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Toém tit

Tam hop chét gbm f-sitosterol - stigmasterol trong mét hdn hop (1), acid ursolic (2), acid oleanolic (3), lupeyl myristat (4), urs-
12-en-2a,3f8,73,16a-tetraol (5), daucosterol (6), luteolin (7) da dugc phan 1dp tir cic phin doan n-hexan va ethyl acetat cua ciy rau
muong (Ludwigia octovalvis (Jacg.) Ravens). Cau tric cia cic hgp chat duge xac dinh bang pho khoi luong (MS) va pho cong

hwéng tir hat nhin (NMR). Bai béo lén déu tién cong bo cac hgp chat 4 va 5 duge phan lap tir L. octovalvis.
Tir khéa: Rau muong, Ludwigia octovalvis, Acid ursolic, Acid oleanolic, Lupeyl myristat, Urs-12-en-2a,3p, 7§, 1 6a-tetraol, Luteolin.

Summary

Isolation and Identification of some Compounds from Ludwigia octovalvis
Eight compounds were isolated from the n-hexane and ethyl acetate fractions of Ludwigia octovalvis (Jacq.) Ravens
including a mixture of f-sitosterol - stigmasterol (1), ursolic acid (2), oleanolic acid (3), lupeyl myristate (4), urs-12-en-
2a,3f,7p.16a-tetraol (5), daucosterol (6), and luteolin (7). The structures of these compounds were elucidated by mass
spectrometry (MS) and nuclear magnetic resonance spectroscopy (NMR). Compounds 4 and 5 were isolated from L.

octovalis for the first time.

Keywords: Ludwigia octovalvis, Ursolic acid, Oleanolic acid, Lupeyl myristat, Urs-12-en-2a,3,7f,16a-tetraol, Luteolin.

1. Dit van dé

Rau muong (Ludwigia octovalvis (Jacq.)
Ravens), ho Onagraceae, hay con goi la cdy ot
rujng, 1a loai cdy than thao, co rat nhiéu & céc
vung dat am, cdy moc ¢ khdp noi tir ving dong
bang téi trung du micn nui. O ca 3 mién Bic,
Trung va Nam déu cé loai cdy nay. Theo kinh
nghiém dan gian, by phan dung lam thudc cua
cdy rau muong la toan cdy gom la va than cay.
Toan cdy dugc ding chira tiéu chay, kiét ly duoi
dang bdt uong véi sira. Nude sic rau muong
chira day hoi chuéng bung, giun diia. O ving
Jashpur (An D¢), nuéc sdc re rau muong dugc
dung chita sot. O Malaysia, rau muong c6 chat
nhay, gid nat dap ngoai chita dau dau, sung hach
& ¢0, viém tinh hoan. O Trung Quodc, rau muong
dugc dung chita cam sot, ho, dau bung, 16 loét
miéng, mun nhot. O Pai Loan, 14 hodc toan cay
rau muong gid nat dung lam thudc dap chira vét
thuong. O chau Phi, rau muong dung chira thap
khap [1].

Yan J. va Yang X. W. da phén lp dugc 13
hop chat tir L. octovalvis bao gom f-sitosterol,
acid oleanolic, acid 2a-hydroxy ursolic, acid
tormentic, daucosterol, maltol, luteolin, quercetin,
apigenin, methyl brevifolincarboxylat, acid gallic,
3,4,8,9,10-pentahydroxydibenzo/b,d]pyran-6-on,
va acid ellagic [2]. Hién nay, & nudc ta van chua
c6 nhiéu nghién ciru vé thanh phén hoa hoc cua
rau muong. Voi mong muon tim hiéu thanh phan
héa hoc cua loai thuc vat nay, de tai da thyc hién
vi¢c phan ldp va xdc dinh céu truc cia mot so
hop chat tir cdy rau muong ¢ Viét Nam. Bai bao
nay cong bo ve ket qua phan 1dp 8 hop chat trong
cay rau muong.

2. Nguyén liéu va phuong phap nghién ciru

2.1. Nguyén liéu

Rau muong (L. octovalvis) duge thu hai o
Vinh Long vao thang 5/2021. Mau dugc li¢u
duge dinh danh bai ThS. Ngé Thi Minh Huyén,
Bo mon Tai nguyén Duoc ligu - Trung tim Sam
va Dugc liéu thanh phé H6 Chi Minh. Mau tiéu
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ban s6 TB-052021DL duoc lwu giit tai Bo mon
Tai nguyén Dugc liu - Trung tim Sdm va Duge
liéu thanh phd HO Chi Minh.

2.2. Phuwong phadp nghién ciru

Phirong phap sdc ky phan lgp hop chat

Phan lap cac hop chét bing phuong phap sic
ky cot vai chat hap phu 1a silica gel (0,040-0,063
mm, Merck). Sic ky 16p mong (TLC) dugc thyc
hién trén ban mong trang san silica ge[ G60 Fasy
(Merck) Cac vét chit duoc phat hién bing dén tir
ngoai ¢ hai budc song 254 nm, 366 nm va quan
sat dudi anh sang thuong sau khi phun thude thur
vanillin-acid sulfuric.

Phicong phdp pho

Ph6é cong huong tir hat nhan dugc ghi trén
may Bruker Avance NEO 600 (Bruker, USA) tai
Vién Héa hoc, Vién Han 1am Khoa hoc va Cong
nghé Vi¢t Nam. TMS dugc sir dung lam chat
chuan noi. Phé ESI-MS duoc do trén hé thong
UPLC-MS (Acquity Qda - Waters).

