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ABSTRACT    

A review of chemical constituents and pharmacological activities of genus Cassia, Family Leguminosae 

has been presented. There are about 600 species of this genus distributed all around the world. Many of 

these species are still not investigated. Hence, an attempt is made to present a review on the 

phytochemical and biological studies of Cassia species that remain a potential source for new natural 

pharmacologically active components. 
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1. INTRODUCTION 

Since ancient times, several societies have 

resorted to nature, mainly to plants as medical 

and healthy sources. Today, a great percentage of 

the world population, particularly in developing 

countries, use plants for facing the primary needs 

of medical assistance [1].  

2. Taxonomy  

Family Leguminosae is one of the largest 

families of the flowering plants. It comprises 

about 650 genera and 18000 species [2]. The 

Fabaceae or Leguminosae, commonly known as 

the legume, pea or bean family, is a large and 

economically important family of flowering 

plants. Plants of this family are found throughout 

the world, growing in many different 

environments and climates. The plants range in 

habit from giant trees to small annual herbs, with 

the majority being herbaceous perennials. The 

plants have indeterminate inflorescences, which 

are sometimes reduced to a single flower. The 

flowers have a short hypanthium and a single 

carpel with a short gynophore, and after 

fertilization produces fruits that are legumes. The 

leaves are usually alternate compounds and are 

even - or odd-pinnately compound. The name 

"Cassia" means "Cinnamon-like bark". Besides, 
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the genus Cassia was for long ill-delimited with 

regards to the related Cassiinae - especially 

Senna (which has many medicinal important 

species) [3]. 

Leguminosae is divided into three 

subfamilies: Caesalpinioideae, Papilionoideae, 

and Mimosoideae. These sub-families are now 

treated as independent families due to their 

numerous species and named, Caesalpiniaceae, 

Papilionaceae, and Mimosaceae [4]. The name 

Caesalpinioideae is derived from the generic 

name Caesalpinia. The Caesalpinioideae are 

mainly trees distributed in the moist tropical area. 

Caesalpinacae represents approximately 11% of 

the known legume flora, with 152 genera and 

2800 species [5]. Cassia is a major genus of the 

Caesalpiniaceae, comprising about 600 species 

[6]. 

3. Traditional uses of Genus Cassia 

Some of them are used in traditional folk 

medicines as a laxative, purgative, antimalarial, 

ulcer healing, antidiabetic, hepatoprotective, 

nephroprotective, antitumor and also used in the 

treatment of skin infection and periodic fever 

throughout the tropical and subtropical region. 
 

4. Chemical constituents of genus Cassia  

Deep reviewing of literature concerning genus 

Cassia revealed the isolation and separation of 

different following classes of compounds: A 

number of authors isolated and identified several 

compounds from different Cassia species such as 

anthraquinones, anthracenes, polyphenols, fatty 

acids, sterols, polysaccharides and some other 

miscellaneous compounds from different Cassia 

species [7] summarized in table 1, 2, 3 and  their 

chemical structure in Fig. 1 (Fig. 1.1-Fig. 1.21) , 

Fig. 2 (Fig. 2.1-Fig.  2.5) and Fig. 3 (Fig. 3.1- 

Fig. 3.8). 

5. Reported biological activities of species 

belonging to genus Cassia 

Previous evaluation of the pharmacological 

benefits of many Cassia species showed that 

most of them possess many biological activities 

of great importance made some of them be 

included in the pharmacopeia like C. glauca C. 

angustifolia and C. acutifolia. Some of these 

important activities such as antioxidant activity, 

antidiabetic, hepatoprotective activity and 

cytotoxic activity; all are summarized in table 4. 

The phytochemical constituents and biological 

activities of compounds isolated and identified 

from Cassia were searched through SciFinder 

that retrieves information in databases produced 

by Chemical Abstracts Service (CAS) as well as 

the MEDLINE database of the National Library 

of Medicine. The data was updated in March 

2019, regarding chemical constituents or 

biological activities and Cassia keywords. 

