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ABSTRACT 

Crinums occupy an important position within plants of family Amaryllidaceae, 
and many of them have been broadly used in traditional and ethnomedicines 
throughout the world. Due to their richness in bioactive phytoconstituents, 
Crinums have been subjected to extensive chemical, cytological and 
pharmacological investigations that focused chiefly on their alkaloidal 
content. Continuing our appraisal about the results of phytochemical, 
biological and toxicological studies on Crinums and after considering lycorine- 
and crinine-alkaloids as the major classes in its two previous parts; the 
current part of our review work draws attention to members of the other 
less common alkaloidal classes as well as the new types that are not common 
in the family.  
 

INTRODUCTION: The genus Crinum represents an 
important sector in family Amaryllidaceae with broad 
geographical distribution throughout the tropics, 
subtropics and warm temperate regions of the world 1. 
Worldwide, Crinum comprises about 130 species 
distributed in Africa, America, southern Asia and 
Australia. The African lands enjoy most species and 
about twenty-two are endemic to Southern Africa 2. 
Many species are common emetic, laxative, 
expectorant, diaphoretic, anti-asthmatic, analgesic, 
anti-inflammatory, anti-microbial and anti-tumor 
remedies in various folkloric medicines 3.  

During the last decade, Crinums have extensively 
attracted the attention of phytochemists due to their 
pharmacologically active principles. Within the huge 
number and diverse classes of phytocompounds 
produced by these plants, members of this genus are 
best known biofactories for Amaryllidaceae alkaloids 4. 
It is worth mentioned that out of approximately 180 
alkaloids have been isolated and identified from 

Crinums, about 120 bases belong to crinine- and 
lycorine-types. As a part of our ongoing comprehensive 
review work on various classes of Crinum alkaloidal and 
non-alkaloidal constituents as well as their biological 
activities, the present part of our work highlights bases 
of the less common alkaloidal classes e.g. belladine-, 
cherylline-, galanthamine-, lycorenine-, narciclasine- 
and tazettine-types as well as further uncommon 
minor types e.g. augustamine-, β-carboline-, 
phenanthridine-, sceletium-, ismine- and clivimine-type 
alkaloids together with their structural and 
stereochemical differences (Table 1 and Figure 2). 
Furthermore, their distribution in various species 
studied so far is also totally considered. 
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Biosynthesis of Amaryllidaceae alkaloids: 
Amaryllidaceae alkaloids are derived from the amino 
acids phenylalanine and tyrosine via norbelladine 
(Figure 1). The latter undergoes oxidative phenolic 
coupling to give rise to the different carbon skeletons 
of these alkaloids. Accordingly, norbelladine and its 
various O- and N- substituted derivatives are 

considered the key biosynthetic intermediates for 
Amaryllidaceae alkaloids. In their route of biosynthesis, 
the two six- membered rings are derived from the 
aromatic amino acids, while, the additional ring 
closures are produced by a mechanism of phenolate 
free radical coupling 5. 

 

 
FIGURE 1: PROBABLE PATHWAY TO NORBELLADINE 

TABLE 1: A LIST OF ALKALOIDS ISOLATED FROM DIFFERENT CRINUM SPECIES 

No. Alkaloid name 
Molecular 
Formula 

mp (˚C) / *α+D Plant source Plant parts  References  

I- Belladine-type alkaloids: 

1 Belladine.  C19H24NO3  
C. asiaticum L. 
C. latifolium Linn. 
C. powellii Hort.  

---- 
---- 
---- 

6 
7 
8 

2 Craugsodine.  C16H17NO3  
C. asiaticum L. 
C. augustum Rox. 

Fruits 
Flower stems 

9 
10 

3 Isocraugsodine.   C16H17NO3 220˚ 
C. asiaticum L. 
C. augustum Rox. 

Fruits 
Fruits 

9 
9 

4 Latisodine.   C17H21NO3 205–207˚ C. latifolium Linn. ---- 11 

5 Latisoline.   C24H31NO8 – 48.5˚ (MeOH) C. latifolium Linn. ---- 11 

6 O-Methylnorbelladine.  C16H19NO3 161–164˚ 

C. asiaticum L.  
C. augustum Rox. 
C. kirkii Baker 
C. pratense 

---- 
---- 
Bulbs 
---- 

6 
12 
13 
14 

7 Ryllistine.  C19H25NO4 77–79˚ 

C. asiaticum L.  
C. augustum Rox. 
C. latifolium Linn. 
C. pratense 

---- 
---- 
---- 
---- 

6 
6, 15 
16 
15 

II- Galanthamine-type alkaloids: 

