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Summary 

We reported the isolation and identification of the antraquinones, aloe-emodin and rhein 
from the leaves of Cassia alata L., Caesalpiniaceae growing in Daoai, Lamdong. In the previous 
work, we reported that flavonoid kaempferol had been isolated from the leaves of this tree [   ]. 
Now, we continue to reporte two antraquinones: aloe-emodin and rhein which were separated 
by two methods: classical column chromatography and preparative thin layer chromatography. 
Their structures were identifed by spectra such as: IR, UV, 1H-NMR, 13C-NMR, MS and mp. 

Key words: aloe-emodin; rhein; IR, UV, 1H-NMR, 13C-NMR, and MS spectra. 

 
I - Thùc nghiÖm 

Cao benzen (16,16 g) thu ®−îc ë b¶ng 1 [1] 
®−îc hßa tan trong etylete (800 ml) vµ ®−îc
trÝch ly víi dung dÞch NaHCO3 1%. Thu håi 
dung m«i cho cao etylete (14,62 g) vµ dÞch 
NaHCO3. S¾c ký cét cao Et2O vµ axit hãa dung 
dÞch NaHCO3 víi HCl 1% (pH = 2 - 3). Sau ®ã 
®−îc trÝch ly víi EtOAc cho ph©n ®o¹n axit S 
(bét mµu vµng). ViÖc tinh chÕ S rÊt khã kh¨n 
bëi sù cã mÆt cña nh÷ng l−îng nhá dÉn xuÊt 
antraquinon kh¸c. Ph©n ®o¹n S tan rÊt Ýt trong 
metanol, ngay c¶ trong metanol nãng. Trong 
m«i tr−êng pyridin, hîp chÊt S tõ mµu vµng 
chuyÓn sang mµu ®á, cho biÕt S lµ mét axit kh¸ 
m¹nh. Tuy nhiªn, S tan trong DMSO (60oC). 
B»ng ph−¬ng ph¸p s¾c ký b¶n dµy (SKBD) t¸ch 
®−îc rhein (R) vµ aloe-emodin (A). 

- Cét s¾c ký ®−îc æn ®Þnh trong 12 giê víi 
ete dÇu háa. Dung m«i gi¶i ly lµ ete dÇu háa vµ
hçn hîp ete dÇu háa-toluen (95 : 5, 9 : 1, 3 : 1, 
1 : 1, 1 : 3 , 1 : 9, 5 : 95); toluen vµ metanol. 
Aloe-emodin ®−îc t¸ch trong ph©n ®o¹n toluen. 

II - KÕt qu¶ vµ th¶o luËn 

Aloe-emodin: tinh thÓ h×nh kim, mµu vµng 
cam, tnc: 223 - 224oC, Rf = 0,61 (C6H6 - EtOAc 
3 : 7). Ph¶n øng mµu ®á (KOH 5%/MeOH), 
vµng l¸ (H2SO4 50%). 

Phæ IR/γmax (KBr), cm-1: -OH (3388,4);            
-CH2- no (2925,5); >C=O (1675,1; 1627,6); vßng 
benzen (1573,6; 1457,8; 1421,4). UV/MeOH: 
229 (4,72), 259 (4,42), 291 (4,15), 433 (4,11). 

B¶ng 1: So s¸nh phæ 1H-NMR cña A víi phæ 
1H-NMR cña aloe-emodin [2] 

Hîp chÊt Aloe-emodin 

4,62 (2H, CH2OH) 4,63 (2H, CH2OH) 

5,60 (1H, CH2OH) 5,61 (1H, CH2OH) 

7,26 - 7,78 (5H, ArH) 7,20 - 7,86 (5H, ArH)

13C-NMR (CDCl3): C-1 (161,20), C-2 
(120,12), C-3 (153,98), C-4 (117,33), C-5 
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(119,33), C-6 (137,23), C-8 (161,62), C-9 
(191,78), C-10 (182,03), C-11 (114,02), C-12 
(132,51), C-13 (115,39), C-14 (133,11), C-15 
(62,23). 

Phæ MS (CHCl3): 271, 270, 241 (100%), 
252, 224, 213, 196, 185, 168, 155, 139, 121, 
92, 83, 63, 55, 51,.... 

Rhein: Tinh thÓ d¹ng bét, mµu vµng l¸, tnc:
320 - 321oC (321 - 322oC [3]), Rf = 0,44 
(CHCl3-MeOH = 8 : 2). IR/γmax (KBr), cm-1:
-OH(COOH) (3059,7); >C=O (1694,5; 1628,4; 
1607,6); vßng benzen (1569,8; 1452,4). 
UV/MeOH: 227(4,50, 257 (4,30); 4,31 (4,00) 
(230, 260, 432 [4]). 

 
So s¸nh phæ 1H-NMR cña R víi phæ 1H-NMR cña rhein [5] 

Phæ 1H-NMR cña R (δ, ppm) 
Phæ 1H-NMR cña rhein  

(δ, ppm) 
VÞ trÝ proton trªn c¬ cÊu cña 

rhein 

7,38 (d) 7,35 (d) H-5 

7,42 (d) 7,40 (d) H-6 

7,70 (d) 7,70 (d) H-7 

7,79 (s) 7,75 (s) H-2 

7,83 (s) 7,80 (s) H-4 

13C-NMR (DMSO-d6): C-1 (161,53), C-2 (124,24), C-3 (165,53), C-4 (118,89), C-5 
(119,58), C-6 (137,79), C-7 (4,77), C-8 (161,19), C-9 (191,43), C-10 (181,09), C-11 (116,28), C-
12 (133,33), C-13 (116,28), C-14 (133,29), C-15 (195,0). 

MS (CHCl3): 286, 284 (M+) (100%), 256, 239, 212, 183, 155, 129, 69, 57,.... 

NhËn xÐt: KÕt qu¶ phæ 13C-NMR cña hai chÊt kh¸ phï hîp, t¹i c¸c vÞ trÝ ®é hÊp thu (δ,
ppm) gÇn gièng nhau, chØ kh¸c ë vÞ trÝ C-3 vµ C-15. 
 

III - KÕt luËn 

Tõ l¸ c©y Muång Tr©u, ®n c« lËp thªm ®−îc
hai antraquinon (trong phÇn nghiªn cøu tr−íc 
®n c« lËp ®−îc kaempferol). B»ng c¸c ph−¬ng 
ph¸p hãa lý nh− ®o ®iÓm nãng ch¶y, ph¶n øng 
mµu vµ c¸c d÷ liÖu phæ IR, UV, 1H-NMR, 13C-
NMR, MS ®−îc aloe-emodin vµ rhein. Chóng 
t«i ®n sö dông nhiÒu ph−¬ng ph¸p cña c¸c t¸c 
gi¶ nghiªn cøu tr−íc ®Ó tinh chÕ rhein nh− kÕt 

tinh trong hçn hîp MeOH/H2O; 
MeOH/Pyridin... nh−ng kh«ng thu ®−îc rhein 
tinh khiÕt, lu«n bÞ lÉn mét l−îng nhá aloe-
emodin. TiÕn hµnh thö nhiÒu lo¹i dung m«i ®Ó 
hßa tan: S: MeOH, MeOH nãng, pyridin nãng, 
DMSO, DMSO nãng, ®n chän ®−îc dung m«i 
DMSO ë 60oC ®Ó hßa tan S, ch¹y SKBD thu 
®−îc rhein vµ aloe-emodin tinh khiÕt. §©y còng 
lµ ph−¬ng ph¸p ®Ó so s¸nh víi c¸c kÕt qña 
nghiªn cøu tr−íc. 
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