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TOM TAT

Tur eleutherin va eleutherol tach dwocC tur Sam dai hanh (eleutherine subaphylla Garnep) da
thuc hién cac phan iing demethyl va ester héa thu dwoc 4 hop chat 1a: (1R,3S)-9-hydroxy-1,3-
dimethyl-3,4-dihydro-1H-benzo[g]isochromene-5,10-dione (hop chat 2), (1R,3S)-1,3-dimethyl-
5,10-diox0-3,4,5,10-tetrahydro-1H-benzo[g]isochromen-9-yl acetate (hop chat 3), (1R,3S)-1,3-
dimethyl-5,10-dioxo-3,4,5,10-tetrahydro-1H-benzo[g]isochromen-9-yl benzoate (hop chdt 4), (R)-
5-methoxy-3-methyl-1-oxo-1,3-dihydronaphtho[2,3-c]furan-4-yl benzoate (hop chdt 6). Trong dé
6 2 ester diroc tong hop tir eleutherin (hop chdt 3 va 4) va I ester diroc tong hop tir eleutherol
(hop chat 6). X4c nhdn cdu tric cua 3 ester tong hop diroc bang phé *H-NMR, *C-NMR, HSQC va
HMBC. Hop chat 3 c6 hogt tinh sinh hoc tét véi cac chung vi khudn V.parahaemolyticus,
Staphylococcus sp. ¢ nong dé 700 ppm va 1000 ppm.

Tur khoa: eleutherin, eleutherol, ester hda, khang vi sinh vat, demethyl hoa.
ABSTRACT

The preparation, structures and biological activity evaluation of some esters synthesized
from eleutherin and eleutherol
Eleutherin and eleutherol were isolated from eleutherine subaphylla Garnep that were

demethylated followed by esterification reaction to obtain 3 esters including 2 esters from
eleutherin ((1R,35)-9-hydroxy-1,3-dimethyl-3,4-dihydro-1H-benzo[g]isochromene-5,10-dione
(compound 2), (1R,3S)-1,3-dimethyl-5,10-dioxo-3,4,5,10-tetrahydro-1H-benzo[g]isochromen-9-yl
acetate (compound 3)) and 1 ester from eleutherol ((R)-5-methoxy-3-methyl-1-o0x0-1,3-
dihydronaphtho[2,3-c]furan-4-yl benzoate (compound 6)). Their structures were confirmed with
'H-NMR, *C-NMR, HSQC and HMBC spectra. Compound 3 driven from eleutherin showed good
activity againt V.parahaemolyticus, Staphylococcus sp. bacteria at concentrations of 700 ppm and
1000 ppm.
Keywords: eleutherin, eleutherol, esterification, demethylation, anti-microbial.

1. Mé dau

Eleutherin va eleutherol 1a hai thanh phan chinh trong S&m dai hanh (eleutherine
subaphylla Garnep) [1], [2] va c6 hoat tinh sinh hoc tuong d6i tt [1] - [7]. Trong céc bai
béo trudc ching toi d4 tién hanh tong hop mot s6 dan xuét giir nguyén vong lacton caa
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eleutherol va vong quinon cia eleutherin thu dugc nhitng din xuat c6 hoat tinh sinh hoc cao
[3], [8]- [10]. Trong bai béo nay, ching toi tién hanh nghién ctu tong hop mot sé ester cua
eleuthrol va eleutherin vai hi vong tim kiém nhiing hop chat c6 hoat tinh sinh hoc tt hon.

2. Thuc nghiém

2.1. Hoba chdt va thiét bj

Thiét bi: Bé siéu am Elma, thiét bi do nhiét do nong chay STUART SMP10 (Anh).
Céc phd cong huong tir duoc ghi trén thiét bi do NMR Bucker Avance 500MHz ¢ Vién
Hda hoc-Vién Han 1am Khoa hoc & Céng ngh¢ Quéc gia. Ban mong Merk, binh chay ban
mong, cot sac ki (Birc) duoc sir dung trong qua trinh hoan thanh céng trinh.

Hoa chat: Cit S&m dai hanh khd (mua o Ninh Higp-Gia Lam), ethanol (VN), ethyl
acetate (VN), toluene (TQ), anhydride acetic (Ptic), Benzoyl chloride (Pc), n-hexane
(TQ), benzene (TQ), AICI; khan (Anh), CHCI; (TQ), piridine (TQ).