CONCLUSION 

The Cassia species have been carefully 

studied for their phytoconstituents as well as for 

their biological activities. From collected data it 

was observed that many phytochemical 

constituents were isolated from different Cassia 

species; anthraquinones, anthracene and phenolic 

acids. Many biological activities were reported 

about Cassia species such as; antidiabetic, 

antioxidant hepatoprotective, cytotoxic and 

hypolipidemic effects. Emodin, chrysophanol, 

and rhein are widely distributed throughout this 

genus which recommends that these compounds 

may be chemotaxonomic markers of the genus 

Cassia 
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Table 1. Reported anthraquinones, anthracenes and their derivatives in different Cassia species 

Species Compound name (compound number) Investigated part Reference 

C. alata 

Alatinone (1) Stem [8] 

Rhein (2) 

Aloe-emodin (3) 

Emodin (4) 

Chrysophanol (5) 

Physcion (6) 

Root [9] 

C. angustifolia 

 

Sennoside A (7) 

Sennidine A (8) 

Sennoside B (9) 

Sennidine B (10) 

Leaves [10] 

Aloe-emodin 8-O-glucoside (11) 

Torachrysone 8-O-glucoside (12) 

Emodin 8-O-sophoroside (13) 

Aloe-emodin anthrone 8,8'-di-O-glucoside (14) 

Leaves [11] 

C. corymbosa 

Emodin (4) 

Chrysophanol (5) 

Physcion (6) 

Floribundone-1 (15) 

Leaves [12] 

C. idymobotrya 

5,10- dihydroxy- 2 - methyl- 9 - ( physcion - 7` - 

yl ) - 1,4 –anthraquinone (16) 

Knipholone (17) 

Pods [13] 

C. floribunda 
Floribundone-1 (15) 

Floribundone-2 (18) 
Leaves [6] 

C. glauca 

1- Chrysophanol (5) 
Stem & Bark 

[14] 

2- Physcion (6) [15] 

3- Aloe-Emodin (3) Bark [6] 

C. greggii 

5-hydroxy-1,4,6,7-tetramethoxy-2-

methylanthraquinone (19) 

1,5,7-trihydroxy-4,6-dimethoxy-2-

methylanthraquinone (20) 

5,6-dihydroxy-1,4,7-trimethoxy-2-
methylanthraquinone (21) 

1-hydroxy-4,7-dimethoxy-5,6-methylenedioxy-2-

methylanthraquinone (22) 

5,7-dihydroxy-l,4,6-trimethoxy-2-

hydroxymethylantraquinone (23) 

4,5-dihydroxy-l,6,7-trimethoxy-2-
methylanthraquinone (24) 

5,6-dihydroxy-4,7dimethoxy-2-

methylanthraquinone (25) 

Roots [16] 

C. javanica 

1,6-dihydroxy-3-methylanthraquinone 8-O-α-L-rhamno-

pyranoside (26) 

1,5,6-trihydroxy-3 methylanthraquinone 8-O-α-L-
rhamnopyranoside  (27) 

Root bark [6] 

C. kleinii 

kleinioxanthrone-1 (28) 

kleinioxanthrone-2 (29) 
kleinioxanthrone-3 (30) 

kleinioxanthrone-4 (31) 

Roots [17] 

C. laevigata 

1-hydroxy-6-methoxy-3-methylanthraquinone 8-
O-β-D-galactosyl-(1→6)-O-β-D-

galactopyranoside (32) 

Pods [6] 
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Species Compound name (compound number) Investigated part Reference 

C. longiracemosa 

Chrysophanol (5) 

Physcion (6), Torosachrysone (33) 

l0-(chrysophanol-7`-yl)-l0-hydroxy- 

chrysophanol-9-anthrone (34) 

Nataloe- emodin (35) 

Chrysophanolbianthrone (36) 

Chrysophanol-physcionbianthrone (37) 

Chrysophanol-isophyscionbianthrone (38) 

Isophyscionbianthrone (39) 

Root, bark [18] 

C. marginata 

1,3-dihydroxy-6,8dimethoxy-2-methyl 

anthraquinone 3-0-α-L-rhamnosyl-(1→6)- O-β-D- 

glucopyranoside (40) 

Roots [6] 

C. multiglandulosa 

 

Physcion (6) 

Floribundone-1 (15) 

Torosachrysone (33) 

Anhydrophlegmacin B2 (41) 

