
Nghien CLFU - Ky thuat 

Ket luan 
Ti> acid 3-pyridylacetic hydroclorid chung toi* 

da tong hap dupe natri risedrpnat mpt thulc 
dilu tri Ipang xuang va phang ngua bang 
xuang phi biln. Qui trinh dilu chi natri 
risedrpnat da duac t l i uu hoa vi th i on dinh, 
kmh t l d i dang tiln hanh nhu'ng nghien cuu 
sau han Ding thai chung toi cung thilt lap 
duac quy trinh kilm nghiem nha do cp th i kiem 
tra chit luang cae nguon nguyen lieu natri 
risedronat trong nuac cung nhu ngoai nhap. 

Summary 
From pyridylacetic hydrochloride acid, sodium 

risedronate, as a popular osteoporosis drug, was 
synthesized. The synthesis was optimized for 
stability, economy and simplicity toward the further 
research. Tests for quality control of sodium 
risedronate were also established. 
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Dat vSn d§ 
Chi thi [Diospyros) thuoc ho Thi (Ebenaceae) 

la mpt chi kha ian bao gIm khoang 450-500 laai 
phan b l ehu ylu a vung nhiet dai. Da s6 cae 
Ipai trpng chi nay dIu la cay an qua, vu'a CP gia 
tn dinh duang vua co gia tri v l kinh t l . Cay vam 
{Diospyros dictyonema) cung la mpt cay an qua, 
phan b l chu ylu a vung chau th i song Hong. 
Cay cao tu 5-8 m, la mpc SP le, qua OP mau 
xanh, khi chin chuyin sang mau vang va CP mui 
tham dac trung, qua co duang kinh khoang 3-
3,5 cm. Cay ra hoa vao thang 4-5, qua chin vao 
thang 6-8 hang nam. Thanh phin hoa hpc chu 
ylu cua chi Diospyros la cac hap chit flanonpid, 

naphthpquinon, lignan, megastigman, terpenoid 
.v.v... ''• '̂ Tuy nhien, cho din nay chua co 
nghien cu'u nao v l thanh phin hpa hpc cua Ipai 
D. dictyonema 

Bai bao nay thong bao qua trinh phan lap va 
xac dinh clu true hoa hpc eua bin hap chit 
flavon glycpsid kaempferpl 3-0-[2,3-bis-(4-
hydroxy-£-einnamoyl)-c(-L-rhamnopyranosid] 
(1), keampferol 3-0-a-L-rhamnopyranosid (2), 
kaempferol 3-0-(2"-0-/?-D-glueopyranosyl)-a-L-
rhamnopyranosid (3) va quercetin 3-0-(2"-0-^ 
D-glucopyranosyl)-a-L-rhamnopyranosid (4). 
Clu true hoa hpc eua cae hap chit 1-3 duac 
xac dinh bSng cac phuang phap pho khli luang 
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(ESl-MS) va phi cpng huang ti> hat nhan (ID 
and 2D-NMR) 

Vat lieu va phu'O'ng phap nghien 
CU'U 

Phu'O'ng phap chung 
Phwcyng phap phan lap cac hcyp chat 
sic ky lop mong (TLC) 
s le ky lop mong duac thue hien tren ban 

mong trang sin DC-Alufolien 60 F254 (Merck 
1,05715), RP,8 F254S (Merck). Phat hien chit 
bing den tu' ngoai a hai buac song 254 nm va 
368 nm hoac dung thulc thu la dung dieh 
H2SO4 10% dupe phun dIu len ban mong, say 
kho rli ha nong tu tu din khi hien mau, 

sic ky cot (CC) 
s le ky cot duac tiln hanh vai chit hip phu 

la Silica gel pha thuang va pha dao. Silica gel 
pha thuang co ca hat la 0,040-0,063 mm (240-
430 mesh) Silica gel pha dao ODS hoac YMC 
RP-18 (30-50 ,iim, FuJisilisa Chemical Ltd.). 

Phwcyng phap xac dmh cau true hoa h(3c 
cac hcyp chat 

Phi cong hwong tCe nhan (NMR) 
Pho cpng huang tu nhan (NMR): ^H-NIVIR 

(600 MHz) va "C-NMR (150 MHz) duac do tren 
may Bruker AM600 FT-NMR Spectrometer, Vien 
Nghien eu'u Khoa hoc ca ban (KBSI), Han Qule. 

Wlau thiHC vat 
Mlu la cay vam Diospyros dictyonema Hiern. 

(Ebenaceae) duac thu hai vao thang 11 nam 
2010 tai Xuan Truang, Nam Dinh. Ten khoa hoc 

dupe TS. Ninh KhSc Ban, Ths Nguyin Thi 
Cuang, Vien Sinh thai va Tai nguyen Sinh vat 
giam dinh. Mau tieu ban duac luu trCp tai phong 
miu cua Vien Hoa sinh Biln. 

