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(57) Sang ché dé cap dén hop chit va duoc pham chira hop chét nay. Hop chit theo sang
ché co tac dqng hoat hoa qua trinh tu ghu’c, vé‘ do do6 co6 thé dugc st dung hiru ich dé ngan
ngura hodc di€u tri bénh ¢ lién quan dén su di€u hoa qua trinh ty thuc.
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Linh vyc k§ thuit dwoe dé cip

Sang ché dé cap dén hop chét va duoc phim chia hop chat nay. Hop chét theo
sang ché c6 tac dung hoat héa qua trinh tu thuc va do d6, c6 thé dugc st dung hitu ich

dé ngan ngira hodc diéu tri nhidu bénh khac nhau, cu thé 12 bénh gan.
Tinh trang ky thuit ciia sang ché

Qua trinh tu thyc 1 mdt dang ctia qué trinh chuyén héa, day 1a qué trinh nho d6
t€ bao sinh vét c6 nhan dién hinh tiéu héa cc co quan t& bao ctia chinh né va cac
protein ton tai 1au. Qua trinh ndy ¢6 lién quan mat thiét v6i sy sinh truémg, biét héa va
ndi can bang té bao, va la quy trinh phan giai protein can thiét & duy tri tinh noi can
bang t& bao va do bn dinh di truyén bang cach lam thoai héa céc vi co quan da 130 héa
hodc bi loan chitc ning va cic protein d3 bi tdn hai khong c6 cAu triic ba chiéu tu nhién
cua chting. Ngoai ra, qué trinh nay 1a cach duy nhit dé tiéu héa cac co quan té bao "tdn
tai 1au" hodc "da bi pha v&" nhu néu trén, va né xuit hién & tit ca cac té bio sinh vat
c6 nhan dién hinh, tr ndm men dén dong vat c6 vu. ((1) Science, 290, 1717-1721,
2000, (2) Developmental cell, 6, 463-477,2004).

Trong hau hét cac mé in-vivo, qua trinh tu thyc xay ra & mirc do thich hop ddi
v6i sy quay vong chuyén hoa lién tuc ctia cac thanh phan noi bao, va trong mot sé didu
kién nhét dinh, qua trinh tu thuc duoc hoat hda, tao ra ning lugng cin thiét cho su
song sot t& bao va tai quay vong cic chat dinh dudng. Do do, viée didu hoa qué trinh
tu thuc 13 quy trinh rat quan trong in vivo. Ngoai ra, vi qud trinh tu thuc c6 thé duoc
hoat héa boi mot s6 thude nhat dinh, didu ndy goi y ring qué trinh tu thuc 6 thd I
dich tri liéu tiém niing cho nhiéu bénh khac nhau (Nat Rev Drug Discov, 11(9), 709-
730, 2012).

Khi su loan diéu hoa qua trinh tu thyc xay ra, né dan dén su tich ltiy céc protein
cin dugc loai bo, didu nay gdy ra nhiéu bénh khéc nhau. Thong thuong, cac bénh nay
duogc biét dén 1a bénh gan ((1) J Hepatol, 59, 389-391, 2013), (2) J Hepatol, 53, 1123-
1134, 2010, (3) Autophagy, 9, 1131-1158, 2013), c4c bénh chuyén héa nhu bénh béo
phi, bénh tiéu dudng, chimg xo cting dong mach ((1) J Pathol, 226, 255-273, 2012, (2)
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N Engl J Med, 368, 651-662, 2013, (3) Cell Res, 24, 69-79, 2014), bénh thoai hoa
diém vang c6 lién quan dén tudi tac (PLOS One, 4, e4160, 2009), bénh nio thoai héa
(Cell, 7, 1146-1158, 2010.), xo hoa phéi, bénh tim, bénh viém rudt, v.v.. Ngoai ra, da
¢6 béo cdo rang su thiéu hut cdc gen lién quan dén qua trinh tu thuc (Atg) cta cac md
hé théng hodc mé dic hiéu cla cic sinh vat khdc nhau ké ca chudt nhét s& gay ra cic
rdi loan nghiém trong (Exp Anim, 60, 329-345, 2011). Diéu nay cling ching to tam

quan trong ctia chirc ning diéu qua trinh tu thuc.

Nhu vay, vi qué trinh tu thuc c6 lién quan dén nhiéu bénh khac nhau, viéc phét
trién céc chit c6 kha nang diéu hoa hoat tinh tu thuc 1a van dé quan trong vé mat 1am

sang.

Trong s6 nhiéu bénh khac nhau c6 lién quan dén qua trinh tu thuc, gan, ciing 1a
mo hinh dai dién dé nghién ctru qua trinh ty thue, dugce dic trung boi: 1) kha nang tai
sinh rt tuyét voi, 2) co quan chuyén héa quan trong, va 3) co quan tiép xuc véi lay
nhiém béi virut huéng gan. Do d6, chic nang cdt 18i clia co quan nay nhu tai sinh,
chuyén héa, va mién dich c6 lién quan méat thiét voi qua trinh ty thuc (Autophagy, 9(8),
1131-1158, 2013). Chung thiéu méau cuc bo-ti tudi méu & gan xay ra lam sang trong
qué trinh cdy ghép gan, chan thuong, sdc, va thu thuat cit bo gan chon loc. Trong qua
trinh tai oxy héa-thiéu mau cuc b, mic ROS (loai oxy phan tng) va mic Ca?* ting
bén trong ty thé, diéu nay giy ra su chuyén tiép thim qua ty thé, va su phosphoryl hoa
oxy hoa khong duoc lién két, cudi ciing gay chét té bao theo chuong trinh cling véi su
can kiét nang luong va ATP. Vi protein tu thuc bi tc ché trong qua trinh thiéu oxy
mo/tai oxy hoa, ty thé da bi tén hai khong duoc loai bé. Do dé, phuong phap hoat hoa
tinh dung nap véi ching thiu mau cuc bo-tai tudi mau bang cach hoat héa qua trinh
tu thue dd duge nd luc thir nghiém trong cdc mo hinh tién 1am sang. Trong khi do,
trong md hinh ton thuong gan cip, qua trinh tu thuc dugc hoat héa dé lam ting su

sdng s6t té bao trong cac trang thai 4p luc.

Xo hoa gan 1a dap tmg lam lanh thong thuong d6i véi tén thwong gan man tinh
do tAt ca cdc nguyén nhan. Dé lam lanh cdc mé bi tén thuong, md gan ling dong
collagen méi & vét thuong, nhung theo thdi gian, quy trinh nay din dén xo gan. Xo
hoa gan thuong c¢6 lién quan dén bénh gan man tinh gay ra béi su 1y nhiém, thube, rdi

loan chuyén hoa, hodc su mat can bang tw mién dich. Xo héa gan do su chét va hoai tir
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té bao nhu md trong khoang thoi gian dai gdy ra c¢6 lién quan dén dap tmg viém, ma 16i
cubn cac t& bao mién dich, hoat hda va tich lity té bao kich thich tao xo, va gay ra su
tich liiy chét nén ngoai bao. Sy tién trién ctia qua trinh xo héa do ton thuong gan lién

tuc ¢o lién quan dén sy mé rong vach hoa xo va cudi cung gay xo gan.

Xo hoa gan c6 thé phat trién thanh xo gan trong tir 1 dén 10 nam tiép theo va
lam tang ty 18 t&r vong c6 lién quan dén gan tir 12% dén 25% trong 7 dén 10 nim
(Farrell, G. C. & Larter, C. Z. Nonalcoholic fatty liver disease: from steatosis to
cirrhosis. Hepatology, 43, S99-S112, 2006). Tuy nhién, didu khong may 13, van thiéu
cac tri li€u 1am sang c6 hiéu qua. Do do, céc tri liéu chéng x0 hoa hiéu qud 1a cac dich
t6t dé didu tri bénh gan. Hién nay, phuong phap chdng xo héa nham dich cac giai doan
khac nhau din dén xo hoa gan di duoc thira nhan. Ttec 13, c6 phuong phap tGc ché su
chét té bao gan theo chuong trinh, hodc tc ché su viém gan, hoic kich thich su chét té
bao theo chuong trinh ctia té bao kich thich tao xo, hodc dua té€ bao kich thich tao xo
kiéu hinh tré lai trang thai nghi. Tuy nhién, cac thudc dic hidu duoc st dung dé didu

tri xo héa gan cho dén nay van bi han ché.

Bénh gan nhiém m& khong do rugu (NAFLD) va viém gan nhiém m& khong do
ruou (NASH) duogc biét 12 nguyén nhén chinh ctia bénh gan man tinh phd bién nhat
trén toan thé gidi cing voi su ting quan thé béo phi, va con duoc biét 1a bénh co lién
quan dén sy diéu hoa qua trinh tu thuc. NAFLD cé thé duoc chia thanh bénh thoai hoa
md don gian va NASH. Bénh thodi hoa m& don gian dugc xem 1a bénh lanh tinh véi
tién luong thuan loi vé mit 14m sang 1a sy ling dong chét béo qua mirc, nhung NASH
duoc di kém boi sy t6n thuong va viém té bao gan cung voi su ling dong chit béo, va
c6 thé gay xo hoa gan, xo gan, va caxinom té bao gan. Do d6, khi NASH xay ra, ty 18
sdng s6t 5 nam bi giam xubng 67% va ty 1é séng sét 10 nim bi giam xudng 59%

(Hepatology, 37, 1202-1219, 2003).

Su tién trién ddi voi bénh viém gan nhiém m& khong do rugu (NASH) & gan
binh thudong thuong dugc mé ta 1a tién trién theo “mé hinh 2-Hit”. Giai doan twong
g v6i Hit thir nhat 1a su tich Ity chit béo trong gan, va Hit thtt hai bao gdm ap luc
oxy hoa, dap ung viém, &p luc ER, va cac qua trinh tuong tu (Gastroenterology, 114,
842-845).

Céc nghién ctu gan diy dd bao cao rang lipit cling c6 thé duoc loai boé thong
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qua qua trinh tu thyc, va nhidu nghién ctu da tiét 16 ring qué trinh tu thue déng vai tro
quan trong trong chuyén héa lipit (Nature, 458, 1131-1135, 2009). Tuy nhién, mic du
ty 16 thinh hanh ctia NAFLD c6 ting gin ddy, nhung van khong c¢é thude nao duogc phé
chuén 1a chét tri liéu cia NASH va do d6, cac thudc ¢6 sén bi han ché.

Do d6, céc tac gia sang ché di biét tir cac nghién ciu trude d6 nhu da duge dé
cap trén ddy ring qua trinh ty thue déng vai trd cdt yéu ddi véi nhidu bénh khac nhau,
va dua trén phét hién nay, cic tac gia sang ché da tién hanh cac nghién ctru chuyén siu
dé phat trién hop chit ma c6 thé kich thich hoat tinh cta qué trinh ty thuc. Két qua 1a,
céc tac gia sang ché da phat hién ra rang hop chit méi nhu duge mo ta dudi day co tac
dung hoat héa qué trinh tu thuc tuyét voi, va do do co thé duoc str dung lam chét tri
liéu cho nhiéu bénh khéc nhau, cu thé, cac hop chét nay cé hoat tinh trc ché su tién
trién ctia bénh gan, nhd d6 hoan thanh sang ché.

Bén chit k§ thuit ciia sdng ché
Vén dé k§ thuat

Muc dich cta sang ché 1a d& xudt hop chat méi va dugc pham chtra hop chat
nay. Muc dich khac ctia sang ché 1 dé xuat phuong phép diéu ché hop chat da duoc dé

cap trén day.
Giai phép k¥ thuat

Dé dat dugc cac muc dich néu trén, sang ché dé XUt hop chét duoc biéu dién
béng Cong thuc hoa hoc 1 dudi day, hoac mubi dugc dung cia né:

[Cong thirc hda hoc 1]

O

Ar\@/l<\(/|a3

trong Cong thic hoa hoc 1,
X 1a O, hodc S,
Y 1a O, hodc NH,

Ar 1a phenyl, pyridin-3-yl, indolyl, 2-oxoindolyl, quinolinyl, isoquinolinyl, hodc
pyrolo[2,3-b]pyridinyl,
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Ar nay dugc thé béng Ri vaRo,

Ri 1a hydro, Ci4 alkyl, Ci4 alkoxy, hydroxy, halogen, amino, xyano,
carboxy, -COO-(C1.4 alkyl), -CONH-(C14 alkyl), hodc -CONH-(phenyl),

R» 1a hydro, Ci.4 alkyl, Ci.4 alkoxy, hydroxy, hodc halogen,

R3 1a Ci4 alkyl, Ce.10 aryl, hodc Ce.10 heteroaryl chira bat ky mot hodc nhiéu

nguyén tir khac loai dugc chon tir nhém bao gém N,Ovas,

voi diéu kién 1a khi X 12 S va Ar 1a phenyl, thi ca Ry va Ry déu khong phai 1a
C1-4 alkoxy.

Tét hon 13, Y 1a NH.

Tét hon 13, Ar 1a phenyl, pyridin-3-yl, indolyl, quinolinyl, hodc isoquinolinyl,
trong d6 Ar nay duogc thé bang Ry va R,

T6t hon 13, Ry 13 hydro, metyl, etyl, isopropyl, metoxy, etoxy, hydroxy, flo,
amino, xyano, carboxy, -COO-(metyl), -CONH-(etyl), -CONH-(isopropyl), hodc -
CONH-(phenyl).

Tét hon 14, Ra 13 hydro, metyl, metoxy, hydroxy, hoic flo.
Tét hon 14, R3 14 etyl, isopropyl, phenyl, hodc pyridinyl.
Tt hon 14,

Ar la phenyl,

R; 13 Cy4 alkyl, Ci4 alkoxy, hydroxy, halogen, amino, xyano, carboxy, -COO-
(Ci-4 alkyl), -CONH-(C4 alkyl), hodac -CONH-(phenyl), va

R> 1a hydro, Ci4 alkyl, Cy4 alkoxy, hydroxy, hodc halogen.
Tt hon 1a,

Ar 1a pyridin-3-yl,

R1 1& hydro, Ci.4 alkoxy, amino, hodc xyano, va

R2 14 hydro, hodc Ci.4 alkoxy.

Tét hon 13,
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Ar 12 indolin, quinolinyl, hodc isoquinolinyl, va

R1 va Rz 1a hydro.

Téthon 1, X 12 S, va Y 1a NH.

Tét hon 1a,

Ar 1a phenyl, pyridin-3-yl, indolyl, quinolinyl, hodc isoquinoliny],

R 14 hydro, Ci4 alkyl, Ci4 alkoxy, hydroxy, halogen, amino, hodc -COO-(C;.4
alkyl), va

Rz 1a hydro, Ci.4 alkyl, C1.4 alkoxy, hodc halogen.

Tét hon 1a,

Ar la phenyl, hodc pyridin-3-yl,

R1 18 hydro, hodc hydroxy,

R 1a hydro, hodc Ci.4 alkoxy, va

R3 la Ci4 alkyl.