Isosengulone (42) 

Seeds [19] 

Sengulone (43) 

Emodin (4) 

Floribundone-1 (15) 

Leaves [20] 

C. occidentalis Physcion (6) Roots [6] 

 

Emodin (4) 

Chrysophanol (5) 

Physcion (6) 

Aloe-emodin (3) 

Occidental- I (44) 

Occidental- II (45) 

Leaves [21] 

C. obtusifolia 

 

Torosachrysone (33) 

Isotoralactone (46) 

Toralactone (47) 

Cassia lactone (48) 

 

Seeds 

 

[22] 

 

1,8- dihydroxy-3- methoxy-6- methylxanthine 

(49) Leaves [23] 

C. obtuse 

1,3-dihydroxy-6 methoxy-7-methyl anthraquinone 

(50) 

1-hydroxy-3,7-di-formyl anthraquinone (51) 

Root [24] 

C. pudibunda 

Emodin (4) 

Chrysophanol (5) 

Physcion (6) 

Chrysophanol dimethyl ether (52) 

Roots 
 

[25] 

C. roxburghii 

Emodin (4) 

Emodin 1-O-β-D- glucopyranosyl-(1→6)-O-β-D- 

glucopyranoside (53) 

Aloe-emodin 8-O-β-D- glucopyranosyl-(1→6)-O-

β-D- glucopyranoside (54) 

Leaves [26] 

 Roxburghinol (55) Leaves [6] 

C. reticulata l-hydroxyxanthone-6,8 dicarboxylic acid (56) Leaves [27] 

C. sophera 

1,2,6-trihydroxy-7,8-dimethoxy-3-methyl 

anthraquinone (57) 

1,2,7-trihydroxy-6,8-dimethoxy-3-methyl 

anthraquinone (58) 

Heartwood [6] 

1,8-dihydroxy-2-methyl anthraquinone 3-

neohesperidoside (59) 
Root, bark [6] 



Chemical Constituents and Biological Activities of Cassia Genus: Review 

 

199 

Species Compound name (compound number) Investigated part Reference 

Chrysophanol (5) 

Physcion (6) 

C. siamea 

 

 

 

 

 

4,4`-bis(l,3-dihydroxy-2-methyl-6,8-dimethoxy 

anthraquinone) (60) 

Emodin (4) 

Chrysophanol (5) 

Heartwood [28] 

1,1`,3,8,8`-Pentahydroxy-3`,6-

dimethyl[2,2`bianthracene]-9,9`,10,10`-tetrone 

(61) 

7-Chloro-1,1`,6,8,8`-pentahydroxy-

3,3`dimethyl[2,2`-bianthracene]-9,9`,10,10`-

tetrone (62) 

Cassiamin A (63) 

5-chlorocassiamin A (64) 

Root bark [29] 

 

 

 

 

C. tora 

l-[(β-D-glucopyranosyl-(1→3)-O-β-D-

glucopyranosyl-(1→6)-O-β-D-

glucopyranosyl)oxy]-8-hydroxy-3-methyl-9,10-

anthraquinone (65) 

l-[(β-D-glucopyranosyl-(1→6)-O-β-D-

glucopyranosyl-(1→6)-O-β-D-glucopyranosyl-

(1→6)-O-β-D-glucopyranosyl)oxy]-8-hydroxy-3-

methyl-9,l0-anthraquinone (66) 

2-(β-D-glucopyranosyloxy)-8-hydroxy-3-methyl-

l-methoxy-9,10-anthraquinone (67) 

Seeds 

 

[30] 

1-desmethylaurantio-obtusin (68) 

1-desmethylchryso-obtusin (69) 

Aurantio-obtusin (70) 

Chryso-obtusin (71) 

Obtusin (72) 

[31] 

C. torosa 

Torososide A (73) Leaves [32] 

Torosachyrsone (33) 

Emodin (4) 

Chrysophanol (5) 

Physcion (6) 

Chrysophanol dimethyl ether (52) 

Seedlings 
[6] 

 

Physcion-9-anthrone (74) 

Phlegmacin A2 and B2 (75) 

Anhydrophlegmacin-9,10-quinones A2 and B2 

(76) 

