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CHUA NO

(57) Sang ché d& cap dén hop chit mai thé hién hoat tinh e ché enteropeptiza, mudi duoc
dung cua hop chat ndy, duoc pham dé ngin ngira va diéu tri cac bénh chuyén hoa nhu
ching béo phi, bénh dai thao dudng hodc bénh tang lipit huyét v.v. chira hop chat nay
hoic mudi duoc dung, va phuong phap ngan ngura hodc diéu tri bénh chuyen hoa bang
cach st dung hop chat méi nay. Hop chét theo sang ché c6 hoat tinh uc ché tét khang
enteropeptiza, va do d6 khong duoc hip thu vao co thé, ma duoc tiét ra bén ngoai co thé.
Tuy nhién, do khong chi thai m& ma con thai ca protein, hop chat nay cé it tac dung phu
nhu phan m& va chi hoat dong trong duong da day - rudt, nén nd c6 it tac dung phu nhu
tram cam, va rat hitu dung duéi dang dugc chat tri liéu hodc phong ngira dung cho nhiéu
bénh trao d6i chat khac nhau nhu bénh béo phi, bénh dai thdo duong va bénh tang lipit
huyeét.
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Linh vwe ky thuat dwoe dé cap

Sang ché dé cap dén hop chat méi thé hién hoat tinh trc ché enteropeptiza, mubi
duoc dung ctia hgp chét nay va duoc phim dé ngan ngira va diéu tri cac bénh chuyén
ho4 nhu chimg béo phi, bénh dai thdo duong hodc bénh ting lipit huyét, v.v. chira hop

chit hodc mudi dugc dung nay.
Tinh trang k§ thuit cia sang ché

Enteropeptiza 12 serin proteaza chuyén hod trypsinogen, dugc tiét tir tuy sau bira
an, thanh trypsin. Trypsin dugc hoat hod béi enteropeptiza, sau d6 hoat hoa tién chit
proteaza nhu chymotrypsinogen, procarboxypeptidaza va proelastaza. Cac dang hoat
tinh ndy cla proteaza phan huy protein khiu phén thanh cac don vi axit amin, va céc
axit amin tao thanh duoc hép thu tir rudt non. Do d6, cac chat Gc ché enteropeptiza dugc
bdo c4o 1a c¢6 kha ning trc ché sy phan huy va hip thu protein, va hitu dung duéi dang

duoc chét trj liéu vai chung béo phi.

Trong s6 cac dugc chat tri liu chimg béo phi ding qua dudng miéng thong
thuong, Xenical c6 co ché tic dong nhiam te ché tic dong clia cac enzym phan giai lipit
trong dudng da day - rudt. Do tac dong nay, chat béo khong duoc hip thu vao co thé va
duoc trich bén ngoai co thé. Luc nay c6 tac dung phu 12 bénh nhan s& thai phan m& ma

khong biét trudc.

Mit khéc, cac thube nhu Belvig, Contrave, va Qsymia dugc st dung lam thudc
chéng béo phi thong qua tac dong trc ché thém an trong ndo, nhung chung c6 cac tac hai

nghiém trong nhu trdm cam va thoi thiic tu van.

Xét vé van dé nay, Patent My s6 9,346,821 boc 10 din xudt este cua axit
carboxylic di vong thé hién hoat tinh trc ché serin proteaza dé diéu tri hoic ngan ngira
chimg béo phi, va Cong bd don yéu cau cip bing doc quyén sang ché chua thim dinh
Han Qudc s6 10-2016-0113299 boc 16 hop chét di vong dung hop co tac dong tic ché
enteropeptiza va viéc st dung n6 lam thude diéu trj hodc phong ngira chimg béo phi va
bénh déi thdo duong, v.v..

Vén d& k¥ thuat
Trong cac truong hop nay, lién tuc c¢6 nhu cdu can phai phét trién hop chét van

thé hién hoat tinh trc ché enteropeptiza vuot trdi va hiru dung dé ngan ngira hoic diéu
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tri cac bénh chuyén hoa nhu ching béo phi, bénh dai thao duong hodc bénh tang lipit

huyét, v.v..

Do d6, muc dich cua sang ché la dé xuét hop chdt mé&i co hoat tinh tc ché
enteropeptiza, va hitu dung dé ngan ngira va diéu tri cic bénh chuyén hoa nhu chting
béo phi, bénh dai thdo duong hodc bénh ting lipit huyét, v.v., hodc mudi dugc dung
cta hop chat nay, duoc pham chtra hop chét nay va phuong phép ngin nglra hodc didu
tri bénh chuyén hoa bang cach st dung hop chit mé6i nay hodc mudi duge dung cta
hop chét nay.

Ban chit k§ thuit cia sang ché

Nham dat duoc cac muc dich & trén, sang ché dé xuit hop chit co Cong thtrc
hoa hoc 1, chat dong phan quang hoc ctia hop chét nay, hoac mudi dugc dung cua hop
chit nay. Hop chit c6 Cong thirc hod hoc 1 thé hién hoat tinh wc ché enteropeptiza
vuot troi, va do do hitu dung dé didu tri nhiéu bénh chuyén hoéa khac nhau nhu chimng

béo phi, bénh dai thdo duong, va bénh ting lipit huyét, v.v..

Cong thure hod hoc 1

trong do:

Het 1a nhom di vong don hodc di vong doi co tur 4 dén 10 canh c6 mot hodc hai nguyén

tr khéc loai dugce chon tir nhom bao gém N, Ovas;

duong ké chim biéu dién su c6 mat hodc khong c6 mit lién két,
moi géc Al, A2, A3, Ad va AS ddc lap 1a C hoac N;

Q1a O hoac N;

mdi gbc R1 va R6 doc 1ap 1a H, alkyl khong dugc thé hodc duoc thé, hoac R1 va R6
cung v4i nguyén tr nito ma chung dugc gan vao tao thanh vong di vong c6 tir 5 dén 7

canh khong dugc thé hoac duoc thé;
R2 1a hydro hodc alkyl khong duoc thé hodc dugce thé;

mdi géo R3 va R4 doc lap 1a H, halo hodc alkyl khong dugce thé hoac duoc thé; va
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R5 1a amidin, guanidin, amit, hodc alkylamin khong duoc thé hoac dugc thé;

Xét vé “c6 mit hodc khong c6 mit lién két” trong Cong thirc hod hoc 1, khi lién
két c6 mat, thuat ngit nay c6 nghia 1a lién két gitta nguyén t cacbon dugc lién két véi
nguyén tl nito ngoai vong (tirc 1a N cia NR1R6) trong sd cac nguyén tir cacbon ctia Het,
v6i nguyén t nito ngoai vong nay tao thanh lién két doi (trong d6 nguyén ti nito ngoai
vong duoc lién két voi nguyén tir cacbon trong nhém Het dugc nbi v6i NR1R6 tré thanh

nhém imino dudi dang phan tir thé cho Het, va R6 khong c6 mit).

Ngoai ra, tdt hon 1a Het 1a nhom di vong don hodc di vong doi ¢6 tr 5 dén 9 canh
c6 mOt hodc hai nguyén tir khac loai dugc chon tr nhdm bao gé)m N va S, va tét hon thi

¢6 thé 1a thiazol hodc benzothiazol.

Ngoai ra, tot hon 12 phan tir thé co thé 14 tir mot dén ba gdc dugc chon tir nhém
bao gdbm -(CR%):R®, -C(O)OR?, -(CH2)s-C(O)OR?, -(CH2)a-C(O)NR?R®, -C(O)NRR",
va -NR*C(O)R®, trong d6 mdi géc R?* va RP doc 1ap 1a hydro, halo, -C(O)ORS, -
C(O)NRCRY, C1-C4 alkyl hodc phenyl, n la s6 nguyén tir 1 dén 4, C1-C4 alkyl hozc
phenyl khong dugc thé hoc duoc thé bing mot hodc hai -C(O)OR®, C1-C4 alkoxy, va
Re ¢6 thé 1 hydro, C1-C4 alkyl hodc benzyl.

Hiéu qua co thé dat duoc cua sang ché

Hop chit méi theo sang ché 1am giam kha ning tiéu ho4 cua protein, lipit va
hydrat cacbon thong qua hoat tinh ¢ ché enteropeptiza vugt troi, va hitu dung duéi
dang duoc chét tri liéu hodc phong ngira ding cho nhiéu bénh chuyén hoa khac nhau
nhu chirng béo phi hodc bénh dai thao duong va bénh tang lipit huyét.

M ta chi tiét sang ché

Sang ché dugc mo ta chi tiét hon nhu sau.

Dinh nghia vé mbi phan tir thé dugc st dung trong ban md t& dugc néu chi tiét
hon sau déy. Trir khi duge quy dinh khéc, mdi phén tir thé ¢6 dinh nghia sau day.

Trong ban mo ta, cac vi du vé “halo” bao gém flo, clo, brom va iodo.

Trong ban md ta, “alkyl” cé nghia 1a nhom hydrocacbon béo no mach thang hoic
phan nhanh. T8t hon thi c6 thé 14 alkyl ¢6 tir 1 dén 6 cacbon, t6t hon nita 1a alkyl c6 tir
1 dn 4 cacbon. Cac vi du vé alkyl nay bao gém metyl, etyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-etylpropyl, hexyl, isohexyl,
1,1-dimetyl butyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl va 2-etylbutyl.

Trong ban mo ta, “di vong” c6 nghia 1a vong thom hodc khong thom chira nguyén
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tir khac loai duoc chon tir nguyén ti nito, nguyén tu luu huynh va nguyén tr oxy khac
nguyén ti cacbon lam nguyén tur céu tao vong, va tdt hon 1a n6 bao gdm vong thom
hodc khong thom cé tu 4 dén 10 canh, tot hon nita 1a ¢6 tur 5 dén 9 canh chira tir 1 dén
4 nguyén t khac loai. Cac vi du vé vong thom nay bao gdm thienyl, furyl, pyrolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-
thiadiazolyl, triazolyl, tetrazolyl, triazinyl va benzothiazolyl. Ngoai ra, cac vi du vé vong
khong thom nay bao gom tetrahydrothienyl, tetrahydrofuranyl, pyrolinyl, pyrolidinyl,
imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, pyrazolinyl, pyrazolidinyl,
thiazolinyl, thiazolidinyl, tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisoxazolyl, piperidinyl, piperazinyl, tetrahydropyridinyl, dihydropyridinyl,
dihydrothiopyranyl, tetrahydropyrimidinyl, tetrahydropyridazinyl, dihydropyranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, thiomorpholinyl, azepanyl,

diazepanyl va azepinyl.

Trong ban mo ta, céc vi du vé “phan tir thé” bao gbm nguyén tir halogen, nhém
xyano, nhém nitro, nhém amino khong dugc thé hoadc duogc thé bao gém nhém alkyl
khong dugc thé hodc dugc thé va nhém carboxyl khong dugc thé hoic duoc thé, nhom
hydrocacbon khong dugc thé hodc duoc thé, nhom di vong khong duoc thé hoadc duge
thé, nhom axyl, nhém amino khong dugc thé hodc dugc thé, nhom carbamoyl khong
duoc thé hodc dugc thé, nhém thiocarbamoyl khong dugc thé hodc dugc thé, nhom
sulfamoyl khong dugc thé hoic duoc thé, nhém hydroxy khong dugc thé hodc dugc thé,
nhom sulfanyl (SH) khong dugc thé hogc dugc thé va nhom silyl khong dugc thé hodc

duoc thé.

Theo mdt phuong an dugc uu tién, hop chét c6 Cong thic hod hoc 1 ¢6 thé 1a

hop chat c6 Cong thirc hod hoc 1a sau day.

Cong thurc hoa hoc 1a

R4
Af%%'lm 0
A47/ s R6
AL Q
RE ° LE e
N R

trong do:

mdi géc Al, A2, A3, Ad va A5 doc lap 1a C hodc N;
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Q 1a O hodc N;

mdi géc R1 va R6 doc lap la H, alkyl khong duge thé hodc duoc thé, hodc R1 va R6
cung v6i nguyén tr nito ma ching dugc gén vao tao thanh vong di vong c6 tir 5 dén 7

canh khong duogc thé hogic duge thé;
mdi gbe R3 va R4 doc 1ap 1a H, halo hodc alkyl khong dugce thé hodc duge thé; va
R5 1a amidin, guanidin hodc amit hodc alkylamin khong dugc thé hodc dugc thé;

Theo mot phuong an dugc uu tién, trong Cong thirc hod hoc 1a, mdi géc Al, A2,
A3, A4 va A5 c6 thé doc lap 1a C.

M&i gbc R1 va R6 ¢6 thé doc 1ap 1a H hodc C1-C6 alkyl khong dugc thé hodc
duoc thé, tot hon nita 1a H hodc C1-C3 alkyl.

Ngoaira, R1 vaR6 cling co thé, cling v6i nguyén tir nito ma ching duogc gin vao,
tao thanh vong di vong ¢6 5 hodc 6 canh khong dugc thé hodc dugc thé, tdt hon nita 1a

pyrolidinyl hodc piperidinyl.

Ngoai ra, mdi géc R3 va R4 ¢6 thé doc 1ap 1a H, F, Cl, Br, I, hodc C1-C6 alkyl
khong dugc thé hodc duoc thé, va t&t hon thi c6 thé 1a H, F hodc C1-C3 alkyl khong

dugc thé hodc duoc thé.

Ngoai ra, R5 ¢6 thé 1a amidin, guanidin hodc amit hogc C1-C4 alkylamin khong

duoc thé hodc duoc thé;

Ngoaira, phén t thé c6 thé 1a mot hodc nhiéu, tét hon 1a tir mot dén ba, géc duoc
chon tir nhém bao gdm -(CR%).R?, -C(O)OR?, -(CH2)n-C(O)OR?, -(CH2)a-C(O)NR?R®,
-C(O)NR®R®, va -NR*C(O)R®, trong d6 mdi gbc R? va R® ¢6 thé doc 14p 1a hydro, halo,
-C(O)ORS, -C(O)NRCRY, C1-C4 alkyl hodc phenyl, n c6 thé 1a sé nguyén tir 1 dén 4, C1-
C4 alkyl hoic phenyl c6 thé khong dugc thé hodc dugce thé bang mot hoic hai -C(O)OR®,
C1-C4 alkoxy, va

RC ¢6 thé 1a hydro, C1-C4 alkyl hodc benzyl.

Theo mdt phuong an dugce vu tién khac, hop chit c6 Cong thirc hoa hoc 1 ¢6 thé

1a hop chat c6 Cong thtic hoa hoc 1b sau day.
Cong thtic hod hoc 1b
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R4 A
A%‘ Zﬁ o)
Pafa: Q’u\rA&IS%NBG
R5 P
AN ORI
R3 R2
trong do:

duong ke chdm biéu dién sy c6 mit hodc khong c¢6 mat lién Kkét,

mdi gbc Al, A2, A3, A4, AS, A6, A7 va A8 doc lap 1a C hodc N;

Q1a O hoac N;

mdi gbe R1 va R6 doc 1ap 1a H, alkyl khong dugc thé hode dugc thé, hode R1
va R6 cung v§i nguyén ti nito ma chung dugc gén vao tao thanh vong di vong c6 tir 5
dén 7 canh khong dugc thé hoac duoc thé;

R2 1a alkyl khong duoc thé hodc dugce thé;

mdi géc R3 va R4 doc 1ap 1a H, halo hodc alkyl khong duoc thé hoac duoc thé;
va

RS5 14 amidin, guanidin, amit, alkylamin khdng dugc thé hodc dugc thé.

Puong ké chidm & hop chét co Cong thuc hod hoc 1b biéu dién su c6 mit hoic
khong c6 mat lién két, va khi lién két nay c6 mat thi lién két doi tao thanh gitra nguyén
tir cacbon gitra S va N trong di vong ¢6 5 canh bao gdbm SvaN két hop v6i vong benzen
va nguyén tir nito trong di vong nay (trong d6 nguyén tir nito ngoai vong dugce lién két
v6i nguyén ti cacbon (tc 1a N ciia NR1R6) tr¢ thanh  nhém amino dudi dang phan ti
thé cho di vong c6 5 canh, va R2 khong c6 mit), hodc lién két doi tao thanh gifta nguyén
ttr cacbon gitta S va N trong di vong ¢6 5 canh va nguyén tir nito ngoai vong, va do do,

nguyén tr nito' ngoai vong trd thanh nhém imino va R6 khong c6 mat.

Tét hon 14 Cong thire hoé hoc 1b theo sang ché c6 thé 12 hop chit c6 Cong thirc
hoa hoc 1b-1 sau day:

Cong thire hod hoc 1b-1

R4

A

R547(A5 QJ'K“/ s‘\|;8>:N
A77/A/ N R1
R ® R2

trong do:



38165

mdi géc Al, A2, A3, A4, A5, A6, A7 va A8 doc 1ap la C hodc N;

Q 1a O hodc N;

mdi gbe R1 va R6 doc 14p 1a H hodc alkyl khong duge thé hodc dugc thé;

mdi géc R1 va R2 doc 1ap la H hoac alkyl khong duoc thé hoac dugc thé;

mdi gbe R3 va R4 doc 1ap 1a H, halo hoic alkyl khong dugc thé hogc dugce thé; va
R5 1a amidin, guanidin, amit hodc alkylamin khong duoc thé hodc dugc thé;

Ngoai ra, tot hon 1a Cong thitc hod hoc 1b theo séng ché c6 thé 12 hop chat c6
Cong thtic hod hoc 1b-2 sau day:

Cong thiec hod hoc 1b-2

trong do:
mdi géc Al, A2, A3, A4, A5, A6, A7 va A8 doc 1ap 1a C hodc N;
Q 1a O hodc N;

mdi géc R1 va R6 doc 14p 1a H hodc alkyl khong dugc thé hoic dugc thé, hodc R1 va
R6 cung v6i nguyén t nito ma ching dugc gin vao tao thanh vong di vong c6 tir 5 dén

7 canh khong duge thé hodc dugc thé;
mdi géc R3 va R4 doc 1ap 1a H, halo hodac alkyl khong dugc thé hodc dugc thé; va
R5 1a amidin, guanidin, amit hogc alkylamin khong dugc thé hoac duoc thé.

Theo mot phwong 4n dugc vu tién, trong cac Cong thirc hod hoc 1, 1b-1 va 1b-2,
mdi gbc Al, A2, A3, A4, A5, A6, A7 va A8 c6 thé doc 1ap 1a C.

Mbi gbe R1 va R6 c6 thé doc 1ap 1a H hoge C1-C6 alkyl khong dugc thé hodc
duoc thé, va t&t hon nira 12 H hodac C1-C3 alkyl.

Ngoai ra, R1 va R6 c6 thé, cung véi nguyén tit nito ma ching dugc gan vao, tao

thanh vong di vong c6 6 canh khong duoc thé hodc duoc thé, t6t hon nita 1a piperidinyl.

Ngoai ra, R2 c6 thé 1a H hotic C1-C6 alkyl khong duge thé hodc dugc thé, va tot

-8



38165

hon nita 14 H hogc C1-C3 alkyl khong dugc thé hoc dugc thé.

Ngoai ra, mdi gbc R3 va R4 c6 thé doc 1ap 1a H, F, Cl, Br, I hodc C1-C6 alkyl
khong duoc thé hoac duogc thé, t6t hon nira 1a H, F hodc C1-C3 alkyl khong dugc thé

hozc dugc thé.

Ngoaira, R5 ¢c6 thé 12 amidin, guanidin, amit hoac C1-C4 alkylamin khong duoc

thé hodc dugc thé.

Ngoai ra, phin tir thé co thé 1a C1-C4 alkyl, -C(O)OR!, -C(O)NR'R" hoic -
NR'C(O)R", trong d6 mdi gbc R' va R" ¢6 thé doc 14p 1a hydro, halo, C1-C4 alkyl hodc
phenyl, va s6 lugng phn tir thé nay co thé 1a mot hodc nhiéu hon, tét hon 14 tir mot dén

ba phén tir thé.

