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TOM TAT

Nghién ciru ndy trinh bay viéc tong hop hai dan xudt di
chalcone két hop goc sulfonamide (cdc dan xudt méi lan dau tién
dwege tong hop) bang phan vmg ngung tu Claisen-Schmidt, thic
hién docking phan tr va danh gia hoat tinh khdang oxi hoa déc

tinh cua cdc dan xudt bang cac thw nghiém in vitro, in silico. Hai

Tiwr khoa:
Chalcone, Claisen-Schmidt,
docking, oxi hoa, ung thu.

hop chdt méi 5a va 5b cho thdy kha néing khang oxi hod kha tot
voi ECsy 12,83 va 13,47 ug/mL. M6 hinh docking phdn tir chi ra
rang cdc hop chat thé hién i luc manh véi HER2, ndang hrong

lién két thap ciing nhir tuong tac véi cde amino acid quan trong &
vi tri hoat déng ciia thu thé. Cac két qud nay cho thdy hai dan
xudt dwoc tong hop cé tiém ndng chong ung thw dang dugc
nghién citu thém.

1. PAT VAN PE

Chalcone 1a mot ketone a-p bat bdo hoa
gdm 2 vong thom ndi v6i nhau bdi mot
mach carbon ho gém 3C, trong d6, nhom
keto-ethylenic ~-CO-CH=CH- thé hién hoat
tinh va vong thom thuong c6 cac nhém —
OH, —OR hay R gin vao (Jackson, et al.,
2017). Chalcone duoc tim thdy chi yéu
trong mat sb hoa cua ho Chc — Asteraceae,
tap trung nhiéu & vo ciy, g6, 16i va khong
dugc tim thdy o dong vat. Cac hop chat
chalcone thu hiit nhiéu sy quan tdm tir nhiéu
khia canh do c6 hoat tinh sinh hoc da dang
va thua vi. Chalcone c6 tinh khang khuén,
khang nim, khang ung thu va khang viém
(Zhou, et al., 2015; Jackson, et al., 2017).

Céac hop chét chalcone c6 thé duoc bién doi
mot cach linh dong dé thay ddi cac hoat tinh
sinh hoc bang cach thém cic nhom chirc
khac nhau nhu aryl, halogen, hydroxyl,
cacboxyl, phenyl, v.v. vao cau triic (Zhou, et
al., 2015). Vi thé, cac dan xuét cua chalcone
¢ thé dai dién cho mot chién lugc day hira
hen dé phat trién céc hop chit méi diéu tri
bénh déy trién vong.

Bing cach tip trung vao nghién ciru va
phat trién cac hop chit c¢6 tac dung sinh hoc
manh dya trén khung suon chalcone, chung
ta c6 thé tao ra nhiing giai phap du phong va
diéu tri manh mé, sin sang ung pho véi su
da dang bénh va gép phan bao vé strc khoe
ciia toan cong doéng. Cu thé, nhém nghién
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ctru ciia Elavarasan da tong hop mot s6 hop
chéat chalcone méi xuat phat tir tac chat ban
dau 1a 4-aminoacetanilide, cac hop chét cho
thay kha ning khang khuan va khang nim
tiém niang (Elavarasan, et al., 2018). Nam
2021, N-phenyl
cinnamamide bao vé té bao gan chéng lai
stress oxi hoa bang cach kich hoat tong hop
glutathione thong qua yéu té nuclear factor
(erythroid-derived 2)-like 2 da dugc bao céo
(Kim, et al., 2021). Két qua cho théy mot sb

modt sO dan xuat

WO
| NNy

H F

KHOA HOC KY THUAT - CONG NGHE

hop chat chalcone nay cé thé dugc sir dung
nhu mot chat hoat héa Nrf2/ARE trong liéu
phéap chdng oxi héa. Nhém nghién ciru cia
Mphahlele da tong hop cac hop chat 5-
styryl-2-(4-tolylsulfonamido) chalcone co6
tac dung tc ché enzyme a-glucosidase va o-
amylase, hoat dong chong oxi hoa manh mé
cliing da dwoc dé cap dén thong qua cac
phuong phap loai bo gbc tu do 2,2-diphenyl-
I-picrylhydrazyl (DPPH) va nitric oxide
(NO) (Mphahlele, et al., 2021).

