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Abstract 
From the methanol extract of the fruits of Momordica charantia L., five compounds: charantoside Vlll (1), 

momordicoside K (2), karaviloside II (3), karaviloside V (4), and momordicoside A (5) were isolated. Their structures 
were determined by spectroscopcial methods and in comparison with published data. 
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1. MO DAU 

Mudp ding li mgt cay trdng khi phd biln d cic 
viing nhiet ddi. Qui mudp dang cd vi ding, tinh han, 
khdng ddc, dugc diing ch&a mgt sd benh nhu dai 
thio dudng, loet dg day, myn nhgt, giai nhift, giim 
dau, ... [1]. Mudp ding cd ten khoa hpc la 
Momordica charantia thupc hg Bau bi 
(Cucurbitaceae) [2]. Khung Cucurbitane la khung 
chinh ciia cic hgp chit triterpenoid phan lap dupc tir 
ciy mudp ding. Cd khoing tren 50 hgp chit 
triterpenoid khung Cucurbitane da duge phan lip tir 
hgt [3], qui [4-12], la thin [13-15] va rl [16] cay 
Mudp dang. Bai bao niy tilp tuc thdng bio kit qui 
phan Igp va xie djnh clu triic nam hgp chit khung 
Cucurbitane tir dich chiet metanol cua qua mudp ding. 

2. THUC NGHIEM 

2.1. Mau thuc v|it 

Miu qua mudp ding {Momordica charantia L.) 
thu tai Thai Binh vao thing 6 nam 2011 va dugc TS. 
Biii Vgn Thanh giam dinh. Miu tieu bin luu giii tai 
Vifn Hda sinh bien, Vifn Hin lam Khoa hpc va 
Cdng nghe Vift Nam. 

2.2. Hoa chat thiet bi 

Sdc ky lap mdng (TLC): Thyc hifn tten bin 
mdng trang sin DC-Alufolien 60 F254 (Merck 
1,05715), RP18 F254S (Merck); phit hifn chit bang 
den tii ngogi (254 nm va 368 nm) hoac diing thulc 
thiiHjSOi 10%. 

Sdc ky cot (CC): Duge tiln hanh vdi chit hap 
phu la silica gel pha thudng (0,040-0,063 mm) va 
silica gel pha dio ODS hoac YMC (30-50 ^m, 
FuJisilisa Chemical Ltd.). 

Phd cgng hudng tu hgt nhdn (NMR): Do tien 
may Bruker AM500 cua Vifn Hda hpc, Vifn Han 
lam Khoa hpc va Cdng nghe Vift Nam. 

Pho khdi lugmg (ESI-MS): Do tten may LC-
MSD Agilent 1200 Series (USA) ciia Vifn Hda hpc 
cac hgp chit thien nhien, Vifn Han lim Khoa hgc va 
Cdng nghf VietNam. 

2.3. Phan lap cac chat 

Qui mudp dang duge phai khd, nghiin thanh 
bdt (5,0 kg), ngim chiet vdi metanol ba lin, sau do 
logi dung mdi, thu duoc 350 g cgn ehilt metanol. 
Can nay dugc hoa tan vio 3 lit nudc elt va ehilt lin 
lugt bing n-hexan, clorofoc va etyl axetat. Sau khi 
logi dung mdi dudi ip suit thip thu dugc cgn hexan 
(100 g), clorofoc (90 g), etyl axetat (75 g) va nudc 
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(85 g). CJn etyl axetat trnjc tam vio 150 g silica gel, 
cd duoi dung moi cho den khi thu dir^c hot toi, kho 
sau do tien hinh phan lap b3ng sfic ky cgt nhoi silica 
gel pha thudng, rijra giai bSng h? dung moi 
cioFofoc/metanol v6i dO phan c\rc tSng dan (tir 20/1-
2/1, v/v) thu dirgic 5 phan dojn chinh la Fl (20,0 g), 
F2 (12,5 g), F3 (8,5 g), F4 (12,0 g) va F5 (18,0 g). 
Phan do^n F3 (8,5 g) diroc tien hanh sic ky tren cot 
nhoi silica gel vdi he dung moi rira giai la 
clorofoc/metanol (6/1, v/v) va c$t nhoi silica gel pha 
dao vori h$ dung moi nia giai la axeton/ntiac (1/1, 
v/v) thu dU9c hop chat 1 (15 mg). Phan doan F5 
(18,0 g) du(;rc tiep tuc phan lap bing sic ky cot silica 
gel vcri h^ dung moi nia giai la 
clorofoc/metanol/nuac (40/10/1 v/v/v) thu duac 4 
phan doan F5A (5,8 g), F5B (2,4 g), F5C (5,7 g) va 
F5D (4,1 g). Phan doan F5A (5,8 g) duoc phan lap 
bing CQt silica gel pha dao v6i he dung moi 
metanol/nudc (2/1, v/v) thu dugc hqtp chit 2 (21 mg) 
va 3 (18 mg). Phan doan F5C (5,7 g) duoc phan lap 
bing cgt Silica gel pha dio vai h$ dung moi 
axeton/nuac (2/3, v/v) thu dugc hgp chit 4 (20 mg) 
va 5 (50 mg). 