2.2. Chiét va téng hep eleutherol, eleutherin va dén xudt

Nele! OH O o o O
o A1C13/CHC13 (o) (CH3CO)ZO/H+ (o]
—»

Chiét, tach

Ca Sam dai hanh

CeH5
S0 OH o o O

“:s C6H5COC1/p1r1d1n

So dé 1. So do tong hop

2.2.1. Tach eleutherin (hop chdt 1) va eleutherol (hop chdt 5)

Eleuthein va eleutherol dugc tach theo phuong phap dugc md ta trong céc tai liéu
(3l [8l el 1. ’
2.2.2. Tong hop dan xuat demethyleleutherin (hop chat 2)

Déan xuat demethyleleutherin (hop chat 2) dugc tong hop theo phuong phap duoc
cong bé trong cong trinh [10].
2.2.3. Tong hop dan xudt benzoate (hop chdt 4 va hop chdt 6)

Lay 0,02 mol phenol (hop chit 2 hozc hop chat 5) cho vao binh cau 50 ml. Thém 1
ml benzoyl chloride va 1ml piridine vao binh. Lap méy khudy tir va sinh han hdi luu.
Khudy va dun nhe hdn hop ¢ 70 °C trong thoi gian 60 phut. D& ngudi va cho hdn hop vao
nudc da, khudy manh, loc Iay chét rin va rira chat rin thu duoc bang dung dich HCI 1% dé
loai hét piridine khoi hdn hop thu dugc san pham tho.

Hop chét 6 thu duoc khi tinh ché chit ran thu dugc bang acetone, hiéu suat 90%.

52



TAP CHi KHOA HOC - Trwérng DHSP TPHCM Truong Minh Luong va tgk

Hop chat 4 thu dwoc khi tinh ché so bo san pham bang ethyl acetate va sic ki cot
bang hé dung méi n-hexane: toluene, hiéu suat 62%.
2.2.4. Tong hop ddn xudt acetate (hop chdt 3)
Cho 0,02 mol hop chit 2 vao binh cau 50 ml, thém vao binh cau 1 ml (CH;CO),0 va
2 giot H2S04 ddc. Pun hdn hop khoang 60 °C trong 60 phiit. Bé nguoi va cho toan bo hdn
hop vao nuéc lanh. Loc rira két tua bang nudc lanh cho dén khi hét axit. Say kho va chay
sac ki cot vai hé dung mdi n-hexane-benzene thi thu dugc hop chét 3, hiéu suat 58%.
2.3. Hogt tinh sinh hgc
Thir hoat tinh khéang khuan trén cac chuang vi khuan gay bénh trén tom (V.
parahaemolyticus, V. harveyi, V. alginolyticus va V. cholerae) va cé (Streptococcus sp. va
Staphilococcus sp.) Vi cac ndng do khac nhau ¢ Trung tdm Quan tric Moi truong va Bénh
Thuy san mién Bac-Vién Nghién ciu Nudi trong Thay san 1-Bo6 Néng nghiép va Phat trién
NOng thon.
3. Két qua va thao luan
3.1. TAéch eleutherin va eleutherol
Hop chat 1: Tinh thé hinh kim, mau vang va nhiét d6 néng chay 175-177 °C.
IH-NMR (500MHz, DMSO-ds, & (ppm), J (Hz)): 1,25 E X
(3H; d; 6) (H-12), 1,37 (3H; d; 6,5) (H-11), 2,06 (1H; dd; 18;
10) (H-4), 2,65 (1H; 18; 5) (H-4B), 3,65 (1H; m) (H-3), 3,94
(3H; s) (H-13), 4,72 (1H; q; 6,5) (H-1), 7,52 (1H; d; 8,5) (H-
8), 7,60 (1H:; d: 7,5) (H-6), 7,77 (1H; dd:; 8,5: 7,5) (H-7).
Nhdn xét: Hop chat 1 thu dwoc c6 phdé "H-NMR triing khép véi phé cua eleutherin
trong d4 dugc cong bd trong tai liéu tham khao [3], [8], [10]. Nhu vay, hop chat 1 duoc
tach ra tir Sam dai hanh la eleutherin.
Hop chat 5: Tinh thé hinh kim, mau tring va cé nhiét do ndng chay 203-204 °C.
"H-NMR (500MHz, DMSO-ds, & (ppm), J (Hz)): 164 11,
(3H; d: 6,5) (H-10), 4,05 (3H; s) (H-11), 5,76 (1H: q; 6,5)
(H-3), 7,11 (LH: d: 8) (H-6), 7,47 (1H; dd: 8: 8) (H-7), 7,66
(1H; d; 8) (H-8), 7,90 (1H; s) (H-9), 9,87 (1H; s) (H-12).