2.3. Phan Ilgp

Phin trén mat dit cia Rau muong (5,0 kg
khé) dugc xay nho qua rdy kich thudc 2 mm,
chiét ngam kiét vGi dung mo6i EtOH 96%, gop
cac dich chiét va cit thu hoi dung mdi dudi ap
suat giam thu duoc 553,3 g cao tong EtOH 96%.
Phan tén cao tong trong nude nong va chiét phén
doan voi cac dung mdi c6 do phan cyc ting dan:

n-hexan, EtOAc. Cat thu héi dung méi dudi ap

sut giam thu dugc céc phan doan tuorng ung n-
hexan (264,8 g), EtOAc (104,6 g) va cdn nudc.

Phén doan n-hexan (22,5 g) dugc phan lap
bang sic ky nhanh (c6t kho) véi pha tinh 1a silica
gel, pha dong la hé dung moi gradient n-hexan-
EtOAc (v/v 100:0, 70:30, 50:50, 25:75, 0:100) va
hé dung méi ding dong EtOAc-MeOH (v/v 98:2),
thu duge mudi phén doan (H-1 - H-10). Phén
doan H-5 duoc cd can r6i két tinh vdi methanol &
nhiét do phong. Loc, rira thu dugc hop chat 1
(135 mg). Phan doan H-6 dwgc két tinh voi
methanol ¢ nhiét d§ phong, thu dugce 55 mg chat
rin dang bot mau tring. Tién hanh phan tach bt
nay bang sic ky cot, voi pha tinh 1a Sephadex
LH-20, pha dong la hé dung méi dang dong
CHCL:-MeOH (v/v 20:80), thu dwgc ba phan
doan (H-6.1 - H-6.3). Két tinh cac phén doan H-
6.2 va H-6.3 trong methanol ¢ nhi¢t do phong thu
duoc hop chat 2 (22 mg) va hop chit 3 (19 mg).
Phan doan H-4 dugc két tinh v&i methanol trong
diéu kién nhiét 46 4°C, thu duoc hop chit 4 (18
mg). Phan doan H-9 dugc phén tach bing sic ky
cot voi pha tinh silica gel, pha dong la hé dung

moi gradient CHCl;-MeOH (v/v 100:0 — 95:5)
thu dugc nam phan doan (H-9.1 - H-9.5). Két
tinh phan doan H-9.2 ¢ nhiét d6 phong thu dugc
hop chat 5 (33 mg). Phin doan H-10 dugc két
tinh véi hén hop dung méi EtOAc-MeOH (v/v
1:1) & 4°C, thu dugc hop chét 6 (96 mg).

Phén doan ethyl acetat (80,5 g) dugc phan
tich bing sic ky cot, v6i pha tinh la silica gel,
pha dong 1a hé¢ dung moéi gradient CHCl;-MeOH
(v/iv 100:0, 99:1, 95:5, 90:10, 80:20, 50:50,
0:100) thu dugc mudi phan doan (EA-1 - EA-10).
Sic ky cot pha dao RP-18 phin doan EA-04 voi
hé dung m6i MeOH-H,O (6:4 v/v) thu dugc hop
chit 7 (20 mg).