Anhydrophlegmacin B2 (41) 

Physcion-10,10’-bianthrone (77) 

Torosanin (78) 

Torosachrysone (33) 

Unripe seeds 
[6] 

 

Phlegmacin A2 and B2 (75) 

Anhydrophlegmacin-9,10-quinones A2 and B2 

(76) 

Torosachrysone (33) 

Seedlings [33] 

Torosachrysone (33) 

Germitorosone (79) 

Methylgermitorosone (80) 

unripe seeds [34] 
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Table 2. Phenolic compounds reported in different Cassia species 

Species Compound name (compound number) Investigated part Reference 

C. alata 

 

Chrysoeriol-7-0-(2``-O-β-D-mannopyranosyl)-β-D-

allopyranoside (81) 

Rhamnetin-3-0-(2``-O-β-D-mannopyranosyl)-β-D-

allopyranoside (82) 

Seeds  [35]   

Kampferol (83) Root  [9] 

C. auriculata 

 

Kampferol (83) 

Quercetin (84) 

Kaempferol 3-O-rutinoside (85) 

Luteolin (86) 

Aerial parts [36]  

C. angustifolia 

 

Quercetine 3-O-gentiobioside (87) 

Kaempferol 3-O- gentiobioside  (88) 

Isorhamentin 3-O- gentiobiosid (89) 

Leaves  [37]  

C. fistula 
(2`S)-7-hydroxy-5-hydroxymethyl-2-(2`-hydroxypropyl) 

chromone (90) 

Benzyl-2-O-β-D-glucopyranosyl-3,6-

dimethoxybenzoate (91) 

Leaves  [38]  

C. glauca  Apigenin (92) 

 Luteolin (86) 

 Quercetin (84) 

 Quercetin-3-O-β-D-glucopyranoside (93) 

 Kaempferol-3-O-rutinoside (85) 

 Rutin (94) 

Leaves 

 

 

 

[39]   

 

Quercetin-3-O-glucoside-7-O-rahmnoside (95) [40]  

C. garrettiana 

 

 

 

 

Cassigarol A (96) Heart wood [41]  

Cassigarol A (96) 

Cassigarol C (97) 

Cassigarol B (98)                                     

Cassigarol D (99) 

[42]  

Cassigarol E (100) 

Cassigarol F (101) 

Cassigarol G (102)                                      

 [43]  

C. italic 

 

Apigenin (92) 

Kampferol (83) 

Quercetin (84) 

Apeginin 7-O-β-D-glucoside (103) 

Kampferol 7-O-β-D-glucoside (104) 

Quercetin 7-O-β-D-glucopyranoside (105) 

Tamarixetine 7-O-α-L-rhamnopyranoside, 3-rutinoside 

(106) 

Isorhamentin 7-O-β-D-glucopyranoside, 3-rutinoside 

(107) 

Aerial parts  [44]  

C. javanica Dihydrorhamnetin-3-O-β-D-glucopyranoside (108) 

Leucocyanidin- 4`-O-methyl ether-3-O-β-D-

galactopyranoside (109) 

Flowers  [45]  

C. nomame 

 

Demethyltorosaflavone C (110) 

Demethyltorosaflavone D (111) 

Luteolin (86) 

Luteolin 7- O-β-D-glucopyranoside (112) 

Vitexin (113) 

Aerial parts  [46]  
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Species Compound name (compound number) Investigated part Reference 

C. obtusifolia 2-benzyl-4,6-dihydroxy benzoic acid (114) 

2-benzyl-4,6-dihydroxy benzoic acid-6-O-β-D-

glucopyranoside (115) 

2-benzyl-4,6-dihydroxy benzoic acid-4-O-β-D-

glucopyranoside (116) 

2-benzyl-4,6-dihydroxy benzoic acid-6-O-[2`,6`-O-

diacetyl]-β-D-glucopyranoside (117) 

2-benzyl-4,6-dihydroxy benzoic acid-6-O-[3`,6`-O-

diacetyl]-β-D-glucopyranoside (118) 

2-benzyl-4,6-dihydroxy benzoic acid-6-O-[4`,6`-O-

diacetyl]-β-D-glucopyranoside (119) 

Seeds  [47]  