Nhdn xét: Hop chat 5 thu duoc c6 phdé "H-NMR tring khép véi phé cua eleutherol
trong tai liéu tham khao [9], [11]. Nhu vay, hop chét 5 da tach duoc 12 eleutherol.
3.2. Nghién ciru cdu tric cia cac ddn xudt téng hep duwec
3.2.1. Téng hop ddn xudt demethyl eleutherin

Hop chat 2: Tinh thé mau vang dam va cé nhiét d6 néng chay 123-125 °C.
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'H-NMR (500MHz, DMSO-ds & (opm), J (Hz)) 1,26 (3H;
d; 6,0) (H-12), 1,46 (3H; d; 6,5) (H-11), 2,12 (1H; dd; 18,5;
10) (H-40), 2,66 (1H; dd; 18,5; 5) (H-4p), 3,57 (1H; m) (H-
3), 4,75 (1H; q: 6,5) (H-1), 7,31 (LH: d; 8,5) (H-8), 7,51
(1H: d; 7,5) (H-6), 7,70 (1H: dd:; 8,5; 7,5) (H-7), 11, 80 (LH;
5) (H-13).

Nhgn xét: Phd *H-NMR cua hop chét hop chat 2 twong di tring khép véi phé cua
dan xuit demethyl cua eleutherin [10]. VAy hop chat 2 d& diéu ché duoc 1a din xuat
demethyl hdéa cua eleutherin c6 tén (1R,3S)-9-hydroxy-1,3-dimethyl-3,4-dihydro-1H-
benzo[glisochromene-5,10-dione.

3.2.2. Tong hop ester cua eleutherin (hop chdt 3 va hop chadt 4)

Hop chat 2 duoc tién hanh ester hda véi anhydride acetic thu dwuoc hop chat 3 va
benzoyl chloride thu dugc hop chat 4.

Hop chat 3: Tinh thé mau vang chanh, tan tét trong acetone, ethyl acetate.

Hop chat 4: Tinh thé mau vang chanh, tan tét trong ethyl acetate, toluene

Céc s lieu phd cua hop chét 3 duoc trinh bay trén Bang 1 va cac s liéu phd hop
chit 4 duoc trinh bay trén Bang 2 va Hinh 1.

Bdng 1. Cac sé liéu phé "HNMR, *CNMR, HSQC va HMBC cuia hop chdt 3

14

CH,
)\13 11
0“0 o
8
7 12
o
L HSQC HMBC
VIt 5 yMR TH-NMR H——— ¢
11 20,3 1,35 (3H; d; 7) C-1; C-10a
14 20,8 2,35 (3H; s) C-9:C-13
12 20,9 1.25 (3H; d; 7,5) C-4; C-3; C-4a
4 29,6 2,10 (1H; dd; 18; 10) C-12; C-3; C-5; C-10a; C-4a
2,66 (1H; dd; 18; 5) C-4a; C-10a; C-5
3 67,9 3,55 (1H: m) -
1 69,1 4,70 (1H: q; 6,5) -
9a 123,2 - -
6 124,2 7,92 (1H; d; 7,5) C-93; C-8; C-5
8 129,7 7,53 (1H; d; 8) C-6; C-9
5a 132,9 - -
7 135,0 7,85 (1H; dd; 8; 7,5) C-5a; C-9
4a 141,2 -
10a 146,9 -
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9 148,7 - -
13 168,9 - -
5 182,4 - -
10 182,7 - -

Cha thich: “-* khdng cé dir liéu

Pho *H-NMR: Hop chét 3 va 4 khdng con van phé dic trung cho nhém OH cua chat
dau ¢ vang 11,80 ppm (1H; s). Mat khac, hop chat 3 xuat hién van phé dic trung cho
nhém CH;CO & ving 2,43 (3H, s) va hop chit 4 xuat hién 3 van phd dic trung cho 5
proton cua nhom benzoyl ¢ vung 7,65 ppm (2H, dd; 7; 8), 7,75ppm (1H; t; 8) va 8,15 ppm
(2H; dd; 7; 1,5).

