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TOM TAT

Dat van dé: T rong nhing nghién ciu truoc, cac dan xudt ciia piperlongumin va tranilast da dwgc
tong hop va thé hién tiém nang khdng ung thuw dang chu y. Nghién citu nay thic hién tong hop 5 dan
xudt 3,4,5- trimethoxyphenylacrylamid voi dac diém cau tric twong tw piperlongmin va tranilast,
nham khdm phd cdc chdt tiém ndang méi trong diéu tri ung thw. Muc tiéu nghién ciru: To ong hop va
sang loc cdc hop chdt 3,4,5- trimethoxyphenylacrylamid co tiém nang khdng ung thuw. Poi fugng va
phwrong phdp nghién civu: Céc dan xuat dwoc tong hop héa hoc qua 2 giai doan phdn iing, réi dwoc
nghién ciru hoat tinh trén cdc dong té bao MCF-7, HepG2 va MDA-MB-231. Nghién ciru docking
phdn tir danh gid twong tdc cia cdc dan xudt trén thu thé TGF-B type I (PDB: 1VJY), DNA
Topoisomerase I (PDB: 1SC7). Két qua: 5 dan xudt 3,4, 5-trimethoxyphenylacrylamid da dwoc tong
hop voi cau triic dwoc xdc dinh bdng ph(f MS va NMR. Trong do, chdt 5c thé hién hoat tinh manh
nhat trén dong té bao MCF-7 (ICsp = 88.90 + 4.06 uM), HepG2 (ICso = 78.04 + 3.88 uM), MDA-
MB-231 (ICsp = 95.57 + 4.02 uM). Két qud docking cho thdy chat 5¢ c6 di lyc tot nhdt voi TGF-f3
type I (PDB: 1VJY) va DNA Topoisomerase I (PDB: 1SC7). Két ludn: Nghién ciru da tong hop 5 dan
xudt 3,4,5- trimethoxyphenylacrylamid va tim thdy chat 5¢ c6 hoat tinh tiém ndng, va la co sé cho cdc
nghién ciru cdi tién cdu triic tiép theo.

Tir khoa: 3,4,5-trimethoxyphenylacrylamid, khang ung thu, TGF-p, topoisomerase

SYNTHESIS AND ANTICANCER ACTIVITY EVALUATION OF
3,4,5S-TRIMETHOXYPHENYLACRYLAMIDE DERIVATIVES

Nguyen Duc Tri Thuc, Trieu Phuong Vy, Tran Thu Phuong, Pham Ngoc Tuan Anh

ABSTRACT

Introduction: In previous studies, derivatives of piperlongumine and tranilast were synthesized and
demonstrated notable anticancer potential. In this study, five 3,4,5-trimethoxyphenylacrylamide
derivatives, featuring structural characteristics related to piperlongumine and tranilast, were synthesized
to explore new potential anticancer agents. Objective: To synthesize and identify 3,4,5-
trimethoxyphenylacrylamide compounds with potential anticancer activities. Materials and Methods:
Five derivatives were chemically synthesized through a two-step process and evaluated for cytotoxic
activity against MCF-7, HepG2, and MDA-MB-231 cancer cell lines. Molecular docking studies were
performed to assess the interactions of derivatives with transforming growth factor-f§ type I receptor
(TGF-p type I, PDB ID: 1VJY) and DNA topoisomerase I (PDB ID: I1SC7). Results: Five 3,4,5-
trimethoxyphenylacrylamide derivatives were successfully synthesized, and their chemical structures
were confirmed by MS and NMR analyses. Among them, compound 5c exhibited the strongest anticancer
activity against MCF-7 (ICso = 88.90 = 4.06 uM), HepG2 (ICso = 78.04 = 3.88 uM), and MDA-MB-231
(ICs0 = 95.57 £ 4.02 uM) cell lines. Docking results indicated that compound 5c showed the best binding
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affinity toward both TGF-f type I receptor (PDB: 1VJY) and DNA topoisomerase I (PDB: 1SC7).
Conclusion: The study synthesized five 3,4,5-trimethoxyphenylacrylamide derivatives and identified
compound 5c as a promising candidate, providing a foundation for further structural optimization studies.

Keywords: 3,4,5-trimethoxyphenylacrylamide, anti-cancer, TGF-pf, topoisomerase

1. DAT VAN BE

Ung thu hién van la mot trong nhirmg nguyén nhan hang dau gay tir vong trén toan cau, véi sb ca mic
moi va tr vong tiép tuc gia ting trong nhiing ndm gan day [1]. Méc du nhiéu liéu phap diéu tri da dat
dugc tién bo dang ké, tinh trang khang thudc va cac tac dung phu khong chon loc cua hoa tri liéu
truyén thong van 1a nhing rao can 16n, dit ra nhu cau cép thiét trong viéc phat trién cac thude diéu
tri ung thu theo hudng tring dich va an toan hon [2].

Trong xu hudng nay, cac hop chét co nguén gdc tu nhién va cac dan xuét ban tong hop dang dugc
quan tim nhu nhitng khung ciu trc tiém ning. Piperlongumin la mét alkaloid phan 1ap tur Piper
longum, chit nay da duoc chimg minh c6 kha nang trc ché sy tang sinh cta nhiéu dong té bao ung
thu thong qua tac dong 1én can bang oxy hoa ndi bao [3]. Bén canh do, tranilast 1a mot thudc khang
di ing da duoc sir dung trén 1am sang, cho thiy tiém ‘nang tai dinh vi trong diéu tri ung thu nho kha
nang trc ché con dudng tin hiéu TGE-p, tir d6 han ché sy ting sinh cua té bao ung thu [4].

