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Tong hop va thir hoat tinh gy dgc trén dong té bao ung thur vii MCF-7
ciia mt s0 dan chat amid cua ibuprofen
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Tom tdt:

Ibuprofen 1a mét thudc chong viém khong steroid da dwoc ghi nhan cé kha ning 1am gidm nguy co' mic ung thw
vu trén 1am sang. Hwéng nghién ciru tim kiém cac dan chit méi cta ibuprofen véi hoat tinh chéng ung thw thu
hut dworc s quan tAm clia cac nha khoa hoc, dic biét 1a cac dan chit amid. Nghién ctru ndy dworc thuc hién nham
tong hop va khao sat hoat tinh gay doc t€ bao ung thw viit MCF-7 cta cac dan chit amid ibuprofen. Cac hop chat
dwoc tong hop bang phwong phap one-pot tir ibuprofen va cac amin thom véi hiéu suat 12,1-40,2%. Kha ning
trc ché sy phat trién cta té bao ung thw sau dé dwoc xac dinh bing phwong phap MTT. Pic tinh giong thuéc dworc
danh gia dwa trén quy tic 5-Lipinski, trong khi cac théng s6 dwoc ddng hoc - déc tinh dwoc dw doan bang cong
cu ADMETIab 3.0. Két qua cho thiy, ca nam din chit amid ibuprofen déu cé hoat tinh giy doc t€ bao ung thw véi
IC,, 13,93-44,17 puM. Trong do, dan chat T5 (N-(3-bromopyridin-4-yl)-2-(4-isobutylphenyl) propanamid) thé hién
hoat tinh t6t nhit. Cac hop chit nay ciing c6 dac tinh dwg'c dong hoc phu hop, 1a co sé ban dau dé tiép tuc danh gia
do chon loc, cor ché tac dung va dd an toan ciia cac dan chat.

Tir khéa: dan chit amid ctia ibuprofen, déc tinh té bao, MCF-7, phan irng one-pot, ung thw vii.
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Abstract:

Ibuprofen, a non-steroidal anti-inflammatory drug, has been documented in clinical studies for its potential
to reduce breast cancer risk. The research direction exploring novel ibuprofen derivatives with anticancer
activity has attracted significant attention from scientists, particularly amide derivatives. This study
was conducted to synthesise and evaluate the cytotoxic activity of ibuprofen amide derivatives against
MCF-7 breast cancer cells. These compounds were synthesised using a one-pot method from ibuprofen and
aromatic amines, achieving yields ranging from 12.1 to 40.2%. The ability to inhibit the growth of cancer
cells was then assessed by the MTT assay. Drug-like properties were analysed based on Lipinski’s Rule of
Five to predict oral availability, while pharmacokinetic and toxicological parameters were predicted using
ADMETlIab 3.0. The results reveal that all five ibuprofen amides had cytotoxic activity against MCF-7 cells,
with IC_, values ranging from 13.93 to 44.17 uM, in which compound T5 (N-(3-bromopyridin-4-yl)-2-(4-
isobutylphenyl) propanamide) displayed the highest potency. These compounds demonstrated favourable
pharmacokinetic properties, providing an initial foundation for further evaluation of the selectivity,
mechanism of action, and safety of the derivatives.
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1. Dat van de

Ung thu 1a mdt trong nhitng nguyén nhan gay tir vong
hang dau trén thé gidi. Theo Co quan Nghién ciru ung thu
qudc té (2022), wdc tinh ¢6 20 triéu ca ung thu duge bao cao
va gan 9,7 triéu ca tir vong do ung thu trén toan cau. Ganh
nang ung thu du kién dat 35 triéu ca vao nam 2050 [1]. Tai
Viét Nam, s6 lwong mic méi nam 2022 1a 180.480 ca va s6
luong tir vong do ung thu 1a 120.184 ca. Trong dd, ung thu
Vi ¢6 ty 16 mic méi cao nhat chiém 13,6% [2].

Cac nghién ctru d chi ra sy biéu hién qua mirc cia COX-2
(cyclooxygenase-2) trong cac loai khdi u, gbp phan thuc
déy su di can va hinh thanh mach méu, wc ché su chét té bao
theo chuong trinh (apoptosis) va kich hoat tién chat gay ung
thu. Do d6, thude chdng viém khong steroid (NSAIDs) voi
co ché trc ché COX giup e ché sy tang sinh t& bao va thé
hién hoat dong chéng ung thu [3]. Ibuprofen la mot NSAID
khong chon loc, da dugc bao cdo vdi kha nang lam giam
nguy co méic ung thu va trén 1am sang [4, 5]. Tuy nhién,
nguy co gy loét va xudt huyét tiéu hoa 1a yéu t6 can tro viée
su dung lau dai. Tac dung phu nay dugc cho 1a do phan ting
gdy kich tng tai chd ctia nhom carboxylic tur do. Amid hoa
ibuprofen dugc chiing minh lam giam déc tinh trén duong
tiéu hoa va cai thién hoat tinh giam dau, chdng viém [6, 7].