8 3-O-Acetyl-sanguinine.  C17H19NO4 
215 –218˚ / 
–13.5˚ (MeOH) 

C. kirkii Baker Bulbs 13 

9 Epinorgalanthamine.   C16H19NO3  C. asiaticum var. japonicum Aerial parts 17 

10 (–)-Galanthamine.   C17H21NO3 
127–129˚ / 
–121.4˚ (EtOH) 

C. amabile Donn. 
C. asiaticum L.  

Bulbs 
Bulbs 

18 
19 
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C. defixum Ker. 
C. laurentii Durand & Dewild 
C. macowanii Baker 
C. moorei Hook F. 
 
C. powellii Hort. 
C. powellii Hort. var. krelagei  

Bulbs 
---- 
---- 
Whole plant 
Bulbs 
Bulbs 
Bulbs 

20 
21 
22 
23 
24 
25 
26 

11 
Galanthamine-N-demethyl  
[(–)-norgalanthamine].  

C16H19NO3 156–158˚ C. asiaticum var. japonicum Leaves 27 

12 Galanthamine-O, N- diacetyl.  C20H23NO5 204–205˚ 
C. asiaticum var. japonicum  
C. augustum Rox. 

---- 
---- 

28 
6 

13 Lycoramine.   C17H22NO3  C. powellii Hort. Bulbs 29 

14 Narwedine.   C17H19NO3 188–189˚ +100˚(CHCl3) C. amabile Donn. Bulbs 18 

15 Sanguinine.  C15H17NO3  C. kirkii Baker Bulbs 13 

III- Lycorenine-type alkaloids: 

16 
(+)-9-O-Demethyl-
homolycorine.   

C17H19NO4  
C. defixum Ker. 
C. moorei Hook F. 

Bulbs 
Bulbs 

30 
24 

17 Hippeastrine.   C17H17NO5 
214–217˚ / 
+ 160˚ (CHCl3) 

C. amabile Donn. 
C. asiaticum L. 
C. defixum Ker.  
C. latifolium Linn. 
C. powellii Hort. 

Bulbs 
Bulbs 
Bulbs 
Bulbs, Leaves 
Bulbs 

18 
19 
20 
30 
29 

18 Homolycorine.   C18H21NO4 173–175˚ C. defixum Ker. Bulbs 30 

19 5-Hydroxy-homolycorine.   C18H21NO5  C. defixum Ker. Bulbs 30 

20 Neruscine (deoxylycorenine).   C18H23NO3  C. powellii Hort. Bulbs 29 

IV- Tazettine-type alkaloids: 

21 (+)-Criwelline (3-epitazettine).   C18H21NO5  

C. delagoense Verdoorn 
C. erubescens Ait. 
C. firmifolium var. hygrophilum  
C. macrantherum Engl. 
C. powellii Hort. 
C. powellii Hort. var. album 

Bulbs 
---- 
Whole plant 
Leaves 
---- 
Bulbs 

31 
29 
32 
33 
34 
26 

22 8-α-Ethoxy-precriwelline.  C20H25NO5 +116.6˚ (CHCl3) C. bulbispermum Milne. Whole plant 35 

23 (+)-Macronine.  C18H19NO5  
C. erubescens Ait. 
C. macrantherum Engl. 

