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Abstract

From the ethyl acetate and methanol extracts of the leaves and stems of Lumnitzera littorea (Jack) Voigt., collected
in Thua Thien-Hue province, eleven compounds have been isolated. Their structures were elucidated as two resorcinolic
lipids (1,3-dihydroxy-2-methyl-5-tridecylbenzene 1, 1,3-dihydroxy-5-nonadecylbenzene 2), two flavonoids (quercetin 3
and astragalin 4), two hexitols (1-acetyl-D-mannitol 5 and D-mannitol 6), a-D-glucopyranosyl-$-D-glucopyranoside
(Neotrehalose 7) as octaacetate, fructopyranose as tetraacetate (8), S-sitosterol glycoside (9), p-sitosterol (10) and
stigmasterol (11) as a mixture of 1:1 ratio. All of these compounds have been isolated for the first time from Lumnitzera

littorea.
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1. MO PAU

Cay Coc do6 cbd tén khoa hoc la Lumnitzera
littorea (Jack) Voigt., thuoc chi Cdc (Lumnitzera),
ho Tram bau (Combretaceae). Loai Céc do phan bd
& Viét Nam, Trung Quéc, An Do, Xrilanca,
Mianma, Thai Lan, Malaixia, Xingapo, Indonexia,
Phillippin, Niu Ghiné, Phitgi, Oxtraylia [1]. O nudc
ta, loai Coc d6 phan bd ¢ viing ngap man ven bién
mién Trung nhu Hué, Nha Trang hoic mét sé dao &
mién Nam. Loai nay c6 nguy co tuyét chiung do cac
hoat dong khai thac ciia con ngudi va dang ¢ cap
béo dong V [2]. Nudc ép tir 14 Coc do dung dé chira
nam vom hong, chita bénh tiéu chay, viém rudt va
loét miéng [3]. mién Nam nudc ta, nguoi dan dung
chdi non l1am rau dé an, r& sic ubng tri ban. O
Malaixia, 14 dung dé chita bénh spru [1]. Qua tra ciru
tai liéu cho thdy ¢ Viét Nam ciing nhur trén thé gidi
chwa c6 cong bo vé thanh phan hda hoc cua loai Coc
d6. Bai bao nay cong bd vé viéc phan lap va xac
dinh cau trdc coa loai Coc do. Tir dich chiét etyl
acetate va methanol cua |4 va canh da phan lap va
xac dinh duoc ciu tric cua 11 hop chat gém 1,3-
dihydroxy-2-metyl-5-tridecylbenzen 1, 1,3-
dihydroxy-5-nonadecylbenzen 2, quercetin 3,
astragalin 4, l-acetyl-D-mannitol 5, D-mannitol 6,
a-D-glucopyranosyl--D-glucopyranoside
octaacetate 7, fructopyranose tetraacetate 8, p-
sitosterol glycoside 9, hon hop p-sitosterol 10 va
stigmasterol 11 (1:1). Pay déu la cac hop chit lan

dau tién duoc phan 1ap tir cay Coc do.
2. THUC NGHIEM
2.1. Phuong phap va thiét bj

Phd cong huong tir hat nhan: Bruker Avance
500cMHz v&i TMS 1am chit ndi chuan cho *H va tin
hiéu dung mdi 1am chuan cho C-NMR. Phé khéi
ESI-MS: Agilent LC-MSD - Trap SL. Phé khéi
phan giai cao HR-ESIMS: Agilent QTOF 6530. Phé
hong ngoai IR (KBr): IMPACT-410 cua héng
Nicolet. Sic ky ban mong (TLC): Silica gel Merck
60 Fass. Séc ky cot: Silical gel (Merck) ¢& hat 0,04-
0,063 va 0,063-0,200 mm. Phat hién vét chét trén
I6p mong bang dén tir ngoai (UV A 254 nm) va
thuéc tht vanilin/H,SO, dic, ho noéng cho dén khi
hién mau.

2.2. Nguyén li¢u thyc vat

Mau canh va 1a Coc dé duoc thu héi tai viing ven
bién Thuan An, Thira Thién Hué vao thang 05/2014,
mau tiéu ban (CP1) duoc luu gitr tai Vién Hoa hoc,
Vién Han lam KH & CN Viét Nam va dugc PGS.
TS. DS Xuan Cam, Dai hoc Nong LAm Hué xéac dinh
tén khoa hoc la Lumnitzera littorea.