Phan lap cac hcyp chat 
La vam kho (3,0 kg) dupe chilt 3 lin bing 

methanol (3 x 10 lit) thu duac 280 g can chilt. 
Can chilt nay duac hoa tan vao 5 lit nuac cit va 
tiln hanh chilt phan b l l in luat vai cloroform (3 
X 5 lit) va ethyl acetat (3x5 lit) thu duac cac can 
chilt tuang ifng: cloroform (F1, 68 g), ethyl 
acetat (F2, 90,5 g) va lap nuac (F3). Lap nuo'c 
(F3) dupe tiln hanh phan tach tren cot sac ky 
trao dli ion Dianion HP-20 ri>a giai tang din 
nlng dp MeOH trpng nuac (0, 25, 50, 70 va 
100%) thu duac bin phan doan ky hieu la F3A-
F3D. Phan tach phan doan F3D (100% MeOH, 
12g) bing sic ky opt silica gel pha thuang rua 
giai bing elprpfprm/methanel/nuae 6/1/0,05 thu 
duac bin phan doan nho han ky hieu la F3D1-
F3D4. Tinh ehl phan doan F3D3 bing sic ky cpt 
silica gel pha dap (RP-18) rua giai bing 
methanol/nuac (3/1, v/v) thu duac hap ehit 2 
(9,5 mg). Phan doan F3C (70% MeOH) bing sic 
ky cpt pha nguac RP18 vai he dung moi 
methanol/nuac (5/1, v/v) thu dupe hap chit 1 
(15 mg). Hai hap chit 3 (12 mg) va 4 (10 mg) 
dupe phan lap ti> phan doan FC3B (50% MeOH) 
bing sic ky cpt pha nguac RP18 vai he dung 
moi moi methanol/nuac (3/1, v/v) sau do tinh ehl 
bing sic ky dilu ehl pha thuang vai he dung 
moi cloroform/ methanol/ nuac 8/2/0,1 (v/v/v) 

Hinh 1: Ciu true hoa hoc cua cac hcyp chit 1-4 
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Kaempferol 3-0-[2,3-bis-(4-hydroxy-£-
cinnamoyl)-a-L-rhamnopyranosid] (1) 

Chit r in mau vang, nhiet do nong chay 180-
181°C 

ESl-MS: m/z 723 [M - H]' 725 [M + H]*, 
CTPT C39H320,4, M= 724. 

'H-NMR (500 MHz, CD3OD) 5 (ppm): 
Aglycon: 6,22 (1H, d, J = 2,0 Hz, H-6), 6,40 (1H, 
d, J = 2,0 Hz, H-8), 7,87 (2H, d, J = 9,0 Hz, H-2', 
H-6'), 7,00 (2H, d, J 9,0 Hz, H-3', H-5'), 
Rhamnopyranosyl: 5,62 (1H, d, J 1,5 Hz, H-
1"), 5,85 (1H, dd, ; 1,5, 3,5 Hz, H-2"), 5,31 
(1H, dd, J = 3,5, 10,0 Hz, ), 3,67 (1H, t, J = 10,0 
Hz, H-4"), 3,57 (1H, m, H-5"), 1,08 (3H, d, ; 
6,0 Hz, H-6"), 2 X CumaroyI: [7,38 (2H, d, -J 
8,5 Hz) va 7,45 (2H, d, J = 8,5 Hz): H-2"', H-6"', 
H-2"" H-6""], [6,76 (2H, d, J - 8,5 Hz) va 6,81 
(2H, d, / 8,5 Hz)- H-3"', H- 5'", H-3"", H-5""], 
[7,62 (d, J = 16,0 Hz, )va 7,63 (d, J = 16,0 Hz): 
H-7"', H-7""], [6,31 (d, J = 16,0 Hz, )va 6,38 (d, J 
= 16,0 Hz): H-8"', H-8""], 

''C-NMR (125 MHz, CD3OD) 5 (ppm): 
Aglycon: 159,05 (C-2), 135,48 (C-3), 179,31 (C-
4), 163,15 (C-5), 99,92 (C-6), 165,78 (C-7), 
94,84 (C-8), 158,49 (C-9), 105,95 (C-10), 
122,46 (C-r), 131,86 (C-2', C-6'), 116,76 (C-3', 
C-5'), 161,17 (C-4'), Rhamnopyranosyl: 100,31 
(C-1"), 72,20 (C-2"), 73,08 (C-3"), 71,07 (C-4"), 
70,95 (C-5"), 17,74 (C-6"), 2 x CumaroyI: 
127,15, 127,06 (C-r", C-1""), 131,36, 131,16 (C-
2"' C-6"', C-2"", C-6""), 116,86, 116,80 (C-3"', C-
5"', C-3"", C-5""), 161,61, 161,39 (C-4"', C-4""), 
147,67, 146,98 (C-7'", C-7""), 114,96, 114,41 (C-
8", C-8""), 168,51, 167,77 (C-9"", C-9""). 