C. torosa 2,3-dihydro-8,10-dihydtoxy-2,5-dimethyl-4H-

naphtho[l,2-b]pyran-4-one (120) 

Unripe seeds  [34] 

Table 3. Some miscellaneous compounds have been isolated from different Cassia species 

Species  Compound name (compound number) Investigated part Reference 

C. auriculata 

Di-(2-ethyl)-hexylphthalate (121) 

Leaves [48]  

C. floribunda  

N1,N8-dibenzoylspermidine (122) 

Leaves [49]  

C. glauca 

 

Palmitic  acid  (123)  

Stearic acid (124) 

Oleic acid (125) 

Linoleic acid (126) 

Linolenic acid (127) 

Arachidic acids (128) 

Seeds oil 

 

[50]  

β -Sitosterol- β –D- glucoside (129) 
Stem [15] 

Galactomannan (130) 
[6] 

C. italic β-Sitosterol (131) 

Stigmasterol (132) 

Leaves [51]  

C. laevigata Calendin (133) 

Cinnamic acid (134) 

3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-propan-1-

one (135) 

2,3-dihydroxy-1-(4-hydroxy-3-methoxyphenyl)-propan-

1-one (136) 

3-hydroxy-1- (4-hydroxy-3,5-dimethoxyphenyl)-propan-

1-one (137) 

Syringic acid (138) 

Vanillic acid (139) 

Leaves [52] 

C. leptophylla (-)-spectalin (140) 

(-)-spectalinin (141) 

Canavalin (142) 

Leptophyllin A (143) 

3-acetylleptophyllin (144) 

(+)-spectaline (145) 

Iso-6-canavaline (146) 

Leptophyllin B (147) 

Leaves [53]  
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Species  Compound name (compound number) Investigated part Reference 

C. multijuga 5-acetonyl-7- hydroxy-2-methylchromone (148) 

5 - Acetonyl - 2 - methylchromone - 7 -O - β - D- 

glucopyranoside (149) 

Leaves [54]  

C. nodosa 
Nodolidate (150) 

Bark [55]  

C. occidentalis Phytosterol (151) Roots [21] 

C. obtusifolia (4R, 5S, 6E, 8Z)-ethyl-4-[(E)-but-1-enyl]-5-

hydroxypentadeca-6,8- dionate (152) 

Stigmasterol (132) 

Lupeol (153) 

Buteolinic acid (154) 

Friedelin (155) 

Leaves [22] 

 

C. sophera 
β-Sitosterol (131) 

Leaves [56]  

C. tora 

Cassitoroside (156) 

Seeds [57]  

C. siamea 

Barakol (157) 

Leaves [58]  

Chrobisiamone A (158) 

Cassiarin A (159) 

[59]  

Cassiadinine (160) 

5-acetonyl-7- hydroxy-2-methylchromone (148) 

(+)-6-Hydroxymellein (161) 

(+)-6-Hydroxymellein diacetate (162) 

Chaksine (163) 

Flowers [60]  

Table 4. Biological activities of genus Cassia 

Biological activities Species 
Part or compound responsible for 

the activity
 
Reference 

Antacid activity  C. garrttiana Cassigarol A (Heartwood)
 [41] 

Anxiolytic activity  C. siamea Barakol  (leaves) [60] 

Antioxidant activity 

C. abbreviata Root methanol extract [61]  

C. auriculata 

Kampferol 
Quercetin  

Kaempferol 3-O-rutinoside 

Luteolin 

(Aerial parts) 

[36] 
 

Flowers extract  [62]  

Different root fractions  [63]  

C. angustifolia Aqueous flower extract [64]  

C. fistula 

Crude extracts from stem bark, 

leaves, flowers, and fruit pulp
 
[65]  

Flower butanol extract  [66]  

Leave ethanol extract 
[67]  

[68]  

C. glauca 

Leaves methanol extract [69]  

Leaves ethanol extract [70]  , [71]  

Flower methanol extract                                        [72]  

Leaves, flower, stem and pod 

methanol extracts 
[73]  

Seed extract [74]  

Acetone seed extract  [75]  
Acetone seed extract  [71] 
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Biological activities Species 
Part or compound responsible for 

the activity
 
Reference 

C. italica Methanol leaves extract [76]  

C.javanica 

The ethanolic extracts of aerial 
parts
 

[77]  

