VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 2 (2024) 10-20

VNU Journal of Science: Medical and Pharmaceutical Sciences

Joumal homepage: hitps:/js.vnueduvi/MPS

Original Article

A New Approach to the Synthesis
of Vicinal Diol Derivatives from Eugenol and Evaluation
of Biological Activities of Synthetics

Phan Thi Thanh Thuy?, Le Kim Minh?,
Nguyen Thanh To Nhit, Phan Minh Hoang?>"

INguyen Tat Thanh University, 300A Nguyen Tat Thanh, Ward 13, District 4, Ho Chi Minh City, Vietnam
2Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City,
41 Dinh Tien Hoang, Ben Nghe, District 1, Ho Chi Minh City, Vietnam

Received 10 March 2024
Revised 02 May 2024; Accepted 10 June 2024

Abstract: The vicinal diol derivatives of eugenol were synthesized using the following steps:
esterification with acid anhydrides/pyridine, followed by oxidation with KMnO. in a cold, dilute
acetone/NaOH medium. The intermediate 4-allyl-2-methoxyphenyl acetate (EA) and the vicinal diol
derivative 4-(2,3-dihydroxypropyl)-2-methoxyphenyl acetate (D10O) were synthesized with 97% and
43% yields, respectively. The byproduct of the EA oxidation reaction was identified as 4-acetoxy-
3-methoxybenzaldehyde (ALD). Synthetic substances were investigated for biological activities,
including antioxidant, antibacterial, and o-glucosidase inhibition. The antioxidant activity of EA,
ALD, and DIO was modest, with %RSAs, values exceeding 6666.67 pg/ml, 1174.53 pg/ml, and
59.47 pg/ml, respectively. Regarding antibacterial activity, EA exhibited antibacterial activity
against MSSA (MIC = 256 pg/ml), and DIO could be active against Streptococcus pyogenes (MIC
= 1024 pg/ml). While EA and DIO inhibited a-glucosidase with limited activity (at a screening
concentration of 0.5 mg/ml, inhibition levels were 12.19 + 6.83% and 43.98 + 2.34%, respectively),
ALD showed potential (with an ICso of 0.27 mg/ml). Research indicates that eugenol derivatives
have potential as antibacterials and a-glucosidase inhibitors.
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Hudng tiép can mai trong tong hop dan xuat diol tir eugenol
va danh gia mdt s6 hoat tinh sinh hoc cua cac chat tong hop
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Tém tit: Quy trinh tong hop dan chit vic-diol cuia eugenol duge xay dung: ester hoa bang cac acid
anhydrid/pyridin va oxy héa san phim bang KMnOy trong mdi trudng aceton/NaOH loang, lanh.
Téng hop dugc dan chét trung gian 4-allyl-2-methoxyphenyl acetat (EA) v6i hidu suat 97%, din
chat 1,2-diol 4-(2,3-dihydroxypropyl)-2-methoxyphenyl acetat (DIO) véi hiéu sut cai thién tir 19%
lén 43%. Xac dinh dugc san phdm phu cua phan (mg oxy hoa EA 1a 4-acetoxy-3-
methoxybenzaldehyd (ALD). Cac chit dugc danh gia hoat tinh sinh hoc: kha ning chong oxy hoa
EA (%RSAs, > 6666,67 pug/ml), ALD (%RSAs,=1174,53 pg/ml) va DIO (%RSAso— 59,47 pg/ml);
kha ning khang vi khudn MSSA cua EA (MIC=256 pg/ml), kha ndng khang vi khuén Streptococcus
pyogenes ciia DIO (MIC=1024 pg/ml); kha ning trc ché a-glucosidase cua EA (12,19+6,83% ¢ nong
d6 0,5 mg/ml), ALD (IC5=0,27 mg/ml) va DIO (43,98+2,34% & ndng d6 0,5 mg/ml). Két qua
nghién ctru cho thay cac dan chat eugenol c6 tiém ning sinh hoc khang khuan va wc ché a-

glucosidase.

Tir khéa: eugenol, dan chat vic-diol, khang khuan, chdng oxy hoa, a-glucosidase.

1. Mé dau

Eugenol dugc st dung rong rii nhu mot chat
tao mui thom va hwong liéu trong cac my pham,
thuc pham. Eugenol c6 tac dung khang viém,
chéng oxy hoa. Ngoai ra, eugenol con co thé
khang khuan, khéang nam, gay té, giam dau va c
kha nang chong ung thu. Eugenol dugc st dung
trong nha khoa vi kha nang giam dau va sat
khuan ciia eugenol [1].