(Elavarasan, et al. 2018) 0 S
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HOW " Khéng khuén va khéng ndm e

Bdo vé té bao gan
chong lai stress oxi hoa
(Kim, et al. 2021)

ICsp 42 M a-Glucosidase (=4=q

51uM a-Amylase
10.2 yM DPPH
152 M NO

(Malose, et al. 2021)
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Nghién ciru két hop cau tric

/

Hinh 1. Thiét ké két hop gbc sulfonamide va cAu tric di chalcone

Hién tai, viéc nghién cuu va phat trién
cac hop chit chalcone mé&i van con han ché
tai Viét Nam, dac biét 1a dya trén khung
sudn chalcone, do d6 nghién ciru nay d tién
hanh thiét ké va tong hop cac dan xuat cua
chalcone trén co s khung suon chinh la
chalcone mang cac nhom thé ting hoat
(Hinh 1).

2. PHUONG PHAP NGHIEN CUU

Nguon: Céng bé ciia tac gid, (2023).

2.1. Vit ligu

Phé NMR dugc do trén may cong hudng
tr hat nhan Bruker Avance 600 NMR
Spetrometer, Hoa Ky (d6 dich chuyén hoda hoc
8 duoc tinh theo ppm, hang s twong tac J tinh
bang Hz) tai Vién Hoa hoc, Vién Han Lam
Khoa hoc Viét Nam. Phé HR-ESI-MS dugc
do trén may SCIEX X500R-QTOF, Canada
tai trung tdm Nghién ctu va Chuyén giao
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Cong nghé thanh phd H6 Chi Minh. Cac hoa
chat va dung méi sir dung c6 ngudn gde tir
Merck
benzaldehyde,

(methanol, 4-aminoacetonilide,
3-bromobenzenesulfonyl
chloride, 4-bromobenzenesulfonyl chloride),
An Do (DMF, K,CO3), Trung Qudc (Na,SO4,
NaOH) va Viét Nam (ethyl acetate, hexane).
Sic ky ban mong sir dung ban nhém silica gel
60 F254 trang san d§ day 0,2 mm (Merck).
Sic ky cot sir dung silica gel 60 Merck
(0,040—-0,063 mm).

2.2. Téng hop khung amino-N-
phenylcinnamamide (3)
Cén 4-aminoacetonilide (10 eq) va

benzaldehyde (10 eq.) cho vao binh c6 chira hdn
hop NaOH:MeOH = 3:1. Khudy déu hdn hop
véi toe tbe do 500 vong/phut & nhiét do phong
trong khoang 12 gid. Theo ddi phan tmg bang
TLC, sau 12 gid, thém nudc lanh vio trong hon
hop, loc thu két tua dudi ap suit kém, rira hdn
hop nhiéu 1an v&i nudce lanh, thu duge chit ran
mau vang nhat. Tinh ché san pham bang sic ky
cot silica gel (Hex:Ea= 1:1, Rf=0.4). Thu duoc
san pham 3 1a chat rin mau vang. FTIR (KBr,
cm-1): 3368 (-NH-), 3243 (-NH2-), 1750
(C=0) 1658 (C=C). 1H-NMR (600 MHz,
DMSO-dg, 6 ppm): 9,98 (s, 1H, >NH-), 8,64 (s,
1H, -NH,), 7,92 (¢, J = 54 Hz, 2H, =CH-),
7,63 (d, J=9 Hz, 2H, >CH-), 7,51 (¢, J = 54
Hz, 3H, =CH-), 7,27 (d, J = 8,4 Hz, 2H, >CH-
), 2,06 (s, 3H).

2.3. Téng hop cac di chalcone lién két
g(")c sulfonamide (5)

Hoa tan 300 mg hop chat 3 trong 5 mL
DMF, thém 2,0 g K,COs, khudy véi téc do 500
vong/phut & 110°C trong 30 phut. Sau 30 phut,
thém tur tr benzenesulfonyl chloride 4 ( 1,0 eq.)
duogc hoa trong 5 mL DMF vao trong hdn hop &

trén, tiép tuc khudy trong 2 gid. Theo ddi phan
tmg bang TLC, hdn hop sau phan ung duoc
chiét voi EtOAc va lam khan bang Na2S04, ¢b
dudi dung méi thu dugc san pham tho. Tinh ché
san phim bang sic ky cot silica gel
(Hex:EtOAc= 1:1). Thu dwoc san pham 5.

