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ABSTRACT

Kaempferol 3-O-o-L-rhamnopyranoside, quercitrin, daucosterol and hesperidin were
isolated from leaves and stem of Dendrophtaoe pentandra, which is a parasitic plant on Annona
squamosa in Dong Nai of Vietnam. Their structures were determined by means of ESI-MS,

'H-NMR, C-NMR and DEPT spectra.

I- MG DAU

Cay chum gtri ki sinh trén mot hay mot vai
loai cay khac nhau & nhiing ving 6n déi, nhiét
d6i [1]. Tir lau chum guri da duoc dung dé chita
tai bién mach mau, dau dau [2] va tri cdc bénh
v€ khép [3]. Artany va cong su da tach duge
quercitrin va quercetin tir chum gui [4, 5].

Trong bai bdo nay chidng t6i nghién ctiu
khdo sét thanh phan héa hoc clia cay Moc ky
ngii hung ky sinh trén cay na.

II - THUC NGHIEM

1. Héa chat

Cloroform, etyl axetat, silica gel trung tinh,
16p mong silica gel va axit sunfuric dam dac.

2. Thu hai xit, Iy mau

Cay Moc ky ngii hung Dendrophtoe
pentandra (L.) Miq. (Loranthaceae) ky sinh

trén cay na dugc thu hdi tai huyén Xuan Loc
— Doéng Nai vao thang 12 nam 2007; do ti€n si
Pham Vian Ngot, Khoa Sinh hoc, Truong Dai
hoc Su pham Tp. H6 Chi Minh dinh danh.

Toan than cay, sau khi thu hdi, duoc rlra
sach, cét ngan, sdy kho & 50 - 60°C dén khoi
lugng khong doi.

3. Cac phuong phap tién hanh phan lap

Tt 5 kg bot cay Moc ky ngii hung ky sinh
trén cAy na ngam trong etanol, ching toi diéu
ch& dugc 40 g can MN. Can MN dugc phan bé
trong nudc cét va phan 16p v6i dung moi CHCl,,
tir d6 thu duge dich chiét CHCl; (MNC), nuée
(MNW) va can khong tan (13 g). Cit loai dung
moi dudi dp suat giam thu dugc can chiét MNC
(4 g) vacan MNW (23 g).

Tu 4 g can chi€t MNC tién hanh sac ky cot
v6i dung moi gidi ly CHCl;:MeOH = 10:1
chiing t6i thu dugc hop chat MIN4.

Tir 23 g can MNW tién hanh sic ky cot [pha
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ddo], lan luot v6i hé dung ly
CHCl;:MeOH:H,0= 4:1:0,1 thu dugc MNI1 va
MN2; vé6i hé dung ly MeOH:H,O= 1:3 thu dugc
MNS.

Cac hgp chat MN1, MN2, MN4, MNS5 duogc
xéc dinh ciu tric bing cdc phuong phap phan
tich hién dai.

Phé khoi lugng (ESI-MS): Phé khéi luong
phun mu dién t& (Electron Spray Ionization
Mass Spectra) dugc do trén may AGILENT
1200 LC-MSD.

Phé cong hudng tir nhan (NMR): Phé cong
huéng tir nhan (NMR): 'H-NMR (500 MHz) va
C-NMR (125 MHz) duoc do trén mdy Bruker
AMS500 FT-NMR Spectrometer.