Céc hop chat dai dién c6 Cong thirc hoa hoc 1 theo sang ché co thé bao gdm céc

hop chat sau day, nhung khong bi gi¢i han & do.

1] axit 3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoic;

2] axit 1-(5-((4-carbamimidoylphenoxy)carbonyl)thiazol-2-yl)piperidin-4-carboxylic;
3] 4-carbamimidoylphenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-carboxylat;

4] 4-carbamimidoyl-2-flophenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-

carboxylat;
5] 4-guanidinophenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-carboxylat;
6] axit 1-(5-((4-guanidinophenoxy)carbonyl)thiazol-2-yl)piperidin-4-carboxylic;

7] axit 1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxylic;

8] 4-carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)(metyl)amino)thiazol-5-

carboxylat;

9] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)propanoic;
10] 4-carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)amino)thiazol-5-carboxylat;

11] 4-carbamimidoylphenyl 2-((4-metoxy-4-oxobutyl)(metyl)amino)thiazol-5-

carboxylat;

12] 4-carbamimidoylphenyl 2-(etyl(3-metoxy-3-oxopropyl)amino)thiazol-5-
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carboxylat;
13] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)amino)propanoic;

14] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoic;

15] axit 4-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)butanoic;

16] 4-carbamimidoylphenyl 2-(3-(metoxycarbonyl)pyrolidin-1-yl)thiazol-5-

carboxylat;
17] axit 1-(5-((4-carbamimidoylphenoxy)carbonyl)thiazol-2-yl)pyrolidin-3-carboxylic;

18] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)(metyl)amino)thiazol-5-carboxylat;

19] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)(metyl)amino)-2,2-

dimetylpropanoic;

20] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-oxopropyl)amino) thiazol-5-

carboxylat;

21] 4-carbamimidoyl-2-flophenyl 2-((4-metoxy-4-oxobutyl)(metyl)amino)thiazol-5-

carboxylat;

22] axit 4-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)butanoic;
23] metyl 1-(5-((4-guanidinophenyl)carbamoyl)thiazol-2-yl)piperidin-4-carboxylat;

24] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-oxopropyl)amino)thiazol-5-

carboxylat;

25] axit (1-(5-((4-carbamimidoyl) phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)-L-aspartic;

26] dibenzyl(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)-L-aspartat;

27] 4-carbamimidoylphenyl 2-(4-(phenylcarbamoyl)piperidin-1-yl)thiazol-5-

carboxylat;
28] 4-carbamimidoylphenyl 2-(4-benzamidopiperidin-1-yl)thiazol-5-carboxylat;

29] 4-carbamimidoylphenyl 2-(4-((2-metoxy-2-oxoetyl)carbamoyl)piperidin-1-
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yD)thiazol-5-carboxylat;

30] 4-carbamimidoylphenyl 2-(4-((3-metoxy-3-oxopropyl)carbamoyl)piperidin-1-
yl)thiazol-5-carboxylat;

31] 4-carbamimidoylphenyl 2-(4-((4-metoxy-4-oxobutyl)(metyl)carbamoyl) piperidin-
1-yl)thiazol-5-carboxylat;

32] 4-carbamimidoylphenyl 2-(4-((3-metoxy-2,2-dimetyl-3-
oxopropyl)carbamoyl)piperidin-1-yl)thiazol-5-carboxylat;

33] (1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)glyxin;

34] axit 3-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxamido)propanoic;

35] axit 4-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)-N-metylpiperidin-

4-carboxamido)butanoic;

36] axit 3-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxamido)-2,2-dimetyl propanoic;

37] 4-carbamimidoyl-2-flophenyl 2-(4-((2-metoxy-2-oxoetyl)carbamoyl)piperidin-1-
yl)thiazol-5-carboxylat;

38] 4-carbamimidoyl-2-flophenyl 2-(4-((3-metoxy-3-oxopropyl)carbamoyl)piperidin-
1-yl)thiazol-5-carboxylat;

39] 4-carbamimidoyl-2-flophenyl 2-(4-((3-metoxy-2,2-dimetyl-3-oxopropyl)
carbamoyl)piperidin-1-yl)thiazol-5-carboxylat;

40] 4-carbamimidoylphenyl 2-(4-((4-metoxyphenyl)carbamoyl)piperidin-1-yl)thiazol-

5-carboxylat;

41] 4-carbamimidoyl-2-flophenyl 2-(4-((4-metoxy-4-oxobutyl)(metyl)carbamoyl)
piperidin-1-yl)thiazol-5-carboxylat;

42] (1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)glyxin;

43] axit 3-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxamido)propanoic;

44] axit 4-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)-N-
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metylpiperidin-4-carboxamido)butanoic;

457 axit 3-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carboxamido)-2, 2-dimetylpropanoic;

46] di-tert-butyl(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl) -L-aspartat;

477 axit (3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-L-aspartic;

48] di-tert-butyl (3-((5-((4-carbamimidoyl)-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-D-glutamat;

49] axit (3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-D-glutamic;

50] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-((4-(metoxycarbonyl)phenyl)amino)-3-
oxopropyl)amino)thiazol-5-carboxylat;

51] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-((3-(metoxycarbonyl)phenyl)amino) -3-
oxopropyl)amino)thiazol-5-carboxylat;

52] 4-carbamimidoyl-2-flophenyl 2-((3-((4-(tert-butoxycarbonyl)phenyl)amino)-3-
oxopropyl)(etyl)amino)thiazol-5-carboxylat;

53] 4-carbamimidoyl-2-flophenyl 2-((tert-butoxycarbonyl)phenyl)amino)-3-
oxopropyl)(etyl)amino)thiazol-5-carboxylat;

54] axit 3-(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanamido)benzoic;

55] axit 4-(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanamido)benzoic;

56] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[ d]thiazol-2-yl)amino)-
2,2-dimetylpropanoic;

57] 4-carbamimidoylphenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)benzo[d]thiazol-6-
carboxylat;

58] axit 1-(6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-yl)piperidin-4-
carboxylic;

59] 4-carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)amino)benzo[d]thiazol-6-
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carboxylat;

60] 4-carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)(metyl)amino)benzo[d]thiazol-
6-carboxylat;

61] 4-carbamimidoylphenyl 2-(etyl(3-metoxy-3-oxopropyl)amino)benzo[d]thiazol-6-
carboxylat;

62] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)propanoic;

63] 4-carbamimidoylphenyl 2-((4-metoxy-4-oxobutyl)(metyl)amino)benzo[d]thiazol-
6-carboxylat;

64] axit 4-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)butanoic;

65] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)amino)propanoic;

66] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)propanoic;

67] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

68] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;

69] 4-carbamimidoylphenyl 2-(etyl(3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

70] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

71] 4-carbamimidoyl-2-flophenyl 2-((4-metoxy-4-
oxobutyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;

72] 4-carbamimidoyl-2-flophenyl 2-((3-metoxy-3-
oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;

73] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-yl)amino)-2,2-
dimetylpropanoic;

74] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
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yl)(ethyl)amino)-2,2-dimetylpropanoic;

75] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)-2,2-dimetyl propanoic;

76] axit 4-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)butanoic;

77] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)propanoic;

78] 4-carbamimidoyl-2-flophenyl 2-(4-(metoxycarbonyl piperidin-1-
yl)benzo[d]thiazol-6-carboxylat;

79] axit 1-(6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)piperidin-4-carboxylic;

80] 4-carbamimidoylphenyl 2-(4-(phenylcarbamoyl)piperidin-1-yl)benzo[d]thiazol-6-
carboxylat;

81] 4-carbamimidoyl-2-flophenyl 2-(4-(phenylcarbamoyl)piperidin-1-yl)benzo
[d]thiazol-6-carboxylat;

82] 4-carbamimidoyl-2-flophenyl 2-(4-benzoamidopiperidin-1-yl)benzo[d]thiazol-6-
carboxylat;

83] 4-carbamimidoylphenyl 2-(4-benzoamidopiperidin-1-yl)benzo[d]thiazol-6-

carboxylat;

84] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

85] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)propanoic;

86] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)-2,2-dimetylpropanoic;

87] 4-carbamimidoyl-2-flophenyl (Z)-3-etyl-2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)imino)-2,3-dihydrobenzo[d]thiazol-6-carboxylat; va

88] axit (Z)-3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)-3-etylbenzo[d]thiazol-
2(3H)-ylidin)amino)-2,2-dimetylpropanoic.

Trong khi d6, cac hop chit méi theo mot phuong an c6 thé c6 tam cacbon khong
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dbi xtmg va c6 thé ton tai dudi dang raxemat hodc cac chét déng phan quang hoc riéng
1¢. Hién nhién 1a dang chit dong phan bat k¥, bao gdm cac chat dong phin quang hoc
nay, cling ndm trong phén nhom cta hop chit theo mdt phwong 4n. Trong ban mo ta,
thut ngit “chit ddng phan” c6 thé chi chung céc hop chat khac nhau c6 cung cong thic
phan tr, va “chat ddng phan quang hoc” c6 thé chi chit dong phan lap thé bat ky co thé
tdn tai cho hop chit theo mdt phuong én, bao gdm cac chit ddng phan hinh hoc gidng

nhau.

Cén hiéu rang & hop chét c6 Cong thirc hod hoc 1 theo mét phurong 4n, mdi phan
tr thé ¢6 thé dugc gin vao tim khong d6i xtng cla cdc nguyén t cacbon. Nguyén tir
cacbon khong déi ximg bat ky & hop chét theo mot phuong 4n ¢6 thé c6 mat & dang cdu
hinh (R), (S) hoic (R,S) bat ky. Theo cach thich hop, hop chat nay ¢6 thé c¢6 mat voi cau
hinh (R) hoiic (S). Ngoai ra, hop chat theo mot phuong an c6 thé c6 dang chét dong phan
kha thi bt ky hodc hdn hop cac chét dong phan kha thi, ching han chat dong phan hinh
hoc tinh khiét, chat dong phan khong d6i quang, chat ddng phan dbi anh, raxemat, hodc
hdn hop ctia chung. Ngoai ra, khi hop chét theo mot phuong 4n c6 lién két dbi, cac phan
tir thé duge gin vao lién két doi nay co thé mang cAu hinh E hoic Z. Ngoai ra, khi hop
chit theo mot phuong an chira xycloalkyl duoc thé doi, mdi phan tir thé trén gdc

xycloalkyl ¢6 thé mang c4u hinh cis hoic trans.

Trong khi d6, thuat ngit “mudi dugc dung” trong ban md ta chi mudi bat ky c6
cung hoat tinh sinh hoc va céc tinh chét ctia hop chét co6 Cong thuc hod hoc 1 theo mot
phuong an va dugc uvu tién s dung xét vé cac dic diém sinh duogc hoic cac dic diém
khéc. Céac vi du khong gidi han vé mudi bao gém cac mudi cdng bazo hodc cac mubi
cOng axit vo co hodc hitu co ctia hop chét c6 Cong thirc hod hoc 1. Céc vi du vé axit hitu
co ap dung duoc @8 tao mudi cOng axit bao gdm axit axetic, axit propionic, axit glycolic,
axit pyruvic, axit oxalic, axit maleic, axit malonic, axit suxinic, axit furmaric, axit tartric,
axit xitric, axit benzoic, axit xinamic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit p-toluen sulfonic va axit salixylic. Cac vi du v& axit hitu co ¢6 thé bao
gdm axit clohydric, axit bromhydric, axit sulfonic, axit nitric, axit phosphoric va cac

axit tuong tu.

Mudi duge dung cua hop chit theo mét phuong én da dugc dé cap & trén co thé
duoc téng hop bang phuong phép hoa hoc thong thuong tir hop chét & dang bazo tu do,
hodc gdc kiém hodc axit co ngudn gdc tir d6. Ngoai ra, mudi duge dung ¢ thé dugc
téng hop tu mudi dugc dung thi nhét. Vé cac vi du cu thé, hop chét & dang bazo tu do

c6 thé dugc cho phan ting v6i ty lugng cla axit thich hop dé thu dwoc mudi cong axit
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ctia hop chat theo mot phuong an. Xét vé viéc nay, phan tng c6 thé duoc tién hanh trong
nude, dung moi hitu co hode hdn hop cua chung, ching han trong mdi trudng khong
chtra nudce nhu ete, etyl axetat, etanol, isopropanol hodc axetonitril. Ngoai ra, cac mubi
dwoc dung khac c6 thé thu duge bang céch st dung cac phan tng dién hinh hién nhién
dbi v6i ngudi c6 hiéu biét trung binh vé linh vuc k§ thuat nay.

Hop chét c6 Cong thurc hod hoc 1 theo sang ché thé hién hoat tinh tc ché khang
enteropeptiza, va do d6 c6 hoat tinh rc ché cic enzym phan giai protein mt cach hiéu
qua ciing nhu 1a chét béo trong dudng da day - rudt. Thirc &n da nudt khong duge hip
thu vao co thé ma dugc tiét ra bén ngoai co thé. Tuy nhién, do protein cling nhu chat
béo dugc tiét ra cing v6i nhau nén c6 it tic dung phu nhu phan md. Ngoai ra, do chi
hoat dong trong dudng da day - rudt, n6 dic trung boi khong c6 tac dung phu nhu trim

cam.

Trong khi do, theo mot phuong an khac, sang ché dé xuét duoc phém chira hgp
chét c6 Cong thirc hod hoc 1, chét ddng phan cia hop chat nay, hodc mudi dugc dung
cta hop chét nay duéi dang hoat chét, va thé hién hoat tinh trc ché enteropeptiza. Dugc
phém nay thé hién hoat tinh trc ché enteropeptiza vuot trdi, va boi vay co thé duoc st
dung thich hop dé ngin ngira hodc diéu tri bénh bat ki lién quan dén hoat tinh enzym
cua enteropeptiza, chang han cac bénh chuyén hoa nhu chiing béo phi va bénh dai thao
duong. Cu thé, hop chét theo sang ché, hoic mubi duoc dung cua hop chét nay co thé
duoc st dung lam thube dé phong ngtra hodc diéu tri ching béo phi dua trén chirg béo
phi c6 triéu chimg hogc ching béo phi don gian, cac tinh trang bénh hodc bénh lién quan
dén ching béo phi, r6i loan an uéng, bénh dai thdo duong (vi dy, bénh dai thdo duong
typ 1, bénh d4i thdo dudng typ 2, bénh dai thio duong trong thai ky, bénh dai thao duong
béo phi), bénh ting lipit huyét (vi du, bénh ting triglyxerit huyét, bénh ting cholesterol
huyét, mirc LDL-cholesterol huyét cao, mirc HDL-cholesterol huyét thap, bénh tang lipit
huyét sau bita in), ting huyét ap, suy tim, bién chimg dai thao dudng [vi dy, bénh than
kinh, bénh than, bénh vong mac, bénh co tim phi dai, duc thuy tinh thé, bénh mach mau
16n, bénh thiéu xuong, hon mé do dai thdo duodng ting ap luc thdm thau, bénh viém
nhiém (vi du, nhiém trung ho hép, nhiém tring duong tiét niéu, nhiém trung da day -
rudt, nhiém tring md mém & da, nhiém trung chi duéi), hoai thu dai thao duong, ching
kho miéng, chtirng giam thinh luec, b1 loan mach nio, r6i loan tudn hoan méu ngoai bién],
hdi ching trao d6i chat (cac tinh trang bénh c6 3 hodc nhiéu hon 3 triéu ching duogc
chon tur tang triglyxerit(TG) huyét, miac HDL cholesterol(HDL-C) huyét thap, ting
huyét 4p, ching béo phi bung va kha nang dung nap glucoza suy giam), bénh thiéu co,

viém thuc quan do hdi luu va twong tu.
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Dugc phim nay c6 thé dugc stir dung dudi dang dugc pham bao ché thong thuong.
Tac 14 duge phdm nay c6 thé dugc dung véi nhidu ché pham cong thic khac nhau bao
gdbm ché phdm cong thirc dung qua dudong miéng va ché phdm cong thirc dung ngoai
duong tiéu hoa tai thoi diém ding l1am sang trong thuc té, va no co6 thé duoc dung thich
hop theo cach dung qua duong miéng. Ngoai ra, viéc san xuét dugc thue hién bang cach
bao g@)m thém chét pha lodng hoac ta dugc nhu chét don, chét kéo dai mach, chét lién
két, chét lam udt, chét gdy rd, hodc chit hoat dong bé mat thong thuong phu thudc vao

qua trinh bao ché.

San pham bao ché dang rin dé dung qua dudng miéng co thé bao gdm vién nén,
vién tron, san phém bao ché dang bot, hat, vién nang hodc tuong tu, va san phém bao
ché dang ran nay co thé dugc cung cap bang cach tron hoat chét voi tinh bot, canxi
cacbonat, sucroza, lactoza, hodc gelatin va cac chét twong tu. Ngoai ra, ngoai ta dugc,
chit lam tron nhu magie stearat hodc talc c6 thé duoc st dung. Va san phém bao ché
dang 1ong dé dung qua dudong miéng co thé bao gébm hdn dich, san pham bao ché dang
dung dich dé sir dung bén trong, nhii tuong, san phim bao ché dang xyro hodc céc dang
twong tw. San phidm bao ché dang long dé dung qua dudng miéng c6 thé bao gdm nhiéu
loai chét dan thudc khac nhau nhu chét tao am, chét tao ngot, chit tao mui, hodc chét
bao quan ngoai nudc hodc parafin 1éng lam chét pha lodng don gian dugc st dung phd
bién. Ngoai ra, san pham bao ché dé dung ngoai dudng tiéu hoé co thé bao gébm dung
dich nuéc khir trung, chit khong tan, chét huyén phu, nhii twong, chét dong kho, chat
dang dan va cac chat twong tw. Séan pham bao ché dé dung ngoai duong tiéu hod nay ¢
thé bao gdm dung moi khong tan trong nude, va lam dung moi tao huyén ph, propylen
glycol, polyetylen glycol, hodc dau thuc vat nhu dau 6 liu, va este tiém dugc nhu etylolat
6 thé dugc str dung. Vé bazo dung cho vién dan, Witepsol, macrogol, Tween 61, bo ca

cao, bo laurin, glycerol, gelatin, hodc cac chit twong tu c6 thé duge st dung.

Theo mot phuong an khac, sang ché dé xuat phuong phép tc ché enteropeptiza,
hodc phuong phap ngén ngira hoac diéu tri cac bénh chuyén hoa, phuong phép nay bao
gdm bude ding hop chét ¢6 Cong thirc hoa hoc 1, chét dong phan ctia hop chét nay,
hodc mudi duge dung ciia hop chét nay theo luong duge dung dudi dang dugc phim
duoc dé cap & trén. Trong ban mo ta, thut nglt “luong duge dung" chi lugng du dé diéu
tri bénh véi ty s6 loi ich/nguy co hop ly, img dung dugc cho didu tri y té bat ky. Muc
liéu hitu hiéu co6 thé dugc xac dinh phu thudc vao nhiéu yéu td khac nhau, bao gém tinh
trang strc khoé ctia bénh nhan, loai bénh, do trAm trong, hoat tinh cua thudc, d6 méin

cam v6i thube, phuong phap dung, thoi gian dung, duong dung, tbc do bai tiét, thoi
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lugng didu tri, cdc duge chét dang két hop hodc dung ddng thoi, va cac yéu t6 khac da
biét trong linh vuc y té. Dugc phim theo sang ché chua hop chét c6 Cong thirc hoa hoc
1, chit dong phan ctia hop chit nay, hodc cac mudi dugc dung cua hop chit nay c6 thé
duogc dung lam chét diéu tri riéng 1é hodc két hop véi cac chét diéu tri khac, va c6 thé
duoc dung lién tiép hodc dong thoi véi chit diéu tri thong thudng. Duogc pham nay c6
thé duoc dung mot lan hoic nhiéu 1an. Quan trong 1a phai dung dugc phim nay véi
lugng kha thi t6i thidu ma du dé thu duoc tac dung diéu tri t6t nhat ma khong c6 tac
dung phuy, c6 cén nhéc tit ca cac yéu td duoc dé cap ¢ trén, didu nay co thé duoc xac
dinh dé dang boi ngudi co hidu biét trung binh vé linh vuc k¥ thuét nay. Vi du, do liéu
lugng c6 thé duge ting hodc giam theo dudng dung, do trdm trong ctia bénh, givi tinh,
thé trong, tudi tac va cac diéu kién tuong tu, lidu lugng nay khong lam giéi han pham
vi ctia sang ché dudi bat ky hinh thirc nao. Liéu luong wu tién cta hop chét theo sang
ché phu thude vao tinh trang va thé trong cda bénh nhén, do trAm trong cia bénh, loai
thudc, dudong va thoi lugng dung, nhung c6 thé dugc chon phu hop béi nguoi co hiéu
biét trung binh vé linh vuc k¥ thuat nay. Viéc dung c6 thé dugc thuc hién c6 thé 1a mot
]an mdi ngay hoic theo céc liéu phan chia qua duong miéng hodc ngoai dwong da day -

ruot.

