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Két luan

Tl acid 3-pyridylacetic hydroclorid chung t6f
da tong hop duwoc natri risedronat mat thudce
diéu tri lodng xwong va phong nglra loang
xwong phd bién. Qui trinh diéu ché natri
risedronat da dwoc toéi wu hoa vi thé én dinh,
kinh té dé dang tién hanh nhi*ng nghién ciu
sau hon Déng thdi chung téi ciing thiét lap
duoc quy trinh kiém nghiém nhe dé co thé kiém
tra chat lvong cac ngudn nguyén liéu natri
nsedronat trong nwdc cang nhw ngoai nhap.

Summary

From pyridylacetic hydrochloride acid, sodium
risedronate, as a popular 0steoporosis 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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Cac hop chat flavon glycosid phan Iap tir
1a cy vam (Diospyros dictyonema Hiern.)

Nguvén Vin Bing®, Luc Quang Tén’, Phan Vin Kiém',
Chéu Viin Minh', Nguyén XuAn Nhiém', Hoang Lé Tuén Anh’,
Pan Thiy Hing', Phan Téng Son’, Pham Hai Yén',

Ninh Khiic Ban', Nguyén Tién Dat’

"Wien Hoa sinh hicn, Vién Khoa hoc va Cong nghé Viét Nam

“Khoa Hoa hoe - Travmg dai hoc Su pham Ha Noi 2
‘Khoa Hoa hoe - Trucng dai hoe Khoa hoe T nhién. Dai hoc QG Ha Noi

bat van dé

Chi thi (Diospyros) thudc ho Thi (Ebenaceae)
la mét chi kha lon bao gém khoang 450-500 loai
phan bé chii yéu & vung nhiét doi. Da sb cac
loai trong chi nay déu la cay an qua, vira o gia
tri dinh dudng vira co gia tri vé kinh té. Cay vam
(Diospyros dictyonema) cling ta moét cay &n qua.
phan b chl yéu & ving chau thd séng Hoéng
Cay cao tr 5-8 m, la moc so le, qua cbé mau
xanh, khi chin chuyén sang mau vang va ¢ mui
thom dac treng. qua co duong kinh khoang 3-
3.5 cm. Cay ra hoa vao thang 4-5, qua chin vao
thang 6-8 hang nédm. Thanh phan h'()a hoc chu
yéu cda chi Diospyros la cac hop chat flanonoid,
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naphthoquinon, lignan, megastigman, terpenoid
vv.. "3 Tuy nhién, cho dén nay chua co
nghién ctru nao vé thanh phan hoa hoc cua loai
D. dictyonema

Bai bao nay théng bao qua trinh phan lap va
xac dinh cAu tric hoa hoc cla bdn hop chat
flavon glycosid kaempferol 3-O-[2,3-bis-(4-
hydroxy-E-cinnamoyl)-a-L-rhamnopyranosid]
(1), keampferol 3-O-a-L-rhamnopyranosid (2),
kaempferol 3-0-(2"-O-p4-D-glucopyranosyl)-a-L-
rhamnopyranosid (3) va quercetin 3-O-(2"-O-4
D-glucopyranosyl)-a-L-rhamnopyranosid (4).
Céu truc hoa hoc cua cac hop chat 1-3 duoc
xac dinh bang cac phrong phap phd khéi lvong
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(ESI-MS) va phd céng hudng te hat nhan (1D
and 2D-NMR)

Vat lieu va phwong phap nghién
clru

Phwong phap chung

Phwong phép phan lap cac hop chat

Séc ky Iop mong (TLC)

Sac ky lop mdng duoc thuc hién trén ban
méng trang sd8n DC-Alufolien 80 Fass (Merck
1.05715), RPys Fasus (Merck). Phat hién chat
bang dén tir ngoar & hai budc song 254 nm va
368 nm hoac dung thubc thir 1a dung dich
H,S0, 10% duoc phun déu lén ban méng, sdy
kho rb1 ho nong ter tir dén khi hién mau.

Séc ky ¢ot (CC)

Sac ky cot duoc tién hanh voi chat hdp phu
'a Silica gel pha thuong va pha dao. Silica gel
pha thudng co c¢& hat la 0,040-0,063 mm (240-
430 mesh) Silica gel pha dac ODS hoac YMC
RP-18 (30-50 um, Fudisilisa Chemical Ltd.).

