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ABSTRACT: OBJECTIVE  To study the chemical constituents of the fruits of Cassia agnes Brenan. METHODS  

Compounds were separated and purified by silica and Sephadex LH-20 column chromatography. Their structures were 

elucidated by physicochemical properties and spectral analysis. RESULTS  Fifteen compounds were isolated from the 

ethyl acetate extraction of the seeds of Cassia agnes Brenan, and their structures were identified as (S)-5-(3,4- 

dihydroxyphenyl)-γ-valerolactone(1), glyceryl linoleate(2), β-sitosterol(3), aloe-emodin(4), rheinv(5), (−)-epiafzelechin(6), 
catechin(7), epizfzelechin-(4β→8)-epizfzelechin(8), sakuraneti(9), quercitrin(10), diosmetin(11), sitoindoside I(12), 5α,8α- 

epidioxy-(22E,24R)- ergosta-6,22-dien-3β-ol(13), vanillic acid(14), and daucosterol(15) through physicochemical properties 
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and spectral analysis. CONCLUSION  All the compounds were isolated from Cassia agnes for the first time except for 3, 6, 

12 and 15. 

KEY WORDS: Cassia; Cassia agnes Brenan; chemical constituents 
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1  ����� 

Bruker Avance 500 MHz KLMNO(PQ

Bruker RS)TUVWXY(100~200 3�200~300

3 )Z[\VW (]�^_<`a )TbY�

Sephadex LH-20(cd GE HealthcareRS)TeVf

� 10% H

2

SO

4

ghij�klmnopqrsT

tuvfw�`xyz{2���(Cassia agnes 

Brenan)IJ|�Q�=}�~��s�	
��

���y`��
 2010� 6��
�~����

|H��2 

2  ���	
 

������IJ 5.0 kg ��ou`xgh

���� 4 ����{��������u{�

.iE��or#���g g¡¢� 4 ���

g g¡¢�
 380 g28¢�
£XY(100~200

3)UVW��¤¥¦-g g¡(10§1�7§1�5§

1�3§1�1§1�0§1)¨©ª«�£ TLC ¬­®

�¯°±?� 11²³?(Aa-Ak)2 

u´µ-¶h(100§1·1§1)7 Ad(4.62 g):

;XYUVW¨©ª«� 5 ³?(Ad

1

-Ad

5

)T7

Ad

2

(0.87 g)£¸¹XYUVW(´µ-º»�50§1)

ZbYVW(´µ-¶h�1§1)�<®
 3(75 mg)T

7 Ad

3

(1.02 g)£XYUVW(¤¥¦-º»�5§1)

ZbYVW(´µ-¶h�1§1)�<®
 4(5 mg)Z

9(13 mg)T7 Ad

4

(2.38 g)£XYUVW(´µ-¶h�

20§ 1T´µ -g g¡� 25§ 1)�<®


13(45 mg)27 Af(6.28 g):;XYUVW(´µ-¶

h�60§1·5§1)¨©ª«� 4³?(Af

1

-Af

4

)27

Af

2

(0.46 g)£XYUVW(´µ-g g¡�5§1)�

bYVW(´µ-¶h�1§1)�XYUVW(¤¥¦-

º»�5§1)�¼<®
 2(72 mg)T7 Af

3

(2.18 g)

£XYUVW(´µ-º»�5§1)ZbYVW(´µ-

¶h�1§1)�<®
 14(28 mg)Z 11(31 mg)T7

Af

4

(0.77 g)£bYVW(´µ-¶h�1§1)�z½¾

�¼<®
 1(78 mg)27 Ag(1.22 g)£XYUVW

(´µ-¶h�40§1T´µ-g g¡ 1§1)o¿z

½¾�<®
 12(162 mg)27 Ah(9.06 g)£XYU

VW(´µ-¶h�10§1)o¿ªÀÁÂÃi
�<

®
 6(8 mg)27 Ai(16.95 g):;¸¹XYUVW

(´µ -¶h�5§1)ª«�<®
 5(72 mg)Z

7(705 mg)27 Aj(17.07 g)¸¹:;XYUVW(´

µ-¶h�4§1)ª«�<®
 8(104 mg)27 Ak 

(10.06 g):;Ä�XYUVW(´µ-¶h�5§1)