Ngoai ra, khi hop chat c6 Cong thirc hod hoc 1 theo sang ché chira vong thiazol,
hop chét ndy c6 thé dugc diéu ché bang phuong phap diéu ché theo Quy trinh phan tng
1 sau day.

Quy trinh phén ing 1
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Nhu duoc thé hién trong Quy trinh phdn Gng 1 & trén, tert-butyl 2-
brombenzo[d]thiazol-6-carboxylat (Cong thirc hod hoc 2) 1a nguyén li€u ban dau va axit
amino alkanoic (Cong thirc hod hoc 3) dugc gia nhiét khi c6 méit bazo nhu natri cacbonat
va duoc thue hién phan tmg ghép cép, dé thu duoc hop chéit c6 Cong thitc hoa hoc 4,
duge xir Iy tiép bang alkylhalogen nhu iodoetyl khi ¢6 mat bazo nhu natri cacbonat dé

téng hop hop chét c6 Cong thirc hod hoc 5.

Luc nay, hop chét thu duoc duge xtr 1y khi ¢6 mit axit hitu co hodc v6 co nhu
axit triflo axetic (TFA) dé loai bo c6 chon loc nhém bao vé axit carboxylic nhu tert-
butyl, nho d6 thu duge hop chét c6 Cong thirc hod hoc 6. Sau do, hop chit thu dugc
duoc thuc hién phan tng ghép cap v6i hop chét c6 Cong thirc hoa hoc 7 bang céach sir
dung chat ghép cip nhu etyl carbodiimit hydroclorua (EDCI) dé diéu ché hop chét c6
Cong thirc hoé hoc 8. O budce cubi cung, este cta axit alkyl carboxylic duge thuy phan
¢6 chon loc khi ¢6 mit axit dé thu duoc hop chét co Cong thtre hoé hoc 1' 1a hop chét

mong muon.

Mat khéc, trong truong hop hop chét c6 cAu tric tao thanh vong di vong c6 tir 5
dén 7 canh dugo thé hodc duge thé ciing véi nguyén ti nito ma R1 va R6 ¢ hop chat c6
Cong thtrc hod hoc 1 dugc lién két v6i, hop chit nay duge tdng hop bang cach sir dung
axit aminoalkanoic bac hai nhu hop chit c6 Cong thirc hoa hoc 3-1 twong tw nhu phuong
phap diéu ché Cong thirc hod hoc 4, 1a cht trung gian, dé diéu ché hop chét c6 Cong
thitc hod hoc 4-2. Hop chét muc tiéu c6 thé thu dugc bang cach sir dung phuong phap
tuong tu vdi phuong phép diéu ché hop chat c6 Cong thirc hoa hoc 1', 1a hop chat muyc

tiéu duoc dé cap ¢ trén.

Ngoai ra, khi hop chét theo sang ché c¢6 vong benzothiazol, hop chét nay co thé
duoc diéu ché theo Quy trinh phan tng 2 sau day.
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Nhu duoc thé hién trong Quy trinh phdn Ung 2 & trén, tert-butyl 2-
brombenzo[d]thiazol-6-carboxylat (Cong thirc hod hoc 9) 1a nguyén liéu ban dau va axit
amino alkanoic (Cong thirc hoa hoc 10) dugc gia nhiét khi c6 mit bazo nhu natri
cacbonat va dugc thuc hién phan ung ghép cap dé thu duoc hop chit c6 Cong thirc hoa
hoc 11. Lac nay, hop chit thu duoc duge xit Iy khi ¢6 mat axit hitu co hodc v6 co nhu
axit triflo axetic (TFA) dé loai bé ¢6 chon loc nhém bao vé axit carboxylic nhu tert-
butyl, nh&r d6 thu duoc hop chit c6 Cong thirc hoa hoc 12. Sau d6, hop chat thu dugce
dugc thuc hién phan ting ghép cap voi hop chét c6 Cong thirc hoa hoc 15 bang cach str
dung chét ghép cip nhu etyl carbodiimit hydroclorua (EDCI) dé diéu ché hop chat co
Cong thirc hoa hoc 16. O budc cubi cling, este cuia axit alkyl carboxylic dugc thuy phan
¢6 chon loc khi ¢6 mat axit dé thu duoc hop chét ¢ Cong thtrc hod hoc 1" 1a hgp chét

mong muon.

Mit khéc, dé diéu ché hop chét benzothiazolylidin c6, duéi dang phan tir thé,
alkyl duogc thé hoic khong dugc thé bang nito cia vong benzothiazol, alkyl halogenua
dugc thé hodc khong dugc thé nhu iodoetyl ctia Quy trinh phén Gmg 2 dugc thém vao
hop chat c6 Cong thic hod hoc 11, 1a chét trung gian, va duoc gia nhiét khi c6 mat bazo
nhu xesi cacbonat dé thu dugc hop chét c6 Cong thirc hod hoc 13. Luc nay, hop chat thu

-20-



38165

duoc duogc xt 1y khi c6 mit axit hitu co hodc v6 co nhu axit triflo carboxylic dé loai bo
c6 chon loc nhom bao vé axit carboxylic nhu tert-butyl, nho d6 thu duge hop chét co
Cong thirc hoa hoc 7. Sau do, hop chét thu dugc duge thuc hién phan mg ghép cdp véi
hop chit c6 Cong thirc hod hoc 15 bang cach str dung chat ghép cdp nhu etyl carbodiimit
hydroclorua (EDCI) dé diéu ché hop chét co6 Cong thtrc hod hoc 17. O bude cudi cung,
este cta axit alkyl carboxylic dugc thuy phan c6 chon loc khi ¢6 mat axit dé thu duoc

hop chat mong mudn (Cong thirc hod hoc 1").
Vi du thyc hién sang ché

Trong ban mo ta, cac vi du va vi du thir nghiém wu tién dugce dua ra d€ ho trg
hiéu rd hon vé sang ché. Tuy nhién, cac vi du va vi du thir nghiém nay dugc dua ra chi

nhdm gitp hiéu rd hon vé sédng che, va ndi dung cua sang che khong bi gidi han & do.

Vi du diéu ché 1. Axit 2-bromthiazol-5-carboxylic

)

J
HO" \H\S%EH

N

Sau khi 20,0 g (90,0 mmol) metyl 2-bromthiazol-5-carboxylat dugc hoa tan trong
250 mL tetrahydrofuran va 50 mL nudc, 3,78 g (90,0 mmol) lithi hydroxit monohydrat
dugc thém vao & nhiét d6 phong va dugc khudy trong 12 gid. Hon hop phéan tmg dugc
¢d trong 4p suét giam cho dén khi tetrahydrofuran dugc loai bo, va dung dich nude hydro
clorua IN dugc thém vao 16p nudce con lai cho dén khi dat do pH = 2. Etyl axetat dugc
thém vao dung dich nuéc nay, va hon hop phan ing dugc chiét tach va cac 16p hitu co
duogc gop lai. Cac 16p hitu co dd gdp duge lam kho lai béng natri sulfat, va sau d6 dugc

¢d trong 4p sudt giam dé thu duge 17,0 g (91%) hop chéat muc tiéu.
MS (ESI) m/z: 209 [M+H]"

Vi du diéu ché 2. Tert-butyl 2-bromthiazol-5-carboxylat

Br_s. 0O
VSl

Sau khi 4,86 g (23,4 mmol) hop chét axit 2-bromthiazol-5-carboxylic thu dugc
theo Vi du diéu ché 1 dugc hoa tan trong 31 mL tert-butanol va 16 mL diclometan, 6,44
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mL (28,0 mmol) di-tert-butyl dicacbonat, 0,285 g (2,34 mmol) DMAP va 0,756 mL
(9,34 mmol) pyridin dugc thém vao ¢ nhiét do phong va dugc khudy trong 24 gio. Hon
hop phan img dugc cd trong ap suit giam, etyl axetat va dung dich nu6c hydro clorua
0,5N duoc thém vao cho dén khi dat duge do pH = 6. Hon hop phan Gng duoc chiét tich
hai 14n va cac 16p hitu co duoc gdp lai. Cac 16p hitu co di gdp duge rira lai bang dung
dich nu6e natri hydroxit 0,5N va nudc mudi. Cac 16p hitu co da gop duge lam khod qua
natri sulfat, va sau d6 duoc co trong 4p sudt giam dé thu duoc 4,89 g (79%) hop chét

muc tiéu.
MS (ESI) m/z: 265 [M+H]"

Vi du 1. Axit  3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoic

Buéce 1. Tert-butyl 2-((3-metoxy-3-oxopropyl)amino)thiazol-5-carboxylat

0
>LO)J\§/S/,¥—NWO

\N’ O \

Sau khi 2,0 g (7,57 mmol) hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 duge hoa tan trong 30 mL dimetylformamit, 1,16 g (8,33
mmol) mudi metyl 3-aminopropanoat hydro clorua va 1,57 g (11,36 mmol) natri
cacbonat duoc thém vao & nhiét dd phong va dugc khudy & 60°C trong 16 gid. Sau khi
hdn hop phan tmg dugc 1am ngudi xubng nhiét d6 phong, nudc dugce d6 vao hén hop
phan Gmg dé dimg phan Gng. Hdn hgp phan Gng dugc chiét tach ba 14n bang etyl axetat
va céc 16p hiru co duge gdp lai. Cac 16p hitu co dd gdp duoc rira bang nude mudi, duge
lam kho qua natri sulfat, sau d6 dugc co trong ap suét giam, va dugc tinh ché béng

MPLC dé thu dugc 1,8 g (83%) hop chat muc tiéu 1a chit rin mau vang.
MS (ESI) m/z: 287 [M+H]*
Budce 2. Tert-butyl 2-(etyl(3-metoxy-3-oxopropyl)amino)thiazol-5-carboxylat
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Sau khi 1,8 g (6,29 mmol) hop chit tert-butyl 2-((3-metoxy-3-
oxopropyl)amino)thiazol-5-carboxylat thu dugc trong bude 1 dugc hoa tan trong 25 mL
dimetylformamit, 1,30 g (9,43 mmol) natri cacbonat va 1,176 g (7,54 mmol) iodoetan
duoc thém vao va duge khudy ¢ 50°C trong 5 gid. Sau khi hdn hop phéan tmg duge lam
ngudi xudng nhiét d6 phong, nudc duge d6 vao hdn hop phan tng dé dimg phan ting.
Hon hop phan tng dugc chiét tach ba 14n bang etyl axetat va cac 16p hitu co dugce gdp
lai. Cac 16p hitu co da gdp dugc rira bang nudce mudi, dugce 1am khd qua natri sulfat, va
sau d6 duoc cd trong ap sudt giam, va duge tinh ché bang MPLC dé thu duoc 1,5 g

(76%) hop chat muc tidu 14 chit 1ong mau vang nhat.
MS (ESI) m/z: 315 [M+H]"

Budce 3. Axit 2-(etyl(3-metoxy-3-oxopropyl)amino)thiazol-5-carboxylic

O

A8
HO IN/% N)/_(}m Og\

Sau khi 1,5 g (4,77 mmol) hop chat tert-butyl 2-(etyl(3-metoxy-3-
oxopropyl)amino)thiazol-5-carboxylat thu dugc trong buéc 2 dugc hoa tan trong 10 mL
diclometan, 5,0 mL (65,3 mmol) axit trifloaxetic dugc thém vao, va sau d6 dugc khuéy
& nhiét @6 phong trong 1 git. Hon hop phan tng duge cd trong ap suét giam dé thu dugc
1,7 g (hiéu suét dinh lugng) hop chét muyc tiéu 1a chét léng mau vang ma khong can

budc tinh ché.
MS (ESI) m/z: 259 [M+H]"

Budc 4. 4-Carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-oxopropyl)amino)thiazol-5-

carboxylat
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Sau khi 1,7 g (6,58 mmol) hop chat axit 2-(etyl(3-metoxy-3-
oxopropyl)amino)thiazol-5-carboxylic thu dugc trong budc 3 dugc hoa tan trong 7 mL
pyridin, 1,38 g (7,24 mmol) 3-flo-4-hydroxybenzimidamit hydro clorua va 2,27 g (11,85
mmol) EDCI dugc thém vao va dugc khudy & 50°C trong 3 gio. Hon hop phéan tng duge
cd trong &p suét giam, va duge tinh ché bing HPLC diéu ché dé thu duoc 2,0 g (77%)

hop chét muc tiéu 1a chat ran mau trang.
MS (ESI) m/z: 395 [M+H]*

Buéc 5. Axit 3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoic

Q
H

k@[ )g[ e e

1,2 g (3,04 mmol) hop chét 4-carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-
oxopropyl)amino)thiazol-5-carboxylat thu dugc trong budc 4 dugc thém 4 mL HCL (4N
trong H,0) va 4 mL HCI (4N trong dioxan) ¢ nhiét d0 phong, va hén hop duoc khudy &
40°C trong 4 gio. Sau khi phan tng dugce hoan thanh, hdn hop phan tng dugce cd trong
ap suat giam, va dugc tinh ché bang HPLC diéu ché dé thu dugc 0,68 g (58%) hop chat
muc tiéu 14 chét rdn mau tring.

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 12,48 (br s, 1H), 9,41 (br s, 2H),
9,15 (br s, 2H), 8,20 (s, 1H) 7,93 - 7,88 (m, 1H), 7,74 - 7,67 (m, 2H), 3,75 (t, J = 6,7 Hz,
2H), 3,60 - 3,53 (m, 2H), 2,66 (t,J = 7,1 Hz, 2H), 1,20 (t, ] = 7,1 Hz, 2H); MS(ESI) m/z:
381 [M+H]"

Vi du 2. Axit 1-(5-((4-varbamimidoylphenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxylic
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Phan (ng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duogc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu dugc hop chit néu & d& muc.
(Hiéu suét: 48%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 12,43 (brs, 1H), 9,33 (s, 2H), 9,11-
8,98 (m, 2H), 8,14 (s, 1H), 7,87 (d, J = 8,6 Hz, 2H), 7,51 (d, ] = 8,7 Hz, 2H), 3,97 (d, J
= 13,0 Hz, 2H), 3,31-3,27 (m, 2H), 2,64-2,56 (m, 1H), 1,96 (dd, J = 3,2, 13,6 Hz, 2H),
1,66-1,56 (m, 2H); MS(ESI) m/z: 375 [M+H]"

Vi du 3. 4-Carbamimidoylphenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-

JU %OH

/>_(>_/<O

/

carboxylat

Phan g dugc thuc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tw nhu Vi du 1 d& thu dugc hop chat néu & d& muc.
(Hiéu suét: 53%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,33 (br s, 2H), 9,05 (br s, 2H),
8,13 (s, 1H), 7,86 (d, ] = 8,7 Hz, 2H), 7,50 (d, ] = 8,8 Hz, 2H), 3,96 (d, J = 13,0 Hz, 2H),
3,62 (s, 3H), 3,34-3,27 (m, 2H), 2,75-2,65 (m, 1H), 1,96 (dd, ] = 3,2, 13,4 Hz, 2H), 1,67-
1,57 (m, 2H); MS(ESI) m/z: 389 [M+H]"

Vi du 4. 4-Carbamimidoyl-2-flophenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-

carboxylat
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Phan ng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duogc hop chéit néu & dé muc.
(Hiéu sut: 6%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,41 (br s, 2H), 9,15 (br s, 2H),
8,19 (s, 1H), 7,91-7,88 (m, 1H), 7,73-7,68 (m, 2H), 3,98 (d, J = 13,1 Hz, 2H), 3,63 (s,
3H), 3,34-3,30 (m, 2H), 2,77-2,70 (m, 1H), 1,98 (dd, J = 3,1, 13,4 Hz, 2H), 1,68-1,58
(m, 2H); MS(ESI) m/z: 407 [M+H]"

Vi du 5. 4-Guanidinophenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-carboxylat

O
Q >HLOH
"ael Aoy
| />~—N

Phan ung dugc thyc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chit néu & d& muc.
(Hiéu suét: 46%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,68 (br s, 1H), 8,10 (s, 1H), 7,43
(br s, 4H), 7,30 (br s, 4H), 3,97 (d, T = 13,2 Hz, 2H), 3,63 (s, 3H), 3,34-3,27 (m, 2H),
2,76-2,69 (m, 1H), 1,97 (dd, J = 3,2, 13,4 Hz, 2H), 1,68-1,58 (m, 2H); MS(ESI) m/z:
404 [M+H]"

Vi du 6. Axit 1-(5-((4-guanidinophenoxy)carbonyl)thiazol-2-yl)piperidin-4-carboxylic
0

>[)k
@ Aoy

1/>--N

H

-26-



38165

Phan tng duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du diéu ché 2 tuong ty nhu Vi du 1 dé thu dugc hop chit néu & dé muc.
(Hiéu suit: 12%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) 8 12,42 (br s, 1H), 9,78 (br s, 1H),
8,10 (s, 1H), 7,47 (br s, 4H), 7,30 (br s, 4H), 3,96 (d, J = 13,1 Hz, 2H), 3,30-3,26 (m,
2H), 2,62-2,60 (m, 1H), 1,96 (dd, J = 3,0, 13,4 Hz, 2H), 1,66-1,56 (m, 2H); MS(ESI)
m/z: 390 [M+H]*

Vi du 7. Axit 1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxylic

°
A

Fl

N
; F o ‘
HN o =( ) s I ,Y OH
O
HNY N/ N
Phan tng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu

duge theo Vi du diéu ché 2 tuong tw nhu Vi du 1 dé thu duogc hop chét néu & dé muc.
(Hiéu suit: 39%)

IH NMR (400 MHz, mudi TFA, DMSO-ds) & 12,43 (br s, 1H), 9,40 (br s, 2H),
9,16 (br s, 2H), 8,19 (s, 1H), 7,90 (d, T = 11,0 Hz, 1H), 7,75-7,68 (m, 2H), 3,97 (d, J =
12,8 Hz, 2H), 3,16-3,15 (m, 2H), 2,63-2,56 (m, 1H), 1,98-1,95(m, 2H), 1,66-1,56 (m,
2H): MS(ESI) m/z: 393 [M+H]*

Vi du 8. 4-Carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)(metyl)amino)thiazol-5-

carboxylat

E*LOH
F o’
HoN g s K\ N

N, ©
HN@O \Q/ A

Phan tmg dugc thuc hién tir hop chat tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duogc hop chit néu & dé muc.
(Hiéu suét: 36%)
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IH NMR (400 MHz, mudi TFA, DMSO-d) & 9,34 (br s, 2H), 9,07 (br s, 2H),
8,16 (s, 1H), 7,88 (d, J = 8,7 Hz, 2H), 7,52 (d, ] = 8,7 Hz, 2H), 3,84 (t, ] = 6,9 Hz, 2H),
3,60 (s, 3H), 3,14 (s, 3H), 2,73 (t, T = 7,0 Hz, 2H); MS(ESI) m/z: 363 [M+H]*

