Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién, 6(1):1906-1914

Open Access Full Text Article

Bai nghién ciiu

Thanh phan héa hoc cia phan trén mat dat cdy Buém bac dai cong
Mussaenda recurvata

Lé Hoang Ngoc'2, Nguyén Bao Duy3, Tran Nguyén Minh An3, Tran Thi Mai Tram?, Nguyén Tan Phat'2,
Phan Nhat Minh'-2, Mai Thanh Chi'2, Pidng Van Son'5, Mai Dinh Tri"2"*

O 5%
)

mESEER
Use your smartphone to scan this
QR code and download this article

"Hoc Vign Khoa hoc va Céng nghé, Vién
Han lam Khoa hoc va Cong nghé Viét
Nam, Viét Nam

*Vign Cong nghé Héa hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam, Viét
Nam

*Khoa Coéng ngh¢ Héa hoc, Trudng Dai
hoc Cong nghiép Thanh phd H6 Chi
Minh

*Truong Dai hoc Su pham Thanh phé H6
Chi Minh, Viét Nam

*Vién Sinh hoc Nhiét ddi, Vién Han lam
Khoa hoc va Cong ngh¢ Viét Nam, Viét
Nam

Lién hé
Mai Pinh Tri, Hoc Vién Khoa hoc va Cong

nghé, Vién Han lam Khoa hoc va Cong nghé
Viét Nam, Viét Nam

Vién Cong nghé Héa hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam, Viét Nam

Email: maidinhtri@gmail.com

Lich st

e Ngay nhan: 27-11-2021

o Ngay chép nhén: 17-01-2022
o Ngay dang: 28-02-2022

DOI : 10.32508/stdjns.v6il.1150

| '.) Check for updates

Ban quyén

© DHQG Tp.HCM. By la bai bdo cong bé
ma& dugc phat hanh theo cac diéu khoan clia
the Creative Commons Attribution 4.0
International license.

“\_

VNUHCM PRESS
25 years of scholarly publshing

w7

N

TOM TAT

Trén thé gidi chi Buém bac (Mussaenda) thudc ho Ca phé (Rubiaceae) co6 khoang 160 loai, phan
bd chl yéu & vung nhiét déi Chau Phi, Chau A, Australia va Bong Nam A. Theo Pham Hoang Ho,
& Viét Nam c6 27 loai Budm bac, trong dé cé 6 loai dugc st dung lam thuée. Cac nghién ctiu cho
thdy thanh phan héa hoc clia chi Mussaenda cé sy hién dién clia cac nhom hop chét chinh nhu
saponin, triterpenoid, iridoid va flavonoid...Nhing nhém hop chat nay cho thay tac dung khang
viém, chéng oxy hda, doc té bao.. . Hién chua cé bat ky nghién cliu nao vé thanh phan héa hoc
va hoat tinh sinh hoc clia loai mdéi Buém bac dai cong Mussaenda recurvata & Viét Nam va trén thé
gidi. Trong bai bdo nay bao cao két qua phan lap va xac dinh cau trdc mot sé hop chat tir loai Budm
bac dai cong. S& dung ethanol ngam mau nguyén liéu, chiét thu cao toan phan, chiét long-léng
cao nay véi dung moi co dé phan cuc tdng dan n-hexan, dichloromethane, ethyl acetate thu dugc
céc cao phan doan tuang Ung. Sac ky cét silica trén cao phan doan dé phan lap hop chét. Cau tric
hoa hoc cac hap chat dugcc xac dinh dua vao phé 1D, 2D-NMR, HRESIMS két hop so sanh vdi tai
liéu tham khao. Sau hop chat gém 5-hydroxymethylfurfural (1), oleanolic acid (2), 12-hydroxy-
5a-pregn-16-ene-3,20-dione (3), B-sitosterol-D-glucopyranoside (4), 3-O-a -L-rhamnopyranosyl
quinovic acid 28-O-B-D-glucopyranosyl ester (5) va mussaendoside Q (6) dugc phan lap ti phan

trén mat dat cay Budm bac dai cong. Tat ca cac hop chat 1an dau phan lap tir loai M. recurvata.
Tirkhoa: Budm bac dai cong (Mussaenda recurvata), phan 1ap, xac dinh cau trdc, terpenoid, steroid

GIGI THIEU

Chi Buém bac (Mussaenda thudc ho Ca phé Rubi-
aceae, trén thé gi6i c6 khoang 160 loai, phin bé chu
yéu & ving nhiét d6i chau Phi, chau A, Australia va
Pong Nam!. Viét Nam c6 27 loai Buém bac dugc
ghi nhan b&i Pham Hoang Ho2, mot s6 loai dugc
sti dung lam cénh, ngoai ra c6 6 loai dugc st dung
trong y hoc ¢6 truyén lam thuéc diéu tri cac bénh
khéc nhau nhu dau hong va cac bénh ly lién quan
dén da day®. Céc nghién ctiu vé thanh phin hoéa
hoc cho thdy mot s6 loai ctia chi Mussaenda c6 hién
dién ctia cdc nhom hgp chit nhu iridoid, triterpenoid,
flavonoid *-6... Mot s6 hop chét nay cho thdy c6 tac
dung khang viém, giam dau, chdng oxy hoa, gay doc
t&€ bao”8. Budm bac dai cong Mussaenda recurvata
la loai méi dugc phat hién & khu bao ton thién nhién
Hon B3, tinh Khdnh Hoa vao nim 2017°. Dén nay
chua c6 bat ky nghién ctiu nao vé thanh phan hoéa hoc
va hoat tinh sinh hoc ctia loai nay. Bai bdo nay trinh
bay két qua phén l1ap va xac dinh cdu truc mét s6 hgp
chat phan lap tii phdn trén mdt dat cdy Buém bac dai
cong.