Hop chit 5a: N-(4-((3-
bromophenyl)sulfonamido)phenyl)cinnamamide.
Chét rin mau vang den. Hiéu suit 8.0 %. 1H-
NMR (600 MHz, DMSO-ds, 6 ppm): 10,54 (s,
1H, >NH-), 9,52 (s, 1H, >NH-), 8,08 (m, 1H,
>CH-), 7,84-7,82 (m, 1H, >CH-), 7,66-7,60 (m,
7H, >CH-), 7,42 — 7,39 (m, 2H, >CH-), 7,37 —
7,32 (m, 3H, >CH-), 7,00 (d, J = 15,9 Hz, 1H,
=CH-). HR-ESI-MS m/z tinh toan cho
C21H17BrN203S 1a 457,0221 [H+H]+, tim thdy
457,0223 [H+H]+.

chat 5b: N-(4-((4-
bromophenyl)sulfonamido)phenyl)cinnamami

Hop

de. Chét ran mau vang den. Hiéu suat 8.67 %.
IH-NMR (600 MHz, DMSO-ds;, & ppm):
10,82 (s, 1H, >NH-), 10,04 (s, 1H, >NH-),
8,19-8,14 (m, 2H, >CH-), 8,04 — 8,00 (m, 2H,
>CH-), 7,93-7,88 (m, 2H, >CH-), 7,85-7,78
(m, 3H, >CH-), 7,74-7,68 (m, 2H, >CH-),
7,66 — 7,61 (m, 3H, >CH-), 7,28 (d, ] = 15,7
Hz, 1H, =CH-). HR-ESI-MS m/z tinh toan
cho C21H17BrN203S la 457,0221 [H+H]+,
tim thdy 457,0221 [H+H]+.

2.4. Danh gia hoat tinh khang oxi hoa

Khao sat hoat tinh khang oxi hoa dugc
thyc hién dya trén kha nang khu géc tu do
DPPH®. DPPH dugc pha trong methanol véi
néng do 1 mg/mL va duoc bao quan & nhiét
d6 dudi 5 °C. Cac hop chat duoc khao sat
kha niang khir gbc tu do tai ddy ndng do tir
1,56-250 pg/mL va dugc u véi DPPH trong
tu t6i ¢ nhiét d6 phong trong 30 phit trudc
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khi do do hip thu quang tai 517 nm.
Quercetin dwgc sir dung lam ddi ching
duong va methanol dugc st dung lam doi
chiing am.

Phén trim bt gbc ty do DPPH (SC%) cua
mau thir duge tinh theo cong thire sau:

SC% = ((ODtréng - ODthﬁ)/ ODtréng)*IOO

Trong do,

OD tring: gi4 trj mt dd quang ciia mau tring.

OD thur: gia tri mat do quang ctia mau thir.

EC50 dugc tinh theo gia tri SC twong quan
vGi cac nong dd khac nhau cua chéat thu
nghiém thong qua duong cong phi tuyén tinh
12 diém bang phan mém GraphPad Prism 8,
thi nghiém dugc ldp lai véin = 3.

2.5. Mo hinh hoa phéan tir

Céc ligand duoc vé va tdi wu héa ning
luong trong Gaussian. Cau trac 3D cua
enzyme HER2 (ID: 5HIE) dugc tai vé tir ngén
liéu protein RCSB
(https://www.rcsb.org/). Qua trinh docking

hang co s¢ di
dugc thuc hién bang phan mém LeadIT. Ving
khong gian docking dugc chon & trong khoang
7,0 A tinh tir tAm ctia chét tc ché dong két tinh.
Cac tham s6 con lai dugc giit nguyén gidng voi
cac tham s mic dinh. Céu triic xép hang cao
nhat ctia mdi phéi tir duge chon va phan tich
bang Discovery Studio.

2.6.
trung Artemia salina

Thir doc tinh trén mé hinh 4u

Thir nghiém dugc thuc hién dua trén mo ta
trudc day (Meyer, et al.,, 1982; De, et al,
2023). Cu thé, 20-25 4u trung Artemia salina
dugc cho vao hu vial c6 chua 5 mL dung dich
cac hop chit c6 néng do khac nhau. Sau 24
gid, dém sb lugng 4u trung chét va tinh LC50

KHOA HOC KY THUAT - CONG NGHE

dua trén cac phép phan tich Probit. Berberine
chloride duoc sir dung lam d6i chung trong
nghién curu nay.