Dir liéu pho cuia cdc hop chat phdn lap dwoc

Hén hop ﬁ-sntosterol - stigmasterol (1): tinh
thé hinh kim, mau tring. B-Sitosterol (1a): 'H-
NMR (cloroform-d, 600 MHz) dy 1,08 (1H, dd, J
= 3,2; 54 Hz, Ha-1), 1,86 (1H, m, HS-1), 1,49
(1H, dd, J = 3,3; 4,6 Hz, Ha-2), 1,82 (1H, m, Hp-
2), 3,52 (1H, tt, J=4,7; 11,2 Hz, H-3), 2,23 (1H,
m, Ha-4), 2,29 (1H, ddd, J = 2,3; 5,1; 13,1 Hz,
Hp-4), 5,35 (1H, dt, J = 4,0; 2,0 Hz, H-6), 2,00
(1H, t,J= 3,6 Hz, Ha-7), 1,51 (1H, d, /= 3,2 Hz,
Hp-7), 1,47 (1H, dd, J = 2,2; 4,3 Hz, H-8), 0,97
(1H, m, H-9), 1,45 (1H, d, J = 4,7 Hz, Ha-11),
1,49 (1H, dd, J = 4,6; 3,3 Hz, H-11), 1,16 (1H, d,
J=3,5 Hz, Ho-12), 1,96 (1H, td, J = 5,1; 2,6 Hz,
Hp-12), 1,02 (1H, d, /= 6,7 Hz, H-14), 1,05 (1H,
dd, J=1,2; 5,7 Hz, Ha-15), 1,52 (1H, m, HB-15),
1,28 (2H, m, Ha/p-16), 1,14 (1H, m, H-17), 0,68
(3H, s, CH3-18), 1,01 (3H, s, CHs-19), 1,36 (1H,
m, H-20), 0,92 (3H, d, J = 6,5 Hz, CH;-21), 1,31
(2H, m, Hap-22), 1,18 (2H, q, J = 2,8 Hz, Hap-
23), 0,93 (1H, m, H-24), 1,66 (1H, pd, J = 6.8;
4,7 Hz, H-25), 0,82 (3H, d, J = 6,9 Hz, CH;-26),
0,85 (3H, d, J = 7,4 Hz, CH;-27), 1,25 (2H, m,
Ha/B-28), 0,84 (3H, 1, J = 6,8 Hz, CH;-29). "C-
NMR (cloroform-d, 150 MHz) éc 37,3 (C-1),
31,7 (C-2), 71,8 (C-3), 42,3 (C-4), 140,8 (C-5),
121,7 (C-6), 31,9 (C-7), 31,9 (C-8), 50,1 (C-9),
36,5 (C-10), 21,1 (C-11), 39,8 (C-12), 42,3 (C-
13), 56,8 (C-14), 24,3 (C-15), 28,2 (C-16), 56,1
(C-17), 12,0 (C-18), 194 (C-19), 36,1 (C-20),
18,8 (C-21), 34,0 (C-22), 26,1 (C-23), 45,9 (C-
24), 29,2 (C-25), 19,0 (C-26), 19,8 (C-27), 23,1
(C-28), 11,8 (C-29). Stigmasterol (1b): 'H-NMR
(cloroform-d, 600 MHz) dy 1,08 (1H, dd, J = 3,2;
5.4 Hz, Ha-1), 1,86 (1H, m, Hf-1), 1,49 (1H, dd,
J=13.3; 4,6 Hz, Ha-2), 1,82 (1H, m, HB-2), 3,52
(1H, tt, J = 4,7; 11,2 Hz, H-3), 2,23 (1H, m, Ha-
4), 2,29 (1H, ddd, J = 2,3; 5,1; 13,1 Hz, Hp-4),
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5,35 (1H, dt, J = 4,0; 2,0; Hz, H-6), 2,00 (1H, t, J
= 3,6 Hz, Ha-7), 1,51 (1H, d, J = 3,2 Hz, HB-7),
1,47 (1H, dd, J = 2,2; 4,3 Hz, H-8), 0,97 (1H, m,
H-9), 1,45 (1H, d, J = 4,7 Hz, Ha-11), 1,49 (1H,
dd, J = 4,6; 3,3 Hz, H-11), 1,16 (1H, d, J = 3,5
Hz, Ha-12), 1,96 (1H, td, J = 5,1; 2,6 Hz, HB-12),
1,02 (1H, d, J = 6,7 Hz, H-14), 1,05 (1H, dd, J =
1,2; 5,7 Hz, Ha-15), 1,52 (1H, m, HB-15), 1,28
(2H, m, Hw/p-16), 1,14 (1H, m, H-17), 0,68 (3H,
s, CHs-18), 1,01 (3H, s, CH3-19), 2,02 (1H, dd, J
= 3,0; 4,1 Hz, H-20), 0,92 (3H, d, J = 6,5 Hz,
CH;-21), 5,16 (1H, dd, J = 8,7; 15,2 Hz, H-22),
5,02 (1H, dd, J = 8,7; 15,2 Hz, H-23), 1,53 (1H,
m, H-24), 1,66 (1H, pd, J = 6,8; 4,7 Hz, H-25),
0,82 (3H, d, J = 6,9 Hz, CH;-26), 0,85 (3H, d, J =
7.4 Hz, CH3-27), 1.11 (2H, m, Ha/B-28), 0,84
(GH, t, J = 68 Hz, CH;29). “C-NMR
(cloroform-d, 150 MHz) dc 37,3 (C-1), 31,7 (C-
2), 71,8 (C-3), 42,3 (C-4), 140,8 (C-5), 121,7 (C-
6), 31,9 (C-7), 31,9 (C-8), 50,1 (C-9), 36,5 (C-
10), 21,1 (C-11), 39,8 (C-12), 42,3 (C-13), 56,9
(C-14), 24,3 (C-15), 28,9 (C-16), 56,0 (C-17),
12,0 (C-18), 19.4 (C-19), 40,4 (C-20), 21,2 (C-
21), 138,3 (C-22), 129,3 (C-23), 51,2 (C-24),
31,3 (C-25), 21,2 (C-26), 19,0 (C-27), 25,4 (C-
28), 12,2 (C-29). (Ti 1& cuong do tin higu trén
phé 'H-NMR & &y 5,35, 5,16 va 5,02 lan luot 1a:
1,00: 0,165 : 0,165, nén ti 1& mol ude tinh cua
1a:1b khoang 7:1). y

Acid ursolic (2): bdt, mau tring. ESI-MS
(ché do ion duong) m/z 434,0 (M - C3Hs"+ H +
H,0]", cudng dd 100%), 415,1 ([M - C;Hs']',
cudng do 2,4%), 456,4 (IM]', cuong do 2,3%).
'H-NMR (cloroform-d, 600 MHz) dy; 1,65 (1H, m,
Ha-1), 1,03 (1H, m, HB-1), 1,61 (1H, m, Ha-2),
1,56 (1H, d, J= 13,1 Hz, Hp-2), 3,22 (1H, dd, J =
5,1; 11,0 Hz, H-3), 0,75 (1H, d, J= 12,6 Hz, H-5),
1,36 (1H, d, J = 3,9 Hz, Ha-6), 1,53 (1H, m, H-
6), 1,39 (1H, m, Ha-7), 0,49 (1H, d, J = 3,4 Hz,
Hp-7), 1,94 (2H, dd, J = 8.9; 3,7 Hz, H-11), 5,28
(1H, #,J = 3,7 Hz, H-12), 1,13 (1H, d, /= 5,1 Hz,
Ha-15), 1,89 (1H, dd, J = 4,7; 13,9 Hz, HB-15),
2,04 (1H, dt, J = 4,4; 13,4 Hz, HB-16), 2,22 (1H,
d, J = 11,2 Hz, H-18), 1,33 (1H, m, H-19), 0,96
(1H, m, H-20), 1,71 (1H, m, Ha-21/HB-21), 1,51
(1H, m, HB-21/Ha-21), 1,76 (1H, dt, J = 3,7; 13,1
Hz, Ha-22), 1,68 (1H, m, HB-22), 1,01 (3H, s,
CH3-23), 0,80 (3H, s, CH3-24), 0,95 (3H, s, CHs-
25), 0,83 (3H, s, CH3-26), 1,11 (3H, s, CH;-27),
0,88 (3H, d, J = 6,4 Hz, CH3-29), 0,96 (3H, d, J =
6,4 Hz, CH;-30). "C-NMR (cloroform-d, 150
MHz) Jc 38,7 (C-1), 27,2 (C-2), 78,9 (C-3), 38,7

