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Abstract 

The phytochemical study of the seeds oi Cassia tora L. (Caesalpiniaceae) of Vietnam resulted in the isolation of 
five main anthraquinones, chrysophanoi, physcion, chryso-obtusin, aurantio-obtusin, obtusin together with P-sitosterol 
and torachrysone 8-0-P-gentibioside. Their chemical structures were determined by spectroscopic analyses. 
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1. MO DAU 

cac hgp chat anthraquinon (9,10-
dioxoanthraxen) thifn nhien thu hut dugc sy quan 
tam do chiing thf hifn nhifu hogt tinh quan trgng 
nhu hogt tinh khang cac chiing vi khuin 
Staphylococcus aureus khang methieilin, chong ung 
thu, chong di can, difu chinh hf mifn djch, bao vf 
gan va chong bfnh tifu dudng trong nhieu thir 
nghifm sinh hgc va la thanh phan c6 nhieu trong cac 
cay thuoc chi Cassia (hg Caesalpiniaceae) [1, 2]. 
Nghifn ciiu qui trinh phan lap va xac djnh clu true 
cac hgp chat thanh phan chinh tir chi Cassia ciia 
Vift Nam se gop phan vao vifc bd sung cac kifn 
thurc hoa hgc vf cac hgp chat anthraquinon dugc 
sinh tong hgp trong cac cay thuoc nay va kha nang 
su dung cac hgp chat nay trong cac nghien ciru y 
sinh hgc. Tren co sd dd, Thao quyft minh (Cassia 
tora L., Caesalpiniaceae), mgt cay thuoc dugc su 
dung pho hifn trong y hgc c6 truyen Vift Nam [3, 4] 
da duge lya chgn lam doi tupng nghifn ciiu hoa hpc 
thyc vat; cac anthraquinon cua hgt Thao quyet minh 
ciing vdi mpt so hgp chit khac da dugc thong bao 
trong bai bao nay. 

2. THl/C NGHIEM 

2.1. Phuong phap va Thiet bj 

Pho khoi lupng va chgm difn tu (EI-MS) dugc 
ghi trfn thift bj Waters Auto Spec Premier Mass 
spectrometer. Ph6 khoi lugng phun bui difn tu (ESI-
MS) dugc ghi trfn thift bj LC-MS-Obbitrap-XL 
(Thermo Scientific). Pho cgng hudng tir hgt nhan 
proton ('H-NMR) (500 MHz) va cacbon 13 ('^C-
NMR) (125 MHz) vdi chuong trinh DEPT dugc ghi 
trfn thiet bi Brucker AV500 spectrometer. Dg 

chuyen djch h6a hgc (S) dugc do theo ppm. 
Tetrametylsilan (TMS) la chat chuan ngi zero (5 = 
0,00) ppm. s ic ki cgt thudng (CC), sac ki cgt nhanh 
(FC) va sic ki cgt tinh chf (Mini-C) dugc thyc hien 
trfn silica gel (Merck, Darmstadt, CHLB Dure) vdi 
cac cd hgt 63 200 ^m, 63 - 100 )im, 40 - 63 ^m va 
15 40 î m va polyme Diaion HP-20 (Mitsubishi 
Chemicals, Nhat Ban). Sic ki Idp mdng (TLC) dugc 
thyc hifn trfn ban mdng trang san silica gel chifu 
day 0,2 mm trfn nen nhdm Merck Alufolien 60 F254. 
Thuoc thOr hifn mau la dung djch vanilin/H2S04dac 
1%, den tir ngoai (UV) d 254 nm va dung djch 
NaOH 5% trong etanol. 

2.2. Nguyen lifu thvc vat 

Hgt Thao quyet minh (Cassia tora L., 
Caesalpiniaceae) dugc thu mua tgi Ha Ngi vao thang 
8 nam 2007. 