Chat MN1: bot mau vang. Mp. 172 - 174°C.
R; 0,6 (CHCI;:MeOH:H,O 3:1:0,1); ESICIMS
(m/z): 432,8 [M+H]* va 4309 [M-H]; 'HO
NMR (500 MHz, CD;0D), & (ppm): 6,20 (1H,
d, J =2,0 Hz, H-6); 6,37 (1H, d, J = 2,0 Hz, H-
8); 7,78 (2H,d, J = 9,0 Hz, H-2’ va H-6’); 6,96
(2H, d,J =9,0 Hz, H-3" va H-5); 5,39 (1H, d, J
=1,5Hz, H-1""); 4,24 (1H,dd, J, = 1,5Hz, J, =
3,5 Hz, H-2""); 3,72 (1H, dd, J, = 3,5 Hz, J, =
9,0, H-3""); 3,35 (1H, che lap, H-4""); 3,33 (1H,
che 14p, H-5"") 0,95 (3H, d, J = 6,0 Hz, H-6"");
BC-NMR (125 MHz, CD,0D), & (ppm): 158,68
(C-2); 136,17 (C-3); 179,52 (C-4); 163,14 (C-5);
100,28 (C-6); 167,09 (C-7); 95,08 (C-8); 159,15
(C-9); 105,65 (C-10); 122,75 (C-17); 131,85 (C-
2’); 116,57 (C-37); 161,57 (C-4’); 116,57 (C-5’);
131,85 (C-6’); 103,53 (C-17"); 72,01 (C-2”);
72,23 (C-3); 73,29 (C-4); 71,94 (C-57);
17,63 (C-6).

Chat MN2: bot mau vang. Mp. 182-185°C.
[a], —158 (MeOH). R; 0,5 (CHCl;:MeOH:H,0O
3:1:0,1); ESIOMS (m/z): 448,9 [M+H]*, 470,9
[M+Na]* va 446,9 [M-H]; 'HONMR (500
MHz, CD,0D), 6 (ppm): 6,20 (1H, d, J = 2,0
Hz, H-6); 6,36 (1H, d, J = 2,0 Hz, H-8); 7,35
(1H, d, J = 2,0 Hz, H-2); 6,93 (1H, d, J = 8,5
Hz, H-5"); 7,32 (1H, dd, J, = 2,0 Hz, J, = 8,5
Hz, H-6’); 5,37 (1H, d, J = 1,0 Hz, H-1""); 4,25
(1H, dd, J, = 2,0 Hz, J, = 3,0 Hz, H-2""); 3,79
(1H, dd, J, = 3,0 Hz, J, = 9,5 Hz, H-3"’); 3,44
(1H, dd, J, = 6,5 Hz, J, = 9,5 Hz, H-4"’); 3,33
(1H, che 14p, H-5""); 0,97 (3H, d, J = 6,0 Hz, H-

246

6’’); “C-NMR (125 MHz, CD,0D), & (ppm):
158,44 (C-2); 136,21 (C-3); 179,57 (C-4);
163,06 (C-5); 99,81 (C-6); 165,70 (C-7); 94,74
(C-8); 159,24 (C-9); 105,91 (C-10); 122,90 (C-
17); 117,01 (C-2"); 146,29 (C-3"); 149,67 (C-4");
116,37 (C-5°); 123,02 (C-6’); 103,48 (C-1"");
71,96 (C-2%); 72,15 (C-37); 73,30 (C-47);
71,87 (C-5"); 17,60 (C-6).

Chat MN4: bot mau tring. Mp 283 - 286°C.
[a], —41,5 (Pyridin). R; = 0,3 (CHCl;:MeOH
10:1);