Trong nhiéu nghién ctru trude ddy, cic din xuét cua piperlongumin da duogc tong hop va danh gia
hoat tinh khang ung thu. Nhiéu nghién ctru cho thay viéc giit nguyén khung 3,4,5-trimethoxyphenyl
va bién d6i khung 5,6-dihydropyridin-2(1H)-on hodc thém cac nhém thé trén ciu ndi acryloyl lam
tang hoat tinh khang ung thu so voi piperlongumin (Hinh 1) [5 - 7].
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Hep3B: ICs¢ = 16.69 uM DU145: Glgg = 0.9 uM MCF-7: ICs9 = 1.61 uM

MDA-MB-231: ICgq = 6.07 pM LNCap: Glsg= 7.7 uM SKBR3: IC59 = 0.84 uM

Hinh 1. Cé4c dan xuit piperlongumin c6 hoat tinh khang ung thu [5 - 7]

Trong nghién ctru trude day, nhom tac gia da tong hop cac dan xuét cua piperlongumin va tranilast,
trong d6 hop chat TRA-01 thé hién hoat tinh trc ché té bao ung thu MCF-7 va HepG2 t6t hon so v6i
piperlongumin (Hinh 2) [8 - 9]. Tuy nhién, cdu tric cia TRA-01 ¢6 nhém -COOH dé bj ion hoa & pH
sinh 1y, yéu t6 nay c6 thé gay bt loi vé mat duge dong hoc, dic biét 1a kha nang hap thu duong udng
va tinh thim qua mang sinh hoc. Xuat phét tir nhitng han ché nay, nghién ctru nay thiét ké va téng
hop cac dan xuat 3,4,5- trimethoxyphenylacrylamid (5a-¢) khong mang nhém -COOH, qua d6 huéng
t61 viée tim kiém cac hop chit méi co tiém ning trc ché té bao ung thu.
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Hinh 2. Thiét ké cdu tric cac din xuat 3.4,5-trimethoxyphenylacrylamid (5a-e)
2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén ligu - thiét bi
Nguyén li¢u tong hop: 4-aminophenol (98%), p-nitroanilin (99%), 4-fluoroanilin (99%), 2-nitroanilin
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(99%), 2-fluoro-5-nitroanilin (98%), Meldrum’s acid (98%), 3,4,5-trimethoxybenzaldehyd (98%),
piperidin (99%). Céc héa chat néu trén c6 xuat xit hang Macklin, Trung Qudc.

Dung méi: Toluen, dichloromethan (DCM), hexan, ethanol (xuét x& Trung Qudc).

Céc dong € bao thir nghiém in vitro: MCF-7 (t€ bao ung thu vii, xudt xtit M§), MDA-MB-231 (t€ bao ung
thur vii the tam &m, xuat xtr Y), HepG2 (€ bao ung thu gan, xuat xir Bai Loan). Thi nghiém danh gia hoat
tinh khang ung thu dugc tién hanh tai Vién Sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Thiét bi: Sic ky 16p mong duoc thyuc hién véi ban mong silica gel 60 Fasa (Merck) quan sat & budc song
254 nm va 365 nm. Sic ky ¢ot dugc thuc hién trén cdt thuy tinh, duong kinh 2 cm voi Silica gel (kich
thude 230 - 400 mesh ctia haing HIMEDIA). Nhiét d6 nong chay duoc do bang méay Stuart SMP10 tai
Khoa Duoc - Truong Pai hoc Ton Pt Thang. Phé MS duogc do bang hé théng X500R QTOF (Sciex)
tai Trung tAm nghién ctru thir nghiém hoa duoc. Phd 'H-NMR va *C-NMR dugc do bang may Bruker
Advance III HD tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. Phuong phap tong hop i
Cac dan xuat 3,4,5-trimethoxyphenylacrylamid (5a-¢) dugc tong hop boi quy trinh twong tu cac
nghién ctru trudce [8, 9], bao gom 2 budc (Hinh 3).
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Hinh 3. Quy trinh tong hop cac dan xuét 3,4,5-trimethoxyphenylacrylamid (5a-¢) voi: 5a (4-OH),
5b (4-NO»), 5¢ (4-F), 5d (2-NOy), 5e (2-F, 5-NO»)

Giai doan 1: 1 mmol cc din xuét anilin (1a-¢) va 1.1 mmol Meldrum’s acid (2) duoc hoa tan trong
10 mL toluen. Hon hop phdn tng duge gia nhiét dudi diéu kién hodi luu & khoang 100 - 110°C. Qua
trinh phan ing dugc theo ddi dinh ky moi 30 phut bang sic ky 16p mong (TLC) cho dén khi tin hiéu
ctia cac chit ban dau 1a-e khong con xuét hién va vét Meldrum’s acid (2) nhat di. Két tia tao thanh
sau khi két thac phan tmg dugc thu bang phuong phap loc chan khong qua phéu Biichner, sau d6 rira
lan luot véi toluen (5 mL), hexan (5 mL) va dichloromethane (5 mL) nham loai bo tap chét. Tua tiép
tuc dugc sdy khd ¢ 60°C dé thu cac san pham 3a-e & dang tinh khiét. Do cac hop chat 3a-e ¢6 xu
huéng hiit 4m, nén can duoc bao quan trong binh hat am hodc cac lo thily tinh kin. Cac san pham
trung gian 3a-e duoc kiém tra do tinh khiét bang phuong phap do diém chay; xac dinh ciu trac bing
phuong phap phd 'H-NMR va *C-NMR.