3. KET QUA NGHIEN CUU

3.1. Téng hop

Nghién ctru da téng hop hai dan xuét di
chalcone két hop gdc sulfonamide dua trén
cau trac cua N-hydroxycinnamamide (Hinh
1). Quy trinh tong hop cac dan xuat gdm 2
budc don gian, tac chat khoi dau gan giii, dé
tim, phu hgp voi quy mo phong thi nghi¢m
va nghién curu co ban tai Viét Nam (Hinh 2).
Cac dan xuit nay la cac hop chat mai, duge
cong bd va tong hop lan dau tién, két qua
dua trén tra ctru tir dir liéu Scifinder, Hoa
Ky (truy cap ngay 06/06/2023). San pham
duoc tinh ché va cdu tric cac san pham
dugc xac dinh bang cac phwong phap phd
nghiém hién dai, két qua giai doan cho thay
phu hop véi cdu trac nhu di duoc dinh
huéng ban dau.

Cu thé, dit liéu phd tat ca cac hop chit déu
cho théy ¢6 su hién dién cuia hai peak tin hiéu
singlet riéng 1¢ v6i cuong do tich phan bang 1
tai ving tir truong thap voi do dich chuyén
hoa hoc tir 9,52-10,04 ppm (>NH-) dac trung
cho céac proton ctia nhém chure sulfonamide va
cac tin hi¢u 10,54-10,82 ppm dac trung cho
cac tin hiéu >NH- ctia nhom amide. Pho 1H-
NMR déu cho théy c6 su hién dién ctua cong
hudng tr tai vi tri khoang 7,00-7,28 ppm véi
gia tri tich phan bang 1 va hang sd ghép cip
bang khoang 16,0 Hz dic trung cho cac proton
dang E trén lién két d6i —C=C— cua cau triic
cta cinnamoyl. Ngoai ra, trén dif liéu phd HR-
ESI-MS cho thdy xuat hién cac peak ion gia
phan tir twong tng voi khéi lwong phan tir cta
cac hop chit.
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Hinh 2. Quy trinh téng hop din xuit di chalcone két hop goc sulfonamide

3.2. Panh gia hoat tinh sinh hoc
3.2.1. Trung hoa géc tir do DPPH®

Hai hop chét 5a va 5b c6 kha ning trung
hoa goc tu do tot véi gia tri EC50 tuong tng
la 12,83 va 13,47 pg/mL (Hinh 3).
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Hinh 3. Liéu lwrong-dap ving kha ning
trung hoa goc tw do ciia cac din xuit di
chalcone két hop goc sulfonamide.
Quercetin dwoc sir dung lam ddi chirng
(EC50 = 12,34 pg/mL)

Nguoén: Céng bé ciia tac gid,(2023).

Nguon: Céng bé ciia tac gid, (2023).

Cu thé, tai ndng d6 15,62 pg/mL, hop chat
5a cho thay hiéu qua trung hoa gbc tu do
DPPH" dat 49,6% va hop chit 5b cho hiéu qua
dat 49,4%, so voi 58,6% cua quercetin. Tai
nong d6 31,24 pg/mL, ca hai hop chét déu cho
thay hiéu qua trung hoa gdc ty do tét khi trung
hoa 84,3% (5a) va 82,6% (5b). Cac két qua nay
thé hién hoat tinh tiém ning va ng dung cua
caic dan xuit di chalcone két hop gbc
sulfonamide trong cac thur nghiém cho muc tiéu
diéu tri cac bénh lién quan dén tac nhan oxi hoa.

3.2.2. Dgc tinh Artemia salina

Hai hop chit dugc thir nghiém cho thay
khong co doc tinh dbi voi Artemia salina &
néng d6 dugc thir nghiém 1a 100 pg/mL
(LC50 > 100 pg/mL). Trong khi do6, chat dbi
chung dugc st dung la berberine chloride co
LC50 dat 27,6 pg/mL.

3.3. M6 hinh hoa phan ti

Protein HER2 12 mét loai thu thé trén cac
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té bao va (Krishnamurti, et al., 2014). Trong
nhitng truong hop binh thudng, cic thy thé
HER2 gitp kiém soat co ché phat trién, phan
chia va tu sira chita cua té bao. O khoang 25-
30% bénh nhan ung thu vi, gen HER2 c6 thé
trd nén bat thuong va tao ra qua nhiéu ban sao
cia chinh né (khuéch dai gen HER2)
(Krishnamurti, et al., 2014; Pegram, et al.,,
2023). Cac gen HER2 khuéch dai thuc day
cac t& bao vi tao ra qua nhidu thu thé (biéu
hién qua muc protein HER2) dan t&i kich
thich sy phan chia ciia t& bao khong c6 kiém
so4t va dan toi phat trién cta ung thu va. Diéu
nay khién HER2 tr¢ thanh muc tiéu diéu tri
quan trong trong ung thu vi.