Keampferol 3-0-a-L-rhamnopyranosid (2) 
Chit rin mau vang, nhiet dp nong chay 172-

174°C 
ESl-MS m/z 433 [M+H]* (positive), 431 [M-H]" 

(negative), CTPT: C2,H2oOio. M= 432. 
'H-W/WR (500 MHz, CD3OD) 5 (ppm): 6,22 (brs, 

H-6), 6,39 (brs, H-8), 7,78 (d, J = 8,5 Hz, H-2', H-
6'), 6,95 (d, J = 8,5 Hz, H-3', H-5'), 5,40 (brs, H-1"), 
4,24 (brs, H-2"), 3,72 (d, J = 5,0 Hz, H-3"), 3,36 (H-
4"), 3,36 (H-5") va 0,94 (d, J = 6,5 Hz, H-6"). 

"C-NMR (125 MHz, CD3OD) 8 (ppm)' 
159,30 (C-2), 136,23 (C-3), 179,65 (C-4), 
163,25 (C-5), 99,88 (C-6), 166,01 (C-7), 94,79 
(C-8), 158,59 (C-9), 105,93 (C-10), 122,67 (C-1'), 
131,90 (C-2', C-6'), 116,54 (C-3', C-5'), 161,60 (C-
4'), 103,53 (C-1"), 72,16 (C-2"), 72,05 (C-3"), 73,21 
(C-4"), 71,94 (C-5") va 17,65 (C-6"). 

Kaempferol 3-0-(2"-0-/?-D-glucopyranosyl)-
a-L-rhamnopyranosid (3) 

ESl-MS: m/z 593 [M - H]", 595 [M + H]\ 617 
[M-i-Na]*, CTPT C27H3oO,5, M = 594 

'H-NMR (500 MHz, CD3OD) 5 (ppm): 
Aglycon: 6,22 (1H, d, J = 2,0 Hz, H-6), 6,39 (1H, 
d, J = 2,0 Hz, H-8), 7,78 (2H, d, J = 8,5 Hz, H-2', 
H-6'), 6,96 (2H, d, / = 8,5 Hz, H-3', H-5'), 
Rhamnopyranosyl: 5,73 (1H, d, J 1,0 Hz, H-
1"), 4,31 (1H, dd, / = 1,0, 3,5 Hz, H-2"), 3,82 
(1H, dd, J = 3,5, 9,5 Hz, H-3"), 3,36 (1H, H-4"), 
3,42 (1H, H-5"), 0,98 (1H, d, J = 6,5 Hz, H-6"), 
Glueopyranosyl: 4,44 (1H, 6, J = 8,0 Hz, H-l"'), 
3,25 (1H, dd, J = 8,0, 8,0 Hz, H-2"'), 3,38 (1H, 
H-3"'), 3,39 (1H, H-4"'), 3,25 (1H, H-5"'). 3,75 
(1H, dd, J = 2,5, 12,0 Hz, Ha-6'"), 3,70 (1H, dd, J 
= 5,0, 12,0 Hz, Hb-6"'). 

"C-NMR (125 MHz, CD3OD) 5 (ppm) 
Aglycon 159,38 (C-2), 136,47 (C-3), 179,56 (C-
4), 163,14 (C-5), 99,97 (C-6), 165,90 (C-7), 
94,86 (C-8), 158,59 (C-9), 106,01 (C-10), 
122,62 (C-r), 131,95 (C-2', C-6'), 116,58 (C-3', 
C-5'), 161,59 (C-4'), Rhamnopyranosyl: 102,59 
(C-1"), 82,55 (C-2"), 71,87 (C-3"), 73,54 (C-4"), 
71,94 (C-5"), 17,61 (C-6"), Glueopyranosyl: 
107,03 (C-r"), 75,40 (C-2"'), 77,94 (C-3'"), 71,08 
(C-4"'), 77,94 (C-5"'), 62,47 (C-6"'). 

Quercetin 3-0-(2"-0-/3-D-glucopyranosyl)-
a-L-rhamnopyranosid (4) 

ESl-MS: m/z 609 [M - H]", 611 [M + H]*, 623 
[M-i-Na]* CTPT C27H30O14, M = 610 

'H-NMR (500 MHz, CD3OD) 5 (ppm). 
Aglycon- 6,24 (1H, d, J = 2,0 Hz, H-6), 6,40 (1H, 
d, J = 2,0 Hz, H-8), 7,38 (1H, d, J = 2,0 Hz, H-
2'), 6,95 (H, d,J = 9,0 Hz, H-5'), 7,34 (H, dd, J = 
9,0, 2,0 Hz, H-5'), Rhamnopyranosyl: 5,66 (1H, 
d, / = 1,0 Hz, H-1"), 4,29 (1H, dd, J = 1,0, 3,5 
Hz, H-2"), 3,87 (1H, dd, / - 3,5, 9,5 Hz, H-3"), 
3.37 (1H, H-4"), 3,42 (1H, H-5"), 1,00 (1H, d, J = 
6,5 Hz, H-6"), Glueopyranosyl: 4,40 (1H, 6. J = 
8,0 Hz, H-r"), 3,24 (1H, t, J = 8,0 Hz, H-2"'), 
3.38 (1H, H-3"'), 3,39 (1H, H-4'"), 3,19 (1H, H-
5'"), 3,69 (2H, d, J = 3,5, H-6"'). 

