 4H), 3,88 (s, 6H), 3,56 - 3,62 (m, 2H), 2,50 (t, J = 5,4 Hz, 2H), 2,06 (m, 2H),
1,98 (m, 2H), 1,78 (m, 2H). LC-MS : m/z (M+H)= 581,8

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-

(thiophen-2-yl)axetamit) ( 59)
Zl SN
<:;<¥—l? \ %L\J>::7
N-N N—
HN/QSA,,“ : J S\>‘NH
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Quy trinh gidng nhu v6i Hop chit 37

'H NMR (DMSO-d¢) 8: 12,74 (br s, 2H), 7,43 (d., 2H), 7,01 (br s, 4H), 4,05 (s, 4H),
3,49 (m, 2H), 2,31 (br s, 2H), 1,94 (m, 2H), 1,86 (m, 2H), 1,62 (m, 2H). LC-MS : m/z
(M+H)=531,6

N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-

(thiazol-4-yl)axetamit) ( 222)
s S

i 0
N-N N-N
HN’{Sj,,M I S\>~NH

Quy trinh gidng nhu v6i Hop chit 37

'H NMR (CLOROFORM-d) &: 8,88 (d, J = 1,9 Hz, 2H), 7,37 - 7,42 (d, J = 1,9 Hz,
2H), 4,22 (s, 4H), 3,55 - 3,61 (m, 2H), 2,47 (t, ] = 5,4 Hz, 2H), 2,03 (d, J = 5,4 Hz, 2H), 1,93 -
1,98 (m, 2H), 1,71 - 1,77 (m, 2H). LC-MS : m/z (M+H)= 533,6

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(3-
metylisoxazol-5-yl)axetamit) ( 30)

N7 SN
b@o o»\/{LO’
N-N N-N
HN—’</SJ% J! S>\NH

Quy trinh gidng nhu v6i Hop chit 37
'"H NMR (CLOROFORM-d) &: 6,24 (s, 2H), 4,26 (s, 4H), 3,60 (s, 2H), 2,49 (t, ] = 4,8
Hz, 2H), 2,28 (s, 6H), 2,07 (m, 2H), 1,99 (m, 2H), 1,78 (m, 2H). LC-MS : m/z (M+H)= 529,7.

NN NN, N-N
HyN,AS)‘,., (Y'\S%NH;» _BuicA 6% J\ ,l 's}h %Mb BB

H()’p chiit 57

N-N

>=_,O _f("o N 9 0::(
>‘*‘ H; BmuC HN PHN"‘(’: T{jﬂ i }_‘ )\" NH
[siaeat OO

Hyp chiit 56 Hop chit 55

Buée A: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(2-nitrophenyl)axetamit) ( 57)
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A e

Quy trinh 13 tuong tu véi Hop chét 37

"H NMR (DMSO-d¢) &: 12,78 (s, 2H), 8,11 (d, J = 7,6 Hz, 2H), 7,73 - 7,78 (m, 2H),
7,58 - 7,63 (m, 4H), 4,27 (s, 4H), 3,44 - 3,53 (m, 2H), 2,30 (t, J = 5,7 Hz, 2H), 1,88 - 1,98 (m,
2H), 1,76 - 1,88 (m, 2H), 1,55 - 1,67 (m, 2H). LC-MS : m/z (M+H)=609,7

Buéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(2-aminophenyl)axetamit) (56)

0 0
H,N PN NN NH
HN%Sﬂ,,,‘IO//\S%” 2

Dung dich chta N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-nitrophenyl)axetamit) (30 mg, 0,05 mmol) va Pd/C (3 mg) trong metanol dugc
khudy & nhiét do trong phong trong thoi gian 3 gid. Hdn hop duoc loc va lam bay hoi trong
chan khong dén khi kho. Phin con lai duoc tinh ché bing phuwong phap chudn dé tao ra hop
chét mong mudn.

'"H NMR (DMSO-de) 8:12,58 (s, 2H), 7,01 - 7,07 (m, 2H), 6,94 - 7,00 (m, 2H), 6,66
(d, J =7,0 Hz, 2H), 6,50 - 6,57 (m, 2H), 5,03 (1, 4H), 3,65 (s, 4H), 3,45 - 3,50 (m, 2H), 2,30
(t, J = 5,3 Hz, 2H), 1,90 - 2,00 (m, 2H), 1,79 - 1,88 (m, 2H), 1,57 - 1,64 (m, 2H). LC-MS :
m/z (M+H)=549,7

Buwéc C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(2-axetamidophenyl)axetamit) ( 55)

(o] (6]
Yd 4»@% 5%

Dung dich chura axit axetic (11,5 mg, 0,19 mmol), HATU (72,6 mg, 0,19 mmol), va
N-etyl-N-isopropylpropan-2-amin (26,5 mg, 0,20 mmol) trong N,N-dimetylformamit (2 ml)
duogc khudy & nhiét do trong phong trong thdi gian 15 phut, sau d6, N,N'-(5,5'-((18,3S)-
xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(2-aminophenyl)axetamit) (35 mg,
0,06 mmol) duoc bb sung vao va tiép tuc khudy qua dém. H3n hop dugc db vao nude (10 ml),
chét két tua duogc loc dé thu duoc san phdm thd. San phdm thdé duoc tinh ché bing phuong

phap chuén dé thu duoc san phdm mong mudn.
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'H NMR (DMSO-de) &: 12,61 (s, 2H), 9,45 (s, 2H), 7,38 (d, ] = 7,6 Hz, 2H), 7,23 -
7,32 (m, 4H), 7,11 - 7,20 (m, 2H), 3,83 (s, 4H), 3,47 (m, 2H), 2,30 (t, ] = 5,6 Hz, 2H), 2,03 (s,
6H), 1,94 (m, 2H), 1,84 (m, 2H), 1,62 (m, 2H). LC-MS : m/z (M+H)=633,7

N-y - o 5o -
Hz“d“{sﬂ,h_ O)Lg})—mm Bused ] _{Jﬁw _{ j ﬁj:\}‘é“\ . Buéc B
el S GRS a—

Hop chit 69

o

el b e Ay
e b O/\ Q NHQ {ﬂ*\ { %\%NW‘C

Hop chét 53
P cha Hop chét 65

Budc A: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-

diyl))bis(z-(3-nitr0phenyl)axetamit) (69)
o)

HN’</ ! X\H
O O

Quy trinh 13 tuong ty v6i Hop chit 37

'"H NMR (DMSO-ds) 8: 12,79 (s, 2H), 8,25 (s, 2H), 8,16 (d, J = 8,3 Hz, 2H), 7,79 (d, J
=17,5 Hz, 2H), 7,65 (t, ] = 7,9 Hz, 2H), 4,02 (s, 4H), 3,48 (m, 2H), 2,30 (d, J = 5,4 Hz, 2H),
1,89 - 2,00 (m, 2H), 1,83 (m, 2H), 1,62 (m, 2H). LC-MS : m/z (M+H)=609,7

Bude B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-aminophenyl)axetamit) (53)

o)
N

N-N
i: ; HN/<) [ ]/ /S>\H
NH,

Quy trinh giéng nhu véi Hop chit 56

'"H NMR (DMSO-ds) 8: 12,64 (s, 2H), 6,95 (t, J = 7,8 Hz, 2H), 6,51 (s, 2H), 6,40 -
6,47 (m, 4H), 5,07 (s, 4H), 3,61 (s, 4H), 3,48 (m, 2H), 2,30 (t, ] = 5,6 Hz, 2H), 1,92 (m, 2H),
1,75 - 1,88 (m, 2H), 1,62 (m, 2H). LC-MS : m/z (M+H)=549,7

Budc C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-axetamidophenyl)axetamit)( 65)

0 0
S IP S S
H \ /
N s) S H
HN NH
/<o o)/\

Quy trinh giéng nhu v6i Hop chit 55
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"H NMR (DMSO-ds) &: 12,73 (s, 2H), 9,94 (s, 2H), 7,54 (s, 2H), 7,50 (d, J = 8,1 Hz,
2H), 7,24 (t,J = 7,8 Hz, 2H), 6,94 - 7,03 (d, J = 7,5 Hz, 2H), 3,76 (s, 4H), 3,43 - 3,52 (m, 2H),
2,30 (t, J = 5,6 Hz, 2H), 2,03 (s, 6H), 1,90 - 1,98 (m, 2H), 1,77 - 1,89 (m, 2H), 1,57 - 1,65 (m,
2H). LC-MS : m/z (M+H)=633,8

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(4-
nitrophenyl)axetamit) ( 64)

0
N-N N-
HN/</Sj O//\s%u
O,N NO,
Quy trinh gidng nhu v6i Hop chit 37
'"H NMR (DMSO-ds) 8: 12,81 (s, 2H), 8,20 (d, J = 8,6 Hz, 4H), 7,61 (d, J = 8,6 Hz,
4H), 4,01 (s, 4H), 3,40 - 3,55 (m, 2H), 2,29 (t, J = 5,6 Hz, 2H), 1,89 - 1,99 (m, 2H), 1,77 -
1,88 (m, 2H), 1,55 - 1,66 (m, 2H). LC-MS : m/z (M+H)=609,7.
N,N'-(5,5'-((18S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-
axetamidophenyl)axetamit) ( 106)

Quy trinh giéng nhu véi Hop chét 55

'"H NMR (DMSO-d¢) 8: 12,67 (s, 2H), 9,93 (s, 2H), 7,52 (d, J = 8,6 Hz, 4H), 7,23 (d, J
= 8,3 Hz, 4H), 3,74 (s, 4H), 3,44 - 3,49 (m, 2H), 2,29 (t, J = 5,5 Hz, 2H), 2,03 (s, 6H), 1,90 -
1,97 (m, 2H), 1,76 - 1,86 (m, 2H), 1,51 - 1,65 (m, 2H). LC-MS : m/z (M+H)=633,8.

Bude A: 2E,2'E)-N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(3-(pyridin-2-yl)acrylamit) ( 45)
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"H NMR (DMSO-ds) 8: 12,88 (s, 2H), 8,69 (d, J = 4,7 Hz, 2H), 7,90 (td, J = 7,8, 1,8
Hz, 2H),7,79 (d, J = 15,4 Hz, 2H), 7,70 (d, J = 7,8 Hz, 2H), 7,44 (dd, J = 7,1, 5,2 Hz, 2H),
7,38 (d, J = 15,4 Hz, 2H), 3,52 - 3,59 (m, 2H), 2,37 (t, J = 5,4 Hz, 2H), 1,96 - 2,05 (m, 2H),
1,88 - 1,96 (m, 2H), 1,64 - 1,71 (m, 2H) ; LC-MS : m/z (M+H)= 545,7.

Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(3-(pyridin-2-yl)propanamit) ( 80)

N N=
/ N 0] (0]

- N~ -N \ /
O‘\/ﬁN%s ){\l% O}[\;\ S%Nw

Dung dich chtra 50 mg Hop chit 45 duoc hoa tan trong 2 mL MeOH. 5 mg Pd/C
duoc bd sung vao va dich huyén phit duge khir khi va hydro héa trong thoi gian 30 phut. Sau
d6 no6 dugce loc va ¢b dé thu duge hop chét & tiéu d& 80.

'"H NMR (CLOROFORM-d) &: 8,59 (d, J = 4,6 Hz, 2H), 7,64 (td, J = 7,7, 1,4 Hz, 2H),
7,27 (d,J =17,7Hz 2H), 7,18 (dd, ] = 7,3, 5,1 Hz, 2H), 3,55 (d, J = 5,6 Hz, 2H), 3,27 - 3,32 (m,
4H), 3,11 - 3,17 (m, 4H), 2,43 (t, J = 5,4 Hz, 2H), 1,94 - 2,03 (m, 4H), 1,74 (m, 2H). LC-MS :
m/z (M+H)= 549,7.

Ciac hop chit 291, 292, 295, 370, 371, 380, va 352 duoc diéu ché theo cach tuong tu
v6i Hop chit 37:

N,N'-(5,5'-((15,35)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-
metoxyphenyl)axetamit) ( 291)

@J N Y LQ
o H/(s)""'Q)\s N O—

N
'"H NMR (DMSO-d¢) 8: 7,14 - 7,32 (m, 4H), 6,85 - 7,03 (m, 4H), 3,54 - 3,83 (m, 12H),
2,39 (t, J = 7,7 Hz, 2H), 2,32 (m, 2H), 1,99 (m, 2H). LC-MS : m/z (M+H)= 565,5
N,N'-(5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(3-
(dimetylamino)phenyl)axetamit) ( 292)
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~N~
o _ -
N/ESE//HQJS&N@

'"H NMR (DMSO-ds) 8: 12,66 (br s, 2H), 7,11 (t, J = 7,8 Hz, 2H), 6,70 (s, 2H), 6,61 (t,
J =6,0 Hz, 4H), 3,72 - 3,82 (m, 6H), 2,88 (s, 12H), 2,38 (t, J = 7,7 Hz, 2H), 2,29 (m, 2H),
1,93 (m, 2H). LC-MS : m/z (M+H)= 591,5

N,N'-(5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(6-

—

metoxypyridin-3-yl)axetamit) ( 295)
O—

N Y N-N N
I\, [\
O

'"H NMR (DMSO-ds) &: 12,71 (s, 2H), 8,09 (d, J = 1,9 Hz, 2H), 7,65 (dd, J = 8,6, 2,4
Hz, 2H), 6,80 (d, J = 8,6 Hz, 2H), 3,83 (s, 6H), 3,77 (s, 4H), 3,74 (m, 2H), 2,38 (t, ] = 7,8 Hz,
2H), 2,24 - 2,34 (m, 2H), 1,89 - 2,02 (m, 2H). LC-MS : m/z (M+H)=567,8

(2R,2'R)-N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-hydroxy-2-phenylaxetamit) ( 370)

/O

'H NMR (CLOROFORM-d) &: 7,51 (d, J = 6,2 Hz, 4H), 7,19 - 7,34 (m, 6H), 5,55 (s,
2H), 3,51 (s, 2H), 2,32 (t, J = 5,5 Hz, 2H), 1,95 (m, 2H), 1,88 (m, 2H), 1,63 (m, 2H) ; LC-MS
:m/z (M+H)=551,2

(2S,2'S)-N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-hydroxy-2-phenylaxetamit) ( 371)

0 0]
N-N

N-N /
HO HN’</SJ,,,,, [ D>—NH %oy

S
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'"H NMR (CLOROFORM-d) 6 : 7,50 (d, J = 5,6 Hz, 4H), 7,24 - 7,33 (m, 6H), 5,55 (s,
2H), 3,53 (m, 2H), 2,36 (t, ] = 5,5 Hz, 2H), 1,95 (m, 2H), 1,86 (m, 2H), 1,65 (m, 2H); LC-MS
:m/z (M+H)=551,5

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(3-
hydroxy-2-phenylpropanamit) ( 380)

E HN’</ ),{ \>\NH ;

'"H NMR (CLOROFORM-d) &: 7,39 (m, 4H), 7,20 (m, 6H), 4,39 (m, 2H), 4,31 (m,
2H), 3,91 (m, 2H), 3,72 (m, 2H), 2,50 (t, J = 5,5 Hz, 2H), 2,08 (m, 2H), 1,96 (m, 2H), 1,78
(m, 2H) ; LC-MS : m/z (M+H)= 579,2

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(3-
xyanophenyl)axetamit) ( 352)

NC o CN
N-N N-N
HN’—qu% JI S\>\NH

'H NMR (DMSO-ds) 8:12,76 (s, 2H), 7,79 (s, 2H), 7,76 (d, J = 7,8 Hz, 2H), 7,65 -
7,69 (d, J = 7,8 Hz, 2H), 7,56 (t, J = 7,8 Hz, 2H), 3,92 (s, 4H), 3,40 - 3,55 (m, 2H), 2,29 (t, ] =
5,5 Hz, 2H), 1,89 - 2,01 (m, 2H), 1,73 - 1,89 (m, 2H), 1,50 - 1,67 (m, 2H). LC-MS : m/z
(M+H)=569,5

N~N
oy ) [ DN
S Hop chit 84
"’” B c A
0'{ ) ==L Q 9 { 3o
< N~N N-N MN
o— Buée B HN—'{' J ] S\ NH

Budc A: metyl 2-(6-metoxypyridin-2-yl)axetat

4 ' O

oSN o~

B4 sung nho giot 2-metoxy-6-metylpyridin (1,5 g, 12,2 mmol) trong THF (15 mL) vao
dung dich chira LDA (18,3 mL, 36,5 mmol) trong THF (120 mL) dugc lam lanh dén -78°C,
va sau d6 hdn hop duoc khudy & nhiét do -78 do C trong thoi gian 2 gid. Dimetyl cacbonat
(1,2 mL, 14,6 mmol) dugc bd sung nhanh vao va tiép tuc khudy & nhiét do -78°C trong thoi
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gian 15 phut. Lam ngudi phan tmg bang H>O & -78°C. Dung dich duoc chiét bing etyl axetat,
lam kho trén natri sulfat va lam bay hoi dudi ap suat giam. Phan con lai dugc tinh ché bing
phuong phép chuin dé thu duoc hop ch4t mong mudn.

'H NMR (CLOROFORM-d) &: 7,55 (dd, J = 8,3, 7,3 Hz, 1H), 6,85 (d, ] = 7,3 Hz,
1H), 6,65 (d, J = 8,3 Hz, 1H), 3,92 (s, 3H), 3,77 (s, 2H), 3,74 (s, 3H). LC-MS : m/z (M+H) =
182,6. '

Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-metoxypyridin-2-yl)axetamit) ( 84)

\OQ’(O ,«N\N N-N %\Q\O/
AN Y, O}LS%NH

Hon hop clia metyl 2-(6-metoxypyridin-2-yl)axetat (128,7 mg, 0,71 mmol), 5,5'-
((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (50 mg, 0,18 mmol), xesi cacbonat
(346,1 mg, 1,06 mmol) trong DMF (3 mL) dugc 1am néng dén nhiét d6 130 °C trong bau khi
nito va vi séng trong thoi gian 45 phut. Hon hop duoc lam bay hoi trong chan khong dén khi
kho. Phén con lai dugc tinh ché bing phuong phap chudn dé tao ra hop chit mong mudn.

'H NMR (DMSO-d¢) 8: 12,70 (s, 2H), 7,60 - 7,76 (m, 2H), 6,98 (d, J = 7,3 Hz, 2H),
6,72 (d, J = 8,1 Hz, 2H), 3,92 (s, 4H), 3,79 (s, 6H), 3,49 (m, J = 6,2 Hz, 2H), 2,32 (t, ] = 6,2
Hz, 2H), 1,94 (m, 2H), 1,85 (m, 2H), 1,63 (m, 2H). LC-MS : m/z (M+H) = 581,7.

N~N N-N
H;N%Sj,". ] S»“NHz Hop chit 118

=\ BuécA Vs - 7 3
Br—h ) =B\ —— e IR { o - Q ‘Q\&
N N Buéc B PN NN 3
o =L, O,«SFNH

Quy trinh giéng nhu v6i Hop chat 84

Budc A: metyl 2-(6-bromopyridin-2-yl)axetat

Z o]

|

Br SN o~

'H NMR (CLOROFORM-d) &: 7,55 (t, J = 7,7 Hz, 1H), 7,42 (d, J = 7,8 Hz, 1H), 7,30
(d, J=17,5 Hz, 1H), 3,86 (s, 2H), 3,75 (s, 3H). LC-MS : m/z (M+H) = 230,2

Bude B: N,N'-(5,5'-((15,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-

diyl))bis(2-(6-bromopyridin-2-yl)axetamit) ( 118)

Br—\ / o o /\N\ Br
N N-N N-N,
HN’(S),%O//\S%NH
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'H NMR (DMSO-ds) 8: 7,71 - 7,82 (m, 2H), 7,58 (s, 2H), 7,47 (d, ] = 7,5 Hz, 2H),
4,03 (s, 4H), 3,50 (m, 2H), 2,32 (1, J = 6,4 Hz, 2H), 1,84 — 1,99 (m, 4H), 1,63 (m, 2H). LC-
MS : m/z (M+H) = 677,6.

Hop chit 223
“o HN*—Q b M ‘E%NH
Buéc A \)/I Btro‘c B o= 5
. L e B
o M Q\ P
~o

Quy trinh gidng nhu v6i Hop chét 84
Buéc A: Metyl 2-(4-metoxypyridin-2-yl)axetat

N7 o~
"H NMR (CLOROFORM-d) 6 8,38 (d, J= 6,0 Hz, 1H), 6,83 (d, J = 2,4 Hz,
1H), 6,73 (dd, J=16,0 Hz, 2,4 Hz, 1H), 3,85 (s, 3 H), 3,81 (s, 2H), 3,73 (s, 3H). LC-
MS : m/z 182,3 (M+H)
Buéce B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl) bis(1,3,4-thiadiazol-5,2-diyl))
bis(2-(4- metoxypyridin—2-yl)axetamit) (223)

HN/<’

N=
\/

'H NMR (METANOL-d4) § 8,50 (d, J = 6,0 Hz, 2H), 6,83 (s, 2H), 6,81 (d, J = 6,0 Hz,
2H), 3,99 (s, 4H), 3,88 (s, 6H), 3,57 (m, 2H), 2,47 (t, J = 5,6 Hz,, 2H), 2,03 — 1,96 (m, 4H),
1,77 (t, J = 5,6 Hz, 2H). LC-MS : m/z 581,9 (M-+H)

Hop chit 224
N‘_\, ==h|
AY i \
0_.
/o\liﬂ\]/ Buéc A N ‘\f;{’«g - o & o
Y - 3, o -
N

Quy trinh giéng nhu véi Hep chit 84
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Bwéce B: 2-(2-metoxypyridin-4-yl)-N-[5-[(1S,3S)-3-[5-[[2-(2-metoxypyridin-4-
yDaxetyl]amino]-1,3,4-thiadiazol-2-yl]xyclohexyl]-1,3,4-thiadiazol-2-yl]axetamit ( 224)

N =N
\O /'d\ o o)\p\o/
SR
HN’<Sj,,M I S>\NH

'"H NMR (CLOROFORM-d) &: 8,11 (d, J= 5,1 Hz, 2H), 7,02 (d, ] = 4,6 Hz, 2H), 6,91
(s, 2H), 4,01 (s, 4H), 3,89 (s, 6H), 3,58 - 3,67 (m, 2H), 2,52 (t, ] = 6,4 Hz, 2H), 2,08 (m, 2H),
1,99 - 2,04 (m, 2H), 1,76 - 1,84 (m, 2H). LC-MS : m/z (M+H)=581,4

N,N'-(5,5'-trans-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
metoxypyridin-2-yl)axetamit) ( 116)

/’_\N 0 o) N\ Y

N
N HN’</Sﬂ,,M

Quy trinh giéng nhu véi Buée B cia Hop chat 84

'"H NMR (METANOL-d4) &: 8,08 (dd, J = 4,8, 1,1 Hz, 2H), 7,46 (dd, J = 8,3, 1,1 Hz,
2H), 7,36 (dd, J = 8,6, 4,8 Hz, 2H), 3,94 (s, 4H), 3,49 - 3,60 (m, 2H), 2,43 (t, J = 5,8 Hz, 2H),
2,01 -2,11 (m, 2H), 1,89 - 1,98 (m, 2H), 1,67 - 1,80 (m, 2H). LC-MS : m/z (M+H)= 581,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(5-

metoxypyridin-2-yl)axetamit) ( 225)

/ \
0]

N —
N-N N-N
4 \ | A\
HN%S),,,,,O/\S%NH

Quy trinh gibng nhu véi Bude B cia Hop chat 84

'"H NMR (CLOROFORM-d) &: 8,27 (d, J = 3,0 Hz, 2H), 7,24 - 7,40 (d, J=8,6Hz, 2H),
7,17 (dd, J = 8,6, 3,0 Hz, 2H), 4,09 (s, 4H), 3,83 (s, 6H), 3,55 (m, 2H), 2,48 (t, J=5,6Hz, 2H),
1,85 -2,09 (m, 4H), 1,62 - 1,78 (m, 2H). LC-MS : m/z (M+H)= 581,7

Hop chit 226
/-D
£ n B0y BueeB  3-f g pe
T == A~ "y o ¢
N N o wum{yﬂ N Sy

Quy trinh giéng nhu vi Hop chit 84
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Budc A: metyl 2-(S-etoxypyridin-2-yl)axetat
EtO

|

N 0]
Nig o~

"H NMR (CLOROFORM-d) &: 8,24 (m, 1H), 7,09 - 7,27 (m, 2H), 4,07 (q, J = 7,0 Hz,
2H), 3,80 (s, 2H), 3,72 (s, 3H), 1,44 (t,J = 7,0 Hz, 4H). LC-MS : m/z (M+H)= 196,3

Buée B: N,N'-(5,5'-((1S,35)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(5-etoxypyridin-2-yl)axetamit) ( 226)

'H NMR (CLOROFORM-d) &: 8,28 (d, J = 2,7 Hz, 2H), 7,23 - 7,33 (d, J = 5,1 Hz,
2H), 7,09 - 7,22 (dd, J = 2,7 Hz, 5,1Hz,2H), 3,96 - 4,19 (m, 8H), 3,51 - 3,61 (m, 2H), 2,45 (t,
J = 5,4 Hz 2H), 1,90-2,07 (m, 4H), 1,74 (m, 2H), 1,33 - 1,49 (t, J=7,0Hz, 6H). LC-MS : m/z
(M+H)=609,2

Hop chit 227
h
TBSO | Bu'o'c A TEEG\f Buéc B \I\/\l\j} g
&“‘N /]\/IL “or Buoe C
o o o S
S =Y (
O &= <—/N’ O /\50
- 0 = ==
i . Buwéc D 4 N. o M,j v
: - ﬂMm{{gwl’I«. l;:il’hi},_ }IIL N)‘Wf;’
TN
o

Buwéc A: metyl 2-(5-((tert-butyldimetylsilyl)oxy)pyridin-2-yl)axetat

TBSO\EI
P
N

Quy trinh giéng nhu véi Bude A ctia Hop chit 84

Buéc B: metyl 2-(5-hydroxypyridin-2-yl)axetat
HO

N o
N” o~
B sung TBAF (1M, 3,5ml) vao dung dich duoc khudy chira metyl 2-(5-((tert-

butyldimetylsilyl)oxy)pyridin-2-yl)axetat (1g, 3,5mmol) trong THF & nhiét do trong phong.
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Toan bd hdn hop duoc khudy & nhiét do trong phong qua dém. Lam bay hoi va chiét bing
EtOAc, rira 16p hitu co bing nudc, 1am bay hoi va tinh ché bing phuong phap chudn.