2.3. Chiet va Phan lap cac hgp chat 

Hgt Thao quyet minh (2 kg) dugc sly d nhift do 
40 - 45°C trong 2 ngay, sau dd nghifn thanh hot mjn 
(1,75 kg). Bgt hgt dugc ngam chiet trong MeOH 6 
nhift dg phdng (7 lan, mdi lin trong 4 ngay). Cac 
djch chiet MeOH dugc lgc logi ba va cit logi kift 
MeOH dudi ap suit giam cho mgt phin chiet MeOH. 
Hoa phan chiet nay trong mgt lugng nudc cit t6i 
thifu va chiet lan lugt vdi cac dung mdi cd do phan 
eye tang din, /i-hexan, CH2CI2 va EtOAc de thu 
dugc cac dich chiet tuong umg. Cac dich chiet niy 
dugc lam khan bing Na2S04 sau dd dugc cat logi 
dung mdi dudi ap suat giam cho cac phan Chiet «-
hexan (hifu suit chiet 2,08% so vdi lugng nguyen 
lifu khd), CH2CI2 (0,11%) va EtOAc (0,18%). Djch 
nudc cdn lai dugc co kift dung mdi dudi ap suat 
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giam cho phan chiet nudc. Phin chiet n-hexan (10 g) 
dugc phan tach bing CC trfn silica gel (63 200 
p,m), rua giai vdi gradient n-hexan-EtOAc 49:1, 20:1, 
12:1, 5:1, 4:1 va 2:1, thu 20 ml/phan dogn, cho 8 
nhom phan dogn. Nhom phan dogn 3 (1,85 g) va 4 
(2,87 g) dupe rira vdi n-hexan va CH2CI2, sau do ket 
tinh lgi trong CH2CI2 cho tuong irng chrysophanoi 
(1) va (3-sitosterol (2) va physcion (3). Nhom phan 
dogn 7 (50 mg) dugc rira bang n-hexan, CH2CI2 va 
MeOH, sau do kft tinh trong axeton cho hon hgp 
chryso-obtusin (4) va aurantio-obtusin (5). Phin 
chift CH2CI2 (1,9 g) dugc phan tach bing CC tren 
silica gel (63 200 |.im) vdi gradient CH2CI2 va 
CHjCb-axeton 25:1, 15:1 va 10:1, thu 20 ml/phan 
doan, cho 14 nhom phan dogn. Rira nhom phan dogn 
6 (0,38 g) vdi hf dung moi n-hexan-CH2Cl2 va 
CH2CI2, sau do ket tinh Igi trong axeton cho obtusin 
(6). Nhom phan dogn 7 (0,4 g) dugc rira bang 
CH2CI2, MeOH va kft tinh Igi trong axeton cho 
chryso-obtusin (4). Phan chift EtOAc (2,8 g) dugc 
phan tach bang CC tren silica gel (63 - 200 pm) vdi 
gradient CH.Cb va CHjCb-MeOH 19:1, 9:1 va 6:1, 
thu 20 ml/phan dogn, cho 7 nhdm phan dogn. Nhom 
phan dogn 5 (40 mg tir 0,36 g) duge tinh che bang 
Mini-C tren silica gel (63 100 |j,m) vdi gradient n-
hexan va n-hexan-axeton 9:1, 6:1, 5:1, 3:1 va 2:1, 
sau do kft tinh lgi trong axeton cho aurantio-obtusin 
(5). Phan chift nudc dugc hda tan trong MeOH, Igc 
hut chan khong bang pheu Igc Buchner va dua tryc 
tifp Ifn cgt phan tach CC pha dao trfn chat hap phu 
polime Diaion HP-20, riia giai bang H2O va gradient 
MeOH-H20 20%, 40% va 60%, va MeOH. Cac 
phan dogn dugc rira giai vdi ciing hf dung moi dugc 
ggp lgi, sau dd dugc cat logi kift dung moi dudi ap 
suat giam cho 5 nhdm phan dogn H2O, 20% MeOH 
(0,2 g), 40% MeOH (4 g), 60% MeOH (5,5 g) va 
MeOH (2,1 g). Nhdm phan dogn 60% MeOH dugc 
dugc phan tach sac ki cgt CC trfn silica gel (63 
100 \x.xn) vdi cac hf dung mdi rira giai EtOAc, 
EtOAc-MeOH 20:1 va 10:1, EtOAc-MeOH-H20 
10:2:1 va MeOH-H20 3:2, thu 20 ml/phan dogn, cho 
15 nhom phan dogn. Nhdm phan dogn 1 (0,1 g) dugc 
chgy sac ki cgt CC trfn silica gel (40 63 fxm) vdi 
cac he dung moi rua giai n-hexan va n-hexan-axeton 
3:1 va 1:1, thu 5 ml/phan dogn, sau dd kft tinh Igi 
trong axeton cho aurantio-obtusin (5). Nhom phan 
dogn 2 (0,1 g ) dugc chgy sac ki cgt CC trfn silica 
gel (40 - 63 p,m) vdi cac hf dung moi n-hexan va n-
hexan-axeton 15:1, 9:1, 3:1 va 1:1, thu 5 ml/phan 
dogn, sau do kft tinh lgi trong axeton cho 
chrysophanoi (1). Nhom phan doan 10 (0,3 g) dugc 
phan tach bing CC tren silica gel (40 63 ^m) vdi 
EtOAc va EtOAc-MeOH 10:1 va 3:1, thu 10 
ml/phan dogn, sau dd ket tinh lgi trong MeOH cho 
torachryson 8-0-P-gentibiosid (7). 