"C-A/MR (125 MHz, CD3OD) 5 (ppm): 
Aglycon: 159,37 (C-2), 136,56 (C-3), 179,67 (C-
4), 163,20 (C-5), 99,98 (C-6), 160,00 (C-7), 
94,83 (C-8), 158,00 (C-9), 105,96 (C-10), 
122.87 (C-r), 117,03 (C-2', C-6'), 146,50 (C-3'), 
149.88 (C-4'), 116,51 (C-5'), 122,87 (C-6'), 
Rhamnopyranosyl: 102,68 (C-l"), 82,72 (C-2"), 
71,90 (C-3"), 73,65 (C-4"), 71,97 (C-5"), 17,63 
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(C-6"), Glueopyranosyl 107,12 (C-1'"), 75,42 (C-
2"'), 77,88 (C-3"'), 70,98 (C-4"'), 77,88 (C-5"'), 
62,38 (C-6"'). 

K i t qua va thao luan 
Hpp chit 1 thu dupe dual dang ehit bpt ee 

mau vang cua mpt hpp chit flavpn. Phi H-
NMR cua 1 xuit hien 6 cap tin hieu dpublet (mil 
tin hieu tuang Cfng vai 2 proton va co gia tri 
hing so tuang tac dIu bing 8,5 Hz) tai 6 7,87, 
7,45, 7,38, 7,00, 6,81 va 6,76 dac trung cho su 
CO mat eua 3 vong benzen thi para. Hai tin hieu 
doublet tai 5 6,22 (1H, d, J = 2,0 Hz) va 6,40 
(1H, d, J = 2,0 Hz) diln hinh cho hai proton H-6 
va H-8 eua vong A eua khung flavon. Su co mat 
cua mpt glc duang rhamnosyl duac nhan bilt 
bai su CO mat eua proton gin vai caebon 
anome tai 5 5,62 (1H, d, ; 1,5 Hz, H-1"), tin 
hieu doublet eua nhom metyl tai 5 1,08 (3H, J = 
6,0 Hz, H-6") va 4 proton khao tai 5 5,85 (1H, 
dd, J = 1,5, 3,5 Hz, H-2"), 5,31 (1H, dd, J = 3,5, 
10,0 Hz, ), 3,67 (1H, t, J = 10,0 Hz, H-4"), 3,57 
(1H, m, H-5"). Tin hieu tai 5 5,62 co gia tri / 
1,5 Hz chLfng to ca hai proton H-l" va H-2" eua 
glc duang nay deu chilm cac vi tri equatorial 
va lien kit duac tao thanh giu'a glc duang vai 
phin aglycon la lien kit 0-a-glyeosid. Ngoai ra, 
pho ' 'H-NMR con xuit hien bin tin hieu doublet 
dIu CO gia tn J = 16,0 Hz tai 7,62, 7,63, 6,31 va 
6,38 gpi y su co mat cCia hai nli doi vai c iu 
hinh trans. Hai nli doi ngoai vong nay thuang 
xuit hien trong ciu true eua dan xuit eumaroyi, 
phu hpp vai su eo mat eua 2 trong 3 vong 
benzen thi para neu tren. Nhu'ng dO kien phi 
''H-NIWR cho thiy, c iu true cua 1 bao gIm phin 
aglycon dang kaempferol, hai nhom eumaroyi va 
mpt glc duang rhamnosyl. 

Phi "C-NMR xuit hien cae tin hieu eua hai 
glc eumaroyi trong do hai vong benzen th i para 
duac xac dmh tai 6 127,15 (C), 127,06 (C), 
131,36 (2 X CH), 131,16 (2 x CH), 116,86 (2 x 
CH), 116,80 (2 X CH), 161,61 (C), 161,39 (C), 
hai noi doi ngoai vong tai 8 147,67 (C), 146,98 
(C), 114,96 (CH), 114,41 (CH) va hai eaebon 
cacboxylat tai 5 168,51, 167,77. Cac tin hieu 
cua phan tu duang rhamnosyl r i t diln hinh tai 5 
100,31, 72,20, 73,08, 71,07, 70,95 la cae tin 
hieu CH va mot tin hieu CH3 tai 5 17,74. Cac tin 
hieu con lai tai 8 159,05 (C-2), 135,48 (C-3), 
179,31 (C-4), 163,15 (C-5), 99,92 (C-6), 165,78 

