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Tong hop va danh gia tic dong e ché lipase tuy
cua cac dan chat aurone thé trén vong benzylidene
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Tom tiit:

U ché enzyme lipase tuy 1a mt trong nhirng hwéng nghién ctru trong diéu tri béo phi biang thudc. Pén nay, orlistat
vén I3 thudc duy nhét dwge Cuc Quan Iy Thwe pham va Dwgc pham My (FDA) chéap thuin trong diéu tri béo phi
theo co ché nay. Vi vy, viéc tim kiém cac din chit méi c6 khung ciu tric tu nhién cho tac dung twong tw nhung it
tac dung phu hon dang nhan dwoc sw quan tim trong nhirng nim gin diy. Nghién ctru nay trinh bay két qua tong
hop va khao sat tic dong trc ché lipase tuy ciia 10 din chit aurone mang nhom thé khac nhau trén vong benzylidene.
Cic din chit aurone dwoc tong hop bing phan ng ngung tu aldol ciia benzofuranone va din chét benzaldehyde
twong \rng véi hiéu suit tir trung binh dén t6t (45-73%). Hoat tinh irc ché lipase tyy cua cac din chit tong hop sau
do duge xac dinh bang phuong phap quang pho tir ngoai kha Kién v0'1 chit dbi chiéu l1a quercetln va orlistat. Két
qua cho thiy, 3 aurone c6 phan trim tc ché tot hon quercetin 0 cung ndng do (50 ng/ml). Dén chit 5¢ (2-(5’bromo-
2’-hydroxybenzylidene)benzofuran-3(2H)-one) cho hoat tinh tot nhat (I1%=60,95), tot hon quercetin (1%=27,20%)
6 nong do 50 pg/ml.
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Abstract:

Pancreatic lipase is an essential enzyme for the digestion and absorption of dietary fat. Inhibiting this enzyme
is one of the strategies in tackling obesity. To date, orlistat is the only Food and Drug Administration (FDA)-
approved drug for obesity treatment via this mechanism. Therefore, there has been a growing interest in exploring
novel compounds with natural structural frameworks that can give similar activity with fewer side effects. In this
study, we describe the synthesis and pancreatic lipase inhibitory activity evaluation of 10 aurone derivatives with
different substituents on the benzylidene ring. Aurone derivatives were synthesised through aldol condensation
of benzofuranone and corresponding benzaldehyde derivatives with medium to good yields (45-73%). Pancreatic
lipase inhibitory activities of synthesized compounds were determined by UV-Vis spectroscopy with quercetin and
orlistat as references. Three aurones were found to have higher 1% than quercetin at the same concentration (50
pg/ml). Compound 5c¢ (2-(5’bromo-2’-hydroxybenzylidene)benzofuran-3(2H)-one) exhibited the greatest activity
(1%=60.95%), better than quercetin (I1%=27.20%) at the concentration of 50 pg/ml.
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1. it van de

Ty 1& nguoi thira cAn va béo phi tiép tuc tang cao trén
toan thé gidi trong nhiéu thap ky qua, mang dén moi nguy
hai cho strc khoe cong dong [1]. Ngoai yéu td hinh thé, béo
phi gia tang nguy co cac bénh ly nhu cao huyét ap, dai thao
duong tuyp 2, ung thu va dot quy [2]. Thube hoa duge diéu
tri béo phi cho dén nay 1a mang nghién ctru lién tuc véi cac
ket qué trai chiéu [3]. Mot trong nhiing hudng nghién ciru
tiém nang la tc ché enzyme lipase tuy - enzyme chiu trach
nhiém trong qua trinh hap thu chit béo [4]. Cho dén nay,
orlistat 1a thudc diéu tri béo phi duy nhét voi co ché nay
duoc FDA chap nhén [5]. Cac nghién ctru sang loc va phat
hién cac hop chat tic che lipase tuy c6 nguon goc thién nhién
va tong hop da dugc tién hanh boi nhiéu nhom nghién ciru
trén thé gioi.

Aurone 1a nhom dan chét thudc ho flavonoid, dong vai
trd quan trong trong viéc hinh thanh sic té cua hoa, qua [6]
(hinh 1). Trong nhitng nim gan day, aurone thu hut sy chu
¥y cua y hoc khi mot s6 dan chat duoc bao céo véi nhidu
hoat tinh sinh hoc tiém nang nhu khang virus, khang khuan,
khang nim, chong oxy hod, rc ché mot sb enzyme quan
trong trong chuyén hoa. .. [7]. Mot nghién ctru cong bd nam
2020 tai Pai hoc Y Duge TP HO Chi Minh da danh gia kha
nang gin két in silico cua 82 dan chat aurone vao khoang
XUc tic ctia enzyme lipase tuy ngudi da cho thy cac két qua
kha quan [8] (hinh 2).

