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TOM TAT

Dit vin dé: Viniferifuran 1a hop chdt chuyén héa thiz cap thuse nhém hop chat dimer cia
stilben polyphenol, c6 chiza vong benzofuran trong cau tric. Hop chdt nay dioc cong bé c6 cac tac
dung sinh hoc da dang nhir chong oxy héa, khdng viém, khdang ung thi, bao Vé té bao ton thuong
béi su chiéu xa. Muc tiéu nghién cizu: Trong nghién cizu ndy, nhém nghién cizu tien hanh téng hop
viniferifuran tir monomer resveratrol ¢ quy md phong thi nghiém. Péi twong va phwong phdp
nghién cieu: Viniferifuran dioc tong hop qua 4 giai doan phan ing: Tir resveratrol thyc hién phan
1ng biomimetic, xtc tac FeCls tgo thanh hon hop san pham; Tién hanh tinh ché bang sdc ky cét co
dién thu dwoc hon hop viniferin; Acetyl ha han hop nay va tiép tuc cho phdn iéng thom héa véi 2,3-
Dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) chuyén vong dihydrobenzofuran thanh vong
benzofuran, Sau dé, kiém hba san pham sé thu diroc viniferifuran tinh khiét; San phcim sau khi tong
hop duoc tién hanh xdc dinh cdu trac bang cdc phuong phdp pho hién dai MS va NMR. Két qua:
Qua cdc giai doan phan ing va tinh ché, nhém nghién ciru da tong hop thanh cong viniferifuran tir
resveratrol. Nghién cizu da mo ta quy trinh thuc hién, diéu kién cua ting giai doan phan irng dong
thoi ket qua va bién giai phé do cau tric. Két lugn: Nghién ciu da xdy dung thanh cong quy trinh
tong hop viniferifuran quy md phong thi nghiém theo diéu kién thyc nghiém cu thé tai truong Dai
hoc Y diroc Can Tho. Két qua nghién curu 6 tiém ndng dwot ap dung trong cac nghién cuu tong hop
héa duoc, phuc vu viéc nghién cuu tong hop céac hop chdt tiém nang mai €0 hogt tinh sinh hoc cao.

Tir khoa: viniferifuran, polyphenol, resveratrol, hop chat thién nhién, téng hop hizu co,
cdc phirong phdp quang phé phan tich, NMR.
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ABSTRACT

STUDY ON SYNTHESIS AT LABORATORY SCALE AND STRUCTURE
DETERMINATION OF VINIFERIFURAN

Do Thi Thu Hang® *, Dao Bui Linh Chi?,

Truong Quang Dinh?, Tran Le Uyen?, Vo Duc Duy?

1. Can Tho University of Medicine and Pharmacy, Vietnam

2. Department of Chemistry, Uppsala University, Sweden

Background: Viniferifuran is a secondary metabolite belonging to the dimer group of

stilben polyphenols, containing benzofuran rings in the structure. This compound was reported to

possess high and diverse biological effects such as antioxidant, anti-inflammatory, anti-cancer,

protecting cells from radiation damage. Objectives: In this study, we synthesized viniferifuran from

monomer resveratrol at laboratory scale. Materials and methods: Viniferifuran was synthesized

through four stages: From resveratrol, biomimetic reaction was done with using FeCls catalyst to

form a mixture; Through purifying by using classical column chromatography, we obtained a

viniferin mixture; Next, we acetylated this mixture and continued doing aromatic reaction with 2,3-

Dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) to convert dihydrobenzofuran to benzofuran; After

that, alkalization of the product would yield pure viniferifuran; The product after synthesis was

conducted to identify the structure by modern spectral method NMR. Results: After reaction and

refining steps, we were successful to obtain viniferifuran from resveratrol. The study described the

implementation process, the conditions of each reaction phase and interpreted the structural

spectrum. Conclusion: We built successfully the synthesis process of viniferifuran at laboratory

scale, based on specific experimental conditions at Can Tho University of Medicine and Pharmacy

laboratory. The research results have the potential to be applied in the synthesis of pharmaceutical
chemistry, serving the synthesis of new potential bioactive compounds.

Keywords: viniferifuran, polyphenol, resveratrol, natural compounds, organic

chemosynthesis, spectral analysis methods, MS, NMR.