Bulbs 
Leaves 

36 
33 

24 
N-desmethyl-8-α-ethoxy-
pretazettine.   

C19H23NO5 +160.63˚ (CHCl3) C. bulbispermum Milne. Whole plant 35 

25 
N-desmethyl-8-β-ethoxy-
pretazettine.  

C19H23NO5 +34˚ (CHCl3) C. bulbispermum Milne. Whole plant 35 

26 (+)-N-demethyl-macronine.   C17H17NO5  C. erubescens Ait. Bulbs 36 

27 
(+)-N-demethylcarboethoxy-
macronine.   

C20H21NO7  C. erubescens Ait. Bulbs 36 

28 Ornamine.   C18H21NO3  C. ornatum (L.f.ex Aiton) Bulbs 37 

29 Ornazamine.   C18H22NO4  C. ornatum (L.f.ex Aiton) Bulbs 37 

30 Ornazidine.    C16H20NO3  C. ornatum (L.f.ex Aiton) Bulbs 37 

31 Precriwelline.   C18H21NO5  C. powellii Hort. Bulbs 36 

32 (+)-Tazettine.  C18H21NO5 
202–208˚ / 
+160˚ (CHCl3) 

C. amabile Donn. 
C. americanum L. 
C. asiaticum L.  
C. laurentii Durand & Dewild 
C. moorei Hook F. 
C. powellii Hort. var. harlemense 
C. powellii Hort. var. krelagei 

Bulbs 
Leaves 
Bulbs 

---- 
Bulb 

---- 
Bulb 

6, 18 
38 
19 
25 
24 
39 
29 

33 Zeylamine.  C18H21NO5  C. zeylanicum Linn. Roots 38 

V- Cherylline-type alkaloids: 

34 Boit’s crinine.    
C. moorei Hook F. 
C. powellii Hort. 

---- 
---- 

40 
8, 34 

35 Cherylline.  C17H19NO3 
212–213˚ /  
– 61.6˚ (EtOH) 

C. bulbispermum Milne. 
C. latifolium Linn. 
C. macowanii Baker 

Bulbs 
Bulbs 
Bulbs 

41 
41 
42 
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C. moorei Hook F. 
 
C. powellii Hort. 

Whole plant 
Whole plant 
Bulblets 
Bulbs 

43,44,45 
23, 45 
46 
47 

36 Latifine.   C17H19NO3  C. latifolium Linn. Leaves 48 

VI- Narciclasine-type alkaloids: 

37 Crinasiadine.   C14H9NO3 276–278˚ C. asiaticum L. ---- 49 

38 Crinasiatine.  C22H17NO4 > 270˚ (dec.) C. asiaticum L.  ---- 49 

39 Narcicrinine.   C14H17NO5  C. oliganthum Urban Leaves 38 

VII- Other minor alkaloidal types: 

No. Alkaloid name 
Molecular 
Formula 

Type mp (˚C) / *α+D Plant source Plant parts  References  

40 Augustamine.  C17H19NO4 Augustamine 173–175˚  

C. augustum Rox. 
C. bulbispermum Milne. 
C. kirkii Baker 
C. latifolium Linn. 

Whole plant 
Bulbs 
Bulbs 
Leaves 

50, 51, 52 
53, 54 
13 
55 

41 
4a, N-Dedihydro-
noraugustamine.  

C16H15NO4 Augustamine 
127–130˚ / 
– 242.6˚(MeOH) 

C. kirkii Baker Bulbs 13 

42 Noraugustamine.   C16H17NO4 Augustamine 
149–151˚ / 
– 50˚ (MeOH) 

C. kirkii Baker Bulbs 13 

43 Cripowelline A.   C25H31NO12 Novel type – 43.8˚ (MeOH) C. powellii Hort. Bulbs 56 

44 Cripowelline B.   C25H33NO11 Novel type – 64.1˚ (MeOH) C. powellii Hort. Bulbs 56 

45 
3-Hydroxy-8,9-
methylene dioxy- 
phenanthridine. 

C14H9NO3 Phenanthridine 215–218˚  C. firmifolium var. hygrophilum Whole plant 32 

46 Trisphaeridine. C14H9NO2 Phenanthridine 139–141˚ 

C. americanum L. 
C. asiaticum L.  
C. augustum Rox. 
C. bulbispermum Milne 
C. firmifolium var. hygrophilum 
C. kunthianum Roem.          