Tir eugenol, nhiéu dan xuat dugc tong hop vi
du nhu dan xuit ether, dan xuat aldehyd, dan
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Xuit cit cau ndi ete hay dan xuit thé vong
benzen. Cac dan xuét thé hién nhiéu hoat tinh
sinh hoc khac nhau [1]. Edyta Makuch va cong
su tong hop cac dan chat ester cua eugenol bao
goém eugenyl cloroacetat, eugenyl dicloroacetat
va eugenyl tricloroacetat va chung minh hoat
tinh chdng oxy hda cia cac dan chat nay tét hon
eugenol. Bén canh d6, nhoém nghién ciru con cho
thy viéc tao lién két ester gitip ting tinh thim
cuia hoat chét [2]. Da Silva va cong sy di chimng
minh cac din xuat dugc tao ra boi phan wng ester
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héa nhém hydroxy cua eugenol véi cac acid
carboxylic khac nhau va san pham caa phan ang
cong trén lién két doi cua nhom allyl c6 tiém
ning khang khuan. Cac din xuét nay c6 hoat tinh
chdng lai cac chung vi khuan (Escherichia coli,
Staphylococcus aureus) ma ngay ca eugenol
khéng c6 hoat tinh hodc cé hoat tinh yéu, do dé
maé rong phd khang khuan [3]. Mat nghién cau
khac thtr nghiém mot loat cac dan xuat eugenol
vé hoat tinh khang khuan cua chung. Trong do,
hop chat 4-allyl-1-benzyloxy-2-methoxybenzen,
4-allyl-1-(4-isopropyl-benzyloxy)-2-

methoxybenzen, 4-allyl-2-methoxy-1-(4-
trifluoromethyl-benzyloxy)-benzen thé hién
hoat tinh khang Staphylococcus epidermidis,

hop  chat  4-allyl-2-methoxyphenyl  4-
bromobenzoat thé hién hoat tinh khang
Staphylococcus aureus [4].

Trong hudéng nghién cuu cua Da Silva va
cong su, cac dan xuat caa eugenol dugc tong hop
thdng qua qua trinh bién d6i gdbm ester hoa,
epoxy hda ndi doi, oxy hoa nbi doi tao dan xuat
vic-diol [3]. Trong d6, chiing toi chii y dén qué
trinh tao dan xuat vic-diol. Theo nghién ctu cua
Da Silva va cong su, vic-diol dwoc tong hop
bang phuong phap tao din xuat epoxid ding chat
oxy héa acid meta-chloroperoxybenzoic (m-
CPBA) rdi thuy phan bing dung dich NaOH.
Tiép theo d6, din chat ester duoc thuc hién bang
cach acyl héa 3 nhém hydroxy (Hinh 1).
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Hinh 1. Quy trinh tong hop dan xuét vic-diol tir eugenol:
(A) Quy trinh cua Da Silva va cong su: véi quy trinh nay s& thu duoc dan xuat acyl hoa tai 3 nhdm hydroxy;
(B) Quy trinh cua chung t6i: véi quy trinh nay c6 thé thu dugc dan xuat acyl hoa tai 1 nhém hydroxy nhan thom.
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Banh g4 hoat tinh chdng oxy hoa: phuong phap DPPH
Banh gia hoat tinh (rc ché a-glucosidase: phuong phap do quang sir dung -NPG

Bianh gla hoat tinh khang khudn: phuong phap khuéch t8n dia thach va vi pha loang

Hinh 2. Tém tt nghién cuu.
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Chding t6i nhan thay rang néu muén tong hop
dan xuat vic-diol cua eugenol va chi ester hoa
Mot nhom hydroxy nhéan thom thi khi ap dung
quy trinh cua Da Silva va cong su s& rat kho dé
thuc hién vi qua trinh gan nhém acyl tao ester
khong wu tién trén hydroxy nhan thom. Véi muc
tiéu tim hiéu tac dung sinh hoc cua da dang cac
dan xuat eugenol, gop phan cung cap dir liéu vé
cac dan chat eugenol va tac dung sinh hoc cua
chung, chung toi dé xuét quy trinh tong hop dan
xuat vic-diol cua eugenol voi chi mot nhom
hydroxy nhan thom dugc ester hda bang céach
dao nguoc lai quy trinh caa nhém Da Silva va
cong su. Theo do, dan XUAt ester s& dugc tao ra
trudc va ndi doi sau do s& duoc oxy hda bang tac
nhan oxy hda KMnOj ré tién va dé tim dé tao dan
xuét vic-diol (Hinh 1). Céc chét tong hop s& duoc
danh gia hoat tinh sinh hoc vé kha ning khang
oxy hoa, kha ning khang khuan va kha ning tc
ché enzym a-glucosidase (Hinh 2).