Giai doan 2: 1 mmol cac dan xuat 3a-e dugc cho phan tmg v6i 1.1 mmol 3,4,5-trimethoxybenzaldehyd
(4) trong 10 mL toluen, thém 1 mL dung dich piperidin 10% (pha trong toluen) lam xic tac. Hon hop
phan tmg duoc gia nhiét dudi diéu kién h01 luu ¢ 100 - 110°C. Tién trinh phan tmg dugc theo dbi bang
sic ky 16p mong (TLC) cho dén khi xuét hién vét san pham 5a-e dong thoi tin hiéu cua aldehyde ban
dau (4) tré nén mo. Sau khi phan tng hoan tat, hdn hop duoc dé ngudi dén nhiét d6 phong va quan sat
su hinh thanh két tia. Phan chét rin thu duoc duogc loc chan khong qua phéu Biichner, sau dé ria lan
luot bang toluen (5 mL) va dichloromethane (5 mL) dé thu san pham tho. San pham nay tiép tuc duoc
tinh ché bang sic ky cot st dung hé dung méi hexan:DCM (1:1), thu duoc cac dan xuat Sa-e & dang
tinh khiét. Céc san phém 5a-¢ duge kiém tra d6 tinh Khiét bﬁng cach do nhiét d¢ nong chay; xac dinh
cong thire cdu tao bang phuong phap phé MS, 'H-NMR va *C-NMR.

2.3. Phuong phap danh gia hoat tinh trc cl!é cac dong té bao ung thw
Nguyén tac: Phép thir hoat tinh tc ché t& bao ung thu in vitro thuc hién theo phuong phap
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sulforhodamin B (SRB) duya trén nguyén tic dinh lugng gian tiép sd luong té bao séng [10]. Trong
moi trudng acid, thude nhuém SRB lién két bén vitng v6i cac nhdm amino clia protein ndi bao trong
té bao séng. Cuong do hip thu quang hoc do tai budc song 540 nm ti 1¢ thuan véi luong SRB gin
két, qua d6 phan anh muc do ting sinh hodc tc ché sy phat trién cia té bao ung thu sau khi xtr 1y
bang hop chit can nghién ciu.

Chudn bi mau: Céc hop chét 5a-e dugc hoa tan hoan toan trong dimethyl sulfoxid (DMSO) 100% dé
thu dugc cac dung dich goc co nong d6 20 mM. Tir cac dung dich gdc, mau duoc pha loéng tuan tyr
trong moi truong nudi cay té bao khong bd sung FBS (phosphate buffered saline) dé chuén bj cac
dung dich trung gian v6i néng d6 2,000, 400, 80 va 16 pM. Té bao duoc tach bang trypsin, diéu chinh
mat d¢ phu hop. Gieo 190 pL huyén phu té bao trong mdi truong c6 bo sung 5% FBS vio tung giéng
trén dia 96 giéng va u 6n dinh trong ta 4m CO: tir 18 - 20 gid. Sau do, 10 pL dung dich mau dugc
thém vao moi giéng va tiép tuc trong 48 gio. Két thuc thoi gian 1, té bao duoc cb dinh bang TCA
lanh, nhuom bang SRB 0.4%, rtra bang acid acetic 1% va hoa tan SRB bang Tris base 10 mM.

bo két qua va tinh todn: Dung dich hoa tan SRB do OD tai budc song 540 nm dé tinh phan trdm tc
ché tang trudng va gia tri ICso bang phan mém TableCurve 2D. Thi nghiém duoc 1ap lai ba lan, su
dung ellipticin lam do6i chung duong va DMSO lam do6i ching am.

2.4. Phwong phap docking phan tir

2.4.1. Docking phan tir voi receptor TGF-f type 1

Céu tric tinh thé cua receptor TGF-p type I (PDB ID: 1VJY) dugc tai tir Protein Data Bank (RCSB PDB).
Céu tric ndy c6 d6 phan giai 2.0 A v6i coligand 1a Ligand 460 [11]. Ligand 460 duoc st dung 1am tham
chiéu dé xéac dinh ving docking. Receptor dugc xir Iy bang AutoDockTools 1.5.7 ri luu & dinh dang
PDBQT. Cu triic 3D céc chit 5a-¢ dugc v& bang website chemicalize.com, t6i wu ning lugng, chudn hoa
trang thai proton hoa & pH sinh 1y va gan dién tich, rdi chuyén sang dinh dang PDBQT bang phan mém
AutodockTools 1.5.7. Qua trinh docking phan tir dugc thyc hién bang phan mém AutoDock vina. Gridbox
duoc thiét 1ap bao phtt hoan toan héc gin cua receptor dya trén vi tri co- ligand, v6i tam hop ludi tai toa
do x =12.299, y = 67.923, z = 3.864 va kich thudc hop ludi 64 x 52 x 46 A. Két qua docking dugc phan
tich va truc quan hoa 2D/3D bang phan mém Discovery Studio 2024.

