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ABSTRACT 

 Nowadays significant progresses have been made in the inorganic and bioinorganic chemistry concerning the 

synthesis, characterization, and application of large group of amide complexes.  Amide complexes have become an 

emerging tool in drug discovery being widely used as therapeutic compounds to treat several human diseases such 

as carcinomas, lymphomas, infection control, diabetes, anti-inflammatory, and neurological disorders etc. This 

review mainly discuss about the structure, reactivity, different  kinds of amide drugs and their physiological or 

biological functions. Amides are one of the most important functional groups in organic chemistry because of their 

presence in numerous interesting molecules such as peptides, pharmaceutical agents, naturally occurring 

molecules, proteins and alkaloids, among others. This review article is especially useful for inorganic and bio-

inorganic chemist. 
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1.INTRODUCTION : 

 Metal amide complexes are main ly utilized in organic synthesis, and these complexes plays  a crucial role 

in chemical and bio logical systems[1]. Amides and their derivatives have attracted considerable interest and are 

widely employed as synthetic intermediates  in the fields of pharmaceuticals, materials science, polymer chemistry, 

and fine chemical production due to their particular chemical and biological activ ities.[2] .  The first way to form an 

amide bond is the classical condensation of a carboxylic acid with an amine[3]. The reactions are promoted by 

coupling reagents, which produce superstoichiometric amounts of waste. To bypass this, different methods using 

catalytic amounts of coupling reagents, which are init ially  supported boron and other metal-based 

complexes, are developed. Alternatively, oxidative coupling of an aldehyde or alcohol wit h an amine is  one 

among the elegant approaches that have been developed as a direct method for amide synthesis[4]. Recently,  the 

number of people suffering from cancer and multidrug-resistant infections has sharply increased, leaving 

humanity with none choice but to search for new treatment options and strategies. Although, cancer is taken into 

account the leading cause of death worldwide, it also covers many microbial infections and thus increases this 

burden manifold. Thus designing and development of small molecules as anticancer and anti-microbial agents has 

great potential. Metal-amide complexes are utilized in a variety of applications, like MRI (Magnetic Resonance 

Imaging) or rad io pharmaceuticals for body imaging in medicine, as isotopes for treatment of cancer, and within 

the development of sensors for the distribution and movement of metal ions in living cells[5]. Amide design is 

currently of great importance in coordination chemistry. Bis(trimethylsilyl) amides of non -redox active s-block 

metals (monovalent alkali and divalent alkaline-earth metals) are important and widely used compounds   to various 

reasons, including commercial availab ility, straightforward preparat ive access, strong bases, and high solubility in 

common organic solvents. These complexes are used as metalation reagents  also as employed as precatalysts in 

hydrofunctionalization reactions and polymerization processes. Recently its magnesium complexes gained attention 

also as electrolytes for rechargeable batteries[6]. Furthermore, some metals are essential for humans and show a 

really low toxicity such as sodium, potassium, magnesium, and calcium making their congeners additionally 

attractive for coordination chemistry. Therefore it's not surprising that several reviews, specialise in the synthesis, 

structures and reactivity of those compounds[7]. The importance of amide fo rmation is shown by the presence of the 

amide g roup in  agrochemicals, insecticides, polymers, pharmaceutical agents, and  an enormous number of naturally 

occurring molecu les with biological act ivity, including about 25% of commercially available drugs; as a 

consequence, amide bond formation is  one among the most important transformations in current organic synthesis. 

Traditional methods for amide synthesis include the utilization of activated carboxylic acid  derivatives, like acyl 
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chlorides or anhydrides, also as the use of stoichiometric amounts of coupling agents, which are generally toxic 

and/or expensive and generate waste[8]. 

