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Abstract  
Stephalagine was prepared by the reaction of chemical precursor via the formation of (2-(2-
bromophenyl)-N-(2-(4-methoxybenzo[d][1,3]dioxol-5-yl)ethyl)acetamide,[M1]) and the 
formation of a heterocyclic compound (5-(2-bromobenzyl)-9-methoxy-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinoline, [M2]). Reduction of [M2] gave compound ((R)-5-(2-
bromobenzyl)-9-methoxy-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinoline, [M3]) which 
undergo amidation with (chloro propyl acetate) to give (propyl (R)-2-(5-(2-bromobenzyl)-9-
methoxy-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-6(5H)-yl)acetate, [M4]). Which in turn was 
converted to (propyl (R)-2-(4-methoxy-5,6,7a,8-tetrahydro-7H-
[1,3]dioxolo[4',5':4,5]benzo[1,2,3-de]benzo[g]quinolin-7-yl)acetate, [M5]) via intramoleculer 
cyclization. The reaction of [M5] with (LiAlH4Me) gave the stephalegine [M6] in good yield. The 
intermediate compounds and the target molecules were identified by FT-IR spectra, 1HNMR. 
Keywords: Alkaloid Aporphine, Stephalagine, Annona Crassiflora fruit, anti-cancer.  
 
Aim of the study 
The compounds that were prepared in this study are present in nature in the fruits of the Annona 
Crassiflora fruit, where it is believed that they have great effectiveness in treating many common 
diseases such as obesity, and therefore they were prepared in the laboratory to be used in the 
manufacture of medicines to treat these diseases. 
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1. Introduction 
In recent years, the importance of the natural products of the plants draw the attention of scientist 
and researchers to study their biological activates and to see the possibility of using them in the 
medical field.  Researchers were focusing on the wild plants such as Annona Crassiflora fruit, 
which are widely cultivated in Latin America in the Savannah province of Brazil [1]. The studies 
have shown that the fruit of these trees contains different chemical compounds such as naturally 
occurring alkaloids, phenols and fibers that are of important biological activities [2].  
In addition alkaloids are extracted from different plant parts such as roots, stems, seeds, peels, and 
fruits [3, 4], and sometimes they are extracted from special types of bacteria, fungi, animals like a 
poisonous frogs and some marine vertebrates [5, 6].   
In general, alkaloids are considered a special class of heterocyclic amines, their chemical structures 
contains one nitrogen atom within a ring system, in addition to carbon and hydrogen [7]. Alkaloids 
may also contain oxygen and sulfur and rarely other elements such as chlorine, bromine, and 
phosphorus, so there are various forms of alkaloids [6,8].  
Previous studies have shown that alkaloids of all kinds have wide medical uses, especially as 
analgesics for pain such as morphine [9], anti-cancers such as vinca alkaloids (vincristine) [10], 
anti-asthma such as ephedrine [11], Anti-Inflammatory [12], anti-malaria such as quinine [13], 
vasodilators such as vincamine, anti-diarrheal agents [14], anti-HIV [15], and as controlling 
compounds for high sugar and high blood pressure [16], antioxidative [17], in addition to their use 
as toxic pesticides and inhibitors of the pancreatic lipase enzyme such as Alkaloid Aporphine 
(stephalagine) [18]. In addition, alkaloids such as atropine, psilocin, nicotine, and cocaine are 
known as addictive and narcotic agents [19].  
One of the most important types of alkaloids used in medicine now is the stephalagine alkaloid, 
which is extracted from the peels of the fruits of the Annona crassiflora tree Stephalagine has great 
biological activities and medical effects as inflammatory pain relieving agent such as joint pain, in 
addition to inhibiting the pancreatic lipase enzyme (PL), which in turn works to break down fat, 
which helps in the treatment of obesity [20]. 
 
