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CACHOP CHAT PHENOLIC TU CAN CHIET DICHLOROMETHANE
CUA CHUNG VI NAM BIEN ASPERGILLUS SP. M589

PHAN LAP TU' MAU HAI MIEN VANG BIEMNA SP. (CB-5-3-7)
G VUNG BIEN QUAN DAO CAT BA (HAI PHONG)

PHENOLIC COMPOUNDS FROM EXTRACT RESIDUE DICHLOROMETHANE
OF THE MARINE FUNGAL STRAIN ASPERGILLUS SP. M589 ISOLATED
FROM YELLOW SPONGE BIEMNA SP. (CB-5-3-7) IN CAT BA ISLAND (HAI PHONG)

Nguyén Thi Thuy Khué', Nguyén Thi Héng Hué?, Bui Hai Ninh’,

DOI: http://doi.org/10.57001/huih5804.2024.387

TOM TAT

Trong nghién ctu nay, tlf cdn chiét dichloromethane clia chling vi nam
bi€n Aspergillus sp. M589 da phan lap dugc bén hop chat phenolic bao gom
scopoletin (1), questin (2), stoloniferol B (3), acid 1-hydroxy-4-methoxy-2-
naphthoic (4). Cu tric héa hoc clia chiing dugc xéc dinh bang phuong phap
pho cong hudng tit hat nhan NMR, va két hap so sanh véi cac dit liéu phd da
dugc cong bo.

Tir khéa: Vi ndm bién, Aspergillus sp., scopoletin, questin, stoloniferol B,
acid 1-hydroxy-4-methoxy-2-naphthoic.

ABSTRACT

In this study, from the dichloromethane extract residue of the marine
fungal strain Aspergillus sp. M589 isolated four phenolic compounds including
scopoletin (1), questin (2), stoloniferol B (3), 1-hydroxy-4-methoxy-2-
naphthoic acid (4). Their chemical structures were determined by NMR
spectroscopy, and compared with reported spectral data.

Keywords: Marine fungal, Aspergillus sp., scopoletin, questin, stoloniferol
B, acid 1-hydroxy-4-methoxy-2-naphthoic.
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1. DAT VAN DE

Vi ndm bién dugc xem nhu nguén nguyén liéu cé tiém
nang lén trong san xuat cac chat chuyén hoa tha cap c6
hoat tinh sinh hoc thudéc nhiéu nhém khac nhau nhu:
phenolics, terpenoids, diketopiperazines, polyketides,
benzophenones, peptides, butyrolactones,... [1-3]. Cac
chat chuyén héa thi cap dugc phan 1ap tir mét sé loai
thudc chi Penicillium, Streptomyces va Aspergillus thé hién
mot s6 dac tinh nhu: gay doc té bao, khang nam, khang
khuan, chéng ung thu, chéng oxy héa [4, 5. Aspergillus |a
giong vi nam cé pham vi phan bé rong réi va su da dang
I6n vé thanh phan loai (hon 330 loai) [5]. Mét s6 nghién
ctu héa hoc lién quan dén chuing vi ndm bién Aspergillus
sp. da cho cac két qua tha vi vé hoat tinh sinh hoc ctia cac
chat chuyén héa thi cdp phan lap dugc ti can chiét
EtOAc nhu: hoat tinh khang viém tu Aspergillus sp.
IMBC-FP2.05 [3], hoat tinh khang khuan tur Aspergillus sp.
M512 [7]1, khang viém than kinh ti Aspergillus sp. SF-5974
va SF-5976 [8], gay doc té bao [2],...