2. Structure and reactivity of amides 

The lone pair of electrons on the nitrogen atom in amides is delocalized into the carbonyl group, thus forming a 

partial double bond between nitrogen and carbon. In fact the O, C and N atoms have molecular orbitals  occupied 

by delocalized electrons, forming a conjugated system. Consequently, the three bonds of the nitrogen in amides are 

not pyramidal (as in the amines) but planar. Th is planar restriction prevents rotations about the nitrogen linkage and 

thus has important consequences for the mechanical properties of bulk material of such molecules, and also for the 

configurational properties of macromolecules built  by such bonds. As opposed to ester groups, which permit rotation 

and produce more flexible bulk materials, amide groups cannot rotate. 

A resonance between two alternate structures can also be used to des cribe the structure of an amide: 

                        

Structures A and B are thought to contribute 62% and 28%, respectively, to the structure of acetamide, respectively. 

(These numbers do not add up to 100 percent since there are other, less significant resonance forms that are not 

shown above.) Additionally, a hydrogen connection exists between the nitrogen and hydrogen atoms in  the active 

groups[9]. The carbonyl (C=O), which has a h igher electronegativity than the N-C dipo le, is a stronger dipole. 

Amido acids can function as H-bond acceptors due to the presence of a C=O dipole and, to a lesser extent, an N-C 

dipole. The existence of N-H dipoles in primary and secondary amides enables amides to also serve as hydrogen 

bond donors. The oxygen atom in amides can accept hydrogen bonds from water and other protic solvents, while the 

N-H hydrogen atoms can give hydrogen bonds, allowing amides to participate in hydrogen bonding with these 

substances. The water solubility of amides is higher than that of equivalent hydrocarbons as a result of interactions 

like these. The secondary structure of proteins is also greatly in fluenced by these hydrogen bonds. Since amines and 

carboxylic acids may both contribute and absorb hydrogen bonds, they are often more soluble than equivalent 

amides. With the notable exception of N,N-dimethylformamide, tertiary amides have a limited solubility in water. 

 

3.  Important reactions of amides and its applications 

Amides undergo many chemical reactions, although they are less reactive than esters, and their some important 

applications are discussed.  

The organic process of changing a primary amide into a primary amine with one less carbon atom is known as the 

Hofmann rearrangement. In this reaction, n itrogen is first oxid ised, then the carbonyl and nitrogen are rearranged to 

produce an isocyanate intermediate. A lky l and ary l amines are among the many compounds tha t can result from this 

reaction.[10] 
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The anti-epileptic drug Gabapentin can be made v ia the Hofmann rearrangement, but it is now now suggested as the 

first line treatment for neuropathic pain, especially in d iabetic neuropathy, post -herpetic neuralgia, and neuropathy 

caused by cancer and HIV infection.[11].  

The Vilsmeier-Haack reaction, commonly known as the Vils meier react ion, is a chemical reaction that results in an 

aryl aldehyde or ketone when a substituted amide reacts with phosphorus oxychloride and an electron -rich arene. 

For instance, an unsymmetrical diary l ketone is created when phosphorus oxychloride and benzan ilide combine. 

Anthracene is similarly formylated at the 9-position. Anthracene reacts with N-methylformanilide and produces 9-

anthracenecarboxaldehyde as a byproduct.[12]  

 

The Vilsmeier-Haack reaction provides a technique for the formylat ion of activated aromatic and hetero-aromatic 

systems by ring formation. Pyrazole has recently been produced from a number of substituted hydrazones through 

the Vils meier-Haack react ion. Two neighbouring nitrogen atoms are p resent in the 5-membered heteroaromatic 

molecule known as pyrazo le. Numerous biological act ivities, such as those that are anti-microbial, anti-fungal, anti-

tubercular, anti-inflammatory, anti-convulsant, anti-cancer, anti-viral, inhib it the angiotensin converting enzyme  

(ACE), neuroprotective, antagonist of the cholecystokinin-1 receptor, and more, have been reported for it.[13-15]. 