2.3. Chiét xuit va phan lap cac chit tir dich chiét
etyl axetat va metanol 14, canh Coc do6
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Mau la dugc phoi kho, xay nhé thu dugc 540 g
bot 14 va 650 g bot canh. Ngam chiét bot 14 (540 g)
va bot canh (650 g) lan luot vai n-hexan, etyl axetat,
metanol ¢ nhiét do thuong (3 lan/mdi dung méi) thu
duogc can n-hexan (6,0 g 1a; 9,0 g canh), etyl axetat
(6,9 g 1a; 12 g canh), metanol (25 g Ia; 25 g canh).

Phan ldp cac chat tir dich chiét etyl axetat canh

Sic ky cot silica gel dich chiét ethyl acetate canh
(12 g) vai hé n-hexan:EtOAc (1:0—0:1) thu dugc 10
phan doan CDECI1-CPEC10. Sic ky cot sephadex
LH 20 (MeOH 100 %) phan doan CDECS5 (85 mg)
duoc chat 1 (8 mg) va chat 2 (7 mg) dang dau mau
vang; phan doan CPEC4 (100 mg) duoc hdon hop
chat 10, 11 (ty ¢ 1:1) (13 mg). Bé ching minh ciu
trdc cua 1 chung toi di acetyl hoa chat 1 véi tac
nhan 1a (CH;CO),0, xUc tac pyridin rdi tinh ché san
pham bang sic ky cot silicagel hé n-hexan:EtOAc
(95:5) thu duogc chat 1a (12 mg).

Phan ldp céc chat tir can chiét etyl axetat 14 Coc do

Sic ky cot silica gel can etyl axetat 14 (6,9 g) véi
hé CH,Cl::MeOH (1:0—1:1) dugc 32 phan doan
CDPELI1-CDEL32. Sic ky cot silica gel phan doan
CDBEL21 (358,4 mg) hé n-hexan:EtOAc (6:4—7:3);
EtOAc:MeOH (99:1) thu dugc chét 3 (9,0 mg).

Phan ldp céc chat tir dich chiét metanol canh Céc
do

Séc ky cot silica gel can metanol canh (25 g) voi
h¢  EtOAc:MeOH  (9:1—0:1); MeOH:H,0
(98:2—85:15) thu dugc 22 phan doan CBMCI1-
CPMC22. Tiép tuc sic ky cot sephadex LH20 voi
MeOH 100 % va silica gel hé EtOAc:MeOH
(97:3—0:1) cac phan doan tir cot tong dugc chat 4
(13 mg) dang dau, chat 5 (26,9 mg) dang tinh thé
mau triang, chét 6 (3,98 g) dang bot mau tring. Dé
khang dinh rd cau trdc cua 6, ching t6i axetyl hoa
chat 6 (78 mg) véi pyridin va (CH;CO),0 rdi tinh
ché san phiam bing sic ky cot silica gel véi hé
n-hexan:EtOAc (7:3) thu dwgc chat 6a (67,1 mg)
dang tinh thé mau trang.

Phan ldp céc chat tir can chiét metanol 14 Cée do

Séc ky cot silica gel can metanol 14 (25 g) véi hé
EtOAc:MeOH  (95:5—6:4); EtOAc:MeOH:H,0
(1:1:0,1-3:7:0,1), MeOH:H,0 (2:1) thu duoc 16
phan doan CPMLI1-CDML16. Axetyl héa phan
doan CBMLS5 (400 mg) vai pyridin va (CHs;CO),0
roi sic ky cot silica gel san pham thu duoc véi hé n-
hexan:CH,Cl, (19—>11), CH,Cl,:MeOH
(98:2—95:5) thu dugc 9 phan doan, trong d6 phan
doan 9 c6 chat rin két tinh duoc tinh ché biang sic

Tran Thi Phirong Thao Va céng Sw

ky cot sephadex LH20 (MeOH 100 %) duoc chat 7
(32 mg). Séc ky cot silica gel phan doan 8 (250 mg)
v6éi hé n-hexan:EtOAc (8:2—0:1); EtOAc:MeOH
(99:1—1:1) duogc chat 8 (40 mg).