Chrysophanoi (1): Bgt vo djnh hinh mau vang, 
R/0,4 (TLC, silica gel, n-hexan-EtOAc 20:1, v/v). 
' H-NMR (CDCI3): ^ 12,1 (1H, s, 8-OH), 11,9 (1H, s, 
1-OH), 7,8 (IH, dd, J = 8,5 Hz, 1,0 Hz, H-5), 7,66 
(IH, t, J = 8,5 Hz, H-6), 7,63 (IH, d, J - 1,0 Hz, 
H-4), 7,28 (IH, dd, J = 8,5 Hz, 1,0 Hz, H-7), 7,08 
(IH, br s, H-2), 2,46 (3H, s, 3-CH3). '^C-NMR 
(CDCI3): 5 192,5 (C-9), 181,9 (C-10), 162,7 (C-1), 
162.4 (C-8), 149,3 (C-3), 136,9 (C-6), 133,7 (C-11), 
133,3 (C-14), 124,6 (C-7), 124,4 (C-2), 121,4 (C-4), 
119,9(0-5), 115,9(0-12), 113,8 (C-13), 22,3 (C-15). 

P-Sitostcrol (2): Tinh the hinh kim khong mau, 
R/ 0,44 (TLC, silica gel, n-hexan-EtOAc 4:1, v/v). 

Physcion (3): Bgt vo djnh hinh mau vang, Ry 
0,38 (TLC, silica gel, n-hexan-EtOAc 20:1, v/v). EI-
MS: m/z 284 (M'-, C|6H,205). ' H - N M R (CDCI3): 
5 12,3 (IH, s, 1-OH), 12,1 (IH, s, 8-OH), 7,61 (IH, 
m, H-5), 7,35 (IH, d, J = 2,0 Hz, H-4), 7,07 (IH, m, 
H-7), 6,68 (IH, d, y = 2,0 Hz, H-2), 3,94 (3H, s, 
6-OCH3), 2,45 (3H, s, 3-CH3). ' ^C-NMR (CDCI3): 
5 190,8 (C-9), 182,0 (C-10), 166,6 (C-6), 165,2 
(C-8), 162,5 (C-1), 148,5 (C-3), 135,3 (C-11), 133,2 
(C-14), 124,5 (C-2), 121,3 (C-4), 113,7 (C-13), 
110,3 (C-12), 108,2 (C-5), 106,8 (C-7), 56,1 
(6-OCH3), 22,2 (C-15). 

Chryso-obtusin (4): Bgt vo djnh hinh mau vang 
nhgt, R/0,5 (TLC, silica gel, CH2Cl2-axeton 25:1, 
v/v). EI-MS: m/z 358 (M^', CigHigO,). ' H - N M R 

(CD3OD): 5 7,62 (IH, s, H-5), 7,8 (IH, s, H-4), 
4,03 (3H, s, 6-OCH3), 3,98 (3H, s, 8-OCH3), 3,95 
(3H, s, 7-OCH3), 3,91 (3H, s, I-OCH3), 2,34 (3H, s, 
3-CH3). '^C-NMR (CD3OD): 5 183,7 (C-9), 183 
(C-10), 158,7 (C-6), 155,4 (C-2), 149,4 (C-8), 147,9 
(C-1), 142,6 (C-7), 132,5 (C-11), 131,7 (C-3), 128 
(C-4), 127,3 (C-14), 126,6 (C-13), 126 (C-12), 106,8 
(C-5), 62,3 (8-OCH3), 62,1 (7-OCH3), 61,6 
(I-OCH3), 56,8 (6-OCH3), 16,6 (C-15). 