(C-7), 94,84 (C-8), 158,49 (C-9), 105,95 (C-10), 
122,46 (C-r), 131,86 (C-2', C-6'), 116,76 (C-3', 
C-5'), 161,17 (C-4') duac xac dinh thuoc vao 
khung kaempferpl, trong do tin hieu tai 5 135,48 
(C) gai y chp vi tri nl i cua glc duang vap C-3. 
Nhu vay, dilu dang quan tam la vi tri nli eua hai 
glc cumarpyl vao duang rhamnosyl. Cac vi tri 
CO the nli duac glc eumaroyi chi co th i la C-2"', 
C-3"', va C-4"'. Chu y din hai tin hieu tai 5 5,31 
va 5,85 CO th i thiy hai tin hieu nay da bj djch 
chuyin kha manh v l phia truang thip han so 
vai binh thuang do su hinh thanh lien kit este 
cua hai nhom eumaroyi vai glc duang. Phan 
tich din gia tri hing s l tuang tac cua tCrng tin 
hieu CO thi thiy tin hieu tai 5 5,85 a dang 
doublet cua doublet vai gia tri J - 1,5, 3,5 Hz, 
chifng to day la H-2"' (do H-l"' co J - 1,5 Hz), 
eon tin hieu tai 5 5,31 a dang doublet cua 
doublet vai gia tri J = 3,5, 10,0 Hz ehCrng to day 
la H-3"' (vi tri H-4"' phai xuit hi$n dual dang mpt 
triplet vai J - 10 Hz) '̂ ' Nhu vay cc the khing 
djnh hai nhbm eumaroyi nli vao C-2"' va C-3"' 
eua glc duang. Vai nhCpng phan tich neu tren, 
hpp ehit 1 CO cong thCfc phan tu la C39H32O14 
(M 724). Kit qua nay duac khang djnh them 
bai phi khli luang vai su xuit hien cac pic ion 
tai m/z 723 [M - H]', 725 [M + H]* tren phi ESl-
MS. Kit qua so sanh cae gia tri pho cua 1 vai 
cac gia tri da cong b l cho hap ehit kaempferol 
3-0-[2,3-bis-(4-hydroxy-£-cinnamoyl)-a-L-
rhamnopyranoside] co ciu true nhu phan tich 
neu tren la hoan toan phu hap. Hap ehit nay 
con dupe gpi la 2'',3"-di-0-p-eoumaroyiafzelin 
hay platanosid va dupe phan lap lie cac loai 
Platanus acerifolia, Platanus orientalis va 
Foeniculum vulgare '̂ ', tuy nhien day la lin diu 
tien no duac phat hien tif loai Diospyros 
dictyonema. Hop chit nay duac thong bao la cd 
hoat tinh Cfc ehl su phat triln cua mot s l dong 
t l bao ung thu.thue nghiem in vitro '̂ '. 

Hpp chit 2 thu dupe dual dang chit rin co 
mau vang, nhiet dp nbng chay 172-174°C dac 
trung chp cac hap chit flavcn. Phi ' H - N M R cua 
2 xuit hien hai vung tin hieu ro rang, mpt vung 
tin hieu eua eac prptpn vpng tham nim a phia 
truang thip hanva mpt vung tin hieu cua mpt 
phan tCf duang a vung truang cao han. Trang 
dp SLf CP mat cua mpt vong tham th i para (vong 
B) dupe nhan bilt bai hai tin hieu doublet tai 8 
7,78 (2H, d, J = 8,5 Hz, H-2', H-6'), 6,95 (2H, d, 
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J = 8,5 Hz, H-3', H-5'); hai tin hieu dan tai 5 6,22 
va 6,39 phu hap vai hai proton a vi tri H-6 va H-
8 eua vong A cua cac hap chit flavon. Ngoai ra, 
tren phi nay ' H - N M R khong thiy xuit hien cac 
proton olefin khac chung to ring hap chit 
flavon nay co cac nhom thi tai C-3, C-5 va C-7. 
Mpt phan tCf duang rhamnose cung dupe xac 
dinh bai cae tin hieu 8 5,40 (brs, H-1"), 4,24 
(brs, H-2"), 3,72 (d, / - 5,0 Hz, H-3"), 3,36 (H-
4", H-5") va 0,94 (d, J = 6,5 Hz, H-6"). Tin hieu 
vach dan tai 8 5,40 cho thiy gia tri cua hing s l 
tuang tac giOa H-1" va H-2" r i t nho, dilu nay 
khing dinh ca hai proton nay dIu chilm vj tri 
equatorial, tifc la su co mat cua lien k i t a-
glycosit. Tin hieu doublet tai 8 0,94 (J = 6,5 Hz) 
cung rit dac trung cho phan tu duang 
rhamnose. 