'H NMR (CLOROFORM-d) &: 8,18 (s, 1H), 7,23 - 7,32 (m, 2H), 3,84 (s, 2H), 3,70 (s,
3H). LC-MS : m/z (M+H)=168,2

Budc C: metyl 2-(5-(2-metoxyetoxy)pyridin-2-yl)axetat

BS sung Cs:COs(1,4g, 4,5mmol) tiép theo 1a 1-bromo-2-metoxyetan(621mg,
4,5mmol) vao dung dich dugc khudy chira metyl 2-(5-((tert-butyldimetylsilyl)oxy)pyridin-2-
ylaxetat (500mg, 3mmol) trong MeCN ¢ nhiét do trong phong. Toan b san phim duoc lam
néng dén nhiét d6 80°C qua dém. LC-MS thé hién san phim mong mudn. Loc, 1am bay hoi va
tinh ché san phim nay bing phuong phép chuan.

'"H NMR (CLOROFORM-d) &: 8,28 (s, 1H), 7,22 (d, J = 1,9 Hz, 2H), 4,16 (dd, J =
5,5, 3,9 Hz, 2H), 3,80 (s, 2H), 3,74 - 3,78 (dd, ] = 5,5, 3,9 Hz, 2H), 3,72 (s, 3H), 3,46 (s, 3H).
LC-MS : m/z (M+H)=226,2

Buée D: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(5-(2-metoxyetoxy)pyridin-2-yl)axetamit) ( 227)

Q Oo—

O/
=3 ¢
L ng
NN ~ Y
HN_<SJ%‘ N SN)\[l{
Quy trinh giéng nhu v6i Buée B cia Hop chit 84
'H NMR (CLOROFORM-d) &: 8,40 (d, J = 2,4 Hz,2H), 7,21 - 7,25 (dd, J = 8,6, 2,4
Hz, 2H), 7,19 (d, J = 8,9 Hz, 2H),4,17 - 4,23 (t, J=4,0Hz, 4H), 3,97 (s., 4H), 3,76 - 3,83 (t,
J=4,0Hz, 4H), 3,54(m,2H), 3,48 (s, 6H), 2,48 (t, J=5,6Hz ,2H), 1,95 - 2,09 (m, 4H), 1,77 (m,
2H). LC-MS : m/z (M+H)= 669,2

Hop chit 228
F F
F. F ‘}—rF Fey
HQ e Buwéc A ! & o o
o Ia) Buéc B =l
CLE, =0 g 2 S
N (o] N? a” — [

o] ) . 0\-J)L
4 ey N %_N&

w1, - J

Budc A: metyl 2-(5-(diflometoxy)pyridin-2-yl)axetat
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B6 sung CsyCOs(1,4g, 4,5mmol) tiép theo 13 natri 2-clo-2,2-difloaxetat(685mg,
4,5mmol) vao dung dich dugc khudy cta hop chat 7(500mg, 3mmol) trong MeCN & nhiét do
trong phong. Toan bd san phdm dugc 1am néng dén nhiét d6 80°C qua dém. LC-MS thé hién
san phdm mong mudn. Loc, 1am bay hoi va tinh ché san phidm nay bing phuong phéap chudn.

"H NMR (CLOROFORM-d) &: 8,44 ( s, 1H), 7,48 (dd, J = 8,6, 2,7 Hz, 1H), 7,34 (d, J
= 8,6 Hz, 1H), 6,55 (t, 1H,J=76Hz), 3,88 (s, 2H), 3,74 (s, 3H). LC-MS : m/z (M+H)=218,2

Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(5-(diflometoxy)pyridin-2-yl)axetamit) ( 228)

A\
N
/,No o N\

N
AN : J S\>‘NH
[

Quy trinh giéng nhu véi Buée B cia Hop chét 84

'"H NMR (METANOL-d4) &: 8,46 (d, J = 2,4 Hz,2H), 7,65 (dd, J = 8,6, 2,4 Hz, 2H),
7,53 (d, J = 8,9 Hz, 2H), 6,83 (t, J=72Hz,2H), 3,86 (s, 4H), 3,50 (m, 2H), 2,40 (t, J=5,6Hz
,2H), 1,97 (m, 4H), 1,71 (tm, 2H). LC-MS : m/z (M+H)= 653,1

Hop chat 229
E F
Fo-F N—F F~{
MG, Em o Budc A O o Bu6cB -\ — =
R —— — » -
A LI X v o M
N o = N WM ‘3,_/:'
H

Budce A: metyl 2-(6-xyanopyridin-2-yl) axetat.
N 0

|
Vo o~

BS sung ty tr LiHMDS (17 ml, IM trong THF) vao dung dich chta 6-
metylpicolinonitril (2 g, 16,9 mmol) trong THF (20 ml) & nhiét do -78 °C trong bau khi N2.
Sau d6 hdn hop phan tng dugc khudy trong thoi gian 1h & nhiét do -78 °C va sau d6 dimetyl
cacbonat (1,52 g, 16,9 mmol) dugc bd sung vao & nhiét d6 -78 °C. Hon hop duoc khuéy trong
thoi gian 30 phit & nhiét d6 -78 °C va dé dén 0 OC trong thoi gian 30 phit . Dung dich amoni
clorua bdo hoa duoc bd sung dé trung hoa dé diéu chinh dén PH=7-8, hdn hop dugc chiét

bang etyl axetat (100 mI*3), 1am kho 16p hitu co bang natri sulfat, loc, ¢d trong chan khong dé
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thu dugc phan con lai. Phan con lai nay duoc tinh ché bing phuong phap chuin dé thu duoc
san phdm mong mudn.

'"H NMR (CLOROFORM-d): 7,84 (t, ] = 7,8 Hz, 1H), 7,64 (d, J = 7,3 Hz, 1H), 7,58
(d, J =8,1 Hz, 1H), 3,93 (s, 2H), 3,76 (s, 3H). LC-MS : m/z (M+H)=177,3

Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-xyanopyridin-2-yl)axetamit) ( 229)

— /\
NC \N/ o - CN
R NN
HN’Q),,,,, O}’\S%N

Quy trinh gidng nhu véi Buwée B cia Hop chit 84

'"H NMR (CLOROFORM-d) &: 7,84 (t, J = 7,8 Hz, 2H), 7,71 (d, J = 8,1 Hz, 2H), 7,62
(d, J =17,8 Hz, 2H), 4,35 (s, 4H), 3,55 - 3,63 (m, 2H), 2,45 (t, J = 5,8 Hz, 2H), 2,06 (m, 2H),
1,93 -2,01 (m, 2H), 1,74 (m, 2H). LC-MS : m/z (M+H)= 571,5

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(pyrimidin-4-yl)axetamit) ( 230)

N= N
QN%O %\\ﬂ \>
N-N N-N N
wdy

N
S H

Quy trinh gidng nhu véi Hop chét 84

'"H NMR (CLOROFORM-d) &: 9,11 - 9,24 (s, 2H), 8,72 (d, J = 5,1 Hz, 2H), 7,42 -
7,59 (d, J = 5,1 Hz, 2H), 4,24 (s, 4H), 3,59 (m, 2H), 2,45 (t, ] = 5,6 Hz .2H), 1,89 - 2,13 (m,
4H), 1,74 (m, 2H). LC-MS : m/z (M+H)=523,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-
(pyridazin-3-yl)axetamit) ( 231)

— o —
<i<_§N—</N\|N N-N MN
3. ISy
[ S H
Quy trinh giéng nhu v6i Bude B cia Hop chit 84
'"H NMR (DMSO-de) 8: 9,16 (dd, J =4,8, 1,9 Hz, 2H), 7,72 - 7,75 (dd, J = 4,8, 1,9 Hz,

2H), 7,67 - 7,71 (dd, J = 4,8, 1,9 Hz, 2H), 4,25 (s, 4H), 3,43 - 3,61 (m, 2H), 2,31 (t, ] = 5,5
Hz, 2H), 1,93 (m, 2H), 1,84 (m, 2H), 1,49 - 1,70 (m, 2H). LC-MS : m/z (M+H)=523,7
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N, N'-(5,5'-(trans)-xyclohexan-1,3-diyl)bis  (1,3,4-thiadiazol-5,2-diyl))bis  (2-
(pyrazin- 2-yl) axetamit) ( 76)

N\ Van\
N NN
\__/ 0 —

N
0]
\M N~N N-N W
HN’4S N, O)’\S%NH

Quy trinh gidng nhu voi Buwde B cia Hop chit 84

'H NMR (CDCls, 400MHz) 6 8,73 (s, 2H), 8,57 (d, J= 17,2 Hz, 4H), 4,26 (s, 4H),
3,60-3,57 (m, 2H), 2,46 (t, J = 5,6 Hz, 2H), 2,04 (m, 2H), 1,96 (m, 2H), 1,75-1,73 (m, 2H).
LC-MS : m/z (M+H) = 523,6

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)  bis(1,3,4-thiadiazol-5,2-diyl))bis  (2-
(thiazol-2- yl)axetamit) ( 100)

- 'THNMR (CDCls, 400 MHz) &: 7,76 (d, J=2,3 Hz, 2H), 7,37 (d, J = 2,3 Hz, 2H), 3,53
(s, 4H), 3,40 (m, 2H), 2,42 (t, J = 5,0 Hz, 2H), 1,99 (m, 2H), 1,93 (m, 2H), 1,72 (m, 2H). LC-
MS : m/z (M+H) = 533,6
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(6-
aminopyridin-2-yl)axetamit) ( 232)

- 7
NS ) o \\ NH,
N N-N NN N
HN—’</S N, O%S%N

Quy trinh gidng nhu v6i Buée B cia Hop chit 84

'"H NMR (DMSO-d¢) 8: 12,70 (s, 2H), 7,25 - 7,38 (dd, J = 7,3,8,3 Hz 2H), 6,47 (d, ] =
7,3 Hz, 2H), 6,33 (d, J = 8,3 Hz, 2H), 5,88 (s, 4H), 3,72 (s, 4H), 3,45 - 3,52 (m, 2H),2,25 -
2,34 (t, J = 5,4 Hz, 2H), 1,89 - 2,00 (m, 2H), 1,83 (m, 2H), 1,62 (m, 2H). LC-MS : m/z
(M+H)=551,7

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(5-
aminopyridin-2-yl)axetamit) ( 233)

HoN NH,
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Quy trinh giéng nhu v6i Buée B ctia Hop chit 84

'H NMR (DMSO-ds) 6: 12,61 (s, 2H), 7,84 (d, J = 2,4 Hz, 2H), 7,02 (d, J = 8,1 Hz,
2H), 6,89 (dd, J = 8,3, 2,7 Hz, 2H), 5,23 (s, 4H), 3,78 (s, 4H), 3,48 (m, 2H), 2,29 (t, ] = 5,4
Hz, 2H), 1,93 (m, 2H), 1,85 (m, 2H), 1,62 (m, 2H). LC-MS : m/z (M+H)=551,8

N,N'-(5,5'-(trans-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(3-
xyanopyridin-2-yl)axetamit) ( 113)

N
HN’</) : o >\N

Quy trinh giéng nhu véi Bude B ciia Hop chét 84

'"H NMR (DMSO-d6) &: 12,90 (br s, 2H), 8,78 (dd, J = 5,0, 1,7 Hz, 2H), 8,35 (dd, J =
7,9, 1,7 Hz, 2H), 7,56 (dd, ] = 7,9, 5,0 Hz, 2H), 4,19 (s, 4H), 3,50 (dt, J = 11,1, 5,6 Hz, 2H),
2,31 (t,J = 5,5 Hz, 2H), 1,89 - 2,03 (m, 2H), 1,77 - 1,89 (m, 2H), 1,54 - 1,66 (m, 2H). LC-MS
: m/z (M+H)=571,7

Hop chit 234

o o
0. Bude A BuocB . .
HOO ™ ™ ee0——————» WO ] 7 C
N SN o7
- ~—N o
Y f NH
ng«{‘s . sf‘“ -3 | _{)*—N
. V Y
Buée C ; -€; ]:]l MNH”
RN [’V““s’ |
Budce A: Axit 6-(2-metoxy-2-oxoetyl)nicotinic
0
HO l\ %
Nig o”

Quy trinh giéng nhu budc A cua Hop chit 84
LC-MS : m/z (M-H)=194,1
Budce B: metyl 2-(5-(dimetylcarbamoyl)pyridin-2-yl)axetat
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Dung dich chira axit 6-(2-metoxy-2-oxoetyl)nicotinic (37 mg, 0,19 mmol), HATU
(72,6 mg, 0,19 mmol), va N-etyl-N-isopropylpropan-2-amin (26,5 mg, 0,20 mmol) trong N,N-
dimetylformamit (2 ml) dwoc khudy & nhiét do trong phong trong thoi gian 15 phut, sau do,
dimety!l amin (0,05 mL, dung dich 1 mol trong THF) dugc bd sung vao va tiép tuc khudy qua
dém. Lam ngudi phan Gng bing nudc, chiét bang EtOAc va tinh ché bing phuong phéap chuén
dé thu duoc hop chit mong mudn.

'"H NMR (CLOROFORM-d) &: 8,65 (d, J = 1,9 Hz, 1H), 7,79 (dd, J = 7,9, 2,3 Hz,
1H), 7,40 (d, J = 8,1 Hz, 1H), 3,92 (s, 2H), 3,75 (s, 3H), 3,15 (s, 3H), 3,04 (s, 3H). LC-MS :
m/z (M+H)=223,1.

Buoce C: 6-[[5-[3-[S-[[2-[5-(dimetylcarbamoyl)pyridin-2-yl]axetyl]amino]-1,3,4-
thiadiazol-2-yl]xyclohexyl]-1,3,4-thiadiazol-2-yl]carbamoylmetyl]-N,N-dimetyl-pyridin-
3-carboxamit ( 234)

-N
NN

Quy trinh gidng nhu v6i Buée B ciia Hop chat 84

'H NMR (CLOROFORM-d) &: 8,75 (s, 2H), 7,88 (d, J = 6,2 Hz, 2H), 7,48 (d, J = 7,8
Hz, 2H), 4,20 (s, 4H), 3,55 - 3,62 (m, 2H), 3,16 (s, 6H), 3,06 (s, 6H), 2,47 (t, J = 5,4 Hz, 2H),
2,01 -2,07 (m, 2H), 1,92 - 1,99 (m, 2H), 1,72 - 1,79 (m, 2H). LC-MS : m/z (M+H)=663,3.

Hop chat 105

H=py p-M
HaM *&S’l\ o, M E‘}‘—N?‘i;

LA, . & .
S e S e s Butc B

0
Ny -
N _,(Fﬁrﬂ-"{ ) ”}“N}L
-—'\ J L__/-“ M
Budc A: etyl 2-(6-(dimetylamino)pyridin-2-yl)axetat
DU
SNTONT o™

I
B& sung NaBH3CN (130,3 mg, 2,08 mmol ) va AcOH (1 giot, xuc téc) vao dung dich
chira etyl 2-(6-aminopyridin-2-yl)axetat (150 mg, 0,83 mmol ) va paraformaldehyt (54,8 mg,
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1,83 mmol ) trong metanol (6 mL ). H3n hop duoc khudy & nhiét do trong phong trong thoi
gian 12 gid. Sau d6, 1am ngudi phan Gng bang dung dich amoni clorua chtra nudc va chiét
bing DCM. L nuéc mubi, 1am khd trén natri sulfat va lam bay hoi dudi 4p suét giam. Phin
con lai duge tinh ché bang phuong phap chudn dé thu san phdm mong muén (100 mg).

"H NMR (CLOROFORM-d) &: 7,41 (t, ] = 7,8 Hz, 1H), 6,52 (d, ] = 7,3 Hz, 1H), 6,40
(d, J = 8,6 Hz, 1H), 4,20 (q, J = 7,3 Hz, 2H), 3,70 (s, 2H), 3,08 (s, 6H), 1,24 - 1,32 (1,1 =7,3
Hz, 3H). LC-MS : m/z (M+H)=208,6

Budc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-

diyl))bis(2-(6-(dimetylamino)pyridin-2-yl)axetamit)
0

0
’</N‘N N’N\>\
HN \ { N
N N=" S)M" S H / N
N\ / puvg
/ = \

Quy trinh gidng nhu v6i Buée B ctia Hop chét 84

"H NMR (DMSO-ds) 8: 12,67 (s, 2H), 7,46 (t, J = 7,9 Hz, 2H), 6,52 (d, ] = 8,6 Hz,
2H), 6,55 (d, J = 7,3 Hz, 2H), 3,81 (s, 4H), 3,49 (m, 2H), 2,98 (s, 12H), 2,32 (d, J = 5,4 Hz,
2H), 1,94 (m, 2H), 1,78 - 1,89 (m, 2H), 1,63 (m, 2H). LC-MS : m/z (M+H)=607,8

Hop chit 115
Iv
W”G" Buser (SR i [ ﬁ’\““‘
N . LA coome P COONe
A i“ Nfa:
Buéc C = o b g
—_— M N~ \

Buéce A: metyl 2-(3-aminopyridin-2-yl)axetat

o NH2
|N/ COOMe

Metyl 2-(3-nitropyridin-2-yl)axetat(1g, Smmol) dugc hoa tan trong MeOH va khudy
trong bau khi H2 & nhiét do trong phong qua dém. LC-MS tim thdy san phdm mong mubn.
San phdm duoc loc qua dém celite va lam bay hoi dé thu san phdm mong muén. San phim
nay duoc st dung truc tiép cho budc tiép theo. LC-MS: m/z (M+H)= 167, 1

Budc B: metyl 2-(3-(dimetylamino)pyridin-2-yl)axetat

-144-



221789

\N\

' COOMe

N

B6 sung NaBH3CN (1,2 g, 19,3 mmol ) va AcOH (1 giot, xtic tic) vao dung dich chua
metyl 2-(5-aminopyridin-2-yl)axetat (600 mg, 3,6 mmol ) va paraformaldehyt (578,3 mg, 19,3
mmol ) trong metanol (20 mL ). H3n hop duoc khudy & nhiét do trong phong trong thoi gian
12 gio. Sau d6, lam ngudi phan tmg bang dung dich amoni clorua chita nudc va chiét bing
DCM. Lép hitu co duge bang nudc mudi, 1am kho trén natri sulfat va lam bay hoi dudi ap
sudt giam. Phan con lai dugc tinh ché bang phuong phap chudn dé thu san phdm mong mudn.
LC-MS: m/z (M+H)=195,1

Buwéc C: N,N'-(5,5'-(trans-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-
(3-(dimetylamino)pyridin-2-yl)axetamit) ( 115)

/ \N N =
— o) o) \ /
N~ -N
—N N '\; \>\ N—

a
N HN’<S),," oM ,

Quy trinh gidng nhu véi Bwée B ciia Hop chét 84

'H NMR (METANOL-d4) &: 8,24 (d, J = 3,8 Hz, 2H), 7,72 (d, I = 8,3 Hz, 2H), 7,37
(dd, J = 8,1, 4,8 Hz, 2H), 4,61 ( s, 4H), 3,57 (m, 2H), 2,71 (s, 12H), 2,45-2,52(t, J=5,4Hz,
2H), 1,93 - 2,15 (m, 4H), 1,69 - 1,83 (m, 2H). LC-MS : m/z (M+H)= 607,8

Hop chit 235 va Hop chat 236

I F T Hop chét 235
&% Van
? - fo) rﬂrﬁc A o Buéc B o 5—_),&_
L .\)L I JoN N W )
H

s o~ MN-"" 4
{‘S'J -O)\s
&
=) —
hY Hop chit 236 AN
S H{'{J{'é) Y L
¢ ‘ - N T
M.g’ Buéc C N Pﬁ R

HN—L
N-'(s A Rl

Quy trinh giéng nhu v6i Hop chit 105

Buée A: BS sung NaBH3CN (130,3 mg, 2,08 mmol ) va AcOH (1 giot, xtc tac) vao
dung dich chua metyl 2-(3-aminophenyl)axetat (150 mg, 0,83 mmol ) va acetaldehyt (80,5
mg, 1,83 mmol ) trong metanol (6 mL ). Hon hop dwoc khudy & nhiét do trong phong trong
thoi gian 12 gid. Sau d6, 1am ngudi phan tng bang dung dich amoni clorua chira nudc va

chiét bing DCM. Lép hitu co duge bang nude mudi, 1am kho trén natri sulfat va lam bay hoi
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dudi 4p sudt giam. Phan con lai dugc tinh ché bing phuong phap chudn dé thu metyl 2-(3-
(dietylamino)phenyl)axetat va metyl 2-(3-(etylamino)phenyl)axetat.
metyl 2-(3-(dietylamino)phenyl)axetat

SN
QU
0/
LC-MS : m/z (M+H)=222.4
metyl 2-(3-(etylamino)phenyl)axetat

~NH
0
O/
LC-MS : m/z (M+H)=194,4
Budéce B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(dietylamino)phenyl)axetamit) ( 235)
N 7\ N
N

[} 0] £
HN’{‘JN,,,,, O/N’: SN%NH /

Quy trinh gidng nhu v&i Bude B clia Hop chit 105.

'H NMR (DMSO-d¢) &: 12,60 (s, 2H), 7,07 (t, J = 7,9 Hz, 2H), 6,65 (s, 2H), 6,46 -
6,57 (m, 4H), 3,65 (s, 4H), 3,47 (m, 2H), 3,31 (q, J = 7,0 Hz, 8H), 2,28 (t, J = 5,5 Hz, 2H),
1,87 - 1,99 (m, 2H), 1,71 - 1,87 (m, 2H), 1,52 - 1,66 (m, 2H), 1,07 (t, J = 7,0 Hz, 12H). LC-
MS : m/z (M+H)=661,9

Buéc C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(etylamino)phenyl)axetamit) ( 236)
NN O%QIF

S—NH

S

HN o
Q N=-N
AN,

'H NMR (DMSO-dg) 8: 12,65 (s, 2H), 7,01 (t, J = 7,8 Hz, 2H), 6,51 (s, 2H), 6,43 (d, J
=8,1 Hz, 2H), 6,47 (dd, J = 7,5, 8,1 Hz,2H), 5,55 (t, ] = 5,5 Hz, 2H), 3,64 (s, 4H), 3,41 - 3,52
(m, 2H), 2,94 - 3,07 (m, 4H), 2,29 (t, ] = 5,6 Hz, 2H), 1,92 (d, J = 4,8 Hz, 2H), 1,80 - 1,89 (m,
2H), 1,61 (d, J = 5,6 Hz, 2H), 1,14 (t, ] = 7,1 Hz, 6H). LC-MS : m/z (M+H)=605,9

Hop chat 237
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Quy trinh giéng nhu v6i Hop chat 105
Budc A: etyl 2-(4-(dictylamino)phenyl)axetat

\
N
T
Quy trinh gidng nhu v6i Bude B ctia Hop chit 105,
'H NMR (CLOROFORM-d) &: 7,15 (d, J = 8,3 Hz, 2H), 6,66 (d, ] = 7,3 Hz, 2H), 4,16
(q, = 7,0 Hz, 2H), 3,52 (s, 2H), 3,36 (q, J = 7,1 Hz, 4H), 1,24 - 1,31 (t, ] = 7,0 Hz, 3H), 1,17

(t, J=7,1 Hz, 6H). LC-MS : m/z (M+H)=236,5
N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-

Bude B:
diyl))bis(2-(4-(dietylamino)phenyl)axetamit) ( 237)
) (s

0O )
o N WY,
HN S)%'O)\S NH
'"H NMR (DMSO-dg) 8: 12,60 (s, 2H), 7,10 (d, J = 8,6 Hz, 4H), 6,54 - 6,65 (d, J = 8,5

Hz, 4H), 3,60 (s, 4H), 3,46 (m, 2H), 3,29 (q, J = 6,9 Hz, 8H), 2,28 (t, J = 5,5 Hz, 2H), 1,87 -
1,98 (m, 2H), 1,77 - 1,87 (m, 2H), 1,55 - 1,64 (m, 2H), 1,02 - 1,08 (t, ] = 7,0 Hz, 12H). LC-

MS : m/z (M+H)=661,9
Hop chat 104
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Budce A: etyl 2-(6-axetamidopyridin-2-yl)axetat
A Te)

AGHN | Nig o™

B& sung timg giot axetyl clorua (43,2 mg, 0,55 mmol) vao dung dich chia etyl 2-(6-
aminopyridin-2-yl)axetat (50 mg, 0,28 mmol) va N-etyl-N-isopropylpropan-2-amin (71,0 mg,
0,55 mmol) trong DCM & nhiét do trong phong. Hon hop dugc tiép tuc khudy trong thoi gian
1 gio, rira bing nude mudi va lam bay hoi trong chan khong dén khi kho. Phén con lai duoc
tinh ché bing phuong phap chuén dé tao ra hop chit mong mubn. LC-MS : m/z (M+H)=222,4

Buéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-

diyl))bis(2-(6-axetamidopyridin-2-yl)axetamit) ( 104)

O o
-N

Ht\1/</N\){\l ) DN
N= S ‘,, S H / [\\j
AcHN—Y / __/~NHAc

Quy trinh gidng nhu v6i Buée B cia Hop chit 84

'H NMR (DMSO-ds) &: 12,71 (s, 2H), 10,42 (s, 2H), 7,97 (d, J = 8,6 Hz, 2H), 7,74 (t,
J=17,8 Hz, 2H), 7,09 (d, J = 7,3 Hz, 2H), 3,94 (s, 4H), 3,49 (m, 2H), 2,31 (d, J = 5,4 Hz, 2H),
2,07 (s, 6H), 1,94 (m, 2H), 1,85 (m, 2H), 1,62 (m, 2H). LC-MS : m/z (M+H)=635,8

Hop chit 384
!
Buirc A R o] Budc B

(L)\/L\ LA o R

= OH
HO. Q« o N g
B\r('u( =N
g, T Soal
o/"

Budc A: metyl 2-(3-vinylphenyl)axetat
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O/

B& sung tributyl(vinyl)stanan (4,5g, 14,3mmol) va tetrakis(triphenylphosphin)paladi
(0) (300mg, 0,02duong luong),CsF(2g, 2,0 duong luong) vao dung dich chra metyl 2-(3-
bromophenyl)axetat (3g, 13mmol ) trong dioxan (40 ml) trong bau khi nito, va hdn hop dugc
lam néng trong thoi gian 2 gid & nhiét do 100° C. Sau khi 1am mat dén nhiét d6 moi truong,
16p hitu co dwoc 1am bay hoi dudi 4p sudt giam. Phan con lai dugc cho vao etyl axetat, rira 1an
luot bang dung dich kali cacbonat 10% trong nudc va nuée mudi, va lam kho trén natri sulfat.
Sau khi ¢d, phn con lai dugc tinh ché biang phuong phap chuidn dé tao ra hop chit mong
mudn.

