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Tém tht

Nghién ciru nay nham tim kiém cac dan chat ctia ibuprofen c6 hoat tinh tic ché
enzym a-glucosidase, gop phan phat trién cac tac nhan hd trg diéu tri dai thao
duong type 2 lién quan dén viém man tinh. Cac dan chat duoc tong hop bang
phuong phap one-pot tir ibuprofen va cac amin twong tng. Hoat tinh trc ché
enzym a-glucosidase dugc danh gia in vitro bang phwong phap quang pho UV-
Vis st dung co chit p-nitrophenyl-o-D-glucopyranosid. Bay dan chat amid
ibuprofen duoc tong hop thanh cong véi hiéu suat (15,1-45,3) %. Tat ca cac
dan chat déu thé hién hoat tinh manh hon ibuprofen, vi ICso tir 9,90 uM dén
89,40 uM. Pang chii y, dan chat T3 (ICso= 9,90 uM) va T6 (ICso = 23,85 pM)
thé hién hoat tinh vuot troi hon quercetin (ICsp = 36,45 pM). Phan tich mbi
lién quan céu trac — tac dung cho thdy di vong pyridinyl hodc cyclohexyl lam
tang hoat tinh, trong khi nhom thé halogen trén vong thom lam giam hiéu qua
trc ché. Két qua nghién ctru cho thiy viéc bién d6i ciu trac ibuprofen theo
huéng amid hoa 1a mot hudng tiép can trién vong nham nang cao hoat tinh trc
ché enzym a-glucosidase.
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1 Giéi thiéu
Dai thao duong (DTP) 1a bénh 1y rdi loan chuyén hoa
man tinh c6 thé giy ra nhidu bién ching nghiém trong

trén tim, than, mét va hé than kinh [1]. Theo thong ké
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khoang 7 triéu nguoi dang mic DTD, trong d6 hon
55 % da xuat hién cic bién ching lién quan [3]. PTD
khong chi 1am suy giam chét luong cudc séng nguoi
bénh ma con gop phan lam ting ganh ning cho hé

2025, ty 18 nguoi truong thanh (20-79) tudi mac DTD
chiém khoang 11,1 % dan s6 toan cau. Dy doan dén
nam 2050, sé nguoi mic bénh co thé ting 1én 853
triéu nguoi, tuong Ung ting 46 % [2]. Tai Viét Nam,
két qua khao sat cia Bo Y t& nam 2023 ghi nhan
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bai thao duong type 2 (BDTDT2) la bénh Iy dic trung
béi sy suy giam chirc ning cia cac té bao beta tuyén
tuy trén nén dé khang insulin. Céc rdi loan chuyén
hoa dic trung nhu ting glucose mau, rdi loan lipid
méu déu c6 thé kich hoat phan tng viém. Nguoc lai,
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viém 1am ting tinh trang khang insulin va thuc day
tién trién bénh, tao thanh mot vong xo0dn bénh ly gitra
10i loan chuyén héa va viém man tinh. Co ché nay
lién quan dén cac cytokine tién viém duogc giai phong
cha yéu tir dai thuc bao M1 trong mdé md. Viéc san
xuit qua muc cytokine nay gy khang insulin & gan,
co va md md ngoai vi, dong thoi thuc day qué trinh
chét té bao theo chwong trinh (apoptosis) cia t& bao
beta tuyén tuy, dan dén giam tiét insulin [1]. Do do,
PTPT2 khong don thuin 14 rdi loan chuyén héa ma
con lién quan dén r6i loan diéu hoa mién dich va viém
man tinh.

Enzym a-glucosidase 1a mdt muc ti€u quan trong
trong diéu tri DPTPT2. Enzym nay xic tic qua trinh
thiy phan cac oligosaccarid va disaccarid thanh
monosaccarid tai rudt non dé co thé hép thu. Viéc rc
ché enzym a-glucosidase s& 1am cham qua trinh nay,
tir d6 giup kiém soat hidu qua tinh trang ting dudng
huyét sau an ¢ bénh nhan DTD. Hién nay, chi co
acarbose va miglitol dugc Cuc Quan Iy Thuc pham va

CHs

Dugc phim Hoa Ky (FDA) chdp thuin dé didu tri
DTD theo co ché nay. Tuy nhién, lya chon st dung
cac thudc nay trén 1am sang han ché do cac tac dung
khong mong mudn trén duong tiéu hoa nhu: budn non,
day hoi, tiéu chay va dau bung, 1am anh hudng dén
kha ning dung nap va tuan thu diéu trj ciia bénh nhan
[1]. Do d6, viéc tim kiém cac chit Gc ché a-
glucosidase mdi c6 hi€u qua va do an toan cao hon
van la huéng nghién ctiru dugc quan tam.