Benzofuranone
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Hinh 2. Cau triic mét sé aurone cho két qua gan két phan ti tét.

Dén nay, chua c6 nghién ctru thuc nghiém nao vé tac
dong uc ché lipase tyy cua nhom dan chat nay dugc bao
c40. Aurone ton tai trong tw nhién voi s6 lwong va d6 phd
bién khong cao; do do, tong hop hoa hoc s€ tao diéu kién
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thun lgi cho viéc tién hanh sang loc va danh gia kha ning
{rc ché lipase tuy ctia nhom dan chat nay. Dan chat aurone
¢6 thé duoc diéu ché bang phan ng déng vong dan chat
chalcone twong mg véi tac nhan Hg(OAc), hay CuBr, [9,
10]. Phan Ging v6i tdc nhan Hg(OAc) o nhlet dd cao trong
thoi gian dai c6 thé dan dén viéc tao thuy ngan kim loai c6
doc tinh cao. Phan tmg dong vong voi CuBr, thuc nghiém
cho hi¢u suat khong cao va nhiéu tap, khong tthh hop véi
cac dan chat aurone mang nhém thé linh dong nhu -OH,
-NH,. Ngoai phan tng dong vong, aurone co thé dugc tong
hop bang phan ng ngung tu aldol gitra chét trung gian
benzofuranone v4i dan chét benzaldehyde. Pay cing la
phuong phap tong hop dugc lya chon dé tong hop cac dan
chat aurone voi cac nhom thé khac nhau trén vong B trong
nghién ctru ndy. Dan chit aurone tong hop sau d6 dugc khao
sat tac dong wc ché lipase tuy bang phuong phap quang
phd UV-Vis, so sanh véi chat dbi chiéu 1a quercetin - mot
flavonoid tu nhién dugc bao cdo ¢ hoat tinh e ché lipase
tuy [11] va orlistat - chat trc ché lipase tuy dugc FDA chip
thuan.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Hoa chat, dung mdi hitu co dung trong téng hop duoc
mua tir ChemSol (Viét Nam), Merck (Duc), AK Scientific
(Trung Qudc), Xilong (Trung Qudc) theo tiéu chuan tong
hop va sir dung truc tiép. Phan Ung hoa hoc dugc tién hanh
v6i dung cu thuy tinh (binh cau, sinh han), bép khudy tir
gia nhiét. Phan tmg duoc theo ddi bang sic ky 16p mong
silica gel GF254; phat hién vét dudi dén UV 254 va 365 nm.
Diém chay do trén may Stuart SMP10. Pho IR do trén may
Tensor 27 Bruker (Pai hoc Y Dugc TP Hb Chi Minh). Pho
khéi MS duge do trén may Shimadzu LCMS (Vién Kiém
nghiém Thudc TP H6 Chi Minh). Phé '"H NMR duoc do trén
may Bruker BioSpin GmbH (Truong Pai hoc Khoa hoc Ty
nhién, Pai hoc Qudc gia TP HO Chi Minh).

Ho4 chét, dung mdi ding trong thir nghiém sinh hoc gdbm
lipase tuy lon - Porcine pancreatic lipase type I (L-3126),
p-nitrophenyl palmitate (p-NPP), natri deoxycholat (SDC),
mudi vé co dugc mua tir Sigma-Aldrich (My), Acros (Bi)
va Prolabo (Phép). Orlistat 99,4% tir Cong ty Kolli Indra
(An D9). Nuoc cit hai 1an dugc st dung trong toan bd thu
nghiém sinh hoc. P9 hap thu UV trong thtr nghiém hoat tinh
trc ché lipase tuy dugc do bang may doc dia 96 giéng Imark
Microplate Absorbance Reader (Biorad, My).