The Bischler-Napieralski reaction, an  intramolecular electrophilic aromatic substitution, can cycle A -

arylethylamides or A-arylethylcarbamates. The most well-known application of the method is to produce 

dihydroisoquinonilines, which can then be oxidised to produce isoquinolines.[16]. 

 

             

The isoquinoline medication, which can  be made v ia the b ischler-napieralski react ion, has substantial bio logical and 

therapeutic value, including qualities that are effective against Parkinson's disease, HIV, cancer, and insects. 

Isoquinoline is a mildly basic heterocyclic aromatic compound having nitrogen.[17]. 

4.  Biological importance of amides 

Many compounds that are physiologically active contain an important functional group called the amide. Peptides, 

proteins, a wide range of chemical probes, clinically authorised and experimental synthetic, as well as biologically 

derived, medicinal compounds, are all included in this. As more specific information about its properties has been 

uncovered, the amide bond's function in drug design and development has grown in importance. A number of 

widely used medications, including lidocaine, paracetamol, the penicillins (represented by the core structure in 

Figure 1), atorvastatin, chloramphenicol, moclobemide, captopril, acetazolamide, ponatinib, methotrexate, and 
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trimethobenzamide, among others, contain an amide functional group as a component of their pharmacophore or 

auxophore. [18] 
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4.1 Antioxidant properties 

The bioactive amide L-theanine has a molecular formula. In  nature, C7H14N2O3 is a white, crystalline solid  that is 

water soluble. Tea's biosynthesis begins with  alan ine, which  is p resent in greater amounts in the root, and the 

enzyme alanine decarboxylate, which results in ethylamine, which is mostly found in the leaves. Theanine is created 

when glutamic acid, another free amino acid that is primarily found in stems, interacts with ethylamine. Tea roots 

are the source of the free, non-essential amide theanine, whereas leaves serve as theanine's sink. Theanine influences 

the development of lifestyle-related diseases such diabetes, cardiovascular disease, hypertension, tumours, and stress 

allev iation. liver damage, menstruation, and suppression. This amino acid can maintain regular sleep patterns, 

enhance memory performance, and counteract the effects of neurotoxins. One of the main worries regarding its 

added antioxidant activities is the rate of absorption and its mode of consumption in the body.[19]. 

4.2 Physiological effect  

Because ANA and related chemicals are hydrolyzed via amide hydrolyses, their physiological effects are 

comparable to those of cannabinoids but less long-lasting. When ANA is admin istered intraperitoneally to rats and 

mice, it causes catalepsy, analgesia, hypothermia, and a loss of movement. Muscimol, a GABA receptor agonist, 

causes catalepsy in rats, and the actions of THC and ANA intensify this effect. An examination of the physiological 

response of mice given ANA by several routes revealed that intravenous, The effects of ANA injections 

intravenously and intraspinally on animals include >80% maximum loss of sensitivity, a considerable drop in body 

temperature (by 2-4°C), reduced motility, and catalepsy. After intravenous and intraperitoneal treatment, the 

maximum effect on motility (a decrease by 85%) was seen right away, whereas the onset took 10 minutes after 

intraspinal injection. In every behavioural test, ANA's effects were weaker than THC's (1.3–18 times).[20] 

4.3 Anti tumor activity 

The crown gall tumour inhib ition assay (potato disc assay) was used to determine the antitumor activity of the 

synthesised dexibuprofen amides. Using a dissecting microscope with light side illumination, the number of tumours 

was counted. Tumors were the intended portion of the discs; the number of tumours per disc was counted, and the 

percentage of inhibition was calculated. [21-22]. 