Tét hon la,

X1ao,

Y la O, hoac NH,

Ar 1a phenyl, pyridin-3-yl, quinolinyl, hoac isoquinolinyl,
Ri 1a hydro, Ci4 alkyl, hydroxy, xyano, hodc -COO-(Ci-4 alkyl),
R2 1a hydro, hoac Ci4 alkyl, va

Rs 1a Ci4 alkyl, hodc Ce.10 heteroaryl chita bat ky mot hoic nhiéu nguyén ti
khéac loai dugc chon tir nhom bao gém N, OvaS.
Hiéu qua c6 lgi

Hop chét theo séng ché hoic mudi duoc dung cia né thé hién cac tac dung hoat
héa qua trinh tu thuc, va do do6 co thé dugc st dung hitu ich dé ngéan nglra hodc diéu tri
bénh c6 lién quan dén sy diéu hoa qué trinh tu thuc, bao gém cac bénh chuyén hoa

nhu bénh gan, bénh béo phi, bénh tidu duong, va bénh vita xo dong mach, bénh ndo
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thoai héa nhu bénh thoai hoa diém vang c6 lién quan dén tudi tac, bénh sa sut tri tug,

va bénh Parkinson, xo hda phodi va bénh viém rudt, v.v..

Mo ta van tat cac hinh vé

FIG. 1 la dd thi thé hién diém sb hoat tinh bénh gan nhiém m& khong phai do

ruou (NAFLD) dugc tinh toan tr diém s két hop ctia bénh thodi héa m&, viém va

phinh cang ¢ gan cia cac dong vat thir nghiém.

FIG. 2 1a d6 thi thé hién dién tich xo héa bang cach nhudm mau mirc d6 xo hoa

do6i vai gan cta cac dong vat thir nghiém.

MBO té chi tiét sang ché

Céc vi du dai dién cua hop chit dugc biéu dién bang Cong thirc héa hoc 1 1a

nhu sau:
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

5-(4-hydroxy-3-metoxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(3-hydroxy-4-metoxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(3,4-dihydroxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(3-hydroxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(4-hydroxyphenyl)-N-isopropylthiophen-2-carboxamit,
N-isopropyl-5-(2-metoxypyridin-3-yl)thiophen-2-carboxamit,
N-isopropyl-5-(pyridin-3-yl)thiophen-2-carboxamit,
N-isopropyl-5-(6-metoxypyridin-3-yl)thiophen-2-carboxamit,
5-(6-etoxypyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
N-isopropyl-5-(5-metoxypyridin-3-yl)thiophen-2-carboxamit,
5-(1H-indol-5-yl)-N-isopropylthiophen-2-carboxamit,
5-(2,6-dimetoxypyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
5-(6-aminopyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
5-(6-amino-5-metoxypyridin-3-yl)-N-isopropylthiophen-2-carboxamit,

N-isopropyl-5-(isoquinolin-4-yl)thiophen-2-carboxamit,
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16) 5-(6-xyanopyridin-3-yl)-N-isopropylthiophen-2-carboxamit,

17) N-isopropyl-5-(quinolin-3-yl)thiophen-2-carboxamit,

18) 5-(3-aminophenyl)-N-isopropylthiophen-2-carboxamit,

19) metyl 4-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoat,

20) axit 4-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoic,

21) 5-(2-aminophenyl)-N-isopropylthiophen-2-carboxamit,

22) metyl 3-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoat,

23) axit 3-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoic,

24) N-isopropyl-5-p-tolylthiophen-2-carboxamit,

25) 5-(4-etylphenyl)-N-isopropylthiophen-2-carboxamit,

26) N-isopropyl-5-(4-isopropylphenyl)thiophen-2-carboxamit,

27) 5-(3,4-diflophenyl)-N-isopropylthiophen-2-carboxamit,

28) 5-(3,5-dimetylphenyl)-N-isopropylthiophen-2-carboxamit,

29) 5-(4-flophenyl)-N-isopropylthiophen-2-carboxamit,

30) N-isopropyl-5-m-tolylthiophen-2-carboxamit,

31) 5-(2,4-dimetylphenyl)-N-isopropylthiophen-2-carboxamit,

32) 5-(4-xyanophenyl)-N-isopropylthiophen-2-carboxamit,

33) N-isopropyl-5-(4-(isopropylcarbamoyl)phenyl)thiophen-2-carboxamit,
34) 5-(3,5-diflophenyl)-N-isopropylthiophen-2-carboxamit,

35) 5-(4-etoxyphenyl)-N-isopropylthiophen-2-carboxamit,

36) 5-(4-(etylcarbamoyl)phenyl)-N-isopropylthiophen-2-carboxamit,
37) N-isopropyl-5-(4-(phenylcarbamoyl)phenyl)thiophen-2-carboxamit,
38) 5-(2,4-dimetylphenyl)-N-isopropylfuran-2-carboxamit,

39) 5-(3,4-diflophenyl)-N-isopropylfuran-2-carboxamit,

40) 5-(4-etylphenyl)-N-isopropylfuran-2-carboxamit,



41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)

65)
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N-isopropyl-5-m-tolylfuran-2-carboxamit,
5-(4-etoxyphenyl)-N-isopropylfuran-2-carboxamit,
N-isopropyl-5-p-tolylfuran-2-carboxamit,
N-isopropyl-5-phenylfuran-2-carboxamit,
N-isopropyl-5-(4-isopropylphenyl)furan-2-carboxamit,
5-(4-xyanophenyl)-N-isopropylfuran-2-carboxamit,
5-(3,5-dimetylphenyl)-N-phenylfuran-2-carboxamit,
5-(3,5-dimetylphenyl)-N-phenylthiophen-2-carboxamit,
N-phenyl-5-(pyridin-3-yl)thiophen-2-carboxamit,
N-etyl-5-(pyridin-3-yl)thiophen-2-carboxamit,
5-(3,4-diflophenyl)-N-phenylfuran-2-carboxamit,
N-phenyl-5-p-tolylfuran-2-carboxamit,
N-phenyl-5-(pyridin-3-yl)furan-2-carboxamit,
5-(4-hydroxy-3-metoxyphenyl)-N-isopropylfuran-2-carboxamit,
N,5-di(pyridin-3-yl)thiophen-2-carboxamit,
5-(4-hydroxy-3-metoxyphenyl)-N-phenylfuran-2-carboxamit,
5-(3,4-dimetoxyphenyl)-N-(pyridin-3-yl)furan-2-carboxamit,
N,5-di(pyridin-3-yl)furan-2-carboxamit,
5-(4-hydroxy-3-metoxyphenyl)-N-(pyridin-3-yl)furan-2-carboxamit,
5-(4-hydroxy-3-metoxyphenyl)-N-(pyridin-3-yl)thiophen-2-carboxamit,
5-(2-aminophenyl)-N-isopropylfuran-2-carboxamit,
N-isopropyl-5-(quinolin-3-yl)furan-2-carboxamit,
N-isopropyl-5-(2-oxoindolin-5-yl)furan-2-carboxamit,
5-(1H-indol-5-yl)-N-isopropylfuran-2-carboxamit,

N-isopropyl-5-(isoquinolin-4-yl)furan-2-carboxamit,

-10-



66)
67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
80)
81)
82)
83)
84)
85)
86)
87)
88)
89)

90)
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N-isopropyl-5-(pyridin-3-yl)furan-2-carboxamit,
isopropyl 5-(pyridin-3-yl)furan-2-carboxylat,

etyl 5-(pyridin-3-yl)furan-2-carboxylat,

phenyl 5-(pyridin-3-yl)furan-2-carboxylat,

pyridin-3-yl 5-(pyridin-3-yl)furan-2-carboxylat,

etyl 5-(pyridin-3-yl)thiophen-2-carboxylat,

isopropyl 5-(pyridin-3-yl)thiophen-2-carboxylat,

phenyl 5-(pyridin-3-yl)thiophen-2-carboxylat,
pyridin-3-yl 5-(pyridin-3-yl)thiophen-2-carboxylat,
5-(3-hydroxyphenyl)-N-isopropylfuran-2-carboxamit,
5-(3,4-dimetoxyphenyl)-N-isopropylfuran-2-carboxamit,
etyl 5-(3,4-dimetoxyphenyl)furan-2-carboxylat,
5-(3,5-diflophenyl)-N-isopropylfuran-2-carboxamit,

etyl 5-(2-aminophenyl)furan-2-carboxylat,

etyl 5-(isoquinolin-4-yl)furan-2-carboxylat,

etyl 5-(4-(metoxycarbonyl)phenyl)furan-2-carboxylat,
etyl 5-(3,5-diflophenyl)furan-2-carboxylat,
5-(3,5-dimetylphenyl)-N-(pyridin-3-yl)furan-2-carboxamit,
5-(2,4-dimetylphenyl)-N-(pyridin-3-yl)furan-2-carboxamit,
5-(3,5-dimetylphenyl)-N-isopropylfuran-2-carboxamit,
etyl 5-(3,5-dimetylphenyl)furan-2-carboxylat,

etyl 5-(3-hydroxyphenyl)furan-2-carboxylat,

etyl 5-(quinolin-3-yl)furan-2-carboxylat,

etyl 5-(4-xyanophenyl)furan-2-carboxylat,

etyl 5-(1H-indol-5-yl)furan-2-carboxylat,
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91) 5-(3-hydroxyphenyl)-N-(pyridin-3-yl)furan-2-carboxamit,

92) 5-(3-(etylcarbamoyl)phenyl)-N-isopropylfuran-2-carboxamit,

93) 5-(4-(etylcarbamoyl)phenyl)-N-isopropylfuran-2-carboxamit, va
94) N-isopropyl-5-(4-(isopropylcarbamoyl)phenyl)furan-2-carboxamit.

Ngoai ra, néu cin, hop chét dugc biéu dién bang Cong thiic héa hoc 1 ¢6 the
duoc didu ché & dang mudi duge dung bing cach sir dung céc phuong phép thong
thuong trong linh vuc k¥ thuat cua sang ché. Theo mot vi du, mudi kim loai duoc dung
¢6 thé thu dugc nho sir dung bazo bang phuong phap thong thuong, va vi du vé mudi
kim loai bao g@)m mudi natri, mudi kali, hodc mubi canxi. Theo mot vi du khac, mudi
cong axit dugc tao thanh bdi axit tr do duge dung 1a hitu dung. Dé lam axit tu do, axit
vo co va axit hitu co c¢6 thé duge st dung. Pé lam axit v6 co, axit clohydric, axit
bromic, axit sulfuric, axit phosphoric va céc axit twong tu c6 thé duoc st dung. Dé lam
axit hitu co, axit xitric, axit axetic, axit lactic, axit maleic, axit gluconic, axit
metansulfonic, axit sucxinic, axit 4-toluensulfonic, axit glutamic, axit aspartic, hoac

céc axit trong tu ¢6 thé duoe st dung.

Hop chét duoc biéu dién bing Céng thirc héa hoc 1 theo sang ché bao gdm
khong chi cac mubi duge dung ctia né, ma ca céc chét ddng phan ddi anh, solvat va
hydrat ma c6 thé dugc didu ché tir d6. Céc chit ddng phan déi anh, solvat va hydrat
ctia hop chat duoc bidu didn bing Cong thirc héa hoc 1 c6 thé duge diéu ché tir hop
chat duoc biéu dién bang Cong thirc hoa hoc 1 bang cach st dung phuong phéap thong

thuong trong linh vuc k¥ thuat cua sang ché.

Ngoai ra, hop chét dugc biéu dién bing Cong thicc hoa hoc 1 theo sang ché co
thé duoc didu ché & dang két tinh hodc & dang khong két tinh, va khi hop chit c6 Cong
thitc hoa hoc 1 duge didu ché & dang két tinh, né c6 thé thy y duoc hydrat hoa hoic
solvat hoa. Theo sang ché, hop chat c6 Cong thiic héa hoc 1 co thé khong chi bao gém
hydrat ty lugng, ma con bao gom hop chét chira lugng nuée khac nhau. Solvat ctia hop
chit c6 Cong thirc hoa hoc 1 theo sang ché bao gdm ca solvat ty lugng va solvat khong

ty luong.

Ngoai ra, theo sang ché, hop chét dugc biéu dién bing Cong thirc héa hoc 1 co

thé duoc diéu ché bing phuong phap nhu duge thé hién trong So d6 phan tng 1 dudi
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A

day:

[So do phan tmg 1]

Ar—B(OH), + X X — > A X

WA WA

3 1

trong So dd phan tng 1, X, Y, Ar, Ri, R, va R3 1a nhu duoc dinh nghia trén
day, va X' 1a halogen, tbt hon nita 1a brom hoac clo.

Phan umng trén diy 1a phan Gng lién hop Suzuki, va nhém phan ung d6i voi phan
Gmg lién hop Suzuki c¢6 thé dugc thay d6i. Ngoai ra, phan tmg t6t hon 1a duge tién
hanh trong su ¢6 mit cta chit xuc tic paladi. Ngoai ra, ty 1& mol phan tng cua hop
chét dugc biéu dién bang Cong thirc héa hoc 2 va hop chét duoc biéu dién bing Cong
thitc héa hoc 3 t6t hon 1a bang 10:1 dén 1:10. Ngoai ra, phan tmg tot hon 14 duoc thuc
hién & nhiét d6 ndm trong khoang tir 20 dén 200°C, va phan tmg t6t hon 1a duoc thuc
hién trong khoang thoi gian tir 10 phut dén 10 gid. Sau phan tng, quy trinh tinh ché c6
thé duge bao gdm néu cin. Phuong phap didu ché trén day co thé dugc thé hién nhiéu

hon trong phén Vi du thuc hién séng ché duoc md ta dudi day.

Ngoai ra, séng ché d& xuit duoc phdm dé ngan nglra hodc diéu tri céc bénh lién
quan dén qua trinh tu thue, chia hop chét dugce biéu dién bang Cong thirc hoa hoc 1

hodc mudi dugc dung cua nd.

Hop chét duoc biéu dién béng Cong thic hoa hoc 1 theo sang ché, hodc mudi
duoc dung cua nd co thé lam tang hoat tinh ctia qué trinh tu thuc, va do dé cé thé duoc
str dung hitu ich dé ngan ngira hoic diéu tri bénh cé lién quan dén su diéu hoa qua
trinh tu thuc. Vi du vé bénh c¢6 lién quan dén su diéu hoa qua trinh tu thuc bao gém
cac bénh chuyén héa nhu bénh gan, bénh béo phi, bénh tiéu duong, va bénh vita xo
dong mach, bénh ndo thoai hda nhu bénh thoai hoa diém vang c6 lién quan dén tudi
tac, bénh sa sut tri tué, va bénh Parkinson, xo hoa phéi va bénh viém rudt, v.v.. Ngoai
ra, vi du vé bénh gan bao gém x0 hoa gan, xo gan, viém gan, bénh gan do ruou, bénh

gan nhiém m& khong phai do ruou, hodc viém gan nhiém m& khéng do rugu (NASH).

Nhu dugc st dung trong ban md ta nay, thuat nglt “ngan ngura” chi hoat dong
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bét ky dé 1am cham hodc (rc ché su xuét hién, lan rong hodc tai dién ctia cac bénh lién
quan dén qua trinh tu thuc bang cach st dung ché phim theo séng ché, va thuat ngit
“diéu tri” chi hoat dong bét ky dé cai thién hodc thay dbi triéu ching ctia cac bénh néu

trén dé tro nén t6t hon bang cach sir dung ché phdm theo séng ché.