2.2. Phwong phap nghién ciru

221 T ong hop dan chdt aurone véi vong benzylidene

A
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Dan chét aurone duoc tong hop tir nguyén liéu dau
2-hydroxyacetophenone va dan chat benzaldehyde thong
qua 3 bude [12]. Chét téng hop duge xac dinh cdu trac bang
céc phuong phap phdé ('H-NMR, MS va IR).
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2.2.2. Pdnh gid tac dong e ché lipase tuy ciia cac dan
chdt aurone tong hop

Tac dong Grc ché lipase tuy in vitro cia 5a-5j dugc
xac dinh dya trén kha nang thiy phan p-NPP tao thanh
p-nitrophenol bang phuong phap quang phd UV-Vis ¢ budc
song 415 nm. Hé khao sat gdbm p-NPP 200 pum, lipase 1 mg/
ml, dém phosphate 50 mm pH &, natri deoxycholate 5 mm,
calci cloride 1 mm, natri chloride 5 mm, mau tht & néng do
50 ug/ml trong dung moi hitu co DMSO [13]. Tac dong tic
ché lipase tuy dugc danh gia bé"mg cach xac dinh va so sanh
phan trim e ché lipase tuy (I%) cua aurone véi chat dbi
chiéu quercetin va orlistat & cing ndng do 50 pg/ml.

3. Thuc nghiém
3.1. T 5ng hop 2-bromo-2’-hydroxyacetophenone 2

2’-Hydroxyacetophenone 1 (2 g, 14,7 mmol) va CuBr,
(6,6 g, 29,5 mmol) dugc phan tan trong 80 ml hdn hop
dung méi EtOAc:CHCI, ty 1€ 1:1 (tt/tt) va dun héi luu trong
24 gid & 80°C. Hon hop sau phan ung dugc loc loai bo
tua. Dich loc duoc lic phan bd 14n lugt voi EDTA 5% va
natri thiosulfate 10%. Dich chiét dugc co quay dudi ap
sudt giam thu san pham tho. San pham thé duoc tinh ché
bang phuong phap két tinh lai (2,58 g, hiéu suat 81,6%).
San pham 2-bromo-2’-hydroxyacetophenone 2 1a bot két
tinh trdng; tan trong methanol, ethanol va it tan trong nudc;
R=0,6 (n-hexane:EtOAc 1a 6:1); IR v (cm™): 3115,04 (v ),
1643,35 (v._,); '"HNMR (400 MHz, CDCl,) 6 (ppm): 11,65
(s, 1H, -OH), 7,67 (dd, 1H, J = 0,8 Hz, J,= 8,2 Hz, H6’),
7,45 (m, 1H, H5’), 6,94 (m, 1H, H3"), 6,86 (m, 1H, H4’),
4,37 (s, 2H, H2). Phd 'H NMR phui hop vé6i cong bd trude
day [14].

3.2. T 5ng hop benzofuranone 3

Natri acetate (0,6 g, 7,32 mmol) dugc phan tan trong
10 ml ethanol va dun & 60°C. Hon hop gdm 2’-bromo-
2-hydroxyacetophenone 2 (1,25 g, 5,81 mmol) va 5 ml
ethanol dugc thém tir tir vao binh phan tung. Hon hop dugc
dun ¢ 60°C thém 1 gio. Phan ng dugc dimg lai bang cach
thém khoang 40 ml nudc cAt va 1am lanh, sau d6 loc thu tia
tho. San pham benzofuranone 3 duoc tinh ché bang phuong
phap két tinh lai trong hdn hop EtOH va n-hexane (0,47
g, hiéu suét 60,3%). Benzofuranone 3 1a bot két tinh mau
vang cam; tan trong ethanol, methanol va kém tan trong
nudce; nhigt do nong chay 101°C; R =0,5 (n-hexane:EtOAc
la 6:1); IR v (cm™): 1705,07 (v_.); 1211.3 (v ); 'H NMR
(400 MHz, CDCl,) 8 (ppm): 7,61 (m, 1H, H6), 7,55 (m, 1H,
HS), 7,08 (m, 1H, H4), 7,03 (m, 1H, H6), 4,56 (s, 2H, H2).
Phd 'H NMR phti hop vé6i cong bd trude day [15].
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3.3. Te 5ng hop dén chit aurone 5a-5i

Quy trinh sau ddy ap dung dé tong hop cac dan chat
aurone 5a-5i voi cac nhom thé khac nhau trén vong
benzylidene: Dan chét benzaldehyde 4 (1,1 mmol, 1,1
duong lugng) dugce hoa tan trong 3 ml ethanol 50% va 2
ml dung dich acid p-toluensulfonic (PTSA) 40% & 50°C.
Sau d6, benzofuranone 3 (1 mmol, 1 duong luong) duoc
thém vao va phan mg trong 6 gio. Hon hop sau phan tng
duogc lam lanh, loc thu tua va séy kho. San phém duoc tinh
ché bang phuong phap két tinh lai trong hdn hop dung moi
CHCI,:EtOH hodc CHCl,:n-hexane.