(C-4), 55,3 (C-5), 18,2 (C-6), 33,0 (C-7), 39,5
(C-8), 47,6 (C-9), 37,0 (C-10), 23-2 (C-11),
125,9 (C-12), 137,9 (C-13), 42,0 (C-14), 28,0 (C-
15), 24,2 (C-16), 47,9 (C-17), 52,8 (C-18), 39,0
(C-19), 38,8 (C-20), 30,5 (C-21), 36,6 (C-22),
28,0 (C-23), 15,4 (C-24), 15,3 (C-25), 17,0 (C-
26), 23,4 (C-27), 179,9 (C-28), 16,8 (C-29), 20,9
(C-30). '

Acid oleanolic (3): bot, mau trang. ESI-MS
(ché do ion dwong) m/z 439,0 ([M - "OH]’, cuong
d% 3,6%), 415,0 (M - C;Hs], cuong do 3,3%),
456,2 ([M]", cuong do 3,1%), 495,1 (M + K],
cuong do 2,0%). 'H-NMR (cloroform-d, 600
MHz) &y 1,60 (1H, d, J = 2,5 Hz, Ha-1), 0,97
(1H, m, Hp-1), 1,62 (1H, m, Ha-2), 1,56 (1H, m,
Hp-2), 3,22 (1H, dd, J = 4,3; 11,4 Hz, H-3), 0,74
(1H, d, J = 11,7 Hz, H-5), 1,56 (1H, m, Ha-6/Hp-
6), 1,36 (1H, m, HB-6/Ha-6), 1,78 (1H, dd, J =
4.4: 13,9 Hz, Ha-7), 1,44 (1H, m, HB-7), 1,54 (1H,
m, H-9), 1,99 (1H, td, J = 4,1; 13,6 Hz, Ha-11),
1,89 (1H, dd, J=4,1; 11,4 Hz, HB-11), 5,28 (1H, 1,
J=3,8 Hz, H-12), 1,72 (1H, m, Ha-15), 1,08 (1H,
dd, J=3,7; 13,8 Hz, HB-15), 1,99 (1H, td, J=4,1;
13,6 Hz, Ha-16), 1,88 (1H, m, Hp-16), 2,82 (1H,
dd, J = 4,6; 13,7 Hz, H-18), 1,62 (1H, m, Ha-19),
1,16 (1H, dd, J= 2,1; 4,7 Hz, HB-19), 1,40 (1H, m,
Ha-21), 1,21 (1H, d, J = 13,5 Hz, HB-21), 1,78
(1H, m, Ha-22), 1,59 (1H, d, J = 3,9 Hz, HB-22),
0,99 (3H, s, CH3-23), 0,76 (3H, s, CH3-24), 0.90
(3H, s, CH;-25), 0,78 (3H, s, CH3-26), 1,14 (3H, s,
CH;-27), 0,91 (3H, s, CHs-29), 0,93 (3H, s, CHs-
30).*C-NMR (cloroform-d, 150 MHz) d¢ 38,4 (C-
1), 27,2 (C-2), 79,0 (C-3), 38,7 (C-4), 55,2 (C-5),
18,3 (C-6), 32,6 (C-7), 39,3 (C-8), 47,6 (C-9), 37,1
(C-10), 23,4 (C-11), 122,6 (C-12), 143,6 (C-13),
41,6 (C-14), 27,7 (C-15), 23,0 (C-16), 46,5 (C-17),
41,0 (C-18), 45,9 (C-19), 30,6 (C-20), 33,8 (C-21),
32,4 (C-22), 28,1 (C-23), 15,5 (C-24), 15,3 (C-25),
17,1 (C-26), 25,9 (C-27), 182,2 (C-28), 33,0 (C-
29), 23,6 (C-30).