2. Nguyén liéu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén liéu, héa chdt, thiét bi

2.1.1. Nguyén li¢u, hoa chat

Héa chdt téng hop: Eugenol (Sigma
Aldrich), anhydrid acetic (Sigma Aldrich), ban
mong silicagel (Merck), KMnO4 (Xilong —
Trung Qudc) va cac dung moi, hoa chéit khac
(Xi-long-Trung Qudc va Chemsol-Viét Nam)

Héa chat thir hoat tinh: Enzym
a-glucosidase tir Saccharomyces cerevisiae
(12,74U/mg, s6 16:  118M4045V, Sigma
Aldrich), 2,2-diphenyl-1-picrylhydrazyl (DPPH,
Sigma Aldrich), acid ascorbic (Sigma Aldrich),
ching vi khuan MSSA (ATCC 25923), MRSA
(ATCC 33591), Streptococcus pyogenes (ATCC
19615), Escherichia coli (ATCC 25922) va
Pseudomonas aeruginosa (ATCC 27853), nudc
tham thdu nguoc (nudc RO, tir may tao nudc RO
Casada IIL.I, Pall-USA), resazurin (Sigma
Aldrich), amikacin (Sigma Aldrich), méi truong
Mueller — Hinton Broth (MHB), thach dich
truyén ndo tim (Brain heart infusion agar) va cac
dung moi hoa chit khac (Sigma Aldrich).

2.1.2. Trang thiét bi nghién ciru

Miy quang phd hong ngoai (IR) Shimadzu
IRAffinity-1S, mday Shimadzu LCMS, may
NMR Bruker Avance III, may do nhiét 46 néng
chay Stuart SMP30, may do quang phd UV-vis
Shimadzu Model 1800, may do UV Ao
Absorbance Microplate Reader - Azure
Biosystem.

2.2. Phuong phap nghién ciru

~2.2.1. Phuong phap téng hop va xdac dinh
cau tric

Tong hop eugenyl acetat: cho lan luot
2,00 g (0,0122 mol) eugenol, 4 ml (0,0424 mol)
anhydrid acetic, 2 ml pyridin vao erlen. Khuay
tir 10 phit & nhiét d6 phong rdi chuyén vao binh
lang gan. Cho 20 ml ethylacetat vao binh léng
gan, thém dung dich CuSO4 20% (3><30 ml) chlet
lay 16p hitu co. Rira lorp hiru co bang nudc mudi
(3x10 ml), 1am khan bang Na,SO4 va cd quay
loai bé dung moi. So sanh véi phuong phap dung
1 giot acid sulfuric ddc lam xtc tac, thyc hién &
nhiét d§ lanh trong thau nudc da, thay dung dich
CuSO, bang nudc cit.

Tong  hop  4-(2,3-dihydroxypropyl)-2-
methoxyphenyl acetat: hoa tan 0,79 g (0,005
mol) KMnO, trong 10 ml NaOH 0,1 M vao cbc
¢6 mo, 1am lanh. Cho 13 ml aceton vao erlen,
lam lanh dén 0 °C. Thém 0,5 g (0,0024 mol)
eugenyl acetat vao erlen chira aceton, khudy tir.
Cho dung dich KMnOg4 trén tur tir vao erlen. Theo
ddi phan tmg bang sic ky 16p mong dén khi hét
nguyén li¢u. Sau khi phan tmg ket thic, loc ap
sudt giam, thu dich chiét, rira cdn bang aceton.
Thém 15 ml dung dich NaCl bao hoa vao va chiét
bang n-hexan (5%20 ml). Lam khan bang Na;SO
va loai bo dung méi bang thiét bi co quay. Tinh
ché san pham bang sic ky cot véi hé dung moi
n-hexan: ethyl acetat (1:1). Cac diéu kién oxy
héa khac nhau dya trén cac tai li¢u tham khao
duge thyc hién trén cung lugng nguyén liéu
nham chon ra quy trinh téng hop tbi wu co thé,
bao gébm: i) KMnO, trong méi truong
aceton/nude (thay thé NaOH 0,1 M bang nuéc
cit) [5]; ii) KMnO, trong méi truong
aceton/NaOH 0,1 M [6]; iii) KMnO4 trong moi
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truong aceton/acid acetic 0,1 M (thay thé NaOH
0,1 M bang acid acetic 0,1 M); va iv) KMnO4va
H,0, ddng 1am chét oxy hoa trong médi trudng
aceton/nude (thay thé NaOH 0,1 M bang nudc
cat, sau khi cho dd KMnOj tir tir vao erlen thi thém
tr tr 3 ml H202 30% vao trong vong 1 gio) [7].

Do tinh khiét cac cht duoc danh gia qua sic
ky 16p mong vai 03 hé dung moi khac nhau cho
01 vét duy nhat. Cau triic ctia cac chat dugc xac
dinh bang phd IR, MS va NMR.

