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1. Introduction

The genus Cassia (Fam: Leguminosae)
comprises of 580 species of herbs, shrubs and
trees, which are widely distributed throughout
the world, of which only twenty species are
indigenous to India [1]. Many of the Cassia spp.
possess a good amount of medicinal properties
and a few among them provide tanning materials,
which are of great economic importance. The
leaves of C. alata have been used throughout
the ages for the treatment of ringworm
infections, as a laxative and in the treatment of
leprosy and syphilis [2].

The use of the leaves of C.sophera as an
antidote for snake bites have been well
documented in the Indian literature [3].
Venkatachalam in 1941 reported [4] the
therapeutic applications of the leaves and the

bark of C. fistula  as a prominent laxative and
also in the treatment of black water fever.
Siddiqui et al. in the year 1935 established [5]
the depressant activity of Chaksine, a
constituent  isolated from C. absus  and also
reported its effects on the heart and the nervous
system. Cassia angustifolia  [6,7] popularly
called as senna is known for its anthraquinone
glycosides and laxative action.

About 26 species of Cassia have been reported
to contain anthracene derivatives either in their
free form or as glycosides. The anthraquinone
molecules are widely distributed in the genus
Cassia and have remarkable biological
properties. C. angustifolia  and C. acutifolia
are also included in the Pharmacopoeia due to
their medicinal importance.
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Encouraged by the overwhelming interest in the
phytochemical investigation of this genus and
the research work intermittently published on
Cassia  species it was felt worth while to present
a phytochemical review of all the constituents
reported so far from Cassia  species along with
their sources. This data is presented in Table-1.

2. Biological activity

The Cassia  species are considered to possess
purgative [169], wound healing [170], anti-
inflammatory [171] and hepatoprotective [172]
properties. The anthraquinones obtained from
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Sennoside C CH2OH COOH (trans)
Sennoside D CH2OH COOH (meso)

Chrysophanol Emodin

Rhein

the leaves and pods of C.angustifolia  and C.
acutifolia  are classified as contact purgatives.
They inhibit salt and water absorption in the
colon and increase peristalsis, which results in
soft and bulky faeces.

The literature reveals that rhein possesses
significant purgative activity while chrysophanic
acid-9-anthrone exhibited a good degree of
fungicidal activity [173]. Sennosides are
effective orally and are available as calcium salts.
The anti-inflammatory activity of Cassia may
be attributed to the flavonoid molecules present
in them.
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Table 1.
List of compounds isolated from Cassia  species

Species Constituents Isolated Ref.
C. absus Raffinose (d) 8

Chrysophanol (b) 9
Aloe emodin (b) 9
Quercetin (b) 9
Rutin (b) 9
Chaksine (b) (c) 9
Isochaksine (b) (c) 9
Palmitic acid (d) 10
Gentisic acid (d) 10
5-O-D-glucopyranosyl gentisic acid (d) 10
Ethyl-α-D-galactopyranoside (d) 10
Apigenin (d)  10
Luteolin (d) 10
Hydrocarpin (d) 10
Isohydrocarpin (d) 10

C. abbreviata 2, 4-trans-7, 4' -dihydroxy-4-methoxy flavone 11
Chrysophanol (b) 12
Aloe emodin, lupeol (b) (c) 12
 β - sitosterol (b) (c) 12
Stigmasterol (c) (b) 12
Eicosanoic acid (c) (b) 12
Octacosanol (c) (b) 12
Decanoic acid (c) (d) 12
Tetradecanoic acid 1

C. acutifolia Chrysophanol (c) 13
Physcion (c) 13
Emodin (c) 13
Aloe emodin (c) 13
Rhein (c) 13
Chrysophanein (c) 13
Glucoate emodin (c) 13
Emodin-8-O- β-gluco pyranoside (c) 13
Sennidine (c) 13
Glucorein (c) 13