Céc thude chéng viém khong steroid (NSAIDs) da
dugc chimg minh ¢ kha ning kiém soat duong huyét
thong qua nhiéu co ché nhu ting tiét insulin, giam
khang insulin, bao vé té bao beta tuyén tuy va wc ché
enzym o-glucosidase [1]. Trong d6, benzydamin
hydroclorid, diclofenac va ketorolax tromethamin da
duoc bdo cdo co hoat tinh wc ché enzym a-
glucosidase [4]. Cac nghién ctru cho thdy, viéc bién
d6i cdu triic cia NSAIDs c6 thé 1am ting dang ké hiéu
luc trc ché enzym nay [5-7].
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Hinh 1 M6t sb dan chit cua ibuprofen véi hoat tinh trc ché enzym o-glucosidase

Hang loat din chit ibuprofen gdm thiosemicarbazid,
1,3,4-oxadiazol, 1,3,4-thiadiazol, 1,2,4-triazol va cac dan
xudt S-alkyl héa da dugc tong hop va khao st hoat tinh
tic ché a-glucosidase. Hai dan chat c6 hoat tinh tt nhat
(hop chat 1 va 2) déu thudc nhom din chit 1,34-
oxadiazol vi ICso= (3,05-3,12) uM, thé hién kha ning trc
ché vuot tr6i so véi acarbose (ICso = 375,82 puM) [6].
Nam 2024, nhém nghién ctru nay tiép tuc bao céo cac dan
chét base Schiff méi cua ibuprofen ¢6 chira isatin (hop
chét 3) voi kha ning e ché kép enzym a-glucosidase va
enzym urease (Hinh 1) [7].

ICsg = (5,67 + 0,89) uM
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ICsq = (31,12 £ 0,45) uM

Hinh 2 Hoat tinh trc ché enzym o-glucosidase cta
mot s6 dan chat amid flurbiprofen

Bén canh d6, 14 dan chat amid flurbiprofen da duoc bao
cdo co hoat tinh tc ché enzym a-glucosidase déng ké voi
ICs0=(5,67-90,51) uM, gip (10-150) lan acarbose (ICso =
(875,75 + 1,24) uM) (Hinh 2). Hop chét ot nhét trong
nghién ctu 1a dan chat amid flurbiprofen chira vong
cyclohexan 4 voi ICso = (5,67 = 0,89) uM [5].
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Tuy nhién, cho dén nay hoat tinh &rc ché enzym a-
glucosidase ctia cac dan chat amid ibuprofen van chua
duoc khao sat. Trén co s¢ do, nghién ctru dugc thuc
hién nham téng hop va danh gia hoat tinh trc ché
enzym a-glucosidase ciia cac dan chit amid ibuprofen.
Hudng tiép can nay nham kham pha cac dan chét tiém
ning co tac dung da co ché — vira ha duong huyét, vira
chéng viém — gop phan hd trg kiém soat bénh DTDT2
mot cach hiéu qua hon.

2 Phuong phap nghién ctru

2.1 Vatli¢u

Hoa chit va dung méi hiru co dung trong tong hop
dugc mua tir Macklin, Xilong, Guangdong Guanghua
Sci-Tech Co Ltd. (China) va ChemSol (Viét Nam)
theo tiéu chuan tong hop va sir dung truc tiép. Phan
g duoc thuc hién trong binh cau véi bép khudy tir
gia nhiét va theo ddi bang sic ky 16p mong silica gel
GF254 duéi dén UV 254 nm va 365 nm. Diém nong
chay do trén may Stuart SMP10. Pho 'H NMR duoc
do trén may Bruker.

Hoa chéat, dung moéi, enzym a-Glucosidase tir
Saccharomyces cerevisiae dung trong thir nghiém
sinh hoc dugc mua tir Nanjing Duly Biotech Co Ltd.,
Xilong, Guangdong Guanghua Sci-Tech Co Ltd.
(China) theo tiéu chuén sinh hoc va tiéu chuén phan
tich. Thir nghiém dénh gia hoat tinh trc ché enzym a-
glucosidase in vitro dugc thuc hién trén may do quang
phd UV-Vis Hitachi UH-5300.

2.2 Phuong phap

2.2.1 Tong hop cac dan chit amid cua ibuprofen
Ibuprofen (3 mmol) va dan chit amin tuong tng (3
mmol) duoc hoa tan véi 10 mL dicloromethan (DCM)
trong binh cau, rdi lan lugt thém vao triethylamin
(TEA) (9 mmol) va thionyl clorid (3 mmol) vao. Hon
hop phan tmg duge khudy o nhiét d6 phong va theo
ddi bang sic ky 16p mong voi hé dung méi thich hop.
Sau phan tmg, hdn hop duoc lic phan bé lan lugt véi
HCI 1 %, NaOH 1 % va NaCl bao hoa. Lép DCM
dugc tach ra, 1am khan va c6 quay chan khong dé thu
dugc san pham thd. San pham dugc tinh ché bang két
tinh lai trong hon hop ethanol nuoc (TO, T1, T2, TS
va T6) hoic sic ky cot v6i hé dung médi n-
hexan:aceton (T3 va T4). Do tinh khiét duoc kiém tra
so bo bang sic ky 16p mong trude khi xac dinh cu
trac bang phuong phap phd.