Vi du 9. Axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)propanoic

O

oy o
F

-
P avats

Phan tng duge thuc hién tir hop chat tert-butyl 2-bromthiazol-5-carboxylat thu

OH

duoc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duogc hop chit néu & dé muc.
(Hiéu suét: 10%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,36 (br s, 2H), 9,17 (br s, 2H),
8,16 (s, 1H), 7,88 (d, ] = 6,84 Hz, 2H), 7,51 (d, J = 6,92 Hz, 2H), 3,79 (m, 2H), 3,15 (s,
3H), 2,64 (m, 2H); MS(ESI) m/z: 349 [M+H]"

Vi du 10. 4-Carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)amino)thiazol-5-

carboxylat
1
F-
NH -] ©OH
HoN” \(j o G
oJ 8 /j'
\[N/>"“NH

Phan Gng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tw nhu Vi du 1 dé thu duoc hop chét néu & dé muc.
(Hiéu suét: 50%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) § 9,34 (br s, 2H), 9,16 (br s, 2H),
8,87 (s, 1H), 8,07 (s, 1H), 7,88 (d, J=7,1 Hz, 2H), 7,50 (d, ] = 6,9 Hz, 2H), 3,62 (s, 3H),
3,62 - 3,54 (m, 2H), 2,70 - 2,65 (m, 2H); MS(ESI) m/z: 349 [M+H]"

Vi du 11. 4-Carbamimidoylphenyl 2-((4-metoxy-4-oxobutyl)(metyl)amino)thiazol-5-
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Phan tng dugc thuc hién tir hgp chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du didu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chét néu & dé muc.
(Hiéu suét: 21%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 9,33 (br s, 2H), 9,09 (br s, 2H),
8,14 (s, 1H), 7,88 (d, J = 8,7 Hz, 2H), 7,52 (d, J = 8,6 Hz, 2H), 3,64 - 3,57 (m, 2H), 3,62
(s, 3H), 3,13 (s, 3H), 2,37 (t, J = 8,2 Hz, 2H), 1,93 - 1,85 (m, 2H); MS(ESI) m/z: 377
[M+H]*

Vi du 12. 4-Carbamimidoylphenyl 2-(etyl(3-metoxy-3-oxopropyl)amino)thiazol-5-

carboxylat

iy
B2
NH ﬂ() H
g F o ./
HoN /| 0 /_)\—o
NP g
, N

N
p—

Phén tmg duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chit néu & dé& muc.
(Hiéu suét: 21%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) & 9,34 (br s, 2H), 9,16 (br s, 2H),
8,15 (s, 1H), 7,88 (d, J = 8,4 Hz, 2H), 7,51 (d, J = 8,3 Hz, 2H), 3,79 (t, ] = 6,7 Hz, 2H),
3,61 (s, 3H), 3,58 - 3,52 (m, 2H), 2. 75 (t, J = 7,0 Hz, 2H), 1,19 (t, ] = 7,0 Hz, 3H);
MS(ESI) m/z: 377 [M+H]"

Vi du 13. Axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)amino)propanoic
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Phan tng duge thuc hién tir hop chit tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du didu ché 2 tuong ty nhu Vi du 1 dé thu duoc hop chit néu & d& muc.
(Hiéu suét: 29%)
1H NMR (400 MHz, mubi TFA, DMSO-ds) & 12,36 (br s, 1H), 9,34 (br s, 2H),
9,19 (br s, 2H), 8,86 (t, J = 5,0 Hz, 1H), 8,07 (s, 1H), 7,86 (d, J] = 8,6 Hz, 2H), 7,50 (d,
J=28,3 Hz, 2H), 3,56 - 3,49 (m, 2H), 2,58 (t, ] = 6,5 Hz, 2H); MS(ESI) m/z: 335 [M+H]"

Vi du 14. Axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoic

0
NH ig J\OH
A F Oxm
HoN i ? OH
S S :
O §
/LTT,/—NF—;
~N N

Phan tng duoc thuc hién tir hop chat tert-butyl 2-bromthiazol-5-carboxylat thu
duge theo Vi du diéu ché 2 teong tu nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suét: 16%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) 8 12,5 (br s, 1H), 9,34 (br s, 2H),
9,18 (br s, 2H), 8,15 (s, 1H), 7,88 (d, J = 8,5 Hz, 2H), 7,51 (d, T = 8,6 Hz, 2H), 3,75 (t,
T = 6.8 Hz, 2H), 3,60 - 3,54 (m, 2H), 2. 66 (t, ] = 7,0 Hz, 2H), 1,23 - 1,15 (m, 3H);
MS(ESI) m/z: 363 [M+H]"

Vi du 15. Axit 4-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)butanoic
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Phan tng dugc thyc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu

OH OH

duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chét néu & dé muc.
(Hiéu suét: 17%)

1H NMR (400 MHz, mudi TFA, DMSO-des) & 12,2 (br s, 1H), 9,34 (br s, 2H),
9,11 (brs, 2H), 8,14 (s, 1H), 7,88 (d, J = 8,6 Hz, 2H), 7,51 (d, ] = 8,6 Hz, 2H), 3,60 (t,
J=5,8 Hz, 2H), 3,13 (s, 3H), 2,27 (t, J = 7,2 Hz, 2H), 1,90 - 1,82 (m, 2H); MS(ESI) m/z:
363 [M+H]"

Vi du 16. 4-Carbamimidoylphenyl 2-(3-(metoxycarbonyl)pyrolidin-1-yl)thiazol-5-

carboxylat

o o

Phan Gng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du didu ché 2 twong tu nhu Vi du 1 dé thu dugc hop chét néu & d& muc.
(Hiéu suét: 5%)

1H NMR (400 MHz, mudi TEA, DMSO-ds) 8 9,34 (br s, 2H), 9,05 (br s, 2H),
8,18 (s, 1H), 8,18 (d, 1 = 8,76 Hz, 2H), 7,52 (d,J = 8,76 Hz, 2H), 3,67 (s, 3H), 3,46-3,42
(m, 2H), 2,37-2,21 (m, 2H); MS(ESI) m/z: 375 [M+H]"

Vi du 17. Axit 1-(5-((4-carbamimidoylphenoxy)carbonyl)thiazol-2-yl)pyrolidin-3-

carboxylic
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Phan tng dugc thyuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tu nhu Vi duy 1 dé thu duoc hop chit néu & d& muc.
(Hiéu suét: 50%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 12,78 (brs, 1H), 9,34 (br s, 2H),
9,03 (br s, 2H), 8,17 (s, 1H), 7,88 (d, J = 8,68 Hz, 2H), 7,52 (d, J = 8,68 Hz, 2H), 2,72-
2,67 (m, 2H), 2,23-2,23 (m, 2H); MS(ESI) m/z: 361 [M+H]"

Vi du 18. 4-Carbamimidoylpheny]l 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)(metyl)amino)thiazol-5-carboxylat

ey
K[%N%/

O

Phén Gng duogc thuc hién tir hop cht tert-butyl 2-bromthiazol-5-carboxylat thu
duge theo Vi du didu ché 2 twong tw nhu Vi du 1 dé thu dugc hop chit néu & dé muc.
(Hiéu suat: 37%)

1H NMR (400 MHz, mubi TEA, DMSO-ds) & 9,31 (br s, 2H), 9,10 (br s, 2H),
8,14 (s, 1H), 7,87 (d, ] = 8,7 Hz, 2H), 7,52 (d, T = 8,7 Hz, 2H), 3,85 (s, 2H), 3,61 (s, 3H),
3,09 (s, 3H), 1,19 (s, 6H); MS(ESI) m/z: 391 [M+H]"

Vi du 19. Axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)(metyl)amino)-
2,2-dimetylpropanoic
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Phan tng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chét néu & dé muc.
(Hiéu suat: 27%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,34 (br s, 2H), 9,14 (br s, 2H),
8,14 (s, 1H), 7,86 (d, J= 8,6 Hz, 2H), 7,51 (d, ] = 8,7 Hz, 2H), 3,84 (s, 2H), 3,11 (s, 3H),
1,15 (s, 6H); MS(ESI) m/z: 377 [M+H]"

Vi du 20. 4-Carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-oxopropyl)amino) thiazol-
5-carboxylat

0
NH i E}F)LQHO
/
szjﬁ\'[ 1. I
| ) K[r\?—w\—

Phan ung dugc thuc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chit néu & d muc.
(Hiéu suét: 40%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) § 9,40 (br s, 2H), 9,30 (br s, 2H),
8,20 (s, 1H), 7,92 - 7,89 (m, 1H), 7,74 - 7,67 (m, 2H), 3,80 (t, ] = 6,8 Hz, 2H), 3,61 (s,
3H), 3,58 - 3,52 (m, 2H), 2. 75 (t, J = 7,1 Hz, 2H), 1,19 (t, ] = 7,1 Hz, 3H); MS(ESI)
m/z: 395 [M+H]"
Vi du 21. 4-Carbamimidoyl-2-flophenyl 2-((4-metoxy-4-

oxobutyl)(metyl)amino)thiazol-5-carboxylat
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Phén mg duogc thue hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du didu ché 2 tuong ty nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suét: 51%)

1H NMR (400 MHz, mudi TFA, DMSO-de) & 9,35 (br s, 4H), 8,19 (s, 1H), 7,90
(d, J=11,5Hz, 1H), 7,72 - 7,68 (m, 2H), 3,65 - 3,59 (m, 2H), 3,58 (s, 3H), 3,13 (s, 3H),
2,35 (t, = 8,8 Hz, 2H), 1,93 - 1,83 (m, 2H); MS(ESI) m/z: 395 [M+H]"

Vi du 22, Axit  4-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)butanoic

; OH OH
o A
){[ ‘*@

Phan tmg dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong ty nhu Vi du 1 dé thu duoc hop chit néu & d& muc.
(Hiéu suét: 36%)

1H NMR (400 MHz, mudi TFA, DMSO-dg) § 12,19 (br s, 1H), 9,40 (br s, 4H),
9,12 (br s, 1H), 8,19 (s, 1H) 7,91 (d, J = 9,9 Hz, 1H), 7,74 - 7,68 (m, 2H), 3,64 - 3,58
(m, 2H), 3,14 (s, 3H), 2,28 (t, ] = 7,2 Hz, 2H), 1,92 - 1,82 (m, 2H); MS(ESI) m/z: 381
[M+H]"

Vi du 23. Metyl 1-(5-((4-guanidinophenyl)carbamoyl)thiazol-2-yl)piperidin-4-

carboxylat
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Phan Gng duoc thyc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu

duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suét: 39%)

1H NMR (400 MHz, mudi TFA, DMSO-de) § 10,10 (br s, 1H), 9,53 (br s, 2H),
8,06 (s, 1H), 7,72 (d, ] = 8,7 Hz, 2H), 7,30 (br s, 4H), 7,19 (d, ] = 8,7 Hz, 2H), 3,65 (d,
J=13,0Hz, 2H), 3,62 (s, 3H), 3,24-3,16 (m, 2H), 2,71-2,66 (m, 1H), 1,95-1,90 (m, 2H),
1,65-1,55 (m, 2H); MS(ESI) m/z: 403 [M+H]"
Vi du 24. 4-Carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-

oxopropyl)amino)thiazol-5-carboxylat

O

NH FYLK
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Phan tng dugc thyc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tw nhu Vi du 1 dé thu duoc hop chat néu & dé muc.
(Hiéu suét: 28%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 9,33 (br s, 2H), 9,09 (br s, 2H),
8,73 (t, ] = 6,1 Hz, 1H), 8,03 (s, 1H), 7,87 (d, J = 8,7 Hz, 2H), 7,50 (d, ] = 8,6 Hz, 2H),
3,61 (s, 3H), 3,57 (d, ] = 6,2 Hz, 2H), 1,17 (s, 6H); MS(ESI) m/z: 377 [M+H]"
Vi du 25. Axit (1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)-L-aspartic
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Phan tng dugc thuc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du didu ché 2 tuong tw nhu Vi du 1 dé thu dugc hop chit néu & dé myc.
(Hiéu sult: 5%)

MS(ESI) m/z: 490 [M+H]"
Vi du 26. Dibenzyl(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)piperidin-4-carbonyl)-L-aspartat

NH 0
E.
HZN/[ R F F>HJ\OH
/ ]9 F
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Phan tng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu dugc hop chit néu & d& muc.
(Hiéu suét: 22%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) 8 9,39 (br s, 2H), 9,13 (br s, 2H),
8,48 (d, 1 =17,9 Hz, 1H), 8,19 (s, 1H), 7,91-7,88 (m, 1H), 7,71-7,70 (m, 2H), 7,34-7,30
(m, 10H), 5,11-5,04 (m, 4H) 4,69 (q, J = 7,7 Hz, 1H), 3,97 (d, ] = 11,6 Hz, 2H), 3,24 (t,
J=11,8 Hz, 2H), 2,91 (dd, ] = 5,8, 16,4 Hz, 1H), 2,78 (dd, ] = 7,8, 16,4 Hz, 1H), 1,76~
1,70 (m, 2H), 1,59-1,49 (m, 2H); MS(ESI) m/z: 688 [M+H]"

Vi du 27. 4-Carbamimidoylphenyl 2-(4-(phenylcarbamoyl)piperidin-1-yl)thiazol-5-

carboxylat
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Phan Gng dugc thyc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diu ché 2 twong tw nhu Vi du 1 dé thu dugc hop chit néu & dé myc.
(Hiéu suit: 34%)

1H NMR (400 MHz, mubi TFA, DMSO-dg) & 9,98 (br s, 1H), 9,31 (br s, 2H),
8,98 (br s, 2H), 8,14 (s, 1H), 7,87-7,85 (m, 2H), 7,58 (d, ] = 7,7 Hz, 2H), 7,50 (d, ] =
8,7, 2H), 7,29 (t, T = 7,6 Hz, 2H), 7,50 (d, ] = 8,7 Hz, 2H), 7,29 (t, ] = 7,6 Hz, 2H), 7,01
(t, ] = 7,4 Hz, 1H), 4,08 (d, J = 13,0 Hz, 2H), 3,31-3,25 (m, 2H), 2,71-2,47 (m, 1H),
1,94-1,88 (m, 2H), 1,74-1,64 (m, 2H); MS(ESI) m/z: 450 [M+H]"

Vi du 28. 4-Carbamimidoylphenyl 2-(4-benzamidopiperidin-1-yl)thiazol-5-carboxylat
by A
Y F-
HN N, F O
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Phan Gng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suat: 32%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) & 9,32 (br s, 2H), 9,03 (br s, 2H),
8,35 (d, J = 7,6 Hz, 1H) 8,16 (s, 1H), 7,88-7,82 (m, 4H), 7,54-7,50 (m, 3H), 7,47-7,44
(m, 2H), 4,18-4,10 (m, 1H), 4,06 (d, J = 12,9 Hz, 2H), 3,40-3,37 (m, 2H), 1,97-1,94 (m,
2H), 1,69-1,59 (m, 2H); MS(ESI) m/z: 450 [M+H]"

Vi du 29. 4-Carbamimidoylphenyl 2-(4-((2-metoxy-2-oxoetyl)carbamoyl)piperidin-1-
yl)thiazol-5-carboxylat
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Phan tng dugc thyc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu dugc hop chét néu & dé muc.
(Hiéu suat: 55%)

1H NMR (400 MHz, mubi TFA, DMSO-dg) & 9,26 (br s, 2H), 9,12 (br s, 2H),
8,38 (t, 1=5,8 Hz, 1H), 8,14 (s, 1H), 7,87 (d, J = 8,7 Hz, 2H), 7,51 (d, J = 8,7 Hz, 2H),
4,02 (d,7=13,0 Hz, 2H), 3,82 (d, ] = 5,9 Hz, 2H), 3,61 (s, 3H), 3,31-3,24 (m, 2H), 2,59-
2,54 (m, 1H), 1,86-1,82 (m, 2H), 1,67-1,56 (m, 2H); MS(ESI) m/z: 446 [M+H]"

Vi du 30. 4-Carbamimidoylphenyl 2-(4-((3-metoxy-3-oxopropyl)carbamoyl)piperidin-
1-yl)thiazol-5-carboxylat
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Phan ung duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu dugc hop chit néu & dé muc.
(Hiéu sut: 51%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 9,32 (br s, 2H), 8,97 (br s, 2H),
8,14 (s, 1H), 8,01 (t,J = 5,6 Hz, 1H), 7,87 (d, ] = 8,7 Hz, 2H), 7,51 (d, J = 8,7 Hz, 2H),
4,02 (d, J = 12,6 Hz, 2H), 3,58 (s, 3H), 3,29-3,15 (m, 4H), 2,49-2,43 (m, 3H), 1,80-1,76
(m, 2H), 1,64-1,53 (m, 2H); MS(ESI) m/z: 460 [M+H]"

Vi du 31. 4-Carbamimidoylphenyl 2-(4-((4-metoxy-4-oxobutyl)(metyl)carbamoyl)
piperidin-1-yl)thiazol-5-carboxylat
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Phan tng duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du diéu ché 2 twong tu nhu Vi dy 1 dé thu dugc hop chét néu & dé muc.
(Hiéu suét: 33%)

1H NMR (400 MHz, mubi TFA, DMSO-de) & 9,32 (br s, 2H), 9,02 (br s, 2H),
8,14 (s, 1H), 7,88-7,86 (m, 2H), 7,52-7,50 (m, 2H), 4,03-3,95 (m, 2H), 3,60 (s, 1H,
rotame,-OCH3), 3,57 (s, 2H, rotame-OCH3), 3,38-3,31 (m, 2H), 3,30-3,26 (m, 2H), 3,02
(s, 2H, rotame-CH3), 2,99-2,93 (m, 1H), 2,78 (s, 1H, rotame-CH3), 2,37 (t, ] = 7,2 Hz,
1H), 2,24 (t, ] = 7,4 Hz, 1H), 1,82-1,70 (m, 2H), 1,69-1,62 (m, 2H), 1,59-1,52 (m, 2H);
MS(ESI) m/z: 488 [M+H]"

Vi du 32. 4-Carbamimidoylphenyl 2-(4-((3-metoxy-2,2-dimetyl-3-
oxopropyl)carbamoyl)piperidin-1-yl)thiazol-5-carboxylat

0 3 JT o
WZK

Phan Gng dugc thuc hién tir hgp chét tert-butyl 2-bromthiazol-5-carboxylat thu

OH

duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suat: 4%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,32 (br s, 2H), 9,02 (br s, 2H),
8,14 (s, 1H), 7,90-7,86 (m, 3H), 7,51 (d, J = 8,7 Hz, 2H), 4,03 (d, I = 12,5 Hz, 2H), 3,56
(s, 3H), 3,27-3,20 (m, 4H), 2,55-2,53 (m, 1H), 1,80-1,77 (m, 2H), 1,65-1,55 (m, 2H),
1,06 (s, 6H); MS(ESI) m/z: 488 [M+H]"
Vi du 33. (1-(5-((4-Carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)glyxin
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Phan tng duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong ty nhu Vi du 1 dé thu dugc hop chat néu & dé muc.
(Hiéu suit: 48%)

IH NMR (400 MHz, mubi TFA, DMSO-ds) & 12,55 (br s, 1H), 9,33 (br s, 2H),
9,01 (brs, 2H), 8,26 (t, J = 5,8 Hz, 1H), 8,15 (s, 1H), 7,88 (d, ] = 8,7 Hz, 2H), 7,52 (d,
J=8,7 Hz, 2H), 4,04 (d, ] = 12,8 Hz, 2H), 3,74 (d, ] = 5,9 Hz, 2H), 3,30-3,24 (m, 2H),
1,86-1,83 (m, 2H), 1,67-1,57 (m, 2H); MS(ESI) m/z: 432 [M+H]"

Vi du 34. Axit 3-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxamido)propanoic

NH O
HolN’ F/r OH

Phan tng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong ty nhu Vi du 1 dé thu dugc hop chit néu & dé muc.
(Hiéu suat: 53%)

|H NMR (400 MHz, mudi TFA, DMSO-ds) & 9,33 (br s, 2H), 9,04 (br s, 2H),
8,15 (s, 1H), 7,99 (t, T = 5,5 Hz, 1H), 7,89-7,86 (m, 2H), 7,53-7,50 (m, 2H), 4,03 (d,J =
12,8 Hz, 2H), 3,26-3,20 (m, 4H), 2,46-2,41 (m, 1H), 2,37 (t, ] = 6,8 Hz, 2H), 1,81-1,77
(m, 2H), 1,65-1,55 (m, 2H); MS(ESI) m/z: 446 [M+H]*