'"H NMR (CLOROFORM-d) &: 7,30 - 7,38 (m, 3H), 7,20 (d, J = 7,0 Hz, 1H), 6,66 -
6,78 (m, 1H), 5,74 - 5,82 (m, 1H), 5,23 - 5,32 (m, 1H), 3,73 (s, 3H), 3,65 (s, 2H).

Bude B: metyl 2-(3-(hydroxymetyl)phenyl)axetat

HO

0]
O/

Suc O3 vao dung dich chira metyl 2-(3-vinylphenyl)axetat (1,8g, 10m mol) trong CH
<13328,Cls trong thoi gian 20 phut & nhiét dd -78C. MexS dugc bd sung vao binh thét ¢b, hdn
hop duoc lam 4m tir tir dén nhiét do trong phong. Loai bé dung moi trong 4p sudt giam va
phan con lai dugc sir dung cho bude tiép theo ma khong cén tinh ché thém.

B4 sung vao dung dich chta metyl 2-(3-formylphenyl)axetat trong MeOH duoc bd
sung vao natri tetrahydroborat ting phan, va hdn hop duoc khudy trong 1h & nhiét do trong
phong Hén hop duge db vao dung dich NH4CI trong nudc, va chiét bang etyl axetat, pha hitu
co két hop dugc 1am kho trén NaxSO4 khan. Sau khi 1am bay hoi, phan con lai duogc tinh ché
béng phuong phéap chuén dé tao ra hop chit mong muén.

'"H NMR (CLOROFORM-d) &: 7,30 - 7,37 (m, 3H), 7,23 (d, J = 7,3 Hz, 1H), 4,71 (s,
2H), 3,71 (s, 3H), 3,66 (s, 2H)

Buée C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(hydroxymetyl)phenyl)axetamit)
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OH
fQ/(o Q
HO N- N’N
HN—A(,E, [ D—NH
S O%s

Dung dich chta 5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin)
(73mg, 0,26mmol), metyl 2-(3-(3-floazetidin-1-yl)phenyl)axetat (140mg, 0,78 mmol), va t-
BuOK(87 mg, 0,78 mmol) trong DMSO( 5 ml) dwoc 1am néng dén nhiét d6 1000C trong 40
phit trong diéu kién vi séng. Sau d6 1am mét hdn hop phan tng dén nhiét do nhiét do trong
phong va duge dd vao nude. Hon hop duge chiét bang etyl axetat (3X10 ml), 16p hitu co két
hop duoc rira bing nude mudi, 1am kho bing natri sulfat, loc, ¢6 dé thu dugc phin con lai, ma
duoc tinh ché bang phuong phap chuén dé tao ra hop chit mong muén.

'"H NMR (DMSO-d¢) : 12,73 (s, 2H), 7,24 - 7,35 (m, 4H), 7,14 - 7,24 (m, 4H), 5,21 (t,
J=35,6 Hz, 2H), 4,48 (d, J = 5,6 Hz, 4H), 3,79 (s, 4H), 3,43 - 3,51 (m, 2H), 2,29 (t, ] = 5,5 Hz,
2H), 1,88 - 1,97 (m, 2H), 1,79 - 1,88 (m, 2H), 1,54 - 1,66 (m, 2H). LC-MS : m/z (M+H)=
579,5.

Hop chit 385

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(6-(N-
metylaxetamido)pyridin-2-yl)axetamit)

O;<N "/ 7\ (0]

Quy trinh giéng nhu quy trinh cia Hop chét 104

'"H NMR (CLOROFORM-d) §: 8,52 (m, 2H), 7,58 (m, 2H), 7,53 (m, 2H), 4,62 (s,
2H), 4,22 (s, 4H), 3,53 - 3,63 (m, 2H), 3,28 (s, 6H), 2,46 (t, J = 4,3 Hz, 2H), 2,04 (m, 2H),
1,82 - 2,00 (m, 8H), 1,65 - 1,78 (m, 2H). LC-MS : m/z (M+H)=663,4

Hop chit 238
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Budc A: etyl 2-(4-(metylsulfonamido)phenyl)axetat

MsHN
O
o

B6 sung ting giot metansulfonyl clorua (0,24 mL, 3,07 mmol) vao dung dich chua
etyl 2-(4-aminophenyl)axetat (500 mg, 2,79 mmol) va trietylamin (0,58 mL, 4,18 mmol) trong
diclometan (30 mL) & nhiét do trong phong va khudy qua dém. Hon hop dugc rira bing nudc
mudi, 1am kho trén natri sulfat va lam bay hoi du6i 4p sudt giam. Phin con lai duoc tinh ché
béng phuong phap chuin dé thu duge hop chit mong mudn. LC-MS : m/z (M+H) = 258,3

Buéce B: axit 2-(4-(metylsulfonamido)phenyl)axetic

MsHN
TR
OH

Dung dich chua etyl 2-(4-(metylsulfonamido)phenyl)axetat (200 mg, 0,77 mmol) va
lithi hydroxit hydrat (130,4 mg, 3,11 mmol) trong MeOH/H,0 (10 mL, 1:1) dugc khudy &
nhiét do trong phong trong thoi gian 12 gi. Hon hop phan tmg dugc 1am bay hoi dudi 4p suat
giam. Phén con lai dugc sir dung cho budc tiép theo ma khong can tinh ché. LC-MS : m/z
(M+H) =230,4

Buée C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(4-(metylsulfonamido)phenyl)axetamit) ( 238)

Y

0
NENH H
1

3 bo)

O N N 0
HN’<S\){\‘,,,,, O)\I S>\NH
Quy trinh giéng nhu v6i Hop chit 37
"H NMR (DMSO-ds) 8: 12,70 (br s, 2H), 9,71 (br s, 2H), 7,29 (d, J = 8,6 Hz, 4H), 7,17
(d, J = 8,6 Hz, 4H), 3,76 (s, 4H), 3,43 - 3,52 (m, 2H), 2,94 - 3,00 (m, 6H), 2,29 (t, J = 5,6 Hz,
2H), 1,78 - 1,98 (m, 4H), 1,56 - 1,67 (m, 2H). LC-MS : m/z (M+H) = 705,7
Hop chit 239
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Budc A: etyl 2-(4-((tert-butoxycarbonyl)amino)phenyl)axetat

BocHN
\OVCOZEt

Dung dich chtra di-tert-butyl dicacbonat (387 mg, 1,77 mmol) trong toluen (5 ml)
dugc bd sung vao lo chira etyl 2-(4-aminophenyl)axetat (288 mg,1,61mmol), hdn hop phan
tng duoc 1am néng & nhiét do 85 °C trong 4h. LCMS cho thay ring san pham mong mubn
duoc phat hién, hdn hop duoc c6 dé thu dugce phin con lai, ma dugc tinh ché bang phuong
phap chudn dé thu duoc san phidm mong mudn. LC-MS : m/z (M+H)=280.3

Buwéc B: di-tert-butyl ((((5,5'-((1S,35)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-
5,2-diyl))bis(azandiyl))bis(2-oxoetan-2,1-diyl))bis(4,1-phenylen))dicarbamat

BocHN NHBoc

o o

Dung dich chta 5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (68
mg, 0,241mmol),etyl 2-(4-(tert-butoxycarbonylamino)phenyl)axetat (201 mg, 0,72 mmol), va
xesi cacbonat (251 mg, 0,771 mmol) trong N,N-dimetylformamit (2 ml) duoc lam néng dén
nhiét dd 130 OC trong thoi gian 45 phit trong diéu kién vi song. Sau d6 1am mat hdn hop phan
tng dén nhiét d6 nhiét do trong phong va duoge db vao nude. Hdn hop duge chiét bing etyl
axetat (50 mI*3), 16p hitu co dugc ria béng nude mudi, 1am kho béng natri sulfat, loc, co dé
thu dugc phin con lai; phan con lai duoc tinh ché bing phuong phap chuin dé thu dugc san
phidm mong mudn.

'H NMR (CLOROFORM-d) &: 7,36 (1, 8H), 3,96 (s, 4H), 3,53 - 3,57 (m, 2H), 2,40 (t,
J=5,6 Hz, 2H), 1,97 - 2,06 (m, 4H), 1,77 (m, 2H), 1,52(s, 18H). LC-MS: m/z (M+H)= 750,0.

Budc C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(4-aminophenyl)axetamit) ( 239)

HaN NH
N-N N-N
z:11:2—4 Y, / >~$1;<:§
S S
Seond
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B6 sung TFA (0,5mL) vao dung dich ch@a tert-butyl 4,4'-(2,2'-(5,5'-((1S,3S)-
xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-
diyl))bis(4,1-phenylen)dicarbamat (20mg) trong DCM (2 ml ). Hdn hop phan tGng duoc ¢o
sau 0,5 gio dé thu duoc san phdm mong mudn.

'"H NMR (METANOL-d4) 6: 7,09 (d, J = 8,3 Hz, 4H), 6,70 - 6,74 (d, J = 8,3 Hz, 4H),
3,68 (s, 4H), 3,53 - 3,57 (m, 2H), 2,43 (t, J = 5,6 Hz, 2H), 1,97 - 2,06 (m, 4H), 1,72 - 1,77 (m,
2H). LC-MS : m/z (M+H)= 549,7.

Hop chit 240

="
- _
LU
o® o7
H N-&’Nn?‘ iy 0 Q
2 S\—"l‘-ﬂf\ e *».3 2 H N"‘N N"M :,b!
HN=E ), Sy TN
l?“;r} ‘ ".\“ i ’S H f-w
Bwéc C $ ',.' - _—
F F

Quy trinh gidng nhu véi Hop chit 241
Budce A: dimetyl 2-(5-flopyridin-2-yl)malonat

D
N7 o~
0”0”7

Dung dich chtra 2-bromo-5-flopyridin (1,0 g, 5,68 mmol), dimetyl malonat (3,0 g,
22,7 mmol) axit picolinic (559,6 mg, 4,54 mmol), Cul (431,8 mg, 2,27 mmol) va Cs,CO3 (5,6
g, 17,05 mmol) trong DMF (30 mL ) dugc khudy & nhiét 6 100 d C trong thoi gian 12 gio.
Sau khi lam mat dén nhiét d6 trong phong, hdn hop phan tng duoc loc, pha lodng bing H,O
va chiét bing etyl axetat. Rira 16p hitu co bing nudc mudi, lam khoé trén natri sulfat va lam
bay hoi dudi ap suat giam. Phan con lai duoc tinh ché bing phuwong phép chudn dé thu duoc
hop chit mong mudn. LC-MS : m/z (M+H) = 228,2

Buwéc B: metyl 2-(5-flopyridin-2-yl)axetat
F

Dung dich chira dimetyl 2-(5-flopyridin-2-yl)malonat (400 mg 1,76 mmol ), NaCl
(109,2 mg, 1,87 mmol ) va H20 (56,3 g, 3,13 mmol) trong DMSO (3 mL ) duoc khudy & nhiét
do 130 do C trong thoi gian 6 gid. Sau khi lam mat dén nhiét do trong phong, hdn hop phan

ting dugc pha lodng bang H,0 va chiét bang etyl axetat. Lam kho 16p hitu co trén natri sulfat
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va lam bay hoi duéi 4p sudt giam. Phan con lai duoc tinh ché bing phuong phéap chuén dé thu
san pham mong mudn. LC-MS : m/z (M+H) = 170,1

Bude C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(5-flopyridin-2-yl)axetamit) ( 240)

&N«(A O; z

Quy trinh giéng nhu v6i Buwéce B ciia Hop chit 84

'"H NMR (DMSO-de) 8:12,74 (br s, 2H), 8,50 (d, J = 3,0 Hz, 2H), 7,72 (td, ] = 8,7, 3,0
Hz, 2H), 7,49 (dd, J = 8,7, 4,4 Hz, 2H), 4,03 (s, 4H), 3,43 - 3,55 (m, 2H), 2,31 (t, J = 5,4 Hz,
2H), 1,90 - 2,00 (m, 2H), 1,79 - 1,89 (m, 2H), 1,56 - 1,67 (m, 2H). LC-MS : m/z
(M+H)=557,6

Hop chit 101 va Hop chit 242

M'\/%] Bu'ucA HC Blch NZ Buée C
N Br \(jr O/

NC, Chi
= HNQE, _ o
HN-""\'S_,{.":“_ - }‘}-m LA !
@

Quy trinh gidng nhu véi Hop chat 240 dbi véi cac bude A-C
Bude A: dimetyl 2-(S5-xyanopyridin-2-yl)malonat

NC

B
N 0~
07 o”

LC-MS : m/z (M+H) =235,4
Budc B: metyl 2-(5-xyanopyridin-2-yl)axetat

NC N 0

o
N o~

LC-MS : m/z (M+H) =177,3
Budc C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-

diyl))bis(2-(5-xyanopyridin-2-yl)axetamit) ( 101)
NC CN

/\
/</) :1\>~NH

LJ
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'"H NMR (DMSO-ds) &: 12,80 (br s, 2H), 8,97 (s, 2H), 8,24 - 8,37 (d, J = 8,1 Hz, 2H),
7,59 - 7,73 (d, J = 8,3 Hz, 2H), 4,15 (s, 4H), 3,49 (m, 2H), 2,32 (t, J = 5,8 Hz, 2H), 1,94 (m,
2H), 1,85 (m., 2H), 1,62 (m, 2H). LC-MS : m/z (M+H) = 571,7

Buéc D: 6,6'-(((5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(azandiyl))bis(2-oxoetan-2,1-diyl))dinicotinamit ( 242)

H2NOC, CONH,

— 7~
<;2,5 %\§;§
N-N N-N

HN/{Sj,,M )i S>~NH

B& sung natri hydroxit solution (4 M, 0,1 mL) vao dung dich chira N,N'-(5,5'-((1S,3S)-
xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(5-xyanopyridin-2-yl)axetamit)
(30mg, 0,053mmol) trong DMSO (1 ml) & nhiét d§ 0 °C. Sau d6 hdn hop phan tGng duoc
khudy trong thoi gian 2 phut va sau dé hydro peroxit (30% trong nuéc, 1 ml) duge bd sung
vao. Hdn hop dugc khudy trong thdi gian 10 phut . TLC chi ra ring nguyén lidu ban dau da
duoc sir dung hét. H3n hop dugc tinh ché bang phuwong phéap chudn dé thu duoc san phim
mong mudn.

'H NMR (METANOL-d4) 6: 9,00 (d, J = 1,9 Hz, 2H), 8,27 (dd, J = 8,2, 2,3 Hz, 2H),
7,58 (d, J = 8,3 Hz, 2H), 4,06 - 4,20 (s, 4H), 3,50 - 3,63 (m, 2H), 2,45 (t, J = 5,8 Hz, 2H), 1,95
-2,11 (m, 4H), 1,70 - 1,82 (m, 2H); LC-MS : m/z (M+H)= 607,5

Hop chét 243

HGE
""Sji/'\ i Buéc A H;N’\h 1o Buéc B W‘N/\E\ o Bube C
N‘J\’ o - N&L*AD/ NT o -

BoeHy NHBUG
"
_.a Hw{ ,J }-NH NN £
Buée D (j} yh’MH j
S
o

Bude A: (6-(2-metoxy-2-oxoetyl)pyridin-3-yl)metanamini clorua
HCI
HNTTY 0
Nig o~

B6 sung vio dung dich chira metyl 2-(5-xyanopyridin-2-yl)axetat (1,2 g, 6,8 mmol)
trong metanol (20 ml ) duge bd sung vao hydro clorua trong metanol (4 M, 20 ml), va sau d6
Pd/C (200 mg). Sau d6 hdn hop phan g dwoc hydro héa trong bau khi hydro qua dém. Hon
hop phan tng duoc loc va, dich loc duoc c¢b dé thu duoc san phdm thd va dugc ria bing nude

etyl axetat d& thu duoc san phdm mong mudn. LC-MS : m/z (M+H)= 181,5
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Buéce B: metyl 2-(5-((tert-butoxycarbonylamino)metyl)pyridin-2-yl)axetat

Boc\H | N o

N7 o~

B& sung trietylamin (561 mg, 5,55 mmol), va sau d6 bd sung (Boc)O (726 g, 3,33
mmol) vao dung dich chira (6-(2-metoxy-2-oxoetyl)pyridin-3-yl)metanamin clorua (400 mg,
2,22 mmol) trong CH>Cla (50 ml). H3n hop phan ting dugc khudy qua dém. LCMS cho thdy
rdng san phdm mong mubn duoc phat hién, hdn hop duogce ¢d dé thu duoc phan con lai, phin
con lai dugce tinh ché bing phuong phap chuin dé thu duoc san pham mong mubn.

'"H NMR (CLOROFORM-d) &: 8,49 (d, J = 1,9 Hz, 1H), 7,63 (d, J = 6,4 Hz, 1H), 7,28
(t, J=4,0 Hz, 1H), 4,33 (d, ] = 5,6 Hz, 2H), 3,86 (s, 2H), 3,74 (s, 3H). LC-MS : m/z (M+H)=
281,5

Buwoe C: tert-butyl  (6,6'-(2,2'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-
thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl))bis(pyridin-6,3-
diyl))bis(metylen)dicarbamat

BocHN : NHBoc
- N-N N-N 7\
\ 7 \)
Wl D, /S%N)HJCN{
0 d

Quy trinh giéng nhu Buwée B cia Hop chét 84

LC-MS : m/z M+H)=779,5

Buwéc D: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(5-(aminometyl)pyridin-2-yl)axetamit) ( 243)

B& sung dung dich hydro clorua trong metanol (4M ,10 ml) vao dung dich chira tert-
butyl (6,6'-(2,2'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl))bis(pyridin-6,3-diyl))bis(metylen)dicarbamat (20
mg, 0,026 mmol) va dung dich thu duge dugc khudy trong thoi gian 1h. LCMS cho thay vat
liéu ban dau dugc tiéu thu hét va san phdm mong mudbn duge phat hién. HSn hop dugc c6 dé
thu dugc san phdm mong mubn.

'H NMR (METANOL-d4) 6 : 9,10 (s, 2H), 8,68 - 8,82 (d, J = 8,3 Hz, 2H), 8,12 - 8,28
(d, J = 8,3 Hz, 2H), 4,48 (s, 4H), 3,60 - 3,64 (m, 6H), 2,45 (t, J = 5,4 Hz, 2H), 2,05 - 2,12 (m,
2H), 1,99 (m, 2H), 1,75 (m, 2H). LC-MS : m/z (M+H)= 579,5

Hop chit 244
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'_’%"‘ o Buwéce A i'fb"- , Bwoc B
NC"“N“'\"'JLU’” - - Hl”\/‘ WP T u/L/L

Boc’md ~Boc
it 3, Oﬁ S B L i %“QM

Nw—{’ ,'1 ! }_

N I~ t/h T i
/\,_
Bwée D v3"'4\ Jﬁo By [ %

)
H""{és)* Cﬁ;’hﬂ aHE!
Quy trinh gidng nhu v6i Hop chit 243
Budec A to Buéc B: metyl 2-(6-((tert-butoxycarbonylamino)metyl)pyridin-2-
yl)axetat

'H NMR (CLOROFORM-d) &: 7,65 (t, J = 7,7 Hz, 1H), 7,14 - 7,23 (m, 2H), 5,59 (br
s, 1H), 4,44 (d, J = 5,1 Hz, 2H), 3,86 (s, 2H), 3,74 (s, 3H), 1,48 (s, 9H); LC-MS : m/z (M+H)=
281,5.

Buwée C to Bwée D: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-
5,2-diyl))bis(2-(6-(aminometyl)pyridin-2-yl)axetamit) ( 244)

Hz%o /\ >
N N-N N-N N
LY, e

'H NMR (METANOL-dy) 8: 7,92 (t, J = 7,8 Hz, 2H), 7,50 (d, J = 7,8 Hz, 2H), 7,44 (d,
J=17,8 Hz, 2H), 4,28 - 4,36 (m, 4H), 3,56 - 3,67 (m, 6H), 2,46 (t, J = 5,8 Hz, 2H), 2,07 (d, ] =
5,9 Hz, 2H), 1,94 - 2,01 (m, 2H), 1,73 - 1,79 (m, 2H); LC-MS : m/z (M+H)= 579,5

Hop chit 245

NHz (’n “Bot Boc

Bude \ Bwie B Bwie C e Buée D o

zl P % \ it [ ] SU— \\/IL
/ - # o~ OH

Budce A: metyl 2-(3-xyanophenyl)axetat

&/i
O/
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B6 sung vao dung dich chira 2-(3-xyanophenyl) axit axetic (I, 6,2 mmol) trong
metanol (20 ml) duoc bd sung vao diclorua sunfuro (5 ml) va 0,1 ml N,N-dimetylformamit.
Sau d6 hdn hop phan tng duoc 1am néng dén nhiét do 80 °C trong thoi gian 2h. Khi TLC chi
ra rang vat liéu ban ddu dugc tidu thu hét, hdn hop dugce ¢d dé thu duoc phin con lai. Phan
con lai duoe db vao nude (20 ml) va duge chiét bing etyl axetat (50ml*2). Lam khé 16p hiru
co bang natri sulfat khan, loc, ¢6 dé thu dugc san pham mong mudn. LC-MS : m/z (M+H)=
176,5

Budce B: (3-(2-metoxy-2-oxoetyl)phenyl) metanamini clorua

HCl _NH,

G,

Quy trinh giéng nhu Bude A cuia Hop chat 243
'"H NMR (METANOL-ds) &: 7,33 - 7,47 (m, 4H), 3,73 (s, 2H), 3,70 (s, 3H), 3,37 (s,
2H). LC-MS : m/z (M+H)= 180,5
Bude C: metyl 2-(3-((tert-butoxycarbonylamino)metyl)phenyl)axetat
N.