2.2.2 Khéo sat hoat tinh wrc ché enzym a-glucosidase
ctia cac dan chit amid ibuprofen

Hoat tinh trc ché enzym a-glucosidase cua cac dan
chat amid ibuprofen dugc danh gia dua trén quy trinh
tham khéo tir cac nghién ctru di cong bd, véi mot sb
diéu chinh vé diéu kién thi nghiém nham bao dam tinh
6n dinh cta phan ting va d6 hip thu quang nim trong
khodang do thich hop cua thiét bi [6, 8].

Tién hanh thir nghiém: hoat tinh tc ché enzym a-
glucosidase dugc danh gia bang phuong phap do quang
phd hip thu UV-Vis & budc song 402,5 nm véi co chét
la p-nitrophenyl-a-D-glucopyranosid (p-NPG). Trinh tu
va thanh phan phan mg dugc trinh bay ¢ Bang 1.

Bang 1 Thanh phan va tht ty tham gia phan tng ciia quy trinh danh gia hoat tinh trc ché enzym a-glucosidase

Mau Mau tring ciia Maiu thir | MAu tring cia
chirng am (C) | chiung dm (TC) * (T thir (TT)"

Bém kali phosphat 50 mM, pH = 6,8 (uL) 525 600 525 600
Enzym a-glucosidase 2,5 U/mL (pL) 75 - 75 -
Chat trc ché (uL) - - 75 75
DMSO 10 % (uL) 75 75 - -

U hén hop phan tng & 37 °C trong 10 phit
Dung dich p-NPG 20 mM (uL) 75 75 75 75

U hén hop phan tmg & 37 °C trong 20 phit

Thém 250 pL dung dich natri carbonat 1,0 M vao dé két thuc phan tng
Po d6 hap thu quang & budc song 402,5 nm bang may quang pho UV-Vis hai chum tia

Téng thé tich (uL) 1000 1000 | 1000 | 1000

*Mau trang dugc st dung dé loai trir anh hudng cua cac mau thir & bude song 402,5 nm.
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Xir Iy s6 liéu: d6 hap thu quang thyuc t& cua cac mau
dugc tinh bang cach ldy do hip thy quang ciia mau
chimg hodc mau thir trir cho d6 hap thu quang mau
traing twong Ung. Phan trim uc ché enzym a-
glucosidase (%l) dugc tinh theo cong thirc (1):

1%)= (1~ ;‘j{) x100 (1)

Trong d6: Ad; 1a d6 hdp thu quang ciia mau thir,
Adr=Ar—Arr
Ads 1a d6 hap thu quang cia mau ching,
Adc=Ac—Arc

Céc s liéu duoc xir 1y bang phin mém Microsoft
Excel va gia tri %I duogc biéu dién dudi dang trung
binh + d6 léch chuén. Gia tri ICso duoc xac dinh tir
phuong trinh hdi quy tuyén tinh biéu dién mbi twong
quan giita néng do chit thor va phan trim wc ché
enzym o-glucosidase.

3 Két qua va thao luan

3.1 Tong hop cac dan chat amid cta ibuprofen

Céac dan chat amid ibuprofen duoc tong hop bing
phuong phép one-pot v6i hiéu suit thu duoc tir
15,1 % dén 45,3 % (Hinh 3).

- CH i CRNEy — D0 TER - CH i R
° OH : DCM, rt ® N’
CHy CHy
Ibuprofen TO0-Té

Hop chét R H%
T0 phenyl 31,4
T1 2,5-dibromophenyl 35,3
T2 2-bromophenyl 36,4
T3 pyridin-2-yl 15,1
T4 pyridin-3-yl 18,7
T5 2-bromopyridin-4-yl 45,3
T6 cyclohexyl 38,4