C. alata Rubrofusarin-6-O- β- D-glucopyranosyl - (1→3) - O -  β - D
glucopyranoside (b) 14
Tetralactone-9-O- β- D-gluco pyranosyl- (1→6)-O- β-D-gluco
pyranosyl (1→3)-O- β-D -leucopyranosyl - (1→6) - O -  β - D -
glucopyranosyl (b) 14
Aloe emodin (b) 15
Chrysophanol (b) 15
Glycerol (d) 16
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Erythritol (d) 16
Alorone (a) 17
Aliquinone (b) 18
Alatonal (a) 19
Alatinone (a) 20

C. angustifolia 1' -hydroxy - 3, 6, 7, 8 - tetramethoxy - 2 - isopropyl anthraquinone (d) 21
1, 5,7,- trihydroxy - 8 - methoxy - 3 - Methyl anthraquinone (d) 21
Kaempferol - 3 - O -  β - glucoside 22
Emoxin - 8 - O - sophoroside (d) 23
6 – hydroxy musizin glycoside (d) 24
5 hydroxy - 6, 8 dimethoxy - 2 methyl - 1 - O -  β - D galactoside (c) 25
Pelargonidin 5 - O -  β - D - galactoside (c) 26

C. auriculata 7, 4'' - dihydroxy flavone - 5 - O -  β - O -galactopyranoside (f) 27
Chrysophanol (f) 27
Physcion (f) 27
1, 5, 8 - tri hydroxy -6 methoxy - 2 - methyl anthraquinone - 3 - O -
 β - D -galactopyranosyl - (1→4) - O -  β - D- manopyranoside (d) 28
7, 4'' - dihydroxy flavone - 5 - O -  β -O -galactopyranoside (d) 28
Fisetinidol - (4 a - 8'') Catechin (d) 29
Fisetinidol - (4 a - 8'') Epicatechin (d) 29
Fisetinidol - (4 a - 8'') Gallaocatechin (d) 29
Fisetinidol - (4 a - 8'') Epi gallocatechin (d) 29

C. biflora Chrysophanol (b) 30
Physcion (b) 30
Luteolin (b) 30
Behenic acid (a) 31
Myristic acid (a) 31
Quibourtinidol - (4 α - 8'') - epiafzeldin (a) 31
Kaempferol - 7-O-[ β - D - glactopyranosyl - (1→4) - α - L -
rhamnopyranoside] (a) 32
Quercetin - 3 – O - [ β - D - glactopyranosyl - (1→6) - α - L -
rhamnopyranoside] myricetin - 3 - O - α - L - rhamnopyranoside (a) 32
4'-methoxy kaempferol - 3 - O -  d - L - rhamnopyranosyl - 7 - O -  β -
D -xylopyranoside (a) 33

C. corymbosa Aloe emodin 34
(fruits) Chrysophanol 34

Penduletin 34
Quercetin 34

C. didymobotrya  Didyronic acid 35
(Pods) Chrysophanol 35

Physcion 35
β-sitosterol 35
Isorhamnetin 35
Rhein 36
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Pauentinic acid 36
Torosachrysone 36
Emodin 37
Knipholone 37
10 - hydroxy-10-(physcion - 7'- yl) -1, 4 - anthraquinone 37

C. excelsa Cassine (b)  38
Cassilysine (b) 38
Cassilysidine (b) 38

C. floribunda Floribundone – I (b) 39
Floribundone – II (b) 39
Physcion, N; N8 - dibenzoyl spermidine (b) 39

C. fastuosa Sennosides A, B (b) 40
Aloe emodin (b) 40
Rhein (b) 40

C. fistula 3- formyl -1- hydroxy- 8 -methoxy anthraquinone (pods) 41
1, 8- dihydroxy -6- methoxy- 3, 7 - dimethyl anthraquinone (c) 42
 Sennoside B 43
3 -  β - 17 norpimar- 8 (9)- en -15 -one (pods) 44
Rhamnetin- 3- O- gentiobioside (c) 45
5, 7, 3', 4' - tetrahydroxy - 6, 8- dimethoxy flavone -3 -O - α -
arabinopyranoside 46 1, 8 -dihydroxy -3, 7 -dimethoxy xanthone - 4 -
O - α - L - rhamnosyl (1→2) - O -  β - D- glucopyranoside (a) 46
Aurantiamide acetate 47
 β - sitosterol  β -D glucoside 47
(-)- epiafzalechein (c) 48
(-) - catechin (c) 48