Tiép tuc qua trinh nghién ctu tim kiém cac chat
chuyén héa thir cap mdi c6 nguén géc tir vung bién Viét
Nam, bén hgp chat phenolic bao gom: scopoletin (1),
questin (2), stoloniferol B (3), acid 1-hydroxy-4-methoxy-
2-naphthoic (4) da dugc phan lap tUu can chiét
dichloromethane ctia chiing vi ndm bién Aspergillus sp.
M589 phan lap tir mau hai mién vang Biemna sp. (CB-5-3-
7) & vung bién quan dao Cat Ba (Hai Phong).
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2.D0I TUGNG VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng nghién ciu

Can chiét dichloromethane cta ching vi ndm bién
Aspergillus sp. M589 phan lap t& mau hai mién vang
Biemna sp. (CB-5-3-7) & vung bién quan dao Cat Ba
(Hai Phong).

Mau hai mién vang Biemna sp. (CB-5-3-7) dugc thu
nhan va dinh danh bai TS. D& Anh Duy, Vién Nghién ctu
Hai san, B6 Nong nghiép va Phat trién Néng thon. Tiéu
ban dugc luu gil tai Trudng Pai hoc Y Dugc Hai Phong va
Vién Hoa sinh bién, Vién Han lam Khoa hoc va Céng nghé
Viét Nam véi ma s6 tuong Ung la CB-5-3-7 va 168Q.

Chang vi ndm bién Aspergillus sp. M589 phan lap tu
mau hai mién vang Biemna sp. dugc dinh danh bai TS. Lé
Thi H6ng Minh, Vién Héa sinh bién, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam. Chang giéng M589 dugc luu
gil tai truong Pai hoc Y Dugc Hai Phong.

2.2. Thiét bi va héa chat

Phé NMR dugc ghi trén may Bruker Avance 500MHz
vGi TMS lam chat néi chuan tai Vién héa hoc, VAST. Sac ky
cOt dugc tién hanh vai sillica gel pha thuan (Merck,
40 - 63um) va silica gel pha dado RP 18 (Merck) va
sephadex LH - 20. Sac ky I6p méng (TLC) dugc thuc hién
trén ban mong silica gel Merck 60 Fass. Cac vét chat dugc
phat hién vai tia UV (A = 254nm) bang thudc th dung
dich vanilin - acid sulfuric két hop véi gia nhiét. Dung méi,
hda chat dung trong nghién ctu dugc mua ctia hang
Merck va Sigma - Aldrich.

2.3. Phuong phap phan lap chat

Can chiét CH,Cl, (18,0 g) dugc phan tach trén cot sac
ky silica gel pha dao véi pha tinh la RP-18, hé dung méi
rira gidi la MeOH/H,0 gradient, thu dugc 6 phan doan ky
hiéu tu F1-F6.

Phan doan F5 (3,2g) dugc phan tach trén cot sac ky
silica gel pha ddo RP 18 vé&i hé dung méi rda giai la H,O/
MeOH gradient, thu dugc 7 phan doan ki hiéu tir F5.1 dén
F5.7.Phan doan F5.1 (0,9g) dugc phan tach trén cot sac ky
silica gel vé&i gradient dung méi CH,Cl,/ MeOH thu dugc 5
phan doan ki hiéu ti F5.1.1 dén F5.1.5. Phan doan F5.1.2
(185mg) dugc phan tach trén cot sephadex véi dung moi
rtra giai la MeOH thu dugc 3 phan doan, ki hiéu tu F5.1.2.1
dén F5.1.2.3. Phan doan F5.1.2.1 (20mg) dugc phan tach
trén cét sephadex véi dung méi rira giai la MeOH, thu
dugc hop chat sach ki hiéu la 1 (6,3mg).