2.4.2. Docking phan tir voi receptor DNA Topoisomerase 1

CAu trac tinh thé cia DNA Topoisomerase I & ngudi (PDB ID: 1SC7) duogc tai tir Protein Data Bank
(RCSB PDB). Ciu triic nay c6 d6 phan giai 3.0 A véi coligand 14 dan xuit indenoisoquinoline, ky
hiéu M38 [12]. Ligand nay duoc sir dung lam tham chiéu dé x4c dinh vung docking. Receptor duogc
xtr Iy bang AutoDockTools 1.5.7 r6i luu & dinh dang PDBQT. CAu tric 3D céc chit 5a-e duoc vé
bang website chemicalize.com, t6i ru nang lugng, chuin hoa trang thai proton hoéa ¢ pH sinh ly va
gan dién tich, roi chuyén sang dinh dang PDBQT bang phan mém AutodockTools 1.5.7. Qua trinh
docking phan tir duoc thuc hién bang phan mém AutoDock vina. Gridbox duoc thiét 1ap bao phu
hoan toan héc gan cua receptor dua trén vi tri co-ligand, véi tdm hdp ludi tai toa do x = 99.023, y =
0.585, z = 11.812 va kich thudc hop ludi 26 x 14 x26 A. Két qua docking duoc phén tich va truc
quan hoa 2D/3D bang phan mém Discovery Studio 2024.

3.KET QUA

3.1. Két qua tong hop hoéa hoc

3.1.1. Két qua tong hop cdc din xudt 3a-e

Bang 1. Két qua tong hop va xac dinh cu tric cac dan xuit 3a-e

g:'g; Tinh chét Pho 'H-NMR* Ph6 BC-NMR**
3a - Danh phép: Acid 3-((4-hydroxyphenyl) | 3.29 (s, 2H, CH»), 6.70 | 56.0, 105.8,
amino)-3-oxopropanoic (m, 2H, Ar-H), 7.35 | 118.5, 129.8,
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- Hiéu suat tong hop 74.41%. (m, 2H, Ar-H), 7.35 | 144.2, 153.1,
- Tinh chit: Dang bot mau nu nhat, tan t6t | (m, 2H, Ar-H), 167.7
trong ethanol, méi truong nudc co pH >7; | 9.44 (s, 1H, OH), 9.86
tan kém trong DCM, hexan, ethyl acetat. (s, 1H, NH)
- Piém chay: 148.4 - 149.6°C

3b - Danh phép: Acid 3-((4- 345 (s, 2H, CH»), | 44.2,118.6,
nitrophenyl)amino)-3-oxopropanoic 7.84 - 7.83 (m, 2H, Ar- | 118.8, 125.0,
- Hiéu suét tong hop 62.29%. H), 8.24 - 8.23 (m, 2H, | 142.4, 145.0,
- Tinh chat: Dang bot mau cam, tan tt Ar-H), 10.74 (s, 1H, | 165.6, 168.9.
trong ethanol, méi truong nudc c6 pH >7; | NH).
tan kém trong DCM, hexan, ethyl acetat.
- Diém chay: 176.6 - 177.0°C

3c - Danh phép: Acid 3-((4- 3.39(s,2H, CH2), 7.15 | 44.0, 1154 (d, J =
fluorophenyl)amino)-3-oxopropanoic (t, J= 8.4 Hz, 2H, Ar- | 22.5 Hz), 121.0
- Hiéu suét tong hop 58.45%. H), 7.64-7.62 (m, 2H, | (d, J = 7.5 Hz),
- Tinh chat: Dang bot mau trang nga, tan | Ar-H), 10.19 (s, 1H, | 135.4 (d, J=1.25
trong ethanol, moéi truong nude c6 pH > 7;| NH). Hz), 158.2 (d, J =
tan kém trong DCM, ethyl acetat; khong 238.75 Hz, C-F),
tan trong hexan. 164.6, 169.4.
- Piém chay: 190.0 - 191.3°C

3d - Danh phap: Acid 3-((2- 3.44 (s, 2H, CH»), 7.39 | 43.2, 125.0,
nitrophenyl)amino)-3-oxopropanoic - 7.36 (m, 1H, Ar-H), | 125.1, 125.2,
- Hiéu suét tong hop 57.13%. 7.73-7.70 (m, 1H, Ar- | 131.1, 134.1,
- Tinh chét: Dang tinh thé mau vang nhat, | H), 7.81-7.79 (m, 1H, | 141.7, 164.9,
tan tot trong ethanol, moi trudng nude ¢6 | Ar-H), 7.99 - 7.98 (m, | 168.8.
pH > 7; khong tan trong DCM, ethyl 1H, Ar-H), 10.56 (s,
acetat va hexan. 1H, NH).
- Diém chay: 178.0 - 179.1°C

3e - Danh phép: Acid 3-((2-fluoro-5- 3.53 (s, 2H, CH»), 7.60 | 43.5, 116.6 (d, J =
nitrophenyl) amino)-3-oxopropanoic - 7.57 (m, 1H, Ar-H), | 22.5 Hz), 1174,
- Hiéu suét tong hop 66.93%. 8.06-8.04 (m, 1H, Ar- | 120.3(d,J=10Hz),
- Dang b4t mau nau, tan t6t trong ethanol, H),9.05-9.03 (m, 1H, | 1272 (d, J = 12.5
mdi truong nude c6 pH > 7; tan kém trong | Ar-H), 10.48 (s, 1H, | Hz),143.8,157.0(d,
DCM, ethyl acetat va khong tan trong hexan. | NH). J=253.75Hz, C-F),
- Piém chay: 163.7 - 164.6°C 166.0, 169.1

*To d‘n‘ s mdy: 600 MHz, dung moi: DMSO-d6, don vi 6: ppm
**Tan so may: 125 MHz, dung moi: DMSO-d6, don vi : ppm

3.1.2. To ong hop cac din xudt 3,4 ,5-trimethoxyphenylacrylamid (5a-e)
Bang 2. Két qua tong hop va xac dinh cu tric cac dan xuit Sa-e