C. grandis 1,7,8 - trihydroxy - 4 - methoxy -2- methyl anthraquinone - 3 -
O- β - D - glucopyranoside. (pods) 49
1,3,4, - trihydroxy - 4 - 6,7,8 - trimethoxy - 2- methyl anthraquinone 3-O -
 β - D - glucopyranoside. (pods) 50, 55
Trans -3- methoxy-4, 5- methylenedioxyl cinnamaldehyde,(b) 51
Aloe emodin (b) 51
Catechin (b) 51
Dihydroxy benzaldehyde, 51
3, 4, 5- trimethoxy benzadehyde (b) 51
1, 5, - dihydroxy- 8- methoxy -2, 3 - di methyl 9,10 anthraquinone (c) 52
Kokusaginine 53
Fabioline 1,1'- biperidine 53
1, 3, 5, 8 - tetrahydroxy - 6, 7 - dimethoxy - 2 methyl anthraquinone (c) 54
2 - O -  β D - glucopyranosyl 1-1, 2, 4, 8 tetrahydroxy, 6 - methoxy - 3-
 methyl anthraquinone (d) 56
1, 2, 4, 8 tetra hydroxy-6-methoxy - 3- methyl anthraquinone (d) 57
3 - hydroxy - 6, 8 - dimethoxy - 2- methyl anthraquinone (d)
Kaempferol 3- O-  β - D- mannopyranosyl - (1→ 4)-0- Glucopyranoside (d) 58

C. glauca 5, 7 - dihydroxy - 4' methoxy flavonol - 3- O -  β - D galactopyranoside. (pods) 59
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Chrysophanol (pods) 59, 62
Pyscion (pods) 59
Quercetin(pods) 59
sitosterolin (d) 60
Digitolutein (d) 60
8-hydroxy-6-methoxy-3-methyl anthraquinone - 1- O - α - C-
rhamnopyranosyl (1 - C - rhamnopyranosyl (1→6) -  β - D -
glucopyranoside (a) 61
Stearic acid (c) 62
β - sitosterol (c) 62

C. greggii 5- hydroxy - 1, 4, 6, 7 - tetramethoxy - 2- methyl anthraquinone (c) 63
1, 5, 7 - trihydroxy - 2- methyl anthraquinone (c) 63
1 -hydroxy-4, 7 - dimethoxy-5, 6-methylenedioxy 2- methyl anthraquinone 63
5, 6 - dihydroxy - 4, 7 - dimethoxy 2- methyl anthraquinone. (c) 63

C. garrettiana 3, 3 - dihydroxy Benzyl (c) 64
3, 3', 4, 5' - tetrahydroxy stilibene (c) 64
Betulinic acid (c) 64
Rhamnetin (c) 64
Protocatecheuic aldehyde (c) 64
Quercetin (c) 64
Cassialoin (c) 65
Cassigarol E (c) 66
Cassigarol D (c) 66
Cassigarol A (c) 67
Cassigarol B (c) 67

C. hirsuta Kaempferol- 3 O - α - L - rhamnopyranosyl (1 → 2)α -L-
rhamnopyranoside (C) 68
Kaempferol - 3 - O - rutinoside (c ) 68
Rutin (c ) 68
4, 4' - bis (1,3,8- trihydroxy- 6 - methoxy- 2 - methyl anthraquinone (c) 69, 70

C. italica Sennosides (b) 71
Rhein glycosides (pods) 71
Tamarixetin -3- rutinoside -7 - rhamnoside (b) 72
1, 5 - dihydroxy -3- methyl anthraquinone (b) 73
α -amyrin (b) 73