Phan doan F6 (1,3g) dugc tién hanh chay cot sephadex
hé dung méi rtra gidi la MeOH/H,0 gradient, sau d6 dugc
phan 1ap tiép trén cot sac ky silica gel véi hé dung méi rira
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gidi la CH,Cly/ MeOH thu dugc 2 phan doan ki hiéu F6.1
va F6.2. Phan doan F6.1 (0,55g) dugc phan tach trén cot
sac ky silica gel véi gradient dung moi CH.Cl,/ MeOH thu
dugc 4 phan doan ki hiéu ti F6.1.1 dén F6.1.4. Phan doan
F6.1.2 (24mg) dugc tinh ché véi cot sephadex, dung moi
ra gidi la MeOH thu dugc hgp chat sach ki hiéu la 2
(5,1mg). Phan doan F6.1.4 (50mg) dugdc phan tach trén
cot sac ky silica gel vai gradient dung méi CH,Cl,/acetone
thu dugc 5 phan doan ki hiéu tur F6.1.4.1 dén F6.1.4.5.
Phan doan F6.1.4.4 (11mg) dugc tinh ché bdng cot
sephadex véi hé dung méi rira gidi la 10% CH.Cl,/MeOH
thu dugc hgp chat sach ki hiéu la 3 (7,1mg). Phan doan
F6.1.3 (0,1g) dugc phan tach trén cot sac ky silica gel véi
gradient dung méi rdra giai la CH,Cl./MeOH thu dugc 3
phan doan duoc ki hiéu tur F6.1.3.1 dén F6.1.3.3. Phan
doan F6.1.3.3 (15mg) dugc tinh ché bang cét sephadex
vGi dung méi rlra giai Ia MeOH thu dugc hgp chat sach ki
hiéu la 4 (6,0mg).

Hop chat scopoletin (1): Chat rdn mau vang nhat,
CTPT CioHgO4, 'H- NMR (500MHz, CDCls): &1 (ppm) 3,96
(3H, s, 0-CHs); 6,27 (1H, d, J=9,5Hz, H-3), 6,85 (1H, s, H-5),
6,92 (1H, s, H-8), 7,60 (1H, d, J = 9,5Hz, H-4), 3C- NMR
(125MHz, CDCl3): 8¢ (ppm) 56,4 (OCHs), 103,2 (C-8), 107,5
(C-5), 111,5 (C-4a), 113,5 (C-3), 143,2 (C-4), 144,0 (C-6),
149,7 (C-7), 150,3 (C-8a), 161,4 (C-2).

Hop chéat questin (2): Chat ran mau vang, CTPT
C16H1205, 'H NMR (500 MHZ, DMSO'dé) 6H (ppm) 13,28
(1H,s,0OH), 7,43 (1H,t,J=1,0Hz,H-4),7,19(1H,d, J=2,0Hz,
H-5),7,12 (1H, t,J=1,0Hz, H-2), 6,82 (1H, d, J= 2,0Hz, H-7),
3,90 (1H, s, OMe-8), 2,39 (1H, s, CH3-3). *C NMR (125 MHz,
DMSO-de): &c (ppm) 186,17 (C-9), 182,37 (C-10), 164,90
(C-6), 163,47 (C-8), 161,67 (C-1), 146,51 (C-3), 136,77
(C-10a), 132,03 (C-4a), 124,11 (C-2), 119,03 (C-4), 114,40
(C-9a), 112,37 (C-8a), 107,20 (C-5), 105,01 (C-7), 56,26
(OMe-8), 21,32 (CHs-3).

Hop chat stoloniferol B (3): Chat rdn mau trang; CTPT
C12H1404, "H-NMR (CDC|3, 600MHZ) oH (ppm) 1,31 (3H, d,
J=6,6Hz, CHs-13); 1,33 (3H, d, J=6,6Hz, CH3-12); 2,10 (1H,
s, H-11); 2,97 (1H, q, J=7,2Hz, H-4); 4,68 (1H, q, J = 6,6Hz,
H-3); 6,30 (1H, s, H-7); 11,35 (1H, s, OH-8); *C-NMR (CDCl5,
150 MHz): 6C (ppm) 9,85 (C-11); 19,70 (C-12); 20,01 (C-13);
34,84 (C-4); 80,00 (C-3); 100,44 (C-9); 101,43 (C-7); 113,33
(C-5); 143,10 (C-10); 160,98 (C-6); 162,41 (C-8); 168,57 (C-1).

