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Summary. - The alkaloid content of leaves and trunk bark of Annona senegalensis Pers harvested in the Republic of Guinea was studied 

for the first time and compared to that of Annona muricata L. Ten alkaloids were isolated and identified from leaves; five - from trunk 

bark. The main alkaloids isolated are aporphinoids (aporphines, noraporphines, oxo-aporphines, dehydroaporphine, N-oxide aporphine) 

and benzyltetrahydroisoquinolines. 
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Introduction 

The genus Annona belongs, among the Annonaceae, to the 

subfamily Annonoideae, tribe of Unoneae, subribe of 

Annonideae. Among the Annonaceae, this tropical genus is one 

of the richest in species; about 120 are known; most are 

American; only a few are indigenous to Africa and Madagascar, 

but several have been introduced there and are cultivated for 

their edible fruits [1, 2]. The species Annona selengalensis Pers 

(Annonaceae) is a shrub with gray bark, clear savannas or trees 

of Sudan, Guinea and Mali. Its alternate leaves, with parallel, 

arched secondary veins, are slightly fragrant. Its yellowish, 

fragrant flowers are followed by fleshy, sub conical, orange-

colored fruits when ripe and edible. This plant is widely used in 

traditional African medicine and recognizes the properties: - the 

roots, which are sought against abscesses, gonorrhea, amoebic 

dysentery, lumbago and syphilis; - the bark of the trunks, which 

is reputed to be galactogenic, to treat infertility, even for the care 

of the famme which has just given birth; - leaves, able to heal 

wounds, stop diarrhea and dysentery, nephritis and dizziness, to 

overcome fevers; - leafy twigs, which know how to stop 

hemorrhages, dominate stomach aches and overcome night 

blindness; - can we add that the branches of this shrub, sucked, 

used as a toothpick, would stop diarrhea [3 - 4]. Continuing the 

study of the alkaloids of Annonaceae, and more particularly of 

Annona [5 - 7], it seemed interesting to us to isolate and identify 

the alkaloids of Annona senegalensis Pers., And to compare its 

alkaloid composition with that of Annona muricata L recently 

studied by us [8 - 9] 

Methods and Results 

The extraction of the alkaloids was carried out in a conventional 

manner, separately on the leaves and on the trunk bark. The 

contents of gross total alkaloids extracted are particularly low in 

the leaves (0.098%) and low in the bark of the trunk (0.105% by 

mass of the dried plant material). The total alkaloids obtained 

from the leaves were separated into phenolic and non-phenolic 

bases. The separation of each of the two groups of alkaloids was 

then carried out by chromatography on silica collones. A total of 

eleven alkaloids have been isolated. All these alkaloids are 

known to be isoquinoleic in nature and belong to three related 

structural types: benzyltetraisoquinoline, tetrahydroproto-

berberine and aporphinoid (noraporphine, aporphine, 

oxoaporphine and dehydro-aporphine). They were identified by 

examining their spectral data and their physical constants; a 

possible confirmation was brought by comparison with authentic 

samples.       The alkaloids: coclaurine (1), anonaine (3), 

asimilobine (5), roemerine (6), nuciferine (7), isoboldine, 
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liriodenine (10) and dehydroromerine (10) were identified by 

direct comparison with a control of each of these alkaloids 

previously isolated from Annona muricata L [8-9] and 

Liriodendron tulipifera L (Magnoliaceae) by us [10]. 

Alkaloid 1 is identical to coclaurine [8] 

Alkaloid 2 is identical to N-metylcoclaurine previously isolated 

from Annona muricata L [9] and Ziziphus jujuba Mill 

(Rhamnaceae) [15].  

Alkaloid 3 is identical to anonaine [8]. 