Boc

(o}

O/

Quy trinh giéng nhu Buée B ciia Hop chit 243

'"H NMR (CLOROFORM-d) &: 7,14 - 7,26 (m, 4H), 4,87 (br s, 1H), 4,33 (d,J = 5,4
Hz, 2H), 3,72 (s, 3H), 3,64 (s, 2H), 1,48 (s, 9H). LC-MS : m/z (M+H)= 280,5

Buéc D dén Buwéc E: tert-butyl (3,3'-(2,2'-(5,5'-((1S,3S)-xyclohexan-1,3-
diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl))bis(3,1-

phenylen))bis(metylen)dicarbamat
NH

Boc N

Quy trinh giéng nhu Bué’é B dén Buéc C ctia Hop chit 238

LC-MS : m/z (M+H)=777,5

Bude F: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(aminometyl)phenyl)axetamit) ( 245)
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o*“b

Quy trinh giéng nhu Buée D cia Hop chét 243

'H NMR (METANOL-d4) 8: 7,34 - 7,52 (m, 8H), 4,09 - 4,18 (m, 4H), 3,93 (s, 4H),
3,62 (m, 2H), 2,45 (t, ] = 5,5 Hz, 2H), 2,04 - 2,13 (m, 4H), 1,70 - 1,81 (m, 2H). LC-MS : m/z
(M+H)=577,5

Hop chit 27

(\ Bu*o‘c A (\N o Buéc B N s
’_J\ o]
s il \NMG/\

NH,

HN—</

Quy trinh giéng nhu v6i Hop chét 245
Bude A: dietyl 2-(pyrimidin-2-yl)malonat
fN 0
N/)j\)\o/\
070 ™
LC-MS : m/z (M+H) =239,5
Budéce B: metyl 2-(pyrimidin-2-yl)axetat

fN o)
NN
'"H NMR (CLOROFORM-d) &: 8,74 (d, J = 4,8 Hz, 2H), 7,24 (t, ] = 4,8 Hz, 1H), 4,23
(9, J= 7,3 Hz, 2H), 4,05 (s, 2H), 1,26 - 1,30 (m, 3H). LC-MS : m/z (M+H) = 167,2
Buée C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(pyrimidin-2-yl)axetamit)
N-N

HN /s i, O)\ \>\NH
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'H NMR (DMSO-ds) 8: 12,13 (br s, 2H), 9,25 (d, J = 4,8 Hz, 4H), 7,88 (t, J = 5,0 Hz,
2H), 4,71 - 4,75 (m, 4H), 4,05 - 4,13 (m, 2H), 2,92 (t, J = 5,8 Hz, 2H), 2,35 - 2,46 (m, 2H),
2,18 - 2,26 (m, 2H), 2,04 (m, 2H). LC-MS : m/z (M+H) = 523,6

Hop chét 241

N , e f se B Wl Buoc C  HyM_
1 RZN D Wt s I I i I
W (¥ i Wy N«sl\,,JL
O(_: -.o‘-‘

O

Ny N‘Nﬁ—.
¢ | Dy
MR A g N

Budc D '*E“E“"M’t S e 5
S P U o L
R - st g {
W07 Buie E NN Ny wH a:':
]

05N ~N o
N7 o~
0" >o0”

Dung dich chua dimetyl 2-(5-nitropyridin-2-yl)malonat (6,0 g, 37,8 mmol), dimetyl
malonat (10,0 g, 75,7 mmol) va Cs2COz3 (24,7 g, 75,7 mmol) trong DMF (50 mL ) dugc khudy
& nhiét do 100 do C trong thoi gian 12 gid. Sau khi lam mat dén nhiét d trong phong, hdn
hop phan ung dugc loc, pha lodng bing H>O va chiét bing etyl axetat. Rira 16p hitu co bing
nuée mudi, [am kho trén natri sulfat va lam bay hoi dudi ap sudt giam dé thu crude product.
LC-MS : m/z (M+H) = 255,3

Budce B: metyl 2-(5-nitropyridin-2-yl)axetat

O,N

A )
7

N7 o)

Dung dich chtra dimetyl 2-(5-nitropyridin-2-yl)malonat (10,0 g 41,7 mmol ), NaCl
(2,58 g, 44,20 mmol ) va H2O (1,3 g, 74,23 mmol) trong DMSO (50 mL ) dugc khudy & nhiét
do 130 do C trong thoi gian 6 gio. Saﬁ khi lam mét dén nhiét do trong phong, hdn hop phan
tng duoc pha loang bing H,O va chiét bing etyl axetat. The 1am kho 16p hitu co trén natri
sulfat va lam bay hoi dudi 4p sudt giam. Phan con lai dugc tinh ché bing phuong phép chuén
dé thu san phdm mong mudn.

'"H NMR (CLOROFORM-d) &: 9,40 (d, J = 2,4 Hz, 1H), 8,48 (dd, J = 8,6, 2,7 Hz,
1H), 7,56 (d, J = 8,6 Hz, 1H), 4,02 (s, 2H), 3,77 (s, 3H). LC-MS : m/z (M+H) = 197,1

Buwdéc C: metyl 2-(5-aminopyridin-2-yl)axetat

-160-



221789

HoN

XN 0
N o~

Dung dich chtra metyl 2-(S-nitropyridin-2-yl)axetat (500 mg, 2,5 mmol ) va Pd/C ( 50
mg) trong metanol ( 20 mL) dugc khudy under H, & nhiét do trong phong trong thdi gian 3
gid. Sau d6, hdn hop phan tng duoc loc va lam bay hoi dudi 4p sudt giam dé thu san phdm
mong mudn cho bude tiép theo ma khong cin tinh ché thém.

'"H NMR (CLOROFORM-d) &: 8,05 (d, J = 2,7 Hz, 1H), 7,08 (d, J = 8,3 Hz, 1H), 6,98
(dd, J= 8,2, 2,8 Hz, 1H), 3,75 (s, 2H), 3,72 (s, 3H). LC-MS : m/z (M+H) = 167,3

Buwdéc D: metyl 2-(5-(dimetylamino)pyridin-2-yl)axetat

|
N

l

-~

0
0

X
N ~

B& sung vao dung dich chita metyl 2-(5-aminopyridin-2-yl)axetat (800 mg, 4,8 mmol )
va paraformaldehyt (578,3 mg, 19,3 mmol ) trong metanol (20 mL ) dugc bd sung vao
NaBH3;CN (1,2 g, 19,26 mmol ) va AcOH (1 giot, xtic tac). Hdn hop dugc khudy & nhiét do
trong phong trong thoi gian 12 gid. Sau d6, 1am ngudi phan ting bang dung dich amoni clorua
chtra nude va chiét bing DCM. Lép hitu co duge bang nude mudi, 1lam kho trén natri sulfat va
lam bay hoi dudi 4p suat giam. Phan con lai dugc tinh ché bing phuong phép chudn dé thu
san phdm mong mudn.

'H gid> NMR (CLOFORM-d) &: 8,09 (d, J = 3,2 T'u, 1H), 7,14 (d, J = 8,6 'y, 1H), 6,99
(dd, J=8,6, 3,2 T'n, 1H), 3,77 (s, 2H), 3,72 (s, 3H), 2,98 (s, 6H). LC-MS : m/z (M+H) = 195,2

Buwée E:N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(Z-(S-(dimetylamino)pyridin-Z-yl)aXetamit) (241)

/ \
—N N—

— 7
N-N N-N
HN’(S A, O)’\S%NH

Quy trinh giéng nhu v6i Bude B ctia Hop chit 84

'"H NMR (CLOROFORM-d) &: 8,02 (d, J = 3,0 Hz, 2H), 7,16 (d, J = 8,6 Hz, 2H), 6,98
(dd, J = 8,6, 3,2 Hz, 2H), 3,49 (dt, J = 11,4, 5,7 Hz, 2H), 3,04 - 3,34 (m, 4H), 2,95 (s, 12H),
2,39 (t, J = 5,6 Hz, 2H), 1,87 - 2,05 (m, 4H), 1,65 - 1,77 (m, 2H). LC-MS : m/z (M+H) =
607,7

Hop chit 246
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Quy trinh giéng nhu Bwée B dén Buée F ctia Hop chit 245
Buoc A: (4-(2-metoxy-2-oxoetyl)phenyl)metanamini clorua

‘HCI
NH,

X

= O/

'"H NMR (DMSO-ds) &: 8,47 (br s, 2H), 7,45 (d, J = 7,8 Hz, 2H), 7,30 (d, ] = 7,5 Hz,
2H), 3,98 (br s, 2H), 3,71 (s, 2H), 3,71 (s, 3H).
Buée B to Buée C: Axit 2-(4-((tert-butoxycarbonylamino)metyl)phenyl)axetic

Boc

T,

"H NMR (DMSO-ds) 8: 7,34 (t, ] = 6,0 Hz, 1H), 7,11 - 7,20 (m, J = 7,8 Hz, 2H), 7,00 -
7,10 (m, J = 7,8 Hz, 2H), 4,05 (d, J = 6,2 Hz, 2H), 3,20 (s, 2H), 1,38 (s, 9H)

Buwée D to Bwée F: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-
5,2-diyl))bis(2-(4-(aminometyl)phenyl)axetamit) ( 246)

Hs, Ha
bj o
~N N—N
o

'H NMR (METANOL-ds) 8: 7,42 - 7,50 (m, 8H), 4,09 - 4,15 (m, 4H), 3,90 (s, 4H),
3,57 - 3,65 (m, 2H), 2,45 (t, ] = 5,6 Hz, 2H), 2,05 - 2,13 (m, 2H), 1,92 - 2,02 (m, 2H), 1,70 -
1,80 (m, 2H); LC-MS : m/z (M+H)= 577,5

Hop chit 247

D“‘\\ s

. s s
i Fizaa )
N L 9 A

ks Q W= }J C% =N

/JL Budc A . Buéce B 4 ey AL N
¢ gyt e [ sl b S
fi ; 1\ i NS B, e PN
Vi ch NS (x
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Bude A: etyl 2-(4-etoxypyridin-2-yl)axetat
S

N o
Nig o™

l
Dung dich chtra 2-(4-etoxypyridin-2-yl)axetonitril (150 mg, 0,92 mmol) trong
EtOH/HCI (6 mL/2 mL) dugc khudy & nhiét d6 70 do C trong thoi gian 2 gid. Hdn hop duoc
lam bay hoi trong chan khong. Phin con lai duoc sir dung cho bude tiép theo ma khong cin
tinh ché thém. LC-MS : m/z (M+H) = 210,2
Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(4-etoxypyridin-2-yl)axetamit) ( 247)

O"\ /\O
— VR

o
NN N-
HN—(’SA% I S\>\NH

Quy trinh gibng nhu véi Buée B ciia Hop chit 84

"H NMR (CLOROFORM-d) &: 8,31 (d, J = 5,6 Hz, 2H), 6,92 (d, J = 2,1 Hz, 2H), 6,80
(dd, J = 5.8, 2,0 Hz, 2H), 4,32 (br s, 4H), 4,11 (q, J = 6,9 Hz, 4H), 3,46 - 3,56 (m, 2H), 2,35 -
2,45 (m, 2H), 1,85 - 2,03 (m, 4H), 1,67 - 1,76 (m, 2H), 1,42 (t, J = 7,0 Hz, 6H). LC-MS : m/z
(M+H) = 609,8

Hop chit 356, 350, va 353 duoc diéu ché theo cach twong tw dén Hop chit 84:

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-
(ditlometoxy)pyridin-2-yl)axetamit) (356)

F T
F— —F
0 o
_ )\
N [ o Q=N
e
HN/<S)hM | D—NH

'"H NMR (CLOROFORM-d) &: 8,63 (d, J = 5,6 Hz, 2H), 7,08 - 7,14 (m, 2H), 7,03 (dd,
J=35,6,2,1 Hz, 2H), 6,69 (t, ] = 72 Hz, 1H), 4,09 (s, 4H), 3,54 - 3,66 (m, 2H), 2,47 (t,J = 5.5
Hz, 2H), 1,96 -2,10 (m, 4H), 1,71 - 1,80 (m, 2H) ; LC-MS : m/z M+H)= 653,5

N,N'-(S,S'-((lS,SS)-xyclohexan—l,3-diyl)bis(1,3,4-thiadiazol-5,2—diyl))biS(Z-(4-
(diflometoxy)pyridin-2-yl)axetamit) ( 350)
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n e

- 74
N/ o o\N\

N-N N-N
HN/</Sj,% O)/\S%NH

'"H NMR (CLOROFORM-d) &: 8,51 (d, J=5,7 Hz, 1H), 6,65 (d, J=2,3 Hz, 1H), 6,60
(dd, J = 5,8, 2,4 Hz, 1H), 5,29 (m, 2H), 5,02 (t, J = 7,0 Hz, 2H), 4,77 (dd, J = 8,0, 5,1 Hz,
2H), 3,57 (m, 2H), 2,48 (t, J= 6,0 Hz,2H), 2,05 — 1,96 (m, 4H), 1,80 — 1,74 (m, 2H). LC-MS :
m/z (M+H)= 665,5 ‘

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(4-
(diflometoxy)pyridin-2-yl)axetamit) ( 353)

Meo\/\ OMe
0 0
_ )\
N 1 o Q =N
N N
HN/</SJ,, | D—NH

"H NMR (CLOROFORM-d) §: 8,40 (d, J=2,7 Hz, 2H), 7,33 — 7,29 (m, 2H), 7,23 (d,
J= 18,5 Hz, 2H), 4,24 — 4,19 (m, 4H), 3,98 (s, 4H), 3,82 — 3,78 (m, 4H), 3,57 (m, 2H), 2,47 (t,
J=5,5Hz, 2H), 2,06 — 1,94 (m, 4H), 1,80 — 1,74 (m, 2H). LC-MS : m/z (M+H)= 669,5

N,N'-(5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(5-
metoxypyridin-2-yl)axetamit) ( 347)

MeO OMe

-
72
% NN N w
M/QS)MHQ)\S)\N

'H NMR (CLOROFORM-d) d: 8,36 (t, ] = 1,7 Hz, 2H), 7,25 (d, J = 1,6 Hz, 4H), 4,00
(s, 4H), 3,90 (s, 6H), 3,83 (quint, J = 7,4 Hz, 2H), 2,56 (t, J = 7,7 Hz, 2H), 2,39 - 2,50 (m,
2H), 2,10 (m, 2H). LC-MS : m/z (M+H)=567,7

Hop chit 248
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Bude A: 2-(2-flo-5-metoxyphenyl)axetic acid

F
St
>0 OH

Dung dich chua 2-(2-flo-5-metoxyphenyl)axetonitril (200 mg, 1,0 mmol) va natri
hydroxit (81,5 mg, 2,0 mmol) trong nudc dugc khudy & nhiét d6 100 do C trong thoi gian 8
gid. Hon hop phan ung dugc lam bay hoi dudi ap sudt giam dé thu san phdm thd cho budc
tiép theo ma khong can tinh ché thém. LC-MS : m/z (M-H)=183,2

Buwéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(24(2-ﬂ0—5—metoxyphenyl)axetamit) (248)

-N
Shsaecs

Quy trinh giéng nhu véi Hop chit 37

'H NMR (DMSO-d¢) &: 12,74 (s, 2H), 7,07 - 7,16 (m, 2H), 6,97 (dd, J = 5,9, 3,2 Hz,
2H), 6,87 (dt, ] = 8,9, 3,6 Hz, 2H), 3,86 (s, 4H), 3,68 - 3,77 (s, 8H), 3,44 - 3,53 (m, 2H), 2,30
(t, J = 5,4 Hz, 2H), 1,89 - 2,02 (m, 2H), 1,76 - 1,89 (m, 2H), 1,62 (m, 2H). LC-MS : m/z
(M+H) =615,7

Hop chét 249

Budc A R o Buéc B

B ; _DuteB
/E\J\/IL - J:N T ol
J

o . ‘l{ -
w0y g SO
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T s
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Buédce A: metyl 2-(6-(3-hydroxyazetidin-1-yl)pyridin-2-yl)axetat

= o]

a IN/ 0

Dung dich chtra metyl 2-(6-bromopyridin-2-yl)axetat (500,0 mg, 2,17 mmol),
azetidin-3-ol hydroclorua (285,9 mg, 2,61 mmol), Cul (248,3 mg, 1,30 mmol), L-prolin
(149,7 mg, 1,30 mmol) va Cs2COs (24,7 g, 75,7 mmol) trong DMSO (6 mL ) duoc khudy &

-

HO

nhiét d0 90 do C trong thoi gian 12 gid trong bau khi No. Sau khi 1am mat dén nhiét d6 trong
phong, hdn hop phan tng dugc loc, pha lodng bing H20 va chiét bang etyl axetat. Rira 16p
hitu co bang nude mudi, 1am kho trén natri sulfat va 1am bay hoi dudi 4p suat giam. Phin con
lai duoc tinh ché bang phuong phap chudn dé thu duge hop chit mong mudn.

'H NMR (CLOROFORM-d) &: 7,43 (dd, J = 8,1, 7,5 Hz, 1H), 6,59 (d, J = 7,3 Hz,
1H), 6,21 (d, J = 8,3 Hz, 1H), 4,75 (tt, ] = 6,4, 4,6 Hz, 1H), 4,29 (dd, J = 9,4, 6,4 Hz, 2H),
3,86 (dd, J =9,5, 4,4 Hz, 2H), 3,69 - 3,77 (m, SH). LC-MS : m/z (M+H) =223,4

Bude B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-(3-hydroxyazetidin-1-yl)pyridin-2-yl)axetamit) ( 249)

HO&NQ’@J}” Oif ”%:ZL;/:N\H&OH
s s

Quy trinh giéng nhu v6i Bude B ciia Hop chit 84

'H NMR (CLOROFORM-d) &: 7,32 (t, J = 7,8 Hz, 2H), 6,43 (d, J = 7,3 Hz, 2H), 6,14
(d, J = 8,3 Hz, 2H), 4,56 - 4,70 (m, 2H), 4,23 (t, J = 7,5 Hz, 4H), 3,77 - 3,88 (m, 4H), 3,64 -
3,74 (m, 2H), 3,36 - 3,47 (m, 2H), 2,31 (d, J = 5,1 Hz, 2H), 1,75 - 1,98 (m, 4H), 1,55 - 1,68
(m, 2H). LC-MS : m/z (M+H) = 663,9

Hop chit 383
Quy trinh giéng nhu véi Hop chét 249

-166-



22789

Buée A: metyl 2-(3-(3-floazetidin-1-yl)phenyl)axetat

0O
o~

'"H NMR (CLOROFORM-d) 8: 7,18-7,24 (m, 1H), 6,74 (d, ] = 7,5 Hz, 1H), 6,48-6,38
(m, 2H), 5,44 (m, 1H), 4,27-4,16 (m, 2H), 3,71 (s, 3H), 3,60 (s, 2H). LC-MS : m/z
(M+H)=224,2

Budc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(3-floazetidin-1-yl)phenyl)axetamit)

~O A B a

N-N -N
HN/</SJ,,,“ i S>\NH

'H NMR (DMSO-ds) &: 12,67 (s, 2H), 7,14 (t, ] = 7,8 Hz, 2H), 6,68 (d, ] = 7,5 Hz,
2H), 6,46 (s, 2H), 6,38 (dd, J = 7,9, 1,7 Hz, 2H), 5,55 (dtt, ] = 56, 5,8, 2,8 Hz, 2H), 4,20-4,07
(m, 4H), 3,78-3,93 (m, 4H), 3,70 (s, 4H), 3,48 (m, 2H), 2,29 (t, ] = 5,4 Hz, 2H), 1,88 - 1,97
(m, 2H), 1,77 - 1,88 (m, 2H), 1,61 (m, 2H). LC-MS : m/z (M+H) = 665,6

Hop chit 250

. F ]
B- 0 Buéc A ‘ ‘F\h{wk @\)i | Bu’(rciub
B N’F;"\.,,-'u\m)x’ Ll ﬂ-* By tl"‘

e, Poa

a"‘:. ) ¥ N.N M- ] “ _ij l ]

F}) L AL Kk 5%»4% L;h:p
~—

Quy trinh gidng nhu v6i Hop chit 249.
Budce A: metyl 2-(6-(3,3-difloxyclobutylamino)pyridin-2-yl)axetat

F
e WO
N7 ONT o~
H

-167-



221789

'"H NMR (CLOROFORM-d) &: 7,40 - 7,50 (m, 1H), 6,65 (d, J =7,3 Hz, 1H), 6,26 (d, J
= 8,3 Hz, 1H), 4,94 (br s, 1H), 4,02 - 4,17 (m, 1H), 3,71 - 3,77 (m, 3H), 3,66 - 3,71 (m, 2H),
3,00 - 3,15 (m, 2H), 2,39 - 2,60 (m, 2H). LC-MS : m/z (M+H) = 257,6

Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-(3,3-difloxyclobutylamino)pyridin-2-yl)axetamit) ( 250)

HN—\ @
N

& ’
=N
F¢ HN'( ) : i %NH QF

'H NMR (CLOROFORM-d) 8: 7,41 - 7,49 (m, 2H), 6,57 (d, J = 7,3 Hz, 2H), 6,29 (d, J
= 8,3 Hz, 2H), 5,86 (d, J = 5,4 Hz, 2H), 4,07 - 4,23 (m, 2H), 3,84 (s, 4H), 3,52 - 3,58 (m, 2H),
3,08 - 3,25 (m, 4H), 2,51 - 2,63 (m, 4H), 2,46 (t, J = 5,6 Hz, 2H), 1,88 - 2,11 (m, 4H), 1,70 -
1,82 (m, 2H). LC-MS : m/z (M+H) = 731,5

Hop chit 251
Budc A Bugc B
= Q [
g /(N:\)\of J/?L\)t\o/
F—CN {‘% 2 ﬁ?’”*"k}mp
u.l{ I~ N ),__

Quy trinh gidng nhu véi Hop chéit 249
Bude A: metyl 2-(6-(3-floazetidin-1-yl)pyridin-2-yl)axetat

N 0]

'H NMR (CLOROFORM-d) 3: 7,46 (t, J = 7,8 Hz, 1H), 6,65 (d, J = 7,3 Hz, 1H), 6,24
(d, J = 8,3 Hz, 1H), 5,46 - 5,55 (m, 0,5H), 5,33 - 5,40 (m, 0,5H), 4,26 - 4,39 (m, 2H), 4,05 -
4,20 (m, 2H), 3,71 - 3,77 (m, 5H). LC-MS : m/z (M+H) =211,6

Buéce  B:  N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-(3-floazetidin-1-yl)pyridin-2-yl)axetamit) ( 251)

P43w4i2L4 o (I
N
HN’< ) g S\>\NH

'H NMR (DMSO-dg) §: 12,70 (br s, 2H), 7,55 (t, ] = 7,0 Hz, 2H), 6,70 (d, J = 7,3 Hz,
2H), 6,38 (d, J = 7,5 Hz, 2H), 5,52 - 5,63 (m, 1H), 5,35 - 5,47 (m, 1H), 4,18 - 4,42 (m, 4H),
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3,91 - 4,09 (m, 4H), 3,86 (br s, 4H), 3,45 - 3,54 (m, 2H), 2,31 (br s, 2H), 1,90 - 2,05 (m, 2H),
1,78 - 1,90 (m, 2H), 1,62 (d, J = 5,6 Hz, 2H). LC-MS : m/z (M+H) = 667,8
Hop chit 252 va Hop chit 253

Buwéce A: metyl 2-(5-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetat

Quy trinh gidng nhu Buéc B ctia Hop chit 254

"H NMR (CLOROFORM-d) &: 7,88 (d, J = 2,7 Hz, 1H), 7,23 (d, J = 8,3 Hz, 1H), 6,87
(dd, J = 8,5, 2,8 Hz, 1H), 4,31 (t, J = 11,6 Hz, 4H), 3,84 (s, 2H), 3,74 (s, 3H). LC-MS : m/z
(M+H)=243,2

Buéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(5-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamit) ( 252) va N-(5-((1S,3S)-3-(5-
axetamido-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)-2-(5-(3,3-difloazetidin-
1-yl)pyridin-2-yl)axetamit ( 253)

Hdn hop cua metyl 2-(5-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetat (100 mg), 5,5'-
((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (50 mg, 0,18 mmol), xesi cacbonat
(346,1 mg, 1,06 mmol) trong DMA (3 mL) duoc lam néng dén nhiét do 130 °C trong bau khi
nito va vi séng trong thoi gian 45 phit. Hdn hop duoc lam bay hoi trong chan khong dén khi
kho. Phén con lai dugc tinh ché bang phuong phap chuin dé thu dugc Hop chit 252 va Hop
chit253.

Hop chit 252
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'"H NMR (CLOROFORM-d) &: 7,81 (d, J = 2,7 Hz, 2H), 7,25 (d, J = 8,3 Hz, 2H), 6,87
(dd, J = 8,5, 2,8 Hz, 2H), 4,27 (t, ] = 11,7 Hz, 9H), 3,44 - 3,54 (m, 2H), 2,29 - 2,49 (t,
J=5,6Hz, 2H), 1,97 (m, 2H), 1,91 (m, 2H), 1,72 (m, 2H). LC-MS : m/z (M+H)=703,2

Hop chit 253

P O}\
N-N N-N,
A I D>—NH
HN ’<S)/,,“©)\S>*

'H NMR (CLOROFORM-d) &: 8,01 (s, 1H), 7,25 (d, J = 8,3 Hz, 1H), 6,89 (d, J = 6,7
Hz, 1H), 4,33 (t, ] = 11,6 Hz, 4H), 4,04 (s, 2H), 3,59 (m, 2H), 2,20 (m, 5H), 2,05 (m, 2H),
1,98 (m, 2H), 1,77 (m, 2H). LC-MS : m/z (M+H)= 535,7

Hop chat 254

B A le i
re BmicB I
oy

Bude C {, Nﬁ‘“
T N HN Q. " f“ N ’n\'.p
mwtf’s k) NN L TN

OAS% N

Budc A: metyl 2-(4-bromopyridin-2-yl)axetat

B6 sung ting giot LDA (92mL,2M) vao hdn hop cua 4-bromo-2-
metylpyridin(1g,5,8mmol) trong 15mL THF khan ¢ nhiét d6 -70, khudy trong thdi gian 30
phut, dimetyl cacbonat(630mg, 7,0mmol) dugc b sung ting giot vao dung dich trén. Sau khi
khudy trong thoi gian 1h nita, LC-MS cho thdy phan tmg d hoan thanh. Phan tng dugc lam
ngudi bang dung dich NH4CI bdo hoa va chiét bing EtOAc. Lép hitu co duge tach va lam bay
hoi dudi 4p suét giam. San phim thé duoc tinh ché bang phuong phap chuin dé thu dugc san

phdm mong mudn. LC-MS: m/z (M+H) 231.1.
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Budéc B: metyl 2-(4-(azetidin-1-yl)pyridin-2-yl)axetat
= |N 0

C/N X o

Vao dung dich chira (500g, 2,2mmol) trong hdn hop dioxan (10 ml) va dugc bd sung
Pd2(dba)3 (200mg, 0,22mmol) va Xantphos (185mg, 0,22mmol), Cs2CO3(1,4g, 4,3mmol)
tiép theo 1a azetidin (135mg,2,4mmol) trong bau khi nito, va hdn hop duoc 1am néng qua dém
& nhiét d6 90 do C. C. Sau khi lam mat dén nhiét d6 moi trudng, 16p hitu co tach duge duoc
lam bay hoi dudi ap suat giam. Phin con lai duge cho vao etyl axetat, rira bing dung dich kali
cacbonat khan va nude mudi, va 1am kho trén natri sulfat. Sau khi 1am bay hoi, phan con lai
duogc tinh ché bang phuong phap chuin dé thu dugc metyl 2-(4-(azetidin-1-yl)pyridin-2-
yl)axetat.