Hop
chat

Sa

Tinh chét Phé MS (ESI) | Phé 'H-NMR* | Ph$ BC-NMR**
- 3.70 (s, 3H, 4-OCHs), | 55.89, 60.1,
i)l?e 1“1})1’?2?;' fs_(?r_ilggtﬁ)o);y m/z tinh toan | 3.83 (s, 6H, 3,5- 115.2, 120.8,
henyl) N Yo | [M+HT (OCHs)), 6.74 -6.72 | 121.8, 130.5,
f’Hlei suagong hop: 35.26%, | (C1sH20NOS)" = | (m, 3H, Ar-H va - 131.1, 138.8,
- Dang tinh the miu ting tan | 33013415 im | CH=).6.94 (5, 2H, | 139.5,153.1,
6t rong othanol: tan ke thiy 330.1350 | Ar-H), 7.50 - 7.47 (m, | 153.4, 163.0
’ 3H, Ar-H va -CHo),
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Hop
chat

Tinh chét

Phé MS (ESI)

Phé "H-NMR*

Phé BC-NMR**

trong DCM, ethyl acetat va
khong tan trong hexan.
- DBiém chay: 184.6 - 185.5°C

9.20 (s, 1H, OH),
9.91 (s, IH, NH)

- Danh phép: N-(4-nitro

3.72 (s, 3H, 4-OCHs),

. 3.85 (s, 6H, 3,5- 55.9, 60.1,
phenyl)-3-(3,4,5-trimethoxy | (OCH3)), 679 (d,J= | 105.4, 118.5,
phenyl)acrylamid m/z tinh toan >

o 2 2 N 15.6 Hz, 1H, -CH=), 118.9, 120.6,
- Hi¢u suat tong hop: [M+H]
+ | 7.00 (s, 2H, Ar-H), 124.9, 125.0,
5b 49.66%. (C18H19N20g¢) _
: . 2 N e 7.63 (d,J=15.6 Hz, 129.9, 139.3,
- Tinh dang tinh thé vang, tan | = 359.1243; tim .
x . X 1H, -CH=),7.95-7.94 | 141.9, 142.2,
tot trong ethanol, tan kém trong | thay 359.1239
. (m, 2H, Ar-H), 8.26 - | 145.5, 153.1,
DCM, khong tan trong hexan.
- Piém chay: 184.6 - 185.5°C 8.24 (m, 2H, Ar-H), 164.3
) ' ' 10.77 (s, 1H, NH)
- Danh phap: N-(4-fluoro 3.71 (s, 3H, 4-OCHj3), 55.9,60.1, 105.2,
phenyl)-3-(3,4,5-trimethoxy 3.85(s, 6H, 3,5- 1153 (d,J=22.5
phenyl)acrylamid m/z tinh toan (OCH3)), 6.75 (d,J= Hz), 120.8 (d, J=
- Hiéu suit tong horp 27 31%. | [M+H]" 15.6 Hz, 1H, -CH=),6.97| 7.5 Hz), 121.3,
Sc - Tinh chit: : Dang chitrainmau | (CisHioFNO4)" | (s,2H, Ar-H), 7.19-7.16 | 130.2, 135.8,
trang, tan tot trong ethanol, = 332. 1298; tim | (m, 2H, Ar-H), 7.55 (d,J | 139.0, 140.4,
DCM, cloroform, kém tan trong | thay 332.1281 |=15.6Hz, 1H,-CH=), 153.1,158.0 (d,J
hexa;p, khong tan trong nudc. 7.75-7.72(m,2H, Ar- | =238.75 Hz, C-
- Biém chay: 181.6 - 186.8°C H), 10.23 (s, 1H, NH) F), 163.5
3.71 (s, 3H, 4-OCHz),
3.85 (s, 6H, 3,5(OCHs),),
- Danh phép: N-(2-nitro 6.89-6.86 (dd,J=15.6
phenyl)-3-(3,4,5-trimethoxy Hz,J =24Hz, 1H, - 56.0, 60.1,
phenyl)acrylamld m/z tinh toan CH=),7.02(d,J=18Hz | 105.5, 120.4,
- Hiéu suit tong hop 51.89%. [M+H]" 2H, Ar-H), 7.39-7.36 (m, | 124.9, 125.0,
5d - Dang cht rin mau trang, (C1sHi9N206)" | 1H, Ar-H), 7.58-7.55(dd, | 130.0, 131.6,
tan tot trong ethanol, DCM, = 359.1243; tim |J=156HzJ=18Hz | 134.1, 139.3,
cloroform, kém tan trong thay 359.1251 1H,-CH=),7.75-7.72 141.9, 153.1,
hexan, khong tan trong nudc. (m, 1H, Ar-H),7.85(d,J | 163.9
- biém chay: 181.6 - 186.8°C =7.8Hz 1H, Ar-H), 7.99
(d,J=7.8Hz, 1H, Ar-H),
1046 (s, 1H,NH)
3.73 (s, 3H, 4-OCHs),
- Danh phap: N-(2-fluoro-5- 3.86 (s, 6H, 3,5- 55.9,60.1, 1054,
nitrophenyl) -3-(3,4,5- (OCHa)),6.97 (s, 2H, 1164 (d,J=22,5
tn'methoxy pl}enyl) acrylamid | m/z tinh toan Ar-H),7.08(d,J=156 | Hz),117.3,119.9
- Hiéu sudt tong hop 14.37%. [M+H]" Hz, 1H,-CH=),7.58 - (d,/=10Hz),
5e - Tinh chat: Da.}ng chat ran (C1sHisFN206)" | 7.55 (m, 1H, Ar-H), 7.60 | 120.4,130.0,
mau den, tan tot trong ethanol, | = 377.1 149; tim | (d,/=15.6Hz, 1H, - 139.3, 141.9,
tan it trong DCM, khong tan thay 377.1144 | CH=),8.03-8.00 (m, 143.7,153.1, 1559
trong hexan va nudc. 1H, Ar-H), 9.25-9.23 (d,J=253.75,C-
- biém chay: 159.2 - 186.8°C (m, IH, Ar-H), 1027 (s, | F), 164.6

