
                                               www.tjprc.org 

SURVEY ON ALDAMINE AND KETAMINE COMPOUNDS
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ABSTRACT 

In this survey study, information about aldamine and ketamine compounds

properties , stability, using as catalysis in 

reaction , per cyclic reaction , biochemical applications,

Schiff Bases , applications .  
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INTRODUCTION 

IMINES THE GENERAL PICTURE

The electrophonic carbon atoms of aldehydes and ketones can be targets of nucleophilic attack by amines.

end result of this reaction is a compound in which the C=O double bond is replaced by a C=N dou

compound is known as an imine, or Schiff base

Mechanistically, the formation of an imine involves two steps. First, the amine nitrogen acts as a nucleophile, 

attacking the carbonyl carbon. This is closely analogous to hemiacetal 

Based on your knowledge of the mechanism of acetal and ketal formation, you might expect that the next step 

would be attack by a second amine to form a compound with a carbon bound to two amine groups 

a ketal. Instead, what happens next is that the nitrogen is deprotonated, and the electrons from this N

oxygen off of the carbon, leaving us with a C=N double bond (an imine) and a displaced water molecule.

The conversion of an imine bac

reverse of imine formation: 
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IMINES THE GENERAL PICTURE  

carbon atoms of aldehydes and ketones can be targets of nucleophilic attack by amines.

end result of this reaction is a compound in which the C=O double bond is replaced by a C=N dou

Schiff base. 

 

Mechanistically, the formation of an imine involves two steps. First, the amine nitrogen acts as a nucleophile, 

This is closely analogous to hemiacetal and hemiketal formation.

 

Based on your knowledge of the mechanism of acetal and ketal formation, you might expect that the next step 

would be attack by a second amine to form a compound with a carbon bound to two amine groups 

Instead, what happens next is that the nitrogen is deprotonated, and the electrons from this N

oxygen off of the carbon, leaving us with a C=N double bond (an imine) and a displaced water molecule.

 

The conversion of an imine back to an aldehyde or ketone is a hydrolysis, and mechanistically is simply the 
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carbon atoms of aldehydes and ketones can be targets of nucleophilic attack by amines. The 

end result of this reaction is a compound in which the C=O double bond is replaced by a C=N double bond. This type of 

Mechanistically, the formation of an imine involves two steps. First, the amine nitrogen acts as a nucleophile, 

and hemiketal formation. 

Based on your knowledge of the mechanism of acetal and ketal formation, you might expect that the next step 

would be attack by a second amine to form a compound with a carbon bound to two amine groups – the nitrogen version of 

Instead, what happens next is that the nitrogen is deprotonated, and the electrons from this N-H bond ‘push’ the 

oxygen off of the carbon, leaving us with a C=N double bond (an imine) and a displaced water molecule.  

k to an aldehyde or ketone is a hydrolysis, and mechanistically is simply the 
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Hydrazones are close relatives to imines, but are not abundantly in biological molecules.

in reactions between aldehydes/ketones and

Guanafuracin, a known antibiotic compound, is a 

amounts of the appropriate aldehyde and hydrazine:

The mechanism for hydrazone formation is analogous to that of imine formation.

Pyridoxal Phosphate Coenzyme Links 

Schiff base (imine) formation is a very important reaction in biological chemistry.

chemistry of pyridoxal phosphate (PLP), a derivative of pyridoxine, commonly known as vitamin B

We will study the reactivity of PLP in more depth in

PLP binds to a number of specific enzymes and plays a critical role in helping these enzymes to catalyze their reactions. 

Most enzymes that interact with PLP catalyze reactions involved in the metabolism of amino acids.

Notice that PLP has an aldehyde group.

happen is that PLP forms a Schiff base link with a lysine residue on the enzyme.

Often, the next step is what could be called a Schiff base transfer: the PLP is transferred from the enzyme lysine 

                                                                                                                                                        

                                                                                                                             

 

are close relatives to imines, but are not abundantly in biological molecules.

es and hydrazine’s, a functional group containing a nitrogen

 

Guanafuracin, a known antibiotic compound, is a hydra zone, and can be prepared easily by combining equimolar 

amounts of the appropriate aldehyde and hydrazine: 

 

for hydrazone formation is analogous to that of imine formation.  

Pyridoxal Phosphate Coenzyme Links to Enzymes by a Schiff Base 

Schiff base (imine) formation is a very important reaction in biological chemistry.

pyridoxal phosphate (PLP), a derivative of pyridoxine, commonly known as vitamin B

 

We will study the reactivity of PLP in more depth in section 14.4, but for know what you need to know is that 

pecific enzymes and plays a critical role in helping these enzymes to catalyze their reactions. 

Most enzymes that interact with PLP catalyze reactions involved in the metabolism of amino acids.

Notice that PLP has an aldehyde group. In many PLP-dependent enzymatic reactions, one of the first things that 

is that PLP forms a Schiff base link with a lysine residue on the enzyme.  