2.2.2. Phurong phdp thir hoat tinh chong oxy héa

Phuong phap DPPH dé danh gia kha ning
chbng oxy hoa clia mau thir dugc tham khao theo
quy trinh ciia Mahdi-Pour [8] va Hsu [9]. Dung
dich dugc do trong cuvet thach anh co bé day 1
cm. Str dung chéat dbi chiéu 1a acid ascorbic.
Dung dich DPPH 0,006% va cac mau thir duoc
pha trong methanol. Cac chat dugc cho vao cuvet
va U 30 phit trong t6i trude khi tién hanh do ¢
budc séng 517 nm. M&i thi nghiém duogc 1dp lai
3 lan.

Cong thure tinh:

Achimg— (Athﬂr_Atréng)

%RSA =

X 100%

A chirng

Trong do:

Achimg: d0 hép thu ctiia mau chtng, gdm 0,5
ml dd DPPH 0,006% va 1 ml methanol;

Amng: d0 hép thu ctia mau thur, gém 0,5ml dd
DPPH va 1 ml dung dich mau th;

Auing. d0 hép thu cia miu trang, gdm 0,5 ml
MeOH va 1 ml dung dich mau tht;

%RSA (Radical scavenging activity): hoat
tinh don dep gbc tur do.

Hoat tinh duoc do & cac ndng do khac nhau.
Lap phuong trinh héi quy ¥ = ax + b thé hién
mbi twong quan gitra %RSA (y) va log co sd 10
ctia ndng do chit (x) nho sy hd tro ciia phan mém
Microsoft Excel. Sau d6, xac dinh %RSAs dua
vao phuong trinh hdi quy tim dugc.

2.2.3. Phurong phdp thir hoat tinh khéng khudn

Phuong phap duoc thuc hién theo hudng dan
clia Vién tiéu chuan phong thi nghiém va lam
sang (Clinical and Laboratory Standards
Institute) c6 diéu chinh nho dé phi hop diéu kién
tai phong thi nghiém [10].

Phirong phdp khuéch tan thach khdo sat kha
néng khéng khudn: huyén dich vi khuan (c6 do
hép thu quang khoang 0,08-0,10 & budc song
625 nm twong duong véi néng do 1-5x108
CFU/mL do trong cuvet thach anh 1 cm) dugc
cdy lén dia thach chira mdi truong MHA 2,1%.
Cho 50 uL mau thir ndng d6 10 mg/ml trong
DMSO 10% vao 16 duong kinh 6 mm dugc duc
trén thach. U ¢ 37 °C trong ti 4m. Chtrng am sir
dung DMSO 10% thay cho mau thir. Panh gia
sau 24 gio.

Phuong phdp vi pha lodng ding thudc
nhudm resazurin dé xdc dinh MIC: cho cac chét
pha trong DMSO vao céc gleng clia dia 96 giéng
0 nong do xac dinh va noéng d6 DMSO <2%.
Dich chta vi khuan duoc cho vao gleng dé dat
nong do 2-8x10° CFU/mL. U ¢ 37 °C trong 24
gio. Ching am s€ su dung moéi truong khong
chtra vi khuan cho vao. Chimg dwong s& sir dung
dung dich amikacin thay cho mau thir.

2.2.4. Phirong phdp thir hoat tinh irc ché
enzym a-glucosidase

Hoat tinh trc ché enzym a-glucosidase dugc
danh gia bang phuwong phap do quang & budc
song 405 nm véi co chat 1a p-NPG, thuc hién
trén dia 96 giéng theo quy trinh ciia Granados-
Guzmanva cong su [11] va ctia Zhi-Wei Wang
va cong sy [12] va c6 diéu chinh nho dé phu hop
v6i diéu kién cua phong thi nghiém.

Cho 150 puL dém phosphat pH 6,8 vao giéng
do. Thém 10 uL mau thtr dugc hoa tan trong
DMSO & cac nong d6 khac nhau. Thém 10 pL
dung dich a-glucosidase 0,5 U/ml. Hon hop
dugc 1 30 phut ¢ 37 °C. Thém 30 pL dung dich
p-NPG 0,5 mM. Hdn hop duoc tiép tuc u 30 phut
& nhiét 46 37°C. Do do hip thu & budc song 405
nm. MAu ching st dung 10 uL. DMSO thay cho
10 uL mau thir. Mau tring s dung 10 pL dém
thay cho 10 pL dung dich «a-glucosidase.
Acarbose dugc st dung lam chat d6i chiéu. Mdi
thi nghiém duoc lip lai 3 lan.

Cong thuc tinh phan trim (%) e ché:

1% = (1 — M) x100
ce —Ac
Trong do:
Are: do hap thu ctia mau thir c6 enzym;
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Ar: d6 hap thu ciia mau thir khong enzym;

Ace: d0 hap thu ciia mau ching co enzym;

Ac: d6 hap thu cia mau ching khong enzym.