Chit 5a  (2-(4’-hydroxybenzylidene)benzofuran-
3(2H)-one) dugc tao thanh tor phan Ung gilta 3 va
4-hydroxybenzaldehyde, hiéu suit 59,2%. San phim thu
dugc tan trong chloroform va ethyl acetate, it tan trong
ethanol va khong tan trong nudc; nhiét 46 nong chay 254°C;
R=0,6 (n-hexane:EtOAc la 2:1); IR v (cm™): 3116,97 (v
ow)» 168579 (v_.); 1226,73 (v.,); 'H NMR (400 MHz,
DMSO-d,) 6 (ppm): 10,24 (s, 1H, -OH), 7,89 (d, 2H, J= 8,8
Hz, H2’,H6’), 7,81-7,77 (m, 2H, H5,H7), 7,56 (m, 1H, H4),
7,31 (m, 1H, H6), 6,92 (d, J/=8,8 Hz, 2H, H3’, H5’), 6,91 (s,
1H, =CH); ’MS (ESD: C ;H, 0, [M+H]t dy kién 1a 239,07
m/z, thuc t€ do: 239,36 m/z. Dit liéu pho phu hop véi cong
b trude day [16].

Chit 5b  (2-(2’-hydroxybenzylidene)benzofuran-
3(2H)-one) dugc tao thanh tor phan Ung gilta 3 va
2-hydroxybenzaldehyde, hi¢u suit72,9%. San phérn thuduoc
dang bot két tinh mau vang ndu, tan nhiéu trong chloroform,
ethyl acetate, tan it trong ethanol va khong tan trong nudc,
6 nhiét do nong chay 225°C, R=0,7 (n-hexane:EtOAc la
2:1); IR v (em™): 3161,33 (v ), 1683.86 (v_.); 1265,30
(Ve,); 'HNMR (400 MHz, DMSO-d,) 6 (ppm): 10,45 (1H,
s, -OH), 8,16 (1H, dd, J=2Hz, J,=1,6 Hz, H4), 7,83-7,79
(2H, m, H6, H7), 7,59-7,56 (1H, m, HS), 7,35-7,28 (2H, m,
H4’, H6%), 7,25 (1H, s, =CH), 6,99-6,95 (2H, m, H3’, H5’).
MS (ESI): C, H, O, [M+H]" du kién 13 239,07 m/z, thuc té
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do: 239,51 m/z.

Chat S¢ (2-(5’-bromo-2’-hydroxybenzylidene)
benzofuran-3(2H)-one) dugc tao thanh tor phan Gng gitta
3 va 5-bromo-2-hydroxybenzaldehyde, hiéu sudt 44,8%.
San phém thu dugc dang bot két tinh mau vang, tan nhiéu
trong chloroform, ethyl acetate, tan it trong ethanol va
khong tan trong nudc, c6 nhigt do nong chay 248°C, R =0,5
(n-hexane:EtOAc 1a 2:1); IR: v (cm™): 3082,25 (v ),
1691,57 (v._,); '"H NMR (400 MHz, DMSO-d,) & (ppm):
10,81 (1H, s, -OH, 8,21 (1H, d, /=2,8 Hz, H6"), 7,84-7,79
(2H, m, H4, H6), 7,64-7,62 (1H, dd, J =8 Hz, J,=0,8 Hz,
H7),7,45 (1H, dd, J =6,4 Hz, J =2,4 Hz, H4’), 7,34 (1H, m,
H5), 7,12 (1H, s, =CH), 6,94 (1H, d, J=8,8 Hz, H3’); MS



(ESI): C, HBrO, [M-H] du kién 314,97, thyc té do 314,94

va [M-HIwSL2]8‘ du kién 316,96 m/z, thyuc té do 317,01 m/z.

Chat 5d (2-(4’-chlorobenzylidene)benzofuran-
3(2H)-one) dugc tao thanh tr phan ung gitta 3 va
4-chlorobenzaldehyde, higu sudt 52,4%. San phém thu duoc
dang bot két tinh mau vang nhat, tan nhiéu trong chloroform,
ethyl acetate, tan it trong ethanol va khong tan trong nudc,
c6 nhi¢t do nong chday 166°C, R=0,7 (n-hexane: EtOAc
6:1); IR v (cm™): 1707,00 (v._,); 1205,51 (v_,); '"H NMR
(400 MHz, (CD,),CO) & (ppm): 8,05 (2H, m, H2’,H6’),
7,81 (2H, m, H4, H6), 7,58-7,49 (3H, m, H3’, HS’, H7),
7,35 (1H, m, HS), 6,86 (1H, s, =CH); MS (ESI): C,.H,CIO,
[M+H]" du kién 257,04 m/z, thuc té do 257,29 m/z. Dit li¢u
phé phu hop v6i cong bd trude day [16].