Bulbs 
Fruits 
Leaves 
Bulbs 
Whole plant 
Leaves 

57 
58 
53 
53 
32 
59 

47 Ismine.   C15H15NO3 Ismine 99–100˚ 

C. firmifolium var. hygrophilum 
C. powellii Hort. 
C. powellii Hort. var. album 
C. pratense  

Whole plant 
Bulbs 
Bulbs 
---- 

32 
60 
61 
6 

48 Latindine.   C41H31N3O10 Clivimine > 300˚ (dec.) C. latifolium Linn. ---- 6, 15 

49 Mesembrenol.   C16H21NO3 Sceletium  C. oliganthum Urban ---- 62 

50 Perlolyrine.   C16H12N2O2 β-carboline 182–183˚ C. augustum Rox. Leaves 53 

51 Asiaticumine A.    C. asiaticum var. sinicum  Bulbs 63 

52 Asiaticumine B.    C. asiaticum var. sinicum  Bulbs 63 

53 Cribetamine.     C. oliganthum Urban Leaves 38 

54 Macranthine.      C. macrantherum Engl. Leaves 33 

55 Macranthine-O-acetyl.     C. macrantherum Engl. Leaves 33 

56 
Macranthine-O,O-
diacetyl  

   C. macrantherum Engl. 
Leaves 33 

57 Yemensine.     C. yemense Defl. ---- 20 
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FIGURE 2: ALKALOIDS ISOLATED FROM DIFFERENT CRINUM SPECIES 

 

CONCLUSION: The genus Crinum can be considered a 
true representative of family Amaryllidaceae as it 
exhibits all the main chemical traits of this family. The 
extensive survey of literature showed that 
phytochemical analyses on Crinums have yielded a vast 
array of compounds, including about 180 alkaloids 
belonging to different types of Amaryllidaceae 
alkaloids. Crinine-, lycorine- and tazettine-types were 
found to be the most common among the isolated 
alkaloids, successively, while montanine-type has not 
yet been found in Crinum species.  

In addition to these common classes of Amaryllidaceae 
alkaloids, Crinums yielded other types that are not 
common in the family e.g. augustamine-, β-carboline-, 
phenanthridine-, sceletium-, ismine- and clivimine-type 
alkaloids.  Accordingly, in light of the growing global 
demand for natural pharmaceuticals to face the every 
day challenging diseases by searching for prospective 
active substances from natural sources, Crinum plants 
emerge as an endless source of bioactive principles, 
especially Amaryllidaceae alkaloids. Additionally, both 
the unstudied species and new hybrids open the gate 
towards isolation of further new phytocompounds.    

 
  

REFERENCES: 

1. Mabberly DJ: The plant book. Cambridge University Press, 1990. 
2. Snijman D and Linder HP: Phylogenetic relationships, seed 

characters, and dispersal system evolution in Amaryllideae 
(Amaryllidaceae). Annals of Missouri Botanical Garden 1996; 
83:362–386. 

3. Fennell CW and Van Staden J: Crinum species in traditional and 
modern medicine. Journal of Ethnopharmacology 2001; 
78(1):15–26.  

4. Wildman WC: The Alkaloids: Chemistry and Physiology. Edited 
by R.H.F. Manske, Academic Press, New York, London, Vol. VI, 
1960. 

5. Robinson T: The Biochemistry of Alkaloids. Springer-Verlag, 
Berlin, Heidelberg, New York, 1968, p. 72. 

6. Ghosal S: Special Lecture, Sixth Indo-Soviet symposium on 
Chemistry of Natural Products. NCL, Pune, India, 1981:71–72. 

7. Ghosal S, Saini KS and Frahm AW: Alkaloids of Crinum latifolium. 
Phytochemistry 1983; 22(10):2305–2309. 

8. Boit HG and Ehmke H: Alkaloide von Sprekelia formosissima, 
Galanthus elwesii, Zephyranthus candida and Crinum powellii 
VIII. Mitteil. über Amaryllidaceen alkaloide 1. Chemische 
Berichte 1955; 88(10)1590–1594. 