Aurantio-obtusin (5): Bgt vo djnh hinh mau 
vang, R/ 0,5 (TLC, silica gel, n-hexan-axeton 2:1, 
v/v). EI-MS: m/z 330 (M "̂, CnHuO,). 'H-NMR 
(CD3OD): <^7,85 (IH, s, H-4), 7,2 (IH, s, H-5), 3,97 
(3H, s, 7-OCH3), 3,91 (3H, s, I-OCH3), 2,35 (3H, s, 
3-CH3). 'H-NMR (CD3OD & CDCI3): ^7,89 (IH, s, 
H-4), 7,36 (IH, s, H-5), 4,02 (3H, s, 7-OCH3), 3,93 
(3H, s, I-OCH3), 2,37 (3H, s, 3-CH3). '^C-NMR 
(CD3OD & CDCI3): 5 187,6 (C-9), 181,7 (C-10), 
156.7 (C-8), 156,0 (C-6), 154,9 (C-2), 146,8 (C-1), 
139.5 (C-7), 132,1 (C-3), 129,1 (C-11), 126,7 (C-4), 
125.8 (C-14), 123,6 (C-13), 111,8 (C-12), 108,1 
(C-5), 61,6 (7-OCH3), 60,5 (I-OCH3), 16,1 (C-15). 
'H-NMR (DMSO-de): (J 13,3 (IH, s, 8-OH), 7,76 
(IH, s, H-4), 7,16 (IH, s, H-5), 3,85 (3H, s, 7-OCH3), 
3,81 (3H, s, I-OCH3), 2,29 (3H, s, 3-CH3). 
'^C-NMR (DMSO-dfi): (J 187,1 (C-9), 180,3 (C-10), 
156.9 (C-8), 156,6 (C-6), 155,4 (C-2), 147,2 (C-1), 
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139,4 (C-7), 131,9 (C-3), 128,5 (C-11), 125,8 (C-4), 
124,9(0-14), 123,7(0-13), 111,1 (C-12), 107,6 (C-
5), 61,2 (7-OCH3), 59,9 (I-OCH3), 16,4 (3-CH3). 

Obtusin (6): Bgt vd djnh hinh mau vang, R/0,69 
(TLC, silica gel, CH2Cl2-axeton 25:1, v/v). EI-MS: 
m/z 344 (M^ CigHieOy). ' H - N M R (CDCI3): 6 13,0 
(IH, s, 8-OH), 7,95 (IH, s, H-4), 7,42 (IH, s, H-5), 
6,76 (IH, s, 2-OH), 4,04 (3H, s, 6-OCH3), 4,02 (3H, 
s, 7-OCH3), 4,01 (3H, s, I-OCH3), 2,4 (3H, s, 
3-CH3). '^C-NMR (CDCb): S 187,8 (C-9), 181,3 
(C-10), 158,1 (C-8), 156,7(0-6), 153,9(0-2), 146,3 
(C-1), 141,5 (C-7 ), 131,7 (C-3), 128,9 (C-11), 126,9 
(C-4 ), 126,3 (C-14), 123,2 (C-13), 113,0 (C-12), 
103,4 (C-5), 62,3 (7-OCH3), 60,9 (I-OCH3), 56,5 
(6-OCH3), 16,3(0-15). 

Torachryson 8-O-P-gentibiosid (7): Tinh the 
hinh kim mau vang, R/0,2 (TLC, silica gel, EtOAc-
MeOH 3:1, v/v). ESI-MS: m/z 569,18 ([M-H]"", 
C26H330,4). 'H-NMR (CD3OD): S 7,09 (IH, d, 
y = 1,5 Hz, H-4), 7,07 (IH, s, H-7), 6,85 (IH, d, J = 
2,0 Hz, H-5), 5,14 (IH, d, J = 8,0 Hz, H-l'), 4,41 
(IH, d, J = 7,5 Hz, H-l"), 4,23 (IH, d,J= 10,5 Hz, 
H-6'), 3,92 (s, 6-OCH3), 2,61 (s, 2-COCH3), 2,31 
(3H, s, 3-CH3). '^C-NMR (CD3OD): 5 209 (2-
COCH3), 160,3 (C-6), 156,8 (C-8), 153,5 (C-1), 
139,1 (C-10), 135,4 (C-3), 124 (C-2), 120,4 (C-4), 
110,3 (C-9), 104,9 (C-1"), 104,7 (C-7), 103,8 (C-P), 
102,3 (C-5), 77,9 (C-5"), 77,8 (C-3"), 77,7 (C-3'), 