Z. Ashraf va cs (2019) [8] d4 tong hop va dénh gia hoat
tinh gy doc té bao ung thu va MCF-7 ctia 10 dan chit amid
dexibuprofen. Két qua cho théy, su hién dién cta nhom thé
cloro tai vi tri ortho trén vong phenyl c6 vai tro quan trong
d6i voi hoat tinh. Cu thé, dan chét 1a va 1c (hinh 1) thé hién
kha ning tc ché sy phat trién cta té bao ung thu vuot troi
voi IC,, 1an lugt 2 0,01 va 0,03 pM, 6t hon chat doi chieu
doxorubicin (IC,=0,04+0,006 uM). Bén canh d6, hop chat
1d chira nhom 4-pyridinyl ciing ¢6 lgi cho hoat tinh hon khi
so sanh vi hop chat 1b mang vong phenyl. Vi muyc dich
tim kiém cac din chit amid ibuprofen tiém ning, nghién
ctru cua ching t61 dugc thyc hién nhim danh gia thém su
anh huong cua vi tri N trén di vong pyridin va nhém thé
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Hinh 1. Hoat tinh gay déc té bao ung thw vi MCF-7 ctia mét s6 dan
chat amid dexibuprofen.
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halogen khac (-Br) trén vong phenyl di voi hoat tinh gy
doc té bao.

Céc dan chat amid ibuprofen co thé duoc diéu ché bang
quy trinh 2 giai doan gém hoat héa acid carboxylic bang
thionyl clorid va phan Gmg v6i amin véi sy ¢6 mat cua xtc
tac kiém [9]. Quy trinh nay doi hoi cac budce xir Iy riéng cho
tung giai doan, thoi gian phan ung dai va phai thuc hién &
nhiét d6 s6i ciia dung moi hodc nhiét d6 thap. Dé don gian
hoa quy trinh tdng hop, nghién ctru ciia chiing t6i lwa chon
phuong phap one-pot trong diéu ché amid ibuprofen [10].
Céc dan chat amid tong hop sau d6 duoc khao sat hoat tinh
gy doc té bao bang phuong phap MTT va dugc danh gia
tiém nang lam thudc bang cong cu ADMETIab 3.0.

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

Hoé chit, dung moi hiru co dung trong tong hop dwoc
mua tr Macklin, Xilong, Guangdong Guanghua Sci-Tech
Co Ltd. (Trung Quéc) va ChemSol (Viét Nam) theo tiéu
chuén téng hop va st dung truc ti€p. Phan trng hoa hoc
duwoc tién hanh trong binh ciu va st dung bép khudy tir
gia nhiét. Theo ddi ph&n (rng bang sic ky 1&p méng silica
gel GF254, phat hién vét dwdi dén UV 254 nm va 365 nm.
Diém chdy do trén may Stuart SMP10. Phd 'H NMR va
13C NMR dwoc do trén may Bruker (Vién Hoéa hoc, Vién
Han lam Khoa hoc va Céng nghé Viét Nam va Truong Dai
hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi). Phd
IR do trén may IRAffinity-1S Shimadzu va pho khoi MS
dwoc do trén may Waters UPLC Acquity H class (Pai hoc
Y Dwoc TP. H6 Chi Minh).

Hod chat, dung méi dung trong thtt nghiém
sinh hoc gém PBS (phosphate buffered saline),
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
(MTT - Ultra Pure, QB494541, BIO BASIC, Toronto,
Canada), ellipticine, dimethyl sulfoxide. Thiét bi gbm
kinh hién vi ngwoc (Axiovert 40 CFL), budng dém té bao
(Fisher, Hoa Ky), may quang phé (BioTek, Y), ti 4m co,,
tu lanh sdu -80°C, binh nito 16ng, can phan tich, may do
pH va cac dung cu thi nghiém thong thwong. Dong té bao
ung thu v ngwoi MCF-7 do Trwong Pai hoc Long-Island,
Hoa Ky va Pai hoc Quéc lap Dwong Minh Giao Thong, Dai
Loan (Trung Qudc) cung cap.