1H, NH)

*To d‘n‘ s mdy: 600 MHz, dung moi: DMSO-d6, don vi 6: ppm
**Tan so may: 125 MHz, dung moi: DMSO-d6, don vi : ppm
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3.2. Két qua danh gia hoat tinh khang ung thw

Két qua danh gia hoat tinh wc ché trén 3 dong té bao ung thu cua cac dan xuat 3,4,5-
trimethoxyphenylacrylamid (5a-¢) duoc thé hién trong Hinh 4, Bang 3. Dan xuét 5¢ thé hién hoat tinh
trc ché su phat trién ca 3 dong té bao thir nghiém vai ICso = 78.04 - 95.57 uM. Trong khi d0, 4 chit
con lai khong thé hién rd hoat tinh trc ché véi ICso> 100 uM.

Phén triam e ché ciia cic hop chiit Sa-e & ndng d6 100 pM

~J
=

6145
5582

=

52.04

=

2837103 2042

2178
1521 17.64

is [

Sa 5b Se

Phin trim ic ché (%)
[ 5] (V5] g L (=]

[ =T = T = B = ]
=]
=
=1
=
(=]
=]
o
=]
=)
W
%]
l.,.:
M
=}
~
-

MCF-7 BEHepG2z BEMDA-MB-231
Hinh 4. So sanh ti 1& trc ché cac dong té bao ung thur cta cac hop chét Sa-e & nong d6 100 pM

Bing 3. Hoat tinh khéng ung thu ctia cac dan xuét 5a-e

; ICs0 = SD (uM)
Hop chat MCF-7 HepG2 MDA-MB-231
5a > 100 > 100 > 100
5b > 100 > 100 > 100

5¢ 88.90 + 4.06 78.04 + 3.88 95.57 + 4.02

5d > 100 > 100 > 100

Se > 100 > 100 > 100
Ellipticin 0.35 + 0.03 0.33 + 0.02 0.40 + 0.03

3.3. Két qua docking phan tir

Docking phén tir voi receptor TGF- type I (1VJY): Ligand 460 dugc redocking vdi receptor
1VIY.RMSD 12 0.112 A (<2 A), dat yéu cau vé do tin cdy. Sau do, cac ligand 5a-e dugc docking va
cho két qua trong Bang 2. Pang chu ¥ két qua docking chat 5¢ cho két qua tét nhat véi diém sb
docking 13 -9.1 Kcal/mol va twong tac voi nhiéu residue quan trong ctia receptor nhu Asp-351, His-
283, Val-219, Lys-232, Leu-278.

Docking phan tir v6i receptor DNA Topoisomerase I (1SC7): Ligand M38 duoc redocking vao
receptor 1SC7. RMSD 14 0.902 A (<2 A) dat yéu cau vé do tin cdy. Tiép theo, céc ligand 5a-¢ dugc
docking vao receptor va cho két qua trong Bang 4. Pang chu y két qua docking chat 5¢ cho két qua
t6t nhat voi diém sb docking 1a -8.2 Kcal/mol va twong tic v6i nhiéu residue quan trong cuia receptor
nhu Asn-722, Ala-351.

Bang 4. Két qua docking cic hop chat 5a-e vao receptor TGF-B type I (1VJY) va DNA

Topoisomerase I (1SC7)
1VJY 1SC7
Hop | Docking Docking
chit score Amino acid twong tac score Amino acid twong tac
(Kcal/mol) (Kcal/mol)

Lién két hydrogen (Lys-213, Ser-280, Lién két hydrogen (Arg-349,
Ser-287), twong tac ky nudc (Val-219, Thr-747), twong tac bat loi gitra
Sa -8.20 Ala-230, Leu-260, Lys-232) -7.10 |2 nhém cho dién tir (Ser-432),
tuong tac ky nuoc (Ala-351,