Chéat Se (2-(2’-chlorobenzylidene)benzofuran-
3(2H)-one) dugc tao thanh tr phan ung gitta 3 va
2-chlorobenzaldehyde, hiéu sudt 70,9%. San pham thu dugc
dang bot két tinh mau vang nhat, tan nhiéu trong chloroform,
ethyl acetate, tan it trong ethanol va khong tan trong nuéc,
c6 nhi¢t do nong chay 140°C, R=0,7 (n-hexane: EtOAc
6:1); IR v (cm™): 1707,00 (v._,); 1182,36 (v.); 'H NMR
(400 MHz, (CD,),CO) & (ppm): 8,43 (1H, dd, J=7,7 Hz,
J,=1,8 Hz, H4), 7,83 (m, 2H, H4, HS), 7,59 (dd, 1H, J =7,7
Hz,J,=1,7Hz, H6’), 7,56-7,44 (m, 3H, H3’, H4’, H6), 7,41-
7,33 (m, 1H, HS’), 7,22 (s, 1H, =CH); MS (ESI): C,H,CIO,
[M+H]" du kién 257,04 m/z, thuc t€ do 257,16 m/z. Dir li¢u
phé phu hop véi cong bd trude day [16].

Chét 5f (2-benzylidenebenzofuran-3(2H)-one) dugc tao
thanh tir phan tng giita 3 va benzaldehyde, higu suat 45,5%.
San phém thu dugc dang bot két tinh mau vang rt nhat, tan
nhiéu trong chloroform, ethyl acetate, tan mot phan trong
ethanol va it tan trong nudc, nhiét do nong chay do duogc 1a
110°C, R =0,7 (n-hexane: EtOAc 6:1); IR: v (cm™): 1710,86
(Vep)s 1656,85 (v .); 'H NMR (400 MHz, (CD,),CO) &
(ppm): 8,05-8,03 (2H, m, H2’,H6"), 7,84-7,79 (1H, m, H6),
7,80 (1H, dd, /=0,8 Hz, H4), 7,55-7,51 (3H, m, H3’, H4’,
H5%), 7,49-7,44 (1H, m, H7), 7,37-7,33 (1H, m, HS), 6,87
(1H, s, =CH). MS (ESI): CISHwO2 [M+H]* du kién 223,08,
thuc t€ do 223,41. Dit liéu pho phu hgp voi cong bo trude
day [17].

Chit 5g  (2-(2’-methoxybenzylidene)benzofuran-
3(2H)-one) dugc tao thanh tr phan ung gitta 3 va
2-methoxybenzaldehyde, hiéu sudt 66,9%. San pham
tao thanh dang tinh thé mau vang tuoi, tan nhiéu trong
chloroform, ethyl acetate, kém tan trong ethanol va khong
tan trong nudc, ¢6 nhiét do nong chay 177°C, R=0,5
(n-hexane: EtOAc 6:1); IR: v (cm™): 1697,36 (v ._.); 1645,28
(ve_o); 'H NMR (400 MHz, (CD,),CO) & (ppm): 8,31 (1H,
dd, J=7,8, H4), 7,82-7,78 (2H, m, H6, H6’), 7,50 (1H, dd,
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J=8,8 Hz, J,=0,7 Hz, H7), 7,45 (1H, m, H4’), 7,36-7,32
(1H, m, H5), 7,34 (1H, s, =CH), 7,14-7,08 (2H, m, H3’,
HS”), 3,97 (3H, s, OCH3,). MS (ESI): C, H .0, [MJqu]+ du
kién 253,09 m/z, thuc t€ do 253,38 m/z. DIt liéu pho phu
hop véi cong bo trude day [18].