Phuwong phap xac dinh céu tric hoa hoc
céc hop chat

Phé cong huong tir nhan (NMR)

Phd cong hudng tr nhan (NMR): "H-NMR
(600 MHz) va BC-NMR (150 MHz) dvoc do trén
may Bruker AMEB00 FT-NMR Spectrometer, Vién
Nghién ctru Khoa hoc co ban (KBSI), Han Quéc.

Mau thwe vat

Mau 14 cay vam Diospyros dictyonema Hiern.
{Ebenaceae) duoc thu hal vao thang 11 nam
2010 tai Xuan Treong, Nam Binh. Tén khoa hoc
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duvoc TS. Ninh Khic Ban, Ths Nguyén Thé
Cuong, Vién Sinh thai va Tai nguyén Sinh vat
giam dinh. M3u tiéu ban dvoc lwu triy tai phéng
mau clia Vién Hoa sinh Bién.

Phan lap cac hop chat

La vam khé (3,0 kg) dwoc chiét 3 1n bang
methanol (3 x 10 lit) thu dwee 280 g can chiét.
Can chiét nay dwoc hoa tan vao 5 lit nuwoc cat va
tién hanh chiét phan b 1an lvot voi cloroform (3
x 5 lit) va ethyl acetat (3 x 5 lit) thu dwoc cac can
chiét tvong (rng: cloroform (F1. 68 g). ethyl
acetat (F2, 90,5 g) va 16p nuwoc (F3). Lop nuoc
(F3) dwoc tién hanh phan tach trén cot sic ky
trac doi ion Dianion HP-20 rira gidi tang dan
néng dd MeOH trong nuédc (0, 25, 50, 70 va
100%) thu dwoc bdn phan doan ky hiéu la F3A-
F3D. Phan tach phan doan F3D (100% MeOH,
12g) bang sac ky cét silica gel pha thweng rira
giai bang cloroform/methanol/nuéc 6/1/0,05 thu
dwoc bén phan doan nhé hon ky hiéu la F3D1-
F3D4 Tinh ché phan doan F3D3 bang séc ky cot
silica gel pha ddo (RP-18) rlra gidl béng
methanol/nudc (3/1, viv) thu dwoc hop chat 2
(9.5 mg). Phan doan F3C (70% MeOH) bang sac
ky cot pha nguoc RP18 voi hé dung méi
methanol/inude (5/1. viv) thu duoc hop chéat 1
(15 mg). Hai hop chat 3 (12 mg) va 4 (10 mg)
dwoc phan 1ap tir phan doan FC38 (50% MeOH)
bang sac ky cot pha ngugc RP18 vai hé dung
moi méi methanol/nwae (3/1, viv) sau d6 tinh ché
bang séc ky diéu ché pha thudng véi hé dung
moi cloroform/ methanol/ nwéc 8/2/0,1 (viviv)
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Hinh 1: Cdu tric hoa hoc ctia céc hop chat 1-4
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Kaempfero! 3-0-[2,3-bis-(4-hydroxy-E-
cinnamoyl)-a-L-rhamnopyranosid] (1)

Chat rdn mau vang, nhiét do ndng chay 180-
181°C

ESI-MS: m/z 723 [M - H]” 725 [M + H],
CTPT CagH3,044, M= 724,

'H-NMR (500 MHz, CD;OD) & (ppm):
Aglycon: 6,22 (1H, d, J = 2,0 Hz, H-6), 6,40 (1H,
d.J=2,0Hz, 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"), 531
(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, J
6,0 Hz, H-6"), 2 x Cumaroyl: (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"", 16,31 (d. J = 16,0 Hz, )va 6,38 (d. J
=16.0 Hz): H-8", H-8""],

PC-NMR (125 MHz, CD;OD) § (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), 10595 (C-10),
122.46 (C-17), 131,86 (C-2', C-6'), 116,76 (C-3',
C-5), 161,17 (C-4'), Rhamnopyranosy!: 100,31
(C-1"). 72,20 (C-2"), 73,08 (C-3"), 71,07 (C-4"),
7095 (C-5"), 17,74 (C-6"), 2 x Cumaroyl
127.15, 127,06 (C-1", 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"),
14767, 146,98 (C-7", C-7""), 114,96, 114.41 (C-
8" C-8™), 168,51, 167,77 (C-9", C-9™).

Keampferol 3-O-a-L-rhamnopyranosid (2)

Chat rén mau vang, nhiét 4o nong chay 172-
174°C

ESI-MS m/z 433 [M+H]" (positive), 431[M-H]
(negative), CTPT: CyHp00 10, M= 432.