 

Often, the next step is what could be called a Schiff base transfer: the PLP is transferred from the enzyme lysine 
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are close relatives to imines, but are not abundantly in biological molecules. Hydrazones are formed 

, a functional group containing a nitrogen-nitrogen bond.  

, and can be prepared easily by combining equimolar 

Schiff base (imine) formation is a very important reaction in biological chemistry. One example involves the 

pyridoxal phosphate (PLP), a derivative of pyridoxine, commonly known as vitamin B6. 

, but for know what you need to know is that 

pecific enzymes and plays a critical role in helping these enzymes to catalyze their reactions. 

Most enzymes that interact with PLP catalyze reactions involved in the metabolism of amino acids.  

enzymatic reactions, one of the first things that 

Often, the next step is what could be called a Schiff base transfer: the PLP is transferred from the enzyme lysine 
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to the nitrogen of the amino acid substrate.

SCHIFF BASE FORMATION IN ALDOLASE REACTIONS

Another important example of Schiff base formation in biological chemistry involves carbon

forming reactions catalyzed by enzymes called aldolases (we will 

carbonyl-containing compounds condense to form a single

base between one of the reactants and a lysine in the active site of the en

the form of CO2 into carbohydrate, one of the early reactions that takes place is the condensation of the four

erythrose-4-phosphate (E4P) with dihydroxyacetone phosphate (DHAP) to form the seve

bisphosphate: 

The Dhap Substrate Binds to the 

Residue 

TETRAHYDROFOLATE IS A DONOR/ACCEPTOR OF SINGLE

Tetrahydrofolate, a coenzyme 

variation on the acetal / Schiff base mechanistic pattern.

conversion of the amino acids glycine and serine:
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nitrogen of the amino acid substrate. 

 

SCHIFF BASE FORMATION IN ALDOLASE REACTIONS  

Another important example of Schiff base formation in biological chemistry involves carbon

forming reactions catalyzed by enzymes called aldolases (we will study these reactions in detail. In an aldol reaction, two 

containing compounds condense to form a single molecule. A key step in this process is the formation of a Schiff 

base between one of the reactants and a lysine in the active site of the enzyme. For example, when plants convert carbon in 

into carbohydrate, one of the early reactions that takes place is the condensation of the four

phosphate (E4P) with dihydroxyacetone phosphate (DHAP) to form the seven-carbon sugar sedoheptulose

 

to the Enzyme First, and Forms a Schiff Base with a 

 

TETRAHYDROFOLATE IS A DONOR/ACCEPTOR OF SINGLE -CARBON GROUPS

Tetrahydrofolate, a coenzyme that is derived from folic acid (one of the B vitamins), participates in an interesting 

variation on the acetal / Schiff base mechanistic pattern. Serine hydroxymethyltransferase catalyzes the reversible 

conversion of the amino acids glycine and serine: 
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Another important example of Schiff base formation in biological chemistry involves carbon-carbon bond-

study these reactions in detail. In an aldol reaction, two 

A key step in this process is the formation of a Schiff 

For example, when plants convert carbon in 

into carbohydrate, one of the early reactions that takes place is the condensation of the four-carbon sugar 

carbon sugar sedoheptulose-1,7-

with a Specific Active Site Lysine 

CARBON GROUPS 

that is derived from folic acid (one of the B vitamins), participates in an interesting 

Serine hydroxymethyltransferase catalyzes the reversible 
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More than one mechanism has been proposed for this reaction, but one likely pathway involves free formaldehyde 

as an intermediate. In the serine to glycine direction, the formaldehyde intermediate is incorporated into tetrahydrofolate 

through the formation of what could be termed a 'cyclic nitrogen acetal' in the resulting 5,10

Notice that THF in this reaction serves as an acceptor of a single carbon group 

SCHIFF BASE 

  

General Structure of an Azomethine

  

General Structure of a Schiff 

A Schiff base, named after 

nitrogen double bond with the nitrogen atom connected to an

general formula R1R2C=NR3, where R is an

with azomethine. Some restrict the term to the

hydrogen atom), thus with the general formula RCH=NR'

                                                                                                                                                        

                                                                                                                             

 

More than one mechanism has been proposed for this reaction, but one likely pathway involves free formaldehyde 

In the serine to glycine direction, the formaldehyde intermediate is incorporated into tetrahydrofolate 

of what could be termed a 'cyclic nitrogen acetal' in the resulting 5,10

Notice that THF in this reaction serves as an acceptor of a single carbon group - in this case, formaldehyde.