2.2. Phwong phdp nghién ciru

2.2.1. Phwong phdp téng hop cdc ddn chdt amid ctia
ibuprofen

Trong binh ciu, 3 mmol ibuprofen va 3 mmol dan
chat amin dwgc hoa tan trong 10 ml DCM. Tiép tuc thém



1an lwot 9 mmol TEA va 3 mmol thionyl clorid vao. Phan
trng dwgc khudy & nhiét dé6 phong véi téc do thap va
dwoc theo ddi bang siac ky 1o¢p méng. Thoi gian phan
rng tir 2 dén 24 gid, tiy thudc vao ciu tric cla tirng dan
chat. Hon hop sau phan tng dwoc lac phan bé 1an lwot
véi HCl 1% (20 ml x 3 1an), NaOH 1% (20 ml x 3 1an) va
NaCl bdo hoa (20 ml x 1 1an). Lép DCM dworc tich ra, lam
khan va c6 dwéi ap suét giam thu dwoc san phadm thé.
Tinh ché bang cach két tinh lai trong hon hop methanol
nuwéc (T1, T2 va T5) hoidc sic ky cot véi hé dung moi
n-hexan:aceton (T3 va T4). Chit tong hop sau d6 dwoc
kiém tra do tinh khiét bang sic ky 16p méng va duoc xac
dinh cAu truc bang cac phwong phap phé (*H NMR, 3C
NMR, IR va MS).

2.2.2. Phwong phdp ddnh gid hoat tinh gdy déc té bao
ung thw vi MCF-7

Cac dan chat dwgc danh gia hoat tinh gay doc té bao
ung thw v MCF-7 tai Phong Cong nghé té bao va Thi
nghiém sinh hoc, Vién Sinh hoc, Vién Han lam Khoa hoc
va Cong nghé Viét Nam theo phwong phap MTT cua T.
Mosmann (1983) [11].

Nguyén tac thir nghiém: Mirc do sdng sét ciia té bao
dwgc danh gid qua kha nang khtt MTT (mau vang) thanh
phtrc hop formazan (mau tim) béi hoat dong cia enzym
dehydrogenase trong ty thé. San phdm formazan dugc
hoa tan bang DMSO va dwoc do dd hdp thu quang (OD) &
buwéc séng 540 nm. SO lwong té€ bao séng ty 1& thuln véi
cudng do mau tim do duorc.

Tién hanh thi nghiém: MAu thtr dwgc hoa tan trong
DMSO décondngddbandaula20 mM,phaloingmAiubéing
moi trieong nudi cdy té bao (khong c6 FBS). Trypsin hoa
dé lam roi té bao va dém trong budng dém dé diéu chinh
mat dd cho phu hgp véi thi nghiém (3x10* t&€ bao/ml).
Cho 190 ul t& bao (dwgc nudi trong moi trudng coé bd
sung 5% FBS) vao dia 96 giéng va dwa vao ti 4m CO, cho
phat trién 6n dinh tir 18-20 gi¢. Thém 10 pl mau thir da
pha lodng vao cac giéng da chuin bi té bao sao cho néng
d6 mau thir trong giéng 1a 150-100-50-10-1 uM. Giéng
khong c6 mAiu thir nhwng cé t& bao ung thw (190 ul) va
DMSO 1% (10 pl) dwoc dung lam déi chirng 4m. Giéng
khong c6 té bao va mau thit, chi c6 méi trudng nudi cay
dwoc xem la giéng tring. U trong ti 4m & diéu kién 37°C,
5% CO, trong 48 gi¢. Sau d6, 10 pl dung dich MTT (n6ng
dé cubi cung trong giéng 1a 0,5 mg/ml) dwoc thém vao
moi giéng. Sau 4 gio, loai b6 mdi trwdng, hoa tan tinh
thé formazan bang 50 ul DMSO. Gia tri OD dwoc do &
buwéc séng 540 nm bang may quang phé BioTek Elx800.
Phép thtr dwoc lap lai 3 1an. Ellipticine & cic nong do
10-2-0,4-0,08 pg/ml dwoc str dung lam chat déi chirng.
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Phin tram (rc ché sy phat trién cta té bao (%l) dwoc
xac dinh thong qua cong thirc:

1(%) = {1-—

Gia tri IC, dwoc xac dinh thong qua %I tai 5 nong do
(mAu tht) hodc 4 ndng dd (chat d6i chirng) va dwoc xi ly
bang phan mém may tinh TableCurve 2Dv4.

