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 Schiff's Bases were synthesized from the reaction of furfuraldehyde and 

substituted benzaldehyde with 4-aminoantipyrine and 2,4-dinitrophenylhydrazine 

and reacted with 2-(triphenylphosphoranylidene) succinic anhydride in an 

anhydrous 1,4- dioxane at reflux conditions. The resulting products were found to 

be 1,5-disubstituted 2-hydroxypyrroles. The structures of the products were 

confirmed by their melting points, FT-IR, 1HNMR spectra and C.H.N. elemental 

analyses.  
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Introduction 

Pyrrole is a five – membered heterocyclic 

aromatic ring with nitrogen as heteroatom located at 

position-1, which appears to be both an amine and 

conjugated diene, but it's chemistry is not consistent 

with either of these structural feature. The loan- pair 

electrons at nitrogen atom is in a  2p orbital and are a 

part of the aromatic sextet, by which pyrrole being 

similar to cyclopentadienyl anion. Pyrrole chemistry is 

therefore quite similar to that of activated benzene 

rings, and the loss of aromaticity by addition of proton 

to the loan- pair electrons is energetically unfavoured 

and severely limited, hence pyrrole is less electron- 

rich, less basic and less nucleophilic reagent than an 

aliphatic amine. It is relatively acidic because of the 

chang in hybridization from sp3 to sp2 and the 

delocalization of the negative charge in 1-N- 2,4- 

cyclopentadienyl anion.  
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Pyrroles are prone to both electrophilic addition 

and substation reactions and resistant to both 

nucleophilic addition and substation reactions. 

Electrophilic substation specifically occurs at C2 

rather than C3 due to the greater electron- releasing 

ability of neutral trivalent nitrogen and the high 

stability of the resulting intermediate carbocation. 

Whereas electrophilic addition occurs at nitrogen and 

carbon, the reversible proton addition for example, 

occurs by for the fastest at nitrogen and about twice as 

fast at C2 as at C3 in the heterocyclic ring. In addition 

pyrroles react readily with oxidizing, reducing, 

radicals, dienophilic, carbenes reagents and to some 

extent with Nucleophilic reagent via proton transfer.(1-

7) 

Pyrrole was first isolated from coal tar in 1834 

and then in 1857 from bone oil. It is the backbone of 

the structure of many life- important natural products 

such as porphyrins (tetracyclopyrroles), bilirubins and 

biliveridines (liner tetrapyrroles), porphobilogen, 

octaethylporphyrine, metacycloprodigiosin, 

tetraazapophyrins, phthalocyanin, porphyrinaids and 

chlorophylls.(8) Polymers and copolymers of pyrrole 

are used as organic sensitizers in voltaic cells and 

pigments. (9)  
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Pyrroles are widely known as bio-active 

compounds which possess a variety of bio-

activities.(10-12) Of these compounds are, anti-

flammatory and analgesic, Zomepirac, antibiotic 

Pyrrolnitrin (8), cholesterol reducer, Atorvastatin 

(Lipitor).(1), anti –HIV-1, Lamivudine, Zalcitabine, 

Didanosine ,anti-herpes simplex virus (HSV), 

Acyclovir, anti-varicella zooster virus (VZV), 

Ganciclovir.(13) 

Synthesis of pyrroles or N- substituted pyrroles 

was achieved by several methods and different starting 

materials. Paal-Knorr synthesis is one of them in 

which 1,4-dicarbonyl compounds react with ammonia 

or a primary amines to give Pyrroles. Tetrasubstituted 

pyrroles are prepared by Hantzsch synthesis through 

the reaction of α-halocarbonyl compounds with β-keto 

esters or β-diketones and ammonia or primary amines. 

Cyclocondensation of α- amino ketones with β-keto 

esters or β-diketones gives 3-alkoxycarbonyl- or 3-

acyl- substituted pyrroles via Knorr synthesis. Kenner 

synthesis is the method for synthesis of 3- substituted- 

pyrrole-2- carboxylic esters, by the reaction of N-

tolylsulphonyl glycerin esters with vinyl ketones. Nitro 

alkenes undergo cyclocondensation with C-H acidic 

isocyanides according to Barton- Zard synthesis to 

give trisubstituted-pyrroles. According to vanLeusen 

synthesis a stabilized amino group of tolylmethyl 

isocyanide (TosMIC) undergoes Micheal addition to 

unsaturated ketones and/ or esters followed by 

subsequent closure onto the isocyanide carbon to give 

the pyrrole ring. An N-acyl- pyrroles carrying identical 

groups R at 3-and 4-position were synthesized by 

Piloty- Robison synthesis from the reaction of 

aldehyde's azines with an acid chloride. The 2,3- 

disubstituted pyrroles are synthesized by heating  

ketoxims and acetylene in the presence of NaOH in 

DMSO according to Trofimor synthesis. (14- 17) 