ª«�<®
 10(78 mg)�ÅoªÀÃi
�<®


 15(765 mg)2 

3  ��
� 

<®
 1ÆÇVÈÉ¾Â(¶h)2

1

H-NMR 

(500 MHz�CD

3

OD)δÆ6.72(2H�overlap�H-11�

12)�6.59(1H�dd�J=2.0�8.0 Hz�H-8)�4.63(1H�

m�H-5)�2.90(1H�dd�J=6.0�14.0 Hz�H-3)�

2.82(1H�dd�J=6.0�14.0 Hz�H-3)�2.52(1H�m�

H-4)�2.35(1H�m�H-4)�2.22(1H�overlap�H-6)�

1.97(1H�overlap�H-6)T

13

C-NMR(125 MHz�

CD

3

OD)δÆ 180.4(C-2)� 41.5(C-3)� 29.5(C-4)�

83.3(C-5)�27.9(C-6)�129.1(C-7)�121.9(C-8)�

146.3(C-9)�145.2(C-10)�117.7(C-11)�116.4(C-12)2

�ÊËÌÍGÎ[3]BC�ÏÐ�Ñ��<®
 1

�(S)-5-(3,4-dihydroxyphenyl)-γ-valerolactone2 

<®
 2Æ�V¥É
2

1

H-NMR(500 MHz�

CD

3

OD)δÆ5.37(m�2ÒCH=CH)T

13

C-NMR(125 MHz�

CD

3

OD)δÆ175.3(s�C=O)�130.9�130.8�129.1�

129.0(d�2ÒCH=CH)�71.1(d�−CHOH)�66.42�

64.04(t�2ÒOCH

2

)�34.9-23.6(t�12ÒCH

2

)�14.50(q�

CH

3

)2�ÊËÌÍGÎ[4]BC�ÏÐ�Ñ��<

®
 2�Ó¥ Ô¥¡(glyceryl linoleate)2 

<®
 3ÆÇVÈÉ¾Â(º»)2£ TLCÄ 

ÃÕifÖ×ØÙÚÛÍ β-ÜÝhÞßn R

f

àÏ

Ð�Ñ��<®
 3� β-ÜÝh2 

<®
 4ÆáVÈÉ¾Â(º»)2

1

H-NMR 

(500 MHz�CD

3

COCD

3

)δÆ7.85(1H�t�J=7.5�8.0 Hz�

H-6)�7.82(2H�overlap�H-2�5)�7.39(2H�overlap�
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H-4�7)�4.83(2H�d�J=5.5 Hz�CH

2

)T

13

C-NMR 

(125 MHz�CD

3

COCD

3

)δÆ162.7(C-1)�120.7(C-2)�

153.9(C-3)�117.3(C-4)�133.8(C-4a)�119.4(C-5)�

137.4(C-6)�124.3(C-7)�162.4(C-8)�115.9(C-8a)�

192.9(C-9)�100.0(C-9a)�181.3(C-10)�133.6(C-10a)�

62.8(CH

2

)2�ÊËÌÍGÎ[5]BC�ÏÐ�Ñ�

�<®
 4�âãä�å(aloe-emodin)2 

<®
 5Æ�V�æ2

1

H-NMR(500 MHz�

DMSO-d

6

)δÆ8.11(1H�br s�H-4)�7.82(1H�t�

J=7.5�8.0 Hz�H-6)�7.73(1H�d�J=7.5 Hz�H-5)�

7.75(1H�br s�H-2)�7.41(1H�d�J=8.0 Hz�H-7)T

13

C-NMR(125 MHz�DMSO-d

6

)δÆ 161.6(C-1)�

125.1(C-2)�138.1(C-3)�119.9(C-4)�119.3(C-5)�

138.8(C-6)�124.6(C-7)�161.9(C-8)�191.7(C-9)�

181.5(C-10)�134.3(C-4a)�119.1(C-8a)�116.6(C-9a)�

133.7(C-10a)�166.0(−COOH)2�ÊËÌÍGÎ[6]