'H-NMR (500 MHz, CD;0OD) & (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-57), 5.40 (brs, H-1"),
424 (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").

BC.NMR (125 MHz, CD,OD) & (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
(C4"), 71,94 (C-5") va 17,65 (C-67).

TAP CHI DUQGC HOC - 0172012 (SO 429 NAM 32)

Kaempferol 3-O-(2"-O-p-D-glucopyranosyl)-
a-L-rhamnopyranosid (3)

ESI-MS: m/z 593 [M - H[, 595 [M + H]". 617
[M+Na]*, CTPT Cy7H3015, M = 594

"H-NMR (500 MHz, CDs;OD) § (ppm):
Aglycon: 6,22 (1H, d, J = 2,0 Hz, H-6), 6,39 (1H,
d, J=20Hz 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: 573 (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"),
Glucopyranosyl: 4,44 (1H, d, J = 8,0 Hz, H-1"),
3,25 (1H, dd, / = 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 =25, 12,0 Hz, H,-6"), 3,70 (1H, dd. J
=5,0, 12,0 Hz, Hy,-6").

"C.NMR (125 MHz, CD;OD) & (ppm)
Aglycon' 158,38 (C-2), 136,47 (C-3), 179,56 (C-
4), 163,14 (C-5), 899,97 (C-6), 16590 (C-7).
94,86 (C-8), 158,59 (C-9), 106,01 (C-10),
122,62 (C-17), 131,95 (C-2', C-6"), 116,58 (C-3",
C-5, 161,59 (C-4'), Rhamnopyranosyl: 102,59
(C-1M), 82,55 (C-2"), 71,87 (C-3"), 73,54 (C-4"),
71,94 (C-5"), 1761 (C-6"), Glucopyranosyl
107,03 (C-1™), 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-p-D-glucopyranosyl)-
a-L-rhamnopyranosid (4)

ESI-MS: m/z 609 [M - H]", 611 [M + H]", 623
[M+Na]® CTPT Cy7H30014, M = 610

"H-NMR (500 MHz, CD;OD) & (ppm).
Aglycon® 6,24 (1H, d, J = 2,0 Hz, H-6). 6,40 (1H,
d. J =20 Hz, H-8), 7,38 (1H, d, J = 2,0 Hz, H-
2'),6,95(H, d J=9,0Hz H-5) 734 (H dd. J =
9.0, 2,0 Hz, H-5'), Rhamnopyranosyl: 566 (1H,
d, /=10 Hz, H-1"), 429 (1H, dd, J =10, 3,5
Hz, H-2"), 3,87 (1H, dd, / - 3,5, 8,5 Hz, H-3"),
3,37 (1H, H-4"), 3,42 (1H, H-5"), 1,00 (1H, d. J =
6,5 Hz, H-6"), Glucopyranosyl: 4,40 (1H, d. J =
8,0 Hz, H-1™), 3,24 (1H, t, J = 8,0 Hz, H-2"),
3,38 (1H, H-3"), 3,39 (1H, H-4"), 3,19 (1H, K-
57, 3,69 (2H, d, J = 3,5, H-6").

BC.NMR (125 MHz, CDsOD) & (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),
9483 (C-8), 158,00 (C-9), 10596 (C-10),
122,87 (C-17), 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-1"), 82,72 (C-2")
71,90 (C-3"), 73,65 (C-4"), 71,97 (C-5"). 17,63
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(C-6"), Glucopyranosyl- 107,12 (C-1"), 75,42 (C-
2", 77,88 (C-3"), 70,98 (C-4™), 77,88 (C-5"),
62,38 (C-6").

