
 

 

 

PHENOBARBITONE 

 

“St Barbara Crushing Her Infidel Father, with a Kneeling Donor”, Tempera on Panel,  

c. 1473 Domenico Ghirlandaio. 



The twilight years of the Belle Epoch, the decade just before the Great War, saw the birth 

of modern pharmaceutical therapeutics. It was during these years that the first mood-

setting drugs, the sedatives, hypnotics and the anxiolytics emerged. The development of 

barbitone in 1903, would usher in the century of the barbiturates. Four decades 

previously, in 1863 a young twenty eight year old German chemist named Adolf von 

Baeyer was working in the department of the famous Friedrich Kekule von Stradonitz in 

Ghent in Belgium created his first new chemical compound by reacting two “historical” 

organic molecules urea and malonic acid. Delighted with himself, he needed a name. But 

the obvious one, malonylurea just didn’t excite him for such a memorable achievement. 

He decided to take a break and go have a celebratory drink at his local tavern. It 

happened that the tavern was packed with artillery military men, garrisoned in the city. 

They were raucously celebrating and toasting their patron saint, Saint Barbara, (any 

excuse for a good *&## up for the artillery men). Adolf, soon joined in the celebrations 

and toasting, and getting into the spirit of things asked who was this St. Barbara? The 

artillery men merrily related her story….. 

 

Barbara was a beautiful young girl who lived in the Third century A.D in Nicomedia in 

Asia Minor. She as a devout Christian, but her father, Dioscorus, was a an evil pagan. 

He tried to betroth his daughter to a rich, but repellant and pagan merchant, but she 

steadfastly rebelled against her father’s wishes, so he locked her up in a tower. Before 

going on a journey, he commanded that a private bath-house be erected for her use near 

her dwelling, and during his absence, Barbara had three windows put in it, as a symbol 

of the Holy Trinity, instead of the two originally intended. When her father returned he 

was outraged at her ongoing defiance and so denounced her before the civil tribunal. 

Though she was horribly tortured for her faith she would not denounce it. But an angel 

then came to her assistance by opening up a miraculous tunnel under the tower’s 

fortifications, by which means she escaped her captivity. She fled to a neighboring 

province, where she proceeded to perform many miracles. Eventually she was betrayed to 

the authorities who condemned her to death for being a Christian. He father carried out 

the execution himself! After he had done this, he was immediately struck dead by a bolt of 

lightning from the heavens. Barbara’s tomb became a site of pilgrimage for Christians 

following her death, and many miracles were performed there in her name. Her cult grew 

over the ensuing centuries as her reputation as a Saint blossomed. Indeed she became the 

patron saint of stonemasons and construction workers, including, bricklayers, builders of 

towers and miners in particular, but also of prisoners, casters, bell ringers, hatters, 

chefs, butchers, and of course artillerymen as well. Above all she was the patron saint of 

tunnellers. A charming little statue was erected by French workers on the Channel 

Tunnel in 1987 in Sangatte. The magisterial Thomas Dormandy, observed that one could 

therefore add illegal immigrants to her list of protégés as well!. Adolf had heard enough - 

he would name his new compound after Saint Barbara - it would become “barbituric 

acid”! 

 

But sadly for Adolf barbituric acid did not excite very much interest at all amoung 

academic circles or chemists. It would not be until 40 years later in 1903 that two of his 

ex pupils Emil Fischer and Josef von Mering were working on compounds that could be 

of medical use as sedatives and hypnotics. Out of respect for their former teacher they 

included barbituric acid in their researches . Eventually they discovered that a derivative 

of it showed very great promise indeed! They offered it to the pharmaceutical firm E. 



Merck & Co. under the name of barbitone (or barbital). The firm immediately marketed it 

as “Veronal”. The century of the barbiturates had begun! 

 

In 1912 phenobarbitone was developed and in 1934 the first ultra short acting agent, 

thiopentone was developed as an anesthetic induction agent. By the 1950s,“Big Pharma” 

knowing they were on a real winner with the medical profession had developed no fewer 

than 2,000 derivatives of barbituric acid! Over 60 of these were being mass produced 

and prescribed by the medical profession, but as Thomas Dormandy pointed out, there 

was of course never any need for more than 6 or 8 agents to cover the entire range of 

speed, duration and intensity of action likely to be required in clinical practice - but then 

again there has never been any need for more than 6 or 8 brands of toothpaste either! 