Phi "C-NMR eua 2 xuit hien tin hieu cua 21 
nguyen tu carbon va hoSn toan phu hap vai cac 
phan tich tren pho ''h-NMR. Trong do 6 tin hieu 
tai 8 103,53 (C-1"), 72,16 (C-2"), 72,05 (C-3"), 
73,21 (C-4"), 71,94 (C-5"), 17,65 (C-6") la thuoc 
vao phan tCf duang rhamnose '""' va 15 carbon 
con lai (trong do co hai tin hieu bj chap vao 
nhau tai 8 131,90 va 116,54 co cuang dp cap 
han eac tin hieu CH khac) la thupc vac phin 
aglycpn. Tin hieu cua carbcn cacbpnyl tai 8 
179,65 (C, C-4), cua vcng B th i para tai S 
122,67 (C, C-r), 131,90 (CH, C-2', C-6'), 116,54 
(CH, C-3', C-5'), 161,60 (C, C-4'). Gia tri 6 tai C-
3 (136,23) phu hap vai su cc mat cua lien kit 
glyccsit tai day '"' Tren phi hoan toan khong co 
eac tin hieu cua cae nhom th i khac, ehCrng te tai 
eac vj tri C-5, C-7 va C-4' phai la cae nhom 
hydroxy. Kit qua tren cho thiy hap chit 2 la 3-
0-a-L-rhamnopyranosyl keampferol. T i t ca eac 
gia trj phi NMR eua hap chit 2 duac so sanh 
vai cae diJ kien da cong b l cho 3-0-a-L-
rhamnppyranpsyl keampferpl '"' va cho su phu 
hpp hpan tpan. Ngpai ra, phi khli luang cung 
khing djnh them kit luan tren bai su c6 mat cua 
cae pie ion m/z 433 [M-fH]* (positive), 431 [M-H]' 
(negative) tren pho ESIMS, hpan toan phu hap 
vai cong thCfc phan tCf C21H20O10 (M= 432). Hap 
ehit 3-0-a-L-rhamnopyranosyl keampferol cung 
xuat hien a nhilu loai thue vat. Tuy.nhien, day 
la l in diu no duac phat hien tif cay Diospyros 
dictyonema. 

Hap chit 3 nhan duac dual dang chit bpt 
mau vang, mau dac trung cua hap chit flavon. 

Pho H-NMR cua 3 xuit hien cac tin hieu cua 
6 proton olefin trong do co hai tin hieu doublet 
tai 8H 6,22 va 6,39 vai hlng s l tuang tac J = 2,0 
Hz diln hinh cho hai proton nim a vj tri meta 
vai nhau eua vong A Vong B dupe xac djnh la 
th i para de su xuit hien cua hai cap tin hieu 
dpublet tai 7,78 (2H, J = 8,5 Hz) va 6,96 (2H, J = 
8,5 Hz). Tin hieu eua preton H-l" tai 5,73 (J = 
1,0 Hz) va tin hieu nhom methyl dual dang 
doublet {J = 6,5 Hz) tai 8 0,98 dien hinh cho mot 
dan vj duang rhamnopyranosyl. Cac tin hieu tai 
8 4,44 (1H, d, J = 8,0 Hz, H-1"') va 3,75 (1H, dd, 
J = 2,5, 12,0 Hz, Ha-6"'), 3,70 (1H, dd, J = 5,0, 
12,0 Hz, Hb-6"') dien hinh cho su eo mat cua 
duang glucopyranpsyl. Gia tri hing so tuang 
tac JH-I7H-2- =1.0 Hz va JH-I-;H-2- 8,0 Hz cho 

thiy proton H-1" va H-2" dIu chilm cac vj tri 
equatorial con hai proton H-l"' va H-2"' dIu 
chilm cac vj tri axial. Dilu nay khang dinh su 
hinh thanh lien kit 0-a-glyeosid cua duang 
rhamnose va Ii6n kit 0-|3-glyeosit eua duang 
glucose. 

Phi "C-NMR va cae pho DEFT cua 3 
khing djnh su co mat 25 tin hieu eua 27 nguyen 
tCf carbon (do vpng B dl i xCrng), trong do cac tin 
hieu cua duang rhamnopyranosyl dupe xac 
djnh tai 8 102,59 (CH), 82,55 (CH), 71,87 (CH), 
73,54 (CH), 71,94 (CH), 17,61 (CH3), va phan tip 
duang glueopyranosyl tai 8 107,03 (CH), 75,40 
(CH), 77,94 (CH), 71,08 (CH), 77,94 (CH), 
62,47 (CH2). Ciu true dang kaempferol dupe 
xac dinh bai 13 tin hieu carbon con lai, trong do 
diln hinh la tin hieu cua vong B dl i xijng (8 
131,95, 2 x CH; 116,58, 2 x CH), tin hieu cua 
nhom C=0 tai 8 179,56. Gia trj C-3 (8 136,47) 
dac trung cho lien kit cua phan tu duang vao 
C-3 '̂ '. Cac gia trj dp djch chuyin hca hpc cua 
prptpn va eaebon a tung vj tri dupe xac djnh 
bing pho HSQC va HMBC. Tren pho HMBC 
xuit hien tuang tac giCfa proton H-1" (8 5,73) 
vai C-3 (S 136,47) va tuang tac eua H-l"' (8 
4,48) vai C-2" (6 82,55) khang djnh duang 
glucosyl nli vao C-2" ciia duang rhamnosyl, va 
duang rhamnosyl nl i vai C-3 thong qua eac lien 
kit ete. Su tao thanh lien kit ete giOa duang 
glucosyl vap C-2" da lam djch chuyen manh tin 
hieu cpng huang eua C-2" len din 82,55 (trong 
khi phi biln 8c-2 cua duang rhamnopyranpse la 
72-73 ppm. Vdi cau true du doan neu tren, ket 
hap vai kit qua sp sanh vai cac gia trj pho da 