Két qua va thao luan

Hop chat 1 thu duoc dudi dang chat bét co
mau vang ctia mét hop chét flavon. Phd 'H-
NMR cua 1 xuat hién 6 cap tin hiéu doublet (mdi
tin hiéu twong ng voi 2 proton va co gia tri
hang sé twong tac déu béng 8,5 Hz) tai § 7,87,
7.45, 7,38, 7.00, 6,81 va 6,76 dac trung cho sy
co mat cla 3 vong benzen thé para. Hai tin hiéu
doublet tai & 6,22 (1H, d, J = 2,0 Hz) va 6,40
(1H, d. J = 2,0 Hz) dién hinh cho hai proton H-6
va H-8 clia vong A cua khung flavon. Su c6 mat
cua mét gbc dwong rhamnosyl dwoc nhan biét
bdi su cO mat cua proton gan véi cacbon
anome tai & 562 (1H, d. / 1,5 Hz, H-1"), tin
hiéu doublet cia nhom metyi tai 5 1,08 (3H, J =
6,0 Hz, H-6") va 4 proton khac tai 5 585 (1H,
dd, J =15, 3,5 Hz, H-2"), 5,31 (1H, dd, J = 3,5,
10,0 Hz, ), 367 (1H, t, J = 10,0 Hz, H-4"), 3,57
(1H, m, H-5"). Tin hiéu tai § 562 cé gia tri /
1.5 Hz chirng té ca hai proton H-1" va H-2" cla
gbc dwong nay déu chiém cac vi tri equatorial
va lien két duoc tao thanh gitra gbc duéng voi
phan aglycon la lién két O-a-glycosid. Ngoai ra,
phd "H-NMR con xuét hién bdn tin hiéu doublet
déu co gia tr J = 16,0 Hz tai 7,62, 7,63, 6,31 va
6,38 goi ¥ s co mat clia hai nbi do6i voi ciu
hinh trans. Hai né1 déi ngoai vong nay thuong
xuat hién trong cu tric cta dan xuét cumaroyl,
phu hop voi sy ¢O mat cua 2 trong 3 vong
benzen thé para néu trén. Nhirng dir kién phd
'H-NMR cho thay. cau truc clia 1 bao gém phan
aglycon dang kaempferol, hai nhom cumaroyl va
mét géc duwong rhamnosyl.

Phd C-NMR xuét hién cac tin hiéu cla hai
gbc cumaroyl trong dé hai vong benzen thé para
duoc xac dinh tai & 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 ndi déi ngoai vong tai § 147,67 (C), 146,98
(C), 114,96 (CH), 114,41 (CH) va hai cacbon
cacboxylat tai 3 168,51, 167,77. C4c tin hiéu
cua phan t&r dwong rhamnosy! rat dién hinh tai §
100.31. 72.20, 73.08, 71,07, 70,95 la cac tin
hiéu CH va mét tin hiéu CHs tai & 17,74. Cac tin
hiéu con lai tar & 159.05 (C-2), 135,48 (C-3),
179.31 (C-4). 163,15 (C-5), 99,92 (C-6), 165,78
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(C-7), 94,84 (C-8), 158,49 (C-9), 105,95 (C-10),
122,46 (C-1'), 131,86 (C-2', C-6), 116,76 (C-3',
C-57, 161,17 (C-4") duwgc xac dinh thudc vao
khung kaempferol, trong dé tin hiéu tai & 135,48
(C) goi y cho vi tri ndi cua gbc duéng vao C-3.
Nhu vay, diéu dang quan tam la vi tri ndi cta hai
gbc cumaroyl vao dwéng rhamnosyl. Cac v tri
6 thé ndi duoc gbe cumaroyl chi co thé 1a -2,
C-3", va C-4". Chu y dén hai tin hiéu tai § 5.31
va 5.85 co thé théy hai tin hiéu nay da bj dich
chuyén kha manh vé phia trwong thap hon so
véi binh thwdng do su hinh thanh lién két este
clia hai nhém cumaroy! v&i gbc dudng. Phan
tich dén gia tri hang sb twong tac cla tirng tin
hieu co thé thay tin hiéu tai & 585 & dang
doublet cua doublet véi gia tri J = 1,5, 3,5 Hz,
ching t6 day la H-2" (do H-1"" ¢6 J = 1,5 Hz),
con tin hiéu tai § 5,31 & dang doublet cta
doublet vei gia tri J = 3,5, 10,0 Hz chirng to day
la H-3" (vi tri H-4" phai xuét hién dudi dang mét
triplet v&i J = 10 Hz) ®! Nhu vay c6 thé khing
dinh hai nhém cumaroyl ndéi vao C-2" va C-3"
cta gbc dwong. V&i nhivng phan tich néu trén,
hop chat 1 c¢é cong thirc phan ti la CaygH,014
(M 724). Két qua nay duoc khéng dinh thém
bdi phd khdi lwong véi sw xudt hién cac pic ion
tai m/z 723 [M = HJ", 725 [M + HJ" trén phé ESI-
MS. Két qua so sanh cac gia tri phd cia 1 voi
cac gia tri da céng bd cho hop chat kaempferol
3-0-[2,3-bis-(4-hydroxy-E-cinnamoyl)-a-L-
rhamnopyranoside] c6 cAu tric nhu phéan tich
néu trén |a hoan toan phu hop. Hop chét nay
con dwoc goi 1a 2",3"-di-O-p-coumaroylafzelin
hay platanosid va dugc phan lap tir cac loai
Platanus acerifolia, Platanus orientalis va
Foeniculum vulgare ?, tuy nhién day 1a 1an dau
tien no duoc phat hién tw loai Diospyros
dictyonema. Hop chat nay duoc thong bao 1a co
hoat tinh (rc ché sw phat trién cia mot sé dong
t& bao ung thw thire nghiem in vitro ©