Lupeyl myristat (4): bot, mau tring. ESI-MS
(ché do ion dwong) m/z 388.8 ([M - "Cy4Ha0; -
C3Hg - H + Na]’, cuong @6 100%), 430,3 ([M -
‘CuH20, + Na]’, cuong d6 5%). 'H NMR
(cloroform-d, 600 MHz) d; 1,00 (1H, m, Ha-1),
1,62 (1H, dd, J = 2,7; 5,7 Hz, HB-1), 1,26 (2H, m,
H-2), 4,47 (1H, dd, J = 5,3; 11,1 Hz, H-3), 0,80
(1H, m, H-5), 1,50 (1H, m, Ha-6), 1,47 (1H, dd, J
= 2.6; 4,6 Hz, HB-6), 1,38 (2H, m, Hap-7), 1,30
(1H, m, H-9), 1,08 (1H, td, J = 12.,9; 4,7 Hz, Ha-
11), 1,30 (1H, m, HB-11), 1,67 (2H, m, H-12),
1,30 (1H, m, H-13), 1,92 (1H, dtd, J = 8,3; 10,4;
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13,8 Hz, Ha-15), 1,59 (1H, m, HB-15), 1,38 (2H,
m, Haf-16), 1,26 (1H, m, H-18), 2,37 (1H, td, J
=5,8; 11,1 Hz, H-19), 2,28 (2H, dd, J = 6,4; 7,9
Hz, H-21), 1,38 (1H, m, Ha-22), 1,19 (1H, d, J =
11,4 Hz, HB-22), 1,03 (3H, s, CH;-23), 0,86 (3H,
s, CH;-24), 0,84 (3H, s, CH;-25), 0,84 (3H, s,
CHs-26), 0,94 (3H, s, CHs-27), 0,79 (3H, s, CH;-
28), 4,57 (1H, dd, J = 1,4; 2,5 Hz, Ha-29), 4,69
(1H, d, J= 2,5 Hz, HB-29), 1,68 (3H, s, CH3-30),
1,25 (2H, d, J = 3,3 Hz, H-2"), 1,25 (2H, m, H-3"),
1,25 (2H, m, H-4"), 1,25 (2H, m, H-5"), 1,25 (2H,
m, H-6"), 1,25 (2H, m, H-7"), 1,25 (2H, m, H-8"),
1,25 (2H, m, H-9"), 1,25 (2H, m, H-10"), 1,25 (2H,
m, H-11"), 1,25 (2H, m, H-12"), 1,25 (2H, m, H-
13'), 0,88 (3H, t, 7,0 Hz, CHi-14")."C-NMR
(cloroform-d, 150 MHz) éc 38,4 (C-1), 23,7 (C-2),
80,6 (C-3), 37,8 (C4), 55.4 (C-5), 18,2 (C-6), 34,2
(C-7), 40,9 (C-8), 50,3 (C-9), 37,1 (C-10), 20,9
(C-11), 25,1 (C-12), 38,1 (C-13), 42,8 (C-14), 27,4
(C-15), 35,6 (C-16), 43,0 (C-17), 48,3 (C-18), 48,0
(C-19), 150,9 (C-20), 29,8 (C-21), 40,0 (C-22),
28,0 (C-23), 16,6 (C-24), 16,1 (C-25), 16,0 (C-26),
14,5 (C-27), 18,0 (C-28), 109,3 (C-29), 19,3 (C-
30), 173,7 (C-1), 34,8 (C-2'), 25,2 (C-3"), 29,6 (C-
4", 29,7 (C-5", 29,7 (C-6"), 29,6 (C-7"), 29,6 (C-8"),
29,6 (C-9), 29,2 (C-10"), 29,2 (C-11"), 31,9 (C-12),
22,7 (C-13"), 14,1 (C-14").
Urs—12-en-2a,3ﬂ,7ﬁ,16a-tetraol (5): tinh thé
hinh vay, mau tring. ESI-MS (che do ion duong)
m/z 4952 (M - H,0 + K], cuong dé 33%). 'H-
NMR (methanol-d,, 600 MHz) 4 1,96 (1H, d, J
= 10,1 Hz, Ha-1), 1,00 (1H, m, HB-1), 3,65 (1H,
m, H-2), 2,92 (1H, d, J = 9,1 Hz, H-3), 0,82 (1H,
m, H-5), 1,61 (1H, m, Ha-6/HS-6), 1,40 (1H, m,
Hp-6/Ha-6), 3,53 (1H, dd, J = 11,2; 4,5 Hz, H-7),
1,46 (1H, m, H-9), 1,97 (2H, m, Hap-11), 5,23
(1H, t, J = 3,7 Hz, H-12), 1,64 (1H, m, Ha-
15/Hp-15), 1,35 (1H, m, HB-15/Ha-15), 3,57 (1H,
dd, J = 11,4; 4.4 Hz, H-16), 2,19 (1H, d, J = 8,0
Hz, H-18), 1,44 (1H, m, H-19), 0,92 (1H, m, H-
20), 1,52 (1H, m, Ha-21HB-21), 1,28 (1H, m,
HpB-21/Ha-21), 1,61 (1H, m, Ha-22HB-22), 1,32
(1H, m, HB-22/Ha-22), 1,02 (3H, s, CH;-23),
0,81 (3H, s, CH;-24), 1,01 (3H, s, CH3-25), 1,11
(3H, s, CH3-26), 1,91 (3H, s, CH3-27), 1,14 (3H,
s, CH;-28), 0,86 (3H, d, J = 6,6 Hz, CH;-29),
0,95 (1H, d, J = 62 Hz, CH;-30). *C-NMR
(methanol-d,;, 150 MHz) dc 49,5 (C-1), 69,5 (C-
2), 84,5 (C-3), 40,4 (C-4), 56,7 (C-5), 29,2 (C-6),
73,6 (C-7), 48,2 (C-8), 49,2 (C-9), 38,1 (C-10),
24,8 (C-11), 129,3 (C-12), 140,1 (C-13), 43,1 (C-
14), 33,9 (C-15), 72,2 (C-16), 40,6 (C-17), 56,8

(C-18), 404 (C-19), 40,5 (C-20), 31,6 (C-21),
38,1 (C-22), 29,3 (C-23), 17,2 (C-24), 17,5 (C-
25), 19,5 (C-26), 24,1 (C-27), 19,5 (C-28), 17,8
(C-29), 21,5 (C-30).