Alkaloid 4, mp 128-129oC. It responds to the raw formula brute   

C18H19NO2 and (presents spectral data characteristics of a 

noraporphine) examination of the spectral data showed that it 

was a naporiferin-like noraporphine structure (6). The spectrum 

of H1 rmn, in particular, is super imposable on that of nuciferin 

except for the absence of signal due to the N-methyl group. This 

has led us to attribute the structure of nornuciferin to the alkaloid 

(3) [11]. The identification of the alkaloid (4) with nornuciferine 

was confirmed by direct comparison with a control [11] and also 

by the preparation of nuciferin (7) by N-methylation of base 4. 

Alkaloid 5 is identical to asimilobin [9]. 

Alkaloid 6 is identical to roemerine [9]. 

Alkaloid 7 is eluted by the benzene-ethanol mixture (98: 2) and 

crystallizes from acetone, mp 165-167 °C, and corresponds to 

the crude formula  C19H21NO2, [α] D =+146°(ethanol). The study 

of spectral data and the comparison of alkaloid 6 with an 

authentic sample made it possible to identify it with nuciferin 

[11]. 

Alkaloid 8 is identified with isoboldine [9] 

Alkaloid 9 was obtained in small quantities in the amorphous 

state. It corresponds to the raw formula C18H17NO3. It is well 

soluble in water and sparingly soluble in common solvents. The 

alkaloid (6) has a characteristic uporphine spectrum 

disubstituted in 1, 2 on the A cycle; it is not modified in an 

alkaline medium, thus indicating the absence of phenolic 

function. Its crude formula C18H17O3 differs from that of 

roemerine (5) only by additional oxygen. On the mass spectrum 

(sm), the existence of a peak at m/z 279 (M-16)+, greater than 

the molecular peak (295 M+), suggests the presence of an N-

oxide function. The confirmation of this structure has been 

brought (proven) by the reduction (hydrochloric zinc) of the 

alkaloid (7) which leads well to roemerine (5). Finally, alkaloid 

9 is N-oxide-roemerine which previously isolated from the 

leaves of Liriodendron tulipifera L fam. Magnoliaceae [11]. 

Alkaloid 10 is identical to liriodenine [9]. Five alkaloids were 

isolated and identified from the bark of the trunk. These are 

anonaine (3), roemerine (5), liriodenine (9) simultaneously 

found in the leaves and two additional alkaloids - alkaloids 11 

and 12. 

Alkaloid 11, of the crude formula C18H15NO2, crystallizes from 

benzene,  

F 88-89oC. 11 is is identical to dehydroroemerine which, 

previously isolated from Liriodendron tulipifera L [16] 

Alkaloid 12, with the raw formula C18H13NO3, crystallizes from 

chloroform in yellow needles. Its general behavior indicates that 

it is an oxo-aporphine base: poor solubility in usual solvents, 

orange-yellow color, fluorescent solution in dichloromethane, 

dark red coloration in an acid medium, displacement of the 

absorption maximums in the uv in hydrochloric medium [13]. Its 

H1 rmn spectrum is also characteristic of an oxo-aporphinic 

structure. It indicates the presence of two methoxyl groups (-

OCH3) in the ring A. These data suggest the identity of base 9 to 

lysicamine. . A direct comparison of alkaloid 12 with a witness 

to lysicaminne confirmed their identity. [7]... Lysicamine was 

previously isolated from plants belonging to various families: 

Annonaceae [12, 13], Magnoliaceae [10, 13], Ramnaceae 

[13,15] and Menispermaceae [13, 14] 

Conclusion 

The alkaloid content of Annona senegalensis Pers (Annonaceae) 

leaves and trunk bark harvested in the Republic of Guinea has 

been studied and compared with that of other Annona for the 

first time. 