Vi du 35 Axit 4-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)-N-

metylpiperidin-4-carboxamido)butanoic
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Phan tng dugc thuc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chét néu & dé muc.
(Hiéu suét: 56%)

1H NMR (400 MHz, mubi TFA, DMSO-dg) & 9,33 (br s, 2H), 9,03 (br s, 2H),
8,15 (s, 1H), 7,89-7,87 (m, 2H), 7,53-7,51 (m, 2H), 4,04-3,96 (m, 2H), 3,39-3,35 (m,
2H), 3,34-3,26 (m, 2H), 3,04 (s, 2H, rotame-CH3), 3,00-2,94 (m, 1H), 2,80 (s, 1H,
rotame-CH3), 2,29 (t, ] = 7,1 Hz, 1H), 2,15 (t,J =7,4 Hz, 1H), 1,80-1,74 (m, 2H), 1,70-
1,65 (m, 2H), 1,64-1,54 (m, 2H); MS(ESI) m/z: 474 [M+H]"

Vi du 36. Axit 3-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxamido)-2,2-dimetyl propanoic
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Phan tng dugc thuc hién tur hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du didu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chit néu & d& muc.
(Hiéu suat: 41%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) 8§ 12,24 (br s, 1H), 9,32 (br s, 2H),
9,01 (brs, 2H), 8,14 (s, 1H), 7,87 (d, T = 8,8 Hz, 2H), 7,79 (t, ] = 6,1 Hz, 1H), 7,51 (d,
J=28,7 Hz, 2H), 4,03 (d, ] = 12,5 Hz, 2H), 3,26-3,19 (m, 4H), 2,58-2,53 (m, 1H), 1,80-
1,77 (m, 2H), 1,65-1,55 (m, 2H), 1,03 (s, 6H); MS(ESI) m/z: 474 [M+H]"
Vi du 37. 4-Carbamimidoyl-2-flophenyl 2-(4-((2-metoxy-2-
oxoetyl)carbamoyl)piperidin-1-yl)thiazol-5-carboxylat
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Phan tng duogc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duge theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chit néu & dé& muc.
(Hiéu suét: 23%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) & 9,30 (br s, 4H), 8,39 (t, ] = 5,9 Hz,
1H), 8,21 (s, 1H) 7,93-7,90 (m, 1H), 7,74-7,69 (m, 2H), 4,04 (d, J = 12,6 Hz, 2H), 3,84
(d, J = 5,9 Hz, 2H), 3,63 (s, 3H), 3,30-3,26 (m, 2H), 2,61-2,52 (m, 1H), 1,90-1,84 (m,
2H) 1,68-1,58 (m, 2H); MS(ESI) m/z: 464 [M+H]"

Vi du 38. 4-Carbamimidoyl-2-flophenyl 2-(4-((3-metoxy-3-
oxopropyl)carbamoyl)piperidin-1-yl)thiazol-5-carboxylat

NH O
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Phan rng dugc thuc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chét néu & d& muc.
(Hiéu suét: 50%)

1H NMR (400 MHz, mudi TEA, DMSO-ds) 8 9,37 (br s, 2H), 9,24 (br s, 2H),
8,19 (s, 1H), 8,01 (t, ] = 5,6 Hz, 1H), 7,91-7,88 (m, 1H), 7,73-7,68 (m, 2H), 4,03 (d, ] =
12,3 Hz, 2H), 3,58 (s, 3H), 3,29-3,21 (m, 4H), 2,46-2,43 (m, 3H), 1,81-1,77 (m, 2H),
1,64-1,54 (m, 2H); MS(ESI) m/z: 478 [M+H]"

Vi du 39. 4-Carbamimidoyl-2-flophenyl 2-(4-((3-metoxy-2,2-dimetyl-3-oxopropyl)
carbamoyl)piperidin-1-yl)thiazol-5-carboxylat
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Phén tng duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu dugc hop chit néu & dé muc.
(Hiéu suét: 50%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 9,40 (br s, 2H), 9,20 (br s, 2H),
8,19 (s, 1H), 7,91-7,87 (m, 2H), 7,73-7,68 (m, 2H), 4,04 (d, J = 12,4 Hz, 2H), 3,57 (s,
3H), 3,28-3,20 (m, 4H), 2,49-2,48 (m, 1H), 1,81-1,77 (m, 2H), 1,65-1,55 (m, 2H), 1,06
(s, 6H); MS(ESI) m/z: 506 [M+H]*

Vi du 40. 4-Carbamimidoylphenyl 2-(4-((4-metoxyphenyl)carbamoyl)piperidin-1-
yDthiazol-5-carboxylat

O
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Phan tng dugc thyc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu

duge theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duge hop chat néu & d& muc.

(Hiéu suét: 9%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) & 9,86 (br s, 2H), 9,34 (br s, 2H),

9,10 - 8,96 (m, 2H), 8,16 (s, 1H), 7,88 (d, I = 8,6 Hz, 2H), 7,55 - 7,48 (m, 4H), 6,87 (d,

J=9,0 Hz, 2H), 4,14 - 4,06 (m, 2H), 3,71 (s, 3H), 3,35 - 3,25 (m, 2H), 2,70 - 2,64 (m,
1H), 1,96 - 1,90 (m, 2H), 1,77 - 1,64 (m, 2H); MS(ESI) m/z: 480 [M+H]*

Vidu41. 4-Carbamimidoyl-2-flophenyl 2-(4-((4-metoxy-4-oxobutyl)(metyl)carbamoyl)
piperidin-1-yl)thiazol-5-carboxylat
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Phan tng duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu

o, 7

duogc theo Vi du diu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suét: 16%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,41 (br s, 2H), 9,19 (br s, 2H),
8,21 (s, 1H), 7,93-7,90 (m, 1H), 7,77-7,70 (m, 2H), 4,05-3,96 (m, 2H), 3,62 (s, 1H,
rotame,-OCH3), 3,58 (s, 2H, rotame-OCH3), 3,39-3,32 (m, 2H), 3,31-3,28 (m, 2H), 3,04
(s, 2H, rotame-CH3), 3,02-2,95 (m, 1H), 2,79 (s, 1H, rotame-CH3), 2,39 (t, ] = 7,2 Hz,
1H), 2,25 (t, T = 7,5 Hz, 1H), 1,86-1,77 (m, 2H), 1,74-1,67 (m, 2H), 1,64-1,54 (m, 2H);
MS(ESI) m/z: 506 [M+H]"

Vi du 42. (1-(5-((4-Carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-

] w@-f S-on

Phan tng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu

carbonyl)glyxin

duge theo Vi du diéu ché 2 twong tw nhu Vi du 1 dé thu dugc hop chat néu & dé muc.
(Hiéu suét: 15%)

1H NMR (400 MHz, mudi TEA, DMSO-dg) & 12,54 (br s, 1H), 9,42 (br s, 2H),
9,15 (br s, 2H), 8,27 (t, = 5,8 Hz, 1H), 8,21 (s, 1H), 7,93-7,90 (m, 1H), 7,75-7,70 (m,
2H), 4,05 (d, ] = 12,4 Hz, 2H), 3,75 (d, J = 5,9 Hz, 2H), 3,30-3,27 (m, 2H), 2,59-2,50
(m, 1H), 1,87-1,84 (m, 2H), 1,68-1,58 (m, 2H); MS(ESI) m/z: 450 [M+H]"

Vi du 43. Axit 3-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-

yl)piperidin-4-carboxamido)propanoic
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Phan tng dugc thuc hién tir hop chat tert-butyl 2-bromthiazol-5-carboxylat thu
dugce theo Vi du didu ché 2 twong tu nhu Vi du 1 dé thu dugc hop chét néu & dé muyc.
(Hiéu suat: 17%)
1H NMR (400 MHz, mubi TFA, DMSO-dg) § 12,21 (br s, 1H), 9,40 (br s, 2H),
9,17 (brs, 2H), 8,19 (s, 1H), 7,98 (t, J = 5,4 Hz, 1H), 7,92-7,89 (m, 1H), 7,71-7,70 (m,
2H), 4,03 (d, T = 12,3 Hz, 2H), 3,28-3,21 (m, 4H), 2,49-2,41 (m, 1H), 2,36 (t, ] = 6,8
Hz, 2H), 1,81-1,78 (m, 2H), 1,65-1,55 (m, 2H); MS(ESI) m/z: 464 [M+H]"

Vi du 44. Axit 4-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)-N-

metylpiperidin-4-carboxamido)butanoic
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Phan tng duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu dugc hop chit néu & d& muc.
(Hiéu suit: 56%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) 5 9,40 (br s, 2H), 9,13 (br s, 2H),
8,19 (s, 1H), 7,92-7,89 (m, 1H), 7,73-7,68 (m, 2H), 4,03-3,94 (m, 2H), 3,38-3,34 (m,
2H), 3,32-3,27 (m, 2H), 3,03 (s, 2H, rotame-CH3), 2,99-2,94 (m, 1H), 2,79 (s, 1H,
rotame-CH3), 2,28 (t, ] =7,1 Hz, 1H), 2,14 (t,J = 7,4 Hz, 1H), 1,79-1,73 (m, 2H), 1,69-
1,64 (m, 2H), 1,62-1,51 (m, 2H); MS(ESI) m/z: 492 [M+H]"

Vi du 45. Axit 3-(1-(5-((4-Carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)piperidin-4-carboxamido)-2, 2-dimetylpropanoic
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Phan tng dugc thuc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suit: 36%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) § 9,39 (br s, 2H), 9,15 (br s, 2H),
8,19 (s, 1H), 7,91-7,89 (m, 1H), 7,80 (t, ] = 6,2 Hz, 1H), 7,78-7,68 (m, 2H), 4,04 (d, T =
12,6 Hz, 2H), 3,27-3,20 (m, 4H), 2,59-2,53 (m, 1H), 1,81-1,78 (m, 2H), 1,66-1,56 (m,
2H), 1,04 (s, 6H); MS(ESI) m/z: 492 [M+H]"

Vi du 46. Di-tert-butyl(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-L-aspartat
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Phan tng duoc thue hién tir hop chat tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du diéu ché 2 twong tu nhu Vi du 1 dé thu duogc hop chit néu & d& muc.
(Hiéu suat: 48%)
1H NMR (400 MHz, mudi TFA, DMSO-ds) 8 9,40 (br s, 2H), 9,14 (br s, 2H),
8,42 (d, J = 8,0 Hz, 1H), 8,19 (s, 1H), 7,92-7,89 (m, 1H), 7,74-7,67 (m, 2H), 4,51-4,45
(m, 1H), 3,73-3,72 (m, 2H), 3,56-3,50 (m, 2H), 2,67-2,58 (m, 1H), 2,56-2,51 (m, 3H),
1,38 (s, 9H), 1,38 (s, 9H), 1,18 (t, J = 7,0 Hz, 3H); MS(ESI) m/z: 608 [M+H]"
Vi du 47. Axit (3-((5-((4-Carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-L-aspartic
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Phan tng duoc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu dugc hop chit néu & dé muc.
(Hiéu suét: 37%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,41 (br s, 2H), 9,16 (br s, 2H),
8,41 (d, J=17,9 Hz, 1H), 8,20 (s, 1H), 7,92-7,89 (m, 1H), 7,75-7,68 (m, 2H), 4,56-4,51
(m, 1H), 3,74-3,72 (m, 2H), 3,53-3,51 (m, 2H), 2,71-2,65 (m, 1H), 2,60-2,54 (m, 3H),
1,18 (t, J = 7,0 Hz, 3H); MS(ESI) m/z: 496 [M+H]"

Vi du 48. Di-tert-butyl (3-((5-((4-carbamimidoyl)-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-D-glutamat
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Phan tng dugc thyc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu dugc hop chit néu & dé muc.
(Hiéu suét: 44%)

1H NMR (400 MHz, mubi TFA, Metanol-ds) & 8,10 (s, 1H), 7,77 (dd, J = 2,0,
10,3 Hz, 1H), 7,71-7,69 (m, 1H), 7,58 (t, J = 7,7 Hz, 1H), 4,31-4,28 (m, 1H), 3,87-3,86
(m, 2H), 3,61 (q, J = 14,1 Hz, 2H), 2,68 (t, J = 6,8 Hz, 2H), 2,29 (t, ] = 7,5 Hz, 2H),
2,10-2,01 (m, 1H), 1,88-1,78 (m, 1H), 1,46 (s, 9H), 1,44 (s, 9H), 1,27 (t, ] = 7,0 Hz, 3H),
MS(ESI) m/z : 622 [M+H]"

Vi du 49. Axit (3-((5-((4-Carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-D-glutamic
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Phan Gng duogc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
dugc theo Vi du didu ché 2 twong tu nhu Vi du 1 dé thu duoc hop chat néu & dé muc.
(Hiéu suét: 30%)

1H NMR (400 MHz, mubi TFA, Metanol-ds) 8 8,10 (s, 1H), 7,77 (dd, J = 2,0,
10,3 Hz, 1H), 7,71-7,69 (m, 1H), 7,58 (t, ] = 7,7 Hz, 1H), 4,31-4,28 (m, 1H), 3,87-3,86
(m, 2H), 3,61 (q, J = 14,1 Hz, 2H), 2,68 (t, ] = 6,8 Hz, 2H), 2,29 (t, ] = 7,5 Hz, 2H),
2,10-2,01 (m, 1H), 1,88-1,78 (m, 1H), 1,46 (s, 9H), 1,44 (s, 9H), 1,27 (t, J = 7,0 Hz, 3H);
MS(ESI) m/z : 510 [M+H]*

Vi du 50. 4-Carbamimidoyl-2-flophenyl 2-(etyl(3-((4-(metoxycarbonyl)phenyl)amino)-

3-oxopropyl)amino)thiazol-5-carboxylat
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Phan Gng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tur nhu Vi du 1 dé thu duoc hop chit néu & dé muc.
(Hiéu suat: 20%)

1H NMR (400 MHz, mubi TFA, Metanol-ds) & 8,12 (s, 1H), 7,98 (d, ] = 8,7 Hz,
2H), 7,80 (d, J = 10,4 Hz, 1H), 7,73-7,69 (m, 2H), 7,62-7,58 (m, 1H), 3,99 (t, ] = 6,8
Hz, 2H), 3,90 (s, 3H), 3,70-3,65 (m, 2H), 2,87 (t, ] = 6,8 Hz, 2H), 1,33 (t, ] = 7,1 Hz,
3H); MS(ESI) m/z: 514 [M+H] *

Vi du 51. 4-Carbamimidoyl-2-flophenyl 2-(etyl(3-((3-(metoxycarbonyl)phenyl)amino)

-3-oxopropyl)amino)thiazol-5-carboxylat
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Phan (ng dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 d& thu dugc hop chit néu & dé muc.
(Hiéu suét: 25%)
1H NMR (400 MHz, mubi TFA, Metanol-ds) 5 8,26 (s, 1H), 8,24 (s, 1H), 8,12-
7,71 (m, 4H), 7,62-7,58 (m, 1H), 7,44 (t,J = 8,0 Hz, 1H), 3,99 (t, ] = 6,8 Hz, 2H), 3,92
(s, 3H), 3,70-3,65 (m, 2H), 2,85 (t, ] = 6,8 Hz, 2H), 1,33 (t, ] = 7,1 Hz, 3H); MS(ESI)
m/z: 514 [M+H]"

Vi du 52. 4-Carbamimidoyl-2-flophenyl 2-((3-((4-(tert-butoxycarbonyl)phenyl)amino)-
3-oxopropyl)(etyl)amino)thiazol-5-carboxylat

F2C” TOH
NN

HN F C?\\ S\i:ii o
. —_— ]
o S Lo R
HN

|

s __O
074

Phan g duogc thyc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 tuong tu nhu Vi du 1 dé thu duoc hop chit néu & d& muc.
(Hiéu suét: 59%)

1H NMR (400 MHz, mudi TFA, DMSO-d6) & 11,21 (s, 1H), 10,23 (br s, 2H),
10,00 (br s, 2H), 9,03 (s, 1H), 8,72 (d, J = 10,1 Hz, 1H), 8,66 (d, ] = 8,7 Hz, 1H), 8,53-
8,50 (m, 4H), 4,69-4,65 (m, 2H), 4,50-4,30 (m, 2H), 3,63 (t, J] = 6,8 Hz, 2H), 2,34 (s,
9H), 2,03 (t, J = 7,1 Hz, 3H); MS(ESI) m/z: 556 [M+H]"
Vi du 53. 4-Carbamimidoyl-2-flophenyl 2-((tert-butoxycarbonyl)phenyl)amino)-3-
oxopropyl)(etyl)amino)thiazol-5-carboxylat
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Phan ung duoc thuc hién tr hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du diéu ché 2 twong ty nhu Vi du 1 dé thu duogc hop chit néu & d& muc.
(Hiéu suét: 62%)

1H NMR (400 MHz, mubi TFA, Metanol-ds) & 8,03 (s, 1H), 8,02 (s, 1H), 7,71-
7,67 (m, 2H), 7,62-7,58 (m, 2H), 7,48 (t, ] = 7,7 Hz, 1H), 7,29 (t, ] = 7,9 Hz, 1H), 3,88
(t, T = 6,8 Hz, 2H), 3,58-3,53 (m, 2H), 2,73 (t, ] = 6,8 Hz, 2H), 1,49 (s, 9H), 1,21 (t, T =
7,1 Hz, 3H); MS(ESI) m/z: 556 [M+H]"

Vi du 54, Axit 3-(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-

yl)(etyl)amino)propanamido)benzoic
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Phan tng dugc thuc hién tir hop chat tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du didu ché 2 twong tw nhu Vi du 1 dé thu duge hgp chét néu & dé muc.
(Hiéu suit: 23%)

1H NMR (400 MHz, mudi TFA, Metanol-ds) & 8,23 (s, 1H), 8,13 (s, 1H), 7,84-
7,71 (m, 4H), 7,60 (t, J = 8,2 Hz, 1H), 7,43 (t,J = 8,0 Hz, 1H), 3,99 (t, ] = 6,7 Hz, 2H),
3,71-3,65 (m, 2H), 2,86 (t, ] = 6,8 Hz, 2H), 1,33 (t, ] = 7,1 Hz, 3H); MS(ESI) m/z: 500
[M+H]"

Vi du 55. Axit 4-(3-((5-((4-Carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-

yl)(etyl)amino)propanamido)benzoic
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Phan ung dugc thuc hién tir hop chét tert-butyl 2-bromthiazol-5-carboxylat thu
duoc theo Vi du didu ché 2 twong tw nhu Vi du 1 dé thu duge hop chit néu & d& muc.
(Hiéu suat: 20%)

1H NMR (400 MHz, mudi TFA, Metanol-ds) 8 8,12 (s, 1H), 7,99 (d, J = 8,6 Hz,
2H), 7,82-7,78 (m, 1H), 7,73-7,69 (m, 3H), 7,60-7,58 (m, 1H), 3,99 (t, J = 6,8 Hz, 2H),
3,69-3,65 (m, 2H), 2,87 (t, J = 6,6 Hz, 2H), 1,33 (t, ] = 7,1 Hz, 3H); MS(ESI) m/z: 500
[M+H]*

Vi du diéu ché 3. Tert-butyl 2-brombenzo[d]thiazol-6-carboxylat

Sau khi 7,0 g (27,1 mmol) axit 2-brombenzo[d]thiazol-6-carboxylic dugc hoa tan
trong 60 mL tert-butanol va 30 mL tetrahydrofuran, 7,48 mL (32,5 mmol) di-tert-butyl
dicacbonat, 0,663g (5,42 mmol) DMAP va 6,58 mL (81,0 mmol) pyridin dugc thém vao
& nhiét do phong, va sau do duogc khudy ¢ 70°C trong 5 gid. Hon hop phan tng duoc cd
trong 4p suét giam, etyl axetat, nuéc, va dung dich nuge hydro clorua IN duge thém
vao cho dén khi dat duoc do pH = 6, sau do duogc khuéy trong 1 gio, va chét rin két tha
dugc loc ra. Phéan dich loc etyl axetat va 16p nude duoc chiét tach va cac 16p hitu co
dugc gop lai. Céac 16p hitu co da gdp duoc lam kho lai béng natri sulfat, dugc cd trong
ap suét giam, va dugc tinh ché bang MPLC dé thu duoc 3,4 g (40%) hop chét muyc tiéu

