Heroin

· Heroin or Diamorphine, powerful analgesic (pain-relieving) drug derived from opium, an acetyl derivative of morphine. Heroin is more addictive than morphine but causes less nausea.

· Heroin is an opiate synthesized directly from the extracts of the opium poppy, Papaver somniferum.
· Alteration of Phenolic –OH in morphine or related compound esterification or esterification increases convulsant action and decreases morphine like action. E.g.: Codeine.

· The diacetyl derivative e.g.: Heroin has twice the potency of morphine.

Morphine

· Morphine is a highly potent opiate analgesic drug and is the principal active agent in opium and the prototypical opiate. Like other opiates, e.g. diacetylmorphine (heroin), morphine acts directly on the central nervous system (CNS) to relieve pain and at synapses of the nucleus accumbens in particular.
· Morphine is the prototype narcotic drug interacts predominantly with the µ-opioid receptor. These µ-binding sites are discretely distributed in the human brain, with high densities in the posterior amygdala, hypothalamus, thalamus, nucleus caudatus, putamen, and certain cortical areas.
· Morphine is a phenanthrene opioid receptor agonist – its main effect is binding to and activating the µ-opioid receptors in the central nervous system. In clinical settings, morphine exerts its principal pharmacological effect on the central nervous system and gastrointestinal tract. Its primary actions of therapeutic value are analgesia and sedation. Activation of the µ-opioid receptors is associated with analgesia, sedation, euphoria, physical dependence and respiratory depression. 

· Most of the licit morphine produced is used to make codeine by methylation.

· Morphine is primarily metabolized into morphine-3-glucuronide (M3G) and morphine-6-glucuronide (M6G) via glucuronidation by phase II metabolism enzyme [UDP-glucuronosyl transferase-2B7] UGT2B7. The phase I metabolism cytochrome P450 (CYP) family of enzymes has a role in the metabolism to a lesser extent. The metabolism occurs not only in the liver, but may also take place in the brain and the kidneys.
Codeine

· Codeine (INN) or methylmorphine is an opiate used for its analgesic, antitussive and antidiarrheal properties. It is marketed as the salts codeine sulfate and codeine phosphate.
· It is less potent than morphine and has a correspondingly lower dependence-liability than morphine.

· Codeine is a prodrug, itself inactive, but demethylated to the active morphine by the liver enzyme CYP2D6. The effect of codeine can vary between individuals. In persons with little or no CYP2D6 function, codeine has little or no effect.
· As codeine is considered a prodrug, it is metabolized in vivo to the primary active compounds morphine and codeine-6-glucuronide. Roughly 5-10% of codeine will be converted to morphine, with the remainder either free or conjugated to codeine-6-glucuronide (~70%) or converted to norcodeine (~10%) and hydromorphone (~1%).
· Codeine which is methyl ether has 1/7 potency of morphine and is used as antitussive agent, whereas, the diacetyl derivative eg: Heroin has twice the potency of morphine.