Hop chat 2 thu duoc dwdi dang chét rén co
mau vang, nhiét do néng chay 172-174°C dac
trng cho cac hop chéat flavon. Phé 'H-NMR cua
2 xuat hién hai vung tin hiéu rd rang, moét ving
tin hiéu cua cac proton vong thom nam & phia
truong thap honva mét vung tin hiéu cla moét
phan t¢ dwdng & vung trwdng cao hon. Trong
d6 sw co mat ctia mot vong thom thé para (vong
B) dwoc nhan biét bdi hai tin hiéu doublet tai &
7,78 (2H. d. J = 8,5 Hz, H-2', H-6"), 6,95 (2H, d,

TAP CHi DUQC HOQC - 0172012 (SO 429 NAM 52)
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J =85 Hz, H-3', H-5"); hai tin hiéu don tai § 6,22
va 6,39 phi hop vén hai proton & vi tri H-6 va H-
8 clia vong A cua cac hop chét flavon. Ngoai ra,
trén phd nay "H-NMR khong thay xuét hién cac
proton olefin khac chirng t& rdng hop chét
flavon nay c6 cac nhom thé tai C-3, C-5 va C-7.
MGt phan t& dwdng rhamnose cling duwoc xac
dinh boi cac tin hiéu 5 5,40 (brs, H-1"), 4,24
(brs, H-2"), 3,72 (d, / - 5,0 Hz, H-3"), 3,36 (H-
4" H-5")y va 0,94 (d, J = 6,5 Hz, H-6"). Tin hiéu
vach don tai § 5,40 cho thay gia tri cia hang sé
tuong tac gitka H-1" va H-2" rat nhd, diéu nay
khang dinh ca hai proton nay déu chiém vi tri
equatorial, trc 1a sw cé mat cla lién két o-
glycostt. Tin hiéu doublet tai 8 0,94 (J = 6,5 Hz)
cing rat ddc trweng cho phan to duong
rhamnose.

Phé "*C-NMR cla 2 xudt hién tin hiéu cua 21
nguyén t& carbon va hoan toan phu hop véi cac
phan tich trén phé 'H-NMR. Trong d6 6 tin hiéu
tai & 103,53 (C-1"), 72,16 (C-2"), 72,05 (C-3"),
7321 (C-4"), 71,94 (C-5"), 17,65 (C-6") la thudc
vao phan t& dwong rhamnose ' va 15 carbon
con lai (trong dé co hai tin hiéu bi chap vao
nhau tai § 131,90 va 116,54 cé cwdng do cao
hon cac tin hiéu CH khac) la thudc vao phan
aglycon. Tin hiéu cua carbon cacbonyl tai §
179,65 (C, C-4), cla vong B thé para tai &
122,67 (C, C-1"), 131,90 (CH, C-2', C-6), 116,54
(CH, C-3', C-5, 161,60 (C, C-4"). Gia tri § tai C-
3 (136,23) phi hop voi st co mat cua lien két
glycosit tai day ! Trén phd hoan toan khéng co
cac tin hiéu cta cac nhém thé khac, chirng té tai
cac vi tri C-5, C-7 va C-4' phai fa& cac nhom
hydroxy. Két qua trén cho thay hop chat 2 1a 3-
O-a-L-rhamnopyranosyl keampferol. Tat ca cac
gia tri phd NMR ctia hop chat 2 duoc so sanh
voi cac dir kien da céng bé cho 3-O-a-L-
rhamnopyranosyl keampferol ! va cho su phu
hop hoan toan. Ngoai ra, phd khéi lvong cling
khang dinh thém két luan trén b&i s c6 mat cla
cac pic ion m/z 433 [M+H]" (positive), 431[M-H]
(negative) trén phd ESIMS, hoan toan phu hop
vGi céng thire phan tir Ca1Hzo0 40 (M= 432). Hop
chét 3-0O-a-L-rhamnopyranosyl keampferof clng
xuat hién & nhiéu loai thuc vat. Tuy.nhién, day
la 1an dau no duoc phat hién t cay Diospyros
dictyonema.