Charantoside V m (1): chit bOt vo dinh hinh 
mau tring. Dg quay cue [a]^^D: +12,4 (MeOH, c: 
0,2). ESI-MS m/z 685 [M+Na]* va 661 [M-H]-, c6ng 
thiic phan tii C3sH«20,, M = 662. 

'H-NMR (500 MHz, CDjOD) va "C-NMR (125 
MHz, CDjOD), xem bang 1. 

Momordicoside K (2): tinh th€ mau trang. DO 
' quay cue [afo- +63,3 (MeOH, c: 0,1). ESI-MS m/z 

671 [M+Na]*, 649 [M+H]* va 647 [M-H]', cong 
thftc phan tii CjiHjoO,, M = 648. 

, 'H-NMR (500 MHz, CDjOD) va "C-NMR (125 
MHz, CDjOD), xem bang 1. 

Karaviloside n (3): bot vd dinh hinh mau trang. 
Dp quay cvc [afn- =39,3 (MeOH, c: 1,0). ESI-MS 

, tn/z 671 [M+Na]*, 649 [M+H]* va 647 [M-H]", cong 
!] thio phan tii CJUHMOS, M = 648. 

'H-NMR (500 MHz, CD3OD) va "C-NMR (125 
MHz, CD3OD), xem bang 1. 

, Karaviloside V (4): bgt mau tring. Dg quay c\rc 
I [a]\. +18,3 (MeOH, c: 1,0). ESI-MS m/z 835 

[M+Na]*, 813[M+H]* va 811 [M-H], cong thuc 
phan tut C«H7I0M, M = 812. 

'H-NMR (500 MHZ, CD3OD): 3,49 (IH, br s, H-
3), 5,75 (IH, br d, / = 5,0 Hz, H-6), 3,49 (IH, br s, 

( H-7), 2,34 (IH, dd, J= 11,5, 6,0 Hz), 1,40 (2H, t, J 
= 13,0 Hz), 1,84 (IH, H-17), 0,97 (3H, s, H-18), 
0,97 (3H, s, H-19), 1,84 (IH, H-20), 0,99 (3H, i,J = 
6,0 Hz, H-21), 3,67 (IH, dd, / = 5,0, 2,0 Hz, H-22), 
4,31 (IH, dd, J= 10,0,2,0 Hz, H-23), 5,23 (IH, br d, 
J= 10,0 Hz, H-24), 1,74 (3H, s, H-26), 1,80 (3H, s, 
H-27), 1,05 (3H, s, H-28), 1,27 (3H, s, H-29), 0,71 

Phan Van Kifm va cpng sir 

(3H, s, H-30), 3,36 (3H, s, 7-OMe), 4,66 (IH, d, / = 
7,5 Hz, H-IO, 4,07 (IH, dd, / = 7,5, 3,0, H-2'), 4,05 
(IH, dd, J = 3,0,3,0 Hz, H-SO, 3,50 (IH, d d , / = 3,0, 
9,0 Hz, H-4'), 3,62 (IH, m, H-5'), 3,84 (IH, dd, J= 
12,0, 5,5, H,-6'), 3,65 (IH, dd, J= 12,0, 2,5 Hz, H -̂
6'), 4,74 (IH, d, y = 8,0 Hz, H-1"), 3,34 (IH, dd, J= 
8,0, 3,0, H-2"), 4,07 (IH, dd, / = 3,0, 3,0 Hz, H-3"), 
3,50 (IH, dd, y = 3,0,9,0 Hz, H-4"), 3,62 (IH, m, H-
5"), 3,78 (IH, dd, 7 = 12,0, 5,5 Hz, H.-6") va 3,65 
(IH, dd, J= 12,0, 2,5 Hz, Hb-6"). 

"C-NMR (125 MHz, CD3OD): 23,1 (C-I), 29,1 
(C-2), 87,8 (C-3), 42,7 (C-4), 150,1 (C-S), 119,7 (C-
6), 79,0 (C-7), 48,9 (C-8), 35,5 (C-9), 40,1 (C-10), 
33,8 (C-II), 31,4 {C-12), 47,5 (C-I3), 48,0 (C-I4), 
36,0 (C-I5), 28,5 (C-I6), 47,4 (C-17), 14,7 (C-18), 
29,4 (C-I9), 42,1 (C-20), 15,3 (C-21), 77,2 (C-22), 
81.4 (C-23), 124,6 (C-24), 137,2 (C-25), 26,5 (C-
26), 18,8 (C-27), 28,6 (C-28), 26,0 (C-29), 18,9 (C-
30), 56,6 (7-OMe), 104,0 (C-IO, 72,7 (C-2'), 72,9 
(C-3'), 68,7 (C-4'), 75,5 (C-5'), 63,3 (C-6'), 102,4 
(C-1"), 72,9 (C-2"), 73,1 (C-3"), 69,1 (C-4"), 75,1 
(C-S") va 63,0 (C-6"). 