Alkaloids from Annona senegalensis Pers 

I. Bénzyltétrahydroisoquinoline 
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N-metylcoclaurine (2) 

II. Noraporphines 

 

Anonaine (3) 

 

 

Nornuciférine (4) 

 

Asimilobine (5) 

III. Aporphines 

 

Roemérine (6) 

 

 

 

Nuciférine (7) 

 

Jsoboldine (8) 

 

IV. N-oxyde d’aporphine 

 

N-oxyroemerine (9) 

V . Dehydroaporphine Oxoaporphines 

 

Dehydoroemerine (10) 
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Lysicamine (12) 

Eight isoquinoleic alkaloids belonging to five different structural 

types have been isolated and identified. The alkaloid 

composition of Annona senegalensis Pers is interesting. The 

types of alkaloids found there have characteristics, which have 

already been noted previously in other species belonging to the 

genus Annona [6 - 9]. Indeed, the Annona alkaloids are 

essentially aporphinoids (aporphines, noraporphines, 

oxoaporphines and dehydroaporphine) this specific 

characteristic of Annonaceae. First of all, note the presence of 

evaporphinoids, specific to Annonaceae, seemed to mark certain 

African species, in particular Annona muricata L and  

A. senegalensis Pers. Of particular interest is the comparison of 

the alkaloid content of the trunk and leaf bark of Annona 

senegalensis Pers, harvested in the same place and at the same 

time. In both cases, these are mainly aphorphinoids, with a high 

frequency of 1 and 2 substitutions. Trunk barks are characterized 

by the presence in considerable quantity of oxo-aporphines. The 

oxoaporphines present in the bark of the trunk (liriodenine and 

lysicamine), can be considered as probable biogenetic precursors 

of noraporphines (anonaine and nornuciferine) present in the 

leaves of Annona senegalensis Pers. Finally, from a 

chemotaxinomic point of view, we must note the great similarity 

existing between the alkaloid composition of this Anonna 

senegalensis Pers. and that Annona muricata L previously 

studied by us [8-9]; in both cases the majority alkaloids are 

aporphinoids and benzyltetrahydroisochinolene. 

Experimental part 

Melting points determined on a Reichert microscope. Spectra 

recorded on the following devices: UV, FSP-3T, "Hitachi"; IR, 

UR-10; SM, MAT-311, “Varian”, at 70 ev, at a voltage of 3,5 

kv; H1RMN, JNM-4H-100 (100MHz) and BS-567A (100MHz) 

"Tesla". 

The column chromatographies were carried out on silica 60 

(Merk 9385); thin layer chromatography (ccm) on Kieselgel G. 

Merck 7730 with solvent systems: benzene-ethanol (4: 1) and 

ethyl acetate-ethanol (5: 1) [17]. 

Plant material. The leaves and bark of the trunk of Annona 

senegalensis Pers were harvested in November 2017 in the 

region of Kindia in the Republic of Guinea. 

Extraction and isolation of alkaloids. - The plant material 

(leaves 3.0 kg, bark of trunk 0.8 kg) was extracted in content by 

CHCl3 in an ammoniacal medium in a device of the Soxhlet type; 

the CHCl3 solutions were concentrated, then extracted with a 

10% H2SO4 solution. After washing with Et2O, the acidic 

aqueous phases were basified with 25% NH4OH and extracted 

with chloroform. The yields of total alkaloids are 2.94 g 

(0.098%) for the leaves and 0.84 g for the bark of the trunk 

(0.105% by mass of the dried plant material). The total alkaloids 

obtained from the leaves were separated into phenolic and non-

phenolic bases by partitioning between a 5% NaOH solution and 

Et2O. The aqueous solution of alkaloid phenolates acidified with 

10% HCl, alkalized with ammonia and extracted with CHCl3 

provided the phenolic alkaloids with a yield of 0.03% by mass 

of dried plant material or 31% of the total alkaloids . The ethereal 

solution washed with an aqueous Na2CO3 solution, dried over 

anhydrous Na2SO4 and evaporated provided the non-phenolic 

alkaloids with a yield of 0.05% or 69% of the total alkaloids. The 

separation of the crude alkaloids was carried out by 

chromatography on a column of silica (KCK 60) under ordinary 

pressure. The purification of the separated alkaloids was most 

often obtained by successive chromatoraphies on a column or on 

a thick layer of silica and possibly crystallizations 

Identification of alkaloids. - The alkaloids were identified by 

examining their physical and spectral data (mp, [α] D, sm, H1rmn, 

uv, ir) and comparison with authentic samples when possible. 