2. Material and Methods 
2.1 Materials 
All of the used chemicals are purchased from (commercial companies) (Purity 98%) and used 
without further purification.  
2.2 Instruments and measurement  
Characteristic infrared absorption frequencies (ῡ max cm-1) were recorded in the range of (4000 - 
400 cm-1) using a (Bruker FT-IR) spectrophotometer. The 1HNMR spectra were recorded on a 
(Bruker Avance III  500) spectrometer using tetramethylsilane (TMS) as internal reference, 
DMSO-dδ as inert solvent and the chemical shifts δ are expressed in ppm unit with respect to TMS 
(δ = 0).  
 
2.3 Synthesis  
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2.3.1 Synthesis of 2-bromophenylacetyl chloride.  
A round-bottom flask (500 ml) equipped with a magnetic stirring bar was charged with a dry 
dichloromethane (300 ml) solution of 2-bromo phenyl acetic acid (38.3 gm, 0.18 mol) and 
triethylamine. Oxalyl chloride (23.4 gm, 0.185 mol) dissolved in dry dichloromethane (40 ml) was 
then slowly added dropwise to the reaction mixture. The reaction was allowed to proceed for 15 
hours at ambient temperature while being stirred continuously. The solvent was then removed by 
applying reduced pressure to obtain the resulting 2-bromophenylacetyl chloride, which was used 
without any further purification. 
 
2.3.2 Synthesis of N-(2-(benzo[d][1,3]dioxol-5-yl)ethyl)-2-(2-bromophenyl)acetamide [M1] 
A round-bottom flask (250 ml) was charged with a dry dichloromethane (125 ml) solution of 2-
(benzo[d][1,3]dioxol-5-yl)ethan-1 amine (homopiperonylamine) (19.8 gm, 0.12 mol) and 
triethylamine (2 ml). Next, a freshly prepared solution of 2-bromophenylacetyl chloride (28 gm, 
0.12 mol) in dry dichloromethane (70 ml) was added dropwise over a period of 20 minutes at 0 
°C. The reaction mixture was stirred for 15 hours, then quenched by the addition of brine solution, 
and extracted with dichloromethane. The resulting solution was evaporated under reduced pressure 
to obtain the solid product, which was subsequently purified by crystallization from absolute 
ethanol. 
2.3.3 Synthesis of 5-(2-bromobenzyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinoline [M2] 
A round-bottomed flask (250 ml) equipped with a condenser, dry calcium guard tube, and 
magnetic stirrer was used to prepare a solution of N-(2-(benzo[d][1,3]dioxol-5-yl)ethyl)-2-(2-
bromophenyl) acetamide (27gm, 0.075 mol) in dry dichloromethane (125 ml). Phosphorus oxalyl 
chloride (10 gm, 0.078 mol) dissolved in dry dichloromethane (50 ml) was then added dropwise 
at 0 °C with continuous stirring. The reaction mixture was refluxed for 18 hours, after which the 
reaction was stopped, and the mixture was cooled to 0 °C and neutralized by the addition of 10% 
NaOH solution. The product was extracted using diethyl ether, and after evaporation of the ether, 
a solid product was obtained. 
2.3.4 Synthesis of (R)-5-(2-bromobenzyl)-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinoline 
[M3] 