Hop chat 3 nhan dwoc dudi dang chat bot
mau vang. mau dac trung cia hop chét flavon.
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Phd '"H-NMR cia 3 xudt hién cac tin hidu cua
6 proton olefin trong d6 co hai tin hiéu doublet
tai 84 6,22 va 6,39 v&i héng sb tvong tac J =2.0
Hz dién hinh cho hai proton nadm & vi tri meta
voi nhau cua vong A Vong B duoc xac dinh la
thé para do su xuat hién cla hai cap tin hiéu
doublet tai 7,78 (2H, J = 8,5 Hz) va 6,96 (2H, J =
8,5 Hz). Tin hiéu cda proton H-1" tai 5,73 (J =
1,0 Hz) va tin hiéu nhém methyl dudi dang
doublet (J = 6,5 Hz) tai § 0,98 dién hinh cho mét
don vi dwong rhamnopyranosyl. Cac tin hiéu tai
5444 (1H, d, J=8,0Hz, H-1")va 3,75 (1H, dd,
J =25 12,0 Hz H,;-6"), 3,70 (1H, dd, /=50,
12,0 Hz, Hy-6") dién hinh cho s c6 mat cua
dwong glucopyranosyl. Gia tri hang sb tuvong
tac Juqmz- =1,0 Hz va Jyamm» 8.0 Hz cho
thdy proton H-1" va H-2" dé&u chiém cac vi tri
equatorial con hai proton H-1" va H-2" déu
chiém cac vi tri axial. Diéu nay khang dinh su
hinh thanh lién két O-a-glycosid cua duéng
rhamnose va lién két O-B-glycosit cia dudng
glucose.

Phé “C-NMR va cac phd DEPT cia 3
khang dinh sy cé mat 25 tin hiéu clia 27 nguyén
ttr carbon (do vong B ddi xtrng), trong dé cac tin
hiéu cua duwdng rhamnopyranosyl dugc xac
dinh tai § 102,59 (CH), 82,55 (CH), 71,87 (CH),
73,54 (CH), 71,94 (CH), 17,61 (CHy), va phan t&
dwong glucopyranosyl tai & 107,03 (CH), 75,40
(CH), 77,94 (CH), 71,08 (CH), 77,94 (CH),
62,47 (CH,). Céu trac dang kaempferol duoc
xac dinh b&i 13 tin hiéu carbon con lai, trong dé
dién hinh la tin hiéu cla veng B déi xng (8
131,85, 2 x CH; 116,58, 2 x CH), tin hiéu cda
nhém C=0 tai § 179,56. Gia tri C-3 (5 136,47)
dac treng cho lién két cda phan t¢ dwdng vao
C-3 ¥ Cac gia tri do dich chuyén hoa hoc cla
proton va cacbon & tirng vi tri dwoc xac dinh
bang phd HSQC va HMBC. Trén phé HMBC
xuat hién trong tac gitra proton H-1" (§ 5,73)
voi C-3 (8 136,47) va twong tac cua H-1" (8
4.48) voi C-2" (5 82,55) khang dinh duong
glucosyl ndi vao C-2” clia dueng rhamnosyl, va
dwing rhamnosyl ndi voi C-3 thong qua cac lién
két ete. Su tao thanh lién két ete gia duong
glucosyl vao C-2" da lam dich chuyén manh tin
hiéu cong huéng cia C-2" 1&n dén 82,55 (trong
khi phé bién &c., clia duvdng rhamnopyranose la
72-73 ppm. V@i cau tric du doan néu trén, két
hop voi két qua so sanh véi cac gia tri phd da
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cong bd® hop chadt 3 duoc xac dinh 1a

kaempferol 3-O-(2"-O-B-D-glucopyranosyl)-a-L-
rhamnopyranoside, mét hop chét co codng thire
phan tlr 1a CyHy04s (M = 594). Két qua phd
khéi lrong véi stz xuat hién cac pic ion tai m/z
593 [M — HJ", 595 [M + H]", 617 [M+Na]" hoan
toan phu hop véi khang dinh néu trén. Day la
1&n dau tién hop chat nay duoc tim théy tir loai
Diospyros dictyonema.