Ethanol leaves extract [76] 

C.nodosa Stem & bark methanolic extracts [76] 

C. roxburghii 

- Emodin 

- Emodin 1-O-β-D- glucopyranosyl-

(1→6)-O-β-D- glucopyranoside. 
- Aloe-emodin 8-O-β-D- 

glucopyranosyl-(1→6)-O-β-D- 

glucopyranoside. 
(leaves ) 

[26] 

 

 

 
 

 

C.siamea 

 

Methanol leaves & flowers extract [76] 

Flower extract [78]  

C. semen Leaves aqueous extract 
[79]  

 

C. tora 
Leaves extract  [80]  
Methanol exrtact [81]  

Antidiabetic  

C. alata Leaves extract  [82]  

C. auriculata 
Leaves aqueous extract  [83]  

Polyphenolic extract [84]   

C.glauca 

Leaves acetone extract [85]  

Leaves aqueous extract                                               [86]  

Bark aqueous extract [87]  

Flower aqueous and methanol 
extracts 

[88]  

Ethanol leaves extract [89 ]  

Polyphenolic extract [69] 

C. semen Leaves aqueous extract [79] 

C. siamea Leaves extract [90]  

Anti-ulcer activity  C. auriculata Leaf extract  [91]  

 

 

Analgesic and anti-
inflammatory activity  

C. alata 
Kaempferol 3-O-sophoroside 
Leaves extract  

[92]  

C. fistula 
The ethanolic extract of the aerial 
part
 

[67] 

C. siamea Stem bark extract [93]  

C. uniflora Leaves extract [94]  

Antibacterial  

C. bakeriana Leaves and bark ethanol extracts [95]  

C. glauca 

Leaves and flower extracts [73] 

Seed methanol and acetone extracts [96]  

Leaves methanol extract [69] 

Flower methanol extract [97]  

Seed extract [72] 

C.nigricans Ethyll acetate leaves extract [76] 

C. occidentalis Emodin (Root extract) [98]  

C.reningera Methanol flower extract [76] 

C.sophera Ethyl acetate seed coat extract [76] 

Antifungal  

C. alata 

Ethanolic leaves extract [76] 

Leaves extract 
[99] 

 

C. glauca 

Leaves acetone extract [70] 

Flower methanol extract [100] 

Seed methanol and acetone extracts [72] 

C. spectabilis Flower methanol extract [76] 

C. tora  Ethanolic leaves extract [76] 
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Biological activities Species 
Part or compound responsible for 

the activity
 
Reference 

Cytotoxic activity 

C. bakeriana Leaves and bark ethanol extracts [95] 

C. fistula  

 
Leaves extract [101] 

C. glauca 
Leaves ethanol extract [69] 

Leaves methanol extract [68] 

C. tora 
Hydro alcoholic extract of aerial 

part 
[102] 

Hypolipidemic 

C. auriculata 
Leaves aqueous extract  [83] 

Flowers extract  [103]  

C. siamea Leaves extract [78] 

C. semen Leaves aqueous extract [79] 

C. tora Seed extract  
[104] 

[105]  

Hepatoprotective activity 

C. abbreviata Root methanol extract [61] 

C. auriculata Flower ethanol extract [106]  

C. fistula Leaves extract [107]  

C. glauca 
Leaves methanol extract [108]  

Leaves extract [68] 

C. occidentalis Leaves methanol extract [109]  

C. auriculata Flower ethanol extract [105] 

Immunomodulatory 

activity 
C. auriculata 

Polyphenols derived from flowers 

extract  
[110]  

Laxative activity 
C. alata 

Leaves extract  [111]  
C. podocarpa 

Wound healing  C. fistula  Leaves extract [112] 

    

 

 

 

Fig.1.1. Structure of compound 1 

 

 R1 R2 R3 R4 R5 R6 

(2) OH H H H OH COOH 

(3) OH H H H OH CH2OH 

Fig.1.2. Structure of compounds 2 and 3 

 