A reaction mixture was prepared by dissolving 5-(2-bromobenzyl)-7,8-dihydro-[1,3]dioxolo[4,5-
g]isoquinoline (15gm, 0.044 mol) and dimeric dicloro (p- cymene) ruthenium (ii) (4 gm, 0.0066 
mol) with a trace amount of triethylamine in 60 ml of dimethylformamide (DMF). The mixture 
was stirred at 80 °C for 1 hour, and then a solution of 3,4-dihydroisoquinoline (5.8 gm, 0.044 mol) 
in 40 ml of DMF was added. The reaction mixture was cooled to 0 °C and a solution of formic 
acid (5.2 ml) and triethylamine (2.7 ml) was dropwise added. The reaction mixture was then 
worked up by adding saturated K2CO3, diluting with water and extracting the product using ethyl 
acetate. The organic layer was dried over anhydrous Na2SO4 and the solvent was removed under 
reduced pressure. 
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2.3.5 Synthesis of propyl (R)-2-(5-(2-bromobenzyl)-7,8-dihydro-[1,3]dioxolo[4,5-
g]isoquinolin-6(5H)-yl)acetate [M4] 
A solution of (R)-5-(2-bromobenzyl)-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinoline (11.5 
gm, 0.033 mol) in dry dichloromethane (50 ml) with few drops of diisopropylethylamine and 4-
(dimethylamino)pyridine was prepared. Amount of propyl chloroacetate (4.5 gm, 0.033 mol) in 
dry dichloromethane (25 ml) was slowly added to the prepared solution and the mixture was stirred 
for (15 hr) at 25°C. The reaction was quenched by the addition of saturated solution of ammonium 
chloride and the product was extracted by dichloromethane.   
2.3.6 Synthesis of propyl (R)-2-(5,6,7a,8-tetrahydro-7H-[1,3]dioxolo[4',5':4,5]benzo[1,2,3-
de]benzo[g]quinolin-7-yl)acetate [M5] 
A solution of propyl (R)-2-(5-(2-bromobenzyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
6(5H)-yl)acetate (9.5 gm, 0.021 mol), potassium carbonate K2CO3 (2.9 gm, 0.021 mol) and 
palladium acetate, Pd(OAc)2 (1.1gm,0.005 mol) in dimethylformamide (DMF) was prepared and 
contained in round - bottom flask supplied with magnetic stirrer. The reaction mixture was stirred 
for (17 h) at 130 °C then was cooled down and the solvent was removed under reduced pressure.  
2.3.7 Synthesis of Stephalagine alkaloid [M6] 
A reaction solution was prepared by dissolving propyl (R)-2-(5,6,7a,8-tetrahydro-7H-
[1,3]dioxolo[4',5':4,5]benzo[1,2,3-de]benzo[g]quinolin-7-yl)acetate (4 gm, 0.011 mol) in dry 
tetrahydrofurane THF (60 ml), and contained in round - bottom flask (250 ml). The solution was 
cooled down to 0 °C, whereupon amount of Methyllithiumaluminum tetrahydride (LiAlH4Me) 
(0.53 g, 0.014 mol) dissolved in dry THF (60 ml) was dropwisely added with continuous stirring.   
The mixture was allowed to worm up to room temperature and was stirred for (24 h), after wards, 
the mixture was slowly hydrolyzed with distilled water. The product was obtained by extraction 
with diethyl ether and dried over anhydrous magnesium sulphate, MgSO4 after removed of diethyl 
ether with yield 80 %.  
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Scheme 1: Synthesis of Stephalagine alkaloid 
 