KHOA HOC KY THUAT - CONG NGHE

Phuong phép docking phan tir bang cong
cu LeadIT da duoc st dung dé tao phttc hop
gifta cic phan to dan xudt voi enzyme
HER2. Viéc docking gdp phan quan trong
trong dy doan ai lyc va hoat tinh ctia cac
dugc chat dbi voi protein, tir d6 du doan kha
nang hoat hoa, tam hoat dong va uc ché ddi
v6i enzyme. Sau khi docking sang loc dé
tim ra vi tri va tu thé téi uu giita ligand voi
enzyme HER2, qué trinh re-docking duogc
thyc hién d6i v6i hop chat dong két tinh
trong enzyme HER2 1a dabrafenib. Céac két
qua docking phan tr duoc hién thi chi tiét
trong Bang 1 va Hinh 4.

Bang 1. Twong tac chinh ciia cac din xuit di chalcone két hop gbc sulfonamide
tai trung tim hoat dong HER2

Nang lwgng du

Hop chit dodn (ki/mol) Twong tac
Sa -25,82 Vald71, Alad81, Lys483, Val504, Leu514, Cys532, Asp594
5b -24,34 Val471, Ala481, Leu514, Cys532, Asp594

Phéi tlr déng két tinh

VAL471

g1 Lvs4s3

Nguon: Céng bé cia tac gid, (2023).

RMSD =0,8010 A

4
l"<— Re-docking

LEU514

VAL504

ALA481 li
LYS483 9

Hinh 4. Ciu hinh lién két ciia 5a tai trung tim hoat dong HER2

Nguon: Céng bé ciia tac gid, (2023).
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Nhin chung, ciac din xuit déu c6 ciu
dang on dinh tai trung tam hoat dong cua
enzyme HER2, ¢6 ai luc lién két tot véi dich
phén tir ndy. Qua két qua mo phong docking
phén tir cho thay cac din xudt 5a va 5b co
tiém ning va cho hidu qua wc ché lén
enzyme HER2, diéu nay hd trg trc ché té bao
ung thu vii, tuy nhién van can phai c6 thém
nhimg danh gia bang thuc nghiém trén
HER2 dé khéng dinh modt cach chinh xac
hoat tinh cua cac dan xuét.

4. KET LUAN VA PE XUAT

Nghién ciru da thiét ké va tong hop hai
dan xuit di chalcone c6 su két hop voi géc
sulfonamide. Cac hop chit dugc x4c dinh ciu
trac bang cac phuong phap phd nghiém hién
dai (FTIR, NMR, HR-ESI-MS). Hai hop chét
cho thiy hoat tinh khang oxi h6a manh (thi
nghiém DPPH), khong ddc tinh (thur nghiém
Artemia salina). Hai hop chat ciing cho thay
tiém nang trong diéu tri ung thu v véi kha
nang lién két chit ch& voi thu thé HER2
thong qua mo6 hinh mé phong phan tu. Tém
lai, hai dn xuit di chalcone két hop gbc
sulfonamide c6 tiém nang trong viéc diéu tri
cac bénh c6 lién quan dén gbc oxi hoa dic
biét 1a ung thu.
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DESIGN, SYNTHESIS, AND MOLECULAR DOCKING
OF CHALCONE-SULFONAMIDE HYBRIDS AS ANTIOXIDANTS

ABSTRACT

This study reported the synthesis of two chalcone-sulfonamide hybrids (firstly synthesized
compounds) by Claisen-Schmidt condensation reaction. The resulted compounds were then tested by
molecular docking analysis and in vitro evaluation of their antioxidant activity and toxicity. Two new
compounds 5a and 5b displayed the antioxidant activity with an EC50 value of 12,83-13,47 ug/mL,
respectively. Molecular docking study indicated that these compounds exhibited affinity towards HER2
by showing low binding energies as well as interactions with the key amino acids in the binding site of
the receptor. These results suggested that the synthesized chalcone-sulfonamide hybrids might have anti-

cancer potential for further investigation.

Keywords: Antioxidant, cancer, chalcone, Claisen-Schmidt, docking.
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