1,3-dihydroxy-2-metyl-5-tridecylbenzene (1)
HR-(-)ESI-MS (m/z) 305,2486 [M-H] (90 %)
(tinh toan ly thuyét cho cong thirc phan tir CyoHs,0,
m/z 305,2481 [M-H]). Phé '"H NMR (CDCls, 500
MH?z) va **C NMR (CDCls, 125 MHz), xem bang 1.

1,3-dihydroxy-5-nonadecylbenzen (2)

(-)ESI-MS (m/z) 375,35 [M-H] (100 %). Ph6 *H
NMR (CDCl;, 500 MHz) va *C NMR (CDCls, 125
MHz), xem bang 1.

1,3-di-O-acetyl-2-metyl-5-tridecylbenzen (1a)

'H NMR (CDCl;, 500 MHz), 84 (ppm), J (Hz):
6,76 (2H, s, H-4, H-6), 2,55 (2H, t, J = 7,5; H-1"),
2,03 (6H, s, CHsCOO0), 1,94 (3H, s, CH;-Ar), 1,61-
1,25 (22H, m, -CH,), 0,88 (3H, t, J = 6,5, CHs).

3C NMR (CDCls, 125 MHz), 3¢ (ppm): 168,98
(C=0 este), 149,78 (C-1, C-3), 141,98 (C-5), 120,28
(C-2), 119,61 (C-4, C-6), 35,32; 31,93; 30,87; 29,69;
29,66; 29,55; 29,46; 29,36; 29,28; 22,69 (12xCH,),
20,80 (CH;COO0-); 14,11 (CH3), 7,72 (CH5-Ar).

Quercetin (3)

Dang bot mau vang. IR (KBr, » = cm™): 3450
cm™ (OH), 1662 cm™ (C=0), 1614 cm™ (C=C).

'H NMR (CD30D, 500 MHz) & (ppm): 7,75 (1H,
d, J = 2,0, H-2%), 7,65 (1H, dd, J = 2,0; 8,5, H-6"),
6,91 (1H, d, J = 8,5, H-5"), 6,40 (1H, d, J = 2,0, H-
8); 6,20 (1H, d, J = 2,0, H-6).

3C NMR (CD,0OD, 125 MHz) & (ppm): 94,4;
99,4; 104,5; 116; 121,7; 124,1; 137,2; 146,2; 148;
158,2; 162,5; 165,6; 177,3.

Astragalin (4)

(+)-ESI-MS (m/z) 448 [M]" (80 %).

'H NMR (CD;0D, 500 MHz), &y (ppm), J (Hz):
Aglycon: 8,07 (2H, d, J = 9,0, H-2’, H- 6°); 6,91
(2H, d, J = 9,0, H-3°, H-5"), 6,42 (1H, br s, H-8);
6,23 (1H, br s, H-6). Glucose: 5,26 (1H, d, J = 7,5,
H-17), 3,71 (1H, dd, J = 12,0; 2,0, H¢.); 3,55 (1H,
dd, J = 12,0; 55, Hg¢+); 3,45-3,22 (4H, m, H-
23,4 5).

BC NMR (CD;OD, 125 MHz), 8¢ (ppm):
Aglycon: 179,2 (C-4), 165,7 (C-7), 162,6 (C-5),
161,2 (C-4%), 159,1 (C-9), 158,2 (C-2), 135,4 (C-3),
132,1 (C-6%), 132,0 (C-27), 122,4 (C-1"), 115,9 (C-
5%), 115,9 (C-3”), 105,5 (C-10), 99,9 (C-6), 94,7 (C-
8). Glucose: 104,5 (C-1"%), 78,7 (C-57’), 78,5 (C-
2°7), 75,3 (C-3"), 70,9 (C4”’), 62,4 (C-6"").
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1-acetyl-D-mannitol (5)

CTPT: CgHis07, M = 224 [0]p®® (MeOH, ¢ =
0,1): 0,04.

HR-(+) ESI-MS (m/z) 247,0783 [M+Na]*
(100%).