OD (i thie) (mau thir) = OD wiank) 100
0D pmsoy — OD plank

2.2.3. Phwong phdp dw dodn cdc théng sé dwoc dong
hoc va déc tinh (ADMET)

Céac dic tinh dwoc dong hoc nhw hip thu, phan bé,
chuyén hoéa, thai trir (ADME) va doc tinh (T) cta cac dan
chit amid ibuprofen dwoc dw doan bang céng cu truc
tuyén ADMETIlab 3.0 (https://admetlab3.scbdd.com/).
Cac hop chit dwgc chuyén thanh chudi SMILES bang
ChemDraw, sau dé dan vao 6 twong rng va nhan Submit
dé danh gia. K&t qua dwoc phan tich dwa trén quy tac
5-Lipinski va cac thong s6 ADMET chinh gom pKa (acid/
base), Caco-2, HIA, P-gp, PPB, LogVDss, CYP2C9, CYP3A4,
tl,, Cl-plasma, Ames, H-HT va ROA. Di¥ liéu dwoc trich
xudt vao ngay 3/6/2025.

3. Két qua va ban luan

3.1. Két qua tong hop cdc dan chdt amid cua
ibuprofen

Cac dan chat amid ibuprofen dwoc téng hop bang
phwong phap one-pot véi hiéu sudt thu dwoc tir 12,1 dén
40,2% (hinh 2),
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Hinh 2. Két qua tdng hop cac dan chat amid ibuprofen.

Chit T1 (N-(2,5-dibromophenyl)-2-(4-isobutylphenyl)
propanamid) dwoc tao thanh tir phdn Ung gitta
ibuprofen va 2,5-dibromoanilin, hiéu suit 32,32%. San
phdm thu dwoc dang bdt mau tring dén vang nhat;
tan tot trong aceton, cloroform, dicloromethan, ethyl
acetat, tan vira trong methanol, ethanol va rit it tan
trong nwéc; nhiét dd néng chay 88°C. Sac ky 16p méng:
R=0,2 [n-hexan:DCM (3:1)], R=0,57 [n-hexan:EtOAc

a4
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(15:1)], R=0,61 [n-hexan:aceton (10:1)]. FT-IR (ATR,
vem™): 3304,06 (v,,), 2953,02 (v ), 1658,78 (v ),
1456,26 (Ve nemytene) 139647 (Ve o) 567,07 (v ).
'H NMR (500 MHz, Chloroform-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, /,=8,5 Hz, ] ,=2,4
Hz, 1H, H-Ar), 3,76 (q, J=7,2 Hz, 1H, CH), 2,48 (d, J=7,2
Hz, 2H, CH,), 1,86 (n, /=6,8 Hz, 1H, CH), 1,64 (d, J=7,2
Hz, 3H, CH,), 0,90 (d, J=6,6 Hz, 6H, CH,). °C NMR (126
MHz, Chloroform-d) 6 (ppm): 173,02; 141,69; 137,19;
136,91; 133,08; 130,26 (2C); 127,89 (2C); 127,86;
123,97;122,11; 111,54; 48,20; 45,14; 30,39; 22,47 (2C);
17,90. HRMS (ESI) [M+H]* du kién 440,00422 (dong vi
Br-79, Br-81) va 442,00217 (d6éng vi Br-81), thuc té do
440,00522 va 442,00356.

Chat T2 (N-(2-bromophenyl)-2-(4-isobutylphenyl)
propanamid) dwoc tao thanh tir phan &ng gitra ibuprofen
va 2-bromoanilin, hiéu suit 32,23%. San pham thu dwgc
dang bot mau trang dén vang nhat; tan tdt trong aceton,
cloroform, dicloromethan, ethyl acetat, tan vira trong
methanol, ethanol va rit it tan trong nwéc; nhiét d6 nong
chay 58 °C. Sic ky 1&6p moéng: R=0,2 [n-hexan:DCM (5:1)],
R=0,56 [n-hexan:aceton (15:1)], R=0,8 [toluen:aceton
(10:1)]. FT-IR (ATR, vem™): 3273,20 (v, ), 2953,02 (v,
W 2868,15 (v ), 1656,85 (), 1467,83 (Vi inyiene)”
1435,04 (Ve y ey 138103 (Ve peny)r 557,43 (V). 'H
NMR (600 MHz, Chloroform-d) 6 (ppm): 8,37 (d, J=8,2
Hz, 1H, H-Ar), 7,63 (s, 1H, NH), 7,42 (dd, ] =8,0 Hz, ] =1,4
Hz, 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=7,0 Hz,
2H, CH,), 1,87 (n, /j=6,7 Hz, 1H, CH), 1,65 (d, J=7,3 Hz,
3H, CH,), 0,91 (d, J=6,6 Hz, 6H, CH,). *C NMR (151 MHz,
Chloroform-d) § (ppm): 172,95; 141,52; 137,55; 135,94;
132,24; 130,18 (2C); 128,43; 127,91 (2C); 125,02;
121,45; 113,30; 48,24; 45,17; 30,38; 22,48 (2C); 18,01.
HRMS (ESI) [M+H]* dv kién 360,09575 (dong vi Br-79)
va 362,09370 (dong vi Br-81), thuc té do 360,09709 va
362,09533.