'"HONMR (500 MHz, CD,0D), & (ppm):
3,63 (1H, dd, J, = 5,0 Hz, J, = 12,0 Hz, H-3);
5,35 (1H, br d, J = 5,0 Hz, H-6); 0,68 (3H, s, H-
18); 1,00 (3H, s, 19); 0,92 (3H, d, J = 6,5 Hz,
H-21); 0,84 (3H, t, J = 7,5 Hz, H-26); 0,81 (3H,
d,J = 7,0 Hz, H-28); 0,83 (3H, d, J = 7,0 Hz,
H-29); 4,30 (1H, d, J = 7,5 Hz, H-1"); 3,08 (1H,
m, H-2"); 3,45 (1H, m, H-3"); 3,48 (1H, m, H-
4%; 3,13 (1H, m, H-5’); 4,22 (1H, dd, J, = 2,5
Hz, J,=12,0 Hz, H-6,) va 4,39 (1H, dd, J, = 4,5
Hz, J, = 12,0 Hz, H,-6’); “C-NMR (125 MHz,
CD,0D), & (ppm): 36,81 (C-1); 31,3 (C-2); 76,9
(C-3); 39,3 (C-4); 1404 (C-5); 121,1 (C-6); 31,4
(C-7); 31,3 (C-8); 49,9 (C-9); 36,1 (C-10); 20,5
(C-11); 38,2 (C-12); 41,8 (C-13); 55,2 (C-14);
25,4 (C-15); 29,2 (C-16); 56,0 (C-17); 11,6 (C-
18); 19,0 (C-19); 35,4 (C-20); 18,5 (21); 33,3
(C-22); 27,7 (C-23); 45,0 (C-24); 28,9 (C-25);
19,6 (C-26); 18,9 (C-27); 22,5 (C-28); 11,7 (C-
29); 100,7 (C-17); 73,4 (C-2); 76,7 (C-3°); 70,0
(C-4’); 76,6 (C-5"); 61,0 (C-6").

Chat MNS: bot mau triang. Mp. 258 - 262°C.
[alp —47,3 (pyridin). R; 0,4 (EtOAc:MeOH:H,0
5:1:0,1); ESIOMS (m/z): 609,3 [M-H]; 'HO
NMR (500 MHz, CD;0OD), & (ppm): 5,50 (1H,
dd, J, = 3,0 Hz, J, = 12,5 Hz, H-2); 2,79 (1H,
dd, J, =3,0 Hz, J,= 17,0 Hz, H,-3) va 3,23 (1H,
m, H;-3); 6,14 (1H, d, J = 2,0 Hz, H-6); 6,12
(1H, d, J = 2,0 Hz, H-8); 6,94 (1H, che 14p, H-
2’); 6,93 (1H, che 14p, H-5"); 6,90 (1H, che lap,
H-6"); 3,77 (3H, s, H-4’OMe); 4,97 (1H, d, J =
7,5 Hz, H-1""); 3,23 (1H, m, H-2""); 3,26 (1H,
m, H-3"’); 3,14 (1H, m, H-4""); 3,53 (1H, t, J =
9,0 Hz, H-5"’); 3,43 (1H, m, H,-6"") va 3,81
(1H, m, Hy-6"’); 4,53 (1H, che 14p, H-1"""); 3,63
(1H, m, H-2"""); 3,42 (1H, m, H-3"""); 3,14 (1H,
m, H-4"""); 3,40 (1H, m, H-5"""); 1,08 (3H, d, J



= 6,0 Hz, H-6"); “"C-NMR (125 MHz,
CD,0D), & (ppm): 78,22 (C-2); 41,94 (C-3);
196,78 (C-4); 162,90 (C-5); 96,30 (C-6); 165,05
(C-7); 95,45 (C-8); 162,36 (C-9); 103,23 (C-10);
130,87 (C-17); 114,05 (C-2’); 146,41 (C-3’);
147,87 (C-4’); 112,10 (C-5); 117,75 (C-6);
55,65 (MeO-4’); 99,44 (C-1""); 72,91 (C-27);
76,21 (C-3’); 69,53 (C-4); 75,46 (C-57);
65,95 (C-67); 100,49 (C-1"’); 70,16 (C-2");
70,63 (C-37); 71,99 (C-47"’); 68,18 (C-57);
17,66 (C-6"").

11 - KET QUA VA THAO LUAN

1. Hop chait MN1

Phé 'H-NMR clia hop chat MN1 xuat hién
tin hiéu cia mot vong thom c6 hé tuong tac
AAXX’ [6, 6,96 (2H, d, J = 9,0 Hz) va 7,78
(2H, d, J = 9,0 Hz)] va 2 tin hiéu doublet ctia mot
vong thom ¢6 hé tuong tic AX [§y 6,20 va 6,37
(J = 2,0 Hz)]. Phé 'H-NMR ciing xac nhan su
xuét hién ciia mot nhanh dudng [§y 5,39 (1H, d, J
= 1,5 Hz)] va 4 proton thudc viing dudng [dy 3,33

2. Hop chat MN2

Phé 'H-NMR ciia hop chat MN2 xuét hién
tin hiéu cia mot vong thom c6 hé tuong tic

- 4,24]. Ngoai ra con c6 sy xudt hién cua 1 nhém
metyl tai &, 0,95 (3H, d, J = 6,0 Hz).