Chat 5h  (2-(4’-nitrobenzylidene)benzofuran-3(2H)-
one) duoc tao thanh tir 3 va 4-nitrobenzaldehyde, hi¢u sut
51,6%. San phém thu dugc dang bot két tinh mau vang
cam, tan nhiéu trong chloroform, ethyl acetate, kém tan
trong ethanol va khong tan trong nudc, c6 nhiét d6 nong
chdy 214°C, R, = 0,6 (n-hexane: EtOAc 5:1); IR v (cm™ ):
1701,22 (v._,); 1296,16 (v_.); "H NMR (400 MHz, (CDCl,)
S (ppm): 8,23 (2H, d, J= 8,9 Hz, H3’, H5’), 7,99 (2H, d,
J=8,8 Hz, H2’, H6’), 7,77 (1H, dd, J =7,6 Hz, J,=0,7 Hz,
H4), 7,69-7,61 (1H, m, H6), 7,31 (1H, d, J=8,3 Hz, H7),
7,22 (1H, d, J=7,5 Hz, HS), 6,81 (1H, s, =CH); MS (ESI):
C,H,NO, [M+H]" du kién 268,05 m/z, thuc té do 268,40
m/z. Dt liéu ph6 phu hop v6i cong bo trude day [18].

Chat 5i (2-(4’-(dimethylamino)benzylidene)
benzofuran-3(2H)-one) dugc tao thanh tir phan ung gitta 3
va 4-(dimethylamino)benzaldehyde, hi¢u suit 63,8%. San
phém thu duoc dang bot tinh thé mau do dam, tan nhiéu
trong chloroform, ethyl acetate, tan mot phan trong ethanol
va it tan trong nude, nhiét 4o nong chay 174°C, R, = 0,5
(n-hexane: EtOAc 4:1); IR v (cm™): 1674,21 (v,._); 1217,08
(Ve); 'HNMR (400 MHz, CDCL,) & (ppm): 7,84-7,76 (2H,
m, H2’, H6), 7,74 (1H, m, H4), 7,54 (1H, m, HS), 7,25 (1H,
dd, J=8,3 Hz, J,=0,5 Hz, H7), 7,12 (1H, m, H6), 6,86 (1H,
s, =CH), 6,68 (2H, dd, J,=8,8 Hz, J,=2,8 Hz, H3’, HS’),
3,Ql (6H, s, N(CH,),); MS (ESI): C,,H ,NO, [M+Hv]+ du
kién 266,12 m/z, thyc t€ do 266,37 m/z. D@ li¢u phod phu
hop véi cong bd trude day [19].

3.4. Tong hop dan chit aurone 5§

2-(4’-Hydroxybenzylidene)benzofuran-3(2H)-one
5a (0,1 g, 0,42 mmol) va K CO, (0,1 g, 0,72 mmol)
dugc hoa tan trong 5 ml acetone & 50°C. 2-Bromo-4’-
methoxyacetophenone (0,11 g, 0,48 mmol) sau d6 duoc
thém vao binh cau. Phan tmg dugc thuc hién trong 2 gio.
Hon hop dugc lam lanh, Igc thu tia va két tinh lai trong
hc:)n’ hop dung méi QHCIS:n—hexane }hu san phén} tinh
khiét (0,12 g, hiéu suat 74,2%). San pham 5j 1a bot két tinh
mau vang; tan trong chloroform va ethyl acetate, kém tan
ethanol va methanol, khong tan trong nudc; nhi¢t do nong
chdy 181°C; R=0,5 (n-hexane: EtOAc 2:1); IR: v (cm™):
1685,79, 1641,42 (v._.); 1591,27 (v._); 'H NMR (400
MHz, (CDCL,) 8 (ppm): 8,06-7,98 (2H, m, H2”, H67),
7,93-7,85 (2H, m, H2’, H6”), 7,80 (1H, m, H4), 7,64 (1H,
m, H6), 7,32 (1H, d, J/=8,3 Hz), 7,21 (1H, m, H5), 7,02 (2H,
m, H3”, H5”), 6,98 (2H, m, H3’, H5"), 6,87 (1H, s, =CH),

10
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530 (2H, s, CH,), 3,90 (3H, s, OCH,); MS (ESI): C,,H O,

[M]* du kién 386,12 m/z, thuc t& do 385,69 m/z. Dit liéu
phd phit hop véi cong bd trude day [20].

3.5. Xdc dinh phan tram tec ché (1%) ciia méu thiv ¢
nong dé 50 ug/ml

3.5.1. Giéng chudan bi

Mau thi: Lan lugt thém vao dung dich calci cloride
10 mM (20 pl), chit e ché 0,5 mg/ml (40 pl), dung dich
enzyme lipase 10 mg/ml (20 ul) va hdn hgp dung dich dém
phosphate 50 mM, pH 8, natri deoxycholate 10 mM, natri
cloride 10 mM (100 pl), tron déu.