Hop chat acid 1-hydroxy-4-methoxy-2-naphthoic
(4): Chat ran mau be, CTPT Ci;H1004, 'TH-NMR (500MHz,
CD;0D): 6H (ppm) 3,98 (3H, s, CH;0-8); 7,29 (1H, s, H-7);
7,51 (1H, dt, J=1,5; 8,0Hz, H-3); 7,56 (1H, dt, J=1,5; 8,0Hz,
H-2); 8,15 (1H, brd, J=8,0Hz H-1); 8,29 (1H, br d, /= 8,0Hz,
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H-4). 3C-NMR (125MHz, CD;OD): 8C (ppm) 56,1 (8-OCHs);
104,5 (C-7); 110,2 (C-6); 122,6 (C-1); 1242 (C-4); 126,4
(C-3); 127,0 (C-4a); 128,3 (C-2); 130,1 (C-8a); 148,1 (C-8);
155,0 (C-5); 176,3 (C=0).

3. KET QUA VA THAO LUAN

Hop chat 1 dugc phan lap dudi dang chat ran mau
vang nhat. Vung trudng cao phé 'H-NMR ctia hgp chat 1
xuat hién 2 tin hiéu proton 8H 6,85 (s, H-5), 8H 6,92
(s, H-8) & dang singlet cho thay hai proton nay & vi tri
tuong tac para trén vong benzen, tir d6 cling cho biét
vong benzen bi thé & 4 vi tri. Ngoai ra, trén phd proton
con xuat hién 2 proton ¢ 6H 6,27 (d, J = 9,5Hz), 5H 7,60 (d,
J = 9,5Hz), hang s6 tuong tac J = 9,5Hz ching to hai
proton nay & vi tri ortho, tin hiéu singlet & 6H 3,96 (3H, s)
cho thdy c6 mét nhom methoxy trong phan tir ctia hgp
chat nay. Trén phé *C-NMR va phé HSQC ctia hgp chat 1
xudt hién tin hiéu cong hudng clia 10 nguyén ti carbon
gém cé mét nhom methoxy (OCH;) dac trung bang tin
hiéu &¢ 56,4; 4 nhom methin sp? & &¢ 103,2 (C-8); 107,5
(C-5); 113,5 (C-3); 143,2 (C-4); va 5 carbon & 6c 1115
(C-4a); 144,0 (C-6); 149,7 (C-7); 150,3 (C-8a); 161,4 (C-2)
trong d6 c6 mot nhém carbonyl [8¢ 161,4 (C-2)]. Trén phé
HMBC, hai proton thudc lién két doi & 6y 6,27; 7,60 cung
c6 tuong tac vGi nhém carbonyl (8¢ 161,4), tiép theo la
proton H-4 (64 7,60) cling c6 tuong tac véi C-5 (6¢ 107,5),
C-8a (8¢ 150,3), dd chuyén dich héa hoc 8¢ 150,3 chiing td
C-8a cd lién két vai oxi, d6 chuyén dich hoa hoc cta C-7
(8¢ 150,3) cling chiing té C-7 c6 lién két vai oxy. Su gan
két ciia nhdm methoxy tai C-6 clia vong benzen dugc chi
ra nh& su xuat hién tuong tac ctia C-6 (8¢ 144,0) véi nhom
methoxy (8x 3,96) trén phd HMBC. TU nhiing phan tich
trén phé 1D va 2D-NMR ching té hgp chat 1 thudc khung
coumarin va c6 nhém methoxy lién két vsi C-6, nhom
hydroxy lién két vGi C-7 clia vong benzen thudc khung
coumarin. So sanh vdi tai liéu tham khao [9] c6 thé két
luan dugc hgp chat 1 la scopoletin theo IUPAC dugc goi
la 7-hydroxy-6-methoxycoumarin.