Pro-431, Leu-721, Lys-751)
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1VJY 1SC7
Hop | Docking Docking
chét score Amino acid twong tac score Amino acid twong tac
(Kcal/mol) (Kcal/mol)
Lién két hydrogen (Asp-351); twong Lién két hydrogen (Arg-
tac bat loi gitra 2 nhom cho dién tir 349, Thr-747), tuong tac bat
(Lys-232); twong tac hydrogen-carbon loi gitra 2 nhém cho dién tur
5b -8.70 (Asp-281, His283, Glu-284, Asp-290); -7.00 (Ser-432), tuong tac ky
tuong tac ky nudc (n-o, alkyl, m-alkyl) nuéc (Ala-351, Pro-431,
(Ile-211, Val-219, Ala-230, Leu-260, Leu-721, Lys-751)
Tyr-282, Leu-340, Ala-350)
Lién két hydrogen (Asp-351); tuong Lién két hydrogen (Asn-
tac hydrogen-carbon (Asp-281, His- 722), tuong tac hydrogen-
283); tuong tac ky nudc (n-o, alkyl, carbon (Asn-430, Thr-747),
Sc¢ -9.10 n-alkyl) (Val-219, Leu-260, Ile-211, | -8.20 | tuong tac halogen (Lys-
Ala-230, Lys-232, Tyr-282, Leu- 436), tuong tac ky nudc
340); tuong tac halogen (fluoro) (Ala-351, Pro-431, Leu-
(Leu-278, Val-279) 721, Lys-751)
Lién két hydrogen (Asp-351); tuong tic Lién két hydrogen (Ser-
5d 270 hydrogen-carbon (Ser-280); tuong tac 790 432, Asn-722, Thr-747),
’ ky nuée (n-o, alkyl, m-alkyl) (Tle-211, ’ tuong tac ky nude (Pro-431,
Val-219, Ala-230, Lys-232, Leu-340) Leu-721).
Lién két hydrogen (Tyr-249, Ser-280, Hydrogen Bond (Asn-722,
Asp-351); twong tac bt loi gitra 2 nhém Lys-751), tuong tac
cho dién tir (Lys-232); tuong tac hydrogen-carbon (Asn-
Se 280 hydrogen-carbon (Asp-281, His-283, 750 430), tuong tac ky nudc
’ Asp-290); tuong tac ky nudce (alkyl, - ’ (Pro-431, Lys-436)
alkyl) (Ile-211, Val-219, Ala-230, Leu-
260, Tyr-282, Leu-340, Ala-350),
tuong tac halogen (fluoro) (Lys-232)

4. BAN LUAN

Trong nghién ctru ndy, cac dan xuét 3.4,5-trimethoxyphenylacrylamid (5a-¢) dugc thiét ké theo hudng
gilr lai khung 3,4,5-trimethoxyphenyl déc trung cua piperlongumin, dong thoi loai bo nhom -COOH
c6 mit trong mot sd dan xuét trong nghién ctru trude day nham han ché muc d6 ion hoa & pH sinh ly
va cai thién kha ning thAm qua mang té bao. Hudng di nay nham tdi uu hoa hoat tinh gay doc té bao
ung thu.

Vé mit tong hop, bude dau tién ciia quy trinh dién ra theo co ché thé acyl héa 4i nhan dic trung cia
Meldrum’s acid. Thoi gian phan tng cua din xuat amin thom (nhu 1b, lc, 1d, le) kéo dai trong
khoéng 4 - 8 gio. Chat 4-aminophenol (1a) c6 phan (ng xay ra nhanh hon dang ké va hoan tat sau 30
phut. Sy khac biét vé thoi gian phan tng gitra cac dan xuit mang nhom thé khac nhau c6 thé duoc
gidi thich bdi anh hudng dén mat do dién tir va tinh 4i nhan cua nguyén tur nito. Cac nhom hut dién
tir manh nhu nitro hodc fluoro (1b, Ic, 1d, le) 1am giam mat d6 electron trén vong thom va nguyén
tir nito, tir 46 lam giam tdc d6 phan tmg. Nguogc lai, nhém hydroxyl ¢ vi tri para (1a) c6 hiéu img day
dién tir cong hudng, gop phan ting tinh 4i nhan va rat ngan dang ké thoi gian phan tmg.

O giai doan thi hai, cic chit trung gian 3a-e tiép tuc tham gia phan ng ngung tu véi 3,4,5-
trimethoxybenzaldehyd trong dung mdi toluen, st dung piperidin lam xuc tac, nhiét do trong khoang
100 - 110°C trong 4 - 6 gio. Cac hop chat cudi 5a-e thu dugc v6i d6 tinh khiét cao, d& duoc tinh ché
bang phuong phap két tinh lai hoic phuong phap sac ky cot. Két qua phan tich pho NMR ctia cac san
pham 5a-e cho cac tin hidu phii hop véi cong thirc cdu tao du doan. Dién hinh, phd 'H-NMR ciia hop
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chit 5a cho thdy tin hiéu ciia proton amid, proton hydroxyl, cac proton thom va olefin lién hop, cting
v6i céc tin hiéu dac trung cua nhom methoxy vai ti 1€ tich phan phu hop véi s6 lugng proton tuong
ung. Két qua nay phan anh phan ing ngung tu Knoevenagel-Doebner dién ra thanh cong.

Két qua danh gid hoat tinh in vitro cho thay trong loat nim hop chét khéo sat, dn xut 5S¢ mang nhom p-
fluoro thé hién hoat tinh wrc ché tang sinh té bao ndi bat hon so v&i cac dan xuit con lai trén ba dong té
bao ung thu MCF-7, MDA-MB-231 va HepG2. Tuy nhién, gia tri ICso cua 5¢ van ndm trong khoang
trung binh (78 - 95 uM), cho thay phan tir ndy c6 thé duoc xem 1a hop chit dinh hudng (lead) so b thay
vi tmg vién thudc. Su khéc biét vé hoat tinh giita 5S¢ va cac dan xudt con lai goi ¥ rang ban chit nhom thé
trén vong anilin c6 4nh hudng dang ké dén hoat tinh khang ung thu. Mit khac, khi so sanh hoat tinh cia
hop chét 5¢ véi cac hop chét trong nghién ctru trude trén 2 dong té bao MCE-7 va HepG2 cho thay hoat
tinh e ché ctia 5¢ 16 rang hon 2 hop chét 6 va 7 (Hinh 5) [9]. Két qua nay c6 thé cho thiy viéc loai bo
nhém chitc -COOH & vi tri ortho ¢ thé gop phan cai thién hoat tinh gay doc té bao trong pham vi ciu
tric khao sat. Tuy nhién, ludn diém nay can dugc 1am rd trong nhimg nghién ciru tiép theo bang cach mo
rong tong hop cac dan xudt va thir nghiém trén nhiéu dong té bao ung thu khac.