Phé *C-NMR: Hop chit 3 va 4 déu xuét hién thém van phé dic trung cho nhém
COO & 164,4 ppm d6i v6i 4 va 168,9 ppm ddi v6i 3. Hop chat 3 xuét hién thém van phd
caa nhém CHj lién két vai COO & viing 20,8 ppm. Hop chit 4 xuat hién thém 3 van phd
dic trung cho 6 nguyén tir carbon cua nhan thom trong hop phan benzoyl & viing 128,9
ppm, 129,9 ppm, 134,0 ppm. Trong dé cac carbon & Vi tri s6 14 ¢6 d6 chuyén dich héa hoc
tring voi @ chuyén dich hda hoc cua 2 carbon twong duong 1a C-16 va C-18 ¢ ving 128,9
ppm, nén hop phan benzoyl chi xut hién 3 van pho.

Bdng 2. Cac s6 lieu 'H-NMR, *C-NMR, HSQC va HMBC cuia hop chat 4

17

HSQC HMBC
Vitri  Nhém  C-NMR 'H-NMR H— C
(ppm) (0 (ppm), J (Hz))

12 CHs 20,9 1,23 (3H; d; 6) C-4; C-3; C-4a

11 CHs 20,3 1,31 (3H;d; 7) C-10a; C-1

4 CH 29,6 2,13 (1H; dd; 19; 10) C-4a; C-10a; C-12; C-3

CH 2,66 (1H; dd; 19; 3) C-4a; C-10a; C-5

3 CH 67,9 3,55 (1H; m) -

1 CH 69,1 4,73 (1H; g; 6,5) C-4a; C-10a; C-11; C-3
16,18 CH 128,9 7,65 (2H; dd; 7; 8) C-16; 18; C-14

14 C 1289 - -

8 CH 129,9 7,73 (1H; dd; 8; 1,5) C-6; C-9

17 CH 134,0 7,75 (1H; t; 8) C-15; 19

7 CH 135,1 7,94 (1H; dd; 7,5; 8) C-9a; C-9
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6 CH 1245 8,02 (1H; dd; 8; 1,5) C-5a; C-8; C-5
15,19 CH 129,9 8,15 (2H; dd; 7; 1,5) C-15; C-19; C-17; C-13
5a C 1235 - -
9a C 133,1 - -
4a C 1413 - -
10a C 1470 - -
9 C 148,7 - -
13 CO 164,4 - -
5 CO 181,8 - -
10 CO 182,7 - -

Cha thich: “-“ khdng c6 dix liéu

Chuing t6i ciing st dung phd HSQC va HMBC dé x4c nhan cau tric cua 3 va 4. Cac
két qua dugc tong hop trén Bang 1 va 2. Trén Hinh 1, chiing ti biéu dién mot sb tuong tac
caa phd HSQC va HMBC cua hop chat 4. Céc két qua tuong tac truc tiép (HSQC) va gian
tiép (HMBC) giira hydro va carbon ciia hgp chat 3 va hop chat 4 déu phu hop véi cong
thiee du kién.

5a HSQC HMBC
(o> )
5
18,1
Py [«
- [ & ——
1 i
cC=
6..18.14. o s
N
3
\"i)‘! b

Hinh 1. Mt phan phé HSQC va HMBC cua hop chat 4

Nhu vay, qua phan tich phé 'H-NMR, *C-NMR va két hop vé6i phd HSQC va
HMBC, chiing t6i khiang dinh: Hop chat 3 Ia san pham acetate cia hop chat 2 ((1R,3S)-
1,3-dimethyl-5,10-dioxo-3,4,5,10-tetrahydro-1H-benzo[g]isochromen-9-yl acetate) va hop
chit 4 la san pham benzoate cua hop chat 2 ((1R,3S)-1,3-dimethyl-5,10-dioxo-3,4,5,10-
tetrahydro-1H-benzo[g]isochromen-9-yl benzoate).
3.2.3. Tong hop eleutherol benzoate (6)