'H NMR (CD;0D, 500 MHz), &4 (ppm), J (Hz):
4,40 (1H, dd, J = 3,0; 11,5, Hy,), 4,19 (1H, dd, J =
6,5; 11,5, Hyp), 3,90-3,84 (2H, m, H-2, Hg,); 3,82-
3,79 (2H, m, H-3, H-4) 3,72-3,64 (2H, m, H-5, Hgy),
2,10 (3H, s, CH,CO).

3C NMR (CD;0OD, 125 MHz), 3¢ (ppm): 173,24
(CO0), 72,88 (C-5), 71,02 (C-3), 70,90 (C-4), 70,33
(C-2), 67,94 (C-1), 65,13 (C-6), 21,0 (CH5).

D-Mannitol (6)

(-)ESI-MS (m/z) 217,3 [M+CI] (60 %).

'H-NMR (DMSO, 500 MHz), &, (ppm), J (Hz):
3,53 (2H, t, J = 7,5, H-3, H-4), 3,47-3,43 (2H, m,
H-2; H-5), 3,62-3,58 (2H, m, Hy,; He,), 3,39-3,37
(2H, m, Hyp; H@b).

BC-NMR (DMSO, 125 MHz), 8¢ (ppm): 71,32
(C-2, C-5), 69,70 (C-3, C-4), 63,84 (C-1, C-6).

Hexa-O-acetyl-D-manitol (6a)

Phé khéi (+)-ESI-MS (m/z) 457,9 [M+Na]" (80
%, C15H2601,Na).

'H NMR (CDCl;, 500 MHz), 84 (ppm), J (Hz):
5,45 (2H, d, J = 9, H-3, H-4), 5,07 (2H, m, H-2, H-
5), 4,22 (2H, dd, J = 12,5; 2,0, Hy,, He), 4,07 (2H,
dd, J = 12,5; 5,5, Hyy, Hep), 2,09; 2,07; 2,04 (18H, s,
CHsCO).

3C NMR (CDCls, 125 MHz), 8¢ (ppm): 170,52;
169,86; 169,66 (COO), 67,92 (C-2, C-5); 67,47
(C-3, C-4), 61,86 (C-1, C-6), 20,82; 20,64; 20,56
(-CHy).

2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl-
2°,3°,4°,6’-tetra-O-acetyl-#-D-glucopyranoside (7)

'H NMR (CDCl3, 500 MHz), &4 (ppm), J (Hz):
6,33 (1H, d, J = 3,5, H-1), 5,72 (1H, d, J = 8,0, H-
1), 5,47 (1H, t, J = 10, H-4), 5,25 (1H, t, J = 9,5,
H-3"), 5,16-5,08 (4H, m, H-2; H-2’; H-3; H-4), 4,29
(2H, dd, J = 4,5; 12,5, He,), 4,27 (1H, dd, J = 2,0;
10,5, H¢.), 4,13-4,08 (3H, m, Hg,, Hew, H-5), 3,85
(1H, ddd, J = 2,5; 4,5; 10,3, H-5").

3C NMR (CDCls, 125 MHz), 8¢ (ppm): 91,68
(C-17), 89,05 (C-1), 72,77 (C-3%), 72,.70 (C-5°),
70,22 (C-3), 69,81 (C-5), 69,18 (C-27), 67,88 (C-2),
67,75 (C-4; C-4"), 61,44 (C-6; C-6), 20,84, 20,78,
20,67, 20,63, 20,53, 20,41 (-CHs).

1,3,4,5-tetra-O-acetyl fructopyranose (8)

(+) ESI-MS (m/z): 371 [M+Na]* (100 %).

'H NMR (MeOD, 500 MHz), &y (ppm), J (Hz):
4,13 (1H, d, J = 11,5, Hy,), 3,91 (1H, d, J = 11,5,

Thanh phan héa hoc cdy Céc do...

Hip), 5,34-5,41 (3H, m, H-3, H-4, H-5), 3,75 (1H,
dd, J = 13; 1,0, He,), 4,22 (1H, dd, J = 13,5; 1,0,
Hep), 2,16; 2,09; 2,07; 1,97 (12H, s, CH;COO0).

BC NMR (CD;OD, 125 MHz), 8¢ (ppm):
172,08; 172,07; 171,75, 171,74 (-COO), 66,17
(C-1), 97,32 (C-2), 68,57 (C-3), 70,11 (C-4), 70,68
(C-5), 62,21 (C-6), 20,78; 20,67; 20,65 20,60 (CHs).