VAT LIEU - PHUONG PHAP

Péi tugng nghién cuu

Phan trén mét dat cdy Buém bac dai cong Mussaenda
recurvata dugc thu héi vao thang 3 nam 2020 ¢ Khu
Béo ton Thién nhién Hon Ba, tinh Khanh Hoa, Viét
Nam va dinh danh tén khoa hoc bai TS. Pidng Van
Son, Vién Sinh hoc Nhiét d6i. Mau sau khi thu hdi,
rtia sach, loai bé phén hu hai, phoi kho, nghién thanh
bot, ngdm chiét voi ethanol.

Héa chat va thiét bi

Phd cong hudng tit hat nhian dugc do trén mdy
Bruker Avance 500 MHz. Sic ky 16p mong GFgFos4
trang san. Sac ky cot véi chat hip phu la silica gel
pha thudng (240-430 mesh), cac hoa chit st dung
1a ethanol (EtOH), methanol (MeOH), n-hexane,
dichloromethane (CH,Cl,), chloroform (CHCI3),
ethyl acetate (EtOAc). Cac vét trén ban mong dugc
phat hién bang dén ti ngoai, dung dich H,SO4 10%
trong EtOH, nung néng ban & khoang 120 °C cho dén
khi hién vét.

Chiét xuat va phan lap

Tu 6,0 kg mau, ngdm chiét v6i EtOH (4 x 40 lit),
dich chiét dugc c6 quay & ap sudt kém, thu dugc
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cao EtOH (420 g). Phan tan cao vao nudc cit, lan
lugt chiét long-long v6i cdc dung modi n-hexane,
dichloromethane, EtOAc thu dugc cic cao tuong ting
n-hexane (95 g), CH,Cl, (130 g), EtOAc (80 g) va
H,O (70 g). Cao EtOAc (80 g) dugc sic ky cot
(SKC) silica gel pha thuong v6i hé dung moéi n-hexane:
EtOAc (20:1; 10:1; 5:1; 1:1; 100%), sau dé6 EtOAc:
MeOH (20:1; 10:1, 5:1, 1:1, 100%), kiém tra cic vét
giéng nhau trén sic ky 16p mong thu dugc 8 phan
doan E1-E8. Phén doan E2 (9,5 g), dugc SKC sil-
ica gel gidi ly v6i n-hexane-EtOAc (15:1, 10:1, 5:1)
thu dugc 3 phan doan (E2.1-3). Tiép tuc SKC phéan
doan E2.1 hé¢ dung mdi n-hexane: EtOAc (8:1) thu
dugc hop chiat 1 (5 mg). Phan doan E2.2 dugc SKC
nhiéu 14n v6i hé dung moi n-hexane: EtOAc (2:1) thu
dugc hop chit 2 (9,0 mg). Phén doan E4 (22,0 g)
dugc SKC véi hé dung moi EtOAc: MeOH (20:1; 10:1,
5:1, 1:1, 100%) thu dugc 4 phan doan (E4.1-E4.4).
Phéin doan E4.1 (2,5 g) dugc SKC nhiéu lan véi hé
dung méi gidi ly CHCl3: MeOH (10:1) thu dugc hop
chat 3 (6 mg). Trong phan doan E.4.3 (5,2 g) co xuit
hién két tha, loc két tha, két tinh lai trong dung moi
CHCl3: MeOH (1:1) thu dugc hgp chat 4 (150 mg).
Phan doan E6 (15 g) dugc thuc hién SKC silica gel
pha thudng véi hé dung méi gidi ly EtOAc: MeOH
(10:1; 5:1; 1:1; 100%) thu dugc 5 phan doan (E6.1-
E6.5). Phan doan E6.2 (3,4 g) ti€p tuc dugc SKC hé
dung moi n-hexane: CHCl3: MeOH (1:3:1) thu dugc
hgp chét 5 (8.9 mg). Phin doan E6.4 (4,6 g) dugc
thuc hién SKC silica gel pha thuong hé dung moi n-
hexane: CHCl3: MeOH (5:1! 0:1) thu dugc 3 phan
doan (E6.4.1-E6.4.3). Hop chit 6 (8,5 mg) thu dugc
ti phan doan E6.4.2 (1,1 g) qua qud trinh SKC nhiéu
14n hé dung moéi n-hexane:CHCl3:MeOH (0,2:2:1).
5-Hydroxymethylfurfural (1): dang ddu, 'H-NMR
(500 MHz, CDCl3), 6 (ppm), J (Hz): 9,60 (1H, s, H-
6); 7,51 (1H, d 3,5 H-3); 6,52 (1H, d; 3,5 H-4) va 4,72
(3H, s H,-7).13C-NMR (125 MHz, CDCl3), 8¢ (ppm):
178,2 (C-6); 162,7 (C-5); 151,8 (C-2); 125,1 (C-3);
108,9 (C-4) v 56,7 (C-7)