77,4 (C-5'), 74,9 (C-2"), 74,8 (C-2'), 71,5 (C-4"), 
71,4 (C-4'), 70,3 (C-6'), 62,6 (C-6"), 56,1 (6-OCH3), 
32,6 (2-COCH3), 20,2 (3-CH3). 

3. KET QUA vA T H A O LUAN 

cac anthraquinon tir hgt Thao quyet minh dugc 
chiet 2 pha Idng theo dg phan eye tang din tir mft 
phin chiet MeOH vao n-hexan, CH2CI2 va EtOAc. 
Phan ung Bomtrager da xac djnh so bg sy co mat 
cua cac anthraquinon trong ca 3 phan chiet nhgn 
dugc. cac phin chiet nav deu dugc phan tach theo 
mgt qui trinh chung: 1) sac ky cgt gradient trfn silica 
gel va 2) tinh che cac nhdm phan dogn nhgn dugc 
bing cac phuong phap sic ky va ket tinh, dan den sir 
phan Igp cua 5 anthraquinon thanh phin chfnh, 
chrysophanoi (1), physcion (3), chryso-obtusin (4), 
aurantio-obtusin (5) va obtusin (6) ciing vdi 
P-sitosterol (2). Phan chiet nudc chiira cac hgp chat 
tan trong nudc ciia phin chiet MeOH dugc phan 
tach theo mgt qui trinh bao gom: 1) sic ky eft 
gradient trfn pha tmh Diaion HP-20 vdi cac hf dung 
mdi MeOH-H20; 2) sic ky cgt gradient cac nhom 
phan dogn nhgn dugc trfn silica gel; va 3) tinh chf 
cac nhom phan dogn nhgn dugc bing cac phuang 
phap sic ky va ket tinh dk cho cac hgp chat 1, 5 va 
torachryson 8-O-P-gentibiosid (7). 

HjCC 

H3C0. 

Glc-=-GI 

Hgp chit 1 da dugc phan Igp tir phin chiet 
n-hexan dudi dgng bgt vo djnh hinh mau vang. Pho 
' H-NMR (CDCI3) cua 1 xac djnh sy cd m$t ciia mgt 
nhom metyl d S^ 2,46 (3H, s), 5 proton ciia vdng 
thom aSn 7,08 (IH, br s), 7,28 (IH, dd, y = 8,5 Hz, 
1,0 Hz), 7,63 (IH, d, y = 1,0 Hz), 7,66 (IH, t,J= 8,5 
Hz) va 7,8 (IH, dd, y = 8,5 Hz, 1,0 Hz) va cac tin 
hifu Clia 2 nhdm hidroxi d (^ 11,9 (IH, s) va 12,1 
(IH, s). Cac proton cua vdng thom d S^ 7,08 va 7,63 
cho thay sy tdn tgi cua mgt cap proton tuong tac 
meta trong mgt vdng benzen thf 4 lin va mgt nhdm 
3 proton trong mgt vdng benzen the 3 lin 1,2,3. Pho 

'^C-NMR va DEPT cua 1 cho thiy sy cd mat cua 2 
nhdm cacbonyl lien hgp d ^ 192,5 va 181,9, 12 
nguyen tir cacbon ciia 2 vdng benzen d Sc 162,7; 
162,4; 149,3; 136,9; 133,7; 133,3; 124,6; 124,4; 
121,4; 119,9; 115,9 va 113,8 va mgt nhdm metyl gin 
vdi vdng benzen d dc 22,3 cua mgt clu triic 
anthraquinon. Sy chuyen djch ve phia trudng thap 
cua 2 nhdm hidroxi cho thay chiing phai tgo lifn ket 
hidro vdi nhdm cacbonyl ciia quinon va phai d cac 
vi tri peri. Dg chuyen dich hda hgc cua 2 nhom 
cacbonyl quinon {dc 192,5 va 181,9) cho thay cac 
nhom /?er/-hidroxi phai d vj tri C-1 va C-8 ciia 
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khung anthraquinon, din dfn clu triic ciia 1 la 1,8-
dihidroxi-3-metylanthraquinon (chrysophanoi); cac 
dir kifn ph6 nay hoan toan phii hgp vdi cac dir kifn 
cua tai lifu tham khao [5 7]. 