Hoat tinh duoc do & cac ndng d6 khac nhau.
Lép phuong trinh héi quy § = ax + b thé hién
moi twong quan gitra % rc ché a- glucosidase (y)
va nong do (x) nho sy hd trg cia phan mém
Microsoft Excel. Sau do6, xac dinh ICsp dua vao
phuong trinh héi quy tim duoc.

3. Két qua va ban luin
3.1. Tong hop

3.1.1. Tong hop eugenyl acetat (EA)
B 0

-‘

Sir dyng
pyridin

Sir dyng
acid sulfuric dac

A B

Hinh 3. San phdm thu dwoc cta phan Gmg acetyl hoa
eugenol: (A) Chét 16ng mau vang nhat thu duoc &
diéu kién xtc tac pyridin; (B) Chat 1ong mau do thu
duoc ¢ diéu kién xtc tic HoSO4 dic.

Khao sat 2 didu kién xic tac s dung la
pyridin va acid sulfuric dac (1 giot), str dung xuc
tac pyridin thu duoc san pham c6 hiéu suat cao
hon so véi didu kién xuc tac bqng H,S0, dac
(97% so v6i 89%). Ngoai ra, ¢ di€u kién xiic tac
bang pyridin, sdn pham thu dugc sau khi tinh ché

15

bang phuong phap lic phan bd 1a chat 1ong mau
vang, khac véi diéu kién xtc tac bang acid ddm
dic 1a chat long c6 mau hong dam. Didu nay
chung t6 la st dung xtc tac acid dam dac tao ra
nhing tap mau. Nguyén nhan c6 thé dén tir nhom
phenolic ctia eugenol dé bi oxy hoa.

Nghién ctru tiép tuc thuc hién téng hop
eugenyl acetat sir dung xtic tac pyridin véi luong
nguyén lidu 16n hon (tir 2,00 g dén 10,00 g). Két
qua van cho duoc hiéu suit cao > 95%.

Bang 1. Hiéu sudt phan tmg acetyl hoa eugenol
bang xic tac pyridin v6i luong nguyén liéu
tir 2,00 g dén 10,00 g

Phan | Khoi lugng | San pham thu | Hiéu suat
ung | eugenol (g) duoc (g) (%)

1 2,00 2,44 97,0

2 6,00 7,18 95,1

3 10,00 12,45 99,0

Eugenyl acetat: cht 1ong mau vang nhat.
Tan trong ethyl acetat, aceton, DMSO, ethanol,
methanol, kém tan trong nuéc. Sac ky 16p mong:

hé n-hexan: cloroform (7:3) cho Rt = 0,25, hé
n-hexan: cloroform (1:9) cho R¢ = 0,5, hé ethyl
acetat: cloroform (5:5) cho R = 0,95. 1H—NMR

(500 MHz, DMSO0-d6) ¢ 6,98 (d, J = 8,0 Hz, 1H,
H6’), 6,95 (d, J=2,0 Hz, 1H, H3), 6,76 (dd, J =
8,0; 1,9 Hz, 1H, H5’), 5,98 (ddt, J = 17,0; 10,0;
6,9 Hz, 1H, H2”’), 5,12 (ddt, J = 17,0; 2,3; 1,5
Hz, 1H, H3a’’*), 5,07 (ddt, J = 10,0; 2,3; 1,5 Hz,
1H, H3b"*), 3,76 (s, 3H, -OCHa), 3,37 (ddd, J =
6,9; 15 1,5 Hz, 2H, HI”), 2,24 (s, 3H,
-COCHs3). Két quéa phd proton phu hop véi ciu
tric eugenyl acetat va twong dong véi két qua
phd ctia nhém Da Silva va cong su [3].

Bang 2. Két qua phan tmg oxy héa ndi doi ctia eugenyl acetat bang KMnO,4

, Khéi luong Thoi gian | San phim Hi¢u | San phim Hicu
Phuong phap eugenol. () phantng | phu ALD suat chinh DIO sudt '(% )
® (& (%) (2)

KMnOg4/nude 0,50 2 gio 0,05 9,58 0,11 19,3
KMnO4/NaOH loang 0,50 2 gio 0,04 7,63 0,25 43,3
KMnOy/acid acetic loang 0,50 2 gio 0,06 11,86 0,15 25,1
KMnO4 + H2O2/nuée 0,50 1 gio 0,04 9,29 0,19 31,8
(*) Panh gia dua trén két qua sic ky 16p mong khi hét nguyén lidu.
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3.1.2. Tong hop 4-(2,3-dihydroxypropyl)-2-
methoxyphenyl acetat (DIO)