Oleanolic acid (2): bdt mau tring, 'H-NMR (500
MHz, CDCly), 6 (ppm), J (Hz): 3,23 (1H, dd, 5,0;
12,0; H-3); 5,28 (1H, t, 3,5; H-12); 1,13 (3H, s, H-
27); 0,98 (3H, s, H-23); 0,91 (3H, s, H_29); 0,93
(3H, s, H-30); 0,91 (3H, s, H-25); 0,76 (3H, s, H-26)
va 0,77 (3H, s, H-24).13C-NMR (125 MHz, CDCl3),
Sc(ppm): 38,7 (C-1); 27,2 (C-2); 79,0 (C-3); 38,9 (C-
4); 55,2 (C-5); 18,3 (C-6); 33,8 (C-7); 39,3 (C-8); 47,6
(C-9); 37,1 (C-10); 23,4 (C-11); 122,5 (C-12); 143,7
(C-13); 41,1 (C-14); 27,7 (C-15); 23,0 (C-16); 46,4 (C-
17); 41,6 (C-18); 45,9 (C-19); 30,7 (C-20); 32,6 (C-
21); 32,4 (C-22); 28,1 (C-23); 15,5 (C-24); 15,3 (C-25);
15,3 (C-25); 25,9 (C-27); 181.9 (C-28) va 33,0 (C-29).
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12f3-Hydroxy-5c-pregn-16-ene-3,20-dione (3): bot
mau tring, '"H-NMR (500 MHz, CDCl3), § (ppm), ]
(Hz): 6,11 (1H, dd; 3,5; 2,0, H-16); 3,67(1H, dd; 10,5;
5,0; H-12); 2,37 (3H, s, H3-21); 1,04 (3H, s, H3-19)
v4 0,90 (3H, s, H3-18).13C-NMR (125 MHz, CDCl3),
8¢ (ppm): 38,1 (C-1); 38,2 (C-2); 199,0 (C-3); 44,5 (C-
4); 46,6 (C-5); 29,5 (C-6); 29,4 (C-7); 32,5 (C-8); 52,6
(C-9); 35,7 (C-10); 28,7 (C-11); 73,4 (C-12); 52,1 (C-
13); 53,8 (C-14); 32,1 (C-15); 148,6 (C-16) 1554 (C-
17); 11,3 (C-18); 11,7 (C-19); 211,5 (C-20) va 26,7 (C-
21).

B-Sitosterol-3-O--D-glucopyranoside (4): bot
mau tring, 'H-NMR (500 MHz, DMSO-dg), &
(ppm), J (Hz): 3,06 (1H, m; H-3); 5,32 (1H, d, 3,0;
H-6); 0,65 (3H, , H-18); 0,99 (3H, , H-19); 0,95 (3H,
d, 6,5 H-21); 0,84 (3H, d, 6,5 H-26); 0,82 (3H, d,
6,0; H-27); 0,82 (3H, t, 6,0; H-29); 4,22 (1H, d, 7,5;
H-1)); 2,99 (1H, m; H-2); 3,02 (1H, m; H-3); 3,06
(1H, m; H-4"); 3,46 (1H, m; H-5"); 341 (1H, m; H-6a)
va 3,66 (1H, dd; 6,0; 12,0 H-6'b). 3C-NMR (125
MHz, DMSO-dg), 8¢ (ppm): 36,8 (C-1); 29,2 (C-2);
76,7 (C-3); 38,3 (C-4); 140,4 (C-5); 121,1 (C-6);
31,3 (C-7); 31,4 (C-8); 49,5 (C-9); 36,2 (C-10); 20,5
(C-11); 39,1 (C-12); 41,8 (C-13); 56,1 (C-14); 23,8
(C-15); 27,7 (C-16) 55,4 (C-17); 11,7 (C-18); 19,0
(C-19); 36,2 (C-20); 18,5 (C-21); 33,3 (C-22); 25,5
(C-23); 45,1 (C-24); 28,7 (C-25); 18,9 (C-26); 19,4
(C-27); 22,6 (C-28); 11,6 (C-29); 100,7 (C-1"); 73,4
(C-2); 76,7 (C-3"); 70,1 (C-4); 76,9 (C-5") va 61,1
(C-6).