Dugc phém theo sang ché ¢6 thé duoc bao ché thanh cac loai dé su dung qua
dudng miéng hodc ngoai dudng tiéu hoa theo thuc hanh dugc chuén. Cac ché pham
ndy c6 thé chira cac chat phu gia nhu chit mang, ta duoc hodc chit pha loing dugc
dung ngoai thanh phan hoat tinh. Chit mang thich hop bao gdm, vi du, nuéc mudi sinh
1y, polyetylen glycol, etanol, dau thuc vat, isopropyl myristat va cac chit mang tuwong
tw. Chéat pha loang bao gém, vi du, lactoza, dextroza, sucroza, manitol, sorbitol,
xenluloza va/hodc glyxin va cac chat tuong tw, nhung khong bi gi6i han ¢ d6. Ngoai ra,
hop chit theo sang ché c6 thé duogc hoa tan trong dau, propylen glycol hodc cac dung
mbi khac thudng dugc sir dung trong bao ché cac dung dich tiém. Ngoai ra, hop chat

theo séng ché c6 thé duogc bao ché trong thudc m& hoidc kem dé st dung tai chd.

Liéu duoc uu tién cua hop chat duoc biéu dién bing Cong thirc héa hoc 1 theo
sang ché co thé dugc thay d6i theo tinh trang suc khée va cin nang ctia bénh nhén,
muc d6 trAm trong ctia bénh, loai thubc, va duong dl‘mg va khoang thoi gian st dung,
nhung n6 c6 thé duge chon mdot cach thich hop bdi ngudi cé hiéu biét trung binh vé
linh vuc k§ thuat nay. Tuy nhién, d dat duoc hiéu qua mong mubn, hop chét dugc
biéu dién bang Cong thirc hoa hoc 1 theo sang ché c6 thé duoc sir dung hing ngay v6i
liéu nim trong khoang tir 0,0001 dén 100 mg/kg (thé trong), va t6t hon néu nam trong
khoang tu 0,001 dén 100 mg/kg (thé trong). Viéc st dung co thé duoc thuc hién mot
14n mot ngay hodc trong cac 1iéu chia nho mdi ngay thong qua dudng dung qua dudng
miéng hodc ngoai duong ti€u hoa.

Tuy thudc vao phuong phéap st dung, dugc phdm theo séng ché c6 thé chira hop
chét duoc biéu difn bing Cong thirc hoa hoc 1 theo séng ché hoic mudi duge dung
clia nd véi lugng ndm trong khoang tir 0,001 dén 99% theo khdi luong, tot hon néu

ndm trong khoang tir 0,01 dén 60% theo khdi luong.

Duoc phém theo sang ché c6 thé duoc st dung cho dong vat ¢6 va nhu chudt
cbng, chudt nhat, dong vat trong nha va ngudi, thong qua cac duong dung khac nhau.

Viéc st dung c6 thé dugc tién hanh thong qua tat ca cdc phuong phap c6 thé co, vi du,
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tiém qua duong miéng, qua truc trang, trong tinh mach, trong co, dudi da, trong noi

mac ti cung, trong no tht.
Vi du thuc hién sang ché

Du6i ddy, sang ché s& duoc mo ta chi tiét hon bang cach vi du. Tuy nhién, cic
vi du nay dugc dua ra chi nhim muc dich minh hoa, va khong nén duoc hiéu 14 1am
gi6i han pham vi ctia sang ché & cac vi du nay.

Vi dy diéu ché

Vi du didu ché 1: Didu ché hop chit trung gian 1

o)

s J\ EDC, HOBt, DIPEA s o
Br + P Br
N oH HoN MC, RT \@A”k

Hop chét trung gian 1

Isopropylamin (29,0 mmol), axit 5-brothiophen-2-carboxylic (9,66 mmol),
EDC (14,5 mmol), HOBT (14,5 mmol), va diisopropylamin (29,0 mmol) dugc bd sung
vao diclometan (20 mL), va hdn hop duoc khudy & nhiét d6 trong phong trong 10 gid.
Dung méi hitu co dugc c¢6 dudi ap sudt giam, dugc tinh ché bang sic ky cot nhanh (n-
Hx:EtOAc = 5:1), va sau d6 duoc tai két tinh bang cach sir dung diclometan va hexan.
San phdm duogc lam kho bang bom chan khong dé thu duge hop chit trung gian 1 duéi

dang chét rin mau trang (hiu sudt: 59,70%).

Vi du diéu ché 2: Didu ché hop chit trung gian 2

Ho

HO o o Pd(dppf)Cly, Na,CO5 j@
1, + o - oty

o Br o o o

EtOH, 1,4-Dioxan, 90°C

Hop chét trung gian 2

4-brom-2-metoxyphenol (1,0 g, 4,93 mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2'-
bi(1,3,2-dioxaborolan) (1,376 g, 5,42 mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) diclometan (241,0 mg, 0,296 mmol), va
canxi cacbonat (2,042 g, 14,8 mmol) dugc bd sung vao 1,4-dioxan (40,0 mL), va hén
hop duoc khudy & nhiét @6 90°C trong 16 gid. Dung mdi hiru co duge ¢b dudi 4p suét
giam, va duoc tinh ché bang sic ky cot nhanh (n-Hx:EtOAc = 7:1), va sau d6 duoc
lam kho bing bom chan khong dé thu dugc hop chét trung gian 2 dudi dang dau (hiéu
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suét: 66,70%).

Vi du diéu ché 3: Didu ché hop chét trung gian 3

~0 ~o0
[ PACI,(PPhy),, Na,CO; (2M in H,0)
A~ on + B~ S /k > O sk
& WA A A
OH N

EtOH, 1,4-Dimetoxyetan,

Hop chét trung gian 1 80°C Hop chét trung gian 3

5-brom-N-isopropylthiophen-2-carboxamit (Hop chit trung gian 1, 2,015
mmol), dung dich nudc natri cacbonat néng d6 2M (0,64 mL, 1,29 mmol) va
diclobis(triphenylphosphin)paladi(Il) (22,6 mg, 0,032 mmol) dugc bd sung vao 1,2-
dimetoxyetan (3 mL), va hon hop duge khudy & nhiét do trong phong trong 30 phut.
Axit (3,4-Dimetoxyphenyl)boronic (3,022 mmol) dugc hoa tan trong etanol (3 mL) va
sau d6 duogc bd sung vao dung dich néu trén. Hén hop duge khuéy o nhiét do 80°C
trong 6 gio, va dugc chiét hai lan béng diclometan. Dung dich d& dugc chiét duoc loai
nudc bing magie sulfat khan, va dung méi hitu co duge cd dudi ap sudt giam, dugc
tinh ché bing séc ky cot nhanh (n-Hx:EtOAc = 3:1) va sau d6 dugc lam kho bang bom
chan khong dé thu duoc hop chét trung gian 3 duéi dang chét rén mau tring (hiéu suét:

66,70%).

Vi du diéu ché 4: Diéu ché hop chét trung gian 4

o SOCl,, 100°C o o . RT 6 O
Br Br + HO — r
o) 0
\ CHCl, \/ © CH,Cl >

Hop chit trung gian 4

Thionyl clorua (1,14 mL, 15,7 mmol) va axit 5-bromoturan-2-carboxylic (5,24
mmol) dugc bd sung vao cloroform (30 mL), va hdn hop duoc khuéy & nhiét d6 100°C
trong 4 gid. Dung moi hitu co duge c6 dudi ap sudt giam, va ruou etylic (15 mL) dugc
bd sung vao diclometan (15 mL), va hén hop dugc khudy ¢ nhiét do trong phong trong
2 gio. Dung moéi hitu co duge ¢ dudi ap sudt giam, dugc tinh ché bang sic ky cot
nhanh (n-Hx:EtOAc = 5:1), va sau do6 dugc lam kho bang bom chén khong dé thu
dugc hop chét trung gian 4 dudi dang dau (hiéu suét: 95,1%).

Vidu

Vi du 1: Diéu ché 5-(4-hydroxy-3-metoxyphenyl)-N-isopropylthiophen-2-

carboxamit
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~o
HO o
PACI(PPhy),, Na,COy
\©\ o  *Br~S /k » HO 2
B~ \ /) N S /k
o H N

EtOH, 1,2-Dimetoxyetan, \ 7/ N
Hop chét trung gian2 0P chat trung gian | sorc Vidul
Hop chét néu & dé muc (hiéu suét: 72,83%) thu duoc dudi dang chit rin mau
tring theo cach gibng nhu trong Vi du didu ché 3, ngoai trir rang Hop chit trung gian 2

duoc st dung thay cho axit (3,4-dimetoxyphenyl) boronic.

'H NMR (400 MHz, DMSO-ds) § 9,34 (s, 1H), 8,17 (d, 1H, J = 8,0 Hz), 7,72 (d,
1H, J = 3,6 Hz), 7,37 (d, 1H, J = 4,0 Hz), 7,20 (s, 1H), 7,11 - 7,10 (m, 1H), 6,82 - 6,80
(m, 1H), 4,09 - 4,02 (m, 1H), 3,84 (s, 3H), 1,16 (d, 6H, J = 6,8 Hz).

Vi du 2: Piéu ché 5-(3-hydroxy-4-metoxyphenyl)-N-isopropylthiophen-2-

carboxamit

HO Br 0o 0 (/3)§<
]@/ + B-B — >  HO Beg
ST Xy
~o
Br S
o @M A
* Hop chat trung gian 1

Vi du 2

Hop chit néu ¢ dé muc (hiéu suét: 36,96%) thu dugc dudi dang chit rin mau
trdng theo cach gibng nhu trong Vi du didu ché 2 va 3, ngoai trir ring 5-brom-2-

metoxyphenol dugc st dung thay cho 4-brom-2-metoxyphenol.

'H NMR (400 MHz, DMSO-ds) § 9,26 (s, 1H), 8,19 (d, 1H, T = 7,6 Hz), 7,71 (d,
1H, J = 4,0 Hz), 7,31 (d, 1H, J = 4,0 Hz), 7,12 - 7,09 (m, 2H), 6,98 - 6,96 (m, 1H),
4,09 - 4,00 (m, 1H), 3,80 (s, 3H), 1,16 (d, 6H, J = 6,8 Hz).

Vi du 3: Piu ché 5-(3,4-dihydroxyphenyl)-N-isopropylthiophen-2-carboxamit

o) HO
BBr: (1M trong heptan)
(o]
/Ow /Q MC > HO\Q\CJ/K /k
N N
WA W'

Vi du 3
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5-(3,4-Dimetoxyphenyl)-N-isopropylthiophen-2-carboxamit (100 mg, 0,327
mmol) duge dit trong binh day tron dung tich 50,0 ml, va sau khi thay thé argon,
diclometan (3,46 ml) va dung dich bo tribromua heptan ndng d6 1M (3,93 ml) dugc bd
sung vao d6 ¢ nhiét d§ 0°C. Sau khi khudy trong 30 gid, metanol dugc b6 sung dé két
thuc phan tng, va hon hgp phéan tng duge cd dudi ap suit giam. Sau d6, n6 dugc tinh
ché bing séc ky cot nhanh (10% MeOH trong MC), va sau d6 duge 1am khé bang bom
chan khong dé thu duoc hop chét néu ¢ d& muc dudi dang chét rin mau tréng (hiéu

suét: 20,05%).

'H NMR (300 MHz, DMSO-dg) 8 9,23 (s, 2H), 8,16 (d, 1H, J = 7,8 Hz), 7,69 (d,
1H, J = 3,9 Hz), 7,24 (d, 1H, J = 3,9 Hz), 7,04 (d, 1H, ] = 2,4 Hz), 7,00 - 6,97 (m, 1H),
6,79 - 6,76 (m, 1H), 4,10 - 3,99 (m, 1F1) 1,16 (d, 6H, I = 6,6 Hz).

Vi dy 4: Piéu ché 5 -(3-hydroxyphenyl)—N-isopropylthiophen-Z-carboxamit

HO
.9
(iIX\ﬁLJT/KH’L\

Hop chit néu & dé muc (hiéu suét: 57,90%) thu dugc dudi dang chit rfn mau
tring theo cach gibng nhu trong Vi du didu ché 3, ngoai trur ring axit (3-
hydroxyphenyl)boronic dugc sit dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'"H NMR (300 MHz, DMSO-ds) 8 9,66 (s, 1H), 8,25 (d, 1H, J = 7,8 Hz), 7,75 (d,
1H, J = 3,9 Hz), 7,43 (d, 1H, J = 3,9 Hz), 7,26 - 7,21 (m, 1H), 7,14 - 7,11 (m, 1H),
7,06 - 7,04 (m, 1H), 6,78 - 6,75 (m, 1H), 4,11 - 4,00 (m, 1H), 1,17 (d, 6H, ] = 6,6 Hz).

Vi du 5: Didu ché 5-(4-hydroxyphenyl)-N-isopropylthiophen-2-carboxamit

@]
-

Hop chét néu ¢ d muc (hiéu suét: 11,80%) thu duoc dudi dang chit rdn mau
tring theo céch gidng nhu trong Vi du diéu ché 3, ngoai trir rang axit (4-
hydroxyphenyl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (300 MHz, DMSO-ds) 8 9,80 (s, 1H), 8,19 (d, 1H, I = 7,8 Hz), 7,71 (d,
1H, T=3,9 Hz), 7,52 (d, 2H, I = 8,7 Hz), 7,32 (d, 1H, J = 3,9 Hz), 6,82 (d, 2H, J = 8,7
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Hz), 4,08 - 4,01 (m, 1), 1,16 (d, 61, J = 6,6 Hz).

Vi du 6: Biéu ché N-isopropyl-5-(2-metoxypyridin-3-yl)thiophen-2-carboxamit

\
0]
N~ 0
\ S

Hop chét néu ¢ d& muc (hiéu sut: 46,30%) thu dwoc dudi dang chit rin mau
trdng theo cach giéng nhu trong Vi du didu ché 3, ngoai trir rang axit (2-
metoxypyridin-3-yl)boronic dugc sir dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'"H NMR (300 MHz, DMSO-ds) & 8,27 (d, 1H, J = 10,4 Hz), 8,23 - 8,17 (m, 2H),
7,78 (d, 1H, J = 5,2 Hz), 7,71 (d, 1H, J = 5,6 Hz), 7,14 - 7,10 (m, 1H), 4,10 - 4,03 (m,
4H) 1,17 (d, 6H, J = 9,2 Hz).

Vi du 7: Diéu ché N-isopropyl-5-(pyridin-3-yl)thiophen-2-carboxamit

N O
S

Hop chét néu ¢ dé muc (hiéu suét: 64,52%) thu dugc dudi dang chét rin mau
tring theo cach gidng nhu trong Vi du diéu ché 3, ngoai trir rang axit pyridin-3-
ylboronic dugc str dung thay cho axit (3,4-dimetoxyphenyl)boronic.