Chat T3 (2-(4-isobutylphenyl)-N-(pyridin-2-yl)
propanamid) dwoc tao thanh tir phan &ng gitra ibuprofen
va 2-aminopyridin, hiéu suat 12,10%. San phdm thu
dwoc dang tinh thé hinh kim trong su6t; tan tot trong
aceton, cloroform, dicloromethan, ethanol, ethyl acetat,
methanol, rit it tan trong nwéc; nhiét dé6 néng chay
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104°C. Sac ky 16p mong: R=0,18 [n-hexan:EtOAc (7:1)],
R=0,45 [n-hexan:aceton (7:1)], R=0,63 [toluen:aceton
(5:1)]. FT-IR (ATR, v cm™): 3259,70 (v,), 2962,66
(Vey) 1664,57 (v ), 1575,84 (v_\), 1456,26 (Ve i, convien)
1357,89 (Ve metny)- 'H NMR (500 MHz, Chloroform-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, /,=7,0 Hz, ] =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
(a,/ ,1 Hz, 1H, CH), 2,45 (d, J=7,2 Hz, 2H, CH,), 1,86 (n,
J=6,6 Hz, 1H, CH), 1,58 (d, J=7,1 Hz, 3H, CH,), 0,90 (d,
J=6,7 Hz, 6H, CH,). 13C NMR (126 MHz, Chloroform-d) &
(ppm) 173,10; 151,51; 147,85; 141,30; 138,46; 137,75;
130,05 (2C); 127,49 (2C); 119,82; 113,95; 48,09; 45,18;
30,29; 22,55 (2C); 18,57. HRMS (ESI) [M+H]* du kién
283,18049, thuc té do 283,18081.

Chat T4 (2-(4-isobutylphenyl)-N-(pyridin-3-yl)
propanamid) dwoc tao thanh tir phan trng gitra ibuprofen
va 3-aminopyridin, hiéu suit 19,40%. San phdm thu
dwoc dang tinh thé hinh kim trong su6t hoic mau
trang; tan tdt trong aceton, cloroform, dicloromethan,
ethanol, ethyl acetat, methanol, rat it tan trong nuéc;
nhiét dé néng chay 98 °C. Sic ky 1ép moéng: R=0,10
[n-hexan:EtOAc (4:1)], R=0,41 [toluen:aceton (5:1)],
R=0,56 [n-hexan:aceton (2:1)]. FT-IR (ATR, v cm™):
3309,85 (v,,), 2949,16 (v_,), 1662,64 (v.), 1598,99
(Veon)r 1458,18 (Ve eiytene) 142154 (Ve gy ey )- 'H NMR
(500 MHz, Chloroform-d) § (ppm): 8,39 (d, J=2,7 Hz, 1H,
H-Ar), 8,27 (d, J=5,6 Hz, 1H, H-Ar), 8,11 (d, /=8,2 Hz, 1H,
H-Ar), 7,45 (s, 1H, NH), 7,27-7,18 (m, 3H, H-Ar), 7,15 (d,
J=7,9 Hz, 2H, H-Ar), 3,72 (q, /=7,1 Hz, 1H, CH), 2,47 (d,
J=7,2 Hz, 2H, CH,), 1,86 (n, J=6,7 Hz, 1H, CH), 1,58 (d,
J=7,2 Hz, 3H, CH,), 0,90 (d, J=6,6 Hz, 6H, CH,). *C NMR
(126 MHz, Chloroform-d) & (ppm): 173,33; 145,23;
141,45; 141,08; 137,81; 134,96; 130,09 (2C); 127,50
(2C); 127,15; 123,74; 47,75; 45,13; 30,30; 22,50 (2C);
18,63. HRMS (ESI) [M+H]* du kién 283,18049, thuc té
do 283,18111.

Chat T5 (N-(3-bromopyridin-4-yl)-2-(4-
isobutylphenyl)propanamid) dwoc tao thanh tir phan
trng gitta ibuprofen va 4-amino-3-bromopyridin,
hiéu suit 40,20%. San phdm thu dwoc dang tinh thé
hinh kim trong sudt; tan tot trong aceton, cloroform,
dicloromethan, ethyl acetat, ethanol, methanol va rit it
tan trong nwédc; nhiét dd nong chay 68 °C. Sacky 16p mong:



R=0,28 [toluen:EtOAc (2:1)], R, =0,50 [n-hexan:aceton
(3:1)], R=0,77 [n-hexan:EtOAc (1:1)]. FT-IR (ATR, v cnr
1):3365,78 (v,,,), 2958,80 (v_,), 1705,07 (v _,), 1575,84
(Vo) 145047 (v, methylene), 1394,53 (v, methyl), 567,07
(VC-Br].lH NMR (500 MHz, Chloroform-d) & (ppm): 8,51
(d, J=7,2 Hz, 1H, H-Ar), 8,38 (dd, J =57 Hz, ],=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, /=6,8 Hz, 1H, CH),
1,64 (d, J=7,2 Hz, 3H, CH,), 0,90 (d, J=6,6 Hz, 6H, CH,).
13C NMR (126 MHz, Chloroform-d) 6 (ppm): 173,56;
151,62; 149,79; 142,45; 141,96; 136,80; 130,42 (2C);
127,86 (2C); 114,41; 110,50; 48,39; 45,13; 30,39; 22,46
(2C); 17,73. HRMS (ESI) [M+H]* dw kién 361,09100
(dong vi Br-79) va 363,08895 (dong vi Br-81), thuc té
do 361,09108 va 363,08933.

Quy trinh 2 giai doan théng thwong gom budéc hoat
héa acid carboxylic bing thionyl clorid trong cloroform,
dun héi lwu 3 gior va sau do acyl clorid phan ng v&i
amin & nhiét d6 thip (0°C) [9]. Trong khi dé, quy trinh
one-pot hoat hda acid carboxylic in situ bang thionyl
clorid, dong thoi TEA gitp khir proton tao carboxylat,
g6p phan thic diy phan rng dién ra hiéu qua hon. Diéu
nay giup rat ngan thoi gian phan ng va khong can phai
phan 14p dan chit acyl clorid trung gian. Phan (rng ciing
duwogc thwe hién & diéu kién nhiét d6 phong, chi st dung
mot dung méi duy nhit nén gitp tiét kiém nguyén liéu
va gidm chi phi.

C4u truc 5 chit tdng hop dwoc xac dinh bang cac
phwong phap phé héa hoc gobm 'H NMR, *C NMR, IR
va MS. Két qua cho thiy dir liéu phd thwe nghiém phu
hop véi ciu tric dw kién. Phé IR ¢é dinh ctia cdc nhém
chirc dac trung nhw N-H, C=0, C=N, C-Br, C-H thom, C-H
methylene va C-H methyl. Phd 'H NMR va *C NMR cho
cac dinh twong rng véi ciu tric du kién va so tich phan
pht hop. Phé MS cho gia tri m/z phit hop véi khéi lwong
phéan ti cta hgp chat tong hop. T1, T2 va T5 déu la chit
méi va chwa dwoc cdng bé dir liéu phé. Két qua dir lidu
pho 'H NMR ctia hop chat T3 va T4 phu hop véi ciu tric
va dir liéu phd da cong bé [6].

3.2. Két qua ddnh gid hoat tinh gdy djc té bao ung
thw vii MCF-7 ctia cdc dan chdt amid ibuprofen

Phin tram rc ché sy phéat trién cua té bao (%l) &
noéng dé 100 uM va nong dd trc ché 50% sw phat trién té
bao (IC,) cta chat déi ching ellipticine va cac dan chat
amid ibuprofen dwoc trinh bay & bang 1.
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Bang 1. Két qua thir hoat tinh gay déc té bao ung thw va MCF-7
ctia 5 dan chat amid ibuprofen va chat déi chirng ellipticine bang
phwong phap MTT.

Mau thir %]I (100 uM) IC,,+ SD (M)
T1 89,82 19,83+0,41
T2 83,20 44,1742,36
T3 96,46 22,14+0,56
T4 97,55 40,91+1,05
TS 95,97 13,93+0,44
Ellipticine 1,54+0,12

Ca 5 hop chat tong hop déu thé hién hoat tinh &c ché
sw phét trién cla té bao ung thw vt MCF-7 véi IC, | tir
13,93-44,17 uM, T5 1a dan chat c6 hoat tinh t6t nhat.
So véi chat d6i ching la ellipticine (IC,=1,54+0,12
uM) cac dan chat téng hop déu cho gia tri IC,, cao hon.
Tuy nhién, véi cung phwong phéap thitr nghiém thi dan
chat T5 (IC,,=13,93 uM) cho hoat tinh t6t hon trén
dong té bao ung thw v MCF-7 khi so sdnh v&i cisplatin
(IC,,=19,67£5,94 uM) dwoc bao cao trong nghién ctru
ctia H. Ciftci va cs (2022) [13]. Nhu vay, mdc du cac dan
chit amid ibuprofen chwa c6 mirc d6 tc ché manh nhw
ellipticine nhung van thé hién dwoc tiém ning trc ché té
bao MCF-7 & mitc d0 nhAt dinh.