I. PAT VAN PE

Trong vai thap ky gan day, cac stilbenoid va cac dan chat dugc xem I céc hop chat
tiém nang thu hat nhidu sy quan tdm cta cac nha khoa hoc. Su phét trién cta cac phuong
phap tong hop da tao ra nhiéu din chat c6 hoat tinh sinh hoc nhu resveratrol, viniferifuran,
dehydroampelopsin B, piceatannol hybrid, anigopreissin A..., trong d6 viniferifuran (Hinh
1) 1a hop chat thuoc nhom céc hop chat dimer cua resveratrol c6 chira vong benzofuran
trong Cau trdc [5]. Cac hop chét stilben polyphenol néi chung la cac hop chat chuyen hoa
thir cap thuong dugc tim thdy nhiéu trong ciy an trai, dac biét 1a nho. Cac hop chat nay
duoc biét dén vai nhiéu gia tri trong y duoc bai cac hoat tinh sinh hoc nhu chéng oxy hoa,
khang viém, khang ung thu... Ndm 2006, Yi-tang Li da nghién ctu tac dung chdng viém
cua viniferifuran trén phan tng giéng nhu hen gay ra boi chat di ang & chuot nhay cam [9].
Ném 2014, Renping Liu da nghién ctru va chi ra rang viniferifuran va mot sé dan chat cua
resveratrol c6 tac dung trc ché tyrosin kinase trong té bao mast, né dugc ching minh 1a chat
trc ché canh tranh ATP véi Ysk kinase dan dén co tac dung khang viém [3]. Pén nam 2016,
Youngeun Jung va cong su da nghién ciru va cho thay viniferifuran ¢ tac dung chong té
bao ung thu [4]. Nam 2018, trong nghién ctru cia Zhu W va cac cong su, viniferifuran duoc
str dung nhu mot chét tc ché a-glucosidase manh, va c6 thé duoc thir nghiém thém dé kiém
soat glucose sau btra an [10]. Thém vao d6, Luce M. Mattio va cong su (2019) da nghién
ctru vé tac dung khang khuan céc dan chat cua resveratrol. Trong d6 viniferifuran duoc Xac
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dinh 1a ¢ ndng d6 wc ché tdi thiéu MIC 1a 4-16 pg/mL, khang dwoc 5 loai vi khuan gram
duong bao gdm L. monocytogenes Scott A, S. aureus, E. faecium, E. faecalis, B. Cereus [6].
Ngoai cac tac dung sinh hoc trén thi viniferifuran di dugc nghién cau 1a mot chat chong
oxy h6a manh hon resveratrol theo Yaxuan Shang va cong sy (2019), kha nang chdng oxy
hda cua viniferifuran dugc nghién cuu dya vao néng lugng bt gitr go¢ tu do cua cac nhom
hydroxyl phenol [1]. T4t ca cac két qua trén hira hen viniferifuran mang lai nhiéu tac dung
sinh hoc quan trong va cip thiét. Tir d6, nhu cau st dung va thwong mai hda hop cht nay
tang 1én nhanh chéng, trong khi ham lwong cua né trong tu nhién rat thap. Tir 500 g — 1 kg
bot nho khd sau khi phan 1ap chi thu dwoc vai mg viniferifuran tinh khiét, hiéu suat phan
lap tir tw nhién khoang 1/1000000 [2]. Vi vay, nghién ctu san xuét tir ngudn thay thé, on
dinh, chu dong va ham lwong cao 12 rat can thiét. C4u tric cua viniferifuran lan dau tién
duoc xac dinh dua trén co so phan tich phé NMR bai Niwa va dong nghiép vao nam 1999
[2]. Cac dimer resveratrol duoc bat dau téng hop bai Snyder va cac dong nghiép vao nam
2007, sau d6 mot sb luong 16n cac phuong phap tdng hop céc stilbenoid duoc thyuc hién
trong nghién ctru khac nhau [7]. Va gan day, Duy D. Vo, Mikael Elofsson (2016) da tong
hop thanh cong viniferifuran véi con duong ngan hon véi hiéu suat thu duoc 1a 13% [8]. O
Viét Nam, hién nay do diéu kién thyc hién hoa tong hop con han ché nén chua c6 nghién
ctru V& phuong phép tong hop viniferifuran ciing nhu cac hop chét stilbenoid. Xuat phat tir
ly do trén ma ching toi chon dé tai “Nghién ctru tong hop va xac dinh ciu trac viniferifuran”
v6i muc dich nghién ciru quy trinh tong hop viniferifuran tir resveratrol trong diéu kién thyuc
nghiém quy mé phong thi nghiém tai Viét Nam.