Daucosterol (6): bot, mau tring. ESI-MS
(ché d6 ion duong) m/z 507,2 (IM - C5H9]
cuong do 33%), 409,0 (M - "CsH; 06 + HJ',
cudong do 4%). 'H-NMR (DMSO-ds, 600 MHz)
ou 1,81 (1H, d, J = 4,6 Hz, Ha-1), 1,01 (1H, m,
Hp-1/Ha-1), 1,79 (1H, t, J = 3,7 Hz, Ha-2), 1,49
(1H, m, HB-2), 3,47 (1H, tt, J= 4,6; 11,5 Hz, H-
3), 2,38 (1H, m, Ha-4/HB-4), 2,14 (1H, m, Hp-
4/Ha-4), 5,33 (1H, dt, J = 2,0; 4,8 Hz, H-6),
1,54 (1H, m, Ha-7), 1,93 (1H, ddt, J = 2,7; 5,1;
13,1 Hz, HB-7), 1,41 (1H, m, H-8), 0,88 (1H, m,
H-9), 1,49 (1H, m, Ha-11/HB-11), 1,41 (1H, m,
Hp-11/Ha-11), 1,97 (1H, m, Ha-12/HB-12), 1,41
(1H, m, HB-12/Ha-12), 0,98 (1H, m, H-14), 1,64
(1H, pd, J = 4,8; 6,9 Hz, Ha-15), 1,15 (1H, m, HB-
15), 1,83 (1H, m, Ha-16), 1,21 (1H, q,J= 7,0 Hz,
Hp-16), 1,17 (1H, d, J = 7,1 Hz, H-17), 0,66 (3H,
s, CH3-18), 0,97 (3H, s, CHs-19), 1,35 (1H, m, H-
20), 0,91 (3H, d, J= 6,6 Hz, CHs-21), 1,26 (2H, m,
H-22), 1,54 (2H, m, H-23), 0,77 (1H, m, H-25),
0,81 (3H, d, J = 6,9 Hz, CH3-26), 0,82 (3H, d, J =
6,9 Hz, CH;-27), 0,80 (2H, m, H-28), 0,84 (3H, t,
J=1,5Hz, CH;-29), 4,23 (1H, d, J= 7,8 Hz, H-1"),
3,03 (1H, ddd, J = 5,1; 8,6; 9,7 Hz, H-2"), 3,65 (1H,
ddd, J=2,1; 5,7; 11,7 Hz, H-3"), 2,91 (1H, ddd, J
=4.8; 7.8, 9,0 Hz, H-4"), 3,08 (1H, ddd, J = 2,1;
5,9, 9,7 Hz, H-5"), 4,23 (1H, d, J = 7.8 Hz, H-6").
SCNMR (DMSO-ds, 150 MHz) d¢c 37,2 (C-1),
29,7 (C-2), 77,3 (C-3), 38,7 (C-4), 140,9 (C-5),
121,6 (C-6), 31,8 (C-7), 31,8 (C-8), 50,0 (C-9),
36,9 (C-10), 21,0 (C-11), 40,5 (C-12), 42,3 (C-13),
56,6 (C-14), 24,3 (C-15), 28,2 (C-16), 55,8 (C-17),
12,1 (C-18), 19,5 (C-19), 36,6 (C-20), 19,0 (C-21),
33,8 (C-22), 25,9 (C-23), 45,6 (C-24), 29,1 (C-25),
20,1 (C-26), 19,3 (C-27), 23,0 (C-28), 12,2 (C-29),
101,2 (C-1'), 73,9 (C-2"), 77,2 (C-3"), 70,5 (C-4"),
77,1 (C-5"), 61,5 (C-6").

Luteolin (7): bdt, mau vang nhat. '"H-NMR
(DMSO-d,, 600 MHz) 6 12,96 (1H, s, 5-OH),
6,66 (1H, s, H-3), 6,18 (1H, d, J = 2,0 Hz, H-6),
6,44 (1H, d, J=2,0 Hz, H-8), 7,42 (1H,d, J= 2.4
Hz, H-2'), 6,89 (1H, d, J = 8,4 Hz, H-5"), 7.40
(1H, dd, J = 24; 84 Hz, H-6)."C-NMR
(DMSO-ds, 150 MHz) ¢ 163,9 (C-2), 102,9 (C-
3), 181,6 (C-4), 161,5 (C-5), 98,8 (C-6), 164,1
(C-7), 93,8 (C-8), 156,9 (C-9), 104,7 (C-10),
121,5 (C-1"), 113,4 (C-2"), 145,7 (C-3"), 149,7 (C-
4", 116,0 (C-5'), 118.,9 (C-6").
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3. Két qua va ban lun
Cong thirc phan tir ciia hop chat 2 dugce du
doan 1a C3HysO5 qua pic ion phan tir m/z 456,4

[M]” va pic phan manh m/z 4150 M -
"CH,=CH-CH,]" trén khéi ph lu’(mg ESI-MS (ché
d9 ion dwong). Do bét bio hoa cla cong thirc phan
tir C3HygO; 12 7. Phé “C-NMR va phé DEPT
chira cac tin hig¢u cong huong goi y 2 la mét hop
chit triterpen nim vong c6 30 carbon, trong d6 cé
mot carbon carboxyl (dc 179,9), hai carbon
olefinic (dc 137,9 va 125.,9), bay carbon methyl (dc
15,3, 154, 16,8, 17,0, 20,9, 23,4, 28,0), chin
carbon methylen, sau carbon methin (trong do6 co6 1
nhoém carbinol & d¢ 78,9) va nam carbon bac 4.
Cac tin hi€u cong huong nay gia thiét cho mot
trlterpen c6 khung ursen. Ph6 'H-NMR cua 2 gom
cac tin hiu: bay tin hi¢u (ndm mii don va hai miii
doi) thuge ve cac proton methyl & oy 0,80 (3H, s),
0,83 (3H, s), 0,95 (3H, s), 1,01 (3H, s), 1,11 (3H,
s), 0,88 (3H, d, J = 6,4 Hz), 0,96 (3H, d, J=63
Hz), mét proton olefinic ¢ dy 5,28 (1H, t, J = 3,7
Hz), mét proton carbmyl V] 6H 3,22 (1H, dd, J =
11,0; 5,1 Hz) co hang s0 ghép 7J dic trung cho H-
3o phu hop véi cac cong bd trude [3]. Cac tin hiéu
'H- va "C-NMR dugc quy két cho cac nguyén tur
dwa vao sy phan tich phoi hop céac pho HSQC,
HMBC va COSY. Dir liéu phé NMR cuia hgp chat
2 phu hop véi cua acid ursolic [3], do d6 2 dugc
xac dinh 1a acid ursolic. :