1a chét rin mau vang.
MS (ESI) m/z: 315 [M+H]*
Vi du 56. Axit 3-((6-((4-Carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-

yl)amino)-2,2-dimetylpropanoic
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Budc 1. Tert-butyl 2-((3-metoxy-2,2-dimetyl-3-oxopropyl)amino)benzo[d]thiazol-6-

carboxylat
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Sau khi 2,5 g (7,96 mmol) hop chit tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 duoc hoa tan trong 30 mL dimetylformamit,
1,39 g (8,35 mmol) metyl 3-amino-2,2-dimetylpropanoat hydroclorua va 1,65 g (11,94
mmol) natri cacbonat dugc thém vao & nhiét do phong, va sau do duoc khqu o0 60°C
trong 16 gid. Sau khi hdn hop phan Gng dugc lam ngudi xubng nhiét do phong, hon
hop nay duge chiét tich bang etyl axetat va nudc mudi, va cac 16p hitu co duge gop lai.
Céc 16p hitu co da gdp duogc lam kho qua natri sulfat, dugc cd trong ap sudt giam, va
duoc tinh ché bing MPLC dé thu duoc 3,0 g (72%) hop chat muc tiéu 1a chét rin mau

vang.
MS (ESI) m/z: 365 [M+H] *
Budéc 2. Axit 2-((3-Metoxy-2,2-dimetyl-3-oxopropyl)amino)benzo[d]thiazol-6-

carboxylic
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Sau khi 2,3 g (6,31 mmol) hop chit tert-butyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat thu dugc trong buéc 1 dugc hoa tan
trong 10 mL diclometan, 5 mL (65,3 mmol) axit trifloaxetic dugc thém vao, va sau do
duogc khudy 6 nhiét do phong trong 1 gio. Hon hgp phan Gng duge ¢ trong ap suit giam
d8 thu duge 2,6 g (hiéu sudt dinh lwong) hop chét muc tidu 1a chit 16ng mau vang nhat
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ma khong can tinh ché.
MS (ESI) m/z: 309 [M+H] *

Budce 3. 4-Carbamidoyl-2-flophenyl 2-((3-metoxy-2,2-dimetyl-3-

oxopropyl)amino)benzo[d]thiazol-6-carboxylat

NH
)
NG S .
L
N

Sau khi 1,3 g (3,08 mmol) hop chit axit 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylic thu dugc trong budc 2 duoc hoa tan
trong 7 mL pyridin, 0,65 g (3,39 mmol) 3-flo-4-hydroxybenzimidamit hydroclorua va
1,06 g (5,54 mmol) EDCI dugc thém vao, va sau do dugc khudy & 50°C trong 4 gid.
Hon hop phan g duge cd trong ap suét giam va duoc tinh ché bang HPLC diéu ché

dé thu duge 0,8 g (59%) hop chat muc tidu 1a chét rin mau nga.
MS (ESI) m/z: 445 [M+H]"

Budc 4. Axit 3-((6-((4-Carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)amino)-2,2-dimetylpropanoic

0,8 g (1,43 mmol) hop chit 4-carbamidoyl-2-flophenyl 2-((3-metoxy-2,2-
dimetyl-3-oxopropyl)amino)benzo[d]thiazol-6-carboxylat thu dugc trong budc 3 dugc
thém 3 mL HCL (4N trong H2O) va 3 mL HCI (4N trong dioxan), va sau d6 dugc khudy
& 40°C trong 3 gid. Hon hop phéan tng duge co trong ap sut giam va dugc tinh ché
bang HPLC diéu ché dé thu dugc 0,6 g (77%) hop chat muc tiéu 1a chét rdn mau tring.

1H NMR (400 MHz, mudi TFA, DMSO-dg) 5 12,48 (br s, 1H), 9,43 (br s, 2H),
9,22 (br s, 2H), 8,57 - 8,52 (m, 2H), 7,99 (dd, J = 1,8, 8,5 Hz, 1H), 7,96 - 7,91 (m, 1H),
7,79 - 7,73 (m, 2H), 7,51 (d, J = 8,5 Hz, 1H), 3,63 (d, ] = 5,4 Hz, 2H), 1,18 (s, 6H);
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MS(ESI) m/z:431 [M+H]*

Vi du 57. 4-Carbamimidoylphenyl 2-(4-(metoxycarbonyl)piperidin-1-
yl)benzo[d]thiazol-6-carboxylat

*@k@/ﬂ

Phan Gng duoc thuc hién tir hop chat tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu duoc hop chét
néu & dé muc. (Hiéu suét: 5%)

1H NMR (400 MHz, mubi TFA, DMSO-de) 8 9,34 (br s, 2H), 9,04 (br s, 2H),
8,61 (d, J=1,8 Hz, 1H), 8,03 (dd, J = 1,8, 8,5 Hz, 1H), 7,90 (d, J = 8,7 Hz, 2H) 7,58-
7,54 (m, 3H), 4,04 (d, ] = 12,8 Hz, 2H), 3,63 (s, 3H), 3,39-3,38 (m, 2H), 2,78-2,70 (m,
1H), 2,00 (dd, J = 3,2, 13,4 Hz, 2H), 1,70-1,61 (m, 2H); MS(ESI) m/z: 439 [M+H]"

Vi du 58, Axit 1-(6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)piperidin-4-carboxylic

O
;;:%OH 2
H:i e YNJ

Phan tng dwoc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 teong tu nhu Vi du 56 dé thu duoc hop chét
néu & dé muc. (Hiéu suét: 10%)

MS (ESI) m/z: 425 [M+H]"
Vi du 59. 4-Carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)amino)benzo[d]thiazol-
6-carboxylat
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w0y k@ Ly

Phan tng dwoc thuc hién tir hop chat tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 twong ty nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu suat: 40%)

1H NMR (400 MHz, mudi TEA, DMSO-ds) § 9,35 (br s, 2H), 9,04 (br s, 2H),
8,68 (t,J = 5,0 Hz, 1H), 8,53 (s, 1H), 8,01 (d, J = 8,4 Hz, 1H), 7,91 (d, ] = 8,6 Hz, 2H),
7,58 (d, ] = 8,6 Hz, 2H), 7,53 (d, ] = 8,4 Hz, 1H), 3,69 - 3,63 (m, 2H), 3,63 (s, 3H), 2,71
(t,J=6,5 Hz, 1H); MS(ESI) m/z: 399 [M+H]*

Vi du 60. 4-Carbamimidoylphenyl 2-((3-metoxy-3-
oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat

0
H FW/I-L

OH

HoN &L JLL’\I x>—l\>_>‘

Phan tng dugc thuc hién tor hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong ty nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu sudt: 27%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,34 (br s, 2H), 9,03 (br s, 2H),
8,63 (d,J=1,8 Hz, 1H), 8,04 (dd, J = 1.8, 8,5 Hz, 1H), 7,91 (d, J = 8,7 Hz, 2H), 7,58 (d,
J =18,6 Hz, 3H), 3,87 (t, ] = 8,0 Hz, 2H), 3,61 (s, 3H), 3,19 (s, 3H), 2,78 (t, ] = 7,0 Hz,
2H); MS(ESI) m/z: 413 [M+H]"

Vi du 61. 4-Carbamimidoylphenyl 2-(etyl(3-metoxy-3-

oxopropyl)amino)benzo[d]thiazol-6-carboxylat
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Phan ung duoc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu dugc hop chét
néu & d& muyc. (Hiéu sudt: 33%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 9,35 (br s, 2H), 9,11 (br s, 2H),
8,61 (s, 1H), 8,04 (d, ] = 8,6 Hz, 1H), 7,91 (d, J = 8,4 Hz, 2H), 7,58 (d, ] = 7,4 Hz, 3H),
3,84 (t,J = 6,6 Hz, 2H), 3,62 (s, 3H), 3,61 - 3,55 (m, 2H), 2,79 (t, J = 7,0 Hz, 2H), 1,23
(t, ] =7,0 Hz, 3H); MS(ESI) m/z: 427 [M+H]*

Vi du 62. Axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-

yl)(metyl)amino)propanoic

>T)J\OH

Phan tng dwoc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-

OH

carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu duoc hop chét

néu & dé muc. (Hiéu sudt: 34%)

1H NMR (400 MHz, muéi TFA, DMSO-ds) § 9,35 (br s, 2H), 9,01 (br s, 2H),
8,62 (s, 1H), 8,04 (d, J = 8,4 Hz, 1H), 7,91 (d, ] = 8,6 Hz, 2H), 7,58 (d, ] = 8,6 Hz, 3H),
3,86 - 3,79 (m, 2H), 3,20 (s, 3H), 2,69 (t, J = 7,2 Hz, 2H); MS(ESI) m/z: 399 [M+H]"

Vi du 63. 4-Carbamimidoylphenyl 2-((4-metoxy-4-
oxobutyl)(metyl)amino)benzo[d]thiazol-6-carboxylat

O T

O
f)‘“ N/m\——/<

‘, O—
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Phan tng dugc thyc hién to hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugce theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu suat: 16%)

1H NMR (400 MHz, mubi TFA, DMSO-de) & 9,35 (br s, 2H), 9,03 (br s, 2H),
8,61 (d,J=1,8Hz, 1H), 8,03 (dd, J=1,9, 8,5 Hz, 1H), 7,91 (d, ] = 8,6 Hz, 2H), 7,58 (d,
J=18,7Hz, 2H), 7,55 (d, ] = 8,6 Hz, 1H), 3,66 - 3,60 (m, 2H), 3,58 (s, 3H), 3,18 (s, 3H),
2,40 (t,J = 7,2 Hz, 2H), 1,97 - 1,89 (m, 2H); MS(ESI) m/z: 427 [M+H]"

Vi du 64. Axit 4-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-

yl)(metyl)amino)butanoic

NH .
e eN DN
A I R 0
(8] o
(A
XN N OH

Phan tng duoc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu suat: 58%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 12,16 (br s, 1H), 9,35 (br s, 2H),
9,11 (brs, 2H), 8,60 (d, J = 1,8 Hz, 1H), 8,03 (dd, ] = 1,8, 8,5 Hz, 1H), 7,91 (d,J = 8,6
Hz, 2H), 7,60 - 7,54 (m, 3H), 3,66 - 3,58 (m, 2H), 3,19 (s, 3H), 2,31 (t, ] = 7,2 Hz, 2H),
1,94 - 1,86 (m, 2H); MS(ESI) m/z: 413 [M+H]"

Vi du 65. Axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-

yl)amino)propanoic

b *CE />~Drw

Phan Ung dugc thuc hién tr hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu duoc hop chét
néu & dé muc. (Hiéu sut: 40%)

1H NMR (400 MHz, mudi TFA, DMSO-de) § 12,38 (br s, 1H), 9,35 (br s, 2H),
9,09 (br s, 2H), 8,65 (br s, 1H), 8,52 (s, 1H), 8,00 (dd, J = 1,7, 8,5 Hz, 1H), 7,91 (d, ] =
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8,6 Hz, 2H), 7,57 (d, J = 8,6 Hz, 2H), 7,53 (d, J = 8,5 Hz, 1H), 3,66 - 3,59 (m, 2H), 2,63
(t, ] = 6,4 Hz, 2H); MS(ESI) m/z: 385 [M+H]*

Vi du 66. Axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)propanoic

o)
NH ia)LOH
szﬂ\@ 5 !
| 2N, OH
N ) o

Phan tng dugc thuc hién tor hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu duoc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu dugc hop chét
néu & d& muc. (Hiéu suit: 48%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) 8 12,48 (br s, 1H), 9,34 (br s, 2H),
8,93 (brs, 2H), 8,61 (d, J = 1,8 Hz, 1H), 8,03 (dd, J = 1,8, 8,5 Hz, 1H), 7,91 (d, ] = 8,7
Hz, 2H), 7,58 (dd, J = 2,1, 8,7 Hz, 1H), 3,82 - 3,76 (m, 2H), 3,65 - 3,57 (m, 2H), 2,71
(t,J=7,1Hz, 2H), 1,24 (t, ] = 7,0 Hz, 3H); MS(ESI) m/z: 413 [M+H]"

Vi du 67. 4-Carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat

o
By

NH Fﬁ
o " F
o N ) ,
=~ 0 R, /_g‘
r—NH Q

Phan Gng dugc thuc hién tor hop chét tert-butyl 2-brombenzo[d]thiazol-6-

OH

carboxylat thu dugc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu duoc hop chét

néu & d& muc. (Hiéu suat: 49%)

1H NMR (400 MHz, mudi TFA, DMSO-de) 8 9,35 (br s, 2H), 9,05 (br s, 2H),
8,57 - 8,50 (m, 2H), 7,99 (d, J = 8,5 Hz, 1H), 7,91 (d, J = 8,6 Hz, 2H), 7,57 (d, ] = 8,6
Hz, 2H), 7,50 (d, J = 8,4 Hz, 1H), 3,66 - 3,63 (m, 2H), 3,60 (s, 3H), 1,20 (s, 6H); MS(ESI)
m/z: 427 [M+H]"

Vi du 68. 4-Carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-
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oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat

JKQ Y o

Phan tng duoc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu duoc hop chét

néu & dé& muc. (Hiéu sudt: 15%)

IH NMR (400 MHz, muéi TFA, DMSO-ds) § 9,35 (br s, 2H), 9,01 (br s, 2H),
8,63 (d,J = 1,7 Hz, 1H), 8,04 (dd, J = 1,8, 8,6 Hz, 1H), 7,91 (d, J = 8,7 Hz, 2H), 7,59 -
7,55 (m, 3H), 3,86 (s, 2H), 3,60 (s, 3H), 3,16 (s, 3H), 1,22 (s, 6H); MS(ESI) m/z: 441
[M+H]*

Vi du 69. 4-Carbamimidoylphenyl 2-(etyl(3-metoxy-2,2-dimetyl-3-

oxopropyl)amino)benzo[d]thiazol-6-carboxylat

kQKQm

Phan tng dugc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong ty nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu suét: 19%)

1H NMR (400 MHz, mubi TFA, DMSO-de) & 9,35 (br s, 2H), 9,04 (br s, 2H),
8,61 (s, 1H), 8,03 (d, J =8,8 Hz, 1H), 7,91 (d, J = 8,5 Hz, 2H), 7,59 - 7,54 (m, 3H), 3,82
(s, 2H), 3,61 (s, 3H), 3,54 - 3,47 (m, 2H), 1,23 (s, 6H), 1,22 - 1,17 (m, 3H); MS(ESI)
m/z: 455 [M+H]"

Vi du 70. 4-Carbamimidoyl-2-flophenyl  2-(etyl(3-metoxy-2,2-dimetyl-3-

oxopropyl)amino)benzo[d]thiazol-6-carboxylat
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Phan tng dugc thyc hién tu hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 trong tu nhu Vi du 56 dé thu duoc hop chét

néu & dé muc. (Hiéu suat: 21%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) 8 9,43 (br s, 2H), 9,16 (br s, 2H),
8,63 (s, J = 1,4 Hz, 1H), 8,05 - 8,02 (m, 1H), 7,94 (d, J = 10,4 Hz, 1H), 7,80 - 7,75 (m,
2H), 7,56 (d, T = 8,5 Hz, 1H), 3,82 (s, 2H), 3,61 (s, 3H), 3,54 - 3,48 (m, 2H), 1,22 (s,
6H), 1,22 - 1,17 (m, 3H); MS(ESI) m/z: 473 [M+H]+

Vi du 71. 4-Carbamimidoyl-2-flophenyl 2-((4-metoxy-4-
oxobutyl)(metyl)amino)benzo[d]thiazol-6-carboxylat

NH F>H—‘\
. ">y oM

HzN/u\Oi )O F
o) S /T 0
x | N/ N\ \—4

Phan tng dugc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu dugc hop chét

néu & d& muc. (Hiéu suat: 18%)

H NMR (400 MHz, muéi TFA, DMSO-ds) § 9,42 (br s, 2H), 9,11 (br s, 2H),
8,63 (d,J = 1,8 Hz, 1H), 8,03 (dd, T = 1,9, 8,5 Hz, 1H), 7,96 - 7,91 (m, 1H), 7,80 - 7,73
(m, 2H), 7,56 (d, ] = 8,6 Hz, 1H), 3,67 - 3,61 (m, 2H), 3,58 (s, 3H), 3,18 (5, 3H), 2,40
(t, ] = 7.2 Hz, 2H), 1,97 - 1,89 (m, 2H); MS(ESI) m/z: 445 [M+H]*

Vi du 72. 4-Carbamimidoyl-2-flophenyl 2-((3-metoxy-3-
oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat
o

( k@:}_m%
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Phan ung dugc thyc hién to hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuwong tu nhu Vi du 56 dé thu dugc hop chét
néu & dé& muc. (Hiéu sut: 16%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 9,43 (br s, 2H), 9,24 (br s, 2H),
8,65 (d, J=1,8 Hz, 1H), 8,04 (dd, J= 1,8, 8,5 Hz, 1H), 7,96 - 7,92 (m, 1H), 7,80 - 7,73
(m, 2H), 7,59 (d, T = 8,6 Hz, 1H), 3,90 - 3,84 (m, 2H), 3,61 (s, 3H), 3,19 (s, 3H), 2,77
(t, J =7,0 Hz, 2H); MS(ESI) m/z: 431 [M+H]"

Vi du 73. Axit 3-((6-((4-Carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)amino)-2,2-dimetylpropanoic

0
hH . i}/u\fm
F

HNT N jﬁj}\
R : S f—‘\(/
. /}NNH )—OH
N o

Phan tng dugc thuc hién tor hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 twong tuw nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu sudt: 42%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 12,46 (br s, 1H), 9,35 (br s, 2H),
9,05 (br s, 2H), 8,53 - 8,48 (m, 2H), 7,99 (dd, ] = 1,8, 8,5 Hz, 1H), 7,91 (d, ] = 8,7 Hz,
2H), 7,57 (d, ] = 8,7 Hz, 2H), 7,50 (d, J = 8,5 Hz, 1H), 3,63 (d, I = 5,6 Hz, 2H), 1,18 (s,
6H); MS(ESI) m/z: 413 [M+H]"

Vi du  74. Axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)-2,2-dimetylpropanoic

o
F>l)k
F>r o

NH
HZNJ@\ o F
o)ﬁs /—Ji
| />-~N) O/vaH

N
Phan ung dugc thuc hién tor hop chét tert-butyl 2-brombenzo[d]thiazol-6-

carboxylat thu dugc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu duogc hop chét

néu & dé muc. (Hiéu suat: 38%)
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1H NMR (400 MHz, mubi TFA, DMSO-ds) & 12,70 (br s, 1H), 9,36 (br s, 2H),
9,21 (br s, 2H), 8,60 (d, ] = 1,8 Hz, 1H), 8,03 (dd, J = 1,8, 8,5 Hz, 1H), 7,92 (d, J = 8,6
Hz, 2H), 7,60 - 7,55 (m, 3H), 3,82 (s, 2H), 3,60 - 3,53 (m, 2H), 1,24 - 1,18 (m, 9H);
MS(ESI) m/z: 441 [M+H]*
Vi du 75. Axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)-2,2-dimetyl propanoic