'"H NMR (CLOROFORM-d) &: 8,02 (d, J = 7,0 Hz, 1H), 6,36 (d, J = 2,4 Hz, 1H), 6,27
(dd, J = 6,7, 2,4 Hz, 1H), 4,81 (s, 2H), 4,25 (t, J = 7,7 Hz, 4H), 3,38 (s, 3H), 2,60 (m, 2H).
LC-MS : m/z (M+H) 207,3 .

Buée C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(4-(azetidin-1-yl)pyridin-2-yl)axetamit) ( 254)

CN)Q,(O N N OLD\NQ
-« -
HN/(’S N, : l’ S>‘NH

Quy trinh gidng nhu véi Buée B ciia Hop chit 249

'"H NMR (DMSO-de) 8: 8,06 (d, J = 5,9 Hz, 2H), 6,41 (d, J = 1,9 Hz, 2H), 6,30 (dd, J
=5,9, 2,1 Hz, 2H), 3,91 - 4,02 (t, 8H, J = 7,2Hz), 3,87 (s, 4H), 3,48 - 3,52 (m, 2H), 2,36 - 2,41
(m, 4H), 2,31(t,2H,J = 4Hz),1,94 (m, 2H), 1,85 (m, 2H), 1,63 (m, 2H). LC-MS : m/z (M+H)
631,2

Hop chit 255

!S}aNqu
' p .
Budc A bl
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Quy trinh gidng nhu véi Hop chit 254
Buéc A: metyl 2-(4-(3-hydroxyazetidin-1-yl) pyridin-2-yl)axetat
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"H NMR (metanol-d4, 400 MHz) 8 8,03 (d, J= 6,8 Hz, 1H), 6,54 (d, J = 2,4 Hz, 1H),
6,50 (dd, J = 6,8 Hz, 2,4 Hz, 1H), 4,89 (s, 2H), 4,80 - 4,77 (m, 1H), 4,22 -4,38 (m, 2H), 3,96 —
3,92 (m, 2H), 3,75 (s, 3H). LC-MS : m/z (M+H) 223,4

Buwée B: N,N'- (5,5'-((1S,3S)-xyclohexan-1,3-diyl) bis(1,3,4-thiadiazol-5,2-diyl))
bis(2-(4-(3- hydroxyazetidin-1-yl)pyridin-Z-yl)axetamit)( 255)

HN’</ >~NH
o

OH
'H NMR (metanol-d4, 400 MHz) & 8,04 (d, J = 6,80 Hz, 2H), 6,28 (d, J = 2,0 Hz, 2H),
6,18 (dd, J = 6,0 Hz, 2,0 Hz, 2H), 4,72 - 4,69 (m, 2H), 4,20 - 4,17 (m, 4H), 4,06 (s, 4H), 3,81-
3,75 (m, 4H), 3,50 - 3,47 (m, 2H), 2,39 (t, J = 5,6 Hz, 2H), 1,99 -1,90 (m, 4 H), 1,71 (t, J =
5,6 Hz, 2H). LC-MS : m/z (M+H) 664,1
Hop chit 256

Mpy s-N
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Quy trinh giéng nhu véi Hop chit 254
Budce A: Metyl 2-(4-(3-floazetidin-1-yl)pyridin-2-yl)axetat

F
@
(0] N

"H NMR (CDCls, 400 MHz) & 8,21 (d, J= 5,6 Hz, 1H), 6,33 (d, J=2,0 Hz, 1H), 6,26
(dd, J = 6,0 Hz, 2,0 Hz, 1H), 5,58 — 5,40 (m, 1H), 4,36 -4,27 (m, 2H), 4,19 - 4,09 (m, 2H),
3,83 (s, 2H), 3,75 (s, 3H). LC-MS : m/z (M+H) 225,4.

Budéce B: N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis (1,3,4-thiadiazol-5,2-diyl))bis
(2-(4-(3- floazetidin-1-yl)pyridin-2-yl)axetamit) ( 256)

-172-



22789

'H NMR (METANOL-d4) & 8,07 (s, 2H), 6,32-6,23(m, 4H), 5,37 (d, J = 60 Hz, 2H),
4,26 (m, 4H), 4,10 (m, 4H), 3,87 (s, 4H), 3,40 (m, 2H), 2,28 (t, J = 5,6 Hz, 2H), 1,87 (m, 4H),
1,60 (m, 2H). LC-MS : m/z (M+H) 668,0.

Hop chit 257
N
mean iy
@ S

Br
Buébec A
KWJLW’- F ,:"&Dﬁ« Buéc B

£ p v %
~M W .
y HN‘-Q' )5 ‘ “'s}‘H ‘a
5 N Y L )
0%5 O Do

Quy trinh giéng nhu v6i Hop chit 249
Budc A: metyl 2-(3-(azetidin-1-yl)phenyl)axetat

O
o

'H NMR (CLOROFORM-d) &: 7,12 - 7,22 (s, 1H), 6,66 (d, J = 7,5 Hz, 1H), 6,31 -
6,42 (m, 2H), 3,90 (t, J = 7,3 Hz, 4H), 3,71 (s, 3H), 3,58 (s, 2H), 2,38 (quin, J = 7,2 Hz, 2H).
LC-MS : m/z (M+H) = 206,5

Budéc B: N,N'-(5,5"-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-~
diyl))bis(2-(3-(azetidin-1-yl)phenyl)axetamit) ( 257)

(o] N N [0}
dﬁw@“ﬁm O}«‘S\%u
N O

'H NMR (DMSO-ds) 8:12,66 (s, 2H), 7,10 (t, ] = 7,8 Hz, 2H), 6,62 (d, J = 7,5 Hz,
2H), 6,38 (s, 2H), 6,30 (dd, J = 7,9, 1,7 Hz, 2H), 3,78 (t, ] = 7,3 Hz, 8H), 3,68 (s, 4H), 3,44 -
3,49 (m, 2H), 2,25 - 2,34 (m, 6H), 1,89 - 1,98 (m, 2H), 1,76 - 1,87 (m, 2H), 1,53 - 1,66 (m,
2H). LC-MS : m/z (M+H) = 629,8

Hop chét 258
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Quy trinh gidng nhu v6i Hop chit 254
Budc A: Metyl 2-(4-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetat

F
F

N
o) X
L~
N

~o

'"H NMR (METANOL-d4) 8 8,29 (d, J = 6,4 Hz, 2H), 6,73 (d, J = 2,4 Hz, 2H), 6,66
(dd, J = 6,4 Hz, 2,4 Hz, 2H), 4,82 - 4,79 (m, 2H), 4,72-4,70 (m, 2H), 3,81 (s, 2H), 3,74 (s,
3H). LC-MS : m/z (M+H)= 243 4.

Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(4-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamit) ( 258)

. HN’é\;\jN h,::>~NH

o
/7
! I

'H NMR (METANOL-ds) & 8,20 (d, J = 6,4 Hz, 2H), 6,74 (d, J = 2,4 Hz, 2H), 6,68
(dd, J = 6,4 Hz, 2,4 Hz, 2H), 4,62 - 4,56 (m, 8H), 3,57 (t, J = 5,6 Hz, 2H), 2,44 (t, J= 5,6 Hz,
2H), 2,09 -2,04 (m, 2H), 1,99 — 1,96 (m, 2H), 1,76 — 1,74 (m, 2H). LC-MS : m/z (M+H)=
703,2.

Hop chit 259

\_/

BudcA: metyl 2-(3-(4-metylpiperazin-1-yl)phenyl)axetat
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/©\)OL
N o~
/N\)

'"H NMR (CLOROFORM-d) &: 7,21 (t,J = 7,9 Hz, 1H), 6,81 - 6,86 (m, 2H), 6,77 (d, J
= 17,3 Hz, 1H), 3,68 (s, 3H), 3,58 (s, 2H), 3,19 - 3,27 (m, 4H), 2,55 - 2,61 (m, 4H), 2,37 (s,
3H). LC-MS : m/z (M+H) = 249,2

Bwée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))
bis(2-(3-4-metylpiperazin-1-yl)phenyl)axetamit) ( 259)

/N ™\
— N/< 2 g >\N
N\J 0] Noy NN o] \\/N\
HN’{Sﬂ% O)’\S%H

B6 sung metyl 2-(3-(4-metylpiperazin-1-yl)phenyl)axetat (140mg, 0,57mmol) va kali
2-metylpropan-2-olat (63mg, 0,57mmol) vao dung dich chtra 5,5'-((1S,3S)-xyclohexan-1,3-
diyl)bis(1,3,4-thiadiazol-2-amin) (50mg, 0,19mmol ) trong 3 mL DMSO trong bau khi nito,
va hdn hop duoc khudy trong thoi gian 40 phit & nhiét d6 100 do. C trong diéu kién chiéu vi
séng. Hon hop phan ting dugc db vao nudc va chiét bing etyl axetat. Rira 16p hitu co bing
dung dich natri bicacbonat bdo hoa trong nuéc va nudec mudi va lam kho trén natri sulfat.
Dung mdi duogc 1am bay hoi dudi 4p sudt giam. Phan con lai duoc tinh ché bing phuong phép
chuin d& thu dugc hop chit mong mubn.

'H NMR (METANOL-d4) &: 7,18 - 7,25 (m, 2H), 6,98 (br s, 2H), 6,91 (d, J = 8,3 Hz,
2H), 6,84 (d, ] = 7,0 Hz, 2H), 3,77 (d, J = 2,4 Hz, 4H), 3,42 - 3,52 (m, 2H), 3,18 - 3,26 (m,
8H), 2,61 - 2,69 (m, 8H), 2,37 (s, 6H), 2,30 (t, 2H,J = 4,0Hz), 1,88 - 1,97 (m, 2H), 1,78 - 1,88
(m, 2H), 1,53 (m, 2H). LC-MS : m/z (M+H) 715,3

Hop chit 260
A
@ _
F‘{k l"“m '
b a }‘N}
= a i P a S}:‘” k'l
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Quy trinh giéng nhu v6i Hop chét 259
Budc A: metyl 2-(3-(pyrrolidin-1-yl)phenyl)axetat

9!
O/
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'"H NMR (CLOROFORM-d) &: 7,20 (dd, J = 8,7, 7,4 Hz, 1H), 6,61 (d, J = 7,0 Hz,
1H), 6,51 (br s, 2H), 3,71 (s, 3H), 3,60 (s, 2H), 3,3 (m, 4H), 1,98 - 2,06 (m, 4H). LC-MS :
(M+H) m/z 220,3

Buwge  B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(pyrrolidin-1-yl)phenyl)axetamit) ( 260)

& ®

N

N-N N-
HN—*«Sﬁ,ﬁ“ O/LS%NH

'H NMR (DMSO-dg) 8: 12,65 (s, 2H), 7,09 (t, J = 7,8 Hz, 2H), 6,49 - 6,57 (m, 4H),
6,42 (d, J = 8,3 Hz, 2H), 3,68 (s, 4H), 3,47 (m, 2H), 3,15 - 3,23 (t, 8H,] = 8 Hz), 2,29 (t, 2H, J
= 4Hz), 1,94 (m, 10H), 1,84 (m, 2H), 1,61 (m, 2H). LC-MS : (M+H) m/z 657,3

Hop chit 261

<] {ﬁn iRy
o P - M2 t{_@o )“f P
o] N P
s H

__%’ Hi— ’n‘ er’J

o

Bude A: metyl 2-(3-(xyclopropylamino)phenyl)axetat
o)
ANQ\)J\O/
H
'H NMR (CLOROFORM-d): 7,17 (t,J = 7,7 Hz, 1H), 6,74 - 6,79 (m, 2H), 6,69 (d, J =
7,5 Hz, 1H), 3,71 (s, 3H), 3,58(s, 2H), 2,46 (dt, J = 6,6, 3,3 Hz, 1H), 0,72 - 0,78 (m, 2H), 0,51

- 0,59 (m, 2H). LC-MS : m/z (M+H) 206,3
Budce B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-

t— 5

Quy trinh giéng nhu v6i Hop chit 259.

diyl))bis(2-(3-(xyclopropylamino)phenyl)axetamit) (261)

w0 o -4

HN’{)(d OIS»‘NH

'H NMR (DMSO-de) 8: 12,73 (br s, 2H), 7,04 (t., ] = 4,0Hz, 2H), 6,61-6,53 (m, 6H),
6,10 (s ,2H), 3,65 (s, 4H), 3,48 (m, 2H), 2,29 (m, 4H), 1,92 (m,2H), 1,84 (m, 2H), 1,60 (m,
2H), 0,67 (m, 4H), 0,34 (m, 4H). LC-MS : m/z (M+H) 628,3

Hop chit 262
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Quy trinh gidng nhu véi Hop chat 259
Bwdée A: metyl 2-(3-morpholinophenyl)axetat

LI
&

'"H NMR (CLOROFORM-d) &: 7,21 (t, J = 7,9 Hz,1H), 6,82 - 6,86 (m, 2H), 6,77 (d, J
=17,3 Hz, 1H), 3,68 (s, 3H), 3,74 (t, J = 8Hz, 4H), 3,58 (s, 2H), 3,10 (t, J = 8Hz, 4H). LC-MS :
m/z (M+H) 235,3

Buée B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-morpholinophenyl)axetamit) ( 262)

{_) C}

Q%w 55
s "‘OXS%H
'H NMR (DMSO-ds) &: 12,67 (br s, 2H), 7,1 7 (t, ] = 7,9 Hz, 2H), 6,92 (s, 2H), 6,84
(dd, J = 8,2, 2,0 Hz, 2H), 6,76 (d, J = 7,5 Hz, 2H), 3,67 - 3,80 (m, 12H), 3,43 - 3,50 (m, 2H),
3,05 - 3,14 (m, 8H), 2,29 (t. 2H,J= 4Hz), 1,87 - 1,98 (m, 2H), 1,83 (m, 2H), 1,61 (m, 2H). LC-
MS : m/z 689,3 (M+H).
Hop chit 263
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Buéc A dén Buwéc B: ditert-butyl 4,4'-(3,3'-(2,2'-(5,5'-((1S,3S)-xyclohexan-1,3-
diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl))bis(3,1-
phenylen))dipiperazin-1-carboxylat

0

NBoc
e}
N -N

| D—NH

S

Quy trinh giéng nhu v6i Hop chét 259

"H NMR (DMSO-ds) 8: 12,67(s,2H),7,17 (t, J = 7,9 Hz, 2H), 6,94 (s, 2H), 6,82 - 6,90
(m, 2H), 6,77 (d, J = 7,5 Hz, 2H), 3,72 (s, 4H), 3,41 - 3,51 (m, 10H), 3,00 - 3,14 (t,
8H,J=5,2Hz), 2,30 (t, J = 5,6 Hz, 2H), 1,89 - 1,99 (m, 4H), 1,80 - 1,88 (m, 2H), 1,42(s, 18H).
LC-MS : m/z (M+H) 888,1

Buéc C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(piperazin-1-yl)phenyl)axetamit) ( 263)

Quy trinh giéng nhu v6i Buée C ctia Hop chit 239.

'"H NMR (DMSO-d6) &: 7,15 (t, J = 7,8 Hz, 2H), 6,91 (s, 2H), 6,79 - 6,85 (m, 2H),
6,73 (d, J = 7,5 Hz, 2H), 4,15(1, 2H), 3,68 (s,4H), 3,47 (m, 2H), 3,01 - 3,11 (t, 8H, J=4,8Hz),
2,80 - 2,93 (t, 8H,J=4,8Hz), 2,29 (t, 2H, J = 9,6Hz), 1,92 (m, 2H), 1,95 (m, 2H), 1,61 (m, 2H).
LC-MS : 687,3 (M+H) m/z

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(3-(1-
metylpiperidin-4-yl)phenyl)axetamit) ( 362)

/ \
N N

N-N

0 0
N \
HN/<Sj% J! >\NH

Quy trinh gidng nhu v6i Hop chét 259

'"H NMR (METANOL-d4) &: 7,18 - 7,31 (m, 6H), 7,15 (d, J = 7,3 Hz, 2H), 3,81 (s,
4H), 3,47 - 3,57 (m, 2H), 3,23 - 3,36 (m, 4H), 2,56 - 2,73 (m, 12H), 2,40 (t, J = 5,4 Hz, 2H),
1,85-2,08 (m, 12H), 1,68 - 1,77 (m, 2H) ; LC-MS : m/z (M+H)= 713,3

Hop chit 264
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Quy trinh giéng vdi phan tng dé tao ra Hop chit 263.
Bude B: di-tert-butyl ((((5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-
5,2-diyl))bis(azandiyl))bis(2-oxoetan-2,1-diyl))bis(3,1-phenylen))bis(metylcarbamat)

Boc,
N

4 : 0
/N\N g 3\\/©\ 7
HN_<Sﬁ,,,“ w S&N N\Boc

'H NMR (DMSO-d¢) 8: 12,73 (br s, 1H), 7,27 - 7,33 (m, 2H), 7,24 (s, 2H), 7,18 (d, ] =
8,1 Hz, 2H), 7,13 (d, J = 7,5 Hz, 2H), 3,79 (s, 4H), 3,47 (m, 2H), 3,17 (s, 6H), 2,28 (t, 2H, J =
8Hz), 1,93 - 1,83 (m, 4H), 1,61 (m, 2H), 1,36 (s, 18H). LC-MS : m/z 778,2 (M+H)

Buwée C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(metylamino)phenyl)axetamit) ( 264)

HN 0 fo)
/ Nen N
i D, OJS%NH

'H NMR (DMSO-d6) &: 12,65 (s, 2H), 7,02 (t, J = 7,9 Hz, 2H), 6,47 - 6,54 (m, 4H),
6,42 (d, J = 7,3 Hz, 2H), 4,16 (1, 2H), 3,64 (s, 4H), 3,46 (m, 2H), 2,65 (s, 6H), 2,29 (t, 2H,J =
4Hz), 1,88 - 1,98 (m, 2H), 1,78 - 1,88 (m, 2H), 1,61 (m, 2H). LC-MS : m/z (M+H) 577,9
Hop chat 265

NH
\
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W

Quy trinh giéng nhu véi Hop chat 249
Budc A: etyl 2-(4-morpholinophenyl)axetat

o
|06 Y
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'"H NMR (CLOROFORM-d) &: 7,193 (d, 2H); 6,872 (d, 2H); 4,272 (q, J= 7,14 Hz,
2H); 3,853 (m, 2H); 3,533 (s, 2H); 3,140 (m, 2H); 1,247 (t, J= 7,14, 3H). LC-MS m/z 250,1
(M+H).
Buéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(4-morpholinophenyl)axetamit) ( 265)
& ()
o 0
i3, O}ISMH
'"H NMR (CLOROFORM-d) &: 7,45 (d, J = 6,4 Hz, 4H), 7,20 (m,4H), 4,03 (m, 8H),
3,98 (m, 4H), 3,54 - 3,60 (m, 2H),3,30 (m, 8H), 2,49 (t, J = 5,4 Hz, 2H), 2,05 (m, 2H), 1,96
(m, 2H), 1,76 (m, 2H). LC-MS : m/z (M+H)= 689,9
Hop chét 266
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Quy trinh gidng nhu véi Hop chit 249
Buéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(4-(3,3-difloazetidin-1-yl)phenyl)axetamit) ( 266)

F F

F\i:z r:f/F

Qj N
N-N N-
HN—(S)LME::TJLS>“NH

'H NMR (DMSO-ds) 8:12,63 (s, 2H), 7,20 (d, J = 8,3 Hz, 4H), 6,54 (d, J = 8,3 Hz,
4H), 4,23 (t, J = 12,2 Hz, 8H), 3,68 (s, 4H), 3,46 (m, 2H), 2,28 (t, ] = 5,6 Hz, 2H), 1,92 (m,
2H), 1,83 (m, 2H), 1,60 (m, 2H). LC-MS : m/z (M+H)=701,9

Hop chit 267
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Quy trinh giéng nhu véi Hop chit 249
Budc A: metyl 2-(6-(azetidin-1-yl)pyridin-2-yl)axetat
)
[N 0
LC-MS : m/z (M+H)=207,2
Bude B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-(azetidin-1-yl)pyridin-2-yl)axetamit) ( 267)

'H NMR (DMSO-de) &: 12,70 (s, 2H), 7,47 (dd, J = 8,2, 7,4 Hz, 2H), 6,61 (d, J = 7,3
Hz, 2H), 6,24 (d, J = 8,1 Hz, 2H), 3,90 (t, ] = 7,4 Hz, 8H), 3,81 (s, 4H), 3,44 - 3,55 (m, 2H),
2,24 - 2,37 (m, 6H), 1,90 - 2,02 (m, 2H), 1,77 - 1,90 (m, 2H), 1,55 - 1,69 (m, 2H). LC-MS :
m/z (M+H)=631,8.

Hop chét 268
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Quy trinh giéng nhu véi Hop chit 249
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Budce A: metyl 2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetat

= o]

» P

F>C/N N (0]

F
'"H NMR (CLOROFORM-d) &: 7,50 (t, ] = 7,8 Hz, 1H), 6,72 (d, J = 7,3 Hz, 1H), 6,30
(d, J = 8,1 Hz, 1H), 4,35 (t, J = 12,1 Hz, 4H), 3,73 (s, 2H), 3,75 (s, 3H). LC-MS : m/z
(M+H)=243,4
Bwéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamit) ( 268)

R = J F
F)CN/Q/(O Oﬁ\NQLF
N~ -N
HN’«SEMOJS%NH

'H NMR (DMSO-ds) 8: 12,70 (s, 2H), 7,59 (dd, J = 7,3,8,3 Hz, 2H), 6,79 (d, J = 7,3
Hz, 2H), 6,48 (d, ] = 8,3 Hz, 2H), 4,34 (t, ] = 12,5 Hz, 8H), 3,87 (s, 4H), 3,45 - 3,52 (m, 2H),
2,32 (t, J = 5,9 Hz, 2H), 1,95 (m, 2H), 1,78 - 1,89 (m, 2H), 1,62 (m, 2H). LC-MS : m/z
(M+H)=703,9 |

Hop chit 269

:.f’l O Budc A
PP
Eoa = ﬁ—;?’;g .
F;-E{SN-*@:‘ o a ‘:5%_ St -..;’}in
""‘w—“:{ Pl p-M M
M= 4, [ —HH
@,

Quy trinh giéng nhu v&i Hop chit 249
Bude A: metyl 2-(3-(3,3-difloazetidin-1-yl)phenyl)axetat
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"H NMR (CLOROFORM-d) 8: 7,19 - 7,28 (m, 1H), 6,80 (d, J = 7,5 Hz, 1H), 6,48 (m,
2H), 4,26 (t, J = 11,8 Hz, 4H), 3,72(s, 3H), 3,61 (s, 2H). LC-MS : m/z (M+H)=242,4

Buéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(3,3-difloxyclobutyl)phenyl)axetamit) ( 269)

N-N
HN~<S)%

'H NMR (DMSO-ds) &: 12,68 (s, 2H), 7,18 (t, J = 7,8 Hz, 2H), 6,76 (d, ] = 7,5 Hz,
2H), 6,54 (s, 2H), 6,48 (d, J = 7,5 Hz, 2H), 4,25 (t, ] = 12,2 Hz, 8H), 3,73 (s, 4H), 3,48 (m,
2H), 2,29 (t, J = 5,4 Hz, 2H), 1,88 - 1,99 (m, 2H), 1,77 - 1,87 (m, 2H), 1,61 (m, 2H). LC-MS :
m/z (M+H)=701,9

Hop chit 270

/\j\i Budéc A

il —

P -

Br” "W o “ I

o) o) Bu';’T‘c B
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Quy trinh giéng nhu véi Hop chét 249
Budc A: metyl 2-(6-(3-metoxyazetidin-1-yl)pyridin-2-yl)axetat

LA
a Nig o~
~o
LC-MS : m/z M+H)=237,2
Budc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-(3-metoxyazetidin-1-yl)pyridin-2-yl)axetamit) ( 270)

\O’CNAQ_J(O N-N O&_}\N&C’/
I

N-N
HN’QSj% D—NH

S

'H NMR (DMSO-ds) 8:12,69 (s, 2H), 7,49 (dd, J = 7,3,8,3 Hz 2H), 6,64 (d, J = 7,3 Hz,
2H), 6,30 (d, J = 8,3 Hz, 2H), 4,26 - 4,33 (m, 2H), 4,04 - 4,16 (m, 4H), 3,81 (s, 4H), 3,71 (dd,
J =89, 4,0 Hz, 4H), 3,44 - 3,54 (m, 2H), 3,34 (s, 6H), 2,32 (d, J = 5,4 Hz, 2H), 1,91 - 2,00
(m, 2H), 1,78 - 1,90 (m, 2H), 1,63 (d, J = 5,4 Hz, 2H). LC-MS : m/z (M+H)=691,8

Hop chit 271
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Buwdce A: metyl 2-(6-clopyridin-3-yl)axetat
cl |N\ o
= -

O
B6 sung SOCI (1,38g, 117 mmol) vao dung dich chita 2-(6-clopyridin-3-yl)axit axetic
(2g, 117 mmol) trong metanol (40ml ). H3n hop phan tmg dugc ¢d sau hai gid dé thu duoc
san phAm mong mudn. LC-MS : m/z (M+H)= 186,6
Bude B: metyl 2-(6-(3,3-difloazetidin-1-yl)pyridin-3-yl)axetat

FAE\N ‘ N\ o

= O/

B6 sung 3,0 ml dioxan vao binh phan ting vi séng kin chira metyl 2-(6-clopyridin-3-
yl)axetat (200mg, 1,08 mmol), 3,3-difloazetidin hydroclorua (154mg, 1,19 mmol), Xantphos
(93mg,0,162mmol),Cs2C0O3(1,054g, 3,23 mmol), va Pd2(dba)3 (99,0 mg, 0,11 mmol). Hon
hop phan ting duoc chiéu vi séng & nhiét do 90 C trong thoi gian 60,0 phit. H3n hop phan
tng dugc 1am mat dén nhiét do nhiét d6 trong phong va pha lodng bing CH2CI2 (20,0 ml).
Dich huyn phit duoc loc, rira bing CH2CI2 (3 x 10,0 ml), va dich loc duogc rira bing nudc va
nude mudi. Lam kho 16p hitu co trén Na2S04 khan, loc. Dich loc dugc ¢6. Phan con lai duoc
tinh ché bing phuong phap chuén dé thu duoc hop chét & tiéu dé.