Hop chat 2 dugc phan lap dudi dang chat ran mau
vang. Trén phd "H-NMR clia hgp chat 2 xuat hién tin hiéu
clia 2 cap proton vong thom & vi tri meta véi nhau &
6n7,43 (1H, t, J = 1,0Hz, H-4), 7,19 (1H, d, J = 2,0Hz, H-5),
7,12 (1H,t,J=1,0Hz H-2), 6,82 (1H, d, J= 2,0Hz, H-7); mOt
nhém methoxy & &4 3,90 (1H, s, OMe-8), mét nhom
methyl & 61 2,39 (1H, s, CH5-3). Tin hiéu cla 16 nguyén ti
carbon xuéat hién trén phd *C NMR bao gém 2 tin hiéu
carbonyl &¢ 186,1 (C-9); 182,3 (C-10); 12 tin hiéu carbon
thom 6¢ 164,9 (C-6), 163,4 (C-8), 161,6 (C-1), 146,5 (C-3),
136,7 (C-10a), 132,0 (C-4a), 124,6 (C-2), 119,6 (C-4), 1149
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(C-8a), 112,5 (C-9a), 107,5 (C-5), 105,5 (C-7); 1 tin hiéu
carbon methoxyl 6¢ 56,2 (C-8-OMe) va 1 tin hiéu carbon
methyl 21,3 (C-3-Me). Tin hiéu xudt hién trén phé '"H NMR
cho biét phan t& c6 4 nhom methin lai hda sp?, mét nhém
methoxy, mot nhém methyl, 2 nhém carbonyl, 4 nhém
carbon khéng lién két véi nguyén ti hydro. Tin hiéu cta
proton 13,28 (1H, s, OH) dugc gan cho nhém hydroxy tai
C-1 tao cau véi nhém carbonyl C=0 (C-9). Dya vao do
chuyén dich héa hoc cho biét cac carbon C-1, C-6, C-8 sé
lién két truc ti€p vdi nguyén ti oxy. Phan tich phd HMBC
thiét 1ap dugc phan tir c6 2 vong thom benzen bi thé bai
4 vi tri. Vong thom benzen thi nhat dugc xac dinh thong
qua cac tuong tac clia H-2 véi C-1, C-4, C-9a; tuong tac cla
H-4 vé6i C-9a, C-2; tuong tac proton clia CHs3-3 véi C-2, C-4,
C-3 cho biét nhéom methyl nay lién két véi vong thom
benzen thi nhat tai C-3. Tuong ty, vong thom benzen tha
2 dugc thiét lap théng qua tuong tac trén phé HMBC cda
H-5 va&i C-7, C-8a; H-7 véi C-5, C-8a. Va vi tri cla nhém
methoxy tai C-8 cia vong benzen thi 2 dugc khang dinh
thong qua tuong tac cdia proton nhém methoxy nay véi
C-8.Ngoai ra trén phé HMBC, con xuat hién tuong tac cla
H-4, H-5 v&i nhém carbonyl C-10, cung cac phan tich di
lieu phé & trén thi hai vong benzen thi 1, 2 lién két véi
nhau théng qua 2 cau nhom carbonyl: C-4a/C-10/C-10a
va C-9a/C-9/C-8a. Tu cac dt liéu & trén va so sanh tai liéu
tham khao [10], hgp chat 2 dugc xac dinh la questin con
dugc biét dén la emodin 8-O-methylether.