Hgp chit 3 da dugc phan lap tir phin chiet n-
hexan dudi dgng bgt vd djnh hinh mau vang. Pho 
EI-MS cua 3 cho pic ion phan tii d m/z 284, cho gia 
thift vf mgt cong thiic phan tii C16H12O5. Pho 'H-
NMR (CDCI3) cua 3 cho 2 tin hifu singlet d ^H 12,1 
(s) va 12,3 (s) dac trung cho 2 nhdm hidroxi tgo cac 
lien kft hidro vdi nhom cacbonyl, cac tin hifu cua 2 
cap proton meta cua vdng thom [^H 6,68 (IH, d, y = 
2,0 Hz) va 7,35 (IH, d ,y= 2,0 Hz); 7,07 (IH, m) va 
7,61 (IH, m)], mgt nhom metyl vong thom ciia mgt 
anthraquinon [5^ 2,45 (3H, s)] va mgt nhom metoxi 
[Sn 3,94 (3H, s)]. Pho '^C-NMR va DEPT ciia 3 cho 
thay sy co mat cua mgt hgp chat anthraquinon bao 
gom 2 nhom cacbonyl lien hgp a 5 c 190,8 va 182, 
12 nguyen tir cacbon ciia vdng thom d dc 166,6, 
165,2, 162,5, 148,5, 133,2, 135,3, 121,3, 124,5, 
113,7, 110,3, 108,2 va 106,8, mgt nhom metyl gin 
vdi vong thom d dc 22,2 va mgt nhom metoxi gan 
vdi vong thom d (5t 56,1. Trfn co sd cac du: kifn pho 
EI-MS va NMR cau true cua 3 dugc phan bift vdi 
chrysophanoi bdi nhom metoxi d vj tri C-6; do dd 3 
da dugc xac djnh la physcion [5]. 

Hon hgp 2 chat 4 va 5 da dugc phan lap tir phan 
chift n-hexan dudi dgng hot vo djnh hinh mau nau 
nhgt. Pho EI-MS cua hdn hgp 4 va 5 cho mgt pic ion 
phan tu d m/z 358, cho gia thiet ve mgt cong thiic 
phan tiir CisHigOy. Ph6 ' H - N M R (CD36D) cho thiy 
day la mgt hdn hgp cua 4 va 5 vdi ti If 5:2. Ca 2 chat 
nay dfu CO 2 tin hifu rieng bift cua 2 proton vong 
thom [4: 5^ 7,62 (IH, s) va 7,8 (IH, s); 5: ^ H 7,2 
(IH, s) va 7,85 (IH, s)] va nhdm metyl vong thom 
ciia anthraquinon [4: 5^ 1,2)A (3H, s); 5: d^ 2,35 (3H, 
s)] va phan bift nhau vf so nhdm metoxi trong phan 
tOr [4: 5tt 3,91 (3H, s), 3,95 (3H, s), 3,98 (3H, s) va 
4,03 (3H, s) (4 nhdm metoxi); 5: dn 3,91 (3H, s) va 
3,97 (3H, s) (2 nhom metoxi)]. Pho '^C-NMR va 
DEPT cho thay sy co mat cua cac tin hifu ciia 4 bao 
gom 2 nhom cacbonyl d Sc 183,7 va 183, 12 nguyfn 
tu cacbon ciia vdng thom cua mgt anthraquinon d 5c 
158,7; 155,4; 149,4; 147,9; 142,6; 132,5; 131,7; 128; 
127,3; 126,6; 126 va 106,8, 4 nhdm metoxi gin vdi 
vong thom d 5c 62,3; 62,1; 61,6 va 56,8 va mgt 
nhom metyl gin vdi vdng thom d Sc 16,6. Trfn co 
sd cac dir kifn pho EI-MS va ' H-NMR clu true cua 
cac hgp chat nay da dugc xac djnh la chryso-obtusin 
(4) va aurantio-obtusin (5) [5, 8]. Cac du" kifn ph6 
'^C-NMR cua 4 phii hgp vdi cac du kifn cua tai lifu 
tham khao [5]. 