Cong thire phan tir ctia hgp chat 3 dugc dyu
doan 1a C3yH430; qua pic ion phan tir m/z 456,4
[M] va pic ion gia phan tr m/z 495,1 [M + KT,
va cac pic phan manh & m/z 439,0 [M - OH] m/z
415,0 [M - CHZACH-CHZ] trén pho khéi luorng
ESI-MS (ché d ion duong). Bo bét bao hoa cua
cong thirc C3pHy05 12 7. Phé *C-NMR va pho
DEPT cua 3 ¢6 cac tin higu cong huong goi y
mot hgp chit triterpen nam vong co 30 nguyén tur

carbon: mét carbon carboxyl (d¢182,2), hai carbon
olefinic (d¢ 143,6 va dc 122,6), bay carbon methyl
(0c 15,3, 15,5, 17,1, 23,6, 25,9, 28,1, 33,0), mudi
carbon methylen bdn carbon methin (trong d6 ¢6 1
nhém carbinol ¢ dc 79,0) va sau carbon béc 4. Cac
tin hiéu cong hudng nay gla thiét 3 1a mot horp cht
triterpen khung olean. Pho 'H -NMR ctia 3 gom céc
tin hi¢u: bay tin hig¢u (tit ca déu 1a miii don) thudc
vé cac nhém methyl & dy 0,76 (3H, s), 0,78 (3H, s),
0,90 (3H, s), 0,91 (3H, s), 0,93 (3H, s), 0,99 (3H, s),
1,14 (3H, s); mét proton olefinic ¢ dy 5,28 (1H, t, J
= 3,8 Hz), mét proton carbmyl 0 oy 3,22 (1H, dd, J
=11,4;43 Hz) cod hang s0 ghép 3] dac trung cho H-
3a phu hop véi cac cong bo trude [3]. Céc tin higu
'H- va "C-NMR duge quy két cho céc nguyén tir
dua vao sy phan tich phdi hop céc pho HSQC,

HMBC va COSY. Dir liéu phd NMR ciia hop chat
3 phu hgp véi cua acid oleanolic [4], do d6 3 dugc
xac dinh la acid oleanolic. .

Cong thirc phan tir cia ho'p chat 4 duogc du
doan la Cy4H760, qua cac pic ion gia phan to m/z
388 8 [M L 4H2302 - C3H6 -H + Na] ) m/z
430,3 ([M - "Cj4Hx0, + H + Na]’ trén pho khéi
lrong ESI-MS (ché do ion duong). B? bat bao
hoa cua cong thic Cy4H760,1a 7. Pho 3C-NMR
va phé DEPT cho céc tin hiéu cong hu'cmg cua
mét ester cua triterpen alcohol nam vong vdi mét
acid béo no. Céc tin hi¢u thude vé phan triterpen
gom hai carbon olefinic (d¢ 150,9 va dc 109,3),
bay carbon methyl (d¢ 14,5, 16,0, 16,1, 16,6, 18,0,
19,3, 27,9), chin carbon methylen, sau carbon
methin (trong d6 c6 mdt oxymethin & dc80,6), va
ndm carbon béc 4. Céc tin hi¢u nay pha hgp voi
mot hop chat triterpen c6 khung lupen. Tin hi¢u
carbon carbmyl dién hinh cua triterpen bi dich
chuyén vé viing truong thap (d¢ 80,6), goi y réng
nhom OH tai C-3 da dugc ester hod. Phé 'H-
NMR ciia phan triterpen gom céc tin higu cia bay
proton methyl & dy 0,79 (3H, s), 0,84 (3H, s),
0,84 (3H, s), 0,86 (3H, s), 0,94 (3H, s), 1,03 (3H,
s), 1,68 (3H, s); hai proton olefinic ¢ dy 4,69 (1H,
dJ=25 Hz)va457(1H dd, /= 2,5; 1,4 Hz)
¢6 hang so ghép cap dac trung cho hai proton
gemmal ( g ol i Hz) dac biét tin hiéu & 51—1 4,57
con xuat hién héng s0 ghép cdp xa allyllc J=14
Hz. Proton cua nhom oxymethm O oy 4,47 (1H,
dd) c6 hing s6 ghép cap *J = 11,1; 5,3 Hz dac
trlmg cho H-3a [4]. Céc tin hi¢u con lai trén phd

“C-NMR goi y céu triic ciia phan acid béo ester:
mét carbon nhom ester & dc 173,7, mudi hai
carbon methylen va m¢t carbon methyl cudi
mach cua acid myristic (C4,). Cac tin hi¢u trén
phé ‘H-NMR ciia phan acid béo ¢ dy 1,25 (m)
thude vé cac nhom methylen va & dy 0,88 (3H, t,
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J = 17,0 Hz) thuoc vé nhom methyl cudi mach.
Céc tin hi¢u 'H- va "C-NMR duoc quy két cho
cac nguyen tir dwa vao sy phan tich phoi hop phd
HSQC va HMBC. Dit liéu phé NMR cta hop
chat 4 phu hop véi cha lupeyl myristat [5]; do do,
hop chat 4 duge xéac dinh 1a lupeyl myristat.