C. javanica 5, 3 dihydroxy -2 phenyl - 4 - chrome - 7, 4 - digulucoside (flowers) 74
Naringenin - 7 - glucoside (flowers) 74 3 - glucoside of
pelargonidin (flowers) 74
1, 3, 4, 6 - tertrahydroxy- 5 - dimethoxy - 2 - methyl anthraquinone (a) 75
1, 3, 5, 8 -tetrahydroxy -6 methoxy - 2 - methyl anthraquinone (a) 76
Non acosane (b) 77
Triacontane (b) 77
Behenic acid (b) 77
β-amyrin (b) 77
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Emodin (b) 77
Kaempferol - 3 - O -  β - D glucosyl - 6 - O - α - L - rhamnopyranose (b) 77
Methyl mehenate (b) 77
Tetracosane (b) 77
Javanin (b) 78
3', 6' dihydroxy - 4- methoxy chalcone (c) 79
Peonidin-3- O - α - L (-) - rhamnopyranoside. (flowers) 80
1, 6 - dihydroxy and 1, 5, 6 - trihydroxy - 3 - methyl anthraquinone.
8 - O - α - L - rhamnopyranoside (C) 81

C. laevigeta 3, 3', 5-trihydroxy - 4', 7 - dimethoxy flavone-3 -
O -  β - D (+) - galactopyranoside 82
4-O -  β - D - galactopyranosyl - (1 →4) - O -  β - D -Manapyranose. 83
Leucocyanidin - 7, 4' - O - dimethyl - 3- O -  β - D- glucopyranose (a) 84
Rhamnetin- 3 - galactosyl (1 → 4) galactopyranoside (a) 85

C. leptophylla Leptophylla A (b) 86
3 - acetyl leptophyllin A (b) 86
(-) spectaline (b) 86
Canaraline (b) 86

C.multiglandulosa Torosachrysone (d) 87
Floribundone (d) 87
Anhydrophlegmacin (d) 87
9-(physcion -7', 4')-5,10-dihydroxy-2-methyl - 7 - methoxy - 1, 4
anthraquinone (d) 87
Emodin (d) 88

C. marginata 5, 7 -dihydroxy-6-methoxy flavone- 4' -O-neohesperidoside(c) 89
5, 7 dihydroxy - 3',  4' - methylenedioxyl flavone (d) 90
1, 3- dihydroxy - 6, 8- dimethoxy - 2- methyl anthraquinone 3 - O -
rhamnosyl - (1 → 6) - glucopyranoside (c) 90
Physcion - 1, 3 - dihydroxy - 2- methyl anthraquinone - 8 - O - α -
arabinopyranoside (d) 91
Emodin - 8- O - α - L - arabinopyranoside (d) 92

C. mimosoides Calcium - 4 - O -  β - D - glucopyranosyl - (Z) - p - coumarali (b) 93
n - hentriacontanol (a) 94
Chrysophanol (b) 94

C. muttijuga 5 - acetonyl - 7 - hydroxy - 2 - methyl chromone (b) 95
5 - acetonyl - 6 - glycosyl - 7 - hydroxy - 20 methyl chromone (d) 96
1, 3, 8- trihydroxy - 2 - methyl anthraquinone - 1 - O - rhamno
pyranosyl - (1 → 6)-glucopyranoside (d) 97

C. montana. Kaempferol (c) 98
Quercetin (c) 98
Kaempferol 3 - O- rutinoside (c) 98
Rutin (c) 98

C. nomane Demethyl torosaflavone C (a) 99
Demethy torosaflavone D (a) (b) 99
Luteolin (a) (b) 99
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Vitexin (a) (b) 99
Luteolin - 7 - glucoside (a) (b)
Physcion (d) 100
Physcion - 9- anthrone (d) 100
Emodin - 9 - anthrone 100
Physcion - 10 (d) 100
Chrysophanol (d) 100

C. nodosa. Kaempferol - 3 - O -  β - glucoside (b) 101
2, 3 - dihydrokaempferol 3 - O- rhamnoside 101
Quercetin - 3 - O - rhamnoside 101
Emodin 101
8 - c - glucosyl genestein (flowers) 102
1, 4- dihydroxy -8 methoxy - 2 - methyl anthraquinone - 3 - O -  β - D (+)
glucopyranoside (c) 103