But by the 1970s it was clear that the barbiturates also had a sinister side - their 

addictive effects, their tolerance effects, but above all, their more than dependable 

propensity to cause death in overdose! Additionally alarming, was the traditional use by 

psychiatrists in inducing prolonged coma in their patients, with any new drug that hit the 

market. Dormandy summarizes this bizarre phase; “Barbiturate coma as a therapy in 

mental illness had first been introduced in the late 1920s and paved the way for what 

became known as “physical treatment of psychological disorders”. Schizophrenic 

patients were put to sleep with a cocktail of barbiturates for several days with apparently 

“brilliant results”. Barbiturate coma was soon followed by insulin coma (!), 

epileptogenic drugs, electroconvulsive therapy, and finally lobotomy”. Every one of these 

“therapies” were received with unrestrained initial enthusiasm. All had been found 

useless (or worse) and put out of business by the 1960s.    

 

But it was the reliable lethality of the barbiturates when taken in overdose which spelt 

their eventual demise. Thomas Dormandy again sets the scene: “Over the ten year period 

from 1928 to 1937 an analysis of one million hospital admissions to ten centers in the 

United States showed that 143,000 were for barbiturate intoxication or overdose. The 

corresponding figure for the 6 year period 1940 - 1946 was an ever more alarming 

200,000. The statistics did not include “successful” cases of suicide where victims were 

not admitted since they were DOA - dead on arrival. In New York City alone one death 

every 36 hours was due to barbiturate misuse (the misuse covering unsuccessful 

suicides)”  The most famous case of suicide (or murder if you happen to be a subscriber 

to conspiracy theories) was of course Marilyn Monroe who died by Nembutal, 

(pentobarbitone). Dormandy continues, “The figures reflected not the frequency of 

epilepsy, pain or neurological disease, but a revolutionary new phenomenon. Millions of 

apparently normal individuals today are permanently on analgesic, sedative, 

tranquillizing, “mood setting” or similar drugs, often several”. It was the barbiturate 

century which blazed the trail! 

 

Few of the barbiturates have survived into the 21st century. Amoung those that still 

retain some limited utility in modern practice are thiopentone for intravenous anaesthetic 

induction and phenobarbitone for the prevention of some forms of epilepsy, as well as its 

treatment of status epilepticus. After such a notorious history in the Twentieth century, 

Adolf von Beyer (and Saint Barbara) can at least be grateful for that!        

 

 

 



PHENOBARBITONE 

 

Introduction 

 

Phenobarbitone (or phenobarbital) is occasionally used as second/third line treatment 

for: 

 

● Epilepsy 

 

● Control of refractory status epilepticus 

 

A major drawback of the barbiturates as a group is their propensity for:  

 

● CNS depression 

 

● Respiratory depression/ apnea.   

 

● Hypotension (when given IV) 

 

The barbiturates as a group have been virtually replaced as sedative/hypnotic agents by 

the far safer benzodiazepines (which also have a reversal antidote) and various other 

minor tranquilizers. 

 

Only thiopentone and phenobarbitone remain in use in modern medicine.  

 

See also separate documents on: 

 

● Thiopentone (in Drugs folder) 

 

● Barbiturate Overdose (in Toxicology folder) 

 

History 

 

Barbituric acid (or malonylurea) was first synthesized by the German chemist Adolf 

von Baeyer on December 4, 1864, the feast of Saint Barbara, after who he named the 

new compound. 

 

Barbitone (or diethyl-barbituric acid or barbital in US parlance, see appendix 1) was 

first synthesized in 1903, by two of  Adolf von Baeyer’s former pupils, Emil Fischer and 

Josef von Mering. This was the first clinically used sedative/ hypnotic barbiturate drug.  

 

Adolf von Baeyer  won the Nobel Prize for chemistry in 1905 and Emil Fischer won it in 

1902. 

 

Phenobarbitone was first synthesized in 1912 

 

 



The abuse of barbiturate drugs became highly prevalent in Western societies between the 

1940s and 1970s. Alcohol greatly potentiates the CNS depressant effect of barbiturates, 

during this time period barbiturates taken with alcohol became a very common means of 

suicide. 

 

The barbiturates as a group have been virtually replaced as sedative/hypnotic agents by 

the far safer benzodiazepines (which have a reversal antidote) and various other minor 

tranquilizers. 

 

Only thiopetone and phenobarbitone remain in use in modern medicine.  

 

Chemistry 

 

All the barbiturates are derivatives of barbituric acid (malonyl urea), which is formed 

from malonic acid and urea. 