Hop chit 4 nhan dwoc dudi dang chét bét
mau vang, mau dac trung clda hop chat flavon.
Phé 'H-NMR cla 4 xudt hién cac tin hiéu cua
5 proton olefin trong do ¢o6 hai tin hiéu doublet
tai 84 6.24 va 6,40 v&i hang sb tvong tac J = 2,0
Hz dién hinh cho hai proton ndm & vi tri meta
vO'l nhau cua vong A. Vong B duoc xac dinh la
thé 1,3.4 do sw xuét hién cla ba tin hiéu dién
hinh tai 7,38 (1H.d, J=2,0Hz),6,95(1H,d, J =
9.0 Hz) va 7.34 (1H, dd, / 9,0, 2,0 Hz). Tin
hiéu cua proton H-1" tai 5,66 (J = 1,0 Hz) va tin
hiéu nhom metyl dwéi dang doublet (J = 6,5 Hz)
tai 5 1,00 dién hinh cho mot don vi duong
rhamnopyranosyl. Cac tin hiéu tai § 4,44 (1H, d,
J = 8,0 Hz, H-1") cla proton g&n v&i casbon
anome cla duong va tin hiéu nhom oximetylen
tai & 3,69 (2H) dién hinh cho sy c6 mat cla
dwong glucopyranosyl. Gia tri hang sd twrong
tac Ju.-mz- =1,0 Hz va Jy.qm2~ = 8,0 Hz cho
thdy proton H-1" va H-2" déu chiém cac vi tri
equatorial c¢on hai proton H-1"" va H-2" déu
chiém cac vi tri axial. Diéu nay khang dinh sy
hinh thanh lién két O-a-glycosid cua duong
rhamnose va lién két O-p-glycosid cla duéng
glucose.

Phd PC-NMR va cac phd DEPT cva 4
khang dinh sur co méat cua 27 nguyén tir cak™on,
trong do6 cac tin  hiéu coa dudng
rhamnopyranosyl dwvoc xac dinh tai & 102,68
(CH), 82,72 (CH}), 71,90 (CH), 73,65 (CH), 71,90
(CH), 1763 (CHy), va phan t& dudng
glucopyranosyl tai § 107,12 (CH), 75,42 (CH),
77.88 (CH), 70,98 (CH), 77,88 (CH), 62,38
(CH,). Céu truc dang quercetin cla phan
aglycon duvoc xac dinh bdi 15 tin hiéu carbon
con lai, trong do dién hinh 1a tin hiéu cda nhom
C=0 tai § 179,67. Gia tri C-3 (5§ 136,50) dac
trwng cho lién két cua phan t&r dwong vao C-3
®) Cac gia tri 36 dich chuyén héa hoc cia
proton va carbon & tirng vi tri dwoc xac dinh
b&ng phé HSQC va HMBC. Trén phd HMBC

40

xuat hién twong tac gitra proton H-1" (5 5.66)
voi C-3 (8 136,56) va tvong tac cda H-1" (8
4,40) voi C-2" (5 82,72) khdng dinh dwong
glucosy! ndi vao C-2" clia dudng rhamnosyl, va
dwéng rhamnosyl ndi vari C-3 thong qua cac lién
két ether. Sv tao thanh lién két ete gitra dudng
glucosyl vao C-2" @ tam dich chuyén manh tin
hiéu cong hwdng clia C-2" 1&n dén 82,72 (trong
khi phd bién 8., ciia dwéng rhamnopyranose 1a
72-73 ppm. V&i chu troc dy doan néu trén, két
hop va&i két qua so sanh voi cac gia tri phd da
cong bd® hop chidt 4 duoc xac dinh l1a
quercetin - 3-0O-(2"-O-f3-D-glucopyranosyl)-a-L-
rhamnopyranosid, mét hop chat ¢o céng thire
phan t&r la CyH3001 (M = 610). Két qua phd
khéi lwong voi sw xuat hién cac pic ion tal m/z
609 [M - H]", 611 [M + H]" va 623 [M+Na]’ hoan
toan phu hop véi khang dinh néu trén. Pay 1a
lan dau tien hop chat nay dugc tim thay tir loai
Diospyros dictyonema.