Khao sat cac diéu kién thyc hién phan tng
oxy hoa ndi d6i ctia eugenyl acetat bing KMnO,
cho thdy phuong phap oxy hoa trong NaOH
lodng lanh thu dugc dan xuat diol ciia eugenyl
acetat (ki hiéu DIO) v6i hiéu sudt cao nhat
(43,3%) va thoi gian phan trng trong vong 2 gio.
Diéu nay c6 thé dugc giai thich bang kha ning
oxy hoa cia KMnOs & cac mdi truong pH khac
nhau anh huong dén hiéu suat tong hop, moi
truong trung tinh hodc moéi truong acid uvu ti€n
tao ra san phidm khac DIO. Khi c6 thém chat
ddng oxy hoa H,0;, phan tng dién ra nhanh hon
va chi trong vong 1 gid. Tuy nhién, hiéu suét dat
dugc 31,8% thap hon phuong phap oxy hoa
trong NaOH loang lanh (Béang 2).

4-(2,3-Dihydroxypropyl)-2-methoxyphenyl
acetate: chat 1ong, mau vang nhat. Tan trong
ethyl acetat, DMSO, aceton, methanol, tan it
trong nudc. Sic ky 16p mong: hé n-hexan:
ethylacetat (1:1) cho R = 0,15, hé ethylacetat:
methanol (5:1) cho Rf = 0,6, hé ethyl acetat:
cloroform (5:5) cho R¢ = 0,35. Khéi phd ESI-
MS: [M-H]* du doan 241,10, két qua thuc
nghiém 241,10. *H-NMR (500 MHz, DMSO-
de6) ¢ 6,98 (d, J =1,9 Hz, 1H, H3"), 6,94 (d, J =
8,0 Hz, 1H, H6), 6,79 (dd, J = 8,0; 1,9 Hz, 1H,
H5%), 4,57 (s, 2H, 2 -OH), 3,75 (s, 3H, -OCHs),
3,66 (m, 1H, H2""), 3,30 (m, 2H, H3""), 2,78 (dd,
J =13,6; 4,6 Hz, 1H, H1"), 2,58 (dd, J = 13,6;
8,0 Hz, 1H, H1*"), 2,24 (s, 3H, -COCHs). *C-
NMR (126 MHz, DMSO-d6) ¢ 169,12 (C=0);
150,73 (C2’); 139,15 (CI’); 137,85 (C4’);
122,55 (C6’); 121,74 (C5’); 114,27 (C3%); 72,82
(-CHOH-); 65,85 (-CH20H); 56,07 (-OCHz);
40,05 (C1°%); 20,87 (C2).

3.1.3. Sdin phim phu
methoxybenzaldehyd (ALD)

Ngoai dan xuat vic-diol, trong phan (g oxy
hoa dung KMnOs ching t6i con tach dugce san
pham phu la dan xuat aldehyd (ki hiéu ALD) véi
hiéu suat khoang 10% (Béng 2). Dan xuat duoc
xac  dinh la  aldehyd  4-acetoxy-3-
methoxybenzaldehyd dua vao cac dir kién (Hinh
5): 1) Phan ung trang guong; ii) Thiy phan nhém

4-acetoxy-3-

ester cho Rf tuong ung vdi vanillin trén bang
mong sic ky; iii) Pho IR cho thay dinh 1747
cm dic trung cho nhom C=0, két qua IR phu
hop v6i két qua IR ctia phd vanillin acetat trén
thu vién NIST; va iv) Pho H-NMR phu hop véi
cAu tric vanillin acetat hay 4-acetoxy-3-
methoxybenzaldehyd. Két qua cho thiy phan
mg oxy hoa eugenyl acetat voi KMnOs thu duoc
nhiéu san pham khac nhau, san pham chinh thu
duoc 1a dan xuét vic-diol. Ngoai ra chung tbi con
chtimg minh qua trinh oxy hoa con co thé cat
2 carbon cua day nhanh va hinh thanh nhom
chuc aldehyd.

0~ CHO /OD/CHO
:© HsCOCO

HO

Vanillin 4-Acetoxy-3-methoxybenzaldehyd

Hinh 4. Cau trac vanillin va san phdm phu
4-acetoxy-3-methoxybenzaldehyd trong phan tmg
oxy hoéa ndi doi cia eugenyl acetat bang KMnOg.

4-Acetoxy-3-methoxybenzaldehyd: tinh thé
khdng mau. Nhiét d6 nong chay: 59,5 — 61,5 °C.
Tan trong n-hexan, ethyl acetat, DMSO, aceton,
kém tan trong nudc. Sic ky 16p mong: hé n-
hexan: ethylacetat (8:2) cho R:= 0,5, hé n-hexan:
cloroform (7:3) cho Rs = 0,15, hé ethyl acetat:
cloroform (5:5) cho Rf = 0,95. *H-NMR (500
MHz, DMSO-d6) ¢ 9,98 (s, 1H, -CHO), 7,61 (d,
J =18 Hz, 1H, H2), 7,58 (dd, J = 8,0, 1,8 Hz,
1H, H6), 7,36 (d, J = 8,0 Hz, 1H, H5), 3,88 (s,
3H, -OCHs), 2,30 (s, 3H, -COCH3).