T2 v&i nhém thé bromo & vi tri s§ 2 trén vong phenyl
c6 gia tri IC,;=44,17 uM. Gan thém nhém thé -Br & vi tri
s6 5 trén vong phenyl lam ting kha ning rc ché hon 2
lan (IC,, T1=19,83 pM). Xu huéng nay ciing quan sat
thdy trong nghién ctu cta Z. Ashraf va cs (2019) [8].
Lién quan dén vai tro clia nhom thé halogen doi véi
hoat tinh chong ung thw vi, moét nghién ctru khao sat in
silico kha ning gin két cta cac dan chat halogen véi thu
thé Estrogen Alpha (ERa) ciing dd chirng minh lién két
halogen gép phan &n dinh phitc hgp phéi ti-protein va
nang cao ai luc gan két [14]. Thay thé vong benzen bang
di vong pyridin lam ting hoat tinh 1én dang ké, cu thé
T5 (IC,,=13,93 uM) c6 kha nang gay doc té bao ung thw
tot hon gap 3 lan T2 (IC, =44,17 uM). Két qua nay ciing
twong dong véi mot nghién ctru trwde diy [8]. Bén canh
dé, vi tri ctia N trén di vong pyridin cling &nh hwdng dén
kha nang trc ché sy phat trién té bao ung thw vt MCF-7.
Hop chat T3 véi N & vi tri s6 2 cho hoat tinh t6t hon hop
chdtvéiN & vitriso 3 (T4). Nhw vy, sw ¢ mat ciia nhém
thé -Br & vi tri 2, 5 va viéc thay thé vong phenyl bang
pyridinyl gitp cai thién hoat tinh gy ddc té bao ung thw
vu MCF-7.
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Bang 2. Két qua danh gia in silico quy tac 5-Lipinski va mét sé thong sé ADMET cuia cac dan chat T1-T5 va ibuprofen.

Pac tinh Thong s6 T1 T2 T3 T4 T5 Ibuprofen
Quy téc 5-Lipinski (s6 tiéu chi vi pham) 0 0 0 0 0 0
Tinh chit pKaacid 10,24 9,86 9,72 9,44 9,56 4,61
1y hoa pKa base 3,10 3,91 5,03 5,33 4,64 3,05

Caco-2 (log unit) -4,79 -4,67 -4,54 -4,57 -4,63 -4,30

. HIA >30% >30% >30% >30% >30% >30%

Hap thu - -

Uc ché Pgp +++ - - -- -—- -—-

Co chat Pgp -—- -—- -—-- -—- -—-- --

PPB (%) 99,07 98,86 96,97 97,19 98,17 97,58
Phén bg

LogVDss (L/kg) 0,44 0,30 -0,14 0,09 0,14 -0,80

Uc ché CYP2C9 o+ 44 = o e soo

Co chat CYP2C9 -—— -— e+ -—- === e+
Chuyén hoéa = -

Uc ché CYP3A4 — - —— ——— +++ +++ — ==

Co chat CYP3A4 +++ +++ +++ +++ 4+ +++

t¥% (gio) 0,79 0,71 0,81 0,61 0,83 1,45
Thai trir

Cl-plasma (ml/phut/kg) 5,22 6,07 4,13 7,60 6,35 1,04

Dot bién Ames -—- -- -- -- -- -—-
Poc tinh Poc gan H-HT + + ++ ++ + ++

ROA ==

Cac ky hiéu tir rat thap (— — —) dén rat cao (+++) biéu thi xac suét dw doan theo mé hinh ADMETIab 3.0, véi thang phan loai: (- — —): 0,00-0,10;
(--): 0,10-0,30; (-): 0,30-0,50; (+): 0,50-0,70; (++): 0,70-0,90; (+++): 0,90-1,00; Ddc gan H-HT: nguy co gay ddc tinh trén gan; ROA: doc tinh cap

duwong udng & chudt cong.

3.3. Dw dodn in silico cdc théng sé dwoc dong hoc
va déc tinh ciia cdc dan chdt

Két qua phén tich cac théng s6 dwgc dong hoc va déc
tinh ctia cdc dan chit amid ibuprofen va ibuprofen dworc
trinh bay trong bang 2.