BCÏÐ�Ñ��<®
 5�ä� (rheinv)2 

<®
 6ÆÇV�æ2

1

H-NMR(500 MHz�

DMSO-d

6

)δÆ7.23(2H�d�J=9.0 Hz�H-2'�6')�

6.73(2H�d�J=9.0 Hz�H-3'�5')�5.90(1H�d�

J=2.0 Hz�H-8)�5.73(1H�d�J=2.0 Hz�H-6)�

4.71(1H�d�J=5.0 Hz�H-2)�4.02(1H�m�H-3)�

2.70(1H�dd�J=4.5�16.5 Hz�H-4)�2.47(1H�

dd�J=3.5�16.5 Hz�H-4)T

13

C-NMR(125 MHz�

DMSO-d

6

)δÆ78.5(C-2)�65.3(C-3)�28.7(C-4)�

156.7(C-5)�95.6(C-6)�157.0(C-7)�94.5(C-8)�

157.0(C-9)�98.9(C-10)�130.5(C-1')�128.7(C-2'�

C-6')�114.9(C-3'�C-5')�156.2(C-4')2�ÊËÌÍ

GÎ[2]BC�ÏÐ�Ñ��<®
 6�(−)-çèé
êëì((−)-epiafzelechin)2 

<®
 7Æ�V�æ2

1

H-NMR(500 MHz�

CD

3

OD)δÆ7.00(1H�d�J=2.0 Hz�H-2')�6.82(1H�

dd�J=2.0�8.5 Hz�H-6')�6.78(1H�d�J=8.5 Hz�

H-5')�5.97(1H�d�J=1.5 Hz�H-6)�5.94(1H�d�

J=1.5 Hz�H-8)�4.84(1H�br s�H-2)�4.20(1H�

m�H-3)�2.88(1H�dd�J=4.5�16.5 Hz�H-4b)�

2.76(1H�dd�J=3.0�16.5 Hz�H-4a)T

13

C-NMR 

(125 MHz� CD

3

OD)δÆ 79.9(C-2)� 67.5(C-3)�

29.2(C-4)�158.0(C-5)�94.4(C-6)�157.4(C-7)�

95.9(C-8)�157.7(C-9)�100.1(C-10)�132.3(C-1')�

115.3(C-2')�145.8(C-3')�145.9(C-4')�115.9(C-5')�

119.4(C-6')2�ÊËÌÍGÎ[7]BCÏÐ�Ñ��

<®
 7�êëå(catechin)2 

<®
 8Æ�V�æ2 

1

H-NMR(500 MHz�

CD

3

OD)δÆ7.35(2H�d�J=8.5 Hz�H-12�12')�

7.25(2H�d�J=8.5 Hz�H-16�16')�6.82(2H�d�

J=8.5 Hz�H-13�13')�6.79(2H�d�J=8.5 Hz�

H-15�15')�6.06(3H�m�H-6�8�6')�5.01(1H�

s�H-2)�4.89(1H�s�H-2')�4.61(1H�s�H-4)�

4.18(1H�s�H-3)�4.04(1H�s�H-3')�2.74(2H�

m�H-4')T

13

C-NMR(125 MHz�CD

3

OD)δÆ77.4(C-2)�

79.7(C-2')� 72.5(C-3)� 67.4(C-3')� 37.3(C-4)�

29.7(C-4')�157.8(C-5�5')�96.8(C-6�6')�158.0(C-7�

7')�96.1(C-8�8')�157.8(C-9�9')�100.6(C-10�

10')�131.7(C-11�11')�129.1(C-12�12'�16�16')�

115.7(C-13�13'�15�15')�155.5(C-14�14')2�

ÊËÌÍGÎ[8]BCÏÐ�Ñ��<®
 8 �

epizfzelechin-(4β→8)-epizfzelechin2 

<®
 9Æá�V¾Â (¶h )2

1

H-NMR 

(500 MHz�CD

3

OD)δÆ7.34(2H�d�J=8.5 Hz�H-2’�

6')�6.84(2H�d�J=8.5 Hz�H-3'�5')�6.08(1H�

d�J=2.5 Hz�H-6)�6.07(1H�d�J=2.5 Hz�H-8)�

5.39(1H�dd�J=3.0�13.0 Hz�H-2)�3.17(1H�

dd�J=13.0�17.0 Hz�H-3a)�2.75(2H�dd�J=3.0�

17.0 Hz�H-3b)�3.83(3H�s�−OCH
3

)T

13

C-NMR 

(125 MHz� CD

3

OD)δÆ 80.6(C-2)� 44.1(C-3)�

198.2(C-4)�165.3(C-5)�104.1(C-5a)�95.7(C-6)�

169.6(C-7)�94.1(C-8)�164.7(C-8a)�131.0(C-1')�

129.1(C-2'� 6')� 116.4(C-3'� 5')� 159.4(C-4')�

56.3(−OCH
3

)2�ÊËÌÍGÎ[9]BC�ÏÐ�Ñ

��<®
 9�íîå(sakuranetin)2 

<®
 10Æ�V�æ2

1

H-NMR(500 MHz�

DMSO-d

6

)δÆ7.31(1H�d�J=2.0 Hz�H-2')�7.26(1H�

dd�J=8.5�2.0 Hz�H-6')�6.87(1H�d�J=8.5 Hz�

H-5')�6.40(1H�d�J=2.0 Hz�H-8)�6.22(1H�d�

J=2.0 Hz�H-6)�5.26(1H�d�J=1.5 Hz�H-1'')�

0.82(3H�d�J=6.0 Hz�H-6'')T

13

C-NMR(125 MHz�

DMSO-d

6

)δÆ156.9(C-2)�134.7(C-3)�178.2(C-4)�

161.8(C-5)�99.2(C-6)�164.6(C-7)�94.1(C-8)�

157.7(C-9)�104.5(C-10)�121.2(C-1')�115.9(C-2')�

145.7(C-3')�148.9(C-4')�116.1(C-5')�121.6(C-6')�

102.3(C-1'')�70.8(C-2'')�71.0(C-3'')�71.6(C-4'')�

70.5(C-5'')�17.9(C-6'')2�ÊËÌÍGÎ[10]BC

�ÏÐ�Ñ<®
 10���ïðñ(quercitrin)2 

<®
 11Æ�V�æ2

1

H-NMR(500 MHz�

DMSO-d

6

)δÆ7.56(2H�overlap�H-2'�6')�6.93(2H�
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overlap�H-5'�3)�6.52(1H�s�H-8)�6.20(1H�

s�H-6)�3.89(3H�s�-OCH

3

)T

13

C-NMR(125 MHz�

DMSO-d

6

)δÆ164.1(C-2)�103.7(C-3)�182.3(C-4)�

161.9(C-5)�99.3(C-6)�164.6(C-7)�94.5(C-8)�

157.8(C-9)�104.2(C-10)�121.9(C-1')�110.7(C-2')�

148.5(C-3')�151.2(C-4')�116.2(C-5')�120.8(C-6')2

�ÊËÌÍGÎ[11]BC�ÏÐ�Ñ��<®
 11

�òóôå(diosmetin)2 

<®
 12ÆÇV�æÉÁÂ2

1

H-NMR 

(500 MHz�CDCl

3

)δÆ5.31(1H�br s�H-6)�4.35(1H�

d�J=7.5 Hz�H-1')�0.96(3H�s�H-19)�0.90(3H�

d�J=6.0 Hz�H-21)�0.85(3H�d�J=6.6 Hz�H-27)�

0.82(3H�t�J=7.1 Hz�H-29)�0.79(3H�d�J=6.8 Hz�

H-26)�0.65(3H�s�H-18)T

13

C-NMR(125 MHz�

CDCl

3

)δÆ174.3(RCOO)�140.3(C-5)�122.2(C-6)�

101.3(C-1')�79.7(C-3)�76.2(C-3')�73.7(C-5')�

73.4(C-4')�70.4( C-2')�63.6(C-6')�56.8(C-14)�

56.2( C-17)�50.2(C-9)�45.8(C-24)�42.3(C-13)�

39.8(C-12)�38.9(C-4)�37.3(C-1)�36.8(C-10)�

36.1(C-20)�34.3(C-22)�19.8(C-27)�19.4(C-19)�

19.0(C-21)�18.8(C-18)�14.1(CH

3

(CH

2

)

14

COO)�

11.9(C-29)�11.8(C-18)2�ÊËÌÍGÎ[2]BC

�ÏÐ�Ñ��<®
 12� sitoindoside I2 

<®
 13ÆÇVÈÉ¾Â(¶h)2

1

H-NMR 

(500 MHz�CD

3

OD)δÆ6.56(1H�d�J=8.5 Hz�H-6)�

6.28(1H�d�J=8.5 Hz�H-7)�5.27(1H�dd�J=8.0�

15.0 Hz�H-22)�5.21(1H�dd�J =8.0�15.0 Hz�

H-23)�3.79(1H�m�H-3)�1.04(3H�d�J=6.5 Hz�

H-21)�0.96(3H�d�J=6.5 Hz�H-26)�0.92(3H�

s�H-27)�0.88(9H�m�H-26�28�18)T

13

C-NMR(125 

MHz�CD

3

OD)δÆ35.9(C-1)�30.8(C-2)�67.0(C-3)�

37.8(C-4)�80.8(C-5)�136.8(C-6)�131.7(C-7)�

83.5(C-8)�52.7(C-9)�38.2(C-10)�24.2(C-11)�

40.7(C-12)�45.8(C-13)�53.1(C-14)�21.6(C-15)�

29.8(C-16)�57.6(C-17)�13.3(C-18)�18.6(C-19)�

41.1(C-20)�21.4(C-21)�136.8(C-22)�133.5(C-23)�

44.3(C-24)�34.4(C-25)�20.5(C-26)�20.1(C-27)�
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Fig. 1  Structures of compound from Cassia agnes Brenan 
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Degradation Pathway of Ambroxol Hydrochloride in Fructose Infusion 

 

YU Jianguang(College of Biotechnology and Pharmaceutical Engineering, Nanjing Tech University, Nanjing 210009, China) 

  

ABSTRACT: OBJECTIVE  To study the degradation pathway of ambroxol hydrochloride injection in fructose infusion. 

METHODS  The structures of degradation products of ambroxol in fructose infusion was elucidated by MS. RESULTS  The 

degradation product of ambroxol in fructose infusion was trans-4-(6,8-dibromo-1,4-dihydroquinazolin-3(2H)-yl)cyclohexanol. 
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