TAP CHi DUOC HOC -01/2012 (SO 429 NAM 52) 39 



© Nghien CLPU - Ky thuat 

ccng b l ' ' , hpp chit 3 dupe xac djnh la 
kaempferpl 3-0-(2"-0-p-D-glucopyranosyl)-a-L-
rhamnopyranoside, mpt hpp ehit cc cong thue 
phan ti> la C27H30O15 (M = 594). Kit qua pho 
khli lupng vai su xuit hien cac pic ion tai m/z 
593 [M - H]", 595 [M -1- H]*, 617 [M+Na]* hoan 
toan phu hpp vai khing djnh neu tren. Day la 
l in diu tien hap chit nay duac tim thiy tCf loai 
Diospyros dictyonema. 

Hpp ehit 4 nhan dupe dual dang chit bpt 
mau vang, mau dac trung cua hpp ehit flavon. 
Phl^H-NMRcua 4 xuit hien cae tin hieu cua 
5 prctpn plefin trong do co hai tin hieu doublet 
tai 8H 6,24 va 6,40 vai hing s l tuang tac J - 2,0 
Hz diln hinh cho hai proton nim a vj tri meta 
vai nhau cua vong A. Vong B dupe xac djnh la 
thi 1,3,4 do su xuit hien cua ba tin hieu diln 
hinh tai 7,38 (1H,d, J = 2,0 Hz), 6,95 (1H, d, J = 
9,0 Hz) va 7,34 (1H, dd, J 9,0, 2,0 Hz). Tin 
hieu eua proton H-1" tai 5,66 (J = 1,0 Hz) va tin 
hieu nhom metyl dual dang doublet [J = 6,5 Hz) 
tai 8 1,00 diln hinh cho mpt dpn vi duang 
rhamnopyranosyl. Cac tin hieu tai 8 4,44 (1H, d, 
.J = 8,0 Hz, H-l"') cua proton gin vai carbon 
anome cua duang va tin hieu nhom oximetylen 
tai a 3,69 (2H) diln hinh cho su eo mat cua 
duang glueopyranosyl. Gia trj hing s l tuang 
tac JH-I-/H-2- =1,0 Hz va JH.I-7H-2- = 8,0 Hz cho 

thiy proton H-1" va H-2" dIu chilm cac vi tri 
equatorial con hai proton H-l"' va H-2"' dIu 
chilm eac vi tri axial. Dilu nay khing dinh su 
hinh thanh lien kit 0-a-glyeosid eua duang 
rhamnose va lien kit 0-p-glycosid eua duang 
glucose. 

Phi "C-NMR va cac phi DEFT eua 4 
khing dmh su co mat cua 27 nguyen tCf caiTbon, 
trong do eac tin hieu cua duang 
rhamnopyranosyl dupe xac dinh tai 8 102,68 
(CH), 82,72 (CH), 71,90 (CH), 73,65 (CH), 71,90 
(CH), 17,63 (CH3), va phan tu duang 
glueopyranosyl tai 8 107,12 (CH), 75,42 (CH), 
77,88 (CH), 70,98 (CH), 77,88 (CH), 62,38 
(CH2). Ciu true dang quercetin cua phin 
aglycon duac xac djnh bai 15 tin hieu carbon 
con lai, trong do diln hinh la tin hieu eua nhom 
C=0 tai 8 179,67. Gia tri C-3 (8 136,50) dac 
trung cho lien kit eua phan tu duang vao C-3 
'°' Cac gia trj dp djch ehuyin hoa hpc cua 
prptpn va earbpn a tung vi tri dupe xac djnh 
bing phi HSQC va HMBC. Tren phi HMBC 

xuat hien tuang tac giua pretpn H-1" (8 5,66) 
vai C-3 (8 136,56) va tuang tac cua H-l'" (5 
4,40) vai C-2" (8 82,72) khing djnh dupng 
glucpsyl nli vao C-2" cua duang rhamnosyl, va 
duang rhamnosyl nl i vai C-3 thong qua eac lien 
kit ether. Su tap thanh lien kit ete giua duang 
glucosyl vao C-2" da lam djch chuyin manh tin 
hieu cpng huang ciia C-2" len din 82,72 (trong 
khi pho biln 8c-2 cua duang rhamnopyranose la 
72-73 ppm. Vai c iu true du doan neu tren, kit 
hpp vai kit qua so sanh vai cae gia tri pho da 
cong bl'^' hap chit 4 dupe xac djnh IS 
quercetin 3-0-(2"-0-(3-D-glucopyranosyl)-a-L-
rhamnopyranosid, mpt hpp ehit cc cong thCfc 
phan tif la C27H30O16 (M = 610). Kit qua pho 
khli lupng vai su xuit hien eac pic ion tai m/z 
609 [M - H]', 611 [M + Hj* va 623 [M+Naf hoan 
toan phu hap vai khing djnh neu tren. Day la 
lin diu tien hap chit nay dupe tim thiy tCf loai 
Diospyros dictyonema. 