3-0-a -L-Rhamnopyranosylquinovic acid 28-0-f3-
D-glucopyranosyl ester (5): bot mau tring, 'H-
NMR (500 MHz, DMSO-dg), § (ppm), J (Hz): 2,96
(1H, dd; 11,5; 4,5; H-3); 5,48 (1H, brs, H-12) 0,90 (3H,
s, H-23); 0,70 (3H, s, H-24); 0,87 (3H, s, H-25); 0,75
(3H, s, H-26); 0,82 (3H, d, 6,0; H-29) va 0,86 (3H, d,
6,0; H-30); 4,58 (1H, s; H-1"); 3,37 (1H, m; H-2’); 3,61
(1H, m; H-3’); 3,08 (1H, m; H-4’); 3,50 (1H, m; H-5);
1,09 (3H, d, 6,0; H-6"); 5,24 (1H, d, 8,0; H-17); 3,08
(1H, m; H-2”); 3,14 (1H, m; H-3”); 3,11 (1H, m; H-
4”);3,18 (1H, m; H-5”); 3,45 (1H, dd, 11,0; 5,0; H-6"a
va 3,59 (1H, dd, 11,0; 1,5; H-6"b). '3C-NMR (125
MHz, DMSO-dg), 8¢ (ppm): 38,4 (C-1); 28,9 (C-2);
87,4 (C-3); 39,8 (C-4); 54,9 (C-5); 17,1 (C-6); 36,2 (C-
7); 40,0 (C-8); 46,1 (C-9); 36,3 (C-10); 22,4 (C-11);
128,4 (C-12); 131,8 (C-13); 55,2 (C-14); 29,6 (C-15);
25,4 (C-16) 47,7 (C-17); 53,5 (C-18); 38,3 (C-19); 36,4
(C-20); 18,5 (C-21); 35,4 (C-22); 28,2 (C-23); 16,4 (C-
24); 16,0 (C-25); 18,1 (C-26); 176,1 (C-27); 175,1 (C-
28); 17,4 (C-29); 20,9 (C-30); 102,7 (C-1"); 72,1 (C-2");
70,8 (C-3"); 70,7 (C-4); 68,4 (C-5’); 17,6 (C-6"), 94,0
(C-17); 72,3 (C-27); 76,5 (C-3"); 69,6 (C-47), 77,6 (C-
5”) va 60,7 (C-6”).
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Mussaendoside Q (6): bot mau tring, I'H-NMR (500
MHz, DMSO-dg), '3C-NMR (125 MHz, DMSO-dg),
Oc (ppm) (xem Bang 1)

KET QUA VA THAO LUAN

Tu cao EtOAc phdn trén mat dit cta cdy Budm
bac dai cong Mussaenda recurvata qua qud trinh
sic ky cot da phén 1ap va xdc dinh cdu triac 6 hop
chét, 5-hydroxymethylfurfural (1), oleanolic acid
),
(3)s

-L-rhamnopyranosylquinovic

123-hydroxy-5a-pregn-16-ene-3,20-dione
B-sitosterol-D-glucopyranoside (4), 3-O-a
28-0-B-D-
glucopyranosyl ester (5), mussaendoside Q (6)
(Hinh 1)
Hgp chit 1:
Phé 'H-NMR (CDCl3) ctia 1 cho céc tin hiéu codng
hudng ctia hai proton vong furan 8y (7,51 (1H, d, 3,5
Hz; H-3); 6,52 (1H, d, 3,5 Hz; H-4], nhém oxymethy-
lene & &y [4,72 (2H, s, H-7); mét tin hiéu ctia nhém
aldehyde tai §g 9,60 (1H, s, H-6). Ph3 13C-NMR (125
MHz, CDCl3) cho tin hiéu cong hudng cip carbon
olefin tai 6¢ [125,1 (C-3); 108,9 (C-4)], hai tin hiéu
carbon ti cép tai [O¢ 162,7(C-5); 151,8 (C-2)] cung
tin hiéu carbon aldehyde & ¢ 178,2 (C-6) va carbon
oxymethylene 8¢ 56,7 (C-7). Céu truc hoéa hoc cta
1 dugc dé nghi la 5-hydroxymethylfurfural do su phu
hop cac s6 liéu NMR véi tai liéu tham khao 0.
Hop chit 2:
PhS 'H-NMR clia hgp chét 2 cho cac tin hiéu cong
hudng ting vdi 1 proton carbinol 6 &y 3,23 (1H, dd,
12,0; 5,0 Hz; H-3) ], 1 proton néi d6i 6y 5,28 (1H, t,
3,5 Hz; H-12)], & vung tli trudng cao c6 tin hiéu ctia 7
nhém methyl [8y 1,13 (3H, s, H-27); 0,98 (3H, s, H-
23); 0,91 (3H, s, H_29); 0,93 (3H, s, H-30); 0,91 (3H,
s, H-25); 0,76 (3H, s, H-26) va 0,77 (3H, s, H-24)],
3 nhém methine va 10 nhém methylene trong ving
0,7-2,9 ppm. Phd '3C-NMR két hop v6i DEPT ctia
hgp chit 2 cho cac tin hiéu ting véi 30 carbon gom
1 carbon carbonyl 8¢ 181,9 (C-28), 1 carbon oxyme-
thine & 8¢ 79,0 (C-3), 1 carbon olefin bac ba 6¢ 122,5
(C-12), 1 carbon olefin bac bén &¢ 143,7 (C-13), 7
nhém methyl [8¢ 33,0 (C-29); 28,1 (C-23); 25,9 (C-
27); 23,5 (C-30); 17,1 (C-26); 15,5 (C-24) va 15,3 (C-
25)], 10 carbon methylene [d¢ 45,9 (C-19); 38,7 (C-
1); 32,6 (C-21); 33,8 (C-7); 32,4 (C-22); 27,7 (C-15);
27,2 (C-2); 23,4 (C-11); 23,0 (C-16) va 18,3 (C-6)], 3
carbon methine [J¢ 55,2 (C-5); 47,6 (C-9) va 41,6 (C-
18)], va 6 carbon bac bdn [§¢ 46,4 (C-17); 41,1 (C-14);
39,3 (C-8); 38,9 (C-4); 37,1 (C-10) va 30,7 (C-20)]. So
sanh cho thay c6 sy tuong hop gitia s6 liéu NMR va
trong tai liéu tham khao'!, hgp chét 2 dugc dé nghi
la oleanolic acid.
Hogp chit 3:

acid

Phé 'H-NMR cho théy proton olefin ¢ dy 6,11 (1H,
dd, 2,0; 3,5; H-16), mot tin hiéu oxymethine & oy
3,67(1H, dd; 10,5; 5,0 Hz, H-12), ba tin hiéu singlet
ctia cac nhom methyl tai [0y 2,37 (3H, s, H3-21), 1,04
(3H, s, H3-19), 0,90 (3H, s, H3-18)], ngoai ra con co6
cdc tin hiéu ctia nhiéu nhom methine va methylene
trong viing 0,90-2,50 ppm. Phd 13C-NMR két hop
v6i HSQC cho thdy c6 21 carbon, trong d6 2 carbon
carbonyl tai 8¢ (211,5 va 199,0; C-3, C-20), carbon
olefin tai 8¢ 148,6 (C-16), mot carbon oxymethine &
8¢ 73,4 (C-12), 3 nhém methyl & 8¢ (11,3; 11,7; 26,7;
C-18, C-19, C-21), ba carbon bic 4 tai 6 ¢ (155,4, 52,1
va 35,7; C-17, C-13, C-10), ngoai ra con cac nhém
methine va methylene trong viing 28-54 ppm. Vi tri
nhoém carbonyl néi vao C-3 va C-20 thong qua tuong
tdc HMBC & 0y 2,05 (H-1) va 85 2,11(H-4) véi car-
bon & 8¢ 211,5 (C-1), va ca tin hiéu & 6 2,37 (H3-
21) vdi carbon & ¢ 199,0 (C-20) va &¢ 155,4 (C-17),
cing nhu 8y 6,11 (1H, dd, 2,0; 3,5, H-16) véi 6¢
155,4 (C-17). Tuong tac HMBC con cho thdy pro-
ton tai 6y 0,90 (3H, s, H3-18) cho tuong quan véi
carbon bac 4 6 8¢ 52,1 (C-13) va ctia 6y 1,04 (3H,
s, H3-19) véi carbon & 8¢ 35,7 (C-10), nhu vy hai
nhém methyl nay lan lugt ndi vao carbon bac bon
cta khung. Tu nhing di liéu phé nghiém NMR,
hgp chdt 3 xdc dinh 1a 12f-hydroxy-50-pregn-16-
ene-3,20-dione 2.

Hgp chit 4: bot mau tring.

Phd 'H-NMR ctia hgp chét 4 cho cac tin hiéu 1 proton
olefin 6 6 5,32 (1H, d, 3,0 Hz; H-6), proton carbinol
& 6y 3,06 (1H, m H-3), proton ctia 2 nhom methyl tai
S 0,99 (3H, , H-19); 0,65 (3H, , H-18); proton ctia 3
nhém methyl 6 8y 0,95 (3H, d, 6,5 Hz; H-21); 0,84
(3H, d, 6,5 Hz; H-26); 0,82 (3H, d, 6,0 Hz; H-27) va
1 nhém methyl ké nhém methylene 6 65 0,82 (3H, t,
6,0 Hz; H-29). Bén canh d6 cho thdy proton anomer
&8y 4,22 (1H, d, 7,5 Hz; H-1’); céc proton oxyme-
thine va oxymethylene & 8y 2,99-3,70 (H2¢-H6¢)
ctia don vi dudng hexose. Hang s6 ghép Jaa =7,5 Hz
ctia proton anomer dy dodn céu hinh B-D-Glc cta
don vi dudng. Phé '3C-NMR clia 4 cho thdy carbon
oxymethine & 6¢ 76,7 (C-3), cdp carbon olefine & d¢
140,4 (C-5) va §¢ 121,1 (C-6), ndm nhom methyl &
8¢ 11,7 (C-18); 8¢ 19,0 (C-19), 8¢ 18,5 (C-21);8¢ 18,9
(C-26); 19,4 (C-27) cuing v6i nhom methyl ké carbon
methylene & d¢ 11,6 (C-29). Ngoai ra, con ¢ carbon
anomer & 6¢ 100,7 (C-1¢) cling v6i carbon oxyme-
thine va oxymethylene trong viing d¢ 61-77 ctia don
vi dudng f-glucopyranose. Tt dit liéu phé cho thdy
hop chat 4 c6 cdu tric ciia mét steroid khung stigmat-
5-ene va don vi dudng glucose gin tai C-3 cla agly-
cone tai C-3. So sanh dit liéu NMR ctia 4 véi tai liéu 13
dé nghi hgp chit 4 1a B-sitosterol-D-glucopyranoside
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Hinh 1: C4u tric hoa hoc ctia hgp chat 1-6

Hgp chit 5:

Phé HRESIMS cho peak ion phén gia & m/z 793,5246
[M-H]~ tuong ting cong thiic phan ti C42HegO14.
PhS '"H-NMR ctia hgp chat 5 cho cac tin hiéu cong
hudng ctia 1 proton oxymethine tai oy 2,96 (1H, dd;
11,5; 4,5 Hz; H-3), 1 proton olefine & 8y 5,48 (1H,
brs; H-12). & vung trudng cao c6 tin hiéu ctia 6 nhém
methyl gom 4 nhom dang singlet [8y 0,90 (3H, s, H-
23); 0,70 (3H, s, H-24); 0,87 (3H, s, H-25); 0,75 (3H,
s, H-26) va 2 nhém mii doi 0,82 (3H, d, 6,0 Hz; H-
29), 0,86 (3H, d, 6,0 Hz; H-30)], cic nhém methine va
methylene trong viing g 0,80-2,20. Ngoai ra con tin
hiéu ctia 2 proton anomer tai 0y 4,58 (1H, brs, H-1")
va 8y 5,24 (1H, d; 8,0; H-17) cling cidc nhom oxyme-
thine va oxymethylene ctia 2 phin ti dudng tit 3,0-3,7
ppm. Ph§ 3C-NMR két hop v6i ki thuat DEPT ciia
hgp chit 5 cho cdc tin hiéu cong hudng tGing véi 42
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carbon bao gém 02 carbon carbonyl d¢ 175,1 (C-28)
va 176,1 (C-27), 1 carbon carbinol & &¢ 87,4 (C-3),
02 carbon olefin tai [6¢ 128,4 (C-12), 131,8 (C-13)], 6
carbon methyl [§¢ 28,2 (C-23); 16,4 (C-24); 16,0 (C-
25); 18,1 (C-26); 17,4 (C-29) va 20,9 (C-30)] va cac
tin hiéu ctia cac nhdm methine va methylene va car-
bon béac 4 & 17-56 ppm. Tin hiéu carbon cua 2 don
vi dudng bao gdm 2 carbon anomer tai [§¢ 102,7 (C-
I’) va 94,0 (C-17) cung 8 carbon oxymethine, 1 car-
bon oxymethylene, mot carbon methyl. TU cac di
liéu phd nghiém, du dodn hgp chit 5 13 mot triter-
pene 5 vong, c¢6 khung la ursan-12-ene mang 1 lién
két doi, 1 nhém -OH, 2 nhém -COOH va 2 don vi
duong. Ph6 COSY, HSQC va HMBC dugc ghi nhan
dé xac dinh cic néi lién két trong ciu tric phan tu.
Phé HMBC cho thdy hai nhém methyl & H-23 (6y
0,90)/H-24 (87 0,70) tuong téc véi C-3 (8¢ 87,4), C-4
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(6¢ 39,8), C-5 (O¢ 54,9) xdc nhan sy hién dién nhém
oxymethine ¢ C-3 va hai nhom methyl néi vao C-4
ctua khung. Tin hiéu cdng hudng ctia proton nhém
methyl H-25 (84 0,87) cho tuong tic C-5 (¢ 54,9),
C-9 (8¢ 46,1), C-10 (O¢ 36,3); va gitta proton H-26
(81 0,75) v6i C-7 (8¢ 36,2), C-9 (8¢ 46,1), C-14 (8¢
55,2) xac nhén vi tri hai nhém methyl nay gin vao
C-8 va C-10. Vi tri ndi doi C-12/C-13 cing dugc
xac nhén thong qua tuong quan HMBC gitia H-12
(81 548) téi C-9 (8¢ 46,1), C-14 (8¢ 55,2), C-18
(8¢ 53,5). Tuong quan HMBC cta H-29 (g 0,82)
v6i C-18 (8¢ 53,5), C-19 (8¢ 38,3), C-20 (8¢ 36,4);
va gitia H-30 (8 0,86) t6i C-19 (6C 36,2), C-20 (¢
38,3) cho th4y hai nhém methyl néi vao C-19 va C-
20. Nhu vay phan aglycone ctia hgp chit 5 c6 khung
ursane-12-ene. Phin dudng ctia hgp chit 5 dugc xac
dinh rhamnose véi cac tin hiéu 6. 102,7; 72,1; 70;8;
70,7; 68,4, 17,6 cling nhu proton anomer oy 4,58 (1H,
s; H-1) trén pho I'H-NMR va don vi duong con lai la
glucose (8¢ (94,0; 72,3; 76,5; 69,6, 77,6; 60,7) cling
nhu hing s6 ghép cip tai H-1” (8 5,24; d; 8,0 Hz).
Hon nita vi tri ctia don vi dudng L-rhamnose néi vao
C-3 thong qua tuong quan HMBC gitta H-1' (5 4,58,
brs) t6i C-3 (8¢ 87,4); va don vi dudng Glc néi vao
C-28 do c6 sy tuong quan gitta H-1" (8 5,24; d;
8,0 Hz) vé6i C-28 (8¢ 175,1). Céc tuong tic HMBC
dugc trinh bay trong Hinh 2. Tl céc bién luan trén
két hgp tai liéu tham khao '* x4c dinh hgp chit 5 1a
3-0-o-L-rhamnopyranosylquinovic acid 28-O--D-
glucopyranosyl ester (glycoside A).