OH
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0 o\ O OH

Hinh 1: Céng thizc cau tgo viniferifuran
I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
Hop chat viniferifuran.
2.2. Dung méi, diéu kién thuc hién
ﬂ Céc hoa chat, nguyén ligu sir dung c6 nguon goc tir Acros, Merck; loai diing cho
tong hop va phan tich. Sac ky I6p mong thuc hién trén ban mong silica gel 60r2s4 Merck,
hién veét dugi den UV 254 nm, UV 365 nm va thuoc thur vanilin sulfuric (VS). Pho khoi MS
dugc ghi bang may LC-ESI/MS Shimadzu 2020 tai Vién kieém nghiém Thuoc thanh pho Ho
Chi Minh. Pho6 cong huong tir hat nhan dugc ghi bang may Bruker AC-500 MHz tai Phong
thi nghiém Hoa Dugc, Truong Pai hoc khoa hoc tu nhién, Pai hoc Quoc gia Ha Noi vai
TMS lam chat chuan néi, do dich chuyén hoa hoc (5) tinh theo ppm.
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2.3. Phwong phap nghién ctru

Nghién ciru thyc nghiém tong hop hoa hoc (So d6 1). Tir chat ban dau resveratrol
(1), sir dung chat xtc tac FeCls, thyc hién phan tng dimer hoa tao thanh hdn hop céc san
pham. Sau khi tinh ché bang sic ky cot ¢é thé thu duoc hdn hop €-viniferin (2) va o-viniferin
(3). Acetyl hda hdn hop (2 + 3), tiép tuc cho phan tmg thom héa véi DDQ s& chuyén vong
dihydrobenzofuran thanh vong benzofuran. Sau d6 kiém hda san pham trung gian s& thu
dugc viniferifuran (4) tinh khiét. Cac san pham thu duoc tir céc giai doan phan img dugc so
bo kiém tra do tinh khiét bang sic ky 16p méng. Sau khi tng hop duoc (4), tién hanh xac
dinh va bién giai cau trdc cua (4) bang phuong phap phd khdi (MS), phd cong hudng tir hat
nhan (NMR).

OH

O (i) FeCl3.6H,0, H,0/MeOH

N R
t° phong, 48h, 28%
HO I OH

M

(i) Ac,0, EtsN, THF

0°C, 24h, 74%

4
So dd 1: Quy trinh téng hop viniferifuran (4)

I11. KET QUA NGHIEN CUU

3.1. Quy trinh téng hop

Quy trinh tong hop tir resveratrol qua 4 budc phan tng va tinh ché qua timg giai
doan bang sic ky cot, thuc hién sic ky 16p mong sau timg giai doan v6i hé dung moi hexan
— ethyl acetat — formic acid (1 : 1 : 2 giot), phat hién vét bang UV 254 nm va UV 365 nm,
thudc thir VS.

Giai doan (i): Téng hep viniferin (2 + 3)

Cho 3,09 g resveratrol (1) vao hoén hop MeOH-H20 (1/1, v/v, 100 mL) trong binh
cau tai nhiét 46 phong, sau d6 thém 3,72 g FeCls.6H20. Hon hop duoc khudy & nhiét do
phong trong 48 gio. CO quay hdn hop thu dugc lic vaoi 75 mL ethyl acetat (EtOAC). Hon
hop sau khi lac dugc lam khd H,0 bang Na,SOx va co can bang may co quay. Sac ky cot
(heptan:aceton = 2:1) cho hén hop viniferin (2 + 3) du6i dang chét rin mau vang c6 khdi
lwong 12 0,86 g. Hiéu suét thu duoc 1a 28%.
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Giai doan (ii): Tong hop (E)-5-(6-acetoxy-2-(4-acetoxyphenyl)-4-(4-
acetoxystyryl)-2,3-dihydrobenzofuran-3-yl)-1,3-phenylene diacetate (3A)

Cho hén hop 0,43 g (2 + 3) vao 50 mL tetrahydrofuran (THF) ¢ 0 °C, sau d6 thém
1,2 mL anhydrid acetic (Ac20) va 1 mL triethylamine (EtsN). H3n hop duoc khudy qua dém
& nhiét do phong. Dung méi di bay hoi va hdn hop duoc tinh ché bang sic ky cot, sir dung
dung moi heptan:EtOAc = 3:2 thu dugc 0,35 g san pham (3A) duéi dang chat rin mau tring.
Hiéu suit thu dugc 12 74%.

Giai doan (iii): Téng hop (E)-5-(6-acetoxy-2-(4-acetoxyphenyl)-4-(4-
acetoxystyryl) benzofuran-3-yl)-1, 3-phenylene diacetate (3B)

Tiép theo, lay 0,1 g san pham acetyl hoa thu dwoc cho vao 27 mL toluen & nhiét do
phong, thém 0,5 g DDQ. Hoan hop dugc khudy hdi luu ¢ 50 °C trong 6 gio. Sau khi lam
ngudi, hén hop duoc loc qua giay loc va co quay dudi ap suat giam. Hon hop duoc tinh ché
qua sic Ky cot (heptan:EtOAc = 4:1) cho san pham (3B) la dang chat rin mau tring.