'"H NMR (CLOROFORM-d) &: 8,09 (d, J = 1,9 Hz, 1H), 7,54 (dd, J = 8,3, 2,1 Hz,
1H), 6,42 (d, J = 8,3 Hz, 1H), 4,41 (t, J = 12,0 Hz, 4H), 3,72 (s, 3H), 3,55 (s, 2H). LC-MS :
m/z (M+H)= 243,3

Buée C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(6-(3,3-difloazetidin-1-yl)pyridin-3-yl)axetamit) ( 271)

N L
H o
N, =
Q}(g N O»\QN
N~ -
AN b, : J Ry

Quy trinh giéng nhu v6i Buée B cia Hop chit 84
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'H NMR (CLOROFORM-d) &: 13,72 (br s, 2H), 8,24 (d, ] = 1,9 Hz, 2H), 7,65 (dd, J =
8,6, 2,1 Hz, 2H), 6,34 (d, ] = 8,3 Hz, 2H), 4,30 (t, J = 12,1 Hz, 8H), 3,94 (s, 4H), 3,55 - 3,63
(m, 2H), 2,50 (t, J = 5,4 Hz, 2H), 2,07 (m, 2H), 1,96 - 2,01 (m, 2H), 1,73 - 1,82 (m, 2H). LC-
MS : m/z (M+H)= 703,8

Hop chit 272

Buwéce A: tert-butyl 4-(3-(2-metoxy-2-oxoetyl)phenyl)-5,6-dihydropyridin-1(2H)-

carboxylat

Boc

N

=
O .
Ao

Dung dich chtra metyl 2-(3-bromophenyl)axetat (288,9 mg, 1,26 mmol), tert-butyl 4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat (300 mg,
0,97 mmol), PdClx(dppf) (35,5 mg, 4,8% mmol) va K2COs; (268,1 mg, 1,94 mmol) trong
DMF (20 mL) dugc khudy & nhiét do 90 do trong bau khi N> qua dém. Sau khi lam mat dén
nhiét d6 trong phong, hdn hop duoc loc bing celite, pha lodng bing EtOAc, rira bing nudc,
lam kho trén Na»SOs va lam bay hoi dudi 4p suit giam. Phan con lai duoc tinh ché biang
phuong phap chudn dé thu san phdm mong mudn. LC-MS : m/z (M+H)=332,4

Budc B: tert-butyl 4-(3-(2-metoxy-2-oxoetyl)phenyl)piperidin-1-carboxylat

Boc
N

0]

O/

Dung dich chta tert-butyl 4-(3-(2-metoxy-2-oxoetyl)phenyl)-5,6-dihydropyridin-
1(2H)-carboxylat (330 mg, 1,0 mmol ) va Pd/C ( 30 mg) trong metanol ( 10 mL) dugc khudy
trong bau khi Hz & nhiét do trong phong trong thoi gian 12 gio. Sau d6, hdn hop phan tng
duoc loc va lam bay hoi duéi 4p sudt giam dé thu san phdm mong mudn cho budc tiép theo

ma khong cén tinh ché thém. LC-MS : m/z (M+H)=334,4
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Bwéc C: tert-butyl 4,4'-(3,3'-(2,2'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-
thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl))bis(3,1-phenylen))dipiperidin-1-

carboxylat

>ZK—_NBoc BocNi

HN/</ ) ) >\NH

Quy trinh giéng nhu v6i Buée B ciia Hop chit 84

LC-MS : m/z (M+H)=886,1

Buée D: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(3-(piperidin-4-yl)phenyl)axetamit) ( 272)

ST

HN’( ) ) >\NH

Dung dlch chua tert- butyl 4,4'-(3,3'-(2,2'-(5,5'-((1S, 3S)-xyclohexan 1,3- d1yl)bls(1 3,4-
thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl))bis(3,1-phenylen))dipiperidin-1-
carboxylat (15 mg, 0,01 mmol) trong HCI/MeOH (6 mL, 3 N) dugc khudy & nhiét do trong
phong trong thoi gian 6 gid. Hon hop dwoc 1am bay hoi dudi 4p sudt giam dé tinh ché bing
phuong phép chuan.

"H NMR (METANOL-d4) 8: 12,66 (s, 2H), 8,46 (br s, 2H), 7,27 (t, J = 7,8 Hz, 2H),
7,19 (s, 2H), 7,13 (d, J = 8,1 Hz, 2H), 3,72 (s, 4H), 3,41 - 3,45 (m, 2H), 3,39 (d, J = 12,6 Hz,
4H), 3,02 (td, J = 13,0, 2,6 Hz, 4H), 2,75 - 2,84 (m, 2H), 2,19 - 2,35 (t, J = 5,4 Hz, 2H), 1,90 -
2,00 (m, 6H), 1,73 - 1,85 (m, 6H), 1,54 - 1,67 (m, 2H). LC-MS : m/z (M+H)=686,0

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(4-
(piperidin-4-yl)phenyl)axetamit) ( 290)

HN NH
Ny N-N
HN/(s N, O}LS%NH

Quy trinh gidng nhu v6i Hop chét 272
"H NMR (METANOL-d4) 8: 12,68 (s, 2H),8,44 (br s, 2H), 7,22 (d, J = 8,6 Hz, 4H),
7,15 (d, J = 8,5 Hz, 4H), 3,70 (s, 4H), 3,41 - 3,46 (m, 2H), 3,39 (d, J = 12,6 Hz, 4H), 3,02 (td,
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J=13,0, 2,6 Hz, 4H), 2,75 - 2,84 (m, 2H), 2,19 - 2,36 (t, ] = 5,4 Hz, 2H), 1,90 - 2,00 (m, 6H),
1,73 - 1,85 (m, 6H), 1,55 - 1,68 (m, 2H). LC-MS : m/z (M+H)=686,0
Hop chit273

i,
HCI HC! Hufn o o § 7
HN fa} {Busc A HM v} Bude B ; Nep ~H -

! _mer T _Bwies | b N-H,
& - . b i MH
<P~E QOH W o HN’{S s, O}‘S’h—

Budéc A: metyl 2-(1H-imidazol-4-yl)axetat hydroclorua
HCl

HN 0
<\Nl\/u\o/

B& sung SOClL, (145mg, 1,23 mmol) vao dung dich chira 2-(1H-imidazol-4-yl)axit
axetic hydroclorua (200mg, 1,23 mmol) trong metanol (Sml). H8n hop phan (mg dugc cb sau
hai gio d& thu dugc san phdm mong mudén. LC-MS : m/z (M+H)= 141,1

Bude B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(1H-imidazol-4-yl)axetamit) ( 273)

Dung dich chta 5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (33
mg, 0,119mmol),metyl 2-(1H-imidazol-4-yl)axetat hydroclorua (50 mg, 0,357 mmol), va xesi
cacbonat (300 mg, 1,19 mmol) trong N,N-dimetylformamit ( 1 ml) dugc lam néng dén nhiét
d6 130 OC trong thoi gian 45 phut trong diéu kién vi séng. Sau d6 1am mat hdn hop phan tmg
dén nhiét do nhiét do trong phong va duoc d6 vao nude. Hon hop duogc chiét bing etyl axetat
(50 ml*3), 16p hitu co dugc rira bang nudc mudi, 1am kho béng natri sulfat, loc, cd dé thu
duoc phan con lai; phan con lai duoc tinh ché bang phuong phap chudn dé thu dugc san pham
mong mudn.

"H NMR (METANOL-d4) 8: 8,20 (br s, 2H), 7,27 (br s, 2H), 3,97 (s, 4H), 3,56 - 3,60
(m, 2H), 2,45 (t, J = 5,6 Hz, 2H), 2,05 (m, 2H), 2,00 (m, 2H), 1,74 - 1,78 (m, 2H). LC-MS :
m/z (M+H)=499,5

Hop chit 274
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HN BocHN
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Budce A: metyl 2-(2-aminothiazol-4-yl)axetat
HoN

Quy trinh giéng nhu Buée A ctia Hop chat 273.
LC-MS : m/z (M+H)= 173,2.
Budce B: metyl 2-(2-(tert-butoxycarbonylamino)thiazol-4-yl)axetat

BocHN

S _ o
Dung dich chtra di-tert-butyl dicacbonat (279 mg, 1,28 mmol) trong toluen (3 ml)
duoc bd sung vao binh chira metyl 2-(2-aminothiazol-4-yl)axetat (200 mg,1,16mmol), hdn
hop phan Gng duoc lam néng & nhiét do 85 °C trong thoi gian 24h. LCMS cho thdy ring san
phém mong mudn duoc phat hién, hdn hop duoc cd dé thu duoc phén con lai, phén con lai
duge tinh ché bing phuong phap chuidn dé thu dugc san phim mong muén. LC-MS : m/z
(M+H)=273,3

Budce C: Axit 2-(2-(tert-butoxycarbonyl(metyl)amino)thiazol-4-yl)axetic
BocHN

=N o]

=
OH

Dung dich chira metyl 2-(2-(tert-butoxycarbonyl(metyl)amino)thiazol-4-yl)axetat (360
mg, 1,258mmol),and LiOH.H20 (106 mg, 2,52 mmol) trong THF:H,0=6ml:3 ml duoc khudy
& nhiét do trong phong qua dém. Sau d6 hdn hop phan tng dugce ¢d dé thu dugc san pham
mong mudn. LC-MS : m/z (M+H)= 259,3

Bwoe D:  tert-butyl  4,4'-(2,2'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-
thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl))bis(thiazol-4,2-
diyl)bis(metylcarbamat)

BocHN S
ocH \« ) { YNHBoc

N
HN’( ) ) >\NH
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Quy trinh giéng nhu véi Hop chat 37

'"H NMR (CLOROFORM-d) 8: 6,78 (s, 2H), 3,92 (s, 4H), 3,54 (m, 2H), 2,41 (t,J =
5,5 Hz, 2H), 2,01 (m, 2H), 1,93 (m, 2H), 1,73 - 1,75 (m, 2H), 1,55 (s, 18H).LC-MS : m/z
(M+H)=591,8. LC-MS : m/z (M+H)=791,0

Bude E: N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(2-aminothiazol-4-yl)axetamit) ( 274)

HaN- S S
N-N N’N\>\
, ! NH
S

Quy trinh giéng nhu v6i Bude C ciia Hop chit 239

'H NMR (METANOL-d4) 8: 6,42 (s, 2H), 3,73 (s, 4H), 3,54 - 3,60 (m, 2H), 2,44 (t,
= 5,6 Hz, 2H), 2,03 - 2,07 (m, 2H), 1,96 - 2,01 (m, 2H), 1,74 - 1,78 (m, 2H). LC-MS : m/z
(M+H)=563,8

Hop chat 275
o Bude A { Bude B ;_ B'CBMN‘/ Bude D
WOC 2 i1 woe B 3 woe
] COMe e e 45H - =N —_— =N i
\'J‘Lv’ S‘V;:L\/(;Q‘Me s‘cfl\,/cgzua - S\ﬁ’:’L\fCOZH
B s, s N (swfﬁ
ra "'-\:( 3 ! :‘}" \, BuGcE 7 & :’? o) is) " 4" S
it ) J{}“’” —_— “""\_,{{ Mep NN S F-H

— ]
H—L S, ALt

S

N N
fey y-N
N G L i el
4] -ri\s)v (:J)\s

Budce A: metyl 2-(2-(metylamino)thiazol-4-yl)axetat

/
HN

=N

S\ coMe

H&n hop cta metyl 4-clo-3-oxobutanoat (1g, 11,1 mmol) va 1-metylthiourea (1,72 g,
11,43 mmol) trong MeOH (5 mL) dugc lam néng dén nhiét do 80 °C trong thoi gian 3 gio.
Hdn hop duoc 1am ngudi, ethanol 1am bay hoi, va pha logng bang dung dich natri bicacbonat
bdo hoa, va chiét bing etyl axetat. The organic layers dugec lam kh trén magie sulfat va hdn
hop phan tng tinh ché bang phuong phap chuan dé tao ra metyl 2-(2-(metylamino)thiazol-4-
ylaxetat. LC-MS : m/z (M+H)= 187,2

Buéc B dén Buéc D: tert-butyl 4,4'-(2,2'-(5,5'-((1S,3S)-xyclohexan-1,3-
diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(azandiyl)bis(2-oxoetan-2,1-diyl)) bis(thiazol-4,2-
diyl)bis(metylcarbamat)
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Quy trinh gidng nhu véi Buée B dén Buée D ciia Hop chit 274

'H NMR (CLOROFORM-d) &: 6,75 (s, 2H), 3,85 (s, 4H), 3,65 (s, 6H), 3,53 - 3,55 (m,
2H), 2,45 (t,J =5,5 Hz, 2H), 2,01 (m, 2H), 1,97 (m, 2H), 1,73 (m, 2H), 1,58 (s, 18H). LC-MS
: m/z (M+H)=791,0

Buée E: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(2-(2-(metylamino)thiazol-4-yl)axetamit) ( 275)

N_s S
s \ﬁ /A 0»\5‘1?/“\

Quy trinh gidng nhu véi Buée E ciia Hop chat274

"H NMR (METANOL-d4) 8: 6,46 (s, 2H), 3,78 (s, 4H), 3,54 - 3,60 (m, 2H), 2,94 (s,
6H), 2,44 (t, ] = 5,5 Hz, 2H), 2,05 (m, 2H), 1,99 (m, 2H), 1,73 - 1,78 (m, 2H). LC-MS : m/z
(M+H)=591,8

Hop chat 276

P‘}
HaN o
bun o BuicA o Bude B Buie C

B N
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Budc A: metyl 2-(2-bromothiazol-4-yl)axetat
Br,
>>N 0]
S o

Metyl 2-(2-aminothiazol-4-yl)axetat (5g, 26,8mmol) dwoc bd sung vao trong bau khi
nito bd sung vao dung dich chira ddng(1l) bromua (6,77g, 30mmol) va f-butyl nitrit (4,79ml,
40mmol) trong axetonitril (20ml) & nhiét d6 -20°C. Hon hop phan Gmg dugc lam Am tir tir
nhiét do trong phong va khudy trong thoi gian hai gid. Sau d6 pha lodng dung dich nay bang
dietyl ete va ria bang 25ml dung dich axit clohydric; pha hitu co duge chiét bing 20ml dietyl
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ete. Pha hivu co két hop dwoc 1am kho va lam bay hoi dén khi khé. Phan con lai duoc tinh ché
bing phuong phép chuan dé tao ra hop chét & tiéu dé. LC-MS : m/z (M+H) = = 235,9

Budéc B: metyl 2-(2-morpholinothiazol-4-yl)axetat

o]

-

O/

Quy trinh giéng nhu véi Bude A ciia Hop chit 249

"H NMR (CLOROFORM-d) 8: 6,47 (s, 1H), 3,80 - 3,85 (m, 4H), 3,75 (s, 3H), 3,67 (s,
2H). LC-MS : m/z (M+H)= 243,3.

Buéc C dén Bude D: N,N'-(5,5'-((18,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-
5,2-diyl))bis(2-(2-morpholinothiazol-4-yl)axetamit)

O/\ s //\O
o § N
N-N N
N
H

NS
L \\'E‘"Z’QO

N=-N
N Y, L™

Quy trinh giéng nhu véi Bude C dén Bude D ciia Hop chét 274

'"H NMR (CLOROFORM-d) &: 6,50 (s, 2H), 3,85 - 3,93 (m, 12H), 3,64 (m, 8H), 3,53
- 3,59 (m, 2H), 2,47 (t, J = 5,4 Hz, 2H), 1,97 - 2,06 (m, 4H), 1,73 - 1,80 (m, 2H). LC-MS :
m/z (M+H)=703,9

N,N'-(5,5'-((1R,3R)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-
(3,3-difloazetidin-1-yl)pyrimidin-4-yl)axetamit) ( 346)

F N= 7N F
i %MN%O ) &NH@LF

N-N N-N
HN/</Sj,,M : J! S\>*NH

Quy trinh giéng nhu véi Hop chat 249

'"H NMR (CLOROFORM-d) d: 8,38 (d, J = 4,8 Hz, 2H), 6,73 (d, J = 4,8 Hz, 2H), 4,61
(t, J = 12,0 Hz, 8H), 3,96 (s, 4H), 3,58 (m, 2H), 2,49 (t, ] = 5,5 Hz, 2H), 1,94 - 2,11 (m, 4H),
1,72 - 1,82 (m, 2H). LC-MS : m/z (M+H)="705,7

Hop chit 277
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Quy trinh gibng nhu v6i Hop chit 276

Budc A: metyl 2-(2-(3,3-difloazetidin-1-yl)thiazol-4-yl)axetat

'H NMR (CLOROFORM-d) 8: 6,53 (s, 1H), 4,42 (t, J = 11,8 Hz, 4H), 3,73 (s, 3H),
3,65 (s, 2H). LC-MS : m/z (M+H)= 249,3

Buéce B dén Bude C: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-
5,2-diyl))bis(2-(2-(3,3-difloazetidin-1-yl)thiazol-4-yl)axetamit) ( 277)

0 0

e mhy

s\(N vi/s
N N
?ZF X

'H NMR (CLOROFORM-d) 8: 6,57 (s, 2H), 4,50 (t, ] = 11,7 Hz, 8H), 3,84 (s, 4H),
3,54 - 3,61 (m, 2H), 2,47 (t, ] = 5,6 Hz, 2H), 2,01 - 2,05 (m, 2H), 1,98 (m, 2H), 1,74 - 1,80
(m, 2H). LC-MS : m/z (M+H)= 715,5. '

Hop chit 278
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Bwéc A: metyl 3-oxo0-4-thioxyanatobutanoat
0

nes._JL__co,me

Dung dich chita metyl 4-clo-3-oxobutanoat (10g, 66 mmol) trong toluen (100 ml)
duoc bd sung vao binh chita KSCN(9,6g, 99mmol), hdn hgp phan tng dugc khudy & nhiét
do trong phong trong thoi gian 24h. LCMS cho thdy ring san phim mong mudn dugc phét
hién, hdn hop duoc c6 dé thu duoc phan con lai, ph?m con lai duogc tinh ché bing phuong
phap chudn d& thu dugc san phdm mong mudn. LC-MS : m/z (M+H)= 174.3

Budce B: metyl 2-(2-(dimetylamino)thiazol-4-yl)axetat

S
w28
N—
//<N o~

Dung dich chira metyl 3-oxo0-4-thioxyanatobutanoat (350mg, 2,02 mmol) trong THF
(4 ml) duoc bd sung vao binh chira dimetylamin trong THF (2M;1,01ml,2,02mmol), hdn
hop phéan tmg dugc khudy & nhiét do trong phong trong thoi gian 3h. LCMS cho thdy ring san
phém mong mubn duoc phat hién, hdn hop duge co dé thu dugc phan con lai, phan con lai
duoc tinh ché bing phuong phap chuin dé thu duoc san phdm mong mubn.

'"H NMR (CLOROFORM-d) &: 6,36 (s, 1H), 3,74 (s, 3H), 3,68 (s, 2H), 3,13 (s, 6H).
LC-MS : m/z (M+H)=201,3

Buée C dén Bude D: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-
5,2-diyl))bis(2-(2-(dimetylamino)thiazol-4-yl)axetamit) ( 278)

/
\
/
\

=z

"N N4L

= o] o] —
N~N N-N.
[

HN’</S/\\,%

Quy trinh giéng nhu v6i Bude C dén Buée D cua Hop chat 268
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'H NMR (METANOL-d4) 8: 6,51 (s, 2H), 3,79 (s, 4H), 3,54 - 3,61 (m, 2H), 3,11 (s,
12H), 2,44 (t, J = 5,8 Hz, 2H), 2,04 - 2,07 (m, 2H), 2,00 (m, 2H), 1,74 - 1,79 (m, 2H). LC-
MS: m/z (M+H)= 619,9

Hop chat 279
0/ !
") R 2 o S
SM(}/ BubeA ¢ MOM _BugeB: ;mm’f ) O/JNL S%NH
Buwdce A: natri 2-(2-metoxythiazol-4-yl)axetat
%
=N 0]
S\2\/U\ON:-1

Dung dich chirametyl 2-(2-bromothiazol-4-yl)axetat (80 mg, 0,34mmol), va natri
metanolat (300 mg) trong MeOH dugc khudy & nhiét do 85 °C qua dém . Sau d6 hdn hop
phan tmg duoc cd dé thu dugc san phdm mong mudn. 'H NMR (METANOL-d4) &: 4,04 (s,
3H), 3,47 (d, J = 1,1 Hz, 2H), 3,37 (s, 1H). LC-MS : m/z (M+H)=174,2

Buéc B: N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-
diyl))bis(Z-(Z—metoxythiazol—4-yl)axetamit) (279)

*\ Y

N
HN/<) i \>\NH

Dung dich chta 5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (10
mg, 0,04mmol), natri 2-(2-metoxythiazol-4-yl)axetat (28 mg, 0,14 mmol), HATU (83 mg,
0,22 mmol), va DIPEA (30 mg, 0,234mmol) trong N,N-dimetylformamit (2 ml) dugc lam
néng dén nhiét do 50 °C qua dém. Hdn hop duoc d6 vao nudc (20 ml), chat két tiia duoc loc
dé thu dugc san phim mong muén.

"H NMR (CLOROFORM-d) &: 6,95 - 7,19 (s, 2H), 6,59 (s, 2H), 4,16 - 4,20 (m, 6H),
3,84 (s, 4H), 3,55 - 3,62 (m, 2H), 2,48 (t, ] = 5,4 Hz, 2H), 2,04 (d, J = 5,1 Hz, 2H), 1,96 - 2,00
(m, 2H), 1,74 - 1,80 (m, 2H). LC-MS : m/z (M+H)= 593,6

Hop chit 79
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Budée A: N-(5-((1S,3S)-3-(5-amino-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-
thiadiazol-2-yl)-2-(pyridin-2-yl)axetamit

Hon hop cua metyl 2-(pyridin-2-yl)axetat (107,0 mg, 0,71 mmol), 5,5'-((18S,3S)-
xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (200 mg, 0,71 mmol), xesi cacbonat (762,7
mg, 1,42 mmol) trong DMF (6 mL) dugc lam néng dén nhiét do 130 °C trong bau khi nito va
vi song trong thoi gian 45 phut. H3n hop dugc 1am bay hoi trong chan khong dén khi kho.
Phén con lai dugc tinh ché bing phuong phap chuin dé tao ra hop chit mong mudn.

'"H NMR (DMSO-d6) &: 12,72 (s, 1H), 8,52 (d, J = 4,0 Hz, 1H), 7,85 (td, T =7,7, 1,7
Hz, 1H), 7,48 (d, J = 7,8 Hz, 1H), 7,37 (ddd, J = 6,9, 5,7, 1,1 Hz, 1H), 7,06 (s, 2H), 4,01 (s,
2H), 3,64 (m, 2H), 2,22 (t, ] = 5,8 Hz, 2H), 1,76 — 1,91 (m, 4H), 1,60 (m, 2H). LC-MS : m/z
(M+H) = 402,2

Budc B: 2-(2-metoxyphenyl)-N-(5-((1S,3S)-3-(5-(2-(pyridin-2-yl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit ( 79)

N-N N-N
HN-’</Sj,M J! S>\NH ©

\
Dung dich chira N-(5-((1S,3S)-3-(5-amino-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-

N

thiadiazol-2-yl)-2-(pyridin-2-yl)axetamit (50 mg, 0,12 mmol), axit 2-(2-metoxyphenyl) axetic
(31,0 mg, 0,19 mmol), HATU (71,0 mg, 0,19 mmol), va N-etyl-N-isopropylpropan-2-amin
(29,0 mg, 0,22 mmol) trong N,N-dimetylformamit (5 ml) duoc khudy & nhiét d6 50 do qua
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dém. Hon hop duoc db vao nude (10 ml), chit két tia duge loc dé thu dugc san pham thé.
San phdm tho duoc tinh ché bang phuong phép chudn dé thu dugc san phim mong mudn.