Momordicoside A (5): tinh the mau trang. Dg 
quay circ [a]"D: +1,05 (CHClj/MeOH, c: 1,0). ESI-
MS m/z 839 [M+Na]*, 817[M+H]* va 815 [M-H], 
cong thirc phan tir C42H72O15, M = 816. 

%-NMR (600 MHz, CD3OD): 3,38 (IH, br s, H-
3), 5,44 (IH, d, y = 5,5 Hz, H-6), 2,23 (IH, H,-7), 
2,30 (IH, Hb-7), 1,67 (IH, H-8), 2,28 (IH, dd, J = 
5,0, 11,0 Hz, H-10), 1,65 (2H, H-11), 1,69 (2H, H-
12), 0,83 (3H, s, H-18), 0,81 (3H, s, H-19), 0,91 
(3H, d, y = 6,0 Hz, H-21), 3,28 (IH, H-23), 3,13 
(IH, d, y - 7,0 Hz, H-24), 1,15 (3H, s, H-26), 1,14 
(3H, s, H-27), 1,12 (3H, s, H-28), 0,94 (3H, s, H-29), 
0,77 (3H, s, H-30), 4,21 (IH, d, y = 8,3 Hz, H-1'), 
3,27 (IH, dd, y = 8,3, 9,0, H-2'), 3,28 (IH, dd, y = 
9,0, 9,0 Hz, H-3'), 3,50 (IH, dd, y = 9,0, 9,0 Hz, H-
4'), 3,62 (IH, m, H-5'), 3,77 (IH, dd, y = 12,0, 5,5 
Hz, H,-6'), 4,00 (IH, dd, J = 12,0, 2,5 Hz, Hr6'), 
4,34 (IH, d ,y= 8,3 Hz, H-1"), 3,25 (IH, dd,y= 8,3, 
9,0, H-2"), 3,31 (IH, dd, J= 9,0, 9,0 Hz, H-3"), 3,53 
(IH, dd, y = 9,0, 9,0 Hz, H-4"), 3,62 (IH, m, H-5'), 
3,64 (IH, dd, y = 12,0, 5,5 Hz, H.-6") va 3,84 (IH, 
dd,y= 12,0, 2,5 Hz, Hb-6"). 

"C-NMR (150 MHz, CDjOD): 23,1 (C-1), 29,6 
(C-2), 88,1 (C-3), 42,3 (C-4), 144,2 (C-5), 119,9 (C-
6), 25,3 (C-7), 45,1 (C-8), 35,6 (C-9), 39,4 (C-10), 
33,4(C-11), 31,6 (C-12), 47,7 (C-13), 50,0 (C-14), 
36.0 (C-15), 28,3 (C-16), 49,8 (C-17), 15,8 (C-18), 
28.5 (C-19), 43,3 (C-20), 14,6 (C-21), 72,0 (C-22), 
72,2 (C-23), 75,0 (C-24), 75,0 (C-25), 23,5 (C-26), 
28.1 (C-27), 25,9 (C-28), 28,7 (C-29), 18,6 (C-30), 
106,4 (C-n, 75,5 (C-2'), 78,0 (C-3'), 71,5 {C-4'), 
77,0 {C-5'), 69,8 (C-6% 104,7 (C-1"), 75,0 (C-2"), 
77,8 (C-3"), 71,5 (C-4"), 77,8 {C-5") vi 62,6 (C-6"). 
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3. KET QUA VA THAO LUAN 
Hgp chit 1 thu dugc dudi dangchit b^t vo dmh 