Hinh 3 Két qua hiéu suat tong hop cac dan chat amid ibuprofen

Chat TO (2-(4-isobutylphenyl)-N-phenylpropanamid)
duoc tao thanh tir phan Gng gitra ibuprofen va anilin,
hiéu suét 31,4 %. San phdm thu duoc dang bot mau
trang; tan tt trong aceton, cloroform, dicloromethan,
ethyl acetat, tan vira trong ethanol va it tan trong nudc;
nhiét d6 nong chay 105 °C. Sic ky 16p mong: Rr =
0,53 [n-hexan:aceton (5:1)]. 'H NMR (500 MHz,
Cloroform-d) & (ppm): 7,39 (d, J = 8,0 Hz, 2H, H-Ar),
7,24 (m, 4H, H-Ar va NH), 7,14 (d, J = 7,8 Hz, 2H,
H-Ar), 7,04 (m, 2H, H-Ar), 3,68 (q, J = 7,2 Hz, 1H,
CH), 2,46 (d, J = 7,2 Hz, 2H, CH>), 1,84 (n, J = 6,8
Hz, 1H, CH), 1,57 (d, /= 7,2 Hz, 3H, CH3), 0,89 (d, J
= 6,7 Hz, 6H, CH:). Dit liéu phé '"H NMR phu hop
v6i cong bd trudce day [9].

Chat Tl (N-(2,5-dibromophenyl)-2-(4-
isobutylphenyl)propanamid) dugc tao thanh tir phan
mg giita ibuprofen va 2,5-dibromoanilin, hiéu suét
35,3 %. San phém thu duoc dang bot mau trfmg dén
tt
dicloromethan, ethyl acetat, tan vira trong ethanol va

vang nhat; tan trong aceton, cloroform,

rat it tan trong nudc; nhiét do nong chay 88 °C. Sic ky
16p mong: Ry = 0,56 [n-hexan:EtOAc (15:1)]. 'H
NMR (500 MHz, Cloroform-d) & (ppm): 8,63 (d, J =
2,4 Hz, 1H, H-Ar), 7,61 (s, 1H, NH), 7,28-7,26 (m,
3H, H-Ar), 7,19 (d, J = 8,1 Hz, 2H, H-Ar), 7,04 (dd,
Ji =38,5Hz, J> =2,4 Hz, 1H, H-Ar), 3,76 (q, J = 7,2
Hz, 1H, CH), 2,48 (d, /= 7,2 Hz, 2H, CH>), 1,86 (n, J
= 6,8 Hz, 1H, CH), 1,64 (d, J = 7,2 Hz, 3H, CHs),
0,90 (d, J = 6,6 Hz, 6H, CH3). Dit li¢u pho '"H NMR
phu hop véi cong bb trude day [10].

Chit T2 (N-(2-bromophenyl)-2-(4-isobutylphenyl)
propanamid) dugc tao thanh tor phan ung gilia
ibuprofen va 2-bromoanilin, hi¢u sudt 36,4 %. San
phém thu dugc dang bot mau tréng dén vang nhat; tan
tbt trong aceton, cloroform, dicloromethan, ethyl
acetat, tan vira trong ethanol va rat it tan trong nudc;
nhiét d6 nong chay 58 °C. Sic ky 16p mong: Ry =
0,56 [n-hexan:aceton (15:1)]. 'H NMR (600 MHz,
Cloroform-d) & (ppm): 8,37 (d, J = 8,2 Hz, 1H, H-Ar),
7,63 (s, 1H, NH), 7,42 (dd, J; = 8,0 Hz, J> = 1,4 Hz,
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1H, H-Ar), 7,30 (d, J = 8,2 Hz, 2H, H-Ar), 7,27 (d, J
= 8,8 Hz, 1H, H-Ar), 7,19 (d, J = 8,2 Hz, 2H, H-Ar),

6,94-6,87 (m, 1H, H-Ar), 3,77 (q,J= 7,2 Hz, 1H, CH),
2,49 (d,J=17,0 Hz, 2H, CH), 1,87 (n, J= 6,7 Hz, 1H,

CH), 1,65 (d, J = 7,3 Hz, 3H, CH3), 0,91 (d, J = 6,6
Hz, 6H, CH3). Dit liéu phd 'H NMR phu hop vdi cong
bd trude day [10].

Chit T3  (2-(4-isobutylphenyl)-N-(pyridin-2-yl)

propanamid) duoc tao thanh tor phan ung gitta
ibuprofen va 2-aminopyridin, hiéu suit 15,1 %. San
pham thu duoc dang tinh thé hinh kim trong sudt; tan
tt trong aceton, cloroform, dicloromethan, ethanol,

ethyl acetat, rit it tan trong nudc; nhiét d6 nong chay

104 °C. Sic ky 16p mong: Ry = 0,43 [n-hexan:aceton
(7:1)]. '"H NMR (500 MHz, Cloroform-d) & (ppm):

8,23 (d, J = 8,4 Hz, 1H, H-Ar), 8,19 (d, J = 3,2 Hz,

1H, H-Ar), 7,82 (s, 1H, NH), 7,67 (dd, J; = 7,0 Hz, J>

= 1,6 Hz, 1H, H-Ar), 7,24 (d, J = 8,0 Hz, 2H, H-Ar),

7,14 (d, J = 8,0 Hz, 2H, H-Ar), 6,99 (dd, J; = 5,2 Hz,

J>=2,1 Hz, 1H, H-Ar), 3,70 (g, /= 7,1 Hz, 1H, CH),

2,45 (d,J=17,2 Hz, 2H, CH), 1,86 (n, J= 6,6 Hz, 1H,

CH), 1,58 (d, J = 7,1 Hz, 3H, CH3), 0,90 (d, J = 6,7

Hz, 6H, CH3). Dit liéu phé "H NMR phtt hop véi cong
bb trude day [11].