3. RESULTS and DISCUSSION  
3.1 Characterization of Compounds [M1-M6] 
The chemical structures of the synthesized compounds were characterized by their physical 
properties, shows table (1), FT-IR spectral absorption and 1H NMR spectra. 
Table (1): Physical properties of compounds (M1-M6). 

Com. 
NO. 

Molecular 
Structure 

M.Wt  Color M.p. 
Co  

Yield% Rf (TLC) 
ethyl 

acetate : 
n-hexane 

M1 

  

392 Yellow  218-220 97 0.76 1:2 



 

154 
 

Ann. For. Res. 66(2): 148-158, 2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS September 2023 

M2 

 

374 Orange 284-286 93 0.77 1:2 

M3 

 

376 Light brown 280-281 64 0.65 1:1 

M4 

 

434 Black  206-207 74 0.7 1:2 

M5 

  

353 Dark 
Yellow 

263-265 69 0.68 1:2 

M6  

  

309 Yellowish 
Orange 

208-209 84 0.62 1:1 

 

3.1.1 Characterization of Compound [M1] 
FT-IR spectra (cm-1): 3150 C-H(arom.) ,2998, 2883, C-H(-OCH3), 1688, -NH-C=O (2° amide), 1470, C=C 

(arom.), 1230, 1087, C-O (ether), 650, C-Br  
1HNMR spectrum: 2.55(S,2H, =CH-CH2), 3.38(2H,-CH2-NH), 3.85(2H, CH2-C=O), 3.85(s,3H,O-
CH3), 5.99(S,2H, O-CH2-O) 6.75-6.96(m,5H, Aromatic protons), 8.23(s1H,NH, 2° Amide). 
3.1.2 Characterization of Compound [M2] 
FT-IR spectra (cm-1): 3070 C-H (arom.), 2926 C-H(-OCH3), 1633 C=N(imine), 1525 C=C (arom.), 1227, 
1010 C-O (ether), 670 C-Br. 
1HNMR spectrum: 2.87(s2H, =CH-CH2) 3.61(s,2H, Ar-CH2), 3.73(s,3H,O-CH3), 3.85(s,2H,CH2-
N), 6.03(s,2H, O-CH2-O)  6.79-7.6(m,5H, Aromatic protons). 
3.1.3 Characterization of Compound [M3] 
FT-IR spectra (cm-1): 3300, N-H(2° amine), 3090 C-H(arom.), 2943 C-H(-OCH3), 1604, C=C (arom.), 1395, 
C-N, 1247, 1074, C-O (ether), 640, C-Br. 
1HNMR spectrum: 1.80(s1H,NH), 2.83(s,2H, =CH-CH2), 3.01(s,2H, Ar-CH2), 3.18(s,2H, -CH2-
N), 3.51(s,3H,O-CH3), 5.36(s,1H, -NH), 5.97(O-CH2-O), 6.61-7.83(m,5H, Aromatic protons).   
3.1.4 Characterization of Compound [M4] 
FT-IR spectra (cm-1): 3090 C-H(arom.), 2945, 2883 C-H(-OCH3), 1732 -C=O2(ester), 1602, C=C (arom.), 
1394, C-N, 1260, 1126, C-O (ether), 620, C-Br. 
1HNMR spectrum: 2.18(s,2H, -CH2-), 2.83(s,2H, N-CH2), 2.98(s,2H, =CH-CH2),  3.01(s,2H, Ar-
CH2), 3.33(s,2H, N-CH2-CO), 3.46(s,3H,O-CH3), 5.36(s,1H, -CH-N), 5.97(O-CH2-O), 7.02-
7.98(m,5H, Aromatic protons). 
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3.1.5 Characterization of Compound [M5] 
FT-IR spectra (cm-1): 3060 C-H(arom.), 2950, 2885 C-H(-OCH3), 1735 -C=O2(ester), 1660, C=C (arom.), 
1390, C-N, 1300, 1220, C-O (ether). 
1HNMR spectrum: 2.18(s,2H, -CH2-), 2.83(s,2H, N-CH2), 2.98(s,2H, =CH-CH2),  3.02(s,2H, Ar-
CH2), 3.40(s,2H, N-CH2-CO), 3.69(s,3H,O-CH3), 3.79(s,2H, CO-O-CH2- ), 4.95(s, 1H, N-CH), 
6.26(O-CH2-O), 7.19-7.61(m,5H, Aromatic protons). 
3.1.6 Characterization of Compound [M6] 
FT-IR spectra (cm-1): 3082 C-H(arom.), 2974, 2937, 2880 C-H(alph.),1606, 1540 C=C (arom.), 1394, 
1338 C-N, 1265, 1075 C-O (ether). 
1HNMR spectrum: 2.25(s,3H, N-CH3-), 2.55(s,2H, N-CH2), 2.68(s,2H, =CH-CH2),  3.02(s,2H, 
Ar-CH2), 3.55(s,3H,O-CH3), 3.79(s,2H, CO-O-CH2- ), 4.23(s, 1H, N-CH), 5.97(O-CH2-O), 7.10-
7.36(m,4H, Aromatic protons). 
 
3.2 DISCUSSION 
Compound [M1] was successfully prepared from (2-(4-methoxybenzo[d][1,3]dioxol-5-yl)ethan-
1-amine) and (2-bromophenylacetyl chloride) and identified by FT-IR spectral that shows the 
disappearance of NH2 group at 3420 Cm-1 and the appearance of O=CNH group at 1688 cm-1, 
which is indicative of the formation of the amidic linkage.  In addition the 1HNMR spectrum gives 
significant chemical shift at 2.55(S,2H, =CH-CH2), 3.38(2H,-CH2-NH), 3.85(2H, CH2-C=O), 
3.85(s,3H,O-CH3), 5.99(S,2H, O-CH2-O) 6.75-6.96(m,5H, Aromatic protons), 8.23(s1H,NH, 2° 