C. obtusifolia Triacontan - 1- ol (b) 104
Stigmasterol (b) 104
Friedelin (b) 104
Succinic acid (b) 104
Uridine (b) 104
Kaempferol (b) 104
Quercetin (b) 104
Juglanin (b) 104
Cassioside B and Cassioside C (d) 105
Rubrofusarin - 6 - O - gentiobioside (d) 105
Betulinic acid (c) 106
2, 5 - dimethoxy benzoquinone (c) 106
Toralactone (c) 106
Torosachrysone (c) 106
Aloe emodin (c) 106
Alaternin - 1 - O -  β - D glucopyranoside (d) 107
Isotorolactone (d) 108
Cassialactone (d) 108
Toroschrysene (d) 108
1 - desmethyl chrysoobtusin (d) 109
1 - desmethyl obtusin (d) 109

C. occidentalis Occidentalol – I (c) 110
Occidentalol – II (c) 110
Chrysophanol (c ) 110
Emodin (c) 110
Quercetin (c) 110
Germichrysone (c) 110
Methyl germitorosone (c) 110
Singueanol (c) 110
3, 5, 3', 4' - tetrahydroxy-7-methoxy flavone-3-O-(2''
rhamnosylglucoside) (pods) 111
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Physicon (d) 112
Rhein (c) 112
Aloe  emodin (c) 112
Matteucinol - 7 - rhamnoside (b) 113
 Jaceidin - 7 - rhamnoside (b) 113
1, 8 - dihydroxy - 2 - methyl anthraquinone (b) 114
1, 4, 5 - trihydroxy - 7 - methoxy - 3 - methyl anthraquinone (b) 114
Bianthraquinone (b) 115

C. podocarpa Rhein glycoside (b) 116
1, 8, dihydroxy - 3 - methyl - 9 - anthrone (flowers) 117

C. pudibunda 10 - demethyl flavasperone (c) 118
10 - demethyl flavasperone - 10 - O -  β - D - apiaferanosyl - 1
(1 → 6) - O -  β - D - glucopyranoside (c) 118
Rubrofusarin - 6 - O -  β - D glucopyranoside (c) 119
Quinquangulin - 6 - O -  β - D - glucopyranaside (c) 119
Chrysophanol dimethyl ether (c) 119
Tetra triacantanol (a) (b) (c) 120
Physcion (a) (b) (c) 121
Hexacosanal (b) 122
 β - sitosterol (b) 122
Rutin (b) 122
Emodin (b) 122

C. peterriana Colensanone (b) 123
Colensenone (b) 123

C. roxburghii Chrysophanol (a) 124
Roxburghin (b) 125
Terephathalic acid (a) (b) 125
(-) epiafzelichin (a) (b) 125
Roxburghinol (b) 126

C. renigera α,  β  − amyrins (a) 127
2 - hydroxy - 1, 6, 8 -trimethoxy anthraquinone (a) 128
5-hydroxy-3', 4', 5', 6, 7-pentamethoxy flavone- 5-O-α-L-rhamnopyranoside (a)129

C. siamea  β - sitosterol (b) 130
Barakol (b) 130
Apigenin (b) 130
Cassia chromone (b) 131
Chrysophanol (a) 132
Physcion (a) 132
1 - desmethyl chryso obtusin - 2- 0 glucoside (c) 132
5, 7 - dihydroxy - 3', 4' - methylenedioxy flavone (b) 133
2, 4', 5', 7 - tetrahydroxy - 8 - C - glucosyl isoflavone (b) 134
19 α - 24 – dihydroxy urs - 12 ene - 28 - oic acid - 8 - O -  β - D -
xylopyranoside (a) 135
Lup - 20 (29) - en - 1  β - 3  β - diol (a) 136
4, 4' - bis (1, 3 - dihyroxy - 2 - methyl - 6, 8 - dimethoxy anthraquinone) (c) 137
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1, 1' - bis (4,5- dihydroxy - 2 - methyl - 6, 8 - dimethoxy anthraquinone) (c) 137
Siamin, siaminine A, B, C 138