4.4 Anticancer activity 

By using the sulforhodamine B (SRB) assay, the newly synthesised amides were evaluated for their in vit ro 

anticancer activity against the breast carcinoma cell line (MCF -7) and the human normal ep ithelial b reast cell line 

(MCF-12A). The addition of tested substances to the triplicate cell monolayer wells created fo r each individual dose 

allowed researchers to evaluate the anticancer activity of the amides at various concentrations. The cells were then 

treated with manufactured amides in a 5% CO2 environment. Following incubation, the cells were fixed, cleaned, 

and stained with SRB. The excess stain was removed with acetic acid (1%) before colour intensity was assessed 

spectrophotometrically with an ELISA reader. The mean IC50 of three separate trials was used to express anticancer 

activity and compare it to conventional drugs[23]. 
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5. Amide-POSS nanocarrirers drug – 

Polyhedral oligomeric silsesquioxanes (POSS) hold a unique place among the many and different families of drug 

delivery methods, including polymer-drug conjugates, polymeric micelles, dendrimers, and molecu lar containers. 

These systems' remarkable POSS recommendation arises from their three-d imensional structure, nanoscale size, 

minimal toxicity, and effective cellu lar absorption. Amide-POSS with octa-functionalizat ion were used as platforms 

for drug carriers. The polyhedral oligomeric silsesquioxanes (RSiO3/2)8, whose nanoscale geometry provides an 

option for the alteration of their R side chains by the addition of Multiple organic groups are connected to their 

vertices, which allows for the creat ion of systems that can trap different o rganic compounds, including medicines. 

The POSS-based carrier will then be hydrolyzed to a suitable non-toxic carboxylic acid salt and a water soluble 

polyhedral oligomeric silsesquioxane containing an aminopropyl group products that can be safely removed from 

the organism [24–25]. In such a system, adsorbed drug molecules can be released under physiological conditions. 

6. cationic amide as a drug –  

Recently, a new citraconic amide pH-sensitive bond in a drug or gene delivery system known as a chargerevers ible 

delivery system was reported [26]. The surface charge of nanoparticles was converted from positive to negative by 

the reaction of citraconic anhydride with the amino group. By electrostatically  interacting with negatively charged 

cell membranes and positively charged nanoparticles, the amide bond was broken under weakly acidic conditions in 

tumour tissues, changing the surface charge of the nanoparticles to positive and promoting cellu lar absorption. PEG-

PCL block copolymers were not modified since they lacked  functional groups for do ing so. fabrication of pH-

sensitive drug carriers is incredib ly rare. Doxorubicin, an anticancer medication, was enclosed in mPEG-pH-PCL 

micelles. The citraconic amide link was broken by the mild acidity of endosomes to release the drug after the drug-

loaded micelles had been absorbed by cancer cells[27]. 

6.1 paracetamol  

Acetaminophen, usually referred to as paracetamol, is a drug used to treat fever and mild to moderate d iscomfort. 

Acute mild migraines may be helped by paracetamol, however recurring tension headaches may only be minimally 

relieved. However, when the pain is mild, the aspirin/paracetamol/caffeine combination is effective and is advised as 

a first-line t reatment for both diseases. Ibuprofen is superior to paracetamol in  terms of effectiveness for post -

surgical pain management. Ibuprofen and paracetamol together have more potency and are better than either 

medicine alone. In osteoarthritis, paracetamol only offers minimal and clinically negligib le pain relief. The support 

for its use in neuropathic pain, cancer pain, and low back pain Pain is not enough. Tylenol and Panadol are just a 

couple of the brand names for the generic drug paracetamol, which is also sold under numerous names. With more 

than 4 million prescriptions written in 2019, it was the 145th most often prescribed drug in the US. [28-29]              
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The 
1
NMR and 

13
CNMR data of paracetamol: 

 

 

The final stage in the traditional processes for making paracetamol is the acetylation of 4-aminophenol with acetic 

anhydride. They differ in the method used to make 4-aminophenol. In one approach, phenol is reduced to 4-

aminophenol by hydrogenation over Raney nickel from 4-nitrophenol, which was produced by nitrating the phenol 

with nitric acid. Another approach involves electrolytically reducing nitrobenzene to directly produce 4-

aminophenol[30]. 