 

Azomethine 

of a Schiff Base (Narrow Definition) 

 Hugo Schiff, is a compound with a functional group

with the nitrogen atom connected to an aryl or alkyl group.[1] Schiff bases in a broad sense have the 

, where R is an organic side chain. In this definition,

. Some restrict the term to the secondary aldimines (azomethines where the carbon is connected to a 

ith the general formula RCH=NR'[2] . Schiff bases can also be referred to as
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More than one mechanism has been proposed for this reaction, but one likely pathway involves free formaldehyde 

In the serine to glycine direction, the formaldehyde intermediate is incorporated into tetrahydrofolate 

of what could be termed a 'cyclic nitrogen acetal' in the resulting 5,10-methylene-tetrahydrofolate. 

in this case, formaldehyde. 

functional group that contains a carbon-

Schiff bases in a broad sense have the 

chain. In this definition, Schiff base is synonymous 

(azomethines where the carbon is connected to a 

Schiff bases can also be referred to as imines. 
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The chain on the nitrogen makes the 

a phenyl or a substituted phenyl, can be called an

SYNTHESIS 

Schiff bases can be synthesized from an

addition forming a hemiaminal, followed by a

ether reacts with o-vanillin:[4] 

A mixture of 4,4'-Oxydianiline

mL) is stirred atroom temperature 

with methanol to give the pure Schiff base

BIOCHEMISTRY 

Schiff bases are common enzymatic intermediates where an amine, such as the terminal group of a lysine residue 

reversibly reacts with an aldehyde or ketone of a cofactor or substrate. The common enzyme cofactor

base with a lysine residue and is transaldiminated to

rhodopsins, including human rhodopsin (via 

An example where the substrate forms a Schiff base to the enzyme is in the

aldolase catalyzed reaction during glycolysis

COORDINATION CHEMISTRY

Schiff bases are common ligands

properties. The ligands are typically derived from alkyl
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The chain on the nitrogen makes the Schiff base a stable imine. A Schiff base derived from an

or a substituted phenyl, can be called an anil.[3] 

Schiff bases can be synthesized from an aliphatic or aromatic amine and a carbonyl

, followed by a dehydration to generate an imine. In a typical reaction, 4,4'

 

Oxydianiline 1 (1.00 g, 5.00 mmol) and o-vanillin 2 (1.52 g, 10.00 mmol) in

 for one hour to give an orange precipitate and after

to give the pure Schiff base 3 (2.27 g, 97.00%) 

Schiff bases are common enzymatic intermediates where an amine, such as the terminal group of a lysine residue 

rsibly reacts with an aldehyde or ketone of a cofactor or substrate. The common enzyme cofactor

base with a lysine residue and is transaldiminated to the substrate(s).[5] Similarly, the cofactor

rhodopsins, including human rhodopsin (via Lysine 296), which is key in the photoreception mechanism.

An example where the substrate forms a Schiff base to the enzyme is in the

glycolysis and in the metabolism ofamino acids. 

OORDINATION CHEMISTRY  

ligands in coordination chemistry. The imine nitrogen is basic and exhibits

. The ligands are typically derived from alkyl diaminesand aromatic aldehydes.[6] 
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. A Schiff base derived from an aniline, where R3 is 

carbonyl compound by nucleophilic 

. In a typical reaction, 4,4'-diaminodiphenyl 

(1.52 g, 10.00 mmol) in methanol (40.00 

and after filtration and washing 

Schiff bases are common enzymatic intermediates where an amine, such as the terminal group of a lysine residue 

rsibly reacts with an aldehyde or ketone of a cofactor or substrate. The common enzyme cofactor PLP forms a Schiff 

Similarly, the cofactor retinal forms a Schiff base in 

Lysine 296), which is key in the photoreception mechanism. 

An example where the substrate forms a Schiff base to the enzyme is in the fructose 1,6-bisphosphate 

is basic and exhibits pi-acceptor 
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Chiral Schiff bases were one of the first ligands used for

copper-Schiff base complex for the metal

share of the 2001 Nobel Prize in Chemistry

Archana Et Al Described The Reaction Between Halogen O Substituted Aldehydes 

Yielding Schiff Base , Which Converted Into Substituted Oxazine

Dr. Nagham Synthesized Bis (2 Arabinose 5, 6 Benzo 4 One 1, 3 Oxazine)

and Salicylic 

                                                                                                                                                        

                                                                                                                             

 

Figure 1 

Chiral Schiff bases were one of the first ligands used for asymmetric catalysis. In 1968

metal-carbenoid cyclopropanation of styrene.[7] For this work he was later awarded a 

Nobel Prize in Chemistry. 

 

Archana Et Al Described The Reaction Between Halogen O Substituted Aldehydes and 

Yielding Schiff Base , Which Converted Into Substituted Oxazine 

 
Dr. Nagham Synthesized Bis (2 Arabinose 5, 6 Benzo 4 One 1, 3 Oxazine)  from Reaction 
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. In 1968 Ryōji Noyori developed a 

this work he was later awarded a 

and Substituted Primary Amine 

Reaction of BIS (1arabinos Amine) 
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Dr. Nagham Synthesized Many Schiff Bases 

Membered Rings 

Dr. Nagham Synthesized Eight
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Dr. Nagham Synthesized Many Schiff Bases and Azo Groups Called (Formazan Compound) 

 

Dr. Nagham Synthesized Eight- Membered Rings from Reaction of Schiff Base 
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Azo Groups Called (Formazan Compound) to Produce Various 

Schiff Base from Melamine Compound 
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Dr. Nagham Synthesized Ion-Complexes from Coordination of Schiff Base (Formazan) 
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