hinh mau tiing. Ph5 kh6i lugng xuit hien pic ion gia 
phan til tai m/z 685 [M+Na]* va 661 \M-iiy, kk hgp 
vai pho NMR co the du doan c6ng thiic phan tur cua 
I la CsjHsiOg. Ph6 'H-NMR cua 1 xuit hien cac tin 
hieu singlet cua 6 nhom metyl bac ba t»i 8 0,98 {3H, 
H-18), 1,26 (3H, H-26), 1,27 (3H, H-27), 1,11 (3H, 
H-28), 1,34 (3H, H-29) va 0,84 (3H, H-30), 1 tin 
hieu doublet ciia nhom metyl bac 2 tai 5 0,99 {3H, J 
= 6,0 Hz, H-21) dac trung cho khung Cucurbitane 
[17]. Hai nhom thi metoxi tai 5 3,29 (3H, s, 7-OMe) 
va 3,16 (3H, s, 25-OMe); hai lien kk doi tji 8 5,93 
(IH, d, y = 5,5 Hz); 5,63 (IH, ddd, J= 16,0 Hz, 8,5 
Hz va 5,5 Hz), 5,41 (IH, d, y = 16,0 Hz) Uong do 
mgtn6i doi co cau hinh trans (J= 16,0 Hz). Tin hieu 
mgt nhom metin co 5H bi chuyen djch manh ve phia 
truang thip tai 8 9,75 (IH, s) rit dac trung cho H-19 
cua khung Cucurbitane. Tin hi?u proton oximetin H-
3 (6 3,56) CO dang singlet tu chiing to H-3 chiim vi 
tri equatorial. Ngoai ra, tren ph6 con xuat hien tin 
hi?u cua mpt phan tii ducmg tai S 4,31 (IH, d, y = 
7,5 Hz, H-1'), 3,18 (IH, dd, y = 7,5, 9,0 Hz, H-2'), 
3,37 (IH, dd, y = 9,0, 9,0 Hz, H-3'), 3,29 (IH, dd, J 
= 9,0, 9,0 Hz, H-4'), 3,25 (IH, ddd, J= 9,0, 5,5, 2,5 
Hz, H-5'), 3,85 (IH, dd, y = 12,0, 5,5 Hz, H.-6'), 
3,66 (IH, dd, y = 12,0, 2,5 Hz, Hb-6'). Gia trj J„.i,i'= 
7,5 Hz chiing to H-1' va H-2' deu chiem vj tri axial. 
Ph6 "C-NMR va cac ph6 DEPT cua chit 1 xuit hien 
tin hi$u cua 38 nguyen tii cacbon trong do co 30 
nguyen tii cacbon cua khung Cucurbitane (bang 1); 2 
nhom the metoxi tgi 5 56,4 va 50,5; 6 nguyen tii 
cacbon ciia mpt dcm vi ducmg glucopyranoside tai 8 
106,5 (C-r), 75,6 {C-2'), 78,0 (C-3'), 71,8 (C-4'), 
77,7 (C-S') va 62,9 (C-6'). Phan tich chi tilt cac 
tuang tac tren ph6 HSQC va HMBC (bang 1, hinh 2) 
mgt lan niia khang dinh 1 co can triic khung 
Cucurbita-S,23-dien. Cac tuong tac tren pho HMBC 
giira proton H-6 (8 5,93) vai C-4/C-10, giSa H-7 (8 
3,55) voi C-5/C-6/C-8/C-9 chun^ to co mgt lien kit 
doi thi 3 lin tai C-5/C-6; lien ket doi thii hai dugc 
xac dinh tgi vi tri C-23/C-24 dua vao tuang tac giira 
proton H-23 (8 5,63) vai C-22/C-25 va gitta H-24 (8 
5,41) vai C-22/C-23/C-25/C-26/C-27; tuong tac 
giua proton metoxi (S 3,29) vai C-7 va giua H-7 (8 
3,55) vai cacbon metoxi tai 8 56,4 (OCH3) chiing to 
CO mpt nhom thi metoxi tai C-7; nhom thi metoxi 
thii 2 dugc xac djnh tai vi tri C-25 dua vao tuang tac 
giua proton ciia nhom metoxi (8 3,16) vai C-25 (8 
76,5). Tuong tac giiia proton H-3 (8 3,56) voi C-
1/C-l' va giira H-1' (8 4,31) voi C-3 khing djnh 
duong noi vao C-3. Tir nhirng phan tich neu tren 
cung vai vice so sanh cac dtt ki?n phd va do quay 

Cdc hap chit tritecpen glycosit... 

cue ciia 1 vai cac d\r lieu ph6 tuong ling da cong bo 
[17], hgp chit 1 dugc xac djnh la (23£)-3^-
Hydioxy-7^,25-dimethoxycucurbita-5,23-dien-19-al 
3-O-^-D-glucopyranoside hay con gpi la 
charantoside VIII. 