Ca 5 hop chit khao sat déu théa man céc tiéu chi ca
quy tac 5-Lipinski. Ve tinh chat 1y héa, cac din chat amid
ibuprofen véi pKa acid tir 9,44-10,24 cho thiy xu huéng
giam nguy co gay loét va kich wng dwong tiéu hoa so voi
ibuprofen (pKa acid=4,61). Dong thoi, pKa base trong
khoang 3,10-5,33 nén phan t ton tai chi yéu & dang
khong ion hoéa tai rudt, gitp cai thién kha niang hap thu
qua dwong tiéu héa. T1-T5 cling dwoc dy doan cé kha
nang thAm qua mang té bao rudt Caco-2 tot (>-5,15) va
hip thu tét & rudt (HIA >30%), twong dwong ibuprofen.
P-glycoprotein (P-gp) 1a bom vin chuyén ngworc, c6
chirc ning bom thudéc ra ngoai té bao. P-gp 1a mot trong
nhirng co ché chinh giy khang thudc da khang (MDR)
trong dieu tri ung thw. Uc ché P-gp gitip ting nong do
thu6c trong té€ bao dich, cai thién hiéu qua diéu tri va
giam khang thudc [15]. Ca 5 dan chit déu khong phai 1a
co chit ctia P-gp nén c6 kha nang duy tri néng dé thudc
cao bén trong té bao ung thw. Pic biét, T1 con cé kha
nang c ché P-gp manh nén cé thé gép phan lam gidm
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tinh trang khang thudc cia cac thudc ung thw phéi hop.
Dic tinh phan b6 dwoc danh gia qua phan tram gan két
protein huyét twong (PPB) va log thé tich phin b6 &
trang thai can bing (LogVDss). Ca 5 dan chat khao sat
va ibuprofen déu gin két manh véi protein huyét twong
(>95%). Amid hoéa gitp cai thién kha nang phin b6 & mo,
cu thé LogVDss ctia T1-T5 trong khoadng -0,14 dén 0,44
va déu 16n hon LogVDss cta ibuprofen. Vé chuyén héa,
hé cytochrom P450 c6 vai tro quan trong déi véi qua
trinh chuyén hoa thudc & gan. Ibuprofen dwoc chuyén
héa chu yéu bédi CYP2C9. Ngoai ra, CYP3A4 ciing tham
gia chuyén héa ibuprofen & nong do cao [16]. Cac dan
chit amid ibuprofen dwoc dw doan chuyén hoa chi yéu
qua CYP3A4. T4 va T5 (rc ché ca CYP3A4 va CYP2C9 nén
can lwu y khi phoi hgp véi cac thude cling chuyén hoa
qua hai enzym nay. Kha ning thai trir ciia cac dan chit
dwoc thé hién qua thong s6 thoi gian ban thai (t%2) va
do thanh thai (Cl-plasma). Thoi gian ban thai cia T1-T5
duwdi 1 gid, ngan hon ibuprofen. Amid hoéa ibuprofen duw
doan ciing 1am tang do thanh thai 1én 4-7 1an. Diéu nay
c6 thé gép phian gidm nguy co tich liy thudc, han ché doc
tinh toan than nén c6 y nghia khi stt dung véi muc dich
diéu tri ldu dai. Ngoai ra, theo dw doan tir mé hinh thi
T1-T5 déu khong giy dot bién gen va doc tinh cip dwong

a1



uong trén chu6t-ROA thap (LD, >500 mg/kg). Nguy co
déc gan cua T1, T2 va T5 ciing dwoc dw doan thip hon
ibuprofen. Nhu vay, cidc din chat amid ibuprofen nhin
chung déu cé dic diém dwoc dong hoc twong doi tét nhw
hip thu tét qua rudt, kha nidng phan bo vira phai, thai
trir nhanh cling nhw khéng gy dot bién gen va doc tinh
cip dwong uong thap. Tuy nhién cin lwu y dén nguy co
twong tac thudc va ddc gan. Cac nghién ciru siu hon in
vitro va in vivo can dwoc thuc hién dé danh gia toan dién
veé hiéu qua va do an toan cta cac dan chat nay.

4. Két luan

Trong nghién ctru nay, 5 dan chit amid ibuprofen da
dugc téng hop bing phwong phap one-pot véi hiéu suit
12,1-40,2%. Cac dan chat dwoc kiém tra do tinh khiét va
xac dinh cdu tric bing cac phwong phap phé. Ca 5 dan
chat déu thé hién hoat tinh gy doc té bao ung thw va
MCF-7 vé6i IC,, 12 13,93-44,17 uM. Trong d6, din ch&t TS
v&i nhém thé -Br & vi tri ortho trén di vong pyridin cé
hoat tinh t6t nhat. Cac dan chat khao sat déu théa quy
tac 5-Lipinski va dwoc dw doan c6 dic tinh dugc dong
hoc phit hop, cho thiy tiém nang phét trién thanh thudc
diéu tri ung thw vu.

Nghién ctru nay dwgec tai trg béi Trueong Pai hoc Ky
thuat Y - Duwgc Da Nang cip cho Nguyén Thanh Trang
trong dé tai ma sd CS2025-13. C4c tac gia xin chin thanh
cam on.
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