  R1 R2 R3 R4 

 (4) H H OH H 

 (5) H H H H 

 (6) H H OMe H 

Fig. 1.3. Structure of compounds 4 -6 

 (1) 
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Fig. 1.4. Structure of compounds 4-14 

 (7)  (8)  (9) 

 (10)   (11) 
 (12) 

 (13)  (14) 
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 Fig. 1.5. Structure of compounds 15 - 18 

 

 R1 R2 R3 R4 R5 R6 

 (19) OMe Me OMe OH OMe OMe 

 (20) OH Me OMe OH OMe OH 

 (21) OMe Me OMe OH OH OMe 

 (22) OH Me OMe 

 

OMe 

 (23) CH2OH OMe OMe OH OMe OH 

 (24) OMe Me OH OH OMe OMe 

 (25) H Me OMe OH OH OMe 

Fig. 1.6. Structure of compounds 19 - 25 

 

 R1 R2 R3 R4 

 (26) H O-α-L-rhamnopyranoside OH H 

 (27) H O-α-L-rhamnopyranoside OH OH 

Fig. 1.7. Structure of compounds 26 and 27 

 (15) R = O 

 (18) R = H  (16) R1= Me, R2= OMe 
 (17) 
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 R1 R2 R3 R4 R5 R6 

 (28) OH H OCO(CH2)8CH3 OMe H OH 

 (29) OH H OCO(CH2)12CH3 H H OH 

 (30) OH H OCO(CH2)14CH3 H H OH 

 (31) OMe OH OCO(CH2)8CH3 OH OH OMe 

Fig. 1.8. Structure of compounds 28 - 31 

 

 R1 R2 R3 R4 

 (32) H O-β-D-galactosyl-(1-4)-O-β-D-galactopyranoside. OMe H 

Fig. 1.9. Structure of compound 32 

 

Fig. 1.10. Structure of compounds 33 and 34 

 

 R1 R2 R3 R4 R5 R6 

 (35) OH H H OH OH Me 

Fig. 1.11. Structure of compound 35 

 (33) 

 (34) R = H 
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 R1 R2 R3 

 (36) H H H 

 (37) OMe H H 

 (38) H OMe H 

 (39) H OMe OMe 

Fig. 1.12. Structure of compounds 36 - 39 

 

 R1 R2 R3 R4 R5 R6 

  (40) OH Me OMe H OMe R 

Fig. 1.13. Structure of compound 40 

 

 Fig. 1.14. Structure of compounds 41 and 44 

(41) R = H  (44) 
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 R1 R2 

 (42) OMe Me 

 (43) H Me 

Fig. 1.15. Structure of compounds 42 and 43 

 

 

 

 Fig. 1.16. Structure of compounds 45 – 49 and 60 

 

 

 

 

 

 (45)  (46)  (47) 

 (48) 
 (49) 

 (60) 
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 R1 R2 R3 R4 R5 

 (61) H H Me H OH 

 (62) H Cl OH H Me 

 (63) H H OH H Me 

 (64) H H OH Cl Me 

Fig. 1.17. Structure of compounds 61 - 64 

 

 R1 R2 R3 R4 R5 R6 

 (50) OH H OMe Me H OH 

 (51) OH H H CHO H CHO 

 (53) R H OH H OH Me 

  (54) R H H H OH CH2OH 

 (57) OH OH OH OMe OMe Me 

 (58) OH OH OMe OH OMe Me 

 (59) OH Me H H OH Neohesperidoside 

 (68) OH OH OH OMe OH Me 

 (69) OH OH OMe OMe OMe Me 

  (70) OMe OH OH OMe OH Me 

  (71) OMe OH OMe OMe OMe Me 

     (72) OMe OH OMe OMe OH Me 

Fig. 1.18.  Structure of compounds 50 – 54, 57- 59 and 68-72 
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 (65) R1= R2= H 

 

     (66) R1=   R2= H 

 

(67) R1= OCH3              R2= β-D-glucopyranoside 

Fig. 1.19. Structure of compounds 65 - 67 

 

 Fig. 1.20. Structure of compounds 73 and 74 

 

 (73)  (74) 
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Fig. 1.21. Structure of compounds 75 - 80 

 

Fig. 1. Chemical structure of reported anthraquinones, anthracenes and their derivatives in different Cassia species in Fig. 1 

(Fig.1.1- Fig.1.21). 