3. KET QUA VA THAO LUAN

Chat 1 phan Iap ¢ dang diu mau vang. Phé khéi
HR-(-)ESI-MS cho pic ion tai m/z 305,2486 [M-H]
(90 %) (tinh toan Iy thuyét cho cong thirc phan tir
CyoH340, m/z 305.2481 [M-H])

Ph6é 'H NMR cho tin hiéu singlet cua 2 proton
vong thom tai 64 6,23 (2H, s), tin hi¢u singlet cua
proton nhom hydroxyl tai dy 4,87 (1H, s), mét tin
hiéu metyl singlet gan véi vong thom tai & 2,09
(3H, s), mot tin hiéu triplet cua metyl dau mach béo
tai 64 0,86. Ngoai ra con cd tin hiéu triplet cia nhdm
metylen gin véi vong thom tai 8y 2,45 (2H, J = 7,5,
H-7) va céc tin hiéu multiplet khac cuta proton
metylen mach thang tring 1ap 1én nhau tai &y 1,67-
1,25.

Phd *C NMR va phd DEPT cho tin hiéu cua 20
cacbon gém 6 cacbon vong thom tai 8¢ 154,56 (C-1,
C-3), 142,02 (C-5) 107,76 (C-4, C-6); 107,38 (C-2),
2 nhém metyl tai d¢c 14,11 (C-13’); 7,72 (CH;-Ar)
cung véi 12 cacbon metylen tai 8¢ 35,54; 31,92;
31,21; 29,69; 29,66; 29,61; 29,54; 29,36; 29,32,
22,70 trong d6 co 2 tin hiéu trang lap 1&n nhau. Ciu
trdc cua chat 1 dugc chimg minh qua cac trong quan
trén phé 2 chiéu (HSQC va HMBC). Trén phd
HMBC xuit hién cac tuong tac gitta H-1" (84
2,44)/C-5 (8¢ 142,02), C-4, C-6 (5 107,78), giita
CHs-Ar (54 2,08)/C-1, C-3 (8¢ 154,56), C-2 (¢
107,38). Ngoai ra con co6 cac tuong tac gitra H-4 (dy
6,24)/C-3 (3¢ 154,56), C-2 (5 107,34), giita H-6 (3,
6,24)/C-1 (5 154,56), C-2 (5¢ 107,34). Tur dit lieu
phd NMR 1D, 2D va so sénh véi tai liéu tham khao
[5] dd xac dinh duoc ciu tric chat 1 l1a 1,3-
dihydroxy-2-metyl-5-tridecylbenzen. Chat 1 1a mot
resocinolic lipid duoc phan lap tir nhiéu loai thuc
vit, trong d6 c6 loai Coc trang [4].

Dé khang dinh 15 hon cu tric cua chat 1, ching
t6i da tién hanh phan ung axetyl hoa chat 1 dé duoc
din xuat axetyl 1a. Cau tric chit la dugc ching
minh qua phé NMR.

Chat 2 duoc phan lap ¢ dang dau mau vang. Pho
(-) ESI-MS cho tin hiéu tai m/z 375,34 [M-H]" (100
%). Trén phé *H NMR cho tin hiéu singlet cua 3
proton vong thom tai &y 6,23 (2H, s); 6,17 (1H, s).
Ngoai ra con c6 tin hiéu cia proton metylen gan
vong thom tai dy 2,48 (2H, t, J = 8,0 Hz) va céc
proton metylen mach thiang tai &y 1,60-1,16, clng
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Vvéi tin hiéu triplet caa nhém metyl dau mach tai 8,
0,86 (J = 7,0 Hz). Trén phdé *C NMR va DEPT cua
chat 2 cho tin hiéu caa 25 cachon gom 6 cacbon
vong thom tai 5c 156,67 (C-1, C-3); 146,13 (C-5),
197,99 (C-4, C-6), 100,17 (C-2); 1 cacbon metylen

gan véi vong thom tai 5¢ 35,85; 1 nhom metyl dau

Tran Thi Phirong Thao Va céng Sw

Bang 1: S6 liéu phd 'H- va *C-NMR cua chat 1, 2

mach tai 14,11 cing vai cac nhém metylen tring lap
nhau tai 8¢ 31,93-22,70. Tu dit liéu phd 'H NMR,
BC NMR, (-)ESI-MS va so sanh voéi tai liéu tham
khao [6, 7] da xac dinh chat 2 la 1,3-dihydroxy-5-
nonadecylbenzen.