Trén phé C-NMR xudt hién tin hiéu cta
mot cacbon cacbonyl tai o, 179,52 (C-4), 2
nhém CH [d. 131,85 (C-2’ va C-6’) va 116,57
(C-3’ va C-5")], 1 tin hiéu cacbon bac bon [
122,75 (C-1°)] va 1 cacbon bac ba mang oxy [d¢
161,57 (C-4’)]. Phé ciing xdc nhan tin hiéu ctia
mot vong benzen th€ 4 vi tri: 3 tin hiéu cacbon
bac ba mang oxy [d. 163,14 (C-5), 167,09 (C-7)
va 159,15 (C-9)], 1 tin hiéu cacbon bac bon
khdc [8- 105,65 (C-10)] va 2 tin hiéu ctia nhém
metin thom [ 100,28 (C-6) va 95,08 (C-8)].

Cong thiic phan tr ciia hgp chat MN1 dugc
xdc dinh la C,H,,0,, thong qua sy xudt hién
clia cdc tin hiéu 432,8 [M+H]"* va tin hiéu 430,9
[M-H] trén phé khéi lugng ESI. So sénh s6 liéu
phé NMR cua hop chat MN1 véi hop chat
kaempferol 3-O-o-L-rhamnopyranoside [6],
thdy hoan toan phu hgp. Do d6 hop chat MN1
dugc xidc dinh la kaempferol 3-O-o-L-
rhamnopyranoside.

MNS5
Hinh 1: Cau tric héa hoc cia MN1, MN2, MN4 va MN5

ABX [8, 6,93 (1H, d, J = 8,5 Hz), 7,32 (1H, dd,
J=2,0Hz 8,5 va 7,35 (1H, d,J = 2,0 Hz)] va
2 tin hiéu doublet cia mot vong thom cé hé
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tuong tac AX [§y 6,20 va 6,36 (J = 2,0 Hz)], tin
hiéu clia mot nhdanh dudng o-rhamnose. Phé
DEPT xac nhan tin hiéu cia 10 nhém CH, 1
nhém CH; va 10 C khong dinh H.

Trén phé “C-NMR xuat hién tin hiéu cta
mot cacbon cacbonyl [d. 179,57 (C-4)], tin hiéu
clia moOt vong benzen th€ 4 vi tri: tin hiéu
cacbon bac ba mang oxy [d: 163,06 (C-5),
165,70 (C-7) va 159,24 (C-9)], tin hiéu cacbon
bac bon khdc tai &: 105,91 (C-10) va 2 tin hiéu
clia nhém metin thom [8: 99,81 (C-6) va 94,74
(C-8)]. Tinh hiéu vong benzen cé hé tuong tic
ABX: 3 nhém CH [d. 117,01 (C-2’) va 116,37
(C-5%)] va 123,02 (C-6")], cacbon bac bon [
122,90 (C-1)] va cacbon bac ba mang oxy [d¢
146,29 (C-3’) va 149,67 (C-4’)]. Ngoai ra trén
phé con xuét hién tin hiéu ctia 1 cacbon anome
[6c 103,48 (C-1")], 4 tin hiéu CH thudc ving
dudng va 1 tin hiéu clia nhém CH; tai 8. 17,60
(C-6”), két hop v6i cic so liéu trén pho 'H-
NMR cho thdy su ¢6 mat cia mot nhanh dudng
o-L-rhamnopyranose.