The physical constants and spectral data of the alkaloids 

previously described by us will not be repeated here. 

Coclaurine (1) is a phenolic base, described above, see [8, 14]. 

N-metylcoclaurine (2). 

Anonaine (3) - Not crystallized, described previously, see [8, 

10]. 

Nornuciferine (4) , mp 128-129oC., mp 128-129oC., 

C18H19NO2, [α] D - 140 ° (EtOH). 

uv max  

sm m/z: 281 (M+), 280 (M-1)+ 100%, 266 (M-15)+, 252 (M-29)+, 

250, 237, 221, 165, 152 and m++ 140.5. 
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'H rmn 100 MHz CDCl3 -OCH3, C-1); 3.83 (s, 

3H, -OCH3,  

C-2); aromatic protons: 6.59 (s, 1H, C-3); 7.10-7.33 (m, 3H; C-

8, C-9 and C-10) and 8.30 ppm (m, 1H, C-11). 

Asimilobine (5) - Described previously, see [8, 10]. 

Roemérine (6) is a non-phenolic base isolated from the leaves 

and bark of the trunk, described previously, see [9]. 

 Nuciferine (7) is a non-phenolic alkaloid, mp 165-167 °C,  

C19H21NO2,         [α] D - 156 ° (EtOH). 

uv max  

sm m/z: 295 (M+) 100%, 294 (M-1)+, 280 (M-15)+, 252 (M-43)+, 

237, 221, 165, 152 and m ++ 147.5 . 

Isoboldine (8) - C19H21NO4; mp. 125-126° (benzene), [α] D 

+42 ° (EtOH) [9]. 

N-oxyroemerine (9) - C18H17NO3; F 164-166° (acetone). 

uv   max EtOH, nm (lg ): 235, 272, 316 (4.19; 4.21; 3.62); 

ir max, cm-1: 745, 780, 950, 1055, 1230, 1460, 1505, 

1595; 

sm  m/z : 295(M+) 9%, 279(M-16)+, 278(M-17)+, 277 (M-18)+, 

236 (100%), 176, 151. 

Reduction of N-oxyroemerine (9). 45g of alkaloid (9) dissolved 

in 5 ml of ethanol, are added with 50 mg of zinc powder and 1-

2 ml of concentrated hydrochloric acid. The reaction mixture is 

heated with stirring for 5 h at 100°C; after cooling and 

alkalinization with ammonia, then the basic reaction medium is 

extracted with chloroform. The chloroform washed with water is 

evaporated. The residue obtained is purified by chromatography 

on a silica column; a product identical in all respects to 

roemerine is obtained (6). 

Dehydroroemerine (10) is the best known dehydroaporphine, 

previously described, see [5, 9]. 

Liriodenine (11) is the best known oxoaporphine, previously 

described,  

see [16]. 

Lysicamine (12) is a non-phenolic oxoaporphine isolated from 

the bark of the trunk; C18H13NO3, yellow crystals; mp. 208-

210oC (CHCl3), [α] D ± 0 °. 

uv   max EtOH, nm (lg ): 237, 272, 312, 406 (4,45; 4,38; 3,76; 

3,92) ;  

 max EtOH+HCl, nm (lg ): 251, 278, 340, 456 (4,42; 4,44; 

3,83; 3,76) ;  

ir (KBr) max, cm-1: 760, 945, 1055, 1275, 1415, 1490, 1600, 

1665, 2860 ;  

'H rmn  100 MHz CDCl3 :  3,95 (s, 3H, -OCH3, C-1); 4,06 ( s, 

3H, -OCH3, en C-2); aromatic protons: 7.06 (s, 1H, C-3); 7.25-

8.83 (m, 6H; C-4, C-5, C-8, C-9, C-10 and C-11). 
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