Chryso-obtusin (4) ciing da dugc phan lap sgch 
tir phin chiet CH2CI2 dudi dang bgt vd djnh hinh 
mau vang nhgt va dugc xac djnh bing cac dvt kifn 
ph6 ' H - N M R . Aurantio-obtusin (5) cung da dugc 

phan lap sgch tir phin chiet etyl axetat dudi dgng bgt 
vo djnh hinh mau vang. Cac dii kifn pho EI-MS, va 
' H - N M R , ' ^ C - N M R va DEPT (CDCI3 & CD3OP) 
cua 5 da dugc bo sung d Phin thyc nghifm. Tir phin 
chiet nudc 5 cung da dugc phan lap sgch dudi dgng 
bgt vo djnh hinh mau vang va dugc xac djnh cau 
true bang cac phan tich pho NMR dugc ghi trong 
DMS0-d6. Pho 'H-NMR (DMSO-dg) cua 5 cho thiy 
sy CO m$t Clia 2 tin hifu singlet cua 2 proton co lap 
cua vong thom [ 4 7,16 (IH, s) va 7,76 (IH, s)], 2 
nhdm metoxi [5^ 3,85 (3H, s) va 3,81 (3H, s)] va 
nhom metyl lifn ket vdi vong thom ciia mgt 
anthraquinon [5^ 2,29 (3H, s)]. Pho '̂ C-NMR va 
DEPT xac djnh cac tin hifu cua 2 nhdm metoxi (5c 
61,2 va 59,9), nhom metyl (5c 16,4) va vong 
anthraquinon the 6 lin (5c 187,1 va 180,3 (2 nhom 
cacbonyl); 156,9; 156,6; 155,4; 147,2; 139,4; 131,9; 
128,5; 125,8; 124,9; 123,7; 111,1 va 107,6 (cac 
nguyfn tir cacbon cua vdng thom)]; 2 tin hifu d 5c 
125,8 va 107,6 phil hgp vdi 2 tin hifu cgng hudng tir 
proton singlet d 6H 7,76 va 7,16. Su khac bift giira 
dg chuyfn djch hda hgc cac tin hifu cgng hudng tir 
cacbon-13 da dugc tim thay cho vdng A ciia 
anthraquinon. Sy so sanh vdi cac tin hifu cacbon 13 
ciia chryso-obtusin (4) [9] da cho thiy sy demetyl 
boa da xay ra d vdng nay. Sy xuit hifn ciia tin hifu 
a 5Y{ 13,3 (s) cho thay C-8 phai dugc lifn kft vdi 
mdt nhom hidroxi; nhom nay tgo lifn kft hidro vdi 
nhom cacbonyl d C-9. Nhom hidroxi thii hai ciia 
vong A da dugc xac djnh la d C-6 trfn co sd so sanh 
tryc tiep cac du kifn pho ' H-NMR va '^C-NMR cua 
5 vdi cac hgp chat anthraquinon cd cau tnic tuong ty 
[5, 8], hoan toan phu hgp vdi cau triic cua aurantio-
obtusin (5) [5]. 

Hgp chat 6 da dugc phan lap tir phan chift 
CH2CI2 dudi dgng bgt vo djnh hinh mau vang. Pho 
EI-MS Clia 6 cho pic ion phan tir d m/z 344 phii hgp 
vdi cong thiic phan tu CigHieHy. Phd ' H - N M R 