Amide). Which support formation of the [M1] Chemical structure. [M2] was prepared in good yield 
by the reaction of compound [M1] with phosphorous oxalyl chloride. The structure was confirmed 
by the FT-IR spectrum which shows the disappearance of the amidic group at 1688 cm and the 
appearance of the azomethine group   -C=N- at 1633 Cm. The HNMR spectrum of the [M2] 
compound shows clear chemical shift at 2.87(s2H, =CH-CH2) 3.61(s,2H, Ar-CH2), 3.73(s,3H,O-
CH3), 3.85(s,2H,CH2-N), 6.03(s,2H, O-CH2-O)  6.79-7.6(m,5H, Aromatic protons). Which give 
good prove for the chemical structure of compound [M2]. The preparation of compound [M3] was 
achieved by the reaction of compound [M2] with dimeric dichloro (P-Cymene) ruthenium (ii). 
The structure of compound was assured the reduction of C=N at 1633 Cm-1 to give a secondary 
cyclic amino group at 3300 cm-1. The 1HNMR Spectrum shows the chemical shift of the different 
protons bonds at 1.80(s1H,NH), 2.83(s,2H, =CH-CH2), 3.01(s,2H, Ar-CH2), 3.18(s,2H, -CH2-N), 
3.51(s,3H,O-CH3), 5.36(s,1H, -NH), 5.97(O-CH2-O), 6.61-7.83(m,5H, Arom. protons) indicative 
of the formation of the compound. The reaction of [M3] with propyl chloroacetate gave compound 
[M4] in good yield. The FT-IR spectrum shows the formation of the ester group C-O at 1735 cm-

1. The 1HNMR spectrum show proton chemical shifts at 2.18(s,2H, -CH2-), 2.83(s,2H, N-CH2), 
2.98(s,2H, =CH-CH2),  3.01(s,2H, Ar-CH2), 3.33(s,2H, N-CH2-CO), 3.46(s,3H,O-CH3), 
5.36(s,1H, -CH-N), 5.97(O-CH2-O), 7.02-7.98(m,5H, Aromatic protons). The spectral data give 
good evidence for the formation of the compound. The compound [M5] was obtained from the 
intramoleculer cyclization of [M4] by using palladium acetate Pd(OAc)₂ in good yield. Its FT-IR 
spectrum shows the disappearance of C-Br at 620 cm-1. The 1HNMR spectrum of the compound 
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shows the significant proton chemical shifts at 2.18(s,2H, -CH2-), 2.83(s,2H, N-CH2), 2.98(s,2H, 
=CH-CH2),  3.02(s,2H, Ar-CH2), 3.40(s,2H, N-CH2-CO), 3.69(s,3H,O-CH3), 3.79(s,2H, CO-O-
CH2- ), 4.95(s, 1H, N-CH), 6.26(O-CH2-O), 7.19-7.61(m,5H, Aromatic protons). Supporting the 
suggested structure of the compound. The target compound stephalagine [M6] was obtained from 
the reduction of compound [M5] by using methyl lithium aluminium tetrahydride as strong 
reducing agent. The FT-IR spectrum of the compounds shows the disappearance of the ester group 
at 1735 cm-1. The 1HNMR spectrum shows the proton chemical shifts at 2.25(s,3H, N-CH3-), 
2.55(s,2H, N-CH2), 2.68(s,2H, =CH-CH2),  3.02(s,2H, Ar-CH2), 3.55(s,3H,O-CH3), 3.79(s,2H, 
CO-O-CH2- ), 4.23(s, 1H, N-CH), 5.97(O-CH2-O), 7.10-7.36(m,4H, Aromatic protons) the 
spectral data gave adequate evidence for the formation of the compound. 
 
4. Conclusion  

New organic compounds were prepared and identified from some raw materials to be similar to 
the substances found in Annona Crassiflora fruit, by accessing the proven results in this research, 
as they were diagnosed by the methods used in the identification of organic compounds in the 
latest devices.  
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