1,3-diydroxy-2- 1,3-dihydroxy-5-
1 metyl-5- 2
nonadecylbenzen [6, 7]
Vi tri nonadcylbenzen [5]
1l a,c ae a,c
w | 0100 e | | STndang | STk daNg | dang pic
0" ¢ pic (H—C) ¢ pic 0" pic dc (J = Ha)
J=Hz) (J=Hz2) (J=Hz)
1 154,5 - 1545 156,67 - 156,5
2 107,3 - 107,3 100,17 6,17 s 100,1 6,091 (2.2)
3 154,5 - 1545 156,67 - 156,5
4 107,7 6,24 s 2,3 107,8 6,27 107,99 6,23 s 108,0 | 6,13d(2,2)
5 142,0 - 142,1 146,13 - 146,1
6 107,7 6,24 s 1,2 107,8 6,27 107,99 6,23 s 108,0 | 6,13d(2,2)
1’ | 3554 |245t(75)| 4,56 | 36,1 | 2,45t(8) | 3585 |2,48t(8,0)| 358 | 2,43t(7,5)
2 31,93 | 1,54 brt 319 | 158brs | 31,93 1,60 31,9 1,56 brt
31,21- | 1,67-1,25 31,2- | 1,58-1,25 | 30,07- | 1,29-1,16
(CH2n | 55 70 m 22,7 brs | 22,70 m  |297-224) 128Drs
CHs-Ar| 7,72 2,08s 1,23 17,7 2,12s - -
CH; | 14,11 |0,86t(6,5) 141 |0,85t(7,0)| 14,11 |0,86t(7,0)| 14,1 | 0,89t (6,4)
OH - 487 brs - - - - 482brs
3do trong CDCly, ®125 MHz, 500 MHz, “100 MHz, 400 MHz, F CD50D.
H OH
RO—HZC—Hi—iH—iH—iH—CHZOH
H H
1.R=H 5.R=Ac
1a.R = Ac 3.R,=OH,R,=H 6.R=H

Céc chat p-sitosterol glycoside 9 [8], quercetin 3

4.R;=H ,R,=p-D-Glucose

Hinh 1: Céu tric cac chit phan l1ap tir 14 va canh cay Céc do (L. littorea)

[8] dugc phan l1ap tir dich chiét etyl axetat 4 va canh

[9], hdn hop PB-sitosterol va stigmasterol (1:1) 10, 11 caa Céc dé. Céc chét astragalin 4 [10], 1-axetyl-D-
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mannitol 5 [11], D-mannitol 6 [12], a-D-
glucopyranosyl-S-D-glucopyranoside octaacetate 7
[13], fructopyranose tetraacetate 8 [14] duoc phan
lap tir dich chiét methanol 14 va canh cua Coc do.
Ngoai ra dé khang dinh cau tric cua chat 6, ching toi
da tién hanh phan ung acetyl hoa chét 6 dé thu dugc
hexa-O-acetyl-D-mannitol 6a [11, 12]. CAu trlc cua
céc chat trén duoc xac dinh dya vao phan tich céc dir
lisu phd MS, 1D, 2D NMR va so sanh véi tai liéu
tham khao.

4. KET LUAN

Tur dich chiét etyl axetat va metanol cua la va
canh Coéc dé da phan lap va xac dinh duoc cAu trac
cua 11 chat. Qua tra ctru tai liéu cho thay 11 chat nay
lin dau tién duoc phan lap tir loai Coc do
(L. littorea). Pay 1a cong trinh dau tién cong bd vé
thanh phan héa hoc cua loai Céc do & Viét Nam
ciing nhu trén thé gidi.

Loi cam on. Nhom téc gia chan thanh cam on Quy
phat trién khoa hoc va cobng nghé Quéc gia
(NAFOSTED) da tai tro kinh phi cho céng trinh nay.
(M& sé dé tai: 104.01-2012.67).
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