(CDCI3) cua 6 cho thay cae tin hifu cgng hudng tir 
proton cua mgt nhdm hidroxi lifn ket hidro vdi 
nhdm cacbonyl [<^ 13,0 (IH, s)], 2 proton cd lap ciia 
vong thom ciia anthraquinon [5^ 1,M (IH, s) va 7,95 
(1H, s)], mgt nhom metyl gin vao vong thom {5^ 2,4 
(3H, s)] va 3 nhdm metoxi d vdng thom {5^ 4,01 
(3H, s), 4,02 (3H, s) va 4,04 (3H, s)]. Phd '^C-NMR 
va DEPT cua 6 cho thiy sy cd mat cua 2 nhom 
cacbonyl d 5c 187,8 va 181,3, 12 nguyfn tu cacbon 
cua vdng thom cua mgt anthraquinon d <5t 158,1; 
156,7; 153,9; 146,3; 141,5; 131,7; 128,9; 126,9; 
126,3; 123,2; 113,0 va 103,4, 3 nhdm metoxi gin 
vdi vong thom d 5c 56,5; 60,9 va 62,3 va mgt nhdm 
metyl gin vdi vdng thom d (5t 16,3. Cac dir kifn phd 
EI-MS va NMR cho thay 6 cd clu triic ciia obtusin 
khi dugc so sanh vdi cac d& kien pho cua chryso-
obtusin (4) (hon mgt nhom CH2) do sy demetyl 
nhdm 8-OCH3 cua 4. Cac da kifn ph6 nay phii hgp 
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vdi cac dii" kifn ciia tai lifu tham khao [5, 8]. 
Hgp chit 7 da dugc phan lap tir phin chiet nudc 

dudi dgng tinh thf hinh kim mau vang. Pho ' H-NMR 
(CD3OD) cua 7 cho thiy sy cd mgt ciia mgt clu triic 
eiia torachryson [27] va 2 proton anomerie cua 2 goc 
dudng [5H 5,14 (IH, d,y= 8,0 Hz) va4,41 (IH, d,y = 
7,5 Hz); 5c 104,9 va 103,8]. Cau true torachryson cua 
7 da dugc xac djnh qua cac tin hifu cgng hudng tir 
proton va cacbon 13 bao gom mgt singlet v6ng thoin 
[5n 7,07 (1H, s)], 2 doublet vong thorn tuong tac meta 
vdi nhau [5^ 7,09 (111, d, y = 1,5 Hz) va 6,85 (111, d, 
y= 2,0 Hz)], mgt nhom metoxi [5ii 3,92 (311, s) va 5c 
56,1], mpt nhom axetyl [(5i, 2,61 (311, s) va 5c 32,6] 
va mpt nhom metyl gan vao vong thom [̂ 1 2,31 (IH, 
s) va 5c 20,2]. Cac goc dudng da dugc xac djnh la 2 
nhom glueopyranosyl chu yeu bang cac dir kifn pho 
"C-NMR va DEPT [5c 103,8; 77,7; 77,4; 74,8; 71,4 
va 70,3 (Glc-I) va (̂ - 104,9; 77,9; 77,8; 74,9; 71,5 va 
62,6 (GIc-II). Sy chuyen djch ve phia trudng thip ciia 
nhom 6-CH2 Clia mpt nhdm glueopyranosyl (5c 70,3) 
cho thay 2 nhom dudng dugc lifn kft vdi nhau theo 
kieu Glc(l—>6)Glc (nhom gentibiosyl). Cac cau hinh 
P ciia cac nhom glueopyranosyl da dugc xac djnh tir 
cac hang so tuong tac cua cac proton anomerie (J -
7,5 Hz va 8 Hz). So sanh cac dir kifn phd cua 7 vdi 
Clia cac torachryson glyeosit [9, 10] da xac djnh sy 
lien kft cua nhdm gentibiosyl qua O vko C-8 cua 
khung torachryson. Do do, cau triic cua 7 da dugc xac 
djnh la torachryson 8-0-P-gentibiosid; chat nay da 
duge phan lap eiing torachryson triglycosid va 
torachryson tetraglycosid tir hgt Cassia tora [9, 10]. 
Pho ESI-MS cua 7 cho mdt pic ion [M-H]" d m/z 
569,18, phil hgp vdi cong thire phan tir C26H34O14 ciia 
torachryson 8-0-P-gentibiosid. 

P-Sitosterol (2) da dugc phan lap tir phin chiet 
n-hexan va dugc nhgn dgng bing cac phuong phap 
TLC va co-TLC. 

Ldi cam on: Cong trinh nghien ciht ndy dugc thuc 
hi^n v&i sy ho trg ciia De tdi Dgc bi?t Dgi hgc Qudc 
gia Lid Ngi (QG-08-05). 
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