6.2 Nitric oxide pathway in paracetamol action – 

Spinal N-methyl-D-aspartate receptors (NMDARs) are activated after damaging stimuli, and substance P is released, 

which is connected to the transmission of pain information[31]. In turn, studies using mice have demonstrated that 

activating NMDARs encourages the production of nitric oxide (NO), a neurotransmitter that tra nsmits nociceptive 
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informat ion at the spinal level. L-arg inine administration decreases the analgesic action of paracetamol but not D-

arginine. This implies that NO generation inhib ition may  be linked  to the analgesic action  of paracetamol[33]. 

Furthermore, submaximal dosages of paracetamol have an enhanced anti-nociceptive effect when administered 

intrathecally with a neuronal n itric oxide synthase (nNOS) inhib itor. [34]  More than 600 drugs used to treat mild  to 

moderate pain and lower fever include the active component paracetamol, also known as acetaminophen or N-

acetyl-p-aminophenol (APAP). Due to the fact that governmental organisations like the FDA and EMA have long 

regarded APAP as safe to use during pregnancy when used as indicated, pregnant women frequently use it. Use of 

APAP is crucial for treating high fevers and excruciat ing discomfort during pregnancy that, if ignored, could 

endanger the developing foetus or the mother [35–40]. According to research, pregnant women are hesitant to use 

drugs. But eight out of ten pregnant women take at  least one prescription or OTC medication, with APAP being the 

most widespread exposure (65%). Pregnant women should take APAP and antib iotics are thought to have the fewest 

risks and most advantages. Further, one study found that many pregnant women did not disclose their use of APAP 

unless expressly prompted, suggesting that APAP use may be underreported. [41-43]. Paracetamol has been shown 

to affect sperm parameters and sperm quality [44].  According to recent findings, paracetamol has questionable long-

term benefits for pain reduction in musculoskeletal diseases. Although its effects are milder than those of other 

analgesics, paracetamol is useful for headache and acute renal colic. According to a Cochrane systematic 

review[45], a single dose of paracetamol (1000 mg) is effective for relieving an  acute migraine headache at 2 hours. 

The quality of the evidence is poor, and the effect magnitude is smaller than that of other migraine analgesics that 

are frequently prescribed. Patients who are unable to tolerate other analgesics may find paracetamol to be a helpful 

alternative. The number of patients who must be treated for a tension-type headache to attain pain-free status at two 

hours is 22 (95% confidence interval, 15 to 4.0), according to high quality evidence from a Cochrane review14. [46] 

6.3 penicillin  

A class of antibiotics known as penicillins (P, PCN, or PEN) were first isolated from Penicillium moulds, primarily 

P. chrysogenum and P. rubens. The majority of penicillins used in medicine are chemically created from penicillins 

that are produced naturally. Several natural penicillins have been found, but only  two pure compounds, penicillin  G 

(used intravenously or intramuscularly) and penicillin V, are used in therapeutic settings (given by mouth). One of 

the earliest drugs that worked against numerous bacterial infections brought on by streptococci and staphylococci 

was penicillin. They are antibiotics that belong to the -lactam class. They remain. used frequently today to treat 

various bacterial d iseases. Alexander Fleming, a Scottish chemist, identified penicillin from a P.rubens crude extract 

in 1928. The first person to effectively employ penicillin to cure an eye infection (ophthalmia neonatorum) was 

Fleming's pupil Cecil George Paine in  1930. A  research team at the University of Oxford led by Howard  Florey and 

Ernst Boris Chain was able to isolate the pure substance (penicillin F) in 1940. In 1942, Fleming began treating 

streptococcal meningitis with pure penicillin. Together with Florey and Chain, Fleming shared the 1945 Nobel Prize 

in Physiology or Medicine for the discovery. [47-49].        