Két luan

St dung cac phuong phap sac ky két hop,
bén hop chét flavon glycosid da duoc tinh sach
tir dich chiét methanol cla la cay vam Diospyros
dictyonema. Chu tric hoa hoc cla chung duoc
xac dinh la kaempferol 3-O-[2,3-bis-(4-hydroxy-
E-cinnamoyl)-a-L-rhamnopyranosid] (1),
keampferol 3-O-a-L-rhamnopyranosid (2),
kaempferol 3-O-(2"-O-p-D-glucopyranosyl)-a-L-
rhamnopyranoside (3) va quercetin 3-0-(2"-O-4-
D-glucopyranosyl)-a-L-rhamnopyranoside (4)
bang cac phuong phap phd céng hudng tir hat
nhan (NMR) va phd khéi lvong (ESI-MS), két
hop so sanh voi cac sb liéu phd da duoc cong
bé. Day 14 1an dau tien cac hop chét nay duoc
phan lap t& cay Diospyros dictyonema. Hop
chét 1 co kha nang trc ché sy phat trién ctia mot
sb déng té bao ung thu thic nghiém in vitro
va hop chat 2 co hoat tinh khang viém manh )

Summary

Four flavone glycosides were isolated from
the methanol extracts of the Diospyros
dictyonema leaves. Structural elucidation by
NMR and ESI-mass spectral data in reference to
the literatural values identified them fo be
kaempferol 3-0-[2,3-bis-(4-hydroxy-E-
cinnamoyl)-a-L-rhamnopyranoside] (1),
keampferol  3-O-a-L-rhamnopyranoside  (2),
kaempferol  3-O-(2"-O-p-D-glucopyranosyl)-a-L-
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rhamnopyranoside (3) and quercetin 3-O-(2"-O-f-
D-glucopyranosyl)-a-L-rhamnopyranoside (4). Of
them. compound (1) and (2) have been reported
to exhibit cytotoxic activity against some cell
lines’™ and anti-mflammatory actwvit” respectively.
These compounds were isolated from Diospyros
dictyonema for the first time.
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Cac hgp chét diterpen phan lap tir loai
san ho mém - Lobophytum compactum

Pinh Thi Thu Thiy"?, Chiu Viin Minh', Trin Thu Ha®”,

Phan Viin Kiém', Nguy&n Phuong Thio',
Nguyén Xuan Cudng', Nguyén Hoai Nam',

Nguyén Xuén Nhi¢m', Hoang L& Tuhn Anh', Vii Anh T4’
’Vién Héa sinh Bién - Vién Khoa hoc va Cong nghé Viét Nam

Dit van dé

Sinh vat bién 1a ngudn cung cip dbi dao cac
hop chat co hoat tinh sinh hoc, 1& nguyén ligu
cho cac nganh y - duoc, sinh hoc. Trong d6 co6
nhiéu hop chat co cau truc vo cung doc dao,
khong thé tim thay & cac loai sinh vat trén can
" Trong sé cac loai sinh vat bién, san ho mém
da va dang nhan dwoc nhiéu sy quan tam
nghién clru clia cac nha khoa hoc trén thé giéi
b&i s ddi dao vé ngudn nguyén liéu va sy da
dang vé thanh phan hoa hoc va hoat tinh sinh
hoc clia chung. San hé mém la mét nhom sinh
vat bién quan trong va chung cd mat & cac ran
san ho trén khap thé gii, dac biét la & cac vung
pién nhigt doi véi do sau tr 5-30 m Céc chi
Sinutaria, Lobophytum va Sarcophyton 1a phd
pién nhat va cé kha nang sinh san, phat trién
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Vién Hod hoc cac Hop chat Thién nhién -
Vién Khoa hoc va Céng nghé Viet Nam

‘Cuc So hinw tri tué - Bo Khoa hoe va Cong nghé

sinh khdi nhanh. M6t didu thu vi 13, mot sb loai
Sarcophyton c6 chtra ham lwong diterpen dat
toi 10% trong lwgng mau khd. Ham twong
diterpen rat cao nay co thé gitr vai tro quan
trong cho sy ton tai cia san ho mém véi chirc
ndng bdo vé, canh tranh, sinh san va co thé ca
chirc nang pheromon Nguoi ta cho réng. cac
loai san hd mém khéng co cac co quan bao vé
vat Iy nén dwoc bdo vé khdi ké san méi bang
murc do tich 10y cao cac déc td ditecpen trong
cac mo clia chung.

Trong khudn khé dé tai nghién ctru co ban
vé thanh phan hoa hoc va hoat tinh sinh hoc
cua cac loai san hé mém thudc chi Sarcophyton
va Lobophytum sinh sbng tai cac ving bién Viét
Nam, bai bao nay céng bb két qua phan lap va
xac dinh cau truc clia 3 hgp chét diterpen dang
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