K§t luan 
Sif dung eac phuang phap sic ky kit hap, 

bin hap chit flavon glycosid da duac tinh sach 
tCf dieh chilt methanol ciia la cay vam Diospyros 
dictyonema. Ciu triic hoa hpc cua chiing duac 
xac djnh la kaempferpl 3-0-[2,3-bis-(4-hydrpxy-
E-cinnampyl)-a-L-rhamnppyranPsid] (1), 
keampferol 3-0-a-L-rhamnopyranosid (2), 
kaempferol 3-0-(2"-0-;5-D-glueopyranosyl)-a-L-
rhamnopyranoside (3) va quercetin 3-0-(2"-0-,5-
D-glueopyranosyl)-a-L-rhamnopyranoside (4) 
bing cae phuang phap pho cpng huang tCf hat 
nhan (NMR) va phi khli lupng (ESl-MS), kit 
hpp so sanh vai cae s l lieu pho da duac cong 
b l . Day la l in diu tien cac hap chit nay dupe 
phan lap tCf cay Diospyros dictyonema. Hop 
chit 1 CO kha nang ifc che su phat triln eua mpt 
s l dpng t l bao ung thu thue nghiem in vitro '̂ ' 
va hpp chit 2 co hoat tinh khang viem manh ''' 

Summary 

Four flavone glycosides were isolated from 
the methanol extracts of the Diospyrds 
dictyonema leaves. Structural elucidation by 
NMR and ESI-mass spectral data in reference to 
the literatural values identified them to be 
kaempferol 3-0-[2,3-bis-(4-hydroxy-E-
cinnamoyl)-a-L-rhamnopyranoside] (1), 
keampferol 3-0-a-L-rhamnopyranoside (2), 
kaempferol 3-0-(2"-0-fi-D-glucopyranosyl)-a-L-
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rhamnopyranoside (3) and quercetin 3-0-(2"-0-p-
D-glucopyranosyl)-a-L-rhamnopyranoside (4). Of 
them, compound (1) and (2) have been reported 
to exhibit cytotoxic activity against some cell 
line^^' and anti-inflammatory activity^', respectively. 
These compounds were isolated from Diospyros 
dictyonema for the first time. 
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Cac hop chat diterpen phan lap tir loai 
san ho mem - Lobophytum compactum 
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'Vien Hod hoc cac Hcyp chdl Thien nhien -
Vien Khoa hoc va Cong nghe Viet Nam 

'Ciic Scr hmi Iri Im - Bo Khoa hoc vc'i Cc'mg nghe 

Dat van de 
Sinh vat bien la nguIn cung e i p d l i dao eac 

hpp eh i t CP hpat tinh sinh hpc, la nguyen lieu 
cho cac nganh y - dupe, sinh hpc. Trong db eo 
nhi lu hpp ch i t co c i u triic v6 cung dpc dap, 
khong the tim th iy a eac loai sinh vat tren can 
''' Trong s l cac loai sinh vat b i l n , san ho m I m 
da va dang nhan dupe nh i lu s u quan tam 
nghien cii'U cua cac nha khoa hpc tren t h i giai 
bai su d l i dap v l nguIn nguyen lieu va s u da 
dang v l thanh ph in hpa hpe va hpat tinh sinh 
hpc cua chiing. San ho mem la mpt nhpm sinh 
vat b i l n quan trpng va chiing CP mat a cac ran 
san h6 tren kh ip t h i gidi, dao biet la a cac vung 
b i ln nhiet dai vai dp sau tif 5-30 m Cac chi 
Sinularia. Lobophytum va Sarcophyton la phe 
b i ln nh i t va co kha nang sinh san, phat t r i ln 

sinh kh l i nhanh. Mot d i l u thu vj la, mpt s l Ipai 
Sarcophyton eo ehifa ham luang diterpen dat 
tai 10% trpng lupng m i u khp. Ham lupng 
diterpen r i t cap nay cc t h i g iu vai trp quan 
trpng chp su t i n tai cua san hp m I m vai chirc 
nang bao ve, canh tranh, sinh san va co the ea 
chifc nang pheromon Nguai ta cho r i ng , cac 
Ipai san ho m I m khong co cac CP quan bao ve 
vat ly nen dupe bap ve khoi ke san m l i b i ng 
mifc dp tich luy cap cac dpc t l diteepen trong 
cac m6 ciia chung'^'. 

Trong khuon khp d l tai nghien ci fu ca ban 
v l thanh ph in hea hpc va hoat tinh sinh hpc 
ciia cac loai san ho m I m thupc chi Sarcophyton 
va Lobophytum sinh s i n g tai cac vung bien Viet 
Nam, bai bao nay cong b l k i t qua phan lap va 
xac dinh c i u triic eua 3 hpp c h i t diterpen dang 
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