"H NMR (400 MHz, DMSO-ds) 6 8,95 (d, 1H, J =2,0 Hz), 8,56 (d, 1H, ] = 4,4
Hz), 8,10 (d, 1H, J = 8,0 Hz), 7,66 (d, 1H, ] = 4,0 Hz), 7,48 (q, 1H, ] = 4,8 Hz), 4,12-
4,03 (m, 1H), 1,19 (d, 6H, ] = 6,4 Hz)

Vi du 8: Biéu ché N-isopropyl-5-(6-metoxypyridin-3-yl)thiophen-2-carboxamit

O ~3
\ S
A

Hop chét néu & dé& muc (hiéu sut: 72,83%) thu dugc dudi dang chit rdn mau
trdng theo cach gibng nhu trong Vi du didu ché 3, ngoai trir ring axit (6-
metoxypyridin-3-yl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.
'"H NMR (400 MHz, DMSO-ds) 6 8,54 (d, 1H, J = 2,4 Hz), 8,27 (d, 1H, J = 7,6
Hz), 8,03 (dd, 1H, Ja = 8,8 Hz Jb = 2,4 Hz), 7,79 (d, 1H, J = 4,0 Hz), 7,49 (d, 1H, J =
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4,0 Hz), 6,91 (d, 1H, J = 8,8 Hz), 4,11-4,03 (m, 1H), 3,90 (s, 3H), 1,19 (d, 6H, J = 6,4
Hz)

Vi du 9: Diéu ché 5-(6-etoxypyridin-3-yl)-N-isopropylthiophen-2-carboxamit

\\ N o)
o =
S

Hop chét néu & d& muc (hiéu suat: 51,23%) thu duoc duédi dang chét rin mau
tring theo cach giéng nhu trong Vi du diéu ché 3, ngoai trir rang axit (6-etoxypyridin-
3-yl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'"H NMR (400 MHz, DMSO-ds) & 8,51 (d, 1H, J = 2,4 Hz), 8,27 (d, 1H, J = 8,0
Hz), 8,01 (dd, 1H, Ja = 8,4 Hz, Jb = 2,4 Hz), 7,78 (d, 1H, J = 4,0 Hz), 7,48 (d, 1H, J =
4,0 Hz), 6,87 (d, 1H, J = 8,8 Hz), 4,34 (q, 2H, ] = 7,2 Hz), 4,11-4,03 (m, 1H), 1,34 (t,
3H,J=17,0 Hz), 1,18 (d, 6H, ] = 6,8 Hz)

Vi du 10: Pidu ché N-isopropyl-5-(5-metoxypyridin-3-yl)thiophen-2-

carboxamit

N o}
S
S

Hop chét néu ¢ d& muc (hiéu sudt: 75,10%) thu dugc dudi dang chét rin mau
trdng theo cach gibng nhu trong Vi du didu ché 3, ngoai trr rang axit (5-

metoxypyridin-3-yl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (300 MHz, DMSO-ds) 8 8,52 (s, 1H), 8,33 - 8,27 (m, 2H), 7,82 (d, 1H,
T=13,6 Hz), 7,69 (d, 1H, T = 4,0 Hz), 7,65 (s, 1H), 4,09 - 4,04 (m, 1H), 3,91 (s, 3H),
1,18 (d, 6H, T = 6,8 Hz).

Vi du 11: Pidu ché 5-(1H-indol-5-yl)-N-isopropylthiophen-2-carboxamit

HN%\G/E
Sl

Hop chét néu & d& muc (hiéu suét: 44,40%) thu duge dudi dang chét rin mau

tring theo cach gidng nhu trong Vi du diéu ché 3, ngoai trir rang axit (1H-indol-5-
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yDboronic dugc si dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (300 MHz, DMSO-de) § 11,24 (s, 1H), 8,20 (d, 1H, J = 7,8 Hz), 7,76
(d, 1H, T = 3,9 Hz), 7,69 - 7,68 (m, 1H), 7,59 (d, 1H, J = 8,1 Hz), 7,45 - 7,41 (m, 2H),
7,37 - 7,34 (m, 1H), 6,46 - 6,45 (m, 1H), 4,10 - 4,03 (m, 1H), 1,18 (d, 6H, J = 6,6 Hz).

Vi du 12: Pidu ché 5-(2,6-dimetoxypyridin-3-yl)-N-isopropylthiophen-2-

carboxamit

\
O -~
S

Hop chét néu & d& muc (hi¢u sudt: 50,30%) thu duoc dudi dang chét rén mau
tring theo cach gidng nhu trong Vi du didu ché 3, ngoai trr rang axit (2,6-
dimetoxypyridin-3-yl)boronic ~ dugc st dung thay cho axit (3,4-

dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-ds) § 8,12 (d, 1H, J = 11,2 Hz), 7,73 (d, 1H, J = 5,2
Hz), 7,53 (d, 1H, T = 5,2 Hz), 6,51 (d, 1H, J = 11,2 Hz), 4,09-4,00 (m, 4H), 3,92 (s,
3H), 1,17 (d, 6H, J = 8,8 Hz)

Vi du 13: Piéu ché 5-(6-aminopyridin-3-yl)-N-isopropylthiophen-2-carboxamit

N o
HN— S\ o
\§;;>k\§_jf)lu/i\

Hop chét néu & d& muc (hiéu sult: 52,80%) thu dugc dudi dang chét rdn mau
tréng theo cach giéng nhu trong Vi du diéu ché 3, ngoai trir ring axit (6-aminopyridin-

3-yl) boronic duge st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-d¢) & 8,27 (dd, 1H, Ja = 3,6 Hz, Jb = 0,8 Hz), 8,16
(d, 1H, J = 10,8 Hz), 7,71-7,66 (m, 2H), 7,29 (d, 1H, ] = 5,2 Hz), 6,51-6,48 (m, 1H),
6,28 (s, 2H), 4,08-4,01 (m, 1H), 1,16 (d, 6H, J = 8,0 Hz)

Vi du 14: Piéu ché 5-(6-amino-5-metoxypyridin-3-yl)-N-isopropylthiophen-2-

carboxamit
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Hop chét néu & d& muc (hiéu sudt: 64,30%) thu duoc dudi dang chét rin mau

trang theo cach giéng nhu trong Vi du diéu ché 3, ngoai trir rdng axit (6-amino-5-

metoxypyridin-3-yl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-dq) & 8,161 (d, 1H, J = 10,4 Hz), 7,88 (d, 1H, J =
2.4 Hz), 7,72 (d, 1H, J = 5,6 Hz), 7,37 (d, 1H, ] = 5,2 Hz), 7,27 (d, 1H, J = 2,4 Hz),
6,08 (s, 2H), 4,11-3,99 (m, 1H), 3,87 (s, 3H), 1,164 (d, 6H, J = 8,8 Hz)

Vi du 15: Diéu ché N-isopropyl-5-(isoquinolin-4-yl)thiophen-2-carboxamit

N

N

8. P
L/ HN—4<

Hop chét néu ¢ d& muc (hiéu suét: 54,80%) thu dugc dudi dang chit ran mau
trang theo cach gibng nhu trong Vi du didu ché 3, ngoai trir ring axit isoquinolin-4-
ylboronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (300 MHz, DMSO-ds) & 9,38 (d, 1H, J = 0,9 Hz), 8,60 (s, 1H), 8,40 (d,

1H, J =175 Hz), 8,27 - 8,20 (m, 2H), 7,94 - 7,87 (m, 2H), 7,82 - 7,77 (m, 1H), 7,46 (d,
1H, T =3,9 Hz), 4,16 - 4,05 (m, 1H), 1,21 (d, 6H, J = 6,6 Hz).

Vi du 16: Piéu ché 5-(6-xyanopyridin-3-yl)-N-isopropylthiophen-2-carboxamit

NC—7 T s Q

Hop chat néu & @ muc thu dugc dudi dang chat rdn mau trdng theo cach gibng
nhu trong Vi du didu ché 3, ngoai trr rang axit 6-xyanopyridin-3-ylboronic dugc su
dung thay cho axit (3,4-dimetoxyphenyl)boronic.

IH NMR (300 MHz, DMSO-de) & 9,14 - 9,13 (m, 1H), 8,40 (d, 1H, J =78 Hz),
8,36 - 8,31 (m, 1H), 8,11 - 8,08 (m, 1H), 7,86 (s, 2H), 4,12 - 4,01 (m, 1H), 1,18 (d, 6H,
J=6,6 Hz).

Vi du 17: Biéu ché N-isopropyl-5-(quinolin-3-yl)thiophen-2-carboxamit
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Hop chét néu & dé muc (hiéu suit: 62,40%) thu dugce dudi dang chit rén mau
tring theo cach gidng nhu trong Vi du didu ché 3, ngoai trir rang axit quinolin-3-
ylboronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

"H NMR (300 MHz, DMSO-dg) 6 9,30 (d, 1H, J = 2,4 Hz), 8,67 (d, 1H, J = 2,1
Hz), 8,38 - 8,32 (m, 1H), 8,07 - 8,03 (m, 2H), 7,87 (d, 1H, J = 3,9 Hz), 7,82 - 7,74 (m,
2H), 7,69 - 7,63 (m, 1H), 4,12 - 4,03 (m, 1H), 1,19 (d, 6H, J = 6,6 Hz).

Vi du 18: Diéu ché 5-(3-aminophenyl)-N-isopropylthiophen-2-carboxamit

H,N
O
S
w uJ\

Hop chét néu & dé muc (hiéu sudt: 24,20%) thu dugc dudi dang chét rin mau
tring theo cach gibng nhu trong Vi du didu ché 3, ngoai trr rang axit (3-
aminophenyl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'"H NMR (300 MHz, DMSO-d¢) 8 8,22 (d, 1H, J = 7,8 Hz), 7,73 (d, 1H, ] = 3,9
Hz), 7,34 (d, 1H, J = 4,2 Hz), 7,07 (t, 1H, J = 7,7 Hz), 6,87 - 6,82 (m, 2H), 6,57 - 6,54
(m, 1H), 5,25 (s, 2H), 4,11 - 3,99 (m, 1H), 1,17 (d, 6H, J = 6,6 Hz).

Vi du 19: Diéu ché metyl 4-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoat

? @]
\W A

Hop chit néu & d& muc (hiéu suit: 11,90%) thu dugc dudi dang chat rin mau
tring theo cach gidng nhu trong Vi du diéu ché 3, ngoai trir rang axit (4-
(metoxycarbonyl)phenyl)boronic ~ dwge st dung thay cho axit (3,4

dimetoxyphenyl)boronic.

'H NMR (300 MHz, DMSO-ds) § 8,33 (d, 1H, J = 7,8 Hz), 8,03 - 7,99 (m, 2H),
7,88 - 7,84 (m, 2H), 7,82 (d, 1H, T = 3,9 Hz), 7,69 (d, 1H, J = 3,9 Hz), 4,10 - 4,03 (m,
1H), 3,87 (s, 3H), 1,18 (d, 6H, T = 6,6 Hz).
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Vi du 20: Diéu ché axit 4-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoic

Q o NaOH (1M in H,0) 2 o
\O»\D\WNK EOmae HOWN*
TN , Y

Metyl 4-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoat (100,0 mg, 0,342 mmol)

duoc bd sung vao dung dich nudce natri hydroxit nbéng do 1M (3,0 ml) va etanol (3,0
ml), va hdn hop duoc khuéy & nhiét do 80°C trong 2 gid. Nhiét do phan g duoc lam
giam xubng nhiét d trong phong, va dung dich axit clohydric 5% dugc b6 sung cho
dén khi dat duge pH 2. Huyén phu da tao thanh dugc loc bing cach st dung thiét bi
loc, duge tinh ché bang sic ky cot nhanh (n-Hx:EtOAc = 3:1), va sau d6 duge lam kho
bang bom chén khong dé thu dugc hop chit néu & dé muc dudi dang chat rén mau

tréng (hiéu sudt 29,40%).

'H NMR (300 MHz, DMSO-ds) & 8,33 (d, 1H, J = 7,8 Hz), 7,99 (d, 2H, J = 8,4
Hz), 7,84 - 7,81 (m, 3H), 7,67 (d, 1H, T =3,9 Hz), 4,12 - 4,01 (m, 1H), 1,18 (d, 6H, T =
6,6 Hz).

Vi du 21: Diéu ché 5-(2-aminophenyl)-N-isopropylthiophen-2-carboxamit

NHy
g\@/“ A
N
Hop chét néu & d& muc (hiéu suit: 3,73%) thu duoc dudi dang chét rdn mau

tréing theo cach giéng nhu trong Vi du didu ché 3, ngoai trir rang axit (2-

aminophenyl)boronic duoc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (300 MHz, DMSO-ds) 8 8,22 (d, 1H, J = 7,8 Hz), 7,77 (d, 1H, 7= 3.9
Hz), 7,24 (d, 1H, J = 3,9 Hz), 7,20 - 7,17 (m, 1H), 7,10 - 7,05 (m, 1H), 6,82 - 6,79 (m,
1H), 6,65 - 6,60 (m, 1H), 5,16 (s, 2H), 4,12 - 4,01 (m, 1H), 1,17 (d, 6IL, J= 6,6 Hz).

Vi du 22: Diéu ché metyl 3-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoat

O
/O
O
S
\ HJ\

Hop chét néu ¢ d& muc (hiéu suit: 22,30%) thu duoc dudi dang chét rin mau
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tring theo cach gidng nhu trong Vi du diéu ché 3, ngoai trr rang axit (3-
(metoxycarbonyl)phenyl)boronic ~ dugc st dung thay cho axit (3.4-

dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-dg) & 8,32 (d, 1H, J = 7,6 Hz), 8,20 (s, 1H), 8,00 (d,
1H, J = 7,6 Hz), 7,94 (d, 1H, J = 7,6 Hz), 7,81 (d, 1H, J = 4,0 Hz), 7,65 - 7,60 (m, 2H),
4,09 - 4,04 (m, 1H), 3,90 (s, 3FD), 1,18 (d, 6H, J = 6,4 Hz).

Vi du 23: Diéu ché axit 3-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoic

Ho—/°
o
S

Hop chét néu ¢ d& muc (hidu sudt: 14,30%) thu duoc dudi dang chit ran mau
tring theo cach giéng nhu trong Vi du 20, ngoai tru rang metyl 3-(5-
(isopropylcarbamoyl)thiophen-2-yl)benzoat dugc s dung thay cho metyl 4-(5-
(isopropylcarbamoyl)thiophen-2-yl)benzoat.

'H NMR (400 MHz, DMSO-de) & 8,33 (d, 1H, J = 7,6 Hz), 8,20 (s, 1H), 7,93 (t,
2H, J = 8,8 Hz), 7,82 (d, 1H, J = 4,0 Hz), 7,63 - 7,55 (m, 2H), 4,09 - 4,04 (m, 1H),
1,18 (d, 6H, T = 6,8 Hz).

Vi du 24: DBiéu ché N-isopropyl-5-p-tolylthiophen-2-carboxamit

O~ Al
Y

Hop chit néu & dé& muc (hiéu sudt: 64,90%) thu dugc dudi dang chit ran mau
trdng theo cach gibng nhu trong Vi du diéu ché 3, ngoai trir rang axit p-tolylboronic
duoc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

"H NMR (400 MHz, DMSO-ds) 6 8,24 (d, 1H, J =7,6 Hz), 7,75 (d, 1H, J = 4,0
Hz), 7,59 (d, 2H, J = 8,4 Hz), 7,46 (d, 1H, ] = 3,6 Hz), 7,24 (d, 2H, J = 8,0 Hz), 4,10 -
4,01 (m, 1H), 2,33 (s, 3H), 1,17 (d, 6H, ] = 6,4 Hz).