Mau chimg: Thyc hién twong ty mau thir nhung thay
chat trc ché bang 40 ul DMSO.

3.5.2. Giéng thir nghiém

Trén dia 96 giéng lan lugt thém dung dich tir cac giéng
chuan bi (90 pl) vao giéng thir da co sin dung dich p-NPP 2
mM (10 pl). Két qua dugc ghi nhan bang may Elisa & ché do
do dong hoc (5 phut mdi 30 gidy) & budc song 415 nm. Moi
mau thye hién 3 1an, xdy dung dudng tuyén tinh biéu thi sy
tuong quan giira do hip thu va thoi gian, xac dinh van toc
phan mg hay hé sé goc (k) ctia mau thir va tinh gié tri trung
binh (K). %I dugc tinh dua trén gia tri K ctia mau chimg
DMSO (K,) va mau th (K,):

K
=€ T 100%
C

4. Két qua va ban luan

1% - &

4.1. T 5ng hop dén chit aurone v6i nhém thé trén vong
benzylidene

10 dan chét aurone mang cac nhom thé véi ban chét
dién tir va kich thudce khac nhau duoc tong hop thong qua
quy trinh gém 3 budc (hinh 3). Brom hod nguyén lidu
2-hydroxyacetophenone 1 bang tic nhan CuBr, tao hop
chat 2-bromo-2’-hydroxyacetophenone 2. Hop chit nay sau
d6 dong vong vai tac nhan natri acetate tao chét trung gian
benzofuranone 3. Dan xuét aurone voi cac nhom thé khac
nhau 12 két qua ciia phan tmg ngung tu giita chit trung gian
benzofuranone 3 va dan chit benzaldehyde 4 twong tmg.
Quy trinh tong hop ndy so v4i quy trinh dong vong 6xy hoa
chalcone mang nhiéu wu diém. Nhiét do phan Gng it khic
nghi¢t hon so v6i quy trinh di tir chalcone (nhiét d§ 50-80°C
s0 voi 189°C). Céc phan tng thanh phan déu xay ra voi hiéu
sudt tir trung binh dén cao. Chét trung gian benzofuranone 3
1a mot chat c6 do bén cao, co thé tdng hop vai lugng 16n va
bao quan & nhiét do phong. Phan tng ngung tu tao din xuét
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aurone xay ra véi cac din xuit benzaldehyde 4 mang nhiéu
loai nhom thé khac nhau c6 ban chit dién tir va kich thudce
khac nhau nhu halogeno (5S¢, 5d, 5¢), amino (5i), nitro (5h),
ether (5g, 5§) va nhom hydroxy tu do (5a-5¢) voi hiéu suét

kha dén tot.
. O
@fk/ NaOAc, EtOH 5 3
2
2 OH 50 °C 6 o

7 1
3 60%

(1) Téng hop dan chat 5a-5i

CuBr;,
CHj3 EtOAc, CHCI3
80 °C

2 82%

R R, R; OHC

| X
—R

5a H OH H s U
5b OH H PTSA, EtOH
5¢  OH H Br 50 °C
5d H cl H ) o
5¢ Cl H H s 3

2
5f H H H . o e Ri
59 OCHg H H 7 1 Qy

K

5h H NO, H 5a-5i v
5i H N(CH3z), H 45:73% Rs R

(2) Téng hop dan chét 5j

o)
Br
o) 4 30
_— =% 4
o K,COg, Ac,0  © 0 o
50 °C ! B'Qf*'o -
5a h 4')—1®70CH3
) o N7

OH 5§ 75%

Hinh 3. Quy trinh téng hop céc dan chét aurone.