                                     

    NMR data if R = CH3 
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Penicillin is often used and has medication interactions with infections that can cause hypersensitive reactions, as in 

the case of a patient who develops a maculopapular rash after an infection with the Epstein -Barr virus but is also 

given an aminopenicillin[52]. Approximately 0.5% to 2.0% of penicillin administrations cause a reaction, which 

could be nonallergic or associated with a hypersensitivity reaction and typically manifests as a rash[53–54]. The rate 

of IgE-mediated penicillin allergy is currently declining, possibly as a result of the decline in parenteral penicillin 

use[55]. most accounts of Penicillin allergies refer to cutaneous reactions or unidentified reactions. The electronic 

health record (EHR) of many individuals with a reported penicillin allergy does not list any reaction 

characteristics[56]. In cases of penicillin allergy, "unknown" is a frequently recorded form of reaction (26%), along 

with rash (38%), hives (18%), angioedema (9%), gastrointestinal distress (6%), anaphylaxis (5%), and itching (5%). 

[57] Similar reported reactions are seen in patients who are evaluated for a penicillin allergy, with hives and rash 

being the most prevalent. [58-59] Regarding patients whose An allergy evaluation of some kind is necessary if the 

allergy history excludes symptoms like a blistering rash, hemolytic anaemia, nephritis, hepatitis, fever, and joint 

pain that could indicate organ involvement or severe cutaneous adverse reactions (SCAR) in response to penicillin. 

Due to the fact that the most frequent penicillin hypersensitivity reaction is a delayed benign rash, which is most 

likely a type IV hypersensitivity reaction (eTable S1 in Supplement 1) and that more than 95% of patients who do 

not have a history of serious penicillin allergy reactions are penicillin tolerant IgE-mediated penicillin allergy wanes 

with time, with 80% of patients becoming tolerant after a decade7; (2) reactions may or may not recur when patients 

are exposed to penicillin; (3) many people were never allergic, but may have experienced an allergic reaction in the 

past. intolerance or another factor, like a concurrent viral infection, could be to blame for the symptoms they 

mistakenly believed were caused by a penicillin reaction. [60] 

6.4 Why Penicillin Hypersensitivity Has Been Higher in the Past – 

Early penicillin preparations were not very pure in the past, which made severe acute reactions considerably more 

frequent. In 1976, Tager documented the story of the first successful application of penicillin in a non -military 

patient in the United States: "We discussed what to do with the smelly, brown-red powder[61]. To sterilise it, we 

chose to dissolve it in saline and run it through an E.K. Seitz (asbestos) filter pad. [62] The most frequent route of 

immunologically induced penicillin sensitizat ion is topical contact, followed by parenteral exposure, while oral 

exposure is least likely. Suspected In 1946, the first review of allerg ic reactions to penicillins was published. [63] By 

that time, 47 cases had been documented in the medical literature. They were d ivided into 4 groups: anaphylactic 

shocklike syndrome, urt icaria, allergic hydrarthrosis, and mimicking serum sickness. Following intramuscular 

injections of penicillin, all of these responses occurred. These severe reactions to p arenteral penicillin were thought 

to occur between 0.56% and 5.7% of the time, with the lower number being thought to be more probable. It is now 

understood that penicillins that are administered parenterally after being in solution for pro longed periods o f time 

experience much increased incidence of adverse effects. [64-65] 

6.5 Moving Toward Optimizing Testing for Penicillin Allergy – 

Currently, it is understood that an unproven penicillin  allergy poses a serious threat to the public's health. Testing for 

penicillin allergies is now advised as a component of an efficient antibiotic stewardship programme [66-67]. 

Currently, millions of people need to have their penicillin  allerg ies verified  or taken out of their medical records. 