'H NMR (METANOL-d4) 8: 8,52 (d, J = 4,0 Hz, 1H), 7,85 (td, J = 7,7, 1,7 Hz, 1H),
7,48 (d, J =7,8 Hz, 1H), 7,37 (ddd, J = 6,9, 5,7, 1,1 Hz, 1H), 7,27 - 7,33 (m, 1H), 7,25 (d, J =
7,3 Hz, 1H), 6,86 - 7,05 (m, 2H), 4,62 (s, 4H), 3,83 (s, 3H), 3,53 - 3,64 (m, 2H), 2,44 (t, ] =
5,8 Hz, 2H), 1,91 - 2,11 (m, 4H), 1,72 - 1,81 (m, 2H). LC-MS : m/z (M+H) = 550,7

2-(3-metoxyphenyl)-N-(5-((1S,3S)-3-(5-(2-(pyridin-2-yl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit ( 81)

Q g

7/ o
N N N
HN /«S)NMHO/N/\S%NH

Quy trinh gidng nhu v6i Hop chit 279

'H NMR (DMSO-de) &: 12,74 (s, 1H), 12,70 (s, 1H), 8,50 (d, J = 4,8 Hz, 1H), 7,67 -
7,87 (m, 1H), 7,40 (d, J = 8,1 Hz, 1H), 7,27 - 7,32 (m, 1H), 7,24 (t, ] = 7,9 Hz, 1H), 6,87 -
6,93 (m, 2H), 6,84 (d, J = 8,3 Hz, 1H), 4,01 (s, 2H), 3,77 (s, 2H), 3,74 (s, 3H), 3,48 (m, 2H),
2,31 (t, J = 5,6 Hz, 2H), 1,93 (m, 2H), 1,85 (m, 2H), 1,61 (m, 2H). LC-MS : m/z
(M+H)=550,7

Hop chit 280
V'
’ F
_érjq o Hri}_ W, BuécA M-y M- Q%N'%
Hah- N 3 Wy b PR ! S
g (j/*g . - HN ”\5 _HU‘S}*N
o
o/ Ay
Bu'{ycB W o o N o)
s e e R, ) M-y M ‘)I‘q N/—. (S

- ] HH
L N

Quy trinh giéng nhu véi Hop chat 79

Buée B: 2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yI)-N-(5-((1S,3S)-3-(5-(2-(5-(2-
metoxyetoxy)pyridin-2-yl)axetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-
2-yl)axetamit ( 280)

0

\ I

o] - 7\
N/ 7N F
N P N-N N M &F

Y
z
x
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'"H NMR (METANOL-d4) &: 8,23 (d, J = 2,7 Hz, 1H), 7,54 - 7,70 (m, 1H), 7,30 - 7,54
(m, 2H), 6,81 (d, J = 7,3 Hz, 1H), 6,49 (d, J = 8,3 Hz, 1H), 4,38 (t, J = 12,2 Hz, 4H), 4,20 -
4,25 (m, 2H), 3,94 (s, 2H), 3,90 (s, 2H), 3,73 - 3,82 (m, 2H), 3,52 - 3,61 (m, 2H), 3,44 (s, 3H),
2,45 (t, J =5,8 Hz, 2H), 2,03 - 2,13 (m, 2H), 1,91 - 2,03 (m, 2H), 1,70 - 1,82 (m, 2H). LC-MS
: m/z (M+H)=687,0

Hop chit 364, 376, 366, 367, 365, 372, va 374 duoc diéu ché theo cach tuong tu véi
Hop chit 81:

2-(pyridin-2-yl)-N-(5-((1S,3S)-3-(5-(2-(3-(triflometoxy)phenyl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit ( 364)

OCF,

'"H NMR (CLOROFORM-d) &: 13,74 (br s, 1H), 8,62 (d, J = 4,3 Hz, 1H), 7,69 (m,
1H), 7,20 - 7,48 (m, SH), 7,10 (d, J = 8,1 Hz, 1H), 4,13 (s, 2H), 4,08 (s, 2H), 3,52 - 3,68 (m,
2H), 2,40 - 2,57 (m, 2H), 1,93 - 2,15 (m, 4H), 1,72 - 1,84 (m, 2H) ; LC-MS : m/z (M+H)=
604,5

(S)-2-hydroxy-2-phenyl-N-(5-((1S,3S)-3-(5-(2-(pyridin-2-yl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit ( 376)

\
4 o 0

N-N N-N /
AN, [ JNH on

'H NMR (CLOROFORM-d) &: 8,63 (d, J = 4,0 Hz, 1H), 7,72 (t, J = 7,7 Hz, 1H), 7,56
(d, J = 6,4 Hz, 2H), 7,21 - 7,39 (m, 5H), 5,56 (s, 1H), 4,08 (s, 2H), 3,51 - 3,65 (m, 2H), 2,40
(m, 2H), 1,95 - 2,11 (m, 2H), 1,92 (m, 2H), 1,65 - 1,76 (m, 2H) ; LC-MS : m/z (M+H)= 536,3

2-(6-(3-aminoazetidin-1-yl)pyridin-2-yl)-N-(5-((1S,3S)-3-(5-(2-(3-
xyanophenyl)axetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit

(366)
NC 4 \ N
N~N N-N
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'"H NMR (CHCl3-d) 8: 7,68 (s, 1H), 7,60 (m, 2H), 7,48 (m, 2H), 6,63 (d, J = 7,2 Hz,
1H), 6,31 (d, J = 8,3 Hz, 1H), 4,40 (m, 2H), 4,15-4,09 (m, 5H), 3,86 (s, 2H), 3,50 (m, 2H),
2,40 (s, 2H), 2,00-1,95 (m, 4H), 1,74 (m, 2H). LC-MS : m/z (M+H)=615,7

2-(3-xyanophenyl)-N-(5-((1S,35)-3-(5-(2-(3-(piperidin-3-yl)phenyl)axetamido)-
1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit ( 367)

Qj% 4 MM

"H NMR (METANOL-d4) 8: 7,68 (s, 1H), 7,62 (d, J= 7,5 Hz, 1H), 7,55 (d, J = 7,8 Hz,
1H), 7,43 (t, J =7,7 Hz, 1H), 7,32 (s, 1H), 7,21 - 7,30 (m, 2H), 7,10 (s, 1H), 3,88 (s, 2H), 3,83
(s, 2H), 3,52 (m, 2H), 3,26 (m, 2H), 2,67 - 2,93 (m, 3H), 2,28 - 2,51 (m, 2H), 2,02-1,98 (m,
6H), 1,86 (m, 2H), 1,69 (m, 2H). LC-MS : m/z (M+H)=627,2

(R)-2-hydroxy-2-phenyl-N-(5-((1S,3S)-3-(5-(2-(3-
(triflometoxy)phenyl)axetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-
yDaxetamit ( 365)

F3CO 0 o)

HN/</N\)(\1 I >N
g~ " s H OH
'"H NMR (400 MHz, DMSO-ds) &: 12,62 (1, 2H), 7,55-7,45 (m, 3H), 7,36 (t, ] = 7,1
Hz, 4H), 7,33 — 7,24 (m, 2H), 5,32 (s, 1H), 3,90 (s, 2H), 3,47 (m, 2H), 2,29 (t, J = 5,6 Hz,
2H), 1,93 (m, 2H), 1,88 - 1,75 (m, 2H), 1,66-1,53 (m, 2H). LC-MS : m/z (M+H)=619,2
(S)-2-hydroxy-2-phenyl-N-(5-((1S,3S)-3-(5-(2-(3-
(triflometoxy)phenyl)axetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-
yDaxetamit ( 372)

F3CO’< :2 0 o S >
N-N N-N
4 N g
HN \ / >\N 2
s)/moj\s H O

'H NMR (400 MHz, DMSO-ds) 8: 12,62 (1, 2H), 7,54-7,46 (m, 3H), 7,36 — 7,24 (m,
6H), 5,32 (s, 1H), 3,90 (s, 2H), 3,47 (m, 2H), 2,29 (t, J = 5,6 Hz, 2H), 1,93 (m, 2H), 1,88 -
1,75 (m, 2H), 1,66-1,53 (m, 2H). LC-MS : m/z (M+H)=619,2
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(S)-2-hydroxy-2-phenyl-N-(5-((1S,3S)-3-(5-(2-(3-
(triflometoxy)phenyl)axetamido)-1,3,4-thiadiazol-2-yl)xyclopentyl)-1,3,4-thiadiazol-2-
yl)axetamit ( 374)

o o)
NN NN )L\/Xi::&\OCF
N/Q »/u,, / »\N :
o n ST U sT N

'H NMR (400 MHz, CDCl3) &: 7,53 (d, J = 7,8 Hz, 2H), 7,44 -7,39 (m, 2H), 7,37 -
7,32 (m, 4H), 7,14 (d, J = 7,8 Hz, 1H), 5,52 (s, 1H), 4,05 (s, 2H), 3,78 (m, 2H), 2,55 (t, J =
7,5 Hz, 2H), 2,42 (m, 2H), 2,03-2,10 (m, 2H). LC-MS : m/z (M+H)= 605,2

Hop chit 281

B Meﬁic\,,‘:,j\

. - F
M- Wy -“’H“ow ﬁw._{fm“ Lj'
H.N-"'\ S o Aog? S P SJJ ' }L MH, T
[\' Butc A OA Budc B
Sy

P {f b F

‘f’f N ) =y ? NN

HN— ) N"‘{\ e F

Budéce A N-(5-((1S,3S5)-3-(5-amino-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-
thiadiazol-2-yl)axetamit

Dung dich chua 5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (200
mg, 0,71 mmol), axit axetic (42,5 mg, 0,71 mmol), HATU (260,0 mg, 0,71 mmol), va N-etyl-
N-isopropylpropan-2-amin (110,0 mg, 0,85 mmol) trong N,N-dimetylformamit (10 ml) dugc
khudy & nhiét do trong phong qua dém. Hdn hop 1am bay hoi trong chan khong dén khi kho.
Phén con lai duoc tinh ché bing phuong phap chudn dé tao ra hop chit mong mubn. LC-MS :
m/z (M+H)=325,4

Bwoe B: N-(5-((1S,3S)-3-(5-axetamido-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-
thiadiazol-Z-yl)-Z-(6-(3 3-difloazetidin-1-yl)pyridin-2-yl)axetamit ( 281)

% Oﬁmﬂ

Quy trinh gidng nhu véi Buée B cia Hop chat 84
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"H NMR (CLOROFORM-d) 6:12,61 (br s, 1H), 7,59 (t, J = 7,8 Hz, 1H), 6,73 (d, J =
7,3 Hz, 1H), 6,39 (d, J = 8,3 Hz, 1H), 4,59 (1, J = 11,6 Hz, 4H), 3,98 (s, 2H), 3,60 (m, 2H),
2,47 (s, 3H), 2,17 - 2,36 (m, 2H), 1,96 (m, 2H), 1,66 (m, 2H), 1,34 (m, 2H. LC-MS : m/z
(M+H)=535,7

Hop chit 282

¥ P Mﬂﬂp\/(

ek Ny i
IS LI s S ¢ U TR
Buoe A (\':}f"‘""s ) Butc B

D @ l r
Nopg ., Q o SN
/_Sv—('fs jin O)}i:ﬁﬁﬁj‘:‘, _;(M Mg
Quy trinh giéng nhu v6i Hop chat 281
Buwdc A: N-(5-((18,3S)-3-(5-amino-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-
thiadiazol-2-yl)propionamit

/ HN—</N\J[N N-N
s

[ D~NH,

S

LC-MS : m/z (M+H)=339,5
Buéce B: N-(5-((1S,3S)-3-(5-(2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamido)-
1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)propionamit ( 282)
\p 74 \ F
HN— QLF
_< O)\ )\N
'H NMR (DMSO-ds) 8: 12,69 (s, 1H), 12,40 (s, 1H), 7,59 (dd, J = 7,3,8,1 Hz, 1H),
6,80 (d, J =7,3 Hz, 1H), 6,48 (d, J = 8,1 Hz, 1H), 4,34 (t, ] = 12,5 Hz, 4H), 3,86 (s, 2H), 3,49
(m, 2H), 2,44 - 2,49 (q, J = 7,5 Hz ,2H), 2,31 (t, ] = 5,6 Hz, 2H), 1,90 - 2,01 (m, 2H), 1,86 (m,
2H), 1,57 - 1,66 (m, 2H), 1,05 - 1,14 (t, 3H). LC-MS : m/z (M+H)=549,7
Hop chit 283
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Quy trinh giéng nhu véi Hop chit 281
Budc A: N-(5-((1S,3S5)-3-(5-amino-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-

thiadiazol-2-yl)xyclopropancarboxamit

D’_fil/é\;\j{, : J\’\;’SN%NHz

LC-MS : m/z M+H)=351,4
Bwée B: N-(5-((1S5,3S)-3-(5-axetamido-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-
thiadiazol-2-yl)-2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamit ( 283)

2
0 \N\ NQEF
Dj N-N N-N

HN"«S 3, O)LS%NH

'"H NMR (CLOROFORM-d) 6: 7,58 (t, J = 7,8 Hz, 1H), 6,73 (d, J = 7,3 Hz, 1H), 6,38
(d, J= 8,3 Hz, 1H), 4,57 (t, J = 11,7 Hz, 4H), 3,99 (br s, 2H), 3,49 - 3,69 (m, 2H), 2,38 - 2,55
(m, 2H), 2,29 - 2,38 (m, 1H), 1,90 - 2,12 (m, 4H), 1,64 - 1,84 (m, 2H), 1,17 - 1,23 (m, 2H),
1,05 - 1,13 (m, 2H). LC-MS : m/z (M+H)=561,6

N-(5-((1S,3S)-3-(5-axetamido-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-
yl)-2-(3-metoxyphenyl)axetamit ( 90)

N\
0o

0 O,
7\,—4 N-N NN
& I D>—NH
HN%S),,,,.O)\S%

Dung dich chda 5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin) (50
mg, 0,18 mmol), axit axetic (1duong lugng), HATU (202 mg, 0,53 mmol), va DIPEA (73 mg,
0,57 mmol) trong N,N-dimetylformamit (2 ml) duoc lam néng dén nhiét do 50 °C trong thoi

gian 2h, sau d6 3-metoxy-2-phenylaxit axetic dugc bd sung vao. Hén hop duge lam néng at
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50 °C qua dém va sau d6 dé vao nudc (20 ml), chét két tua dugc loc dé thu duogc san pham
thd. San pham thd dugc tinh ché bing phuong phap chudn dé thu duoc san phdm mong mudn.
'H NMR (CLOROFORM-d) &: 7,22 (s, 1H), 7,00 - 7,06 (m, 2H), 6,78 - 6,82 (m, 1H),
4,01 (s, 2H), 3,76 (s, 3H), 3,60 (m, 2H), 2,47 - 2,50 (m, 5H), 2,02 - 2,09 (m, 2H), 1,99 (m,
2H), 1,79 (m, 2H). LC-MS : m/z (M+H)= 473,6
N-(5-((1S,35)-3-(5-axetamido-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-
yl)-2-(2-metoxyphenyl)axetamit ( 94)

O/
(0] 0
]\’,N %

N-N
HN’{Sj,,M

Quy trinh gidng nhu véi Hop chét 90

'H NMR (CLOROFORM-d) &: 7,29 - 7,37 (m, 2H), 6,95 - 7,03 (m, 2H), 3,93 (s, 3H),
3,90 (s, 2H), 3,53 - 3,61 (m, 2H), 2,46 (m, SH), 1,95 - 2,06 (m, 4H), 1,74 - 1,79 (m, 2H). LC-
MS : m/z (M+H)=473,6

N-(S—((lS,3S)-3-(5-axetamido-l,3,4-thiadiazol-2-yl)xyclohexy1)-1,3,4-thiadiazol-2-
yD)-2-(pyridin-2-yl)axetamit ( 93)

/N
P N N O>\.“
=N N-
7\ I D—NH
HN%S)IM'O)\S

Quy trinh gidng nhu v6i Hop chét 90

'"H NMR (CLOROFORM-d) &: 8,67 (d, J = 4,3 Hz, 1H), 7,71 - 7,78 (m, 1H), 7,35 (d,
J=17,8 Hz, 1H), 7,31 (m, 1H), 4,10 (s, 2H), 3,55 - 3,64 (m, 2H), 2,47 (m, 5H), 1,95 - 2,08 (m,
4H), 1,78 (m, 2H). LC-MS : m/z (M+H)= 444,6

5,5'-((18,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin)

HO:G\Q/GD;J’* Cs,C0;, BnBr, DMF BrlyCu. Q,-'COQB" My, PAIC

Tiach SFC

Buéc B

Budc A

S

Nk

WL L
HO;C«».O’CGQH POGH, NadH . H?NAE)MO)\$)\NH2

Buéc B

Bude A: (S,S)- dibenzyl xyclopentyl 1,3-dicarboxylat

BnO,Cu. O,COan
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B sung BnBr (4,36 g, 25,5 mmol) vao hdn hop clia cis va trans- xyclopentyl 1,3-
dicarboxylic acid (1,58 g, 10,0 mmol), Cs2COs (8,28 g, 25,5 mmol) trong DMF (20 mL). Hon
hop dugc khudy & nhiét do trong phong trong bau khi nito trong thdi gian 3 gio. Phan con lai
duoc pha lodng bing nudc va chiét bing etyl axetat. Rita dung dich hitu co gom lai bing
nudce, lam kho trén NaxSO4 va cd trong chan khong. San phdm thd dugc tinh ché bang phuong
phap chuén dé tao ra trans-dibenzyl xyclopentyl 1,3-dicarboxylat.

Téach SFC khong d6i xtng: cis- va trans-dibenzyl xyclopentyl 1,3-dicarboxylatduoc
tach bing SFC khéng dbi xing dé tao ra (S,S)- dibenzyl xyclohexyl 1,3-dicarboxylat.

'"H NMR (400 MHz, CLOROFORM-d) § 7,43 — 7,34 (m, 10 H), 5,15 (s, 4H), 2,99 —
3,06 (m, 2H), 2,22 (t, J= 7,8 Hz, 2H), 2,11 (m, 2H), 1,90 (m, 2H). LC-MS : m/z 171,2 (M-H)
. LC-MS : m/z (M+H) = 423,6

Bwéce B: Axit <1(S,S)- xyclopentyl 1,3-dicarboxylic </19587

HOzcm., Q}COzH

B4 sung Pd 10% trén carbon (0,05 g) vao dung dich chtia 0,5 g (S,S)- dibenzyl
xyclopentyl 1,3-dicarboxylat trong 10 mL MeOH. Dich huyén phu dugc bing hydro va khudy
trong thoi gian 20 phit. Sau d6 duge loc va co dé thu dugc hop chit mong mudbn. C4u hinh
duoc x4c nhan bing cach so sanh su quay quang ctia san phdm véi tri s6 chudn.

'H NMR (DMSO-d¢) 8: 12,12 (br s, 2H), 2,71 - 2,82 (m, 2H), 1,97 (t, J = 7,8 Hz, 2H),
1,87 - 1,94 (m, 2H), 1,64 - 1,76 (m, 2H). LC-MS : m/z 157,2 (M-H)~ . [a]p**=+32,8, ¢ = 5,0,
H>O [dugc thong bdo: [a]p?*=+32,5, dugc thong bdo trong tai liéu Aust. J. Chem.; 1979, 32,
2517].

Bude C: 5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin)

N-N N-N
HZN/<3>““' O)LS»\NHZ
Hop chét nay dugc téng hop bing phuong phdp tuong tu véi hop chat 5,5'-((18,3S)-
xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-2-amin).
'"H NMR (DMSO-ds) 8: 7,06 (s, 4H), 3,49 - 3,55 (m, 2H), 2,22 (t, J = 7,7 Hz, 2H),
2,14 -2,20 (m, 2H), 1,78 - 1,89 (m, 2H). LC-MS : m/z 269,3 (M+H)
N,N'-(5,5'-((15,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(2-
metoxyphenyl)axetamit) ( 284)
Ch g - 3L
T (e

Quy trinh gidng nhu v&i Hop chit 37
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'"H NMR (DMSO-ds) &: 7,14 - 7,32 (m, 4H), 6,85 - 7,03 (m, 4H), 3,54 - 3,83 (m,
12H), 2,39 (t, J = 7,7 Hz, 2H), 2,32 (m, 2H), 1,99 (m, 2H). LC-MS : m/z (M+H)= 565,5

N,N'-(5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis (2-(3-
(dimetylamino)phenyl)axetamit) ( 285)

S -
Sy paD
H/Qs» OASX N

Quy trinh giéng nhu v6i Hop chit 37

"H NMR (DMSO-d¢): 12,66 (br s, 2H), 7,11 (t, J = 7,8 Hz, 2H), 6,70 (s, 2H), 6,61 (t, J
= 6,0 Hz, 4H), 3,72 - 3,82 (m, 6H), 2,88 (s, 12H), 2,38 (t, J = 7,7 Hz, 2H), 2,29 (m, 2H), 1,93
(m, 2H). LC-MS : m/z (M+H)= 591,5

N,N'-(5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(6-
metoxypyridin-3-yl)axetamit) ( 286)

O—
o — N
Na / N-N N—N ~
I\ I\
(e

Quy trinh gidng nhu véi Hop chit 37

'"H NMR (DMSO-de) 8: 12,71 (s, 2H), 8,09 (d, J = 1,9 Hz, 2H), 7,65 (dd, J = 8,6, 2,4
Hz, 2H), 6,80 (d, J = 8,6 Hz, 2H), 3,83 (s, 6H), 3,77 (s, 4H), 3,74 (m, 2H), 2,38 (t, J = 7,8 Hz,
2H), 2,24 - 2,34 (m, 2H), 1,89 - 2,02 (m, 2H). LC-MS : m/z (M+H)=567,8

N,N'-(5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl))bis(2-(5-
metoxypyridin-2-yl)axetamit) ( 287)

\O O/
= 4 \
X I 0 — -N =,

Quy trinh giéng nhu v6i Buée B ctia Hop chat 84

"H NMR (DMSO-ds) 8: 12,61 (s, 2H), 8,27 (d, J = 5,6 Hz, 2H), 6,96 (d, J = 2,4 Hz,
2H), 6,84 (dd, J = 5,6, 2,4 Hz, 2H), 3,81 (s, 6H), 3,78 (s, 4H), 3,61 - 3,69 (m, 2H), 2,31 (t,J =
7,7 Hz, 2H), 2,21 - 2,28 (m, 2H), 1,88 - 1,96 (m, 2H). LC-MS : m/z (M+H)=567,9

N,N'-(5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(6-
(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamit) ( 288)

F fj\/ﬁ N-N N-N /\N\ N&F
N
N AP Ay F
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Quy trinh gidng nhu v6i Buée B ctia Hop chit 84

'"H NMR (DMSO-d¢) 8: 12,67 (s, 2H), 7,59 (t, J = 7,8 Hz, 2H), 6,79 (d, J = 7,3 Hz,
2H), 6,48 (d, J = 8,1 Hz, 2H), 4,34 (t, ] = 12,5 Hz, 8H), 3,86 (s, 4H), 3,74 - 3,79 (m, 2H), 2,40
(t,J=7,7Hz, 2H), 2,27 - 2,36 (m, 2H), 1,89 - 2,02 (m, 2H). LC-MS: m/z (M+H)=689,8

N,N'-(5,5'-((1S,3S)-xyclopentan-1,3-diyl)bis(1,3,4-thiadiazol-5,2-diyl)) bis(2-(6-
(dimetylamino)pyridin-2-yl)axetamit) ( 289)

Quy trinh giéng nhu v6i Buée B ciia Hop chat 84

'H NMR (DMSO-ds) &: 12,67 (s, 2H), 7,46 (t, J = 7,9 Hz, 2H), 6,52 (d, J = 8,6 Hz,
2H), 6,55 (d, J = 7,3 Hz, 2H), 3,81 (s, 4H), 3,49 (m, 2H), 2,98 (s, 12H), 2,38 (t, ] = 7,7 Hz,
2H), 2,22 - 2,33 (m, 2H), 1,85 - 2,01 (m, 2H). LC-MS : m/z (M+H)=593,9

Hop chit 386

Buére A: N-(5-((1S,35)-3-(5-amino-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-
thiadiazol-2-yl)-2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamit
. 7\

N F
A =N <j*f

H N’4?\F I DN "
2 S) ‘,, O)\S H

Bb sung ting giot metyl 2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetat (0,6 g, 2,5
mmol) trong 5 mL DMF vao dung dich chta 5,5'-((1S,3S)-xyclohexan-1,3-diyl)bis(1,3,4-
thiadiazol-2-amin) (1 g, 3,5 mmol) va tBuOK (392mg, 3,5 mmol) trong 15 mL DMF. Dung

dich nay dugc khudy & nhiét do trong phong trong thdi gian 12 gid va lam ngudi biang dung
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dich NaHCO3 bao hoa. San phdm thu duoc duoc tinh ché trong cac didu kién chuén dé thu
duoc hop chét & tidu da.