CAu trac 10 dan chat aurone duoc xéac dinh bf?lng cac
phuong phap quang phd (‘H-NMR, IR va MS). Pho IR cé
dinh ctia cac nhom chire dac trung nhu C=0 va C-OH, C-O.
Khdi phd thuc nghiém phu hop véi du kién. '"H-NMR ciia
cac dan chét cho cac dinh tuong tng. Theo cong bd trude
day, dong phan (E) hay (Z) cta dan chat aurone c6 thé dugc
phan biét qua do dich chuyén hoa hoc (-) ciia hydro tai CH=
olefin. Trong d6, hydro tai CH= olefin ctia ddng phan (Z) co
8~6,70 ppm va khi 8>7 ppm c6 thé 1a ddng phan (Z) hoic
(E) [12, 21]. Dan chét 5a, 5d, 5f, 5h, 5i va 5j c6 do dich
chuyén cta -CH=3 trong khoang 6,81-6,87 ppm, twong g
ddng phan (Z). Dit liéu phd '"H-NMR ciia cac hop chat nay
cling pht hop véi dit liéu phd trong cac cong bd trude diy
v6i cau hinh bao cdo 1a ddng phan (Z) [16-20]. Dan chat 5b,
Sc, Se, 5g c6 do dich chuyén cua -CH= 6>7 ppm. Theo tai
liu thi day c6 thé 1a dong phan (E) hay (Z). 5e va 5g c6 dit
liéu phd khop v6i cong bd trude day ciing bao cdo -CH=8
>7 ppm va cdu hinh (Z) [16, 18]. Do d6, 5e va 5g la dong
phan (Z). Riéng 5b, 5¢ c6 nhom thé ¢ vi tri ortho dit lidu
-CH= 4 khong trung vdi bao cao trudc day nén kha nang day
1a dong phan (E) [16, 22].
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4.2. Xdc dinh tac dong vrc ché lipase tuy

Tur 1% thuc nghiém thu dugc (bang 1, hinh 4) nhan théy,
3 dan chét 5c¢, 5e, 5i c6 kha nang trc ché lipase tuy cao hon
quercetin (1%=27,20%) va tat ca déu thap hon so véi orlistat
(1%=100%) & cing nong do 50 pg/ml. Trong d6, 5¢ ¢ hoat
tinh trc ché lipase tuy cao nhét trong cac aurone thir nghiém
va cao hon 50%. Diéu nay phu hop véi két qua diém sb gin
két (-10,2 kcal/mol) da duoc nghién ctru trude do [8]. Cac
két qua thir sinh hoc hién dung lai & 1% ma chua tién hanh
xdc dinh duge IC, cua timg dan cht tong hop. Mot trong
nhitng nguyén nhan 1a d¢ tan cuia cac dan chit aurone trong
moi truong than nudce rat kém. Mic du thir nghiém da ting
noéng do6 dung méi hitu co DMSO nhung cac aurone niy
van rat kho tan, lam duc giéng do dan dén gia tri do hap thu
ghi nhan khéng chinh xac khi xac dinh 1% & cac nong do
cao hon 50 pg/ml. Hudng cai tién tiép theo co thé la thém
nhiéu nhém OH trén céc vong A va B dé tang kha nang tan
trong nudc clia aurone tao diéu kién cho thu nghiém hoat
tinh sinh hoc.

Bang 1. Phan tram (rc ché clia cac dan chat aurone tébng hop & ndng
do 50 pg/ml.

Chit thir 1%
5a 17,21
5b 12,51
Sc¢ 60,95
5d 24,13
Se 37,61
5f 26,42
5g 24,58
5h 11,83
5i 32,54
5j 0
Quercetin 27,20
Orlistat 100

=
=2

=
=

Phin trim irc ché (1%)
& =2

£

5a 5b S 5d Se st 5g Sh Si 5§

Quercetin Orlistat

Hinh 4. Phan tram (rc ché cla cac dan chat aurone téng hop & ndng
do 50 pg/ml.
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5. Két luan

Trong nghién ctru nay, 10 din chét aurone véi nhom
thé khac nhau trén vong benzylidene di duoc téng hop
tir 2-hydroxyacetophenone va dan chat benzaldehyde voi
hiéu suét kha tot. Cac dan chit tong hop duoc kiém tra do
tinh khiét, xac dinh cdu trac bang phuong phap phd hoa
va danh gia tic dong uc ché lipase tuy. Két qua thir cho
thay, cac dan chét aurone trén thyc nghiém c6 tiém nang trc
ché lipase tuy va c6 thé t6t hon so véi quercetin. Dan chat
5¢ (2-(5’bromo-2’-hydroxybenzylidene)benzofuran-3(2H)-
one) cho hoat tinh tét nhét (1%=60,95 & nong dd 50 pg/ml),
tot hon quercetin (1%=27,20% & ndng do 50 pg/ml).

L1 CAM ON
Nhom nghién ctru xin cam on tai tro ciia Quy Ddi méi
sang tao Vingroup (VINIF). Nguyén Thanh Trang duoc tai

trg boi Chuong trinh hoc bong ddo tao thac sy, tién sy trong
nudce cta VINIF, mi s6 VINIF.2022.ThS.093.
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