[68] Finding the safest and most affordable method(s) to demonstrate clinically  significant T-cell-mediated delayed-

onset penicillin hypersensitivity or IgE-mediated penicillin allergy is becoming more crucial. unnecessary avoidance 

due to false-positive test findings for Penicillin allergy can seriously harm a patient's health in the future. False -

negative test findings could have a major detrimental effect, especially if the exposure was parenteral. Since 

decades, there has been a decline in the frequency of positive penicillin skin test findings. [69] The present reference 

standard for describing acute penicillin class antibiotic tolerance is universally acknowledged to be a d ifficu lty. [70] 

Recent publicat ions of sizable paediatric studies demonstrate the safety of direct  oral amoxicillin  challenges in low-

risk kids. [71] Journal of Allergy and Clinical Immunology: In Pract ice, current edit ion  there are two  Original 

Articles and one Clin ical Communication that provide additional evidence to support the safety and efficacy of 

using direct oral amoxicillin  challenges to determine acute penicillin to lerance in low -risk individuals with a h istory 

of penicillin allergy.[72-79] 

6.6 Lysergic acid diethylamide (LSD),  

Diethylamide (LSD), usually referred to as acid in common parlance, is a hallucinogenic substance. Intensified 

thoughts, feelings, and sensory perception are common effects. LSD produces hallucinations that are largely visual 
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and auditory when doses are high enough. It is usual to experience d ilated pupils, elevated blood pressure, and 

elevated body temperature. LSD can also result in spiritual encounters. and ego dissolution, though not as frequently 

as substances like psilocybin. It is primarily used recreat ionally  or for religious purposes. Since LSD is the 

psychedelic with the most historical and scientific relevance, it is both the archetypal psychedelic and one of the 

"traditional" psychedelics. It's cus tomary to either swallow or hold LSD under the tongue. It is typically marketed on 

blotter paper, with less regular sales of pills, watery solutions, and gelatin squares.[80-82]. 

                     

NMR data of LSD: 
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Albert Hofmann, a Swiss scientist, created LSD for the first time in 1938 using lysergic acid, a substance created by 

hydrolyzing ergotamine, an  alkaloid found in ergot, a  fungus that infects grains. In an  effort to create a novel 

analeptic, Hofmann created a number of lysergamides, including LSD. [83]. 

Figure 1 shows how LSD is metabolised. The majority of investigations were carried out on animals, particu larly 

rats. According to assumptions, the kind and quantity of metabolites produced as well as the LSD metabolic rate 

vary between species [84]. LSD is substantially digested after oral admin istration, which explains why only 1% of 

the dose is eliminated unaltered in  the urine [85]. After N-dealkylation and/or oxidation processes, LSD is primarily 

degraded in liver tissue to structurally identical and inactive metabolites. Despite being a synthetic drug, LSD 

undergoes metabolic N-demethylation at position 6 to create N-demethyl-LSD (Nor-LSD). minimal metabolic 

process Nor-LSD is said to have a half-life of about 10 hours, longer than LSD (c3). Nor-LSD was first discovered 

in human urine as an  LSD metabolite, and more recently, it  was d iscovered in human plas ma for the first time.  [86-

88].  
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LSD improved emotional empathy while impairing the detection of sad and scary face s. It also lowered  left 

amygdala reactiv ity to fearful faces and boosted emotions of connection to others, openness, trust, and 

suggestibility. It's interesting to note that LSD boosted the emotional reaction to music and the meaning of music, 

providing a rationale for the widely  held belief that psychedelics enhance musical appreciation. Despite the fact that 

LSD has just recently undergone one therapeutic trial, it is currently being utilised in several clin ical research trials 

to better understand how the drug impacts mood and affect, as well as the fundamental workings of the brain. The 

pharmacology and physiology behind its particular actions. For instance, clinical uses of psychedelics frequently 

involve listening to music while experiencing the init ial effects of the substance. No one had yet o ffered  a scientific 

justification fo r the notion that music plays a significant role in psychedelic-assisted psychotherapy, despite this 

notion being widely held. But in  recent years, studies on the impact of mus ic on the psychedelic or LSD-induced 

altered states of consciousness have been conducted.[90-91].  
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