Hgp chit 2 thu dugc duoi dang tinh the mau 
tring. Dii kien ph6 kh6i lugng {m/z 671 [M+Na]*, 
649 [M+H]* va 647 [M-H]") kit hgp vdi ph3 NMR 
du doan con^ thiic phan tii la C37H60O9. Pho NMR 
ciia 2 kha giong 1 ciing xuit hi?n cac tin hi8u singlet 
ciia 6 nhom metyl bac ba tai S 0,71, 1,18, 1,17,0,99, 
1,18 va 0,84; tin hi?u doublet ciia I nhom metyl bac 
2 tai 8 0,84 (3H, y = 6,0 Hz, H-21) cho thiy 2 cung 
CO khung Cucurbitane, trong do co I nhom metoxi 
tai 8 3,08 (3H, s, 25-OMe), hai lien kit doi tai 8 5,86 
(IH, d, y = 4,0 Hz); 5,46 (IH, ddd, 7 = 15,5 Hz, 8,5 
Hz va 5,5 Hz), 5,29 (IH, d, y = 15,5 Hz). Gia tri rit 
dac trung cho H-19 ciia khung Cucurbitane tai 8 
9,75 (IH, s); tin hiSu 8 3,56 CO dang singlet til chiing 
to H-3 chiem vi tri equatorial. Ngoai ra con xuat 
hien tin hi6u ciia mgt phan tii duong tai 8 4,16 (IH, 
d, y = 8,0 Hz, H-l'), 3,97 (IH, dd, y = 8,0, 9,0 Hz, 
H-2'), 3,18 (IH, dd, J= 9,0, 9,0 Hz, H-3'), 3,29 (IH, 
dd, y = 9,0, 9,0 Hz, H-4'), 3,25 (IH, ddd, y = 9,0 
,5,5, 2,5 Hz, H-5'), 3,84 (IH, dd, y = 12,0, 5,5 Hz, 
H,-6'), 3,63 (IH, dd, y = 12,0, 2,5 Hz, Hb-6'). Gia trj 
JH-I'/2'= 8,0 Hz chiing to H-l ' va H-2' deu chiem vj 
tri axial. Ph6 "C-NMR va cac ph6 DEPT ciia 2 xuit 
hien tin hieu cCia 37 nguyen tii cacbon trong d6 CO 
30 nguyen tu cacbon ciia khung Cucurbitane (bang 
I); 1 nhom metoxi tai 8 50,5 (25-OMe); 6 nguyen tii 
cacbon tai 8 101,0 (C-1'), 72,8 {C-2'), 75,8 (C-3'), 
69,6 (C-4'), 76,0 (C-5') va 61,2 (C-6') d}c tnmg cho 
duang glucopyranoside. So sanh gia trj 5c tgi C-3 va 
C-7 ciia 2 vcri 1 ta thiy khac nhau rit Idn chiing to 
duang glucose cua 2 khong n6i vdi khung tai vi tri 
C-3 ma kha nang noi tai vj tri C-7. Dl khin§ djnh 
chinh xac vj tri n6i ciia dudng va cac nhdm the khac 
ph6 HSQC va HMBC da dugc do. Phan tich cic 
tuang tac tren phd HSQC va HMBC (bang 1) chiing 
to 2 CO ciu true khung Cucurbita-5,23-dien. Tuong 
tac gitta proton H-7 (5 3,11) vdi C-I' (8 101,0) vJ 
giua H-l' (8 4,16) vdi C-7 (8 73,1) khing djnh vj tri 
noi gitta khung vdi dudng glucose tai vj Ui C-7, 
tuong tac gitta proton metoxi (8 3,08) vdi C-25 
chiing to CO mgt nhom thi metoxi tai C-25 (8 76,5) 
Cac du kien ph6 cua 2 hoan toan phii hgp vdi hgp 
chit {23£)-7,8-Hydroxy-25-methoxycucurbita-5,23-
dien-3^-ol-19-al 7-O-^-D-glucopyranoside hay 14 
momordicoside K [17]. 

Hgp chat 3 thu dugc dudi dgng bOt v6 dinh hinh 
mau trang. Cong thiic phan tii du kiln ciia 3 li 
C3gH6408 dua tren kit qua pho khoi lugng {m/z 671 
[M+Na]*, 649 [M+H]* va 647 [M-H]) v4 phan tich 

file:///M-iiy


TCHH, T. 52(3), 2014 Phan Vdn Kiim vd cgng su 

Bdng 1: Sd lieu pho N M R cua 1-3 

c 

Aglycon 
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11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

7-OMe 

25-OMe 

r 
2' 

3' 

4' 

5' 

6' 

1 

Sc" 

22,8 

28,7 

87,4 

42,7 

149,2 

121,6 

77,0 

46,3 

51,2 

37,2 

23,4 

30,1 

46,9 

48,6 ' 

35,9 

28,4 

51,1 

15,3 

209,6 

37,4 

19,2 

40,4 

129,9 

137,7 

76,5 

26,2 

26,4 

27,6 

25,9 

18,7 

56,4 

50,5 

S H " 

1,61' 

1,44" 
2,12 dq (13,2, 2,6) 

3,56 br s 

-
5,93 d (5,5) 

3,55 d (5,5) 

2,08 s 

-
2,62 dd (12,5, 5,0) 

l ,46m/2,41m 

1,72* 

-
1,42* 

1,92* 

3,14 dd (5,5, 1,0) 

0,98 s 

9,75 s 

1,53 

0,99 d (6,0) 

1,88* 
2,25 dd (8,5, 2,0) 

5,63 ddd (16,0, 
8,5, 5,5) 

5,41 d (16,0) 

-
1,26 s 

1,27 s 

1,11 s 

1,34 s 

0,84 s 

3,29 s 

3,16 s 

HMBC 

(H^C) 

1,1' 