 

 

 

 

 

 

 

 

 

 

Left: The basic structure of all barbiturates. Right: With carbon atoms numbered and 

position of substitutions.  

 

 

Malonic acid + urea → barbituric acid 

 

 

 

 

 

 

 

 

 

 

 

Showing the chemical interactions 

 



 

 

 

 

 

 

 

 

 

 

Left: Phenobarbitone for oral administration. Right: Phenobarbitone sodium for IV 

administration.  

 

Classification 

 

Nomenclature has always been confusing for the barbiturates, with differing terminology 

for the same agents on different sides of the Atlantic, (see Classification below, British 

name first, American in brackets). 

 

The barbiturates were traditionally classified according to their duration of action, as 

follows: 

 

1. Ultra-short acting, (10 - 15 minutes): 

 

These are used as IV induction agents for anesthesia: 

 

 Examples include: 

 

 ● Thiopentone  (or thiopental or sodium pentothal) 

 

 ● Methohexitone (or methohexital) 

 

 ● Thiamylal (this is the thiobarbiturate analogue of secobarbital). 

 

2. Short acting:  

 

 These were used as hypnotic (i.e sleep inducing) agents 

 

 Examples included: 

 

 ● Quinalbarbitone (or secobarbital). 

 

 ● Pentobarbitone (or pentobarbital) 

 

3. Intermediate acting, (6-12 hours): 

 

 These were used for insomnia 

 



 Examples included:  

 

 ● Amylobarbitone (or amobarbital or sodium amytal)  

 

 ● Butobarbitone (or Butabarbital sodium) 

 

4. Long acting, (up to 24 hours): 

 

 These agents were/ are used as anticonvulsants. 

 

 ● Barbitone (diethyl-malonyl urea or diethyl-barbituric acid or barbital). 

 

 ● Phenobarbitone (or Phenobarbital) 

 

Preparation 

 

Tablets: 

 

● 30 mg. 

 

Liquid: 

 

● 3 mg/mL, 100 mL 

 

Ampoules: 

 

Phenobarbitone sodium injection as: 

 

● 200 mg/mL, 1 mL 

 

Mechanism of Action 

 

The barbiturates, as a class, prolong inhibitory postsynaptic potential at GABA receptors  

by increasing the mean chloride channel opening time.  

 

This therefore increases the duration of GABA induced cell membrane hyperpolarisation. 

 

Pharmacodynamics 
 

Phenobarbitone is a long acting barbiturate that was used as a sedative/hypnotic in the 

past but now is used as an anticonvulsant in the treatment of epilepsy and status 

epilepticus. 

 

Therapeutic effects of barbiturates a class include: 

 

1. Sedation/ hypnosis 

 

2. Anxiolysis  



 

3. Anticonvulsant: 

 

● Phenobarbitone can inhibit seizure activity at doses which cause 

 relatively little sedation. 

 

4. Anesthesia:  

 

● The barbiturates are general central nervous system depressants, the effect 

 ranging from mild sedation to general anaesthesia according to the dose 

 that is given. 

 

Pharmacokinetics 

 

Absorption: 

 

● Phenobarbitone can be given orally or IV. 

 

 The intra-osseous route can also be used in children. 

 

 The subcutaneous route may cause tissue necrosis and is not recommended. 

 

● Orally administered phenobarbitone has an onset of action that varies from 20 to 

 60 minutes.  

 

About 70 - 90 % of an oral dose is absorbed as in the case of other barbiturates. 

 

The oral preparation is relatively lipid insoluble; hence attainment of peak 

concentrations in the blood may take several hours. 

 

● The onset of action after IV phenobarbitone is usually within 5 minutes and 

 maximum effects are achieved within 30 minutes.  

 

The duration of action of parenterally administered phenobarbitone sodium is 

usually 4 - 6 hours. 

 

● IM injection results in somewhat slower distribution compared with IV 

 administration.  

 

Distribution: 

 

● Phenobarbitone sodium is rapidly distributed to all tissues and fluids with high 

 concentrations in the brain, kidney and liver.  

 

● As lipid solubility is low, phenobarbitone is slower than other barbiturates in 

 penetrating the tissues. 

 

● Phenobarbitone is approximately 40% bound to plasma proteins.  



 

● Barbiturates readily cross the placenta and are distributed throughout fetal tissues. 

 

● Phenobarbitone is excreted in breast milk. 

 

Metabolism and excretion: 

 

● Metabolism of phenobarbitone is primarily via the hepatic microsomal enzyme 

 system.  
 