Chét T4 (2-(4-isobutylphenyl)-N-(pyridin-3-yl)propanamid)
duoc tao thanh tir phan ung gitra ibuprofen va 3-

aminopyridin, hiéu suit 18,7 %. San phém thu duoc

dang tinh thé hinh kim trong su6t hodc mau tring; tan
tt trong aceton, cloroform, dicloromethan, ethanol,

ethyl acetat, methanol, rat it tan trong nudc; nhiét do

noéng chay 98 °C. Sic ky 10p mong: R = 0,41

[toluen:aceton (5:1)]. '"H NMR (500 MHz, Cloroform-

d) 6 (ppm): 8,39 (d, J=2,7 Hz, 1H, H-Ar), 8,27 (d, J
= 5,6 Hz, 1H, H-Ar), 8,11 (d, J = 8,2 Hz, 1H, H-Ar),

7,45 (s, 1H, NH), 7,27-7,18 (m, 3H, H-Ar), 7,15 (d, J
=179 Hz, 2H, H-Ar), 3,72 (q, J = 7,1 Hz, 1H, CH),

2,47, J=17,2Hz, 2H, CH), 1,86 (n, J= 6,7 Hz, 1H,

CH), 1,58 (d, J = 7,2 Hz, 3H, CH3), 0,90 (d, J = 6,6

Hz, 6H, CH3). Dit liéu phé "H NMR phtt hop véi cong

b trude day [11].

Chat T5 (N-(3-bromopyridin-4-yl)-2-(4-isobutylphenyl)

propanamid) duoc tao thanh tor phan ung giita

ibuprofen va 4-amino-3-bromopyridin, hiéu suat

45,3 %. San pham thu dwoc dang tinh thé hinh kim
trong subt; tan tot trong aceton, cloroform,
dicloromethan, ethyl acetat, ethanol va rét it tan trong
nudc; nhiét do néng chay 68 °C. Sic ky 16p mong: Re
= 0,51 [n-hexan:aceton (3:1)]. 'H NMR (500 MHz,
Cloroform-d) & (ppm): 8,51 (d, J= 7,2 Hz, 1H, H-Ar),
8,38 (dd, J; =5,7 Hz, J> = 1,2 Hz, 2H, H-Ar), 7,79 (s,
1H, NH), 7,27 (d, J = 8,1 Hz, 2H, H-Ar), 7,21 (d, J =
8,1 Hz, 2H, H-Ar), 3,79 (q, J = 7,2 Hz, 1H, CH), 2,49
(d, J=7,2 Hz, 2H, CH»), 1,85 (n,J = 6,8 Hz, 1H, CH),
1,64 (d, J= 17,2 Hz, 3H, CH3), 0,90 (d, J= 6,6 Hz, 6H,
CH3). Dit liéu phd 'H NMR phu hop vé6i cong bd
trude day [10].

Chét T6 (N-cyclohexyl-2-(4-isobutylphenyl)propanamid)
dugc tao thanh tir phdn ung gilta ibuprofen va
cyclohexanamin, hi¢u suat 38,4 %. San phém thu
duoc dang tinh thé hinh mau tring; tan tdt trong
aceton, cloroform, dicloromethan, ethyl acetat, it tan
trong ethanol va hau nhu khong tan trong nudc;
nhiét d6 néng chay 94 °C. Sic ky 16p mong: Ry =
0,45 [n-hexan:EtOAc (5:1)]. 'H NMR (500 MHz,
Chloroform-d) & (ppm): 7,17 (d, J = 8,0 Hz, 2H, H-
Ar), 7,10 (d, /= 8,0 Hz, 2H, H-Ar), 5,16 (d, /=74
Hz, 1H, NH), 3,78 — 3,67 (m, 1H, H-cHex), 3,48 (q,
J=172Hz 1H, CH), 2,45 (d, /= 7,2 Hz, 2H, CH>),
1,87 —1,72 (m, 3H, H-cHex va CH), 1,60 — 1,47 (m,
6H, H-cHex va CH3), 1,36 — 1,26 (m, 2H, H-cHex),
1,13-0,93 (m, 3H, H-cHex), 0,89 (d, /= 6,6 Hz, 6H,
CH;). Dir liéu phd 'H NMR phu hop véi cong bd
trude day [9].