Cong thire phan tir cia horp chét 5 dugc dy
doan la C30HsoO4 qua céc pic ion gia phin ti
m/z 4952 [M - H;O + K] trén phd khoi lugng
ESI-MS (ché d6 ion duong). P bat bio hoa
cua cong thire dy doan C30HsoO4 12 6. Phé *C-
NMR va ph6 DEPT cua hop chét 5 cho cac tin
hi¢u cong hudong goi y 5 1a mot trlterpen nam
vong (30 C) tuong ty nhur 2, nhung c6 mdt s6
diém khac biét, cu thé 1a 5 c6 hai carbon
olefinic (dc 140,1 va 129,3), tam carbon
methyl (6c 17,2, 17,5, 17,8, 19,5, 19,5, 21,5,
24,1, 29,3), sau carbon methylen, chin carbon

methin (trong d6 c6 4 nhéom carbinol ¢ d¢ 69,5,

72,2, 73,6, 84,5) va nam carbon bac 4. Cac tin
hiéu cong hudng nay dic trung cho mét hop
chat trlterpen ursen c¢6 4 nhom hydroxy. Pho
'H-NMR cua 5 gom cac tin hi¢u: tam tin hi¢u
(sau mili don va hai mii d6i) thujc vé cac
proton methyl ¢ dy 0,81 (3H, s), 1,01 (3H, s),
1,02 (3H, s), 1,11 (3H, s), 1,91 (3H, s), 1,14
(3H, s), 0,86 (3H, d, J = 6,6 Hz), 0,95 (1H, d,
J = 6,2 Hz), m{t proton olefinic ¢ dy 5,23 (1H,
t, J = 3,7; 3,7 Hz), bén proton carbinyl & dy
2,92 (IH, d, J =9,1 Hz), 3,53 (1H, dd, J =
11,2; 4,5 Hz, H-7), 3,57 (1H, dd, /=114 4,4
Hz, H-16), 3,65 (1H, m). Céc tin hiéu lH- va
'3C NMR dugc quy ket cho céc nguyén tur dua
vao sy phan tich phdi hop cac pho HSQC
HMBC va COSY. Dir li¢u pho NMR cua §
phi hgp v&i dir liéu phd cua urs-12-en-
2,3,7,16-tetraol [6]. CAu hinh twong déi cua
H-2, H-3, H-7, H-16 dugc xac dinh théng qua
SO sanh hang ) gheép cap J v6i cua tai lidu
tham khao [6], cho thdy céu hinh cac vi tri lan

luot 1a 2a, 3, 78, 16a. Do d6 hop chat 5 dugc
xac dinh la urs-12-en-2a,38,74,16a-tetraol.

Cong thire phan tir cua hUp chat 7 duge du
doan 1a C;sH;Os q] a pic ion gla phén tor m/z
284,7 [M-H]. Phé “C-NMR va pho DEPT cho
thdy 15 tin hiéu carbon cia mdt hop chét
flavonoid. Tin hi¢u carbon ¢ dc 181,6 dac trung
cua nhom carbonyl vi tri C-4 ctua khung flavon.
Cac tin higu ¢ dc 98,8 va 93,8 1a 2 tin higu déc
trup% cho C-6 va C-8 cua mdt flavonoid the} 3.7.
Pho H-NMR (DMSO-d;, 600 MHz) cho thay tin
hiéu tai dy 12,96 cia nhom OH ¢ C-5. Tin hiéu
proton vong thom ¢ dy 6,18 (d, J = 2,0 Hz, H-6)
ghép cap meta véi proton vong thom ¢ oy 6,44 (d,
J=2,0 Hz, H-8). Tin hi¢u proton vong thom & dy
7,40 (dd, J = 8,4 Hz va 2,4 Hz, H-6') ghép cap
ortho vai proton vong thom ¢ dy 6,89 (d, J = 8,4
Hz, H-5") va ghép ciip meta voi proton vong thom
¢ ou 742 (d, J = 2,4 Hz, H-2). Mét tin hi¢u
proton singlet ddc trung cua H-3 xut hién & dy
6,66 (s). Dir lieu phd NMR ciia hop chat 7 phu
hop vai cua luteolin [8], do d6 7 duge xac dinh la
luteolin.

4. Két luin

Tir phén doan n-hexan cua cdy rau muong
(Ludwigia octovalvis) 7 hgp chat da dugc phan
lap. Ngoai ra, mdt hop chét flavon 13 luteolin (7)
da duoc phan 1ap tir phén doan ethyl acetat. Phén
tich dir liéu phd va so sanh véi tai liéu tham khio
xac dinh dwoc cac hop chat 1a hdn hop -
sitosterol - stigmasterol (ti 1€ mol 7:1) (1), acid
ursolic (2), acid oleanolic (3), lupeyl myristat (4),
urs-12-en-2a,35,7p,16a-tetraol (5), daucosterol
(6) va luteolin (7), trong s6 d6 lupeyl myristat (4)
va urs-12-en-2a 3/)’ 7B.16a-tetraol (5) lan dau tién
dugc bao céo cod trong Ludwigia octovalvis. Két
qua phén lap nay c6 thé lam co s¢ cho céac nghlen
clru tiép theo vé tac dung dugce ly dua trén céac
thanh phan nay.
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