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“Rotating Snakes”, Akiyoshi Kitaoka, 2003. 

 

“For me nature is not a landscape, but the dynamism of visual forces...an event rather 

than an appearance. These forces can only be tackled by treating colour and form as 

ultimate identities, freeing them from all descriptive or functional roles” 

 

Bridget Riley.  

 



In the Autumn of 1964, the term Op Art was used in Time magazine to describe an 

astonishing and popular new Art form, that of the optical illusion. It was also referred to 

as “Retinal Art” because of the tricks that it played on the eye. Intricate geometric 

shapes were arranged that although in realty quite static appeared to the mind’s eye to 

shimmer or move, producing sometimes disorienting experiences in the viewer. The brain 

interprets images of the world we inhabit in terms of our prior experiences, probabilities, 

imagination as well as a certain degree of evolutionary hard wiring that in Op Art results 

in a dynamic vision of a static pattern jumping out at us from what in reality does not 

exist. The genre became extremely popular in the LSD inspired “psychedelic age” of the 

late 1960s. LSD induced its own chemical “Op Art in the mind of the user - sometimes to 

quite startling effect. One of the most bizarre, but well described phenomena of LSD 

hallucination is synesthesias or the “transposition of sensory modes”. Subjects claim for 

example to be able to “hear colors”, “taste sound”, “touch aromas” or to “see music”! 

 

One of the earliest exponents of Op Art was the British Artist, Bridget Riley. Art critic 

Robert Melville in 1971, wrote of her “No painter, dead or alive, has ever made us more 

aware of our eyes than Bridget Riley”. Today the Japanese Artist and Professor of 

Psychology, Akiyoshi Kitaoka, is the most brilliant exponent of the Art form. 

 

Recent years have seen a tremendous surge in synthetic psychedelic drugs, amoung them 

being the potent N-benzyl-oxy-methyl derivatives of the 2C - phenylethylamines or 

“NBOMes”.  The ancient biblical saying says that “There are no new things under the 

sun”. Psychedelic drugs in themselves are not a new phenomenon. In the 1960s LSD, 

mescaline and psilocybin induced “Op Art” in the minds of the avant-garde of the days. 

There is also another somewhat more modern wise saying, “They don’t make them like 

they used to”! The modern synthetic psychedelic drugs have an unfortunate propensity 

for far greater toxicity than their predecessors of the 60s!         

 

 

Bridget Riley, during the 

Psychedelic 60s,  

(c. 1965). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



NBOMes 
 

Introduction 

 

Recent years have seen a rapidly increasing number of illicit synthetic recreational drugs 

including amphetamine derivatives and synthetic cannabinoids.   

 

Another emerging class of novel recreational drugs are the psychedelic (or 

hallucinogenic) agents, collectively known as the NBOMes 

 

The NBOMes are N-benzyl-oxy-methyl derivatives of the 2C - phenylethylamines. 

 

They are a new class of potent synthetic CNS hallucinogenic drugs.  

 

Their psychoactive effects are due to potent central 5-HT2A receptor stimulation.  

 

The psychedelic effects of the NBOMes have features in common with the unrelated 

LSD, which is also a potent central serotonergic agent.  

 

NBOMes currently on the “market” include: 
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● 25 - I - NBOMe  (the most potent agent) 

 

● 25 - C - NBOMe 

 

● 25 - B - NBOMe 

 

These are all N-Benzyl-Oxy-Methyl derivatives (thus “NBOMe”) of previously known 

phenethylamines such as 2C-I and 2C-B. 
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They are frequently sold as “LSD”; which they are not. 

 

These agents can have severe medical complications, including death, that are not 

typically seen with LSD ingestion.   

 

They have been increasingly associated over the past 2 years with deaths and severe 

toxicity in North America and Europe. 

 

Treatment is supportive, including sedation for agitation and intravenous fluid therapy for 

rhabdomyolysis and acute renal failure. 

 

Illicit use 

 

The NBOMes are becoming increasingly used as “recreational” drugs  

 

They are available under a number of “street names”, including “N-bombs”, and are often 

obtained via the internet. 

 



They are often sold as “acid” or “LSD” (which they are not) on:  

 

● Blotting paper 
 

● As a powder 

 

● As a liquid 

 

● As blue tablets (“blue batman”). 

 

History 

 

Most of the currently known 2C compounds were first synthesized by Alexander Shulgin 

in the 1970s and 1980s 

 

This 2C family of psychedelic phenethylamines were then described by Alexander and 

Ann Shulgin in their book PiHKAL (an acronym for “Phenethylamines i Have Known 

And Loved”) in 1991….true! 

 

25-I-NBOMe was discovered in 2003 by German chemist Ralf Heim, who published his 

findings in his PhD dissertation. 

 

Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The general structure of a “2C” compound 

 

The NBOMes are N-benzyl-oxy-methyl derivatives of 2C phenylethylamines. 

 



The psychedelic phenethylamines contain methoxy groups on the 2 and 5 positions of 

their benzene ring. 

 

The designation “2C” refers to the 2 carbon atoms that lie between the benzene ring and 

the amino group, (as shown above). 

 

See also Appendix 1 

 

Pathophysiology 

 

Psychoactive effects are thought to be primarily due to highly potent central 5-HT2A 

serotonin receptor stimulation. 

 

There is also enhanced central sympathetic tone. 

 

Pharmacokinetics 

 

Absorption 

 

● Can be taken orally, however some forms of NBOMe are inactive if swallowed, 

 and are taken by holding under the tongue, or in the cheek or by nasal insufflation 

 (i.e snorted). 
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● Instances of IV administration have also been recorded. 
4
 IV administration 

 causes severe toxicity. 