9. Ghosal S, Shanthy A and Singh SK: Isocraugsodine, an n-
arylidenephenethylamine from Crinum asiaticum and its E-Z 
isomerism. Phytochemistry 1988; 27(6):1849–1852.  

10. Ghosal S, Kumar Y, Singh SK and Shanthy A: Chemical 
constituents of Amaryllidaceae Part 19. The occurrence of N-(3-
hydroxy-4-methoxybenzylidene)-4'-hydroxyphenethyl-amine in 
Crinum augustum and its biogenetic significance. Journal of 
Chemical Research (S) 1986; 1:28–29. 

11. Ghosal S, Saini KS and Arora VK: Latisoline, a novel glucoalkaloid 
from Crinum latifolium. Journal of Chemical Research (S) 1983; 
9:238–239. 



                                                           Refaat et al., IJPSR, 2012; Vol. 3(10): 3630-3638                                   ISSN: 0975-8232 

                                                                                Available online on www.ijpsr.com                                                                         3637 

12. Ghosal S: Special Lecture, National symposium on Natural 
Products Chemistry. Bose Institute, Calcutta, India, 1983: 31–
32. 

13. Machocho AK, Bastida J, Codina C, Viladomat F, Brun R and 
Chahabra SC: Augustamine type alkaloids from Crinum kirkii. 
Phytochemistry 2004; 65(23):3143–3149. 

14. Ghosal S, Rao PH, Jaiswal DK, Kumar Y and Frahm AW: Alkaloids 
of Crinum pratense.  Phytochemistry 1981; 20(8):2003–2007. 

15. Ghosal S, Saini KS and Razdan S: Crinum alkaloids: their 
chemistry and biology. Phytochemistry 1985; 24(10):2141–
2156. 

16. Ghosal S, Saini KS and Arora VK: 1,2–β-Epoxyambelline, an 
immunostimulant alkaloid from Crinum latifolium. Journal of 
Chemical Research (S) 1984; 7:232–233. 

17. Kim YH, Park EJ, Park MH, Badarch U, Woldemichael GM and 
Beutler JA: Crinamine from Crinum asiaticum var. japonicum 
inhibits hypoxia inducible factor-1 activity but not activity of 
hypoxia inducible factor-2. Biological and Pharmaceutical 
Bulletin 2006; 29(10):2140–2142. 

18. Murav'eva DA and Popova OI: Alkaloid composition of the bulbs 
of Crinum amabile. Khimiya Prirodnykh Soedinenii 1982; 2:263–
264. 

19. Murav'eva DA and Popova OI: Alkaloids of the epigeal organs of 
Crinum giganteum. Khimiya Prirodnykh Soedinenii 1986; 4:518. 

20. Boit HG, Döpke W and Sender W: Alkaloide aus Crinum, 
Zephyranthus, Leucojum und Clivia–Arten. Chemische Berichte 
1957: 99(10):2203–2207. 

21. Boit HG and Döpke W: Alkaloide aus Haemanthus, 
Zephyranthus, Galanthus und Crinum–Arten. Naturwissens 
chaften 1961; 48(10):406–407. 

22. Tanahashi T, Poulev A and Zenk M: Radioimmunoassay for 
quantitative determination of galanthamine. Planta Medica 
1990; 56:77–81. 

23. Elgorashi EE, Drewes SE and Van Staden J: Alkaloids from 
Crinum moorei. Phytochemistry 2001; 56(6):637–640. 

24. Kintsurashvili LG: Alkaloids from Crinum moorei introduced into 
Georgia. Chemistry of Natural Compounds 2006; 42(5):625. 

25. Döpke W: Alkaloide aus Crinum-Arten. Archiv der Pharmazie 
1962: 295(12):868–871. 

26. Boit HG and Döpke W: Krelagine und Crinalbine, zwei neue 
alkaloide aus Crinum powellii. Naturwissenschaften1960; 
47(21):498. 