Céu tric 07 chat tong hop duoc xac dinh bang phd 'H
NMR. Két qua cho thdy dir liéu phd thuc nghiém phu
hop véi cdu trac du kién va dir liéu phd di cong bd.
Phuong phap one-pot dugc st dung trong nghién clru
nay dua trén quy trinh da phat trién trudc d6 [10].
Hiéu suét tong hop cic dan chat amid ibuprofen dat
(15,1-45,3) %. So véi cac nghién ctru trudce, hiéu suat
tong hop trong nghién ciru nay thap hon [9, 11]. Su
khac biét nay co6 thé do quy trinh one-pot thuc hién
dong thoi budc hoat hda nhém carboxyl va amid hoa
trong cung mot binh phan ung ma khong phan lap
chit trung gian acyl clorid, lam ting kha ning xdy ra
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phéan rng phu hodc thuy phén trung gian. Mic du hiéu
suat con khiém ton, phuong phap tong hop duoc sir
dung trong nghién ctru hién tai van c6 mot sb wu diém
dang cht y. Pau tién, phan tng duoc tién hanh & nhiét
d6 phong nén phi hop hon véi cac co chit hodc san
pham kém bén nhiét. Bén canh do, thoi gian phan tmg
tuong ddi ngan ((0,5-12) gid), trong khi nghién ctru
trude ddy yéu cau thoi gian phan tmg dai hon (16-96)
gio. Hé tac nhan phan tng sit dung SOCL két hop
TEA ¢6 chi phi thip hon so vdi carbodiimid nén phu
hop cho viée san xudt & quy mo 16n. Ngoai ra, viéc sir
dung dung méi DCM d& bay hoi ciing tao diu kién

thuan loi cho qua trinh xir Iy sau phan tng, dé loai bd
hon so vé6i dimethyl sulfoxid. Didu ndy gop phan don
gian héa quy trinh so ché va tinh ché.

3.2 Khao sat hoat tinh tc ché enzym a-glucosidase
ctia cac dan chat amid ibuprofen

D6 thi biéu dién mbi twong quan giira phan trim wc
ché enzym a-glucosidase va nong do chat thir cho
thdy hoat tinh {rc ché enzym ctia cac hop chat ting
theo nong d6 khao sat (Hinh 4). Phuong trinh hdi quy
tuyén tinh thu duoc c6 hé sb twong quan R? dao dong
tr 0,9179 dén 0,9895.

T3 T6 Quercetin
129 i e 0,7886x + 21,281
= +

@ 1 y = 3,084x + 19,46 o y =1,7803x + 7,5317 ™ i b,
5100 RI=09179 .0 510 Ri=09895 .* e b b W,
g 80 - g 80 g 80
E e . £ o E 60 *
c 40 % T 40 e c 40
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Hinh 4 D6 thi biéu dién mdi trong quan gitta phan trim e ché enzym va ndng do chat thir T3, T6, quercetin

Dua trén cac phuong trinh nay, ndng d6 e ché 50 % hoat tinh enzym a-glucosidase (ICs0) ctia quercetin,
ibuprofen va cac dan chat amid ibuprofen duoc xac dinh va trinh bay & Bang 2.

Bang 2 Phuong trinh tuyén tinh, hé sd twong quan va gia tri

ICso ctia quercetin, ibuprofen va cac dan chat amid ibuprofen

Chit thir | Phwong trinh tuyén tinh R* | ICso(uM)
Quercetin y=0,7886x + 21,281 0,9589 36,45
Ibuprofen y=0,1526x + 20,971 0,9397 190,23
TO y =0,7033x + 22,227 0,9207 39,49
Tl y=0,4127x+ 13,106 0,9574 89,40
T2 y =0,5406x + 20,059 0,9355 55,38
T3 y =3,084x + 19,46 0,9179 9,90
T4 y =0,7969x + 20,312 0,9212 37,25
T5 y=0,915x + 8,6592 0,9289 45,18
T6 y=1,7803x + 7,5317 0,9895 23,85