Hgp chit 6:

Phé HRESIMS cho peak ion phan gia & m/z
1196,6203 [M-H]~ tuong tng cong thiic phan ti
CeoHos023N. Phd 'H-NMR ctia hgp chit 6 cho céc
tin hiéu cdng hudng ctia 3 prototon olefin dy 5,87
(1H, dd; 15,0; 9,0 Hz; H-22), 6,31 (1H, dd; 15,0; 11,0
Hz; H-23), 6,83 (1H, d; 11,0 Hz; H-24), 1 proton
oxymethine tai 6y 3,02 (1H, dd, 11,5; 5,5 Hz; H-3),
tin hiéu ctia 5 nhém methyl dang singlet 6 0,90 (3H,
s, H-19); 1,90 (3H, s, H-26); 1,03 (3H, s, H-28); 0,86
(3H, s, H-29), 0,93 (3H, s, H-30), 03 nhém methyl &
8y 1,12 (3H, d; 6,5 Hz; H-21), 0,74 (3H, d; 7,5 Hz;
3’-CHj3) va 1,25 (3H, d, 7,0 Hz; 4-CHj3), mdt nhém
oxymethylene xuit hién & Oy 3,44, 3,60 (2H, my;
Hj;-18). Ngoai ra con xudt hién ctia 4 proton anomer
& Om 5,03 (1H, br s,); 4,82 (1H, br s,); 4,17 (1H, d;
8,0 Hz); 4,73 (1H, d; 7,5 Hz) va 2 nhém methyl &
oy 1,11 (3H, d; 6,5 Hz ); 1,14 (3H, d; 6,5 Hz) tuong
ting v6i 4 don vi dudng. Ph§ '3C-NMR két hop
v6i DEPT cho thdy 6 c6 60 carbon gom 36 carbon
cta phin aglycon va 24 carbon cta phin dudng,
gbm 9 carbon tu cdp, 10 carbon methine, 9 carbon
methylene, 8 carbon methyl cia phén aglycon. Bén

canh d6 con c6 4 carbon anomer, 10 carbon methine,
2 carbon methylene, 2 carbon methyl ctia cdc don vi
dudng. Tu di liéu phd 'H- va 3C-NMR du dodan
cdu tric hoa hoc cha 6 la mot triterpenoid vé6i 2
don vi duong Glc va 2 don vi Rham. Ph§ COSY,
HSQC, HMBC dugc ghi nhan d€ xic dinh cic néi
lién két ctia chung. Phé HMBC cho thdy c6 su tuong
quan H-28 (85 1,03)/H-29 (84 0,86) véi C-3 (8¢
89,0)/C-4 (6¢ 38,8)/C-5(8¢ 50,4) cho thdy sy hién
dién nhém hydroxy tai C-3. Phé HMBC con cho
théy su tuong quan ctia H-20 (8y 2,52)/H-24 (8
6,83) v6i C-22 (8¢ 148,3)/C-23 (8¢ 123,3); va giiia
H-21 ( 8y 1,12) v6i C-22 (8¢ 148,3); til H-23 (8y
6,31)/H-26 (Sy 1,90) téi C-24 (8¢ 134,1)/C-25 (8¢
127,6); ctng nhu gitta H-22 (0 5,87) v6i C-24 (6¢
134,1) xac nhan ndi déi lién hgp tai C-22/C-23 va
C-24/C-25. Ph8 '3C-NMR cho thdy sy ton tai nhém
o-amino-3,4-dimethyl-y-lactone tuong ting cac gia
tri (8¢ 174,9; 53,7; 37,3; 76,65 8,0; 16,1). Vi tri nhém
oxymethylene dugc néi vao C-13 do c6 sy tuong
quan HMBC gitta H-18 (6y 5,87) v6i C-12 (d¢
25,0)/C-13 (6¢ 48,7). Hai don vi dudng Glc déu co
cdu hinh f dya vao hing s6 ghép cip cta 2 proton
anomer (J= 8,0 va 7,5 Hz), hai don vi duong Rham
x4c dinh cdu hinh a dya vao tin hiéu proton anomer
Phan tich ph6 HMBC
cho théy carbon anomer phin dudng Glc I néi vao

dang mai bau-rong (brs).

aglycon tai C-3 do c¢ sy tuong tac gitia H-1 (O
4,17) ctia Glc 1 t6i C-3 (8¢ 89,0), Glc II néi vao C-2
ctia Gl I thong qua tuong tic H-1 (8 4,73) ctia Glc
II t6i C-2 (677,6) ctia Glc I, don vi Rham I ndi vao
Glc II qua tuong quan H-1 (6 5,03) ciia Rham I v6i
C-2(6¢77,3) cta Glc I1, phan dudng Rham II ndi vao
Glc I qua tuong quan H-1 (g 4,82) chia Rham I v6i
C-4 (8¢77,6) cta Glc I, nhu vay lién két dudng dugc
xdc nhin 13 [o-L-rhamnopyranosyl-(1! 2)-O-f-
D-glucopyranosyl-(1! 2)]-¢-L-rhamnopyranosyl-
(1! 4)-O-B-D-glucopyranoside. T cic gid tri phd
nghiém NMR va so sanh véi ctai liéu'>, hop chit 6
dugc x4c dinh 12 mussaendoside Q

KET LUAN

Tu cao EtOAc phén trén mat dit cdy Budém bac
dai cong da phan lap va xdc dinh clu tric 6
hgp chét gom, 5-hydroxymethylfurfural (1), oleano-
lic acid (2), 12B-hydroxy-5a-pregn-16-ene-3,20-
dione (3), B-sitosterol-D-glucopyranoside (4), 3-
O-a-L-rhamnopyranosyl quinovic acid 28-O-f-D-
glucopyranosyl ester (5 ) va mussaendoside Q (6).
Cau tric hoa hoc cta cdc hgp chit duge xac dinh dua
vao phd NMR va so sanh tai liéu tham khao. Tuy ca
sau hgp chét nay da biét hién dién trong cac loai ciy
khac nhung déy 14 Ian d4u dugc bao cdo c6 trong cay
Mussaenda recurvata
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Bang 1: Dirliéu phé 'H va '>C NMR ctia hop chiat 6