27. Kobayashi S, Ishikawa H, Kihara M, Shing T and Uyeyo S: 
Isolation of N-demethyl-galanthamine from the bulbs of Crinum 
asiaticum L. var. japonicum Baker (Amaryllidaceae). Chemical 
Pharmaceutical Bulletin 1976; 24(10):2553–2555.  

28. Ochi M, Otsuki H and Nagao K: The structure of hamayne, a 
new alkaloid from Crinum asiaticum L. var. japonicum Baker. 
Bulletin of Chemical Society Japan 1976; 49(11):3363–3364. 

29. Boit HG and Döpke W: Alkaloide aus Brunsdonna tubergenii. 
Naturwissenschaften 1960; 47(7):159. 

30. Jeffs PW, Abou-Donia A, Campau D and Staiger D: Structures of 
9-O-demethyl-homolycorine and 5α-hydroxy-homolycorine. 
Alkaloids of Crinum defixum, Crinum scabrum and Crinum 
latifolium. Assignment of aromatic substitution patterns from 
1H-coupled 13C spectra. Journal of Organic Chemistry 1985; 
50(10):1732–1737. 

31. Nair JJ, Campbell WE, Gammon DW, Albrecht CF, Viladomat F, 
Codina C and Bastida J: Alkaloids from Crinum delagoense. 
Phytochemistry 1998; 49(8):2539–2543. 

32. Razafimbelo J, Andriantsiferana M, Baudouin G and Tillequin F: 
Alkaloids from Crinum firmifolium var. hygrophilum. 
Phytochemistry 1996; 41(1):323–326. 

33. Hauth H and Stauffacher D: Die Alkaloide von Crinum 
macrantherum ENGL. 5. Mitteilung über Amaryllidaceen 
Alkaloide. Helvetica Chimica Acta 1964; 47(1):185–194.  

34. Boit HG and Ehmke H:  Alkaloide von Nerine bowdenii, Crinum 
powellii, Amaryllis belladonna and Pancratium maritimum (XII. 
Mitteil. über Amaryllidaceen Alkaloide). Chemische Berichte 
1956; 89(9):2093–2097. 

35. Elgorashi EE, Drewes SE and Van Staden J: Alkaloids from 
Crinum bulbispermum. Phytochemistry 1999; 52(3): 533–536. 

36. Wildman WC and Bailey DT: Novel alkaloids containing [2]-
benzopyrano-[3,4-c]-indole nucleus. Journal of Organic 
Chemistry 1968; 33(10):3749–3753. 

37. Onyiriuka OS and Jackson AH: Mass spectral studies of 
Amaryllidaceae alkaloids. Israel Journal of Chemistry 1978; 
17(3):185–192. 

38. Tram NT, Titorenkova T, Bankova V, Handjieva N and Popov SS: 
Crinum L. Amaryllidaceae. Fitoterapia 2002; 73(3):183–208. 

39. Tsuda Y, Kashiwaba N and Kumar V: The alkaloidal constituents 
of goda-manel (Crinum zeylanicum L.) A Sri Lankan folk 
medicine. Chemical Pharmaceutical Bulletin 1984; 32(8):3023–
3027. 

40. Boit HG: Über die Alkaloide von Nerine sarniensis, Crinum 
moorei, Hippeastrum vittatum and Clivia miniata (VI.Mitteil. 
über Amaryllidaceen Alkaloide). Chemische Berichte 1954; 
87(11):1704–1707. 

41. Kobayashi S, Tokumoto T, Kihara M, Imakura Y, Shingu T and 
Taira Z: Alkaloidal constituents of Crinum latifolium L. and 
Crinum bulbispermum Miln. (Amaryllidaceae). Chemical 
Pharmaceutical Bulletin 1984; 32:3015–3022. 

42. Nair JJ, Machocho AK, Campbell WE, Brun R, Viladomat F, 
Codina C and Bastida J: Alkaloids from Crinum macowanii. 
Phytochemistry 2000; 54(8):945–950. 

43. Elgorashi EE, Drewes SE and Van Staden J: Alkaloids from 
Crinum macowanii. Biochemical Systematics and Ecology 2001; 
29(7):749–750. 