Hop chat 6 thu duoc Ia tinh thé mau tring c6 nhiét do nong chay 224-225 °C.
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Pho *H-NMR cua hop chat 6 (Bang 3) khdng c6 van phd ¢ 9,87ppm (1H; s) cua
nhém OH trong chit dau (hop chat 5), ma duoc thay thé bang 3 van phd ung voi cac
proton caa hop phan benzoyl & viing 7,69 ppm (2H; dd; 8; 7,5 ), 8,21 ppm (2H; d; 7,5) va
7,81 ppm (1H; t; 8).

Phé *C-NMR cua 6 (Bang 3) c6 cac van phé twong ty hop chét 5 va ¢ thém 5 van phd
phli hop véi 7 nguyén tir carbon cua hop phan benzoyl. Trong d6 van phd & 164.,0 ppm duoc
gan cho carbon carbonyl va 4 van con lai ¢ ving trudng yéu caa cac carbon ¢ nhan thom.

Bdng 3. Cac s6 liéu phé *H-NMR, *C-NMR, HSQC va HMBC cuia hop chdt 6

13
SN0 0N, u
6 Al A3
oo
7 8a Gy f
B o
HSQC HMBC
Vitri  Nhém “C-NMR 'H-NMR H—» C
ppm o(ppm), J (Hz)
10 CHs; 19,5 1,57 (3H; d; 6,5) C-3; C-3a
11 OCHs 56,0 3,54 (3H; s) C-4a; C-5
3 CH 76,3 5,89 (1H; q; 6,5) C-10; C-3a
6 CH 109,4 7,18 (1H;d; 8) C-8;C-4;C-5
8a C 1213 - -
8 CH 122,6 7,87 (1H; d; 8) C-4a; C-8a; C-9; C-9a; C-5
9 CH 124,4 8,52 (1H; s) C-8a; C-3a; C-1)
7 CH 127,9 7,61 (1H; dd; 8; 8) C-6; 8a; C-9a; C-5
13 C 128,7 - -
15, 17 CH 129,1 7,69 (2H; dd; 8; 7,5) C-15, 17 ; C-16; C-12
14,18 CH 129,9 8,21 (2H; d; 7,5) C-14, 18; C-16; C-12
16 CH 134,1 7,81(1H; t; 8) C- 14,18
3a C 1358 - -
9a C 136,9 - -
4 C 1406 - -
5 C 1550 - -
12 COO 1640 - -
1 Cco 168,6 - -

Cha thich: “-“ khdng c6 dix liéu
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Pho 2D-NMR duoc dung dé xac dinh ciu trdc cua hop chat 6 (Bang 3 va Hinh 2).
Trén phd HMBC c6 cac tuong tac gian tiép: H-15, 17 vai C-15, 17, 16, 12 va H-14, 18 vai
C-14, 18, 16, 12. Cac twong tac cua proton va carbon khac déu phii hop voi cong thac dy
kién.

®

HSQC il HMBC

o 0 @ :
: P 8 oy
: oo gQ o
/ |
o
i 0 ‘ ? : b
0
;gi‘ { om v & (]
2 Q "
0 (

Hinh 2. Mét phan phé HSQC va HMBC cua hop chadt 6

Nhu vay, qua phan tich phé *H-NMR, *C-NMR va phd 2D-NMR chiing téi khing
dinh hop chit 6 la eleutherol benzoate hay ((R)-5-methoxy-3-methyl-1-oxo-1,3-
dihydronaphtho[2,3-c]furan-4-yl benzoate).

3.3. Nghién ciru hogt tinh sinh hec ciia cac chat

D& nghién ciru hoat tinh sinh hoc cia 6 chat tach va tong hop duoc ddi vai cac chang
vi khuan gay bénh trén tom (V.parahaemolyticus, V.harveyi, V.alginolyticus, V.cholerae)
va trén ca (Staphylococcus sp va Streptococcus sp.), mot sé két qua dugc trinh bay trén
Bang 4.