C. sophera 9-(6'- methoxy-3'- methyl) - 3', 8', 9', 1, 4 anthraquinone (d) 139
Physcion bianthrone (d) 140
1, 8- dihroxy- 5, 7, 8 - trimethoxy - 2 - methyl anthraquinone (c) 140
1, 8 – dihyoxy - 2 - methyl anthraquinone neohesperidose (c) 141
Chrysophanol (c) 141
Emodin (c) 141
Sopheranin (c) 142
3, 5, 6', 4', 5' - pentahydroxy - 7- methoxy flavone - 8C - rhamnopyranoside (c) 143

C. singurana 7 - methyl physcion (c) 144
Cassanin A (c) 144

C. spectabilis Chrysophanol (flowers) 145
Pyscion (flowers) 145
Emodin (flowers) 145
Isorhamnetin - 5 - glucoside 145
2 - methyl - 3- hydroxy - 6  (13 tetra decyl - acetyl piperidine) 145
Kaempferol rhamnoside - 7 - O - glucoside (flowers) 145
1, 8 - di hydroxy - 3 - methyl anthraquinone (flowers) 146
6 – hydroxy - 4' - methoxy flavone - 6 - O - arabino pyranoside (d) 147
Tetra triacontanyl patmitate (d) 148
Cassinicine (a) (b) 149
(-) – spectalinine (b) 149
(-) - iso - 6 - carnavaline (d) 149

C. sesicordata 6, 8 - dihydroxy - 7 - acetyl - 1 - keto - 3 - methoxy - 4, 4 - dimethyl - 1,
4 -dihydro naphthalene (c) 150

C. tora Alaternine (d) 151
Nor - rubrofusarin - 6 -  β - D - glucoside (d) 152
Rubrofusarin - 6 -  β - D gentiobiobioside (c) 152
Brassinolide (d) 153
Castasterone (d) 153
Typhasterol (d) 153
- 9 - ( β- D - glucopyranosyl - 1 → 6) - O -  β - D - glu - 1 one (d) 154
2 - ( β - D - glucopyranosyl oxy) - 8 - hydroxy - 3 - methyl - 1-
methoxy - 9, 10 anthraquinone (d) 155
3, 5, 8, 3', 4', 5' - hexahydroxy flavone (a) 156
Basseol (a) 156
Rhein (a) 156

C. torosa Toroside A (b) 157
Diosmetin 3' - O - β - D - glucopyranoside (b) 158
Torsaflavone 3' - O - β - D glucopyranoside (b) 158
Diosmetin (b) 158
Luteolin (b) 158
Phlegmacin A2 and B2 (d) 159, 160
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O

O

OHOH

CH3 OH

Alatinone

Anhydrophlegmacin (d) 159
Torosaol - I and II (c) 160
Quercetin (c) 160
Sigueanol - I (c) 160
Germichrysone (c) 161
Torosaflavone D (b) 161
Torosaflavone A and B (b) 162
Phycion - 8 - β - D - gentiobioside (d) 163
Procatecheuic acid (d) 163
8 - methyl toralactone (c) 164
Physcion - 10'- bianthrone (d) 165
Torosanin (d) 165

C. tomentosa Quercetin 7, 3' - dimethyl ether - 3 - O galactoside (b) 166
Kaempferol - 3 - O - galactorhamnoside (b) 166
α - amyrin (b) 166
β - sitosterol (b) 166

C. timoriensis Aloe emodin (b) 167
Barakol (b) 167

C. quinquangulata Quinquangulata (c) 168
Rubrofusarin (c) 168

Stem (a); Leaf (b); Root (c); Seed (d); Flower (f)

R

OH O OH

CH3

OH

O

O

OH
MeO

MeO CH3

OH
MeO

O

O OH

O

O

MeO

OH OH

NH

R

R

OH

OH O

Siaminine A, R=Me;  Siaminine B, R=H

Floribundone1, R=O; Floribundone 2, R=H Sengulone
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OHOH

OH OH

OMe OH

AC

OGLU

O

CH3

OOH

OH

Roxburghin

6-Hydroxymellein

Tinnevellin glucoside
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by no means exhaustive and there still remains
a vital scope for study of active molecules.
Emodin, chrysophanol and rhein are widely
distributed throughout this genus which
suggests that these compounds may be
chemotaxonomic markers of the genus Cassia.
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