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History of opioids –
ØFirst reference of opium by Theophrastus 3rd century BC.

ØArab physician used it for control of dysentry

Ø1806, Frederich  Serturner a pharmacist  isolated by
  crystallization of pure substance in opium named Morphine
 after Morpheus – Greek god of dreams.

Ø  middle of 19th century – use of pure alkaloids coincided with
 development of hypodermic syringe and hollow needle.
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ØThey used in a civil war in U.S named as soldiers disease.

ØC.R Alder Wright in 1874 – heroin

ØEarly 1970 – effect of Morphine, Heroin and other opioids as  
anti nociceptive and addictive agents were well described.

ØMartin and Goldstein discovered receptors.  
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ENDOGENOUS OPIOID PEPTIDES –

Ø In 1973 researchers determined the existence of opiate binding 
sites in the brain through the use of radioligand-binding assays 

ØHave Morphin like actions & μ receptor binding activity
                – Endorphins,
                    Encephalin 
                    Dynorphins &
                    Nociceptin
 share a common terminal amino acid sequence of five amino
 acids joined to MET/LEU 
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TYPES OF OPOID RECEPTORS



CNS Opioid receptors – mu, delta, kappa 



Based on the chemical structure opium alkaloid are

 classified into two types:

Phenanthrene derivatives

ØMorphine

ØCodeine

ØThebaine

Benzoisoquinoline derivatives

Papaverine, Noscapine, Narcine 
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Classification  
BASED ON SOURCE :

 Natural opium alkaloids- Morphine, Codeine

 Semisynthetic-Pholcodeine, Heroin

 Synthetic- Pethidine, Methadone, Fentanyl, Tramadol

























Based on RECEPTOR INTERACTIONS

 Pure agonists – Morphine, Methadone, 
Meperidine[Pethidine], Codiene.

 Partial agonists –Buprenorphine

 Mixed agonists-antagonists – Nalorphine, 
Pentazocine, Nalbuphine

 Pure antagonists – Naloxone, naltrexone.



Structure of Opioids
 In order to examine 

important structural 
features of Opioid 
analgesics, which are all 
derived from the opiate 
structure, we will refer 
to the structure of 
morphine, the first 
identified alkaloid. 
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The structure of morphine consists of five 
rings forming a T-shaped molecule.

 
The important binding groups on 

morphine are the phenol, the aromatic 
ring, and the ionized amine. These groups 
are found in all Opioid analgesics.

 . “A free phenol group is crucial for analgesic activity (3).” 
The aromatic ring of the opiate also seems to be integral 
to its function as compounds that lack the aromatic ring 
show no analgesic activity. The ionized amine also plays 
an important role in its activity and is common in opioid 
structure. In experiments where the Nitrogen was 
replaced by a Carbon no analgesic activity was found. It 
interacts with certain analgesic receptors in its ionized 
form. 
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Morphine
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Mechanism of Action 
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Codeine
Codeine is also an 

alkaloid that is found in 
opium but to a far lesser 
extent than morphine. 

 It differs structurally from 
morphine in that its 
phenol group is 
methylated. It is often 
referred to as methyl-
morphine. 
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Oxycodone and methadone are analogs of 
codeine

Codeine itself has low binding affinity to all 
of the opioid receptors. Its analgesia 
producing effects come from its conversion 
to morphine. 

When codeine is administered about ten 
percent is converted to morphine by O-
demethylation that occurs in the liver by an 
enzyme called cytochrome p450.

Because of this Codeine is far less potent 
than morphine 
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Codeine is usually administered 
orally and it is much more 
effective orally than morphine 
(about 60%)

Because of the side effect of 
respiratory depression and 
depressed cough, codeine is 
often found in cough medicines
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Abuse of Codeine 
 The use of Codeine as a recreational drug for its 

euphoric effects is spreading greatly.
 This abuse is mostly isolated to Texas
 Recreational users refer to codeine as “lean” and will 

mix the drug with alcohol or other drugs.
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