Tat ca cac dan chat amid ibuprofen déu co hoat tinh
{rc ché enzym t6t hon ibuprofen ban dau. Pang cha y,
hai hop chét T3 va T6 cho hoat tinh vuot trdi so véi
quercetin. Trong khi TO va T4 c6 gia tri ICso tuong
duong quercetin, cac hop chit con lai thé hién hoat
tinh thip hon. Dya trén cac nghién ctru da cong b,
quercetin nhin chung déu thé hién hoat tinh @c ché

enzym o-glucosidase manh hon acarbose [12, 13].
Mic du cac nghién ciu déu s dung enzym a-
glucosidase c6 ngudn gdc tir nAm men Saccharomyces
cerevisiae va co chat 1a p-NPG, gia trj ICsp cua
quercetin van c¢6 su dao dong dang ké (10,98-39,78)
uM. Su khac biét nay co thé lién quan dén nong do
enzym, nong do co chit, thdi gian G va quy trinh thuc
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nghiém giita cic nghién ctru. Didu kién thuc nghiém
va gié tri ICso cua quercetin dugc bdo cdo trong mot
nghién ciru trude day co su twong dong véi nghién
ctru hién tai [13]. Do d6, c6 thé tham chiéu gian tiép
dé nhan dinh rﬁng cac dan chit amid ibuprofen TO-T6
v6i ICso trong khoang 9,90 pM dén 89,40 uM cho
tiém ning trc ché enzym a-glucosidase vuot trdi hon
so vdi acarbose.

Mic du T3 va T6 cho hoat tinh vuot tréi so véi
quercetin, phan 16n cac dan chit amid ibuprofen con
lai thé hién hoat tinh thip hon. Pidu nay co thé lién
quan dén sy hién dién cua nhiéu nhom OH phenol
trong cAu trac quercetin, cho phép hinh thanh cac lién
két hydro véi cac acid amin tai vi tri hoat dong cua
enzym [12]. Trong khi d6, cic dan chat amid
ibuprofen trong nghién ctru nay chira s6 lugng nhom
cho lién két hydro han ché, c6 thé lam giam kha ning
tuong tac voi enzym. Két qua nay goi y rang viéc bd
sung cac nhom thé hydroxyl trén khung amid
ibuprofen c6 thé 1a hudng tiép can tiém ning nhim
cai thién hoat tinh tc ché enzym.

Bén canh d6, dic tinh dién tir ctia nhém thé va ban
chat ciia vong (thom, no hodc di vong) c6 anh hudng
dén hoat tinh trc ché enzym a-glucosidase.

Thay déi vi tri, sé lirong nhém thé trén vong thom

Sy hién dién cta nhom thé hut electron (-Br) trén
vong thom lam giam hoat tinh tc ché enzym a-
glucosidase. Cu thé, cac hop chat T1 va T2 mang
nhom —Br tai vi tri 2 va/hodc 5 ¢ hoat tinh thip hon
TO (khong c¢6 nhom thé) khoang (1,5-2) 1an. Tuong tu,
hop chat T5 véi vong pyridin mang nhom —Br ciing
cho hoat tinh kém hon so véi T3 va T4. Béng thot,
viée gia ting sb luwong nhom thé —Br trén vong lam
giam dang ké hoat tinh. Pang chu ¥, nhom thé —Br tai
vi tri s6 5 lam giam hoat tinh 16 rét, trong do T1 la
hop chat amid ibuprofen cé hoat tinh thap nhét trong
nghién ctru. Xu hudng nay chua dugc ghi nhan trong
cac nghién ciru trude ddy trén dan chét cia ibuprofen.

Thay d6i vong benzen thanh di vong pyridin va vi tri
cua N trén dij vong

Viéc thay thé vong thom bang di vong pyridin cho
théy su cai thién dang ké vé hoat tinh wc ché enzym a-
glucosidase. Cu thé, cac hop chit T3 va T4 déu c6 gia
trj ICso thap hon so voi TO, hop chat T5 ¢6 gia tri ICso
thip hon dan chat T2 twong Gng. Péang chu y, T3
mang nguyén tr N & vi tri s6 2 trén vong pyridin 1a
hop chit c6 hoat tinh manh nhat trong cic hop chét
nghién ctiru (ICso = 9,90 pM), tot hon khoang 4 lan so
voi TO va quercetin. Trong khi do, T4 véi nguyén ti
N & vj tri 6 3 cho hoat tinh kém hon. Piéu nay cho
thdy vi tri ciia nguyén tor N trén di vong pyridin c6
anh huong dén hoat tinh trc ché enzym. Xu hudng nay
ciing phu hop vé6i nghién ciru trude ddy, trong d6 s6
luong va vi tri N trén di vong anh huong dén hoat tinh
{rc ché enzym cua cac dan chat amid flurbiprofen [5].
Bén canh d6, nghién ctu trén aryl imin ghi nhan su
hién dién cia vong pyridin c6 lién quan dén su gia
tang hoat tinh wc ché théng qua tuong tac véi acid
amin Ser676 tai vi tri hoat ddng cua enzym. Ngoai ra,
hop chit chira pyridin trong nghién ctru ndy con cho
thdy tinh chon loc cao trén enzym a-glucosidase so
v6i a-amylase, goi ¥ tiém ning han ché tac dung phu
trén duong tiéu hoa [14].