O

@%wd

Phan tng duoc thyc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du didu ché 3 tuong tu nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu suét: 41%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) & 12,71 (br s, 1H), 9,43 (br s, 2H),
9,22 (br s, 2H), 8,63 (d, J = 1,8 Hz, 1H), 8,04 (dd, J = 1,8, 8,6 Hz, 1H), 7,97 - 7,92 (m,
1H), 7,80 - 7,73 (m, 2H), 7,58 (d, J = 8,5 Hz, 1H), 3,83 (s, 2H), 3,60 - 3,52 (m, 2H),
1,24 - 1,18 (m, 9H); MS(ESI) m/z: 459 [M+H]"

Vi du 76. Axit 4-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-

yl)(metyl)amino)butanoic

6

NH F
F F%OH
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\O. Z S /—\—<O
K@!\?—‘N

Phan Gng dugc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 twong ty nhu Vi du 56 dé thu duogc hop chét
néu & dé muc. (Hiéu suét: 30%)

1H NMR (400 MHz, mudi TFA, DMSO-de) § 12,19 (br s, 1H), 9,43 (br s, 2H),
9,22 (br s, 2H), 8,63 (d, ] = 1,8 Hz, 1H), 8,03 (dd, J = 1,9, 8,5 Hz, 1H), 7,96 - 7,92 (m,
1H), 7,80 - 7,73 (m, 2H), 7,56 (d, ] = 8,5 Hz, 1H), 3,66 - 3,58 (m, 2H), 3,19 (s, 3H),
2,31 (t, =73 Hz, 2H), 1,90 (p, ] = 7,2, 14,4 Hz, 2H); MS(ESI) m/z: 431 [M+H]"
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Vi du 77. Axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-

yl)(metyl)amino)propanoic

Phan tmg dugc thuc hién tr hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu dugc hop chat
néu & dé muc. (Hiéu suat: 34%)

1H NMR (400 MHz, mudi TFA, DMSO-dg) & 12,47 (br s, 1H), 9,43 (br s, 2H),
9,23 (br s, 2H), 8,65 (d, J = 1,8 Hz, 1H), 8,04 (dd, J = 1.9, 8,5 Hz, 1H), 7,96 - 7,92 (m,
1H), 7,80 - 7,73 (m, 2H), 7,59 (d, J = 8,5 Hz, 1H), 3,86 - 3,79 (m, 2H), 3,20 (s, 3H),
2,69 (t,J = 7,2 Hz, 2H); MS(ESI) m/z: 417 [M+H]"

Vi du 78. 4-Carbamimidoyl-2-flophenyl 2-(4-(metoxycarbonyl piperidin-1-
yl)benzo[d]thiazol-6-carboxylat

OH

k‘*@@%

Phan tng dugc thyc hién tor hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu duge theo Vi du didu ché 3 trong tw nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu suét: 53%)

1H NMR (400 MHz, mudi TFA, DMSO-de) § 11,30 (br s, 1H), 10,93 (br s, 2H),
8,61 (d,J=1,8 Hz, 1H), 8,04 (dd, J = 1,4, 8,5 Hz, 1H), 7,96 (dd, ] = 2,0, 11,9 Hz, 1H),
7,76 (d,J = 7,7 Hz, 1H), 7,54 (d, J = 8,5 Hz, 1H), 7,16 (t, ] = 8,6 Hz, 1H), 4,04 (d, ] =
12,8 Hz, 2H), 3,63 (s, 3H), 3,36-3,33 (m, 2H), 2,78-2,71 (m, 1H), 2,02-1,98 (m, 2H),
1,70-1,60 (m, 2H); MS(ESI) m/z: 457 [M+H]"

Vi du 79. Axit 1-(6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)piperidin-4-carboxylic

-63-



38165

K OH
NH _ FHO
HZNJ\@ o F
X . S 0
o] =
Phan ung duoc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-

carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu duogc hop chét
néu & dé muc. (Hiéu sut: 33%)

1H NMR (400 MHz, mubi TFA, DMSO-dg) & 11,29 (br s, 1H), 10,97 (br s, 2H),
8,61 (d, T=1,7Hz, 1H), 8,04 (d, J=8,6 Hz, 1H), 7,83 (d, ] = 1,8 Hz, 1H), 7,81-7,76 (m,
1H), 7,54 (d, I = 8,5 Hz, 1H), 7,14 (t, J = 8,6 Hz, 1H), 4,04 (d, J = 12,1 Hz, 2H), 3,38-
3,32 (m, 2H), 2,64-2,58 (m, 1H), 2,00-1,96 (m, 2H), 1,68-1,58 (m, 2H); MS(ESI) m/z:
443 [M+H]"
Vi du 80. 4-Carbamimidoylphenyl 2-(4-(phenylcarbamoyl)piperidin-1-
yl)benzo[d]thiazol-6-carboxylat

{%H
--~\:>~w§‘;m

Phan tng dugc thuyc hién tor hop chét tert-butyl 2-brombenzo[d]thiazol-6-

»

NH F
HoN /“\Q o) F
OJ\@S/

XN

carboxylat thu dugc theo Vi du diéu ché 3 twong ty nhu Vi du 56 dé thu duogc hop chét
néu & dé& muc. (Hiéu suat: 70%)

1H NMR (400 MHz, mudi TFA, Metanol-d4) & 8,43 (s, 1H), 8,04 (d, ] = 8,6 Hz,
1H), 7,82 (d, J = 8,6 Hz, 2H), 7,47-7,42 (m, 5SH), 7,22 (t,, ] = 7,9 Hz, 2H), 7,00 (t, ] =
7.4 Hz, 1H), 4,24-4,14 (m, 2H), 3,33-3,23 (m, 2H), 2,70-2,60 (m, 1H), 1,99-1,88 (m,
2H), 1,89-1,75 (m, 2H); MS(ESI) m/z: 500 [M+H]"
Vi du 81. 4-Carbamimidoyl-2-flophenyl 2-(4-(phenylcarbamoyl)piperidin-1-yl)benzo
[d]thiazol-6-carboxylat

O

HoN EC@F o ;i/LkoH
2 s O
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Phan Gng dugc thwc hién tir hop chit tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu duoc hop chét
néu & dé muc. (Hiéu suit: 8%)

1H NMR (400 MHz, mudi TFA, Metanol-ds) & 8,36 (s, 1H), 7,94 (d, J =8,6 Hz,
1H), 7,73 (d, J=9,0 Hz, 1H), 7,61 (d, ] =8,6 Hz, 1H), 7,42-7,47 (m, 3H), 7,20 (t, ] =7,6
Hz, 2H), 7,10 (t, ] =6,4 Hz, 1H), 6,99 (t, ] =7,4 Hz, 1H), 4,20 (m, 2H), 3,30 (m, 2H),
2,67 (m, 1H), 1,94 (m, 2H), 1,84 (m, 2H); MS(ESI) m/z: 518 [M+H]"

Vi du 82. 4-Carbamimidoyl-2-flophenyl 2-(4-benzoamidopiperidin-1-
yl)benzo[d]thiazol-6-carboxylat
Q

NH '
i OH

o i Fo P o0

| ()

\*//\O/'Hi”;\[ S: N/_\PNE_\\_,//'
\\j:N/ W’/

Phan tng duoc thyc hién tr hop chét tert-butyl 2-brombenzo[d]thiazol-6-

H,N

carboxylat thu dugc theo Vi du diéu ché 3 tuong ty nhu Vi du 56 dé thu dugc hop chét
néu & d& muc. (Hiéu sudt: 29%)

1H NMR (400 MHz, mubi TFA, DMSO-de) 8 9,40 (br, 2H), 9,14 (br, 2H), 8,65
(d, 1,8 Hz, 1H), 8,36 (d, J = 7,7 Hz, 1H), 8,07-8,04 (m, 1 H), 7,96-7,93 (m, 1 H), 7,86-
7,84 (m, 2 H), 7,80-7,74 (m, 2H), 7,59 (d, 8,56 Hz, 1 H), 7,55-7,51 (m, 1 H), 7,48-7,44
(m, 2H), 4,18-4,14 (m, 3 H), 3,46-3,40 (m, 2H), 2,01-1,98 (m, 2H), 1,73-1,63 (m, 2H);
MS(ESI) m/z: 518 [M+H]"
Vi du 83. 4-Carbamimidoylphenyl 2-(4-benzoamidopiperidin-1-yl)benzo[d]thiazol-6-
carboxylat

5
o}

iy s Koon
H,N /{\© e F o
PO

Phan ung dugc thuc hién tir hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu dugc hop chét

néu & dé muc. (Hiéu suét: 4%)

1H NMR (400 MHz, mudi TFA, DMSO-d) & 9,35 (s, 2H), 9,06 (s, 2H), 8,63-
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8,63 (d, 1H), 8,36-8,34 (s, J = 7,7 Hz, 1H), 8,06-8,04 (d, ] = 8 Hz, 1H), 7,93-7,91 (d, J
— 8,6 Hz, 2H), 7,86-7,84 (d,J = 7,2 Hz, 2H), 7,59-7,57 (d, J = 8,6 Hz, 3H), 7,53-7,51 (d,
1=72Hz, 1H), 7,48-7,44 (¢, 2H), 4,15-4,13 (d, 3H), 3,45-3,39 (t, 2H), 2,00-1,97 (d, J
— 12 Hz, 2H), 1,73-1,63 (m, 2H); MS(ESI) m/z: 500 [M+H]*

Vi du 84. 4-Carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-

oxopropyl)amino)benzo[d]thiazol-6-carboxylat

oMoyt 77

Phan tng dugc thyc hién tu hop chéat tert-butyl 2-brombenzo[d]thiazol-6-

/>WN/——>~O

carboxylat thu dugc theo Vi du diéu ché 3 twong tu nhu Vi du 56 dé thu dugc hop chét
néu & dé muyc. (Hiéu sudt: 50%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) § 9,42 (br s, 2H), 9,20 (br s, 2H),
8,64 (d,J=1,8 Hz, 1H), 8,04 (dd, J = 1,8, 8,5 Hz, 1H), 7,96 - 7,91 (m, 1H), 7,80 - 7,73
(m, 2H), 7,58 (d, J = 8,6 Hz, 1H), 3,84 (t, J = 6,9 Hz, 2H), 3,62 (s, 3H), 3,62 - 3,54 (m,
2H), 2,79 (t, T = 7,1 Hz, 2H), 2,23 (t, J = 7,1 Hz, 3H); MS(ESI) m/z: 445 [M+H]"
Vi du 85. Axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)propanoic

HZN/!J\@[F o E T OH
o
N ) o

Phan tng dugc thuc hién tu hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong ty nhu Vi du 56 dé thu dugc hop chét
néu & dé muc. (Hiéu suit: 64%)

1H NMR (400 MHz, mudi TFA, DMSO-ds) 8 9,43 (br s, 2H), 9,33 (br s, 2H),
8,63 (s, 1H), 8,07 - 8,01 (m, 1H), 7,97 - 7,91 (m, 1H), 7,80 - 7,73 (m, 2H), 7,58 (d, J =
8,5 Hz, 1H), 3,81 - 3,77 (m, 2H), 3,63 - 3,58 (m, 2H), 2,71 (t, ] = 7,1 Hz, 2H), 1,24 (,J
=7,0 Hz, 3H); MS(ESI) m/z: 431 [M+H]"

Vi du 86. Axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)-2,2-dimetylpropanoic
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NH o
FW/U\
P OH
HgNh 0 Fl
N0 S,
>N OH
N N o

Phan tng dugc thuc hién tr hop chét tert-butyl 2-brombenzo[d]thiazol-6-
carboxylat thu dugc theo Vi du diéu ché 3 tuong tu nhu Vi du 56 dé thu duoc hop chét

néu ¢ de muc. (Hiéu suat: 37%)

1H NMR (400 MHz, mubi TFA, DMSO-ds) 8 12,68 (br s, 1H), 9,36 (br s, 2H),
9,24 (br s, 2H), 8,62 (d, ] = 1,7 Hz, 1H), 8,04 (dd, T = 1,8, 8,5 Hz, 1H), 7,92 (d, ] = 8,6
Hz, 2H), 7,60 - 7,55 (m, 3H), 3,85 (s, 2H), 3,18 (s, 3H), 1,19 (s, 6H); MS(ESI) m/z: 427
[M+H]*

Vi du 87. 4-Carbamimidoyl-2-flophenyl (Z)-3-etyl-2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)imino)-2,3-dihydrobenzo[d]thiazol-6-carboxylat

NH

Busc 1.  Tert-butyl(Z)-3-etyl-2-((3-metoxy-2,2-dimetyl-3-oxopropyl)imino)-2,3-
dihydrobenzo[d]thiazol-6-carboxylat

O 7/
O O
(.

Sau khi 4,67 g (12,82 mmol) hop chét tert-butyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat thu dugc trong budc 2 cua Vi du 56
duoc hoa tan trong 26 mL dimetylformanmit, 8,35 g (25,60 mmol) xesi cacbonat va 1,55
mL (19,23 mmol) iodoetan dugc thém vao va sau do dugc khudy & 90°C trong 16 gid.
Hon hop phan tng dugc lam ngudi xubng nhiét do phong, sau d6 dugc chiét tach bang

etyl axetat va nuGc mudi, va céac 16p hitu co duge gop lai. Cac 16p hitu co da gdp duogc
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lam kho qua natri sulfat, duoc c0 trong ap suét giam va dugc tinh ché bing MPLC dé

thu duge 2,10 g (41%) hop chat muc tidu 1a chét rdn mau vang nhat.
MS (ESI) m/z: 393 [M+H] *

Bude 2. Axit (Z)-3-etyl-2-((3-metoxy-2,2-dimetyl-3-oxopropyl)imino)-2,3-
dihydrobenzo[d]thiazol-6-carboxylic

' S / _
”OJ\@[ =)

\/*—-N

Sau khi 2,10 g (5,36 mmol) hop chét tert-butyl(Z)-3-etyl-2-((3-metoxy-2,2-
dimetyl-3-oxopropyl)imino)-2,3-dihydrobenzo[d]thiazol-6-carboxylat thu dugc trong
buéc 1 duge hoa tan trong 25 mL diclometan, 6 mL (78 mmol) axit trifloaxetic dugc
thém vio, va sau d6 dugc khudy & nhiét do phong trong 1 gi. Hon hop phéan ing dugc
cd trong ap suat giam dé thu dugc 1,80 g (hiéu suat dinh lwong) hop chat myc tiéu 1a

chét long mau vang ma khong can bude tinh ché.
MS (ESI) m/z: 337 [M+H]"

Budc 3. 4-Carbamimidoyl-2-flophenyl  (Z)-3-etyl-2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)imino)-2,3-dihydrobenzo[d]thiazol-6-carboxylat

Sau khi 1,80 g (5,36 mmol) hop chét axit (2)-3-etyl-2-((3-metoxy-2,2-dimetyl-
3-oxopropyl)imino)-2,3-dihydrobenzo[d]thiazol-6-carboxylic thu dugc trong budc 2
dugc hoa tan trong 18 mL pyridin, 1,12 g (5,89 mmol) 3-flo-4-hydroxybenzimidamit
hydroclorua va 1,85 g (9,64 mmol) EDCI dugc thém vao, va duge khudy & 50°C trong
16 gio. Hon hop phan ang duge co trong ap suit giam, va dugc tinh ché bang HPLC
diéu ché dé thu dugc hop chat muc tidu 1a chit rén mau tring. Thu hdi nguyén lidu ban
d4u con lai sau phan ing va 13p lai quy trinh phan tng trén dé thu duoc hop chat mong

mubn v6i tdng hidu suat 1,28 g (51%).
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IH NMR (400 MHz, mudi TFA, DMSO0-d6) & 9,42 (br s, 2H), 9,18 (br s, 2H),
8,39 (s, 1H), 8,07 (d, 2H J = 8,56 Hz), 7,94 (d, 2H J = 10,16 Hz), 7,76 (s, 2H), 7,36 (d,
IH J = 8,64 Hz), 4,06-4,01 (m, 2H), 3,58 (s, 3H), 3,21 (s, 2H), 1,21(s, 6H) 1,12
1,17(m,3H); MS(ESI) m/z: 473 [M+H]"

Vi du 88. Axit (2)-3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)-3-
etylbenzo[d]thiazol-2(3H)-ylidin)amino)-2,2-dimetylpropanoic

NH
F 0
| =N 0
OH
) F

1,284 g (2,72 mmol) hop chét 4-carbamimidoyl-2-flophenyl (Z)-3-etyl-2-((3-
metoxy-2,2-dimetyl-3-oxopropyl)imino)-2,3-dihydrobenzo[d]thiazol-6-carboxylat thu
duoc theo [bude 3 cua Vi du 87] dugc thém 4 mL HCL (4N trong H20) va 4 mL HCI
(4N trong dioxan), va hdn hop duoc khudy & nhiét do phong trong 4 giv, va sau d6 &
70°C trong 1 gid. Hodn hop phan tmg dugc cd trong ap sudt giam va duogc tinh ché
bing HPLC diéu ché dé thu dugc 0,66 g (53%) hop chat muc tidu la chét rdn mau tring.

1H NMR (400 MHz, muéi TFA, DMSO-de) § 12,19 (br s, 1H), 9,43 (br s, 2H),
9,30 (br s, 2H), 8,41 (s, 1H), 8,0 (d, 2H J = 6,8 Hz), 7,93 (d, 2H J = 10,12 Hz), 7,76 (s,
2H), 7,39 (d, 1H J = 8,68 Hz), 4,08-4,06 (m, 2H), 3,22 (s, 2H), 1,19(s, 6H) 1,18-1,15
(m,3H); MS(ESI) m/z: 459 [M+H]*

Vi du thtt nghiém. Xac nhén hoat tinh tc ché enteropeptiza ctia céc hop chét theo sang

r
A

ché

Céc thir nghiém sau day dugc thuc hién dé do hoat tinh tc ché enteropeptiza cua
cac hop chat theo séang ché.
Thir nghiém trc ché enteropeptiza

Hoat tinh Grc ché cua chat e ché enteropeptiza dugc tbng hop bang cach st dung
enteropeptiza tai t6 hop cua ngudi d tinh ché va co chit Axetyl-Asp-Asp-Asp-Asp-Lys-
AFC (BioVision) dugc do. 7,2 ng/mL enteropeptiza dugc pha loang bang chét dém (Tris
20mM, NaCl 50mM, do pH =7,5) trong dia 96 giéng (Costar), 30 pM Axetyl-Asp-Asp-
Asp-Asp-Lys-AFC, mot s6 ndng do clia cac chat e ché enteropeptiza (ndng d6 DMSO

1%) duoc phan phdi sao cho thé tich cubi cung 1a 100 uL, va sau d6 phan (mg enzym
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dugc thuc hién ¢ 30°C trong 1 gio. Tai thoi diém nay, DMSO 1%, co chit va
enteropeptiza thay vi hop chit nay dwoc phan phdi 1én trén céc giéng ddi ching duong,
va DMSO 1% va co chét duge phan phdi 1én trén cac giéng dbi chirng am. Phan tng
enzym dugc bat dau bang cach st dung bude song kich thich 380 nm va budc séng phat
xa 500 nm & may quang phd huynh quang, va sau d6 do tdc @6 tang huynh quang (don
vi mili/phut) tir 20 dén 60 phut.

Céc gia tri do huynh quang bi gidm boi chit &rc ché da pha lodng theo ting ndng
do dugc chuyén doi thanh cac gia tri tuong ddi % so voi nhom ddi chimg duong (dd
phan tng 100%) va nhom d6i chirmg am (d6 phan tmg 0%), va dugc st dung dé tinh cac
gia tri ICso. ICs0 12 ndng do cua chét trc ché gay trc ché 50% hoat tinh clia enzym, va
duogc tinh bang cach st dung PRISM (GraphPad). Céc gia tri Ki dugc tinh tlr cac gié tri
ICso bang cach sit dung phuong trinh Cheng-Prusoff.