2. Experimental  

2.1. Instrumentation  

Melting points were determined in open 

capillary tubes and are uncorrected. The FT-IR spectra 

were recorded, (4000- 600 cm-1) range on an Infrared 

spectrophotometer Model Tensor 27 Bruker Co., 

Germany. The  1HNMR spectra were recorded on a 

Bruker Ultershield 300MHz NMR spectrometer, Co., 

Germany, using DMSO- d6 as a solvent, and the 

chemical shifts are reported as δ values in part per 

million (ppm) relative to TMS δ=0, as internal 

standard. The C.H.N. elemental analyses were 

performed by Euro Ea Elemental Analyser. 

2.2. General procedure for synthesis of Schiff's 

Bases 3(a- j). 

An equimolar mixture of (0.004 mole) of the aromatic 

aldehydes (1) and the primary amine (2) in absolute 

ethanol (40 ml) with few drops of glacial acetic acid 

was refluxed for (60 -180 min.) with continuous 

stirring by magnetic bar. The reaction mixture was 

allowed to cool down in an ice bath, whereupon a 

crystalline solid product was separating out during 

cooling. The solid product was filtered off, washed 

with distilled water, dried and recrystallized from 

absolute ethanol. The structural formula, IR 

characteristic absorption, yield%, melting point, 

colors, and the reaction time are given in table (1). 

2.3. General procedure for synthesis of 1,5-Disubstituted 

2-hydroxypyrroles 4(a-j). 

In a well dried 100-ml round- bottom flask 

equipped with condenser and anhydrous calcium 

chloride guard tube, a mixture of equimolar amount 

(0.001mole) of Schiff's bases 3(a-j) and 2-

(triphenylphosphoranylidene) succinic anhydride in 

anhydrous 1,4-dioxan (40 ml) was refluxed for (30- 90 

min.). The reaction mixture was allowed to cool down 

in an ice bath, whereupon a crystalline solid product 

separated out during cooling. The product was filtered 

off, washed with distilled water, dried and 

recrystallized from 1,4- dioxan. The chemical formula, 

molecular weights, C.H.N %, yield %, melting points, 

colors, and the reaction time are given in table (2). 

3. Results and Discussion 

In this work, the reaction of 2-

(triphenylphosphoranylidene) succinic anhydride as 

electrophilic reagent with imines (Schiff's bases) as 

mild nucleophilic reagents in reported. 

Schiff's bases were synthesized from 

furfuraldehyde and substituted benzaldehyde and 4-

aminoantipyrine and phenylhydrazine via acid 

catalyzed thermal condensation reaction according to a 

well- known procedure. (18)  

 
Where Ar =2-Br-C6H4-, 4-Br-C6H4-, 4-Cl-C6H4-, 2-

NO2-C6H4-, 4-(CH3)2N-C6H4-, 4-OH-C6H4- and  

,   R =  ,  
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The mechanism of imine formation is thoroughly 

elucidated in the literatures.(2-7) 
 

  
Scheme-1: Mechanism of formation of an imine 

from an aldehyde or a ketone 
The structures of the synthesized Schiff's bases 

were confirmed by their melting points and the FT-IR 

spectra which showed the disappearance and 

appearance of the characteristic absorption frequencies 

(bands) of the principal functional groups. The FT-IR 

spectra showed the disappearance of the characteristic 

absorption frequencies of both (C=O) at (1720-1740) 

cm-1 and       (-NH2) at (3300-3500) cm-1 of the 

aldehyde and the primary amine respectively, and the 

appearance of the stretching absorption bands of 

azomethine group (C=N) at (1590-1623) cm-1, in 

addition to the appearance of stretching absorption of 

the other groups in the structure of each individual 

compounds table (1). 

Schiff's bases were reacted with 2-

(triphenylphosphoranylidene) succinic anhydride in an 

anhydrous 1,4- dioxane under reflux conditions. 