Phenobarbitone is converted via oxidative hydroxylation to p-hydroxy-

phenobarbitone, an inactive metabolite. 

 

Approximately 25% of a dose is excreted unchanged in the urine and about 75% 

of the dose is excreted via the kidneys as p-hydroxyphenobarbitone and its 

glucuronide and sulfate conjugates.  

 

●  Alkalinisation of the urine and/or increasing urinary flow rate substantially 

 increases the rate of excretion of unchanged phenobarbitone.  

 

●  Unmetabolised drug can accumulate in patients with oliguria or uraemia.  

 

●  Phenobarbitone is a potent inducer of enzymes of the cytochrome P450 system, 

 (see below under adverse reactions). 

 

● The plasma half-life of phenobarbitone is long at approximately 90-100 hours in 

 adults  

 

The half-life in children is shorter than in adults (about 65 to 70 hours).  

 

The half-life is significantly prolonged in neonates. 

 

Indications 

 

1. Epilepsy: 

 

 Prophylaxis including for: 

 

 ● Simple and complex focal (partial) seizures 

 

 ● Generalized tonic-clonic seizures 

 

 ● Neonatal and febrile seizures 

 

2. Status epilepticus: 

 

● Generally as a “third line” agent for seizures unresponsive to first line 

 benzodiazepines and other second line agents 



 

There is some evidence of usefulness in cases of alcohol withdrawal however 

phenobarbitone has much greater propensity for respiratory depression than does the 

benzodiazepines.    

 

Contra-indications/precautions 

 

These include: 

 

1.  Respiratory disease: 

 

 ● Risk of respiratory depression. 

 

2. Sleep apnea: 

 

 ● Risk of respiratory depression. 

 

3. Concomitant use of other CNS depressants, including alcohol: 

 

● The barbiturates as a group are strongly synergistic with these, with a 

 consequent high risk of CNS and respiratory depression. 

 

4. Hypotensive patients  

 

5. Elderly: 

 

● Use with caution as there is an increased risk of adverse effects. 

 

 Reduce initial dose by 30 - 50 %. 
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6. Pregnancy (contraindicated) - (see below). 

 

Pregnancy 

 

Phenobarbitone is classified as a class D drug with respect to pregnancy  

 

Class D Drugs are those drugs which have caused, are suspected to have caused or may 

be expected to cause an increased incidence of human fetal malformations or irreversible 

damage. These drugs may also have adverse pharmacological effects. Specialised texts 

should be consulted for further details 

 

Breast feeding: 

 

Avoid in breastfeeding women; risk of sedation to infant. 

 

Adverse Effects 

 

Adverse effects of the barbiturates as a class include: 



 

1. Respiratory depression: 

 

● This is the most serious adverse reaction of the barbiturates as a 

 group. 

 

● It is the commonest cause of death due to adverse barbiturate toxicity.   

 

2. CNS depression: 

 

● CNS depression is greatly enhanced by other CNS depressant agents, and 

 alcohol in particular.   

 

3. Hypotension when used intravenously 

 

4. Fatigue and lethargy. 
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5. Alterations in cognition, mood and behaviour: 
1
 

 

 ● Phenobarbitone commonly alters cognition, mood and behaviour.  

 

 It can cause hyperactivity and aggression in children (and sometimes in 

 elderly patients).  

 

6. Dermatological hypersensitivity reactions:   

 

 In the case of anticonvulsant drugs these are generally termed “Anticonvulsant 

 hypersensitivity syndrome” 
1 

 

 Manifestations include: 

 

 ● Stevens-Johnson syndrome  

 

 ● Toxic epidermal necrolysis 

 

 ● DRESS 

 

 Anticonvulsant hypersensitivity syndrome is a rare but serious reaction that has 

 been reported with carbamazepine, oxcarbazepine, phenytoin and the barbiturates.  

 

It usually occurs after 1-4 weeks of therapy and is characterized by fever, rash and 

systemic organ involvement (lymphadenopathy, hepatitis, myositis, myocarditis, 

pneumonitis).  

 

The skin rash may range from an exanthematous eruption to Stevens-Johnson 

syndrome and toxic epidermal necrolysis or DRESS 

 

Discontinuation of the offending drug is essential. 



 

Potential for cross-reactivity must be considered when selecting subsequent 

antiepileptic drug therapy.  

 

Carbamazepine, oxcarbazepine, phenytoin and the barbiturates have a benzene 

ring that is metabolized by cytochrome P450 to an arene oxide. It has been 

postulated that predisposed individuals have a defective enzyme or deficiency of 

the enzyme that detoxifies arene oxide, leading to an immune response arising 

from the accumulation of this toxic metabolite.  