4 , 8 , 1 0 

5, 6, 8, 9 

6, 10,14,30 

1,5,9, 19 

12, 13, 14, 17 

17,20,22 

22,25 

22, 23, 25, 26 

24, 25, 27 

24, 25, 26 

3 , 4 , 5 , 2 9 

3 , 4 , 5 , 2 8 

8, 13,14, 15 

7 

25 

3-Glucose 

106,5 

75,6 

78,0 

71,8 

77,7 

62,9 

4,31 d (7,5) 

3,18 dd (7,5,9,0) 

3,37 dd (9,0,9,0) 

3,29 dd (9,0,9,0) 

3,25 m 

3,85 dd (12,0,5,5) 
3,66 dd (12,0,2,5) 

3 

l ' , 2 ' 

6' 

2 

8c''' 

20,7 

28,5 

75,6 

41,0 

146,5 

121,9 

73,1 

45,7 

49,8 

35,6 

21,9 

28,2 

45,2 

47,0 

34,3 

26,9 

49,6 

14,7 

209,6 

35,7 

18,3 

39,0 

128,5 

136,0 

75,1 

25,2 

25,4 

26,7 

24,7 

17,7 

49,7 

8„"-' 

3,49 br s 

-
5,86 d (4,0) 

3,11 b r s 

2,00 s 

-
1,50 m 

1,25 d (9,0) 

3,08* 

0,71s 

9,75 s 

2,45 dd (13,0, 4,5 

0,84 d (6,0) 

1,80' 
2,13 dd (8,5, 2,0 

5,46 ddd {15,5, 
8,5, 5,5) 

5,29 d (15,5) 

I , l 8 s 

1,17s 

0,99 s 

1,18s 

0,84 s 

3,08 s 

HMBC 

( H ^ C ) 

1 

4, 8, 10 

r 
6 ,10 ,14 ,30 

13,M, 17 

9, 11,19 

17, 20, 22 

22, 24, 25 

22, 23, 25,26 

24, 25, 27 

24, 25, 26 

3, 4, 5, 29 

3 , 4 , 5 , 2 8 

8, 13, 14 

25 

7-Glucose 

101,0 

72,8 

75,8 

69,6 

76,0 

61,2 

4,16 d (8,0) 

3,97 dd (8,0, 9,0) 

3,18 dd (9,0, 9,0) 

3,29 dd (9,0, 9,0) 

3,25 m 

3,84 dd (12,0,5,5 
3,63 dd (12,0, 2,5 

7 

V.T 

6' 

3 

Sc"-' 

23,1 

29,2 

87,8 

42,7 

150,1 

119,7 

79,0 

48,8* 

35,1 

40,2 

33,9 

31,3 

47,3 

48,4* 

35,8 

28,6 

51,2 

15,9 

29,5 

37,5 

19,3 

40,5 

130,1 

137,6 

76,5 

26,2 

26,5 

28,7 

26,0 

18,7 

56,6 

50,5 

v= 

3,49 br s 

-
-

5,75 d (5,0) 

3,50 br s 

1,00 s 

0,98 s 

0,96 d (6,5) 

5,62 ddd (15,5, 
8,5, 5,5) 

5,40 d (15,5) 

1,27 s 

1,27 s 

1,06 s 

1,31 s 

0,77 s 

3,37 s 

3,16s 

3-Allose 

104,0 

72,8 

73,1 

69,1 

75,1 

63,4 

4,66 d (8,0) 

3,67 dd (8,0, 3,0) 

4,05 dd {3,0, 3,0; 

3,48 dd (3,0, 9,0; 

3,65 m 

3,84 dd (12,0, 5,5 
3,67 dd (12,0, 2,5 

'do irong CDjOD, '125 MHz, '50O MHz, 'tin hiju chjp. 
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All OH 