Giai doan (iv): Tong hep viniferifuran (4)

Cho san pham thu duoc tir giai doan (iii) vao vira da MeOH & 0°C, thém 0,1 g KOH.
Han hop duoc khudy & 0°C trong 30 phut va sau d6 dugc axit hda bang HC1 IN dén pH =
1. Pha lodng hén hop véi 25 mL EtOAc, rira bang 10 mL H20 va 50 mL nuéc mudi bao hoa
(brine). Pha hitu co dugc lam kho bang Na,SO4 va ¢b can dudi ap suat giam. Sac ky cot
(DCM:MeOH= 9:1) cho 0,01 g san pham (4) dudi dang chat ran mau nau vang. Hiéu suat
14,7% cho ca budec (iii) va (iv).

3.2 Xac dinh c4u truc viniferifuran bang MS, NMR

'H NMR (500MHz, CD30D) 6 (ppm): 7.45 (d, J = 8.8 Hz, 2H), 7.02 (d, J = 2.1 Hz,
1H), 7.01 (d, J = 8.5 Hz, 2H), 6.96 (s, 1H), 6.89 (s, 1H), 6.83 (d, J = 2.1 Hz, 1H), 6.72 (d, J
= 8.8 Hz, 2H), 6.68 (d, J = 8.6 Hz, 2H), 6.50 (t, J = 2.2 Hz, 1H), 6.43 (d, J = 2.2 Hz, 2H).
MS (ESI, [M-H]', m/z): tinh toan: 453,13; tim thay: 453,13. Dix liéu dwoc so séanh véi bao
céo ciia Duy D. Vo, Mikael Elofsson (2016) cho thay chat tong hop duoc 12 viniferifuran.

IV. BAN LUAN

Phuong phap biomimetic thuong st dung phdn Ung dimer oxy hoda cua cac
monostilbenoid biang enzym hodc kim loai. Trong budc (i), chung t6i st dung tac nhan 1a
FeCl3 dé dimer hoa resveratrol thanh hdn hop dimer viniferin, FeCls v6i vai tro 1a chat oxy
héa dinh hudng cho hinh thanh san pham chira vong dihydrobenzofuran (viniferin), giam
cac san pham phu tao thanh trong phan mg dimer hoa (So dd 2). Bé thu dugc vong
benzofuran sau phan (mg acetyl hoa hdn hop viniferin, phai sir dung tac nhan khir manh dé
thyc hién phan ing dehydro héa tai vong dihydrobenzofuran. DDQ dugc xem la mot chat
oxy héa manh, c6 thé dehydro tai vi tri mong mu6n nay. Viéc t6i wu hoa quy trinh tong hop
phu thudc vao nhiéu yéu td. Viéc tinh che cac hén hop san pham cling la mot trong nhiing
yéu td quan trong anh hudng den hiéu suét tong hop. Dya trén diéu kién thuc nghiém, nghién
ctru da str dung phuong phap sic ky cot co dién tach hdn hop sau cac phan ung. Két qua
cho thay tinh ché bang sic ky cot cd dién voi ty 1¢ dung moi thue hién trong nghién ctru
tuong d6i hiéu qua. Tuy nhién, qua trinh tinh ché hdn hop cac san pham phai trai qua nhiéu
lan sac ky cot voi thoi gian luu cot cua cac chat kéo dai anh huong tuong d6i 16n dén hiéu
sut thu dugc. Dé cai thién van dé nay, sic ky cot nhanh 1a mot goi v tiém nang (Duy D.
Vo, Mikael Elofsson (2016)). Tu két qua pho khdi MS va phd cong huong tir hat nhan NMR
cho thdy san phdm c6 c4u trac nhu du kién, tuy nhién san pham can duoc tiép tuc tinh ché
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va tong hop vai luong 16n hon dé cé thé tién hanh thir hoat tinh sinh hoc trong tuong lai
gan.

OH OH
(»] i D
FeCly \
Z ,w 7
MeOH/H,0| |, @ .
HO @ OH OH O i OH
Revesratrol

Viniferin
So do 2: Co ché phan u Umg dong vong tao hon hop viniferin
Céc nghién ciru vé quy trinh tong hop cac din xut cua resveratrol, dac biét 1a
viniferifuran trén thé gidi con han ché. Két qua nghién ctru nay cung cip dit liéu co s& cho
cac nghién ctru tiép theo.

V. KET LUAN

Nghién ctru d tong hop thanh cong viniferifuran tir resveratrol qua 4 budc véi higu
suat 2,3% trong diéu kién va quy mo phong thi nghiém. San pham cudi ciing thu duge dugc
xé4c dinh bang do phd MS, NMR. Céc dit liéu phd ctia san pham déu trung khép véi cau trac
chuan. Két qua tong hop duoc viniferifuran c6 y nghia trong tong hop cic hgp chat mang
hoat tinh sinh hoc cao tiém ning va trong viéc nghién ctru thiét 1ap mdi quan hé cau tric-
tac dung ctia cac stilbenoid va cac chat twong tu.
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