Cong thitc phan tir cua hop chat MN2 dugc
xac dinh 1a C,H,,0,, thong qua su xuét hién
clia cdc tin hiéu ion m/z 448,9 [M+H]", 470,9
[M+Na]" va tin hiéu 446,9 [M-H]  trén phé khéi
lugng ESI. Tir nhitng dit kién phé trén cing véi
su phut hop hoan toan khi so sdnh s6 liéu pho
NMR ctia hgp chat MN2 véi hop chét quercetin
3-O-o-L-rhamnopyranoside [7], hop chat MN2
dugc xac dinh 1a quercetin 3-0-0-L-
rhamnopyranoside hay quercitrin.

3. Hop chét MN4

Phé '"H-NMR xuét hién tin hiéu ciia 6 nhém
metyl [ &, 0,68 va 1,00; 0,84 3H, t,J =75
Hz); 0,92 (3H, J = 6,5 Hz), 0,81 3H,J = 6,8
Hz) va 0,83 (3H, J = 7,3 Hz)], hién tin hiéu cla
mot proton olefin [dy 5,35 (1H, br d, J = 5,0
Hz)], tin hiéu cia mot metin mang oxy [dy 3,63
(1H, dd, J = 5,0, 12,0 Hz)], mdt proton anome
[6, 4,30 (1H, d, J = 7,5 Hz)], metylen mang oxy
[64 4,22 (1H, dd, J = 2,5, 12,0 Hz) va 4,39 (1H,
dd, J = 4,5, 12,0 Hz)], diéu nay du doan su xuat
hién clia mot dudng monosacarit.

Trén pho "C-NMR cho thdy su xudt hién
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cia 35 cacbon trong d6 c6 29 cacbon cula
aglycon va 6 cacbon ctia mot nhanh duong. Phéd
PC-NMR xdc nhan tin hiéu cua lién két olefin
tai 8. 140,4 (C-5) va 121,1 (C-6); tin hiéu cta 6
nhém metyl [§: 11,6 (C-18); 19,0 (C-19); 18,5
(C-21); 19,6 (C-26); 22,5 (C-28) va 11,7 (C-
29)] cung v6i tin hiéu ciia mot nhém metin
mang oxy cla aglycon tai 8 76,9 (C-3). Ngoai
ra, phd con quan sit thay tin hiéu clia mot
cacbon anome & & 100,7 (C-1’); mot metylen
gin oxi 8 61,0 (C-6’) cling v4i bon metin mang
oxy thuoc ving dudng [0 73,4 (C-2°); 76,7 (C-
3%); 70,0 (C-4’) va 76,6 (C-5")], két hop véi cic
s6 liu trén phé 'H-NMR xéc nhan su c¢6 mit
cta duong B-glucopyranose.

Két hgp céc phan tich trén cho du dodn réing
hop chat MN4 1a mot tritecpen khung prostan
c6 gin thém mot nhanh dudong PB-
glucopyranoside. So sanh cac s6 lieu phé NMR
cta hop chiat MN4 véi hop chit daucosterol [8]
thay két qua phit hop hoan toan. Do d6 hop chat
MN4 dugc xac dinh 1a daucosterol.