Bdng 4. Két qud thiz hogt tinh sinh hoc ciia cac chdt tong hop duoc
a) Két qua thir hogt tinh sinh hoc cia chdt1,2 va s
Puong kinh vong vo khuan (mm) cia cac chat thir & nong d6 1000ppm

Chét .
thir ‘ V.paraha}emolytlcus ‘ ‘ Streptococ‘:cus sp ‘
Lan1 Lan2 Lan 3 Lanl Lan 2 Lan 3
1 -- -- -- 0 0 0
5 0 0 0 0 0 0
2 7 7 8 15 15 14
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Hop chat 1 va 5 ¢6 duong kinh vong vo khuan bang khong d6i vai cac dong vi khuan
gay bénh cho tdm Ia V.parahaemolyticus, V.harveyi, V.alginolyticus, V.cholerae véi cac
ndng do 50 ppm, 70 ppm, 100 ppm, 300 ppm, 400 ppm, 500 ppm va 1000 ppm.

b) Két qud thit hogt tinh sinh hoc ciia cac chdt 2 va 3

Chit Népg do Puong kinh vong vo khuan cua chat 2, 3 (mm)
thir chat thur ‘V.parahgemolyticgs ‘ V. harveyi ‘
(ppm) Lanl Lan2 Lan3 Lan1 Lan 2 Lan 3
2 1000 7 7 7 7 6 6
2 1500 8 8 9 7 7 7
3 700 20 20 18 16* 17* 15*
3 1000 21 21 22 18* 19* 18 *

Cha thich: * Vi khuan moc lai.
¢) Két qua thit hogt tinh sinh hoc cia chat 3 trén ching Staphylococcus sp.

Chét Nr?pg :6 Puong kinh vong vo khuan (mm) véi chung Staphylococcus sp.
. chat thu
thir (ppm) Lan 1 Lan 2 Lan 3
3 700 22 22 24
3 1000 23 25 25

Hop chit 2 & ndng d6 1000 ppm c6 dudng kinh vong vo khuan khoang 7 mm va 8
mm véi V.parahaemolyticus V. harveyi nén khdng c6 y nghia thuc tién.

Hop chat 4, 6 duoc kiém tra trén cac vi khuan Vibrio parahaemolyticus,
Staphilococcus sp., Streptococcus sp. & ndng do 1000 ppm co dudng kinh vong vé khuan
bang khong.

Hop chat 2 va 3 dugc tién hanh nghién cau trén cac vi khuan V.parahaemolyticus, V.
harveyi gay bénh trén tdm, két qua cho thdy duong kinh vong vo khuan caa 2 nho con 3 ¢o
duong kinh vong vo khuan 21 mm d6i véi V.parahaemolyticus va khoang 16 mm ddi véi
V. harveyi nhung c6 hién tugng moc lai.

Mau 3 duoc thir trén vi khuan gy bénh céa (Staphylococcus sp) co duong kinh vong
vo khuan khoang 23 mm.

Nhu vay, ester 3 c6 hoat tinh khang khuan tdt véi céc chang vi khuan:
V.parahaemolyticus gay bénh trén tdm va vi khuan Staphylococcus sp gay bénh trén ca.

3. Kétluan

P4 tach dugc eleuthein va eleutherol tinh khiét tir Sam dai hanh (eleutherine
subapilla Garnep). Tir eleutherin d4 thyc hién phan ang phan cét ether thu dugc dan xuét
demethyl hoa eleutherin (hop chat 2). Cau tric cia cac hop chat duogc xac nhan bang phd
'H-NMR.
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Tir hop chit 2 va eleutherol d4 tong hop duoc 3 ester chua c6 trong tai liéu tham

khao. D4 xac dinh ciu triic cia cAc ester bang phd ‘H-NMR, **C-NMR, HSQC va HMBC.

D4 nghién cau hoat tinh sinh hoc caa cac hop chét tong hop duoc vai cac vi khuan

gay bénh tom, ca trong d6 dan xuat acetate cua eleutherin (hgp chat 3) c6 hoat tinh sinh
hoc tot véi vi khuan V.parahaemolyticus gay bénh trén tém va vi khuan Staphylococcus sp
gay bénh trén ca & ndng d6 700 ppm va 1000 ppm.
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