Thay doi vong benzen thanh vong no cyclohexan

Viéc thay thé vong benzen bang vong no cyclohexan
cho thay anh huong tich cuc dén hoat tinh trc ché
enzym a-glucosidase. Cu thé, hop chat T6 (ICso =
23,85 puM) cho hoat tinh manh hon so véi dan chat
amid ibuprofen chia vong thom TO (ICso = 39,49
uM). Quan sat tuong tu cling da dugc ghi nhan trong
nghién ctu truéec ddy trén cac dan chat amid
flurbiprofen [5].

Tir cac két qua nghién ctru thu dugc, ¢ thé dua ra
mot s6 nhan dinh ban diu vé mdi lién quan gitra dac
diém cu truc ctia cac dan chat amid ibuprofen va hoat
tinh tc ché enzym a-glucosidase (Hinh 5).
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2-pyridinyl cho hoat tinh
tot hon 3-pyridinyl

HsC o /2 5 ——— :
! ; . Hoattinh (rc ché enzym: |
\ h ridin > cyclohexan > benzen |
CH3 N < 5. py y :
H \“‘§v"4
CHa

Thay -H bang -Br:
hoat tinh giam

Hinh 5 Sy lién quan gitra cau triic ctia amid ibuprofen vi hoat tinh rc ché enzym

Bén canh nhitng két qua dat dugc, mot han ché cua
nghién ctru 1a thir nghiém hoat tinh wc ché a-
glucosidase chua dugc thyc hién voi s6 lan lap du dé
tinh toan do 1éch chuan (SD). Do dé, can thuc hién
cac thi nghiém lap doc 1ap trong cac nghién ciru tiép
theo nham nang cao d tin ciy cua cac gia tri ICso.

4 Két luan va kién nghi

Ca 07 dan chat amid ibuprofen khao sat déu thé hién
hoat tinh trc ché enzym a-glucosidase véi gia tri ICso
dao dong tir 9,90 uM dén 89,40 uM. Két qua cho thdy
su hién dién cia cac nhom thé —Br trén vong thom
lam giam hoat tinh. Cac dan chat chira di vong
pyridinyl hodc vong no cyclohexyl cho kha nang uc
ché enzym tot hon dan chat voi nhom thé phenyl.
Pong thoi, vi tri N trén vong pyridin ciing anh huong

Tai liéu tham khéo

dén hoat tinh. Trong cac hop chat nghién ctru, dan
chat T3 thé hién hoat tinh manh nhat véi ICso = 9,90
uM, tot hon quercetin khoang 4 1an. Két qua nay cho
thiy cac dan chat amid ibuprofen 1a nhom hop chat
tiém nang trong dinh hudng phat trién chat e ché
enzym a-glucosidase. Cac nghién ciru tiép theo can
tiép tuc 1am rd mdi lién quan ciu trac — tic dung,
dong thoi khao sat thém hoat tinh chong viém cua cac
hop chat ndi bat nhu T3 va T6 nham danh gia kha
ning tac dung da co ché cua amid ibuprofen trong hd
tro diéu trj DTDT2.
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Synthesis and Evaluation of a-glucosidase Inhibitory Activity of Ibuprofen Amide Derivatives

Nguyen Thanh Trang*, Nguyen Thi Tram, Pham Thu Huong
Da Nang University of Medical Technology and Pharmacy, Da Nang City, Viet Nam
“nthanhtrang@dhktyduocdn.edu.vn

Abstract This study aimed to identify ibuprofen derivatives exhibiting a-glucosidase inhibitory activity,
contributing to the development of adjunctive agents for the treatment of type 2 diabetes associated with chronic
inflammation. The derivatives were synthesized via a one-pot method from ibuprofen and the corresponding
amines. The a-glucosidase inhibitory activity was evaluated in vitro by UV-Vis spectrophotometry using p-
nitrophenyl-a-D-glucopyranoside as substrate. Seven ibuprofen amide derivatives were successfully synthesized,
with yields ranging from 15.1% to 45.3%. All derivatives exhibited stronger inhibitory activity than ibuprofen,
with 1Cso values ranging from 9.90 uM to 89.40 pM. Notably, derivatives T3 (ICso = 9.90 uM) and T6 (ICso =
23.85 uM) showed more potent inhibitory activity than quercetin (ICso = 36.45 puM). Structure-activity
relationship analysis revealed that pyridinyl heterocycles or cyclohexyl groups enhanced inhibitory activity,
whereas halogen substituents on the aromatic ring reduced inhibitory efficacy. These findings indicate that
structural modification of ibuprofen through amidation represents a promising approach for enhancing o-
glucosidase inhibitory activity.

Keywords o-glucosidase enzyme inhibition, amid ibuprofen, diabetes, one-pot, NSAIDs.
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