Vi du 25: Piéu ché 5-(4-etylphenyl)-N-isopropylthiophen-2-carboxamit
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Hop chit néu & d& muc (hiéu suit: 24,20%) thu dugc dudi dang chit rin mau
tring theo cach giéng nhu trong Vi du didu ché 3, ngoai trir rang axit (4-
etylphenyl)boronic duge st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-ds) 8 8,22 (d, 1H, J = 7,6 Hz), 7,74 (d, 1H, J = 2,0
Hz), 7,59 (d, 2H, J = 8,0 Hz), 7,45 (d, 1H, J = 3,9 Hz), 7,26 (d, 2H, J = 8,4 Hz), 4,08 -
3,99 (m, 1H), 2,63 - 2,58 (m, 2H), 1,19 - 1,14 (m, 9H).

Vi du 26: Diéu ché N-isopropyl-5-(4-isopropylphenyl)thiophen-2-carboxamit

*@@jk
L

Hop chét néu & d& muc (hidu sudt: 25,30%) thu duoc dudi dang chét rin mau
tring theo cach gidng nhu trong Vi du didu ché 3, ngoai trir ring axit (4-
isopropylphenyl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-de) 6 8,25 (d, IH, T = 7,6 Hz), 7,77 (d, 1H, J = 4,0
Hz), 7,63 (d, 2H, J = 8,0 Hz), 7,48 (d, 1H, J = 4,0 Hz), 7,32 (d, 2H, J = 8,0 Hz), 4,11 -
4,03 (m, 1H), 2,98 - 2,87 (m, 1H), 1,21 (m, 12H).

Vi du 27: Piéu ché 5-(3,4-diﬂophenyl)—N-isopropylthiophen—2—carbdxamit

w m*

Hop chét néu & @& muc (hidu sudt: 36,40%) thu dugc dudi dang chit rdn mau
tring theo cach gidng nhu trong Vi du didu ché 3, ngoai trir ring axit (3,4-
diflophenyl)boronic duge st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-ds) & 8,31 (d, 1H, J = 7,6 Hz), 7,78 - 7,83 (m, 1H),
7,79 (d, 1H, J = 4,0 Hz), 7,59 (d, 1H, J = 3,6 Hz), 7,55 - 7,48 (m, 2H), 4,11 - 4,03 (m,
1H), 1,19 (d, 6H, ] = 6,4 Hz).

Vi du 28: Piéu ché 5-(3,5-dimetylphenyl)-N-isopropylthiophen-2-carboxamit
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Hop chét néu & d& muyc (hiéu suét: 21,90%) thu duoc dudi dang chit rin mau
tring theo cach gibng nhu trong Vi du diéu ché 3, ngoai trr rang axit (3,5-
dimetylphenyl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-ds) & 8,23 (d, 1H, J = 8,0 Hz), 7,75 (d, 1H, J = 4,0
Hz), 7,47 (d, 1H, J = 4,0 Hz), 7,31 (s, 2H), 6,99 (s, 1H), 4,10 - 4,01 (m, 1H), 2,31 (s,
6H), 1,17 (d, 6H, J = 6,8 Hz).

Vi du 29: Diéu ché 5-(4-flophenyl)-N-isopropylthiophen-2-carboxamit

F S 9
Wu*

Hop chét néu & d& muc (hiéu suit: 48,20%) thu duoc dudi dang chit ran mau
tring theo cach giéng nhu trong Vi du diéu ché 3, ngoai trir ring axit (4-
flophenyl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

"H NMR (400 MHz, DMSO-d¢) 6 8,28 (d, 1H, J = 8,0 Hz), 7,79 - 7,75 (m, 3H),
7,51 (d, 1H, T = 4,0 Hz), 7,30 (t, 2H, J = 8,8 Hz), 4,11 - 4,03 (m, 1H), 1,19 (d, 6H, ] =
6,8 Hz).

Vi du 30: Didu ché N-isopropyl-5-m-tolylthiophen-2-carboxamit

(@]
@@%Hk

Hop chét néu & dé& muc (hiéu SuAt: 77,10%) thu dugc dudi dang chit rdn mau
trang theo cach giéng nhu trong Vi du diéu ché 3, ngoai trir ring axit m-tolylboronic
dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-ds) & 8,26 (d, 1H, J =7,6 Hz), 7,77 (d, 1H, ] = 3,6
Hz), 7,489 - 7,532 (m, 3H), 7,33 (t, 1H, J = 7,6 Hz), 7,18 (d, 1H, J = 7,6 Hz), 4,024 -
4,109 (m, 1H), 2,36 (s, 3H), 1,17 (d, 6H, ] = 6,4 Hz)

Vi du 31: Piéu ché 5-(2,4-dimetylphenyl)-N-isopropylthiophen-2-carboxamit
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Hop chit néu ¢ d& muc (hiéu sudt: 45,90%) thu dugc dusi dang chat rn mau
tréng theo cach giéng nhu trong Vi du didu ché 3, ngoai trr réng axit (2,4-
dimetylphenyl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'"H NMR (400 MHz, DMSO-d¢) 6 8,24 (d, 1H, ] = 7,6 Hz), 7,76 (d, 1H, J = 3,6
Hz), 7,29 (d, 1H, J = 7,6 Hz), 7,15 (d, 2H, T = 4,0 Hz), 7,08 (d, 1H, J = 8,0 Hz), 4,10 -
4,02 (m, 1H), 2,36 (s, 3H), 2,30 (s, 3H), 1,17 (d, 6H, T = 6,4 Hz).

Vi du 32: Piéu ché 5-(4-xyanophenyl)-N-isopropylthiophen-2-carboxamit

N= O
w A
N
LN
Hop chét néu & d& muc (hidu sudt: 39,70%) thu dugc dudi dang chét rin mau

tréng theo cach gidng nhu trong Vi du diéu ché 3, ngoai trir ring axit 4-

xyanophenylboronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-de) & 8,36 (d, 1H, J = 8,0 Hz), 7,90 (s, 4H), 7,83 (d,
1H, J=4,0 Hz), 7,74 (d, 1H, T = 4,0 Hz), 4,10 - 4,02 (m, 1H), 1,18 (d, 6H, J = 6,8 Hz).

Vi du 33: Piéu ché N-isopropyl-5-(4-(isopropylcarbamoyl)phenyl)thiophen-2-

carboxamit

Q o EDC, DMAP, DIPEA 2 o
HO)\\Q\@/‘LQK * HzNj\ CHoCly, RT )\NW}}J\
Isopropylamin (5,5 mmol), axit 4-(5-(isopropylcarbamoyl)thiophen-2-
yl)benzoic (Vi du 20, 1,1 mmol), EDC (1,43 mmol), DMAP (1,43 mmol), va N,N-

diisopropyletylamin (DIPEA; 5,5 mmol) dugc bd sung vao diclometan (20 mL), va
hén hop duge khudy & nhiét do trong phong trong 10 gio. Dung méi hitu co duoe co
du6i ap sudt giam va dugc tinh ché bang sic ky cot nhanh (n-Hx:EtOAc = 5:1), va sau
d6 duoc tai két tinh bang cach st dung diclometan va hexan. San pham duoc 1am kho
bang bom chan khong dé thu dugc hop chit néu & d& muc dudi dang chat ran mau

trang (hiéu suét: 4,12%).
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'H NMR (400 MHz, DMSO-ds) & 8,31 - 8,27 (m, 2H), 7,91 (d, 2H, J = 8,4 Hz),
7,81 -7,78 (m, 3H), 7,64 (d, 1H, J = 4,0 Hz), 4,13 - 4,04 (m, 2H), 1,17 (d, 12H, J = 6,4
Hz).

Vi du 34: Didu ché 5-(3,5-diflophenyl)-N-isopropylthiophen-2-carboxamit

i
@{ﬂok
YA

Hop chit néu & dé muc (hidu suat: 30,00%) thu duoc dudi dang chét rin mau
tring theo cich gidng nhu trong Vi du didu ché 3, ngoai trir ring axit (3,5-
diflophenyl)boronic dugc st dung thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-de) 6 8,34 (d, 1H, J =7,6 Hz), 7,80 (d, 1H, J = 3,6
Hz), 7,70 (d, 1H, J = 4,0 Hz), 7,48 (d, 2H, J = 6,8 Hz), 7,27 - 7,23 (m, 1H), 4,10 - 4,02
(m, 1H), 1,18 (d, 6H, J = 6,4 Hz).

Vi du 35: Diéu ché 5-(4-etoxyphenyl)-N-isopropylthiophen-2-carboxamit

@]
-

Hop chit néu & dé muc thu duge dudi dang chat rin mau tring theo cach giong
nhu trong Vi du didu ché 3, ngoai tru rang axit (4-etoxyphenyl)boronic duge sir dung
thay cho axit (3,4-dimetoxyphenyl)boronic.

'H NMR (400 MHz, DMSO-de) & 8,20 (d, 1H, J = 10,4 Hz), 7,74 (d, 1H, J=5,2
Hz), 7,62 (d, 2H, T = 12,0 Hz), 7,39 (d, 1H, J = 5,2 Hz), 7,00 (d, 2H, J = 22,0 Hz), 4,10
- 4,02 (m, 3H), 1,35 (t, 3H, T = 9,2 Hz), 1,17 (d, 6H, ] = 8,8 Hz)

Vi du 36: Piéu ché 5-(4-(etylcarbamoyl)phenyl)-N-isopropylthiophen-2-

carboxamit

O
(e}
S
fﬁ@@ﬁg

Hop chit néu & dé muc (hiéu sudt: 11,5%) thu dugc dudi dang chit rdn mau

trdng theo cach gidng nhu trong Vi du 33, ngoai trir rang etylamin hydroclorua dugc
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st dung thay cho isopropylamin.

'H NMR (300 MHz, DMSO-ds) 8 8,49 (t, 1H, J = 5,45 Hz), 8,27 (d, 1H, J =
7.71 Hz), 7,89 - 7,86 (m, 2H), 7,78 - 7,74 (m, 3H), 7,61 (d, 1H, J = 3,94 Hz), 4,03 (dq,
1H J = 6,50, 13,09 Hz), 3,32 - 3,23 (m, 2H), 1,15 (d, 6H, J = 6,60 Hz), 1,11 (t, 3H, J =
7,21 Hz)

Vi du 37: Diéu ché N-isopropyl-5-(4-(phenylcarbamoyl)phenyl)thiophen-2-

carboxamit

o}
8} o
S

Hop chét néu & dé muc (hiéu sut: 38,7%) thu dugc dudi dang chit rin mau nau
vang nhat theo cach gibng nhu trong Vi du 33, ngoai trix rang anilin dugc st dung thay
cho isopropylamin.

'H NMR (300 MHz, DMSO-dg) 8 10,30 (s, 1H), 8,33 (d, 1H, ] = 7,71 Hz), 8,04
(d, 2H, I = 8,52 Hz), 7,89 - 7,79 (m, 5H), 7,69 (d, 1H, J = 3,95 Hz), 7,40 - 7,35 (m,
2H), 7,15 - 7,10 (m, 1H), 4,14 - 4,04 (m, 1H), 1,19 (d, 6H, J = 6,61 Hz)

Trong cac Vi du 38 dén 91 sau, cac hop chit tuong tmg duoc diéu ché theo
cach gidng nhu trong Vi du diéu ché 3, ngoai trir rang cac nguyén liéu khoi dau duoc

thay ddi theo cAu tric ctia cac hop chét tuong tmg cin duoc diu ché.

Vi du 38: Piéu ché 5-(2,4-dimetylphenyl)-N-isopropylfuran-2-carboxamit

(e}
ﬂ@%”k

'H NMR (400 MHz, DMSO-ds) & 8,12 (d, 1H, J= 10,4 Hz), 7,79 (t, 1H, J= 5,6
Hz), 7,18 - 7,12 (m, 3H), 6,76 (d, 1H, I= 4,8 Hz), 4,16 - 4,04 (m, 1H), 2,44 (s, 3H),
2,31 (s, 3H), 1,18 (d, 6H, J=8,8 Hz)

Vi du 39: Diéu ché 5-(3,4-diflophenyl)-N-isopropylfuran-2-carboxamit
F
®)
F\Q\KOJ/‘( /k
Y
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'H NMR (400 MHz, DMSO-ds) 8 8,25 (d, 1H, J= 10,4 Hz), 8,12 - 8,04 (m, 1H),
7.81 - 7,76 (m, 1H), 7,60 - 7,51 (m, 1H), 7,16 - 7,13 (m, 2H), 4,17 - 4,06 (m, 1H), 1,12
(d, 6H, J= 8,8 Hz)

Vi du 40: Piéu ché 5-(4-etylphenyl)-N-isopropylfuran-2-carboxamit

° 0]
Wu*

'H NMR (300 MHz, DMSO-ds) & 8,16 (d, ] = 7,9 Hz, 1H), 7,84 - 7,83 (m, 1H),
7.82 - 7,80 (m, 1H), 7,31 (d, T = 8,6 Hz, 2H), 7,13 (d, J = 3,6 Hz, 1H), 7,00 (d, J = 3.5
Hz, 1H), 4,14 - 4,07 (m, 1H), 2,64 (g, ] = 7,5 Hz, 2H), 1,23 - 1,18 (m, 9H)

Vi du 41: Diéu ché N-isopropyl-5-m-tolylfuran-2-carboxamit

Q@ik
Y

'H NMR (300 MHz, DMSO-de) & 8,17 (d, 1H, J = 8,1 Hz), 7,73 - 7,70 (m, 2H),
7.35 (t, 1H, J = 7,9 Hz), 7,18 (d, 1H, T=7,5 Hz), 7,15 (d, 1H, J = 3,6 Hz), 7,04 (d, 1H,
1=3,3 Hz), 4,17 - 4,05 (m, 1H), 2,38 (s, 3H), 1,19 (d, 6H, J = 6,6 Hz)

Vi du 42: Piéu ché 5-(4-etoxyphenyl)-N-isopropylfuran-2-carboxamit

\/O (0] 7
Wu*

'H NMR (300 MHz, DMSO-ds) 8 8,13 (d, 1H, J= 13,5 Hz), 7,86 - 7,81 (m, 2H),
7,11 (d, 1H, J= 3,6 Hz), 7,04 - 6,99 (m, 2H), 6,90 (d, 2H, J= 3,6 Hz), 4,14 - 4,05 (m,
3H), 1,35 (¢, 3H, J=3,6 Hz), 1,19 (d, 6H, ] = 6,6 Hz)

Vi du 43: Piéu ché N-isopropyl-5-p-tolylfuran-2-carboxamit

O
Oy

'H NMR (300 MHz, DMSO-ds) & 8,16 (d, 1H, J= 7,8 Hz), 7,80 (d, 2H, J= 5.4
Hz), 7,28 (d, 2, T = 8,1 Hz), 7,13 (d, 1H, T = 3,6 Hz), 7,00 (d, 1H, J= 3,6 Hz), 4,16 -
4,05 (m, 1H), 2,34 (s, 1H), 1,19 (d, 6H, ] = 6,6 Hz)
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Vi du 44: Diéu ché N-isopropyl-5-phenylfuran-2-carboxamit