4. Hop chat MN5

Trén phé 'H-NMR ctia hgp chat MNS5 xuat
hién 2 tin hiéu doublet cuia mot vong thom cé
hé tuong tic AX [§, 6,14 va 6,12 (J = 2,0 Hz)]
va tin hiéu clia 3 proton bi che 14p clia mot vong
thom c6 hé tuong tic ABX [3y 6,90, 6,93 va
6,94]. Trén phd con xuét hién tin hiéu proton
clia mot nhém metin mang oxy tai 8y 5,50 (1H,
dd, J = 3,0 Hz, 12,5 Hz), tin hiéu cta 2 proton
anome tai 8, 4,97 (1H, d, J = 7,5 Hz) va 8, 4,53
(tin hiéu bi che lap) cho thdy su c6 mat cua 2
dudng monosacarit. Phd ciing x4c nhan tin hiéu
proton cua mot nhém metoxy tai &y 3,77 (3H,
s), 1 nhém metyl tai &, 1,08 (3H, d, J = 6,0 Hz)
cling v6i céc tin hiéu proton thudgc viing duong.
Phé DEPT xdc nhan tin hiéu cia 16 nhém CH,
2 nhém CH,, 2 nhém CH; va 8 C khong dinh H.
Trén phé "C-NMR xuit hién tin hiéu ctia mot
cacbon cacbonyl tai §. 196,78 (C-4), tin hiéu
cua 1 nhém metylen tai & 41,94 (C-3) cung véi
1 nhém metin mang oxy & & 78,22 (C-2), diéu
nay cho du doan hop chat MIN5S c¢6 dang khung
flavanon. Phé cling xdc nhan sy ¢6 mat ctia mot
vong benzen th€ 1,3,4 trong d6 c6 2 tin hiéu



cacbon bac ba mang oxy [d 146,41 (C-3”) va
147,87 (C-4’)], 1 cacbon bac bon tai 8. 130,87
(C-1’) va 3 nhém metin cta vong thom [dc
114,05 (C-27), 112,10 (C-5’) va 117,75 (C-6)].
C4c tin hiéu cua 2 nhém metin ciia vong thom
tai 8. 96,30 (C-6) va 95,45 (C-8), 3 cacbon bac
ba mang oxy [d. 162,90 (C-5), 165,05 (C-7) va
162,36 (C-9)] cung v6i 1 cacbon bac bon khac
tai 8. 103,23 (C-10) x4c nhan su ¢6 mit cia mot
vong benzen c6 hé tuong tdc AX. Ngoai ra trén
phé con xuét hién tin hiéu ctia 2 cacbon anome
tai 8¢ 99,44 (C-1"") va 100,49 (C-1"""), 8 tin
hiéu CH thudc vung dudng, cung véi 1 tin hiéu
ctia nhém metyl tai 8. 17,66 (C-6’") xdc nhan
su ¢6 mat cta 1 dudng a-rhamnopyranose. Bén
canh d6 trén phé con c6 mot tin hiéu ctia mot
nhém metylen mang oxy tai d. 65,95 (C-6""),
két hop véi dir kién phé 'H-NMR xdc nhan su
¢6 mat cia mot dudng B-glucopyrancose. Do
dich chuyén héa hoc ctia tin hiéu nhém metylen
cta duong [-glucopyrancose cao hon binh
thuong cho du dodn rang dudng o-rhamno-
pyranose lién két véi dudng B-glucopyrancose
qua lién két ete tai nhém metylen nay. Ngoai ra
phé ciling xdc nhan sy cé mat cia mot nhém
metoxy tai 8- 55,65.

Két hgp céc phan tich trén cho du dodn réing
hop chat MN5 la mot flavanon mang dudng
rutinose. Cong thic phan tir cta hgp chat MN5
dugc xdc dinh la C,H;,0,5 thong qua su xuét
hién clia céc tin hiéu 609,3 [M-H] trén phé
khoi lugng ESI. Tir nhitng dit kién phd trén cung
v6i su phit hgp hoan toan khi so sanh s6 liéu
phé NMR cua hop chat MN5 vé6i hop chat
hesperindin [8]. Hop chdt MNS dugc xac dinh

Lién hé: Nguyén Ciru Khoa
Vién Cong ngh¢ Héa hoc

12 hesperindin.
11 - KET LUAN

Kaempferol 3-0-a-L-rhamnopyranoside
quercitrin, daucosterol va hesperidin da duoc
phan lap tur cay Moc ki ngii hung (Dendrophtoe
pentandra) song ki sinh trén cay Na (Annona
squamosa) & Pong Nai — Viét Nam. Cau tric
héa hoc ctia cdc hgp chat trén dugc ching minh
bang ciac phé ESI, 'H-NMR, "“C-NMR va
DEPT.
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