LC-MS : m/z (M+H)=493,2

Buée B: (R)-N-(5-((1S,3S)-3-(5-(2-(6-(3,3-difloazetidin-1-yl)pyridin-2-
yDaxetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)-2-hydroxy-2-

phenylaxetamit

7\
0 Q= T
\ /</N\N N’N\>\ N F
S HN \ / N
HO S)%[::T)\S N

Dung dich chura axit R-mendelic (155 mg, 1 mmol), HBTU (380 mg, 1 mmol), N-(5-
((18,3S)-3-(5-amino-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-y1)-2-(6-(3,3-
difloazetidin-1-yl)pyridin-2-yl)axetamit (50 mg, 0,1 mmol) va DMAP (12 mg, 0,1 mmol)
trong 2 mL CHCl, duoc khudy trong thoi gian 2 gid & nhiét d6 trong phong. Hon hop duoc
lam ngudi bing HyO, chiét bang CHCly, va ¢ va tinh ché biang phuong phap chuén ¢ thu
duoc san pham mong mudn.

"H NMR (400 MHz, MeOH-d4) 6: 7,61 (dd, J = 8,2, 7,3 Hz, 1H), 7,54 (m, 2H), 7,37
(m, 3H), 6,81 (d, J = 7,3 Hz, 1H), 6,49 (d, J = 8,2 Hz, 1H), 4,61 (br s, 1H), 4,38 (t, ] = 12,2
Hz, 3H), 3,57 (m, 2H), 3,33 (s, 2H), 2,44 (t, J = 5,7 Hz, 2H), 2,11 — 1,93 (m, 4H), 1,81 — 1,74
(m, 2H). LC-MS : m/z (M+H)= 627,2

Hop chét 387, 388, 349, 389, 375, 390, 377, va 378, duoc diéu ché theo cich tuong tu
nhuHop chit 386:

(S)-N-(5-((1S,3S)-3-(5-(2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)-2-hydroxy-2-phenylaxetamit ( 387)

7\
0 0 e F
- - )\;\N\”&F
g LD, [ DN

S H

'H NMR (400 MHz, MeOH-ds) 8: 7,62 — 7,58 (dd, J = 8,3, 7,3 Hz, 1H), 7,54 (m, 2H),
7,43-7,32 (m, 3H), 6,81 (d, J = 7,3 Hz, 1H), 6,50 (d, J = 8,3 Hz, 1H), 4,61 (br s, 1H), 4,38 (t, J
= 12,2 Hz, 3H), 3,57 (m, 2H), 3,33 (s, 2H), 2,44 (t, ] = 5,7 Hz, 2H), 2,08 — 1,96 (m, 4H), 1,82
— 1,71 (m, 2H). LC-MS : m/z (M+H)= 627,2
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2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)-N-(5-((1S,3S)-3-(5-(2-(3-
(triflometoxy)phenyl)axetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-
yhaxetamit ( 388)

7\
F2CO o o ey N;jx(F
N-N N-N F
H

'H NMR (400 MHz, CDCl3) &: 7,54 (dd, J = 8,3, 7,3 Hz, 1H), 7,44 (d, ] = 7,3 Hz, 1H),
7,41 (s, 1H), 7,34 (t, ] = 7,9 Hz, 1H), 7,11 (d, J = 8,0 Hz, 1H), 6,69 (d, J = 7,3 Hz, 1H), 6,34
(d, J = 8,3 Hz, 1H), 4,50 (t, J = 11,8 Hz, 4H), 4,09 (s, 2H), 3,90 (s, 2H), 3,60 (m, 2H), 2,59 —
2,41 (m, 2H), 2,11 - 1,91 (m, 4H), 1,79 (s, 2H). LC-MS : m/z (M+H)= 695,2

2-xyclopropyl-N-(5-((1S,3S)-3-(5-(2-(6-(3,3-difloazetidin-1-yl)pyridin-2-
yaxetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit ( 349)

N g S0
HN’4?iE w’§>~N "
S s H

'"H NMR (400 MHz, CLOROFORM-d) d: 7,74 (dd, J = 8,3, 7,3 Hz, 1H), 6,86 (d, ] =
7,3 Hz, 1H), 6,51 (d, J = 8,3 Hz, 1H), 4,77 (t, J = 11,8 Hz, 4H, 4H), 4,28 (s, 2H), 3,58 (m,
2H), 2,60 (d, J = 7,4 Hz, 2H), 2,47 (m, 2H), 1,97-2,07 (m, 5H), 1,77 (m, 2H), 0,59 - 0,70 (m,
2H), 0,34 (q, J = 4,9 Hz, 2H); LC-MS : m/z (M+H)= 575,4

3-hydroxy-2-phenyl-N-(5-((1S,3S)-3-(5-(2-(3-(triflometoxy)phenyl)axetamido)-
1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)propanamit ( 389)

FsCO 0

N~N N-N
N Y, | D—NH
S s o

'"H NMR (400 MHz, DMSO-d6) 8: 7,44 - 7,51 (t, J = 8,8 Hz, 1H), 7,32 - 7,38 (m, 6H),
7,25 - 7,32 (m, 2H), 5,10 (m, 1H), 3,99 - 4,15 (m, 2H), 3,90 (s, 2H), 3,47 (m, 2H), 2,30 (t, ] =
5,9 Hz, 2H), 1,93 (m, 2H), 1,85 (m, 2H), 1,61 (m, 2H). LC-MS : m/z (M+H)=633,5

2-(6-xyanopyridin-2-yl)-N-(5-((1S,3S)-3-(5-(2-(3-
(triflometoxy)phenyl)axetamido)-1,3,4-thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-
ylaxetamit ( 375)
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/
F3CO 0 \N\ CN
N-N N-N
HN—*«S)L/ J/S>“-NH

'"H NMR (400 MHz, CDCl3) &: 7,81 (t, J= 7,8 Hz, 1H), 7,68 (d, J = 8,0 Hz, 1H), 7,60
(d, J=17,8 Hz, 1H), 7,46-7,38 (m, 2H), 7,34 (t, /= 8,0 Hz, 1H), 7,12 (d, /= 7,7 Hz, 1H), 4,33
(s, 2H), 4,07 (s, 2H), 3,60 (m, 2H), 2,49 (t, J = 5,9 Hz, 2H), 2,07-2,10 (m, 2H), 2,00-2,05 (m,
2H), 1,71-1,95(m, 2H). LC-MS : m/z (M+H)=629,2

2-(3-(aminometyl)phenyl)-N-(5-((1S,3S)-3-(5-(2-(3-xyanophenyl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclohexyl)-1,3,4-thiadiazol-2-yl)axetamit ( 390)

H2N -
N\ 7/ o o CN
N-N N-N
\

HN— | |
'A<S/)%, o NH

'"H NMR (CLOROFORM-d) d: 7,84 (s, 1H), 7,73 (d, J = 8,1 Hz, 1H), 7,54 (d,J = 17,5
Hz, 1H), 7,48 (s, 1H), 7,38 - 7,45 (t, J = 7,8 Hz,1H), 7,32 (m, 1H), 7,23 (m, 2H), 4,08 (s, 2H),
4,02 (s, 2H), 3,92 (s, 2H), 3,61 (m, 2H), 2,22 (t, ] = 7,6 Hz, 1H), 2,02 (m, 2H), 1,94 (m, 2H),
1,77 (m, 2H). LC-MS : m/z (M+H)= 573,3

(S)-N-(5-((1S,35)-3-(5-(2-(6-(3,3-difloazetidin-1-yl) pyridin-2-yl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclopentyl)-1,3,4-thiadiazol-2-yl)-2-hydroxy-2-phenylaxetamit( 377)

o o 1
HO H H

'"H NMR (400 MHz, CDCl3) &: 7,60 — 7,50 (m, 3H), 7,37 (m, 3H), 6,68 (d, J= 7,3 Hz,
1H), 6,35 (d, J = 8,3 Hz, 1H), 5,51 (s, 1H), 5,37 (s, 1H), 4,53 (t, J = 11,8 Hz, 1H), 3,88 (s,
2H), 3,84 — 3,71 (m, 2H), 2,62 — 2,46 (m, 2H), 2,40 (m, 2H), 2,10 — 1,98 (m, 2H). LC-MS :
m/z (M+H)=613,2

(R)-N-(5-((18,35)-3-(5-(2-(6-(3,3-difloazetidin-1-yl)pyridin-2-yl)axetamido)-1,3,4-
thiadiazol-2-yl)xyclopentyl)-1,3,4-thiadiazol-2-yl)-2-hydroxy-2-phenylaxetamit (378)

o 1

QJ NN NN <N\
: H/ks)mhiijr‘ks)\” F

HO
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"H NMR (400 MHz, CDCl3) &: 7,55 (m, 3H), 7,39 (m, 3H), 6,68 (d, J= 7,2 Hz, 1H),
6,35 (d, J = 8,4 Hz, 1H), 5,52 (s, 1H), 5,37 (s, 1H), 4,54 (t, J = 11,8 Hz, 1H), 3,88 (s, 2H),
3,84 — 3,72 (m, 2H), 2,57 (m, 1H), 2,50 — 2,37 (m, 3H), 2,08 (m, 2H). LC-MS : m/z (M+H)=
613,2

Mic di d3 mo ta céc khia canh ctia mét vai phuong &n nhu vay, can phai hidu ring céc
thay thé, cai bién, va cai tién khac nhau s& d& dang nay ra v6i ngudi ¢ hiéu biét trung binh
trong linh vuc nay. Céc thay thé, cai bién, va cai tién nay dwoc du tinh 1a mot phin cia ban

md ta ndy. Do dd, phan mo ta va cdc hinh vé trén day chi la vi du.
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YREU CAU BAO HO

1. Hop chat c6 cong thirc (IT) hodc mudi duge dung ciia no:
6 6 6 6
m n S
R
S

X 1a C;5-C7 xycloalkylen;
mdi R! va R2 doc 1ap 14 -NHa, -N(R?)-C(0)-R*, -C(0)-N(R?)-R*, -N(R?)-C(0)-0-R?, -
N(R?)-C(0)-N(R?)-R* hodc -N(R?)-C(0O)-SR*;

» Cong thuc (1),

trong do:

mdi R? doc 1ap 13 hydro, Ci.6 alkyl hodc aryl;

mdi R* ddc lap 1a Cis alkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, xycloalkyl,
xycloalkylalkyl, heteroxyclylalkyl, hodc heteroxyclyl, m3i trong sb d6 dugc thé bing 0 dén 3
R>;

mdi R® ddc 1ap 1a Cy6 alkyl, Ci.6 alkoxy, -O-Ci. alkylenCi6 alkoxy, -O-heteroxyclyl,
Ci.6 thioalkoxy, Ci.6 haloalkyl, C3.7 xycloalkyl, C37 xycloalkylalkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, xyano, halo, oxo, -OH, -OCF3, -OCHF, -SO»-
Cis alkyl, -NOz, -N(R7)-C(0)-Cis alkyl, -C(O)N(R7)2, -N(R”)S(0)i2-Cis alkyl, -
S(O)2N(R),, N(R), hodc -Cis alkylen-N(R7),, trong d6 alkyl, Cis alkoxy, -O-Ci.s
alkylenCis alkoxy, -O-heteroxyclyl, Ci.s thioalkoxy, Ci.s haloalkyl, Cs7 xycloalkyl, Cs
xycloalkylalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, heteroxyclylalkyl, heteroxyclyl, -SO2-
Cis alkyl, -NOz, -N(R7)-C(0)-Cis alkyl, -C(O)N(R”)2, -N(R")S(0)12-Cis alkyl, -
S(0)2N(R)2, -N(R7)2, hodc -Cisalkylen-N(R7)> ndy tiy ¥ duoc thé bing 0 dén 3 R8; hoic hai
gbc RS lién k&, cung voi cac nguyén tir ma chung gin vao tao thanh xycloalkyl hoic
heteroxyclyl;

mdi R® doc 1ap 14 hydro, flo, Ci alkyl, -OH, -NHa, -NH(CH3), -N(CHs)2, hodc Ci.s
alkoxy;

mdi R7 ddc 1ap 1a hydro hodc Ci.6 alkyl;

mdi R8 ddc lap 12‘1 halo, Ci.6 alkyl, Ci.6 haloalkyl, -OH, -N(R7)2, hodc Ci. alkoxy, -O-
Ci6 alkylenCi6 alkoxy, CN, NO,, -N(R7)-C(O)-Ci alkyl, -C(O)N(R")2, -N(R7)S(0)12C1.6
alkyl, hodc -S(O)2N(R7)z;

m 13 0, 1, hodc 2;

nlao0, 1, hodc 2;

-210-



221789

olal;va

p la 1; va trong do

“alkyl” 1a ndi dén mach hydrocacbon no c6 thé 1a mach thang hodc mach nhanh, chta
sb luong nguyén tir cacbon dugc chi rd;

"aryl" 12 n6i dén phenyl, naphtyl hoic anthraxenyl;

"heteroaryl" 12 n6i dén hé vong thom c¢6 5 dén 14 canh ¢6 1 dén 3 nguyén tir khéc loai
trén vong néu 1a mot vong, 1 dén 6 nguyén tir khac loai trén vong néu la hai vong, hozc 1 dén
9 nguyén tir khac loai trén vong néu 1a ba vong, cac nguyén tir khac loai trén vong nay ddc lap
duoc chon tir O, N, va S;

"aralkyl" 1a n6i dén gdc C1-Ci2 alkyl trong d6 nguyén tir alkyl hydro duoc thay thé
bing nhém aryl;

"heteroaralkyl" 14 n6i dén gbc C1-Ciz alkyl trong d6 nguyén tir alkyl hydro duogc thay
thé bang nhém heteroaryl;

"xycloalkyl" 1a n6i dén cdc nhém hydrocacbon khéng thom mdt vong, hai vong, ba
vong, hodc nhidu vong o tir 3 dén 12 cacbon.

"xycloalkylalkyl" 12 n6i ¢én nhém Ci-Ciz alkyl trong d6 nguyén tir alkyl hydro duoc
thay thé bang nhém xycloalkyl;

"heteroxyclylalkyl" 12 n6i dén nhém Ci-Ci alkyl trong d6 nguyén tir alkyl hydro dwoc
thay thé bang nhom di vong; va

"heteroxyclyl" 12 néi dén ciu tric vong khong thom cé 3 dén 14 canh, cac cdu tric
vong nay bao gdbm mot dén bdn nguyén tir khac loai doc 1ap duoc chon tir O, N va S;
véi didu kién 1a (1) néu X 1a xyclopropyl khong duoc thé, thi ca R! va R? ddu khong phai 1a —
NH: hoic -NH-C(O)-phenyl; (2) néu X 1a xyclobutyl khong duoc thé; vam va n déu la 1, thi
ca R! va R2 déu khong phai 1a -NH-C(0)-benzyl.

2. Hop chat theo diém 1, hoic mubi duogce dung ctia né, trong ddm 14 0 van 14 0.

3. Hop chét theo diém 1, hoic mudi duoc dung clia né, trong d6nla1vamla 1.

4, Hop chét theo diém 3, hodic mudi dugc dung ciia n6, trong d6 mdi RS 13 hydro.

5. Hop chét theo diém 1, hoic mudi dugc dung cta no, trong d6 R' va R? 1a gidng nhau,
6. Hop chét theo diém 1, hosic mubi duoc dung ciia né, trong d6 R! va R? 1a khac nhau.
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7. Hop chét theo diém 1, hosic mudi dugce dung ctia nd, trong d6 mai R! va R? 1a -N(R3)-
C(0)-R* trong d6 mdi R3 14 hydro va mdi R* doc 1ap 13 aralkyl hodc heteroaralkyl, mdi trong
s6 d6 dugc thé bing 0 dén 3 RS.

8. Hop chét theo diém 1, hosic mudi dugc dung ciia nd, trong d6 hop chit nay 1 hop chat

A 0

=N, .

9. Hop chét theo diém 1, hodc mudi duge dung cta né, trong d6 hop chit nay 1a hop chat

c6 cong thire (11a):

c6 cong thic (1I0):

10. Hop chét theo diém 1, hodc mudi duge dung ctia nd, trong dé hop chit nay 1a hop chét

co cong thuc (IV) vaqla 0, 1, 2, 3, hodc 4:
R1 2
Y S\K
N\N/: ;;q \:N/N

11.  Hop chét theo diém 1, hoic mudi duoc dung ctia n6, trong d6 hop chat nay 14 hop chét

(IV).

¢6 cong thtre (IVa) vaqla 0, 1, 2, 3, hodc 4:

TO<T

(IVa).

12. Hop chét theo diém 1, hoic mudi duoc dung cua nd, trong d6 hop chét nay 1a hop chét

co6 cong thuc (IVb) vaqla 0, 1, 2, 3, hodc 4:

TO-<T T

(IVb).
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13.  Hop chat theo diém 1, hodc mudi duoc dung ctia n6, trong d6 hop chat nay 1a hop chét

c6 cong thue (IVe)vaqla 0, 1, 2, 3, hoac 4:

R N . N
N q N

(IVe).
14. Hop chét theo diém 1, hodc mudi dugc dung cua né, dugc chon tir nhém bao gbm:
N~ N /
O\jL | }O—%s/lk i ¢ I \N { N\[\: N-N ] \N\
N N N HN/QS)\AM/[S%H
Qj w N />~NH
> S
M N , \ / /\\
" g (b Qj 3
N\
s

HN/(E\ A/L%N

Lp oy o 1Y g, 30

. s/\\N\/A"'«/LQ\M , ’«)\ M%H

— > s. R

W/
Z 0 S ™~ § O @\/2 N’MV—N 7'/\©
SN | N/L\N/N N‘N/)\ SN I H/QS\ ©
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Qﬁ{:% E O%S%N}:\Q

0
N~ N-N
HN/(SELO//\S%NH
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0 NH
" Y
HN/{S/\O)\S
7\
0 =N
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FaC
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H
HN/QSE,,,, O)’\s% N
b

A\ \ /7°
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HN/QSE,,,,Q%S}_NH

-222-



221789

&

: Q

N
0
b
O
; 1—4 N~-N N-
F HN— 1, ! §>~NH F
s~ S
bl

F F
0]
N=-N N~ﬁ>\
F 7 \ F
HN \ ! NH
%S)/,,‘O}\S
°© <:<\ 0 q ;:)
N~ |
HN/(S){\],/“ ) }NH

b

7 N\
N=

0O
N-N N-— %\
HN’(S)LIE::TJng\NH

-223-



221789

»

N

CN

S

N
DN

yr

N—
poN

NG~ o
T8
N N

-224-



221789

-225-



221789

-226-

7 N
=N

CN



0
—0 N-
et
S
o)
N N-
Baet
S
0
/ o)

SN NS
|
N
/
N-
HN—
s

221789

CN

-227-



221789

HN o) NH

HN’</ '\fL D—NH

—

N7 SN
ol o I
N~ N-N
/\
S

-228-

- 7
WA o “Q
HN—*( [::j [\ >-NH
y y
% O;\\S—\O

N~
HN’«S I I D—NH



221789

-229-



221789

Cl

N p ‘
cl HN’</S I\ “‘ls\ NH cl

-230-

\
S



221789

-231-

Q
.
o ° 0 N
)k m 3 N 'I\f:N% H ;

N N S/KO g N

O3N o NO,
N\(\] N-N
HN/«S/KO ~‘\QS>\NH

O‘Q’(O &O
HN’(’Z%.‘\\'[:%NH



221789

-232-

NC CN

FaC o ~CF3



221789

-233-



221789

-234-



221789

-235-

N~\\| N-N. >_/( ;
\ HNr(’SL LN



N~ -N
HN—¢ N
%SKQ‘NLS\HH
OCF,4
0 o)
N-N N-N
HN%SA,M I >—NH
N
\
_/ o 0
N~N N
NH

221789

-236-

Br

u,

Br,



22789

o]
\ /N o\\
‘*/ A o Q /\\
N \ N-N N
//N N - 0, HN— S>~N
An—< S : A s\>~NH ’
S
b
F
F
o/ F>/F \<o
yam o) =
(0] 00— 8 / \N o) N\ /
/ \ 0 o] N N
N = = N~ TN
_ I NH
P ¢ 9 N/ LS s>“

O
_z

NH, oY =
/
HaN 7\ TN o) N

o) =N N= N-N '\}' NG
N / o NN - s>_
A [ >—NH s
HN/< )m,, S

-237-



221789

-238-



221789

PN\ /

— J\
A o G Q=N
N- _

HN/</jN S
gl S

-239-

H, Ha

N~ N-N
3 AN, [ DN F
,:)\S N
0O O
/ \
_ -



221789

-240-

N-N N-N
W U, | S—NH
o) s S o)
N= N

74
N/ _
0
F F
~N N-N
HN— \, | D—NH
o) s S 0
N= N
74
N/ )
N N
ng F«P



221789

-241-

F
FACN A o Q
N-N N-N
AN 1, I S—NH
S s
/ o 0
I Ny NN
HN’QSj, /S‘>~NH



221789

-242-



221789

1~

S—NH

N-N

=
N

o

N
7

N/

NH

Q
NH

-N
NN

)
.

N=
_,«

—N

~0

-243-



221789

/

—N N—
/N o N
N= N N

-N N-N
AN, [ PNH
s S
3
—0 o=
N N
= o Y/
N-N N-N
HN’«SJ,,, ' S\>‘NH

-

-244-

HoN



221789

N, ~n7
N N
Q/ff s by &/@
e N
NS Q/\S H
5
NH, HoN
0 0
N- -N
HN—_Y, [ _D—NH
S S
5
o OJ
/N N
= 0 o Y/
N- N-N
HN—_ ), [ _D>—NH
S S
b
/N -
— 0 O \_/

-245-

o~ g
LSRN uh g

7 N S)\N

F H H F

X b
SN N~
N~ N
HN—_ Y, [ D—NH
s s
HN— —NH
0 0



221789

-246-

F
i F
N0 as
VA —
= O 0 \ 4
N N N N
HN’</SJ, | _)—NH
HN™ “NH
& A~
— O 0 _
N‘N N—N
HN/< J/ ! >‘NH
S S
A\ /—\ o o \~N/ 4
N N -
HN— Y, O)\ D—NH
s S
=L 3 0 o \ 2NH,
N . - K
HN’<SJ, ‘S>‘NH



22789

-247-

HoN



221789

/
/
(@]

>

HN NH

-248-

N” "NH
O J—
-
| NH
S
K
1
INEENS
O —
"\{>— >\J—/
| NH
S
O
N



221789

-249-

HN



22789

-

-250-



221789

F F
o0~ >Q
T Foe
N R o M

-251-



221789

RF
- e
\
N o) o]

o>_’ 0
—N N—
/N -
={ o XY,

N N N N
HN-QSj, , l S}—NH

-252-



221789

RF
OY‘?/U B WOXF
! ",
o R S Q/\S N ,
N
/N’ ,/? N N 3
“N N-
N—< I, | >—NH
H_<S)’[::T)\S OH

-253-



15.

16.

221789

= =\ OH 0,4/ — >§
/ \ 7 ; 7 \ o
Ho/IQ\_J(O . - OLQ\/ MNA o %\Q\\
s

7\ 7
o — NQ(F o 0 \\ N@(F
NN " F » NN § F
D, N LIS SN
b
FgcoQ’( >\\f\>\NQ<F F3CO o)
N~ ’\{ F N-N N-N
HN’<) ’S>‘N HN— I _D—NH
S S
HO
va
HoN
0 o CN
N-N N-N

HN’</S A, I D—NH
s

Hop chét theo diém 1, hozic mudi duge dung ctia né, trong d6 hop chét nay la-

>\J{ N-N N-N LQ\C
HN—<) : 1>-NH

Hop chat theo diém 1, hoic mubi dugc dung ctia né, trong d6 hop chat nay 1a -

.
N
N\

0

N.
HN—¢"'N
)
5, N-
A g 13
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Hop chét theo diém 1, hosic mudi duoc dung ctia nd, trong dé hop chat nay 1a

/N )

={ o \_y
ey
HN— Y, | D—NH
s “(j/\s

Hop chét theo diém 1, hogic mudi duoc dung ciia né, trong dé hop chét nay 1a -

~

\)O\ O
SN N”"s

0] 0] —
LU N-N N-N ?\)_/
HN—L Y, O)\ D—NH
s™ S
Hop chét theo diém 1, hoic mudi duge dung cia né, trong d6 hop chét nay 1a :
oy
= o)
N~ -
el Y Mi&ﬁ“
ST S
Hop chit theo diém 1, hogic mudi duoc dung ciia né, trong d6 hop chét nay 1a :

/N\ /N\N =
QL0 0y

Hop chat theo diém 1, hodc mudi duoc dung clia né, trong d6 hop chét nay la:

Ny ~

A

RS eas
H H

Hop chét theo diém 1 hoic mudi duoc dung ciia né, trong d6 hop chéit nay 1a:
F

th] NGEF

Vi N N=

)
—{ o Y/
N-N N-N
HN’(Sﬂ,, O}S%NH

Hop chét theo diém 1 hoic mudi duge dung ctia n6, trong d6 hop chat nay la:
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L ) N-N
HN /s I\ .\\\¢S>\NH

24.  Hop chat theo diém 1 hodc mudi dugc dung cua né, trong d6 hop chit nay la:

B\

Q/(O %
NN N’%\ —
HN%S)\ONLS NH

25. Hop chét theo diém 1 hoic mudi dugc dung cua nd, trong d6 hop chat nay 1a-

Q{z :}\\Q
H /N\{\] hf’:)* H

26. Duogc phim chira hop chit ¢ cong thic (IT) theo diém bt ky trong sb cac diém 1 dén

25 hoic mudi duoc dung ctia né va chat mang dugc dung.
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