 

 

 (75)  (76) R = O  (77) 

 (78) 

            R
1
        R

2
 

 (79) H Me 

 (80) Me Me 
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Fig. 2.1.  Structure of compounds 81-82, 90-91 and 96-99 

 

Fig. 2. Chemical structure of reported Phenolic compounds in different Cassia species in figure 2 (Fig.2.1 – Fig.2.5). 

 

 (81) 
 (82) 

 (90) 
 (91)  (96) 

 (97) 
 (98) 

 (99) 
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Fig. 2.2. Structure of compounds 100-102 and 108-116 

 (100) E, (101) Z 

  

 (102) 

 (108)  (109)  (110) 

 (111)  (113)  (114) 

 (115) 
 (116) 
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 R1 R2 R3 R4 

 (83) H OH H OH 

 (84) H OH OH OH 

 (85) H rutinose H OH 

 (86) H H OH OH 

 (87) H gentiobioside OH OH 

 (88) H gentiobioside H OH 

 (89) H gentiobioside OH OMe 

 (92) H H H OH 

 (93) H β-D-glucoside OH OH 

 (94) H rutinoside OH OH 

 (95) α-L-rhamnopyranoside    β-D-glucoside OH      OH 

      (103) β-D-glucoside H H OH 

 (104) β-D-glucoside OH H OH 

(105) β-D-glucoside OH OH OH 

 (106) α-L-rhamnopyranoside rutinoside OMe OH 

 (107) β-D-glucopyranoside rutinoside OH OMe 

 (112) β-D-glucoside H OH OH 

 

Fig. 2.3. Structure of compounds 83-89, 92-95, 103-107 and 112 
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 R1 R2 R3 R4 

(117) Ac Ac H H 

(118) Ac H Ac H 

(119) Ac H H Ac 

 

Fig. 2.4. Structure of compounds 117-119 

 

 

 

 
Fig. 2.5. Structure of compound 120 

 (120) 



Chemical Constituents and Biological Activities of Cassia Genus: Review 

 

217 

 
 

Fig. 3.1. Structure of compounds 121- 128 

 (121) 

 (122) 

 (123) 

) 

 (124) 

 (125) 

 (126) 

 (127) 

 (128) 
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Fig. 3.2. Structure of compounds 129- 133 

 

 R1 R2 R3 R4 

 

(134) 

 

H 

 

H 

 

H  

 

(135) 

 

OMe 

 

OH 

 

H  

 

(136) 

 

OMe 

 

OH 

 

H 
 

 

(137) 

 

OMe 

 

OH 

 

OMe 
 

 

(138) 

 

OMe 

 

OH 

 

OMe 
 

(139) OMe OH H 

 

Fig. 3.3. Structure of compounds 134- 139 

 (129)  (130)  (131) 

 (132) 

 (133) 
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 R 

 (140) -(CH2)12COCH3 

 (141) -(CH2)12CO(OH)CH3 

 (142) -(CH2)10CO(OH)CH3 

Fig. 3.4. Structure of compounds 140- 142 

 

 

 R1 R2 

 (143) H -(CH2)10CO(OH)CH2OH 

 (144) Ac -(CH2)10CO(OH)CH2OH 

 (145) H -(CH2)10COCH3 

Fig. 3.5. Structure of compounds143- 145 

 

 

 R 

 (146) -(CH2)10CO(OH)CH3 

 (147) -(CH2)10CO2H 

Fig. 3.6. Structure of compounds 146 and 147 
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 Fig. 3.7. Structure of compounds 148 - 154 

 

Fig. 3.8. Structure of compounds 155- 163 

Fig. 3. The chemical structure of reported some miscellaneous compounds have been isolated from different Cassia species in 

Fig. 3 (Fig.3.1 – Fig.3.8).  

 

 

 

 

 

 

 

 (155) 
 (156) 

 (157) 

 (158) 

 (159)  (160) 

 (161) R = H 

 (162) R = Ac 
 (163)  

  

 (148) 
 (149) 

 (150) 

 (151) 
 (152) 

 (153) R = CH
3
 

 (154) R = COOH 
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