Hinh 1: Clu true hda hoc cua cie hgp chit 1-5 

Hinh 2: Ciu true vi cie tuong tic HMBC chinh eua chat 1,3-5 

phd NMR. Phd H-NMR cua 3 xuit hien tin hieu eua 
7 nhdm metyl bgc ba tgi 6 1,00 (3H, s, H-18), 0,98 
(3H, s, H-19), 1,27 (6H, s, H-26 vi H-27), 1,06 (3H, 
s, H-28), 1,31 (3H, s, H-29) va 0,77 (3H, s, H-30); 1 
nhdm metyl bgc 2 tgi 5 0,96 (3H, d, J = 6,5 Hz, H-
21); hai nhdm the metoxi tgi 6 3,37 (3H, s, 7-OMe) 
va 3,16 (3H, s, 25-OMe). Phd ' H - N M R eua 3 khong 
thiy xult hi?n tin hieu cua proton axetonyl tgi 8 9,75 
(IH, s) mi thay vao dd la tin hieu cua nhdm metyl 5 
0,98 (3H, s). Hai lien k6t ddi dugc xie dinh tgi 5 
5,75 (IH, d,J= 5,0 Hz); 5,62 (IH, ddd, J= 15,5 Hz, 
8,5 Hz vi 6,5 Hz), 5,40 (IH, d,J= 15,5 Hz) trong 
dd ed mgt ndi ddi cd cau hinh trans (J= 15,5 Hz) vi 
mgt proton oximetin vi tri C-3 tai 5 3,49 (IH, br s) 
vdi eau hinh H-3a. Ngoai ra, cdn xuat hien tin hieu 
cua mdt don vi dudng tgi S 4,66 (IH, d, 7 = 8,0 Hz, 
H-l'), 3,67 (IH, dd,J= 8,0, 3,0 Hz H-2'), 4,05 (IH, 
dd, J= 3,0, 3,0 Hz, H-3'), 3,48 (IH, dd, J= 3,0, 3,0 
Hz, H-4'), 3,65 (IH, m, H-5'), 3,84 (IH, dd, J = 
12,0, 5,5 Hz, Ha-6'), 3,67 (IH, dd, J - 12,0, 2,5 Hz, 
Hb-6'). Gii tri Jn-r/r^ 8,0 Hz chung td H-l' vi H-2' 
d6u chi§m vj tri axial. Phd '^C-NMR va cae phd 
DEPT ciia 3 xult hi$n tin hi?u cua 38 nguyen tii 
cacbon trong dd cd 30 nguyen tii cacbon die trung 
cho khung Cucurbitane (bing 1); 2 nhdm thg metoxi 
tgi 5 56,6 (7-OMe) vi 50,5 (25-OMe) va 6 nguyen 

tii cacbon die trung eho dudng allopyranoside tgi 8 
104,0 (C-1'), 72,8 (C-2'), 73,1 (C-3'), 69,1 (C-4'), 
75,1 (C-5') va 63,4 (C-6'). Ngoai ra, phan tich chi 
tiet tuong tic spin-spin ciia cac proton cua phin tii 
dudng tren phd ' H - N M R cho thiy H-3' chiSm vj tri 
equatorial {JH^2V3- = Jn-s'/r "= 3,0 Hz). So sanh gia trj 
5c tgi vi tri C-3 eiia 3 vdi 1 thiy hoan toan tuong 
ddng chung td dudng allozo ciia 3 lien ket tgi VJ tri 
C-3. Tir nhirng phan tich neu tren eung vdi viec so 
sinh cae du kien phd va do quay cue ciia 3 vdi cac 
dy lieu phd tuong iing da cdng bd [18], hgp chit 3 
dui^c xac dinh Ii karaviloside II. 

Hgp chit 4 thu dugc dudi dgng chit bot miu 
trang. Phd khdi lugng xuit hien pic ion gii phan tii 
tai m/z 835 [M+Na]*, 813 [M+Na]* vi 811 [M-H]'̂ ' 
k8t hgp vdi phd NMR dy doin cdng thiic phin tii ^ 
C43H720,4. Phd 'H-NMR eua chit 4 tuong t\f nhu 
ehat 3 deu xuit hien tin hieu ciia 7 nhdm metyl bgc 
ba dudi dgng singlet tgi 6 0,97 (6H, H-18 vi H-19), 
1,74 (3H, H-26), 1,80 (3H, H- 27), 1,05 (3H, H-28), 
1,27 (3H, H-29) va 0,71 (3H, H-30), 1 nhdm metyl 
bgc 2 tgi 5 0,99 (3H, d, 7 = 6,0 Hz, H-21), 
dgc trung cho khung Cucurbitane. Hai li8n ket doi bj 
the 3 lin xie djnh tgi 6 5,75 (IH, br d,J= 5,0 Hz) vi 
5,23 (IH, hr d,J= 10,0 Hz). Tin hi$u mgt nhdm 
metoxi tai 5 3,36 (3H, s), nhdm hydroxy tai C-3 
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chiem vj tri equatorial bdi tin hî u H-3 tai 5 3,41 cd 
dgng singlet tu. Pho "C-NMR va cic pho DEPT cia 
chit 4 xult hi§n tin hi$u cua 43 nguyen tu cacbon 
trong dd cd 30 nguyen tii eacbon khung 
Cucurbitane; 12 nguyen tur cacbon ciia hai don vi 
dudng allopyranoside [19]. Hai phan tu dudng 
allopyranoside edn dugc khing dinh them bing phin 
tich gia trj tugng tic spin-spin giGa eic proton tren 
ph6 ' H - N M R cho thiy H-3' va H-3" dhu chigm vi tri 
equatorial {Jn-ivy = JHy4- = 3,0 Hz vi Ju.2"/3" = 
Jn-y/r- ^ 3,0 Hz). Phin tich cie tuong tic tren phd 
HSQC vi HMBC (hinh 2) cho thiy chit 4 cd clu 
true khung Cueurbita-5,24-dien. Cic tuong tic thu 
nh§n duge tren pho HMBC giua proton H-6 (5 5,75) 
vdi C-7 vi gi&a H-7 (5 3,49) vdi C-5/C-6 ehung td 
cd mpt lien ket ddi ndi vdng tgi C-5/C-6; lien k6t ddi 
thii hai dugc xac dinh tgi vj tri C-24/C-25 dira vao 
tuong tic giiJa proton H-26 (S 1,74) vdi C-24/C-
25/C-27 vi giOa H-27 (8 1,80) vdi C-24/C-25/C-26. 
Tuong tic giQa proton H-3 (6 3,49) vdi C-5/C-1' va 
giiia H-l' (5 4,66) vdi C-3 khang dinh vi tri ndi giifa 
khung vdi mgt dudng allose tgi C-3; phan tii dudng 
allose thur hai duge xae dinh li6n ket vdi khung tgi 
C-23 thdng qua eie tuong tie giGa proton H-l" (S 
4,74) vdi C-23 va giua proton H-23 (4,31) vdi C-
22/C-24/C-25/C-1". Tir nhiing phin tich neu tren 
ciing vdi vi?c so sinh cic dB kien phd da cdng bd 
[18], hgp chat 4 dugc xie dinh la karaviloside V. 