(@]
O

'H NMR (300 MHz, DMSO-ds) 8 8,20 (d, 1H, J = 8,1 Hz), 7,94 - 7,91 (m, 2H),
7,50 - 7,45 (m, 2H), 7,40 - 7,35 (m, 1H), 7,16 - 7,15 (m, 1H), 7,09 - 7,07 (m, 1H), 4,17
- 4,06 (m, 1H), 1,20 (d, 6, T = 6,6 Hz)

Vi du 45: Piéu ché N-isopropyl-5-(4-isopropylphenyl)furan-2-carboxamit

Wk
L

I'H NMR (300 MHz, DMSO-ds) § 8,16 (d, 1H, J = 8,1 Hz), 7,82 (d, 2H, J = 8,4
Hz), 7.34 (d, 2H, T = 8,1 Hz), 7,14 (d, 1H, T = 3,6 Hz), 6,99 (d, 1H, J = 3,6 Hz), 4,16 -
4,05 (m, 1H), 3,00 - 2,86 (m, 1H), 1,23 (d, 6H, ] = 6,9 Hz), 1,19 (d, 6H, J = 6,6 Hz)

Vi du 46: Diéu ché 5-(4-xyanophenyl)-N-isopropylfuran-2-carboxamit

O

'H NMR (300 MHz, DMSO-ds) § 8,34 (d, 1H, T = 7,8 Hz), 8,13 (d, 2H, J = 8,7
Hz), 7,95 (d, 2H, T = 8,7 Hz), 7,34 (d, 1H, ] = 3,6 Hz), 7,20 (d, 1H, J = 3,6 Hz), 4,18 -
4,06 (m, 1H), 1,20 (d, 6H, ] = 6,6 Hz)

Vi du 47: Diéu ché 5-(3,5-dimetylphenyl)-N-phenylfuran-2-carboxamit

Q\Q/l

'H NMR (300 MHz, DMSO-ds) 8§ 10,14 (s, 1H), 7,79 - 7,75 (m, 2H), 7,59 -
7,58 (m, 2H), 7,41 - 7,35 (m, 3H), 7,15 - 7,10 (m, 2H), 7,04 - 7,03 (m, 1H), 2,35 (d, J
=0,5 Hz, 6H)

Vi du 48: Piéu ché 5-(3,5-dimetylphenyl)-N-phenylthiophen-2-carboxamit
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0
s /[::j
L

'H NMR (300 MHz, DMSO-ds) & 10,24 (s, 1H), 8,03 (d, 2H, J = 4,2 Hz), 7,75
(d, 2H, T = 7,5 Hz), 7,60 (d, 1H, T = 3,9 Hz), 7,37 (t, 4H, I = 7.8 Hz), 7,12 (¢, 1H, ] =
7,3 Hz), 7,036 (s, 1T1), 2,33 (s, 6H)

Vi du 49: Diéu ché N-phenyl-5-(pyridin-3-yl)thiophen-2-carboxamit

O
Sy
NN

'"H NMR (300 MHz, DMSO-dg) 6 10,32 (s, 1H), 7,73 (dd, 1H, J = 0,6 Hz), 7,73
(dd, 1H, J=1,5 Hz), 8,18 - 8,08 (m, 2H), 7,76 (t, 3H, ] = 6,0 Hz), 7,53 - 7,49 (m, 1H),
7,38 (t,2H, T=7,9 Hz), 7,13 (t, 1H, J = 7,4 Hz)

Vi du 50: Piéu ché N-etyl-5-(pyridin-3-yl)thiophen-2-carboxamit
O

7\ s
N=" "% / H’“\

'H NMR (300 MHz, DMSO-ds) & 8,95 (dd, 1H, J = 0,6 Hz), 8,57 - 8,54 (m, 2H),
8,12 - 8,08 (m, 1H), 7,77 (d, 1H, I = 3,9 Hz), 7,66 (d, 1H, J = 3,9 Hz), 7,50 - 7,45 (m,
1H), 3,31 - 3,24 (m, 2H), 1,14 (t, 3H, T = 7,2 Hz)

Vi du 51: Diéu ché 5-(3,4-diflophenyl)-N-phenylfuran-2-carboxamit

F
seVS ¥g
Y

'H NMR (300 MHz, DMSO-de) & 10,20 (s, 1H), 8,15 (ddd, J = 11,8, 8,0, 2,1 Hz,
1H), 7,88 - 7,84 (m, 1H), 7,75 (dd, T = 8,6, 1,1 Hz, 2H), 7,60 (dt, J = 10,5, 8,6 Hz, 1H),
7.41-7,36 (m, 3H), 7,26 (d, T = 3,6 Hz, 1H), 7,17 - 7,12 (m, 1H)

Vi du 52: Didu ché N-phenyl-5-p-tolylfuran-2-carboxamit

(0]
@@A(J
Y
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'H NMR (300 MHz, DMSO-de) § 10,14 (s, 1H), 7,87 (d, J = 8,2 Hz, 2H), 7,78 -
7,75 (m, 2H), 7,40 - 7,30 (m, 5H), 7,15 - 7,10 (m, 2H), 2,36 (s, 3H)

Vi du 53: Diéu ché N-phenyl-5-(pyridin-3-yl)furan-2-carboxamit

@)
4L
NN

'H NMR (300 MHz, DMSO-ds) 6 10,22 (s, 1H), 9,25 (dd, J = 2,3, 0,8 Hz, 1H),
8,59 (dd, ] = 4,8, 1,6 Hz, 1H), 8,35 (ddd, J = 8,0, 2,3, 1,6 Hz, 1H), 7,78 - 7,75 (m, 2H),
7,54 (ddd, J = 8,0, 4,8, 0,9 Hz, 1H), 7,44 (d, J = 3,7 Hz, 1H), 7,42 - 7,36 (m, 2H), 7,34
(d, J=3,6 Hz, 1H), 7,17 - 7,11 (m, 1H)

Vi du 54: Didu ché 5-(4-hydroxy-3-metoxyphenyl)-N-isopropylfuran-2-

carboxamit

o0
HO Q
o

'H NMR (300 MHz, DMSO-ds) & 9,37 (s, 1H), 8,09 (d, J = 8,1 Hz, 1H), 7,39 -
7,36 (m, 2H), 7,12 (d, T = 3,6 Hz, 1H), 6,90 - 6,84 (m, 2H), 4,16 - 4,04 (m, 1H), 3,86 (s,
3H), 1,19 (d, J = 6,6 Hz, 6H)

Vi du 55: Piéu ché N,5-di(pyridin-3-yl)thiophen-2-carboxamit

o =
sSu ¥y
N= \ H\N

'H NMR (300 MHz, DMSO-ds) & 10,56 (s, 1H), 9,00 (d, 1H, J = 1,8 Hz), 8,92
(d, 1H, J = 2,1 Hz), 8,58 (dd, 1H, T = 1,5 Hz), 8,33 (dd, 1H, J = 1,3 Hz), 8,19 - 8,12 (m,
3H), 7,77 (d, 1H, T = 3,9 Hz), 7,52 - 7,48 (m, 1H), 7,41 (q, 1H, J = 4,8 Hz)

Vi du 56: Diéu ché 5-(4-hydroxy-3-metoxyphenyl)-N-phenylfuran-2-

carboxamit

e)
peveyy
VN
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'H NMR (300 MHz, DMSO-ds) § 10,08 (s, 1H), 9,43 (s, 1H), 7,76 (dd, J = 8,7,
1,1 Hz, 2H), 7,47 - 7,34 (m, 5H), 7,14 - 7,09 (m, 1H), 7,00 (d, T = 3,6 Hz, 1H), 6,88 (d,
J=8,2 Hz, 1H), 3,88 (s, 3H)

Vi du 57: Diéu ché 5-(3,4-dimetoxyphenyl)-N-(pyridin-3-yl)furan-2-carboxamit

\‘\o
O/
o} o /[::W
\ ] NN

'H NMR (300 MHz, DMSO-ds) 8 10,33 (s, 1H), 8,94 (d, 1H, J = 2,1 Hz), 8,34 -
8,32 (m, 1H), 8,18 - 8,15 (m, 1H), 7,56 - 7,43 (m, 4H), 7,11 - 7,07 (m, 2H), 3,85 (d,
6H, J = 15,0 Hz)

Vi du 58: Piéu ché N.,5-di(pyridin-3-yl)furan-2-carboxamit

O/
SNy
N= \ ”\N

'H NMR (300 MHz, DMSO-ds) § 10,43 (s, 1H), 9,25 (t, 1H, J= 1,2 Hz), 8,94 (d,
1H, T = 2,1 Hz), 8,62 - 8,59 (m, 1H), 8,37 - 8,34 (m, 2H), 8,20 - 8,16 (m, 1H), 7,58 -
7,36 (m, 4H)

Vi du 59: Diéu ché 5-(4-hydroxy-3-metoxyphenyl)-N-(pyridin-3-yl)furan-2-

carboxamit

—0
O
N N
LN

'H NMR (300 MHz, DMSO-ds) § 10,29 (s, 1H), 9,46 (s, 1H), 8,94 (d, 1H, J =
2,4 Hz), 8,34 - 8,32 (m, 1H), 8,16 - 8,15 (m, 1H), 7,46 - 7,41 (m, 4H), 7,02 (d, 1H, J =
3,6 Hz), 6,89 (d, 1H, T=8,1 Hz), 3,89 (s, 3H)

Vi du 60: Diéu ché 5-(4-hydroxy-3-metoxyphenyl)-N-(pyridin-3-yl)thiophen-2-

carboxamit
0
O
N N
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I'H NMR (300 MHz, DMSO-ds) 8 10,38 (s, 1H), 9,44 (s, 1H), 8,90 (d, J = 2,3
Hz, 1H), 8,31 (dd, J = 4,7, 1,4 Hz, 1H), 8,17 - 8,14 (m, 1H), 8,00 (d, J = 4,0 Hz, 1H),
7,51 (d, J = 4,0 Hz, 1H), 7,40 (dd, J = 8,3, 4,7 Hz, 1H), 7,27 (d, J = 2,1 Hz, 1H), 7,17
(dd, 7=8,2, 2,1 Hz, 1H), 6,85 (d, J = 8,2 Hz, 1H), 3,87 (s, 3H)

Vi du 61: Piéu ché 5-(2-aminophenyl)-N-isopropylfuran-2-carboxamit

NHp
(0]
%Auk
'H NMR (300 MHz, DMSO-ds) 6 8,15 (d, J = 8,0 Hz, 1H), 7,62 (dd, J=7.9, 1,5
Hz, 1H), 7,18 (d, J = 3,6 Hz, 1H), 7,09 (ddd, J = 8,5, 7,2, 1,6 Hz, 1H), 6,85 - 6,81 (m,

2H), 6,66 (ddd, T = 8,2, 7,2, 1,2 Hz, 1H), 5,46 (s, 2H), 4,21 - 3,99 (m, 1H), 1,18 (d, ] =
6,6 Hz, 6H)

Vi du 62: Biéu ché N-isopropyl-5-(quinolin-3-yl)furan-2-carboxamit

/N \ Q
O
- A

'H NMR (300 MHz, DMSO-ds) § 9,49 (d, J = 2,2 Hz, 1H), 8,81 (d, ] = 2,0 Hz,
1H), 8,33 (d, J = 8,0 Hz, 1H), 8,08 - 8,05 (m, 2H), 7,79 (ddd, J = 8.4, 6,9, 1,5 Hz, 1H),
7,68 (ddd, J = 1,13, 6,99, 8,11 Hz, 1H), 7,39 (d, ] = 3,6 Hz, 1H), 7,26 (d, J = 3,6 Hz,
1H), 4,21 - 4,10 (m, 1H), 1,23 (d, ] = 6,6 Hz, 6H)

Vi du 63: Didu ché N-isopropyl-5-(2-oxoindolin-5-yl)furan-2-carboxamit

0
HN o
oti¥:§i:>\*§_}/l<ﬁ/l\

'H NMR (300 MHz, DMSO-ds) § 10,55 (s, 1H), 8,13 (d, J = 8,1 Hz, 1H), 7,78 -
7,74 (m, 2H), 7,11 (d, ] = 3,6 Hz, 1H), 6,91 - 6,87 (m, 2H), 4,19 - 4,03 (m, 1H), 3,56 (s,
2H), 1,19 (d, T = 6,6 Hz, 6H)

Vi du 64: Biéu ché 5-(1H-indol-5-yl)-N-isopropylfuran-2-carboxamit

(@)
HN o
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'H NMR (300 MHz, DMSO-ds) 5 11,26 (s, 1H), 8,15 - 8,12 (m, 2H), 7,64 (dd, J
=85, 1,6 Hz, 1H), 7,47 - 7,40 (m, 2H), 7,13 (d, ] = 3,5 Hz, 1H), 6,90 (d, J = 3,5 Hz,
1H), 6,52 - 6,51 (m, 1H), 4,17 - 4,10 (m, 1H), 1,21 (d, J = 6,6 Hz, 6H)

Vi du 65: Diéu ché N-isopropyl-5-(isoquinolin-4-yl)furan-2-carboxamit

'H NMR (300 MHz, DMSO-ds) § 9,37 (s, 1H), 9,01 (s, 1H), 8,43 (d,J = 8,5 Hz,
1H), 8,33 - 8,24 (m, 2H), 7,96 - 7,90 (m, 1H), 7,80 (t, ] = 7,2 Hz, 1H), 7,34 (d, ] = 3,6
Hz, 1H), 7,24 (d, J = 3,6 Hz, 1H), 4,22 - 4,06 (m, 1H), 1,21 (d, J = 6,6 Hz, 6H)

Vi du 66: Diéu ché N-isopropyl-5-(pyridin-3-yl)furan-2-carboxamit

/N \ ?
0

'H NMR (300 MHz, DMSO-ds) § 9,20 - 9,19 (m, 1H), 8,57 - 8,55 (m, 1H), 8,31
- 8,27 (m, 2H), 7,53 - 7,48 (m, 1H), 7,24 - 7,18 (m, 2H), 4,20 - 4,04 (m, 1H), 1,20 (d,
6H, T = 6,6 Hz)

Vi du 67: Diéu ché isopropyl 5-(pyridin-3-yl)furan-2-carboxylat

N 0
Y\ o /L\
= \ |/ ©
'"H NMR (300 MHz, DMSO-ds) & 9,05 (s, 1H), 8,62 - 8,61 (m, 1H), 8,18 - 8,17
(m, 1H), 7,55 - 7,33 (m, 3H), 5,20 - 5,10 (m, 1H), 1,34 (d, 6H, J = 6,3Hz)
Vi du 68: Diéu ché etyl 5-(pyridin-3-yl)furan-2-carboxylat
N o]

7\ o
= \ [/ O\

'H NMR (300 MHz, DMSO) § 9,05 (dd, J = 2,3, 0,8 Hz, 1H), 8,60 (dd, J = 4.8,
1,6 Hz, 1H), 8,20 - 8,16 (m, 1), 7,55 - 7,51 (m, 1H), 7,45 (d, J = 3,7 Hz, 1H), 7,34 (d,
T=3,7 Hz, 1H), 4,33 (q, = 7,1 Hz, 2H), 1,32 (t, I = 7.1 Hz, 3H)
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Vi du 69: Diu ché phenyl 5-(pyridin-3-yl)furan-2-carboxylat