Hgp chat 3 phan lap dugc dudi dang chat ran mau
trdng. Phan tich d liéu phé 'H NMR cho tin hiéu singlet
clia mét proton nhém methin lai héa sp?& &4 6,30 (1H, s,
H-7); tin hiéu hai proton methin lai héa sp* & 6:4,68 (1H,
d, J = 6,6Hz, H-3), con lai tin hiéu ctia ba nhém methyl &
ou 1,31 (3H,d, J= 6,6Hz, CHs-13); 1,33 (3H, d, J= 6,6Hz,
CHs-12), 2,10 (1H, s, H-11); tin hiéu singlet cia nhém OH &
11,35 (1H, s, OH-8). Trén phé *C NMR cho tin hiéu cta 12
nguyén ti carbon gom 1 tin hiéu carbon carbonyl &
168,2 (C-1); 6 tin hiéu carbon tham oc 162,3 (C-8), 161,1
(C-6), 143,0 (C-10), 113,4 (C-5), 101,4 (C-7), 100,3 (C-9); va
5 tin hiéu carbon bao hoa 80,0 (C-3), 34,8 (C-4), 199
(C-13), 19,6 (C-12) va 9,8 (C-11). Vong tham benzen thé
nam vi tri (vong A) dugc thiét 1ap nh& cac tuong tac xa
trén phé HMBC cua proton H-7 véi C-6, C-8, C-5, C-8, C-9
va cadc nhom OH s3p xép sao cho phu hgp vai d6 chuyén
dich céc nguyén ti carbon vong thom. Bong thai tuong
tdc nhém methyl CHs-11 véi C-6, C-5, C-10. Quan sat trén
phé HMBC, cac tuong tac cia nhdm methyl CHs-13 vdi
C-10, C-4, C-3; tuong tac xa cta CHs3-12 véi C-4, C-3, C-1
hinh thanh nhém ester carbonyl (khung cau trdc B) nhu
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hinh 1. Trén phé HMBC cho tuong tac ctia methyl CHs-13
vGi C-10, cho thdy phan cau trdc B lién két phan cau tric
A tai carbon C-10, lién két con lai sé la lién két nhom
carbonyl clia B v&i vong thom A tai carbon C-9. TU co s&
phan tich trén va déi chiéu vai tai liéu tham khao [11] cho
phép xac dinh cdu truc hgp chat 3 |a stoloniferol B.

Hop chat 4 dugc phan lap dudi dang chat rdn mau be.
Trén phd 'H-NMR xudt hién cac tin hiéu cda 5 proton vong
thom & 6n 7,29 (1H, s, H-7); 7,51 (1H, dt, J = 1,5; 8,0Hz,
H-3); 7,56 (1H, dt, J = 1,5; 8,0Hz, H-2); 8,15 (1H, br d,
J=8,0Hz, H-1); 8,29 (1H, br d, J = 8,0Hz, H-4), con & vlng
trudng cao 6 tin hiéu ctia 1 nhém methoxy & 61 3,98 (3H,
s, CH30-8). Phé *C-NMR clia 4 xuéat hién cac tin hiéu cla
12 nguyén ti carbon bao gébm 5 nhom methin vung
aromatic, 1 nhém methoxy & &¢ 56,1 (8-OCHs); T nhém
carbonyl & 6¢ 169,8; mét nhém methyl & 6¢ 23,6 va 4
carbon trong dé c6 mét nhém C=0 & 8¢ 176,3 (C=0). Phé
HMBC cho thdy tuong tac gilra proton cia nhém methoxy
vGi C-8, cho phép xac dinh nhém methoxy gén véi C-8. Tu
cac dirliéu phd 1D-NMR va 2D-NMR va so sanh vdi tai liéu
tham khao [12] cho phép xac dinh hgp chat 4 la acid
1-hydroxy-4-methoxy-2-naphthoic. Cau tric ctia bon hgp
chét 1 - 4 mai phan 1ap dugc xac dinh & hinh 1.

OH O OMe

Hinh 1. Cau tric hgp chat 1- 4 phan lap tir can CH,Cl,
4.KET LUAN

Trong nghién ctu nay, bén hgp chat phenolic la
scopoletin (1), questin (2), stoloniferol B (3) va acid 1-
hydroxy-4-methoxy-2-naphthoic (4) da dugc phan lap tu
can chiét dichloromethane cta ching vi ndm bién
Aspergillus sp. M589 bang phuang phap séc ky. Cau tric
clia ching dugc xac dinh bang cac phuong phap phé
cdng hudng tir hat nhan 'H-NMR va '*C-NMR, dong thoi
50 sanh véi cac s6 liéu da cong bo.
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