3.2. Két qua thir hoat tinh chong oxy héa

Két qua thir nghiém hoat tinh chéng oxy hoa
bang phuong phap DPPH cho thdy 3 miu EA,
ALD va DIO ¢6 kha ning chong oxy hoa thap
hon acid ascorbic (%RSAsc= 1,66 pg/ml). Trong
3 chit tdng hop, chit DIO cho hoat tinh chéng
oxy hoa tot nhat (%RSAse= 59,47 pg/ml), tiép
theo d6 1a mau EA (%RSAss= 1174,53 pg/ml),
va mau ALD (%RSAs, > trén 6666,67 pg/ml).
Két qua nay twong dong véi két qua ctia nhom
Da Silva va cong su [3] ddi vai hoat tinh chdng
oxy hoa cua eugenyl acetat (>100 ug/ml). Kha
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nang chdng oxy hoa cua cac dan chit téng hop sung thém cho dit liéu nghién ctru vé kha ning
yéu dugce cho 1a do nhom hydroxy nhan thom chong oxy hoda cua cac dan chat eugenol.
khong con ty do nhu cua eugenol. K&t qua bo

(B)

Hinh 5. Két qua xac dinh aldehyd 4-acetoxy-3-methoxybenzaldehyd: (A) Phan (g trang guong: chit ALD cho
phan Gng v6i dung dich AgNOs trong mdi truong NHs thdy xuat hién mot 16p bac bam trén thanh éng nghiém;
(B) Séc ky 16p mong: chat ALD phan (g v6i dung dich KOH 10%, thém du dung dich HCI 10%. San phdm
duogc chiét bang etyl acetat va sic ky 16p mong v6i hé n-hexan: cloroform (5:5) cho vét c6 Ry trong tu vanilin.
Trén hinh, V2 1a san pham sau phan (mg va Va la vanilin;
(C) Phé IR cho thiy dinh 1747 cm dic trung cho nhém C=0. Phé IR phu hogp véi phd IR ciia 4-acetoxy-3-
methoxybenzaldehyd trén thu vién NIST.

- L] ¢ ¢
ol
g 3
e
£ 40 .
20 y=T2947x + 34018
; R?= 0,249
0 05
log C [ugimi]
Acid ascorbic
%RSA,= 1,66 pgiml
100 o 100
# . ¢ 0 &0
g e N < 8 R . 5 60
~
% 4 5 % 40 R < a0 R
20 § y = 44 615x - 85,952 o * y = 28 18 - 17,807 20 . s 30
R? = [,904 ’
0 0 R¥= 04953 g . ®
25 3 35 4 25 3 25 3 4
iog C [pgimL) log C [poiml) og C [py'mL)
EA Dio ALD
%RSA, = 174,53 pg/ml %RSA, = 5947 ug/ml. %RSA:, > 666667 pgim

Hinh 6. Kha ning chong oxy héa ciia cac dan xuat eugenol tong hop so véi chit ching acid ascorbic.
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3.3. Két qua thir hoat tinh khdng khudn

Két qua thir hoat tinh khang khuan cia cac
miu & Bang 3 cho thiy miu EA c6 kha ning
khang khuan trén MSSA va khong c6 kha ning
khang khuan trén bon chung vi khuan thir

nghiém con lai; mau DIO c6 kha ning khang
khuén trén ching vi khuan S. pyogenes va khong
c6 kha nang khang khuén trén bon chiing con lai;
méiu ALD khéng c6 kha ning khang khuan trén
ca 5 ching vi khuén.

Bang 3. Két qua thir hoat tinh khang khuan ctia cac chat tong hop

Mau thir E.coli MSSA S.pyogenes MRSA Paeruginosa
EA _ D=12mm _ _ _
MIC =256 pg/ml
Alde — — — — —
DIO _ _ D=15mm _ _
MIC =1024 ng/ml
Eugenol D=7 mm
D=9 mm D=7 mm
MIC >1024 ~ —_ ND
wg/ml MIC =1024 ng/ml MIC >1024 pg/ml
Amikacin MIC = 1,56 MIC = 3,125 MIC = 1,56 MIC = 1,56 MIC = 0,195
pg/ml pug/ml pg/ml pg/ml pg/ml

(D: duong kinh vong khang khuan theo phwong phép khuéch tan dia thach, ndng d6 mau 10 mg/mL; MIC theo
phuong phéap vi pha lodng; (—): mau khéng tc ché sy ting trudng cua vi khuin; ND: khong c6 dit lidu).