Hgp chit 5 thu dugc dudi dgng tinh the miu 
tring. Pho kh6i lugng xuit hign pic ion gii phan tu 
tgi m/z 839 [M+Na]*, 817 [M+H]* va 815 [M-H]" kit 
hgp vdi pho NMR cd the dg doan cdng thiic phan tii 
li C42H720,5. Pho 'H-NMR eiia 5 tuong tu nhu 4 deu 
xuat hign tin higu eiia 7 nhdm metyl bgc ba dudi 
dgng singiet tgi 5 0,83 (3H, H-18), 0,94 (3H, H-19), 
1,15 (3H, H-26), 1,14 (3H, H- 27), 1,12 (3H, H-28), 
0,81 (3H, H-29) va 0,77 (3H, H-30), 1 nhdm metyl 
bgc 2 dudi dgng tin hi?u doublet tai 6 0,91 (3H, d, J 
= 6,0 Hz, H-21) dgc tnmg eho khung Cucurbitane. 
Mgt li8n ket ddi dugc th6 3 lin dugc xac dinh tgi 5 
5,44 (IH, d, y = 5,5 Hz) dgc trung cho noi ddi trong 
vdng tgi C-5/C-6. Tin hieu nhdm oximetin vi tri C-3 
xuat hi?n tgi 5 3,42 (IH, br s) vdi clu hinh H-3a. 
Ngoii ra, tin hi$u proton anomeric cua hai phin tii 
dudng xult hi?n tgi 5 4,21 (IH, d ,y=8 ,3 Hz, H-l') 
vi 4,34 (IH, d, J = 8,3 Hz, H-l"). Hai proton 
anomeric niy ciing cd hang so tuong tic spin J = 8,3 
Hz chiing td proton H-I', H-2', H-l" vi H-2" diu 
chiem vj tri axial. Phd '^C-NMR va cie pho DEPT 
ciia chit 5 xult hi?n tin hi?u ciia 42 nguyen tii 
cacbon trong dd e J 30 nguyen tii cacbon die trung 
cho khung Cucurbitane; 12 nguyen tii cacbon ciia 

Phan Vdn Kiem vd cgng su 

hai don vi dudng die trung cho dudng 
glucopyranoside. D6 xie djnh chinh xac clu tnic ciia 
khung vi vj tri lien k€t cua hai phan tii dudng pho 
HSQC va HMBC dugc do. Phan tich chi tiet eic 
tuong tie tren phd HSQC va HMBC (hinh 2) mgt 
lan niia khing djnh 5 cd clu tnic khung Cucurbita-5-
en. Cac tuong tic HMBC giffa H-6 (5 5,44) vdi C-
4/C-8/C-10 chiing td cd mgt USn ket ddi ngi vdng tgi 
C-5/C-6; tuong tic giua H-3 (5 3,38) vdi C-1/C-5/C-
r v i giua H-I' (6 4,21) vdi C-3 khing djnh dudng 
glucose ndi tgi C-3 vi mgt phan tii dudng glucose 
thii hai lien kit vdi phin tii dudng thii nhit tgi C-6' 
nhd tucmg tie HMBC giua H-I" (8 4,34) vdi C-6'. 
Tir nhung phin tieh neu tren ciing vdi viSc so sinh 
vdi cic du lieu phd tuong ung da cdng bo [19], hgp 
chat 5 dugc xie dinh la momordicoside A. 

Loi cam on: Cdng trinh dirge hodn thdnh v&i sir tdi 
trg kinh phi eiia de tdi cdp Vien Hdn lam Khoa hgc 
vdCdngnghi VietNam. masd VAST04.02/12-13. 
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