 

Sodium valproate is structurally different and does not share the common 

metabolic pathway. It may therefore be considered as an alternative after any 

acute hepatitis has resolved.  

 

Cross-reactivity has not been reported with benzodiazepines, gabapentin, 

levetiracetam, topiramate or vigabatrin. Although lamotrigine may cause a similar 

syndrome, there is no evidence of cross-reactivity. 

 

7. Drug interactions: 

 

● Phenobarbitone is the archetypal enzyme inducer and can accelerate the 

 metabolism of many drugs through the induction of the enzymes, 

 CYP3A4, CYP1A2 and CYP2C. 
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Clinical signs arising from such interactions tend to become apparent 

within 1 week after phenobarbitone is initiated.  

 

Phenobarbitone can greatly reduce the plasma concentration of warfarin, 

increasing the anticoagulant requirement by up to 10 fold. Conversely, 

bleeding is a major risk if the warfarin dose is not reduced on 

phenobarbitone withdrawal 

 

In turn, phenobarbitone metabolism may be decreased by drugs that 

inhibit CYP3A4, CYP1A2 and CYP2C (e.g. antidepressants). When given 

with sodium valproate, phenobarbitone levels may accumulate. 
1 

 

8. Tissue extravasation with parenteral use: 

 

● Phenobarbitone injection solution is highly alkaline (pH 10 to 11) and may 

 cause local tissue necrosis if extravasated, or limb gangrene if 

 inadvertently injected intra-arterially.  

 

When administered intravenously, the injection solution should be diluted 

1 in 10 with water for injection 

 

9. Dependence and Withdrawal Syndromes: 

 



Addiction is a compulsive use to the detriment of physical and/or psychological 

and/or social function.  

 

It can be physical and/or psychological: 

 

Physical dependence: 

 

● This is common. 

 

● Withdrawal symptoms can occur if chronic treatment is stopped 

 suddenly 

 

Withdrawal  of treatment should be done slowly by gradually reducing the 

dose over several months (up to 6 months or longer may be required). 
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Psychological dependence: 

 

● This is more common in those with a general history of substance abuse. 

 

10. Tolerance: 

 

● Tolerance (increasing dosage to achieve the same effect) may develop 

 upon repeated administration of barbiturates. 

 

Dosing 

 

Epilepsy: 
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Adult:  

 

● Oral 60 - 240 mg once daily at bedtime. 

 

Child: 

 

● Oral 1 - 6 mg/kg daily in 1 or 2 doses; start at the lower end of range and increase 

 slowly if required.  

 

Higher doses may be required to achieve therapeutic plasma concentrations. 

 

Therapeutic monitoring: 
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● When used as an anticonvulsant, monitoring of plasma concentrations has been 

 performed as an aid in assessing control.  

 

The therapeutic range is usually quoted as being 15 to 40 microgram/mL (65 to 

170 micromol/L). 

 

 



Status epilepticus: 

 

For the third line treatment of status epilepticus: 

 

Mechanical ventilation is often, when giving phenobarbitone IV.  

 

Adults: 

 

● Phenobarbitone 10 - 20 mg/kg IV 

 

Children: 

 

● Child: 15 to 20 mg/kg IV. 
1,2

 

 

Dilute 1:10 in normal saline or 5% dextrose. 

 

Give at rate of < 60 mg/minute (or < 1 mg/kg/minute in children). 
2
 

 

Dose may be repeated after 6 hours if necessary. 
2
 

 

Note there is no well defined upper limit for phenobarbitone dosing, but 1 gram has 

been suggested children 
2
 

 

The higher the dose the more likely will be adverse effects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

The Confusing Nomenclature of the Barbiturates: 

 

The term barbital for diethyl-barbituric acid is a later development, coming as a result of 

the economic effects of World War I. After the United States entered the conflict, in 1917, 

Congress passed the Trading with the Enemy Act 1917, which permitted them as a kind of 

war booty to manufacture German products protected by patent, modifying their generic 

name and with the profits going to the American subsidiaries of the German companies 

(Sneader 1985). Thus, the American Medical Association approved the name barbital, 

whilst in the United Kingdom, through a similar mechanism, diethyl-barbituric acid came 

to be called barbitone. From this point on the two endings “-al” and “-one” could be 

found in the nomenclature of barbiturates, (Lopez-Munoz 2005). 
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