MIC ciia miu EA d6i véi chung vi khuan
MSSA (256 pg/ml) yéu hon so voi amikacin
(12,5 ug/ml) va MIC ciia mau DIO dbi v6i ching
vi khuan Streptococcus pyogenes (1024 Hg/ml)
yéu hon so voi amikacin (1,56 pg/ml). Theo két
qua Da Silva va cong su [3], EA khong c6 kha

nang khang: Pseudomonas  aeruginosa,
Escherichia coli, Staphylococcus aureus,
Streptococcus, Klebsiella pneumoniae va

Bacillus cereus. Két qua nghién ciru ciia chung
t6i ciing cho thay EA khong ¢ kha ning khang
Pseudomonas aeruginosa va Escherichia coli.
Khi so sanh v&i eugenol, két qua cta ching
t6i cho thay EA c6 thé khang MSSA véi MIC 1a

256 pg/ml manh hon eugenol 4 1an (1200 pg/ml
trong nghién ctru cia Da Silva va cong su, 1024
pg/ml trong nghién ctru cua chung t6i). Ngoai ra,
dan xuét ctia eugenol 1a DIO c6 kha ning khang
Streptococcus pyogenes trong khi eugenol khéng
c6 kha ning. Tir d6 cho thiy dan xuit cua
eugenol c6 tiém ning khang khuan tét hon
eugenol & mot sb chung vi khuan va c6 kha ning
khang duoc cac vi khuin ma eugenol khong thuc
hién duoc.

3.4. Két qud thir hoat tinh irc ché enzym
a-glucosidase

Béng 4. Hoat tinh tic ché a-glucosidase & ndng d¢ 0,5 mg/ml clia cac chat tong hop

% Uc ché Nhan xét
EA 12,19+6,83% Hoat tinh chura manh
ALD 72,98+3.31% C6 tiém ning
DIO 43,98+2,34% Hoat tinh chura manh
Eugenol 17,60+5,73% Hoat tinh chura manh
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60 o
2 é ® $
~ 40 $
20 y = 135,85x + 27,089
R? = 0,9727
0
v 0.1 0,2 0.3 04
C (mg/mL)
Acarbose

ICso = 0,17 mg/ml.

100

80 @
60 Y
= 40 0.¢
20 y= 183 3, Q4x - TU_K'_:»f'{j)
@ R?=0,9577
0 >
0 0,2 0,4 0.6
C (mg/mL)
ALD

ICs = 0,27 mag/ml

Hinh 7. Két qua xac dinh ICsp enzym a-glucosidase ciia acarbose va chat ALD.

Theo két qua sang loc hoat tinh trc ché a-
glucosidase & ndng d6 0,5 mg/ml, mau ALD thé
hién tiém ning trc ché enzym a-glucosidase, mau
eugenol, DIO va EA c6 hoat tinh @c ché nhung
chua manh. Tir d6, chung toi tiép tuc thyuc hién
khao sat mau ALD véi cac ndng d6 khac nhau dé
Xac dll’lh ICso.

Két qua cho thiy ICso ctia mau ALD 1a 0,27
mg/ml, twong ng v&i nong d6 1401 pM. Két
qué ICso ciia chat acarbose 1a 0,17 mg/ml tuong
mg véi ndng d6 263,28 uM. So sanh ciu trac
ctia 3 chat tong hop cho thiy nhom aldehyd giup
gia tang hoat tinh trc ché a-glucosidase. Mic du
khong thé hién hoat tinh 1c ché enzym
a-glucosidase manh nhu acarbose, két qua thir
hoat tinh van cho thay tiém ning wrc ché enzym
a-glucosidase ctia nhom dén chét dugc tong hop
tur eugenol.

4. Két luan

Chung t6i da xay dung duoc quy trinh tong
hop din chét vic-diol ciia eugenol c6 nhém
hydroxy nhan thom dugc acyl hoa. Dan xuat vic-
diol DIO duoc tong hop trong nghién ciru nay 1a
chit moi (tra ctu trén SCI-FINDER théng
04/2024). Quy trinh nay c6 thé ap dung dé tong
hop hang loat dan chét eugenol twong ty khac va
1a nhitng chat méi trén thé gidi. Bén canh do co
thé mo rong quy trinh nhu tong hop cac dan chat
vic-diol c6 nhém hydroxy nhan thom duogc ether
hoa. Ngoai ra, hoat tinh trc ché a-glucosidase 1an

dau tién dugc nghién ciru trén nhom dan chat cua
eugenol ciing cho thay kha ning phat trién nhom
dan chét theo huéng hoat tinh sinh hoc nay. Tir
tiém nang sinh hoc nhu khang khuan va wc ché
a-glucosidase, chung t6i dinh huéng daé nghién
chu tiép cac hoat tinh trén nhém din chat
cua eugenol.
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