STT

O 0 N N U1 B W N~

—_—
= o

BN DN N D N N DN DN N DD o e e e e e
O 0 NI QN Ul A WD = O O 0NN U RN

Hop chit 6 (DMSO-d6)
S0y ppm (J, Hz) (500 MHz)
1,13 (1H, m)/1,65 (1H, m)
1,33 (1H, m)/1,68 (1H, m)
3,02 (1H, dd; 11,5; 4,5)

1,45 (1H, m)/1,64 (1H, m)
1,56 (1H, m)/1,95(1H, m)

1,52 (1H, m)/ 2,06 (1H, m)
1,51 (1H, m)/2,18 (1H, m)

1,10 (1H, m)/1,41 (1H, m)
1,26 (1H, m)/1,53 (1H, m)
1,62 (1H, m)

3,45 (1H, m)/3,60 (1H, m)
0,95 (3H, s)

2,52 (1H, m)

1,12 (3H, d; 6,5)

5,87 (1H, dd; 15,0; 9,0)
6,31 (1H, dd; 15,0; 11,0)
6,83 (1H, d; 11,0)

1,90 (3H, s)

1,03 3H, s)
0,86 (3H, s)
0,78 (3H, s)

5,08 (1H, d; 8,0)
2,65 (1H, m)
4,72 (1H, m)
0,74 (1H, d; 7,5)
1,25 (3H, d; 7,0)

4,17 (1H, d; 8,0)

3,36 (1H, m)

3,64 (1H, m)

3,20 (1H, m)

3,46 (1H, m)

3,62 (1H, m)/3,79 (1H, m)

4,73 (1H, d; 7,5)
3,08 (1H, m)
3,07 (1H, m)
2,94 (1H, m)

S¢ ppm (125 MHz)

353
27,7
89,0
38,8
50,4
17,4
25,9
132,8
135,4
36,3
21,4
25,0
48,7
49,2
31,0
28,5
49,6
61,2
19,2
40,7
20,8
148,3
123,3
134,1
127,6
12,9
169,1
25,9
25,5
15,4
174,9
53,7
37,3
76,6
8,03
16,1

103,6
77,6
76,9
77,6
76,2
61,9

99,6
77,3
76,9
722
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Table 1 continued

A U R W N =

3,18 (1H, m)
3,38 (1H, m)/3,82 (1H, m)

5,03 (1H, brs)
3,65 (1H, m)
3,67 (1H, m)
3,28 (1H, m)
3,95 (1H, m)
1,11 (3H, d; 6,5)

4,82 (1H, brs)
3,48 (1H, m)
3,20 (1H, m)
3,11 (1H, m)
3,94 (1H, m)
1,14 (3H, d, 6,5)

77,6
60,2

100,7
70,7
71,2
73,2
68,9
18,1

100,0
70,5
71,9
72,9
68,0
18,2

Hinh 2: Tuong quan chinh HMBC ctia hgp chat 3,5 va 6
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LGOI CAM ON

Cong trinh dugc tai tr¢g bsi Vién Han lam Khoa
hoc va Cong nghé Viét Nam trong dé tai ma s6
NCVCC15.02/21-21

DANH MUC CAC TU VIET TAT

br: broad

d: doublet

DEPT: Distortionless enhancement by polarization
transfer

HMBC: Heteronuclear nultiple Bond correlation
HRESIMS: High resolution electrospray ionisation
mass spectrometry

HSQC: Heteronuclear single quantum correlation

m: multiplet

NMR: Nuclear magnetic resonance

q: quartet

s: singlet

t: triplet
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ABSTRACT

The genus Mussaenda belongs to the family Rubiaceae with about 160 species. These species
are widespread in tropical and subtropical zones. In Vietnam, the genus contains 27 species. Sev-
eral plants of this genus were used in the folk medicine for the treatment of different diseases.
Mussaenda plants are a rich source of saponins, terpenoids, iridoids and flavonoids. .. These com-
pounds have shown the potential significant biological effects as anti-inflammatory, antioxidant,
and anticancer activities. Up to now there is no report on phytochemical composition and biolog-
ical activities of Mussaenda recurvata. In this paper, we have reported the isolation and structural
determination of six compounds from Mussaenda recurvata. Aerial parts of Mussaenda recurvate
were collected and exhaustively extracted with ethanol to yield the crude extract. The extract was
suspended in water and successively partitioned with n-hexane, dichloromethane, ethyl acetate
to yield extracts, respectively. The isolation was performed using column chromatography on sil-
ica gel. Their chemical structures were elucidated by HRESI-MS, 1D, 2D-NMR and compared their
NMR data with the ones in the literature. Six compounds, including 5-hydroxymethylfurfural (1),
oleanolic acid (2), 123-hydroxy-5a-pregn-16-ene-3,20-dione (3), B-sitosterol-D-glucopyranoside
(4), 3-O-a-L-rhamnopyranosyl quinovic acid 28-O-B-D-glucopyranosyl ester (5) and mussaen-
doside Q (6), were isolated from the ethyl acetate extract of aerial parts of Mussaenda recurvate .
These compounds were reported for the first time in M. recurvate although they were known in
other plants.

Key words: Mussaenda recurvate, isolation, chemical structure elucidation, terpenoid, steroid
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