N 0
\e) /[::]
Wo

'H NMR (300 MHz, CDCls) 8 9,06 (s, 1H), 8,62 - 8,61 (m, 1H), 8,16 - 8,12 (m,
1H), 7,49 - 7,37 (m, 4H), 7,31 - 7,28 (m, 1H), 7,25 - 7,23 (m, 2H), 6,93 (d, 1H, J =
3,9Hz)

Vi du 70: Diéu ché pyridin-3-yl 5-(pyridin-3-yl)furan-2-carboxylat

N (o) N
72 \ -~
O LA

'H NMR (300 MHz, CDCls) § 9,07 - 9,06 (m, 1H), 8,60 - 8,54 (m, 3H), 8,16 -
8,13 (m, 1H), 7,67 - 7,63 (m, 1H), 7,53 (d, ] = 3,7 Hz, 1H), 7,43 - 7,38 (m, 2H), 6,95
(d, J=3,7 Hz, 1H)

Vi du 71: Diéu ché etyl 5-(pyridin-3-yl)thiophen-2-carboxylat

N )
7\ s ;
= \ 0"\

'H NMR (300 MHz, DMSO-de) & 9,01 - 9,00 (m, 1H), 8,61 - 8,59 (m, 1H), 8,19
- 8,15 (m, 1H), 7,85 - 7,84 (m, 1H), 7,77 - 7,74 (m, 1H), 7,52 - 7,48 (m, 1H), 4,32 (q,
2H, T =72 Hz), 1,32 (t, 3H, T = 7,2 Hz)

Vi du 72: Bidu ché isopropyl 5-(pyridin-3-yl)thiophen-2-carboxylat

/N \ 0
O LA

'H NMR (300 MHz, DMSO-ds) § 9,00 - 8,99 (m, 1H), 8,60 - 8,58 (m, 1H), 8,19
- 8,15 (m, 1H), 7,83 - 7,81 (m, 1H), 7,74 - 7,73 (m, 1H), 7,52 - 7,47 (m, 1H), 1,32 (d,
6H, T = 6,3 Hz)

Vi du 73: Diéu ché phenyl 5-(pyridin-3-yl)thiophen-2-carboxylat

N o)
7\ s /[::j
O~
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'H NMR (300 MHz, CDCL) § 8,96 - 8,95 (m, 1H), 8,63 - 8,61 (m, 1H), 7,99 -
7,92 (m, 2H), 7,47 - 7,39 (m, 4H), 7,31 - 7,26 (m, 1H), 7,25 - 7,22 (m, 2H)

Vi du 74: Diéu ché pyridin-3-yl 5-(pyridin-3-yl)thiophen-2-carboxylat

N 0 N
7\ s ~
(>;>\W§;]/J<o/£;/]

'H NMR (300 MHz, DMSO-ds) § 9,08 - 9,07 (m, 1H), 8,65 - 8,61 (m, 2H), 8,56
- 8,54 (m, 1H), 8,26 - 8,22 (m, 1H), 8,13 - 8,12 (m, 1H), 7,88 - 7,83 (m, 2H), 7,58 -
7,51 (m, 2H)

Vi du 75: Piéu ché 5-(3-hydroxyphenyl)-N-isopropylfuran-2-carboxamit

HO
(0]
(0] /k
N
'H NMR (300 MHz, DMSO-ds) 6 9,67 (s, 1H), 8,22 (d, 1H, J = 8,1 Hz), 7,34 -

7,22 (m, 3H), 7,14 - 7,13 (m, 1H), 6,99 - 6,98 (m, 1H), 6,79 - 6,76 (m, 1H), 4,16 - 4,04
(m, 1H), 1,18 (d, 6H, T = 6,6 Hz)

Vi du 76: Diéu ché 5-(3,4-dimetoxyphenyl)-N-isopropylfuran-2-carboxamit

\ 9
o (@]

O
@@/‘LHJ\

'H NMR (300 MHz, DMSO-dg) & 8,11 (d, 1H, J = 7,8 Hz), 7,48 (q, 1H, J = 2,1
Hz), 7,39 (d, 1H, J = 2,1 Hz), 7,13 (d, 1H, T=3.6 Hz), 7,04 (d, 1H, J = 8,4 Hz), 6,97 (d,
1H, J = 3,6 Hz), 4,13 - 4,06 (m, 1H), 3,83 (d, 6H, J = 12,6 Hz), 1,19 (d, 6H, J = 6,6 Hz)

Vi du 77: Piéu ché etyl 5-(3,4-dimetoxyphenyl)furan-2-carboxylat
\ 0
\ / O\

Hop chit néu ¢ @ muc (hicu suit: 48,3%) thu dugc dudi dang dau mau nau
vang nhat theo cach gidng nhu trong Vi du diéu ché 3, ngoai trir ring Hop chat trung
gian 4 dugc st dung thay cho 5-brom-N-isopropylthiophen-2-carboxamit.
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'H NMR (300 MHz, DMSO-ds) § 7,40 - 7,36 (m, 2H), 7,34 (d, 1H, J = 2,1 Hz),
7.09 - 7,05 (m, 2H), 4,31 (q, 2H, J = 7,2 Hz), 3,83 (d, 6H, I = 10,5 Hz), 1,31 (t, 3H, J =
10,5 Hz)

Vi du 78: Diéu ché 5-(3,5-diflophenyl)-N-isopropylfuran-2-carboxamit

)
Wk
YA

'H NMR (300 MHz, DMSO-ds) & 8,30 (d, 1H, J=7,8 Hz), 7,79 - 7,70 (m, 2H),
7,29 - 7,16 (m, 3H), 4,18 - 4,07 (m, 1H), 1,20 (d, 6H, ] = 6,9 Hz)
Vi du 79: Piéu ché etyl 5-(2-aminophenyl)furan-2-carboxylat

NH,

0
\ 07\

O

'H NMR (300 MHz, DMSO-ds) § 7,51 (q, 1H, ] = 0 Hz), 7,40 (d, 1H, T = 6 Hz),
7.14-7,09 (m, 1H), 6,5 (d, 1H, T = 6 Hz), 6,83 (g, 1H, J = 0 Hz), 6,69-6,64 (m, 1H),
5,54 (s, 2H), 4,31 (q, 2H, T = 6 Hz), 1,31 (t, 3H, ] = 7,5 Hz)

Vi du 80: Piéu ché etyl 5-(isoquinolin-4-yl)furan-2-carboxylat

'H NMR (300 MHz, DMSO-ds) & 9,40 (d, 1H, J = 0 Hz), 8,87 (s, 1H), 8,44 (q,
1H, J = 0 Hz), 8,27 (d, 1H, J = 9 Hz), 7,97-7,92 (m, 1H), 7,83-7,78 (m, 1H), 7,54 (d,
1H, T=3 Hz), 7,32 (d, 1H, J=3 Hz), 4,36 (g, 2H, ] = 6 Hz), 1,34 (t, 31, J = 7,5 Hz)

Vi du 81: Diéu ché etyl 5-(4-(metoxycarbonyl)phenyl)furan-2-carboxylat

o
O

-~ (0]
° \ / o\

'H NMR (300 MHz, DMSO-de) & 8,08-7,95 (m, 4H), 7,45 (d, 1H, J = 6 Hz),
737 (d, 1H, J = 3 Hz), 4,34 (q, 2H, T = 6 Hz), 3,89 (d, 3H, T = 3Hz), 1,33 (t, 3H, ] =
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7,5 Hz)
Vi du 82: Diéu ché etyl 5-(3,5-diflophenyl)furan-2-carboxylat
F
O

0

. \ / 07\

'H NMR (300 MHz, DMSO-d¢) 6 7,55-7,52 (m, 2H), 7,45 (d, 1H, J = 3Hz),
7,38 (d, 1H, J = 3 Hz), 7,35-7,28 (m, 1H), 4,33 (q, 2H, J = 6 Hz), 1,33 (t, 3H, J = 7.5
Hz)

Vi du 83: DPiéu ché 5-(3,5-dimetylphenyl)-N-(pyridin-3-yl)furan-2-carboxamit

M g
O /O
Y 'ns

'H NMR (300 MHz, DMSO-ds) & 10,35 (s, 1H), 8,95 (d, 1H, J = 3 Hz), 8,34 (q,
1H, J = 0 Hz), 8,19-8,15 (m, 1H), 7,59 (t, 2H, J = 0 Hz), 7,45-7,40 (m, 2H), 7,15 (d,
1H, J =3 Hz), 7,05 (s, 1H), 2,36 (d, 6H, ] = 0 Hz)

Vi du 84: Piéu ché 5-(2,4-dimetylphenyl)-N-(pyridin-3-yl)furan-2-carboxamit

W/
o /@J
Y

'H NMR (300 MHz, DMSO-ds) § 10,34 (s, 1H), 8,93 (d, 1H, J = 0 Hz), 8,33 (q,
1H, ] = 3 Hz), 8,19-8,15 (m, 1H), 7,84 (d, 1H, T =9 Hz), 7,48 (d, 1H, J = 6 Hz), 7,43-
7,39 (m, 1H), 7,18-7,17 (m, 2H), 6,90 (d, 1H, T =3 Hz), 2,48 (s, 3H), 2,33 (5, 3H)

Vi du 85: Diéu ché 5-(3,5-dimetylphenyl)-N-isopropylfuran-2-carboxamit

[a WS WY
Y

'H NMR (300 MHz, DMSO-de) & 8,15 (d, J = 8,1 Hz, 1H), 7,53 - 7,49 (m, 2H),
7.14 (d, J = 3,6 Hz, 1H), 7,02 - 7,00 (m, 2H), 4,20 - 3,99 (m, 1H), 2,33 (d, ] = 0,5 Hz,
6H), 1,20 (d, T = 6,6 Hz, 6H)

-41-



38015

Vi du 86: Diéu ché etyl 5-(3,5-dimetylphenyl)furan-2-carboxylat

O
O

WA
'H NMR (300 MHz, DMSO-ds) 8 7,46 - 7,42 (m, 2H), 7,38 (d, J = 3,7 Hz, 1H),
7,12 (d, T = 3,6 Hz, 1H), 7,06 - 7,03 (m, 1H), 4,32 (q, J = 7,1 Hz, 2H), 2,35 - 2,32 (m,
6H), 1,31 (t, T =71 Hz, 3H)

Vi du 87: DBiéu ché etyl 5-(3-hydroxyphenyl)furan-2-carboxylat

HO

0O
O

\ 07\
'H NMR (300 MHz, DMSO-ds) 8 9,71 (s, 1H), 7,38 (d, ] = 3,7 Hz, 1H), 7,29 -
7,21 (m, 3H), 7,10 (d, J = 3,6 Hz, 1H), 6,83 - 6,79 (m, 1H), 4,31 (g, I =7,1 Hz, 2H),
1,31 (t, J=7,1 Hz, 3H)
Vidu 88: Diéu ché etyl 5-(quinolin-3-yl)furan-2-carboxylat
N (6]
74 \ 0
= \ / O\
'"H NMR (300 MHz, DMSO-ds) & 9,38 (d, ] =2,3 Hz, 1H), 8,74 (d, J = 2,2 Hz,
1H), 8,16 - 8,13 (m, 1H), 8,08 - 8,05 (m, 1H), 7,81 (ddd, J = 8.4, 6,9, 1,5 Hz, 1H), 7,68
(ddd, J = 8,1, 6,9, 1,2 Hz, 1H), 7,51 - 7,48 (m, 2H), 4,36 (q, J=7,1 Hz, 2H), 1,34 (t, J
=7,1 Hz, 3H)
Vi du 89: Piéu ché etyl 5-(4-xyanophenyl)furan-2-carboxylat

0}
NC o

\ o\

'H NMR (300 MHz, DMSO-de) & 8,02 - 7,94 (m, 4H), 7,45 (dd, J=9,2, 3,7 Hz,
2H), 4,33 (q, ] = 7,1 Hz, 2H), 1,32 (t, = 7,1 Hz, 3H)

Vi du 90: Piéu ché etyl 5-(1H-indol-5-yl)furan-2-carboxylat
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o
HN o

N \ / 07\
'H NMR (300 MHz, DMSO-de) 8 11,31 (s, 1H), 8,06 - 8,01 (m, 1H), 7,58 -
7,55 (m, 1H), 7,51 - 7,46 (m, 1H), 7,44 - 7,40 (m, 1H), 7,38 (d, J = 3,6 Hz, 1H), 7,02
(d, J = 3,6 Hz, 1H), 6,56 - 6,52 (m, 1H), 4,31 (q, J = 7,1 Hz, 2H), 1,32 (t, J=7,1 Hz,
3H)

Vi du 91: Pidu ché 5-(3-hydroxyphenyl)-N-(pyridin-3-yl)furan-2-carboxamit

HO

Q\Qj .
O /@1
N

'H NMR (400 MHz, DMSO) 8 10,41 (s, 1H), 9,72 (s, 1H), 8,94 (d, J = 2,3 Hz,
1H), 8,34 (dd, ] = 4,7, 1,4 Hz, 1H), 8,19 - 8,16 (m, 1H), 7,48 - 7,35 (m, 4H), 7,29 (¢, J
=17,8 Hz, 1H), 7,13 (d, J = 3,6 Hz, 1H), 6,84 - 6,81 (m, 1H)

Trong cac Vi du 92 dén 94 sau, cac hop chat twong tmg duoc didu ché theo
cach gidng nhu trong Vi du 33, ngoai trir rang cac nguyén liéu khéi dAu duoc thay ddi
theo cAu tric cta cac hop chét tuong tmg cin dugc didu ché.

Vi du 92: Dibu ché 5-(3-(etylcarbamoyl)phenyl)-N-isopropylfuran-2-

carboxamit

P
é\@j
O
S

'H NMR (300 MHz, DMSO) & 8,57 (t, J = 5,4 Hz, 1H), 8,27 - 8,23 (m, 2H),
8,07 - 8,05 (m, 1H), 7,81 - 7,78 (m, 1H), 7,56 (t, J = 7,7 Hz, 1H), 7,19 (d, J = 3,6 Hz,
1H), 7,13 (d, T = 3,6 Hz, 1H), 4,17 - 4,05 (m, 1H), 3,37 - 3,28 (m, 2H), 1,21 - 1,13 (m,
9H)

Vi du 93: Piéu ché 5-(4-(etylcarbamoyl)phenyl)-N-isopropylfuran-2-

carboxamit
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O
O
(@)

'H NMR (300 MHz, DMSO) & 8,55 (1, ] = 5,4 Hz, 1H), 8,28 (d, J = 8,1 Hz, 1H),
8.06 - 7,89 (m, 4H), 7,20 (q, J = 3,6 Hz, 2H), 4,18 - 4,06 (m, 1H), 3,36 - 3,27 (m, 2H),
1,22 - 1,12 (m, 9H)

Vi du 94: Piéu ché N-isopropyl-5-(4-(isopropylcarbamoyl)phenyl)furan-2-

carboxamit

O
@]
%mk@@*ﬁk

'H NMR (300 MHz, DMSO) § 8,29 - 8,26 (m, 2H), 8,02 - 7,88 (m, 4H), 7,21 -
7.17 (m, 2H), 4,17 - 4,06 (m, 2H), 1,21 - 1,17 (m, 12H)

Vi du so sanh

Hop chit (5-(3,4-dimetoxyphenyl)-N-isopropylthiophen-2-carboxamit) boc 10
trong Vi du 1 cua cong bé patent Han Quéc s6 10-2017-0022790 duge sir dung lam vi
du so sanh.