44. Elgorashi EE, Drewes SE and Van Staden J: Organ-to-organ and 
seasonal variation in alkaloids from Crinum macowanii. 
Fitoterapia 2002; 73(6): 490–495. 

45. Elgorashi EE, Drewes SE, Morris C, and Van Staden J: Variation 
among three Crinum species in alkaloid content. Biochemical 
Systematics and Ecology 2003; 31(6):601–615. 

46. Fennell CW, Elgorashi EE, Van Staden J: Alkaloid production in 
Crinum moorei cultures.  Journal of Natural Products 2003; 
66(11): 1524–1526. 

47. Brossi A, Grethe G, Teitel S, Wildman WC and Bailey DT: 
Cherylline, a 4-phenyl-1,2,3,4-tetrahydro-isoquinoline alkaloid. 
Journal of Organic Chemistry 1970; 35(4):1100–1104. 

48. Kobayashi S, Tokumoto T and Taira ZJ: Latifine, a biogenetic 
isomer of cherylline, from Crinum latifolium L. Journal of the 
Chemical Society, Chemical Communications 1984; 1043–1044. 

49. Ghosal S, Saini KS, Razdan S and Kumar YJ: Chemical 
constituents of Amaryllidaceae. Part 12: Crinasiatine, a novel 
alkaloid from Crinum asiaticum. Journal of Chemical Research 
(S) 1985; 3:100–101. 

50. Ramadan MA: Study of the alkaloids of Crinum augustum Rox. 
growing in Egypt. A Thesis for Master Degree submitted to 
Assiut University, Egypt, 1980. 

51. Ali AA, Kating H, Frahm AW, El-Moghazi AM and Ramadan MA:  
Two non-hydroxylated alkaloids in Crinum augustum. 
Phytochemistry 1981; 20(5):1121–1123. 

52. Ali AA, Hambloch H and Frahm AW: Relative configuration of 
the alkaloid augustamine. Phytochemistry 1983; 22(1):283–287. 

53. Ramadan MA: Phytochemical investigation of the minor 
alkaloids and phenolic compounds of Crinum bulbispermum 



                                                           Refaat et al., IJPSR, 2012; Vol. 3(10): 3630-3638                                   ISSN: 0975-8232 

                                                                                Available online on www.ijpsr.com                                                                         3638 

Milne. and Crinum augustum Rox. cultivated in Egypt. A Thesis 
for Ph.D. Degree submitted to Assiut University, Egypt, 1986. 

54. Abd El-Hafiz MA, Ramadan MA, Jung ML, Beck J and Anton R: 
Cytotoxic activity of Amaryllidaceae alkaloids from Crinum 
augustum and Crinum bulbispermum. Planta Medica 1991; 
57(5):437–439. 

55. Tram NT, Mitova M, Bankova V, Handjieva N and Popov SS: GC-
MS of Crinum latifolium L. Alkaloids. Zeitschrift für 
Naturforschung 2002; 57c:239–242. 

56. Velten R, Erdelen C, Gehling M, Göhrt A, Gondol D, Lenz J, 
Lockhoff O, Wachendorff U and Wendisch D: Cripowelline A and 
Cripowelline B, a novel type of Amaryllidaceae alkaloids from 
Crinum powellii. Tetrahedron Letters 1998; 39(13):1737–1740. 

57. Ali AA, El-Sayed HM, Abdallah OM and Steglich W: Oxocrinine 
and other alkaloids from Crinum americanum. Phytochemistry 
1986; 25(10):2399–2401. 

58. Ghosal S, Singh SK and Unnikrishnan SG: Effects of stress on 
alkaloid metabolism in Crinum asiaticum L. Phytochemistry 
1990; 29(3):805–811. 

59. Ramirez A, Cabezas F, Bastida J, Viladomat F and Codina C: 
Alkaloids from the leaves of Crinum kunthianum ROEM. Revista 
Latinoamericana De Quimica, Laboratorio Mixim, S.A. de CV 
2001; 9:26–31. 

60. Highet RJ: Ismine. Journal of Organic Chemistry 1961; 
26(11):4767–4768. 
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