 

 Of particular importance is to understand how 

this transformation occurs, therefor a plausible 

mechanism can be suggested as follows:  
 

 
Scheme-2: Suggested mechanism for the formation 

of 

1,5-Disubstituted 2-hydroxypyrroles 

In the first step the nucleophilic azomethine 

group attack the electrophilic carbon atom of the 

carbonyl group to give a very reactive dipolar 

intermediate which in turn undergo internal 

rearrangement reaction with phosphoranylidene to an 

intermediate ''betaine'' while in the second step the 

betaine callapsis to give an intermediate ''ketene'' 

which in turn regect carbon monoxide to give an 

intermediate ''carbene'' in the third step. In the fourth 

step, carbine undergoes insertion reaction to give the 

tautomeric target molecule. The resulting 1,5-

disubstituted 2-hydroxypyrroles are existing as 

tautomers of the two isomeric structure, 4- pyrrolin -2-

one and 3- pyrroline -2- one. This assumption is fairly 

consistent with the resulting product from pyrrole 

oxidation by hydrogen peroxide. (7) 

The structures of the synthesized 1,5-

disubstituted 2-hydroxypyrroles were confirmed by 

their melting points and both FT-IR and 1HNMR 

spectra and  the C.H.N.%  of the products, table 2 and 

table 3. The FT-IR spectra showed the disappearance 

of the characteristic absorption frequencies (bands) of 

both (C=O) group at (1760- 1810) cm-1 of 2-

(triphenylphosphoranylidene) succinic anhydride and 
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that of azomethine group (C=N) at (1590-1623) cm-1. 

And the appearance of the characteristic absorption 

frequencies of both (C=OKeto) at (1590-1615) cm-1 and 

(O-H enolic) at (2900-3200) cm-1 in addition to the 

appearance of stretching absorption of the other groups 

in the structure of each individual compounds. The 

resulting signals at the chemical shifts in the1HNMR 

spectra of each individual molecular structure of the 

product are in fair consistency with the expected 

signals of each proton in the different environment. 

Additional evidence was obtained from C.H.N. %, 

since the founded percentage of these elements is in 

high agreement with the calculated figures. The 

obtained analytical data are in high consistency with 

the letterature.(19-21)  

 

Table (1): The structural formula, IR characteristic 

absorption, yield, melting point, colors, and the reaction 

time of Schiff's Bases 3(a- j). 
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Table (2): The chemical formula, molecular 

weights, C.H.N %, yield, melting points, colors, and 

the reaction time of 1,5-Disubstituted 2-

hydroxypyrroles 4(a-j) 
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Table 3: Molecular structure, IR Characteristic 

Absorption, Chemical Shift δ ppm  of 1,5-

Disubstituted 2-hydroxypyrroles 4(a-j). 
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ثلاثي فنيل   -2هايدروكسي بيرول من تفاعل   -2ثنائية التعويض   - 5،1تكوين مشتقات 
 فوسفوريلدين سكسنيك انهدريد مع قواعد شف 

 عبيد حسن عبد      عمر جمال  مهدي 

 

 الخلاصة 
ثنرررررررررررر     ررررررررررررر ي مه  -4،2ا ينررررررررررررف ا  ررررررررررررر   رررررررررررر يم   ه  -4البنزال يه يرررررررررررر ان هال فمع  ل يه يررررررررررررر   رررررررررررر  حضررررررررررررمن تفاعرررررررررررر   رررررررررررر   ررررررررررررر     عرررررررررررر  

ثنررررررررررر    ال ايف  ررررررررررر   ال ررررررررررر     -4،1ثلاثررررررررررر  عنيررررررررررر  عفيررررررررررر فم   ي  ي  رررررررررررن   ا ه م ررررررررررر    ل   يرررررررررررررررررر  عررررررررررر   -2عنيررررررررررر  ويررررررررررر ما    هعفع ررررررررررر   ررررررررررررر  
 ررررررررررررر  حررررررررررررر نن طررررررررررررر  ه  ال م يب ررررررررررررر   ررررررررررررر   رررررررررررررلا    ررررررررررررر   و ي مه  ررررررررررررر   يرررررررررررررمه  هال -2ثن   ررررررررررررر  ال  رررررررررررررف    - 5،1ك  رررررررررررر  النرررررررررررررفا     ررررررررررررر   ن 

 ا   ه م هأط    ا      ح  الحمماء هأط    الم ي  النفهي الم ن ط    ل بمه ف  
 