Vi du thir nghiém 1: Téc dung hoat hoéa qua trinh tu thye
1) Phuong phap hoat hda qua trinh tu thuc

Mic d6 hoat héa qué trinh ty thuc cia mdi hop chat duge danh gia bing cach

so sanh mitc d6 san xuat LC3-II trong céc té bao Hep3B.

Cu thé, té bao gan Hep3B cua ngudi duge nudi chy trong mdi truong DMEM &
nhiét do 37°C dudi méi trudmg khi 5% CO2. Céc € bao tuong img dugc phan phoi
vao dia ¢ 6 16 & mat do 5x10° té bao/1d. Cac té bao nay lan luot duge xtr ly béng
DMSO, hop chit dugc didu ché trong cac Vi du duoc md ta trén ddy, va hop chét cua
Vi du so sanh, va sau d6 duogc xu ly trong moi truong DMEM & nhiét dd 37°C duoi
mdi truong khi 5% CO» trong 12 gid dé kich thich qu4 trinh tu thuc. Sau do, cac té bao
Hep3B dugc lam tan bang dém chiét chira dung dich hon hop chét trc ché proteaza
(dung dich PBS chua 0,5% Triton X-100, 1 mM NasVOa, v.v.), va sau d6 qua trinh
phan doan ADN dugc thuc hién bing khudy 4m. Luong protein dugc xac dinh bang
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albumin huyét thanh bd lam chudn protein st dung bot kit thir nghiém protein
SMART™ BCA Protein Assay tir iNtRON Biotechnology. Sau khi dién di 10~ 50 ug
protein t€ bao téng cdng trong 8~12% (khéi luong/thé tich) gel polyacrylamit chita 0,1%
SDS, cac protein ¢6 mit trong gel dugc chuyén dén mang PVDF bang k¥ thut thim
tach dién. Sau do, dé phong bé lién két khong ddc hiéu, mang PVDF dugc dat trong
dung dich TBS-tween (nudc mudi dém tris-tween, Sigma Co.) chira 5% sita kho khong
béo va duoc phan Gng & nhiét d¢ trong phong trong 1 gio. Thiét bi loc dugc dit trong
dung dich TBS-tween chtra khang thé dac hiéu chdng lai protein LC3 (Cell Signaling),
dugc dé yén ¢ nhiét d6 4°C trong 12 gid, va sau d6 duoc dan nhan bang khang thé thi
cAp da duge dan nhan bang HRP (Horseradish Peroxidase, Sigma Co., Cat No. P0889).
Sau do, cac bang dugc xac dinh béng cach st dung ECL (Enhanced

Chemiluminescence, Thermo Scientific, Cat No. 34080).
2) Két qua xac dinh su hoat héa qua trinh tu thuc

Viéc kich thich qua trinh tu thuc ¢ thé duoc x4c nhan béng su tang phan tu
LC3-II dic hiéu. Tidn chit LC3 thuong dugce phan tin trong bao chat, dugc phan cét
theo cach phan gidi protein, va c¢6 mit & dang LC3-1. Khi qua trinh tu thyc duoc hoat
héa, glyxin dau tan C dugc cai bién dé tao thanh LC3-II, phan tir nay di chuyén dén

thé tu thuc va dugc phan bb & dang dbm.

Két qua xac dinh duoc thé hién trong Bang 1 dudi day. Lugng LC3-II gia ting
béi viee diéu tri béng hop chit dugc dinh lugng bang cach xac dinh mat do cua bang,
va sau d6 duoc so sanh vé6i lugng LC3-11 gia tang boi viec diéu tri bang hop chit ctia
Vi du so sanh, va gia tri so sanh dugc thé hién trong Bang 1. Ttc la, trudng hop cé
cung kha ning kich thich qué trinh tu thuc nhu hop chét cta Vi du so sanh duogc biéu
dién bing gia tri bang 1; trudng hop c6 kha nang kich thich qud trinh tu thue t5t hon
so vai hop chét ctia Vi du so sanh duge biéu dién béang gia tri 16n hon 1; va trudng hop
¢6 kha ning kich thich qua trinh ty thuc yéu hon so v6i hop chét ctia Vi du so sanh

duoc biéu dién boi gi tri nho hon 1.

Bang 1
Kha néng kich Kha nang kich
Vidu so thich qua trinh tu Vidu sd thich qua trinh tu
thuc thuc
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Vidul 1,48 Vidu 31 1,49
Vidu?2 1,38 Vidu 48 1,46
Vidu4 1,16 Vidu 49 1,51
Vidu5 1,80 Viduy 58 1,10
Vidu7 1,24 Vidu 65 1,66
Vidull 2,13 Vidu 72 1,08
Vidu 12 1,19 Vidu 85 1,09
Vidu 14 1,13 Vidu 88 1,02
Vidu 15 1,50 Vidu 89 1,64
Vidu 17 1,99 Viduy 91 1,33
Vidu 18 1,13 Vidu 92 1,41
Vidu 27 1,01 Vidu 93 1,19
Viduy 28 1,60 Vidu 94 1,17
Vidu 30 1,02 Vi du so sanh 1,00

Nhu duoc thé hién trong Bang 1 trén day, c6 thé xac nhan duogc bdi su gia ting
LC3-II rang céc té bao Hep3B kich thich qué trinh tu thuc bdi vige diéu tri bang hop
chit ctia Vi du so sanh dugc dung lam chét dbi chimg. Ngoai ra, hop chét theo sang
ché cho thiy su gia ting LC3-II so v6i hop chat ctia Vi du so sanh. Do d6, c6 thé thiy

rng cac hop chit theo sdng ché c6 kha nang kich thich qua trinh tu thuc tuyét voi.

Vi dy thir nghiém 2: Xac nhan cong hiéu chéng viém gan nhiém m& khong do

ruQu, Xo hda gan va xo gan

Pé x4c nhan cong hiéu ctia hop chat theo sang ché doi voi viém gan nhiém mo

khong do rugu va xo hoa gan, cac thir nghiém ¢ dong vét dugce tién hanh.

Cu thé, ddi vai 48 con chudt tir 6 dén 9 tuan tudi dugce kich thich méic viém gan
nhidm m& khong do ruou (8 con cho mdi vi du thir nghiém dudi day), hop chét cia Vi
du 1 duoc chia thanh c4c nhom liéu thap, trung binh va cao cing véi chit dan thudc
(10% HPbCD trong dung dich CMC 0,5%), va dugc dung qua dudng miéng hai lan

mot ngay.

D& 1am nhém so sanh, 4 con chudt binh thuong khéng duge diéu tri cho dén 9
tuan tudi. P& lam ddi ching duong, déi voi 8 con chudt tir 6 dén 9 tudn tudi duoc kich
thich mac viém gan nhiém m& khong do rugu, telmisartan, mot chét tri liéu chuing ting
huyét ap, va axit obeticholic (OCA) hién dang duoc phat trién 1am chét tri liéu cua
NASH lan luot duge st dung qua duong miéng mot 1An mot ngay voi lieu 10 mg/ ke,

30 mg/kg. Dé lam d6i ching 4m, d6i voi 8 con chudt tir 6 dén 9 tudn tudi dugc kich
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thich méc viém gan nhiém m& khong do rugu, chi 10 mL/kg cta chat dan thubc
HPbCD 10% trong dung dich CMC 0,5% duogc ding qua dudong miéng hai 1an mot
ngay.

Sau do, muc do ctia bénh thoai héa md, viém va phinh cang duoc xac dinh ddi
vGi gan cua cac dong vat thir nghiém 9 tudn tudi bang cach sir dung phép nhudm mau
HE, va dién tich xo hoa duge quan sat va duoc xac dinh bang cach st dung phép
nhuém mau do Sirius. Céc két qua dugc tinh diém béng cach st dung Thir nghiém da
so sanh Bonferroni (Bonferroni Multiple Comparison Test), va duoc thé hién trén FIG.

1 va2.

FIG. 1 1a dd thi thé hién diém sé hoat tinh bénh gan nhiém m& khéng phai do
ruou (NAFLD) dugc tinh toan tur didm s két hop cua k;énh thoai hdéa md, viém va
phinh cing & gan clia cdc dong vat thir nghiém. Nhu duge thé hién trén FIG. 1, ¢6 thé
xac nhan duoc rang hop chat theo sang ché ¢6 hoat tinh déng ké dé 1am thuyén gidm
viém gan nhiém m& khéng do rugu theo cach phu thude lidu luong. FIG. 2 1a dd thi thé
hién dién tich xo hoa bang cach nhudm mau mirc 4 xo hoa dbi voi gan cua cac dong
vat thir nghiém. P4 xac nhan duoc réng cac con chudt s dung hop chét theo sang ché
thé hién hoat tinh ngin chin xo héa phu thudc vao lidu luong cta din xuét da dé cap

trén day.
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YEU CAU BAO HQ

1. Hop chit dugc chon tir nhém bao gbm:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

23)

5-(4-hydroxy-3-metoxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(3-hydroxy-4-metoxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(3,4-dihydroxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(3-hydroxyphenyl)-N-isopropylthiophen-2-carboxamit,
5-(4-hydroxyphenyl)-N-isopropylthiophen-2-carboxamit,
N-isopropyl-5-(2-metoxypyridin-3-yl)thiophen-2-carboxamit,
N-isopropyl-5-(6-metoxypyridin-3-yl)thiophen-2-carboxamit,
5-(6-etoxypyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
N-isopropyl-5-(5-metoxypyridin-3-yl)thiophen-2-carboxamit,
5-(1H-indol-5-yl)-N-isopropylthiophen-2-carboxamit,
5-(2,6-dimetoxypyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
5-(6-aminopyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
5-(6-amino-5-metoxypyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
N-isopropyl-5-(isoquinolin-4-yl)thiophen-2-carboxamit,
5-(6-xyanopyridin-3-yl)-N-isopropylthiophen-2-carboxamit,
N-isopropyl-5-(quinolin-3-yl)thiophen-2-carboxamit,
5-(3-aminophenyl)-N-isopropylthiophen-2-carboxamit,

metyl 4-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoat,

axit 4-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoic,
5-(2-aminophenyl)-N-isopropylthiophen-2-carboxamit,

metyl 3-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoat,

axit 3-(5-(isopropylcarbamoyl)thiophen-2-yl)benzoic,

N-isopropyl-5-p-tolylthiophen-2-carboxamit,
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24) 5-(4-etylphenyl)-N-isopropylthiophen-2-carboxamit,

25) N-isopropyl-5-(4-isopropylphenyl)thiophen-2-carboxamit,

26) 5-(3,4-diflophenyl)-N-isopropylthiophen-2-carboxamit,

27) 5-(3,5-dimetylphenyl)-N-isopropylthiophen-2-carboxamit,

28) N-isopropyl-5-m-tolylthiophen-2-carboxamit,

29) 5-(2,4-dimetylphenyl)-N-isopropylthiophen-2-carboxamit,

30) 5-(4-xyanophenyl)-N-isopropylthiophen-2-carboxamit,

31) N-isopropyl-5-(4-(isopropylcarbamoyl)phenyl)thiophen-2-carboxamit,
32) 5-(3,5-diflophenyl)-N-isopropylthiophen-2-carboxamit,

33) 5-(4-etoxyphenyl)-N-isopropylthiophen-2-carboxamit,

34) 5-(4-(etylcarbamoyl)phenyl)-N-isopropylthiophen-2-carboxamit,
35) N-isopropyl-5-(4-(phenylcarbamoyl)phenyl)thiophen-2-carboxamit,
36) 5-(2,4-dimetylphenyl)-N-isopropylfuran-2-carboxamit,

37) 5-(3,4-diflophenyl)-N-isopropylfuran-2-carboxamit,

38) 5-(4-etylphenyl)-N-isopropylfuran-2-carboxamit,

39) N-isopropyl-5-m-tolylfuran-2-carboxamit,

40) 5-(4-etoxyphenyl)-N-isopropylfuran-2-carboxamit,

41) N-isopropyl-5-p-tolylfuran-2-carboxamit,

42) N-isopropyl-5-(4-isopropylphenyl)furan-2-carboxamit,

43) 5-(4-xyanophenyl)-N-isopropylfuran-2-carboxamit,

44) N-etyl-5-(pyridin-3-yl)thiophen-2-carboxamit,

45) 5-(3,4-diflophenyl)-N-phenylfuran-2-carboxamit,

46) 5-(4-hydroxy-3-metoxyphenyl)-N-isopropylfuran-2-carboxamit,
47) N,5-di(pyridin-3-yl)thiophen-2-carboxamit,

48) 5-(4-hydroxy-3-metoxyphenyl)-N-phenylfuran-2-carboxamit,
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49) N,5-di(pyridin-3-yl)furan-2-carboxamit,

50) 5-(4-hydroxy-3-metoxyphenyl)-N-(pyridin-3-yl)furan-2-carboxamit,
51) 5-(4-hydroxy-3-metoxyphenyl)-N-(pyridin-3-yl)thiophen-2-carboxamit,
52) 5-(2-aminophenyl)-N-isopropylfuran-2-carboxamit,

53) N-isopropyl-5-(quinolin-3-yl)furan-2-carboxamit,

54) N-isopropyl-5-(2-oxoindolin-5-yl)furan-2-carboxamit,

55) 5-(1H-indol-5-y1)-N-isopropylfuran-2-carboxamit,

56) N-isopropyl-5-(isoquinolin-4-yl)furan-2-carboxamit,

57) N-isopropyl-5-(pyridin-3-yl)furan-2-carboxamit,

58) isopropyl 5-(pyridin-3-yl)furan-2-carboxylat,

59) phenyl 5-(pyridin-3-yl)furan-2-carboxylat,

60) pyridin-3-yl 5-(pyridin-3-yl)furan-2-carboxylat,

61) isopropyl 5-(pyridin-3-yl)thiophen-2-carboxylat,

62) pyridin-3-yl 5-(pyridin-3-yl)thiophen-2-carboxylat,

63) 5-(3-hydroxyphenyl)-N-isopropylfuran-2-carboxamit,

64) 5-(3,5-diflophenyl)-N-isopropylfuran-2-carboxamit,

65) 5-(3,5-dimetylphenyl)-N-isopropylfuran-2-carboxamit,

66) 5-(3-hydroxyphenyl)-N-(pyridin-3-yl)furan-2-carboxamit,

67) 5-(3-(etylcarbamoyl)phenyl)-N-isopropylfuran-2-carboxamit,

68) 5-(4-(etylcarbamoyl)phenyl)-N-isopropylfuran-2-carboxamit, va

69) N-isopropyl-5-(4-(isopropylcarbamoyl)phenyl)furan-2-carboxamit.
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[FIG. 1]
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