 

Distribution 

 

● Most of these compounds also carry lipophilic substituents at the 4 position, 

 resulting in penetration of the blood brain barrier. 
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Metabolism and excretion: 

 

● There is little current information. 

 

● The active 2C-I is possibly a metabolite of 25I-NBOMe. 
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Risk Assessment 

 

Using an NBOMe carries a high risk of overdose due to the small difference between the 

amount required to produce a “high” and that which causes serious toxicity, (i.e the 

“therapeutic index” is low!)  

 

Actual amount contained in the tablet or blotter is unknown and so consequences can be 

unpredictable.   

 

Individual responses can be unpredictable. 

 



Coingestant such as alcohol will further complicate the clinical picture. 

 

Coingestion of other serotonergic agents will greatly increase the likelihood of severe or 

life-threatening serotonin syndrome. 

 

Clinical Features 

 

 NBOMes have a very bitter taste (whereas LSD has no taste). 
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Low to moderate doses of NBOMes can produce effects that last between 4-10 

hours. 
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More serious ingestions however can have effects that last 48 hours or longer. 
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NBOMe toxicity is essentially characterized by: 

 

1. Prolonged hallucinations, acute behavioural disturbances, or frank 

 psychosis.  

 

 Hallucinations can be: 

 

 ● Visual 

 

 ● Auditory  

 

2. Adrenergic stimulation 

 

3. Serotonergic features: 

 

 ● Essentially a serotonin syndrome.  

 

Toxic effects can be severe and life-threatening,  and can include 

 

1. Self harm and/or harm to others whilst in an agitated / psychotic state 

 

2. Autonomic effects: 

 

● Tachycardia 

 

● Hypertension 

 

● Tachypnea 

 

● Facial flushing/ diaphoresis  

 

● Mydriasis  

 

3. Coma 



 

4. Seizures 

 

5. Neuromuscular hyperexcitability, including: 

 

 ● Clonus. 
 

 ● Muscle rigidity  

 

6. Rhabdomyolysis  

 

7. Acute kidney injury. 

 

Investigations 

 

Blood tests: 

 

1. FBE 

 

2. U&Es/ glucose  

 

 ● Creatinine levels for acute kidney injury 

 

3. CK (rhabdomyolysis) 

 

4. Blood alcohol (a frequent coingestant). 

 

5. LFTs 

 

6. ABGs/ VBGs/ lactate:  

 

 ● Metabolic acidosis 

 

7. NBOMe assays: 

 

● NBOMe assays are not currently part of routine emergency toxicology 

 testing; worldwide, only a few forensic and commercial laboratories offer 

 qualitative NBOMe testing in blood or urine. 
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Urine 

 

Check for myoglobinuria 

 

CT Scan 

 

This will be impossible for agitated patients, unless intubated. CT scan may not be 

required, consider risk versus benefit. 

 



Consider for comatose patients. 

 

Management 

 

For hallucinations and acute behavioural disturbances: 

 

Management is supportive, including: 

 

1. Repeated verbal reassurance: 

 

● This is very important in those who are orientated or aware enough of 

their real environment. 

  

2. Physical Restraint: 

 

● Physical restraint, as for any extremely agitated and psychotic patient may 

be required. 

 

3. Emergency chemical sedation: 

 

● Benzodiazepines titrated to clinical effect  

 

● Antipsychotics titrated to clinical effect: 

 

 Options include: 
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 ♥ Droperidol 

 

 ♥ Olanzapine 

 

  ♥ Haloperidol 

 

For medical complications: 

 

Management is supportive, including: 

 

1. Intubation and ventilation as required 

 

2. Control of seizures  

 

 ● IV benzodiazepines 

 

3. Control hyperthermia: 

 

 ● Cooling ice packs (or similar) 

 

 ● May require paralysis and ventilation. 

 



4. IV fluids as required 

 

 In particular for: 

 

 ● Acute kidney injury 

 

 ● Rhabdomyolysis  

 

 5. Correct electrolyte disturbance as required: 

 

   ● e.g. Hyperkalemia in rhabdomyolysis. 

  

6. Hemodialysis for renal failure 

 

7. Cyproheptadine:  

 

 ● This may be considered following Toxicologist advice. 
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Disposition: 

 

NBOMes are a novel and potentially life-threatening recreational drug. All suspected 

cases should be discussed with a Clinical Toxicologist. 

 

Metabolic and hallucinogenic effects can be prolonged, and observation may require a 

period of 24 - 48 hours observation, or even longer. 

 

Ventilated patients may require prolonged (1 week or longer) ICU admissions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The basic formula of 25I-NBOMe and related compounds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chemical structure of the NBOMe drugs: 2, 4, 5 tri-substituted phenylethylamines with a 

2-methoxybenzyl substitution on the nitrogen of the phenylethylamine. The R-4 

substitution determines the individual NBOMe compound. 

 

 

 

 

 

 



Appendix 2 

 

Classification of the Novel Stimulant Recreational Drugs: 

 

Most novel synthetic stimulant, entactogenic (ecstasy-like) or hallucinogenic drugs of 

abuse can be classified according to chemical structure as: 
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1. Piperazines: 

 

2. Phenethylamines 

 

3. Tryptamines  

 

4. Piperidines and related substances  

 

 

Basic chemical structures of the:  

 

Piperazines (A) 

 

Phenethylamines (B) 

 

Tryptamines (C)  

 

Piperidines (D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Above: “Warp”, 2003. Below; “Rollers, 2004,  Akiyoshi Kitaoka, 
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