Nghién ctru trwéc Nghién ctru hién tai
F
F
(0] o F 0
= OCH
HJ\/\@[ 3 N = OCH3 N = OCHj3
H H
HO™ O OCHs  Ho™ o OCHj OCHs
OCH3 OCH3 OCH3
6 7 Sc
MCF-7: ICs, >100 pM MCF-7: IC5, >100 pM MCF-7: ICs = 88.90 uM
HepG2: ICsp >100 pM HepG2: 1Csp >100 uM HepG2: ICsp = 78.04 uM

Hinh 5. So sanh hoat tinh khang ung thu giita hop chét 5¢ v&i 2 hop chit trong cong bd trude [9]

Két qua docking phan tir cho thay tat ca cac hop chat 5a-e déu co kha niang gin két trong héc hoat tinh
cua receptor TGF-p type I va DNA Topoisomerase I. Trong ca hai m6 hinh, 5S¢ cho diém s docking
thuan loi nhét va hinh thanh cic tuong tac hydrogen, ky nudc v tuong tac halogen véi mot sb amino
acid quan trong [13 - 14] (Bang 5, Hinh 6, Hinh 7). Dac biét, sy hién dién cua nhom p-fluoro trong cAu
trac Sc¢ cho phép hinh thanh tuong tac halogen tiém ning, c6 thé gbp phan on dinh phic hop ligand-
protein. Tuy nhién, can luu i réng chénh 1éch diém sé docking giita cac hop chat khéng qua 16n va
docking chi phan anh ai lyc gan két dy doan trong diéu kién tinh. Do do, cac két qua nay chi mang tinh
chat hd trg gia thuyét co ché va chwa du dé khang dinh dich tic dong thuc su ctia cac hop chat. Viée
xdc nhan vai tro ciia TGF-p type I hodc DNA Topoisomerase I s& dugc thyuc hién trong cac nghién ctu
tiép theo trén nhiéu ciu trac hon bang cac thi nghiém sinh hoc khac nhu danh gia hoat tinh trc ché
enzym DNA Topoisomerase I hodc nghién ctru tin hiéu ndi bao TGF- type 1.

Bing 5. So sanh két qua hoat tinh in vitro va két qua docking phén tir

Hoat tinh in vitro - 1Cso (uM) Piém sb docking (Kcal/mol)
Hop chat |y 0p 4 HepG2 | MDA-MB-231 | TGF-B DNA
Topoisomerase I
5a >100 >100 >100 -8.20 -7.10
5b >100 >100 >100 -8.70 -7.00
5¢ 8’1‘%%* 78.04£3.88 | 95.57+4.02 910 -8.20
5d >100 >100 >100 -8.70 -7.20
Se >100 >100 >100 -8.80 -7.50
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Hinh 6. M6 phong tu:orng tac 5c voi receptor TGF-B (A) va tuong tac Ligand 460 véi receptor TGF-
B (B) cho thdy nhiéu amino acid twong dong v&i nhau nhu Asp-351, Ile-211, Ala-230, Leu-260,Val-
219, Leu-278, Leu-340

Hinh 7. M6 phong tuong tac gitta 5S¢ va receptor DNA Topoisomerase I (PDB: 1SC7) 2 chiéu (A)
va 3 chiéu (B)

Nhin chung, cac két qua trong nghién ctru nay cho thiy viéc diéu chinh nhom thé trén vong anilin cta
khung 3,4,5-trimethoxyphenylacrylamid c6 anh huéng dang ké dén hoat tinh gay doc voi 3 dong té
bao ung thu khao sat. Mic du hoat tinh in vitro con & mirc trung binh, cac két qua thu dugc bao gdm
su xuét hién nhom fluoro & vi tri para va loai bé nhom carboxyl & vi tri ortho gop phan dinh hudng
khung c4u trac trong nhitng nghién ctru tiép theo nham t6i wu hoat tinh khang ung thu.

5. KET LUAN

Nghién ciru da tong hop thanh cong nam dan xuat 3,4,5-trimethoxyphenylacrylamid (5a-e) thong qua
quy trinh hai budc va xac dinh ciu trac bang phé MS, 'H-NMR va '*C-NMR. Két qua danh gia in
vitro cho thiy trong cac hop chit khao sat, dan xuit 5¢ mang nhém thé fluoro & vi tri para thé hién
hoat tinh tc ché tang sinh té bao rd rét hon so v6i cac dan xudt con lai trén ca ba dong té bao MCF-
7, MDA-MB-231 va HepG2. Phan tich docking phan tir goi v kha nang tuong tac thuan loi cta Sc
v6i receptor TGF-P type I va DNA Topoisomerase I thong qua cac lién két hydrogen, trong tac ky
nuée va tuong tac halogen. Tuy nhién, cac két qua docking chi mang tinh chat du doan in silico va
can duogc kiém ching bang cac nghién ctru sinh hoa chuyén sau hon. Cac két qua trong nghién ctru
nay déng vai trd co s& gop phan dinh hudng t6i uu hoa ciu trac cac dan xuit 3,4,5-
trimethoxyphenylacrylamid nham phat trién céc tac nhan khang ung thu tiém ning trong nhiing giai
doan nghién ctru tiép theo.
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