Béng 1. Hoat tinh trc ché enteropeptiza

Vidu | Enteropeptiza (Ki, nM) Vidu Enteropeptiza (Ki, nM)
1 0,68 31 17
2 4.9 32 18
3 17,0 33 8,2
4 0,92 34 8,9
5 510,0 35 9,7
6 220,0 36 9,7
7 0,6 37 1,8
8 28,0 38 2,6
9 28,0 39 2,5
10 11,0 40 9,7
11 21,0 41 1,8
12 9,7 42 1,0
13 4.8 43 1,7
14 5,1 44 1,6
15 5,7 45 1,5
16 19,0 46 40
17 5,4 47 0,52
18 8,9 48 37
19 4.8 49 0,57
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20 2,5 50 14
21 3,0 51 9,7
22 0,57 52 82
23 53 12
24 8.9 54 2,5
25 4,7 55 8,2
26 8,2
27 12,0
28 6,5
29 18,0
30 18,0

(ND: dugc do nhung khong phat hién gia tri nao, trbng: khong dugc do)

Bang 2. Hoat tinh @c ché enteropeptiza

Vidy Enteropeptiza (Ki, nM) Vidu | Enteropeptiza (Ki, nM)
56 0,59 76 0,57
57 13,0 77 0,57
58 7,4 78
59 14,0 79
60 10,0 80 23,0
61 10,0 81
62 4,3 82 1,9
63 13,0 83 9,7
64 6,4 84 2,2
65 5,7 85 0,55
66 4.8 86 10,0
67 19,0 87 4,0
68 06,0 88 0,16
69 21,0
70 3,5
71 1,1
72 1,3
73 0,89
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74

8,9

75

0,7

(ND: dugc do nhung khong phat hién gia tri nao, trbng: khong duoc do)

Nhu c6 thé thdy tir Bang 1 va Bang 2, di x4c nhan dugc ring céc hop chét theo

sang ché thé hién hoat tinh wc ché TMPRSS15.

Nhu vay, da xac nhén dugc réng hop chét theo sang ché thé hién hoat tinh ¢c ché
enteropeptiza vugt trdi. Do do, hop chét theo sang ché co hoat tinh trc ché enteropeptiza
lam gidm kha néng tiéu hod cua protein, lipit va hydrat cacbon trong khi c¢ it tac dung
phu nhu phan md, va ¢ tdc dung lam chét diéu tri hodc phong ngura cho nhiéu bénh

chuyén hod khac nhau nhu chimg béo phi, bénh dai thdo dudng hodc bénh ting lipit

huyét.
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YEU CAU BAO HO

1. Hop chét c6 Cong thirc hoa hoc 1a hodc 1b, chét ddng phan quang hoc cta hop chét

nay, hodc mudi dugc dung cua hop chat nay nhu sau:

Cong thirc hod hoc 1a

VA
Als?\ 2\|A1 0
)\ R6
4/\\A5 Q 5 /
R5 \ / \

R3
trong do:

mdi gbc Al, A2, A3, Ad va A5 doc lap 1a C;
Q12 O hodc N;

mbi géc R1 va R6 doc lap 1a H hodc alkyl khong dugc thé hodc dugc thé, hoic
R1 va R6 cung véi nguyén tir nito ma ching dugc gin vao tao thanh vong di vong c6 tir

5 dén 7 canh khong dugc thé hoac dugc thé:

mdi géc R3 va R4 doc 1ap 1a H, halo hodc alkyl khong duoc thé hodc dugc thé;

va
R5 la amidin hodc guanidin

Cong thtic hod hoc 1b
/A/'\ JJ\(
I %

trong do:
moi géc Al, A2, A3, A4, A5, A6, A7 va A8 doc lap 1a C;
Q Ia O hoac N;

mdi gbc R1 va R6 doc 1ap 1a H, alkyl khong dugce thé hodc dugc thé, hode R1 va
R6 cung vGi nguyén tr nito ma ching duoc gén vao tao thanh vong di vong c6 tr 5 dén

7 canh khong duoc thé hodc dugc thé;
R2 1a H hoac alkyl khong duogc thé hoac dugc thé;

mdi géc R3 va R4 doc lap 1a H, halo hodc alkyl khong dugc thé hodc dugc thé;
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va

R5 1a amidin hodc guanidin,

dudng ké cham bidu dién su c6 mat hodc khong c6 mat lién két, va khi lién két
nay c6 mat thi lién két déi tao thanh gitta N trong di vong c6 5 canh va nguyén ti cacbon
gifta S va N, va nguyén tr nito ngoai vong N ctia NR1R6 tr¢ thanh nhém amino dudi
dang phﬁn ttt thé cho di vong ¢ 5 canh va R2 khong c6 mét, hodc lién két d6i tao thanh
gifta nguyén tr cacbon gitra S va N trong di vong c6 5 canh va nguyén tir nito ngoai
vong, dé nguyén tir nito ngoai vong trd thanh nhém imino va R6 khong c6 mit;

trong d6 phan tir thé trong bat ky trong s& Cong thue 1a va 1b 12 mot dén ba goc
dwoc chon tir nhom bao gdm —(CR?2)nR?, —C(O)OR?, —(CH2)x—C(O)OR?, —
(CHa)n—C(O)NR®RP, —C(O)NR?R®, va —NR*C(O)R®, trong d6 mdi gbc R?va RP doc
14p 1a hydro, halo, —C(O)OR¢, C1-C4 alkyl hodc phenyl, n 1a s6 nguyén tir 1 dén 4, C1-
C4 alkyl hodc phenyl khong duoc thé hodc duogc thé béng mot hoac hai —C(O)OR®,
hodc C1-C4 alkoxy, va R°1a hydro, C1-C4 alkyl hodc benzyl.

2. Hop chét, chét d@)ng phan quang hoc cua hgp chét nay, hoac mubi duoc dung ctia hop

chét nay theo diém 1,
trong d6 trong Cong thirc hoé hoc 1a,

moi géc R1 vaR6 ddc l1ap 1a H hoac C1-C6 alkyl khong duoc thé hoic dugc thé,
hodc R1 va R6 cung véi nguyeén tir nito ma chung dugc gén vao tao thanh vong di vong

¢6 5 hodc 6 canh khong dugce thé hodc dugc thé, va

mdi gbc R3 va R4 doc 1ap 1a H, F, Cl, Br, I, hodc C1-C6 alkyl khong dugc thé

hogc dugc thé.

3. Hop chét, chit dong phan quang hoc ctia hop chét nay, hoic mudi duoc dung ctia hop

chét nay theo diém 1,
trong do trong Cong thitc hod hoc 1a,

R1 va R6 1a H hoidc C1-C3 alkyl, hoac R1 va R6 cung v6i nguyén tir nito ma

ching duoc géan vao tao thanh pyrolidinyl hodc piperidinyl; va
R3 va R4 1a H, F hodc C1-C3 alkyl khong dugc thé hodc dugc thé.

4. Hop chét, chét déng phan quang hoc cua hgp chét nay, hoac mubi dugc dung cta hop

chét nay theo diém 1,

trong do trong Cong thirc hod hoc 1b,
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mdi gbe R1 va R6 doc 14p 1a H hoac C1-C3 alkyl khong duge thé hode duge thé,

hodc R1 va R6 cung véi nguyén tr nito ma ching dugc gén vao tao thanh piperidinyl;
R2 13 H hodc C1-C3 alkyl khong duoc thé hodc dugc thé;

mdi géc R3 va R4 doc 14p 1a H, F, hodc C1-C3 alkyl khong duoc thé hodc duogc

the; va

ph??m tt thé 1a tr mot dén ba géc dugc chon tir nhdém bao gé)m C1-C4 alkyl, —
C(O)OR/, —C(O)NR'R" hodc —NR'C(O)R" (trong do mdi gbc R’ va R" doc lap la
hydro, halo, C1-C4 alkyl hodc phenyl).

5. Hop chét, chét ddng phan quang hoc ctia hop chat nay, hodc mudi dugc dung ctia hgp
chét nay theo diém 1,

trong d6 hop chit c6 Cong thirc hoa hoc 1b 12 hop chét dugc biéu dién béi Cong
thitc hoa hoc 1b-1 sau day:

Cong thtc hod hoc 1b-1

Rj,’Az\

/T( lAl 0

Lo

s )k( T =

RS \ —N
A \
A TN Rl
R3 \

AS
R2

trong do:

mdi gbc Al, A2, A3, A4, A5, A6, AT va A8 doc lap la C;

Q1a O hodc N;

mbi gbc R1 va R2 doc lap 1a H hogc alkyl khong duoc thé hodc dugc thé; va
mdi géc R3 va R4 doc 14p 1a H, halo hodc alkyl khong dugc thé hoac duogc thé.

6. Hop chat, chat d6ng phan quang hoc ctia hop chét nay, hoic mudi duge dung ctia hop
chat nay theo diém 1,

trong d6 hop chét c6 Cong thirc hod hoc 1b 13 hop chat dugc biéu dién boi Cong
thire hod hoc 1b-2 sau day:

Cong thtic hod hoc 1b-2

R4

Af\ 2\Al

14_.\

STy
A7/ / /
RS 8
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trong do:
mdi géc Al, A2, A3, A4, A5, A6, A7 va A8 doc lap 1a C hodc N;
Q12 O hodc N;

mdi gbc R1 va R6 doc 1ap 1a H hodc alkyl khong dugc thé hodc duge thé, hodc
R1 va R6 cung véi nguyén tir nito ma ching duoc gin vao tao thanh vong di vong cé tir

5 dén 7 canh khong dugce thé hodc duoc thé; va
mdi géc R3 va R4 doc 1ap 1a H, halo hodc alkyl khong dugc thé hodc duoc thé.

7. Hop chét, chat ddng phan quang hoc ctia hop chit nay, hoac mubi duoc dung ctia hop

chét nay theo diém 1, dugc chon tir nhém bao gdm céac hop chét tir 1 dén 88 sau day:

1] axit 3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoic;

2] axit 1-(5-((4-carbamimidoylphenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxylic;

3] 4-carbamimidoylphenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-

carboxylat;

4] 4-carbamimidoyl-2-flophenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-

carboxylat;

5] 4-guanidinophenyl 2-(4-(metoxycarbonyl)piperidin-1-yl)thiazol-5-

carboxylat;

6] axit 1-(5-((4-guanidinophenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxylic;

7] axit 1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-

carboxylic;

8] 4-carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)(metyl)amino)thiazol-5-

carboxylat;

9] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)propanoic;

10] 4-carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)amino)thiazol-5-

carboxylat;

11] 4-carbamimidoylphenyl 2-((4-metoxy-4-oxobutyl)(metyl)amino)thiazol-5-
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carboxylat;

12] 4-carbamimidoylphenyl 2-(etyl(3-metoxy-3-oxopropyl)amino)thiazol-5-

carboxylat;

13] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)amino)propanoic;

14] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoic;

15] axit 4-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)butanoic;

16] 4-carbamimidoylphenyl 2-(3-(metoxycarbonyl)pyrolidin-1-yl)thiazol-5-

carboxylat;

17] axit 1-(5-((4-carbamimidoylphenoxy)carbonyl)thiazol-2-yl)pyrolidin-3-

carboxylic;

18] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-

oxopropyl)(metyl)amino)thiazol-5-carboxylat;

19] axit 3-((5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-
yl)(metyl)amino)-2,2-dimetylpropanoic;

20] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-oxopropyl)amino)

thiazol-5-carboxylat;

21] 4-carbamimidoyl-2-flophenyl 2-((4-metoxy-4-
oxobutyl)(metyl)amino)thiazol-5-carboxylat;

22] axit 4-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-

yl)(metyl)amino)butanoic;

23] metyl 1-(5-((4-guanidinophenyl)carbamoyl)thiazol-2-yl)piperidin-4-

carboxylat;

24] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-

oxopropyl)amino)thiazol-5-carboxylat;

25] axit (1-(5-((4-carbamimidoyl) phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)-L-aspartic;

26] (1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-
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carbonyl)-L-aspartat;

27] 4-carbamimidoylphenyl 2-(4-(phenylcarbamoyl)piperidin-1-yl)thiazol-5-

carboxylat;

28] 4-carbamimidoylphenyl 2-(4-benzamidopiperidin-1-yl)thiazol-5-carboxylat;

29] 4-carbamimidoylphenyl 2-(4-((2-metoxy-2-oxoetyl)carbamoyl)piperidin-1-
yl)thiazol-5-carboxylat;

30] 4-carbamimidoylphenyl 2-(4-((3-metoxy-3-oxopropyl)carbamoyl)piperidin-
1-yD)thiazol-5-carboxylat;

31] 4-carbamimidoylphenyl 2-(4-((4-metoxy-4-oxobutyl)(metyl)carbamoyl)
piperidin-1-yl)thiazol-5-carboxylat;

32] 4-carbamimidoylphenyl 2-(4-((3-metoxy-2,2-dimetyl-3-
oxopropyl)carbamoyl)piperidin-1-yl)thiazol-5-carboxylat;

33] (1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)glyxin; |

34] axit 3-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carboxamido)propanoic;

35] axit 4-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)-N-
metylpiperidin-4-carboxamido)butanoic;

36] axit 3-(1-(5-((4-carbamimidoyl)phenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carboxamido)-2,2-dimetyl propanoic;

37] 4-carbamimidoyl-2-flophenyl 2-(4-((2-metoxy-2-
oxoetyl)carbamoyl)piperidin-1-yl)thiazol-5-carboxylat;

38] 4-carbamimidoyl-2-flophenyl 2-(4-((3-metoxy-3-
oxopropyl)carbamoyl)piperidin-1-yl)thiazol-5-carboxylat;

39] 4-carbamimidoyl-2-flophenyl 2-(4-((3-metoxy-2,2-dimetyl-3-oxopropyl)
carbamoyl)piperidin-1-yl)thiazol-5-carboxylat;

40] 4-carbamimidoylphenyl 2-(4-((4-metoxyphenyl)carbamoyl)piperidin-1-
yl)thiazol-5-carboxylat;

41] 4-carbamimidoyl-2-flophenyl 2-(4-((4-metoxy-4-
oxobutyl)(metyl)carbamoyl) piperidin-1-yl)thiazol-5-carboxylat;
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42] (1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)piperidin-4-
carbonyl)glyxin;

43] axit 3-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)piperidin-4-carboxamido)propanoic;

44] axit 4-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-yl)-N-
metylpiperidin-4-carboxamido)butanoic; |

45] axit 3-(1-(5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)piperidin-4-carboxamido)-2, 2-dimetylpropanoic;

46] di-tert-butyl(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-L-aspartat;

47] axit (3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-L-aspartic;

48] di-tert-butyl (3-((5-((4-carbamimidoyl)-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-D-glutamat;

49] axit (3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanoyl)-D-glutamic;

50] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-((4-
(metoxycarbonyl)phenyl)amino)-3-oxopropyl)amino)thiazol-5-carboxylat;

51] 4-carbamimidoyl-2-flopheny! 2-(etyl(3-((3-(metoxycarbonyl)phenyl)amino)
-3-oxopropyl)amino)thiazol-5-carboxylat;

52] 4-carbamimidoyl-2-flophenyl 2-((3-((4-(tert-
butoxycarbonyl)phenyl)amino)-3-oxopropyl)(etyl)amino)thiazol-5-carboxylat;

53] 4-carbamimidoyl-2-flophenyl 2-((tert-butoxycarbonyl)phenyl)amino)-3-
oxopropyl)(etyl)amino)thiazol-5-carboxylat;

547 axit 3-(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanamido)benzoic;

55] axit 4-(3-((5-((4-carbamimidoyl-2-flophenoxy)carbonyl)thiazol-2-
yl)(etyl)amino)propanamido)benzoic;

56] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)amino)-2,2-dimetylpropanoic;
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57] 4-carbamimidoylphenyl 2-(4-(metoxycarbonyl)piperidin-1-
yl)benzo[d]thiazol-6-carboxylat;

58] axit 1-(6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)piperidin-4-carboxylic;

591 4-carbamimidoylphenyl 2-((3-metoxy-3-oxopropyl)amino)benzo[d]thiazol-
6-carboxylat;

60] 4-carbamimidoylphenyl 2-((3-metoxy-3-
oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;

61] 4-carbamimidoylphenyl 2-(etyl(3-metoxy-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

62] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo|d]thiazol-2-

yl)(metyl)amino)propanoic;

63] 4-carbamimidoylphenyl 2-((4-metoxy-4-
oxobutyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;

64] axit 4-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-

yl)(metyl)amino)butanoic;

65] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)amino)propanoic;

66] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo|d]thiazol-2-
yl)(etyl)amino)propanoic;

67] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

68] 4-carbamimidoylphenyl 2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;

69] 4-carbamimidoylphenyl 2-(etyl(3-metoxy-2,2-dimetyl-3-

oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

70] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-2,2-dimetyl-3-

oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

71] 4-carbamimidoyl-2-flophenyl 2-((4-metoxy-4-
oxobutyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;
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72] 4-carbamimidoyl-2-flophenyl 2-((3-metoxy-3-
oxopropyl)(metyl)amino)benzo[d]thiazol-6-carboxylat;

73] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)amino)-2,2-dimetylpropanoic;

74] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(ethyl)amino)-2,2-dimetylpropanoic;

75] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)-2,2-dimetyl propanoic;

76] axit 4-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)butanoic;

77] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)propanoic;

78] 4-carbamimidoyl-2-flophenyl 2-(4-(metoxycarbonyl piperidin-1-
yl)benzo[d]thiazol-6-carboxylat;

79] axit 1-(6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)piperidin-4-carboxylic;

80] 4-carbamimidoylphenyl 2-(4-(phenylcarbamoyl)piperidin-1-
yl)benzo[d]thiazol-6-carboxylat;

81] 4-carbamimidoyl-2-flophenyl 2-(4-(phenylcarbamoyl)piperidin-1-yl)benzo
[d]thiazol-6-carboxylat;

82] 4-carbamimidoyl-2-flophenyl 2-(4-benzoamidopiperidin-1-
yl)benzo[d]thiazol-6-carboxylat;

83] 4-carbamimidoylphenyl 2-(4-benzoamidopiperidin-1-yl)benzo[d]thiazol-6-
carboxylat;

84] 4-carbamimidoyl-2-flophenyl 2-(etyl(3-metoxy-3-
oxopropyl)amino)benzo[d]thiazol-6-carboxylat;

85] axit 3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)benzo[d]thiazol-2-
yl)(etyl)amino)propanoic;

86] axit 3-((6-((4-carbamimidoylphenoxy)carbonyl)benzo[d]thiazol-2-
yl)(metyl)amino)-2,2-dimetylpropanoic;
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87] 4-carbamimidoyl-2-flophenyl (Z)-3-etyl-2-((3-metoxy-2,2-dimetyl-3-
oxopropyl)imino)-2,3-dihydrobenzo[d]thiazol-6-carboxylat; va

88] axit (Z)-3-((6-((4-carbamimidoyl-2-flophenoxy)carbonyl)-3-
etylbenzo[d]thiazol-2(3H)-ylidin)amino)-2,2-dimetylpropanoic.

8. Dugc phdm dé trc ché enteropeptidaza chtra hop chit theo diém 1, chit déng phan
quang hoc cua hop chét nay, hodc mudi duoc dung cia hop chét nay va chit pha loang
hoac ta dugc.

9. Duoc phim dé ngin ngira hoic diéu tri cac bénh chuyén ho4, chira hop chét theo diém
1, chat ddng phan quang hoc ctia hop chit nay, hoic mubi duoc dung ctia hop chit nay
va chét pha lodng hoic ta dugc.

10. Hop chét, chit dong phan quang hoc cua hop chét nay, hodc mudi dugc dung cia
hop chét nay theo diém 1,

trong do6 trong Cong thitc hod hoc 1a va 1b,

mdi gbc R1 va R6 doc 1ap 1a H hoac C1-C6 alkyl khong dugce thé hoge duge thé,
hodc cung voi nguyén tu nito ma chiung dugc gén vao tao thanh vong di vong c¢6 6 canh
khong dugc thé hodc duge thé;

mdi géc R3 va R4 doc 1ap 1a H, F, Cl, Br, I, hodc C1-C6 alkyl khong dugc thé
hoac duogc thé; va

R5 1a amidin, hodc guanidin; va

trong do6 trong Cong thirc hoa hoc 1b, R2 1a H hodc C1-C6 alkyl khong duge thé

hodc duogc thé.
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