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	1. MORPHINE
PREPARED BY :AZMIN  M MOGAL
MPHARM (SEM-1)
PHARMACEUTICAL CHEMISTRY
GUIDED BY :Mr. STEPHEN AVVARU
 


	2. INTRODUCTION
 Morphine :
Morphine  was isolated from raw opium in 1805 by a German
pharmacologist, Friedrich Wilhelm Adam Serturner.
 Uses of Morphine :
• Analgesia
• General anesthetic
• Cough suppressant
• Anti-diarrheal
• Pre-operative medication
• Post-operative medication
 


	3. • Morphine is  natural opium alkaloid
• It is dried extract obtained from the capsule of
the poppy plant known as papaverum
somniferum
• It contains 10% morphine and NLT 2%
codeine and thebaine are :PHENANTHRENE
ALKALOID.
And NLT 1% of papaverine is
BENZYLISOQUINOLINE ALKALOID.
 


	4. STRUCTURE OF MORPHINE
  



	6. MORPHINE
• Morphine, C17H19NO3,  is the most abundant of opium’s 24
alkaloids, accounting for 9 to 14% of opium-extract by
mass.
• Named after the Roman god of dreams, Morpheus, who
also became the god of slumber, the drug morphine numbs
pain, alters mood and induces sleep.
• Less popular and less mentioned effects include nausea,
vomiting and decreased gastrointestinal motility.
• The three dimensional structure of morphine is fascinating.
• It consists of five rings, three of which are approximately in
the same plane.
• The other two rings, including the nitrogen one, are each at
right angles to the other trio.
 


	7. CHEMISTRY OF MORPHINE
  


	8. 1.SAR - The  phenol moiety
• Codeine is metabolised in the liver to morphine.
• The activity observed is due to morphine.
• Codeine is used for mild pain and coughs
• Weaker analgesic but weaker side effects.
NMe
O
RO
HO
H H
R=H Morphine
R=Me Codeine
Masking phenol is bad for activity
 


	9. NMe
O
RO
HO
H
H
R=Ac
3-Acetylmorphine
* Decreased activity
•Acetyl  masks the polar phenol group
•Compound crosses the blood brain barrier more easily
•Acetyl group is hydrolysed in the brain to form morphine
 


	10. 2.SAR - The  6-alcohol
NMe
O
HO
HO
NMe
O
HO
O
NMe
O
HO
Morphine Hydromorphone Desomorphine
•Activity increases due to reduced polarity
•Compounds cross the blood brain barrier more easily
•6-OH is not important for binding
•Oxidation , coupled with reduction of 7,8 C=C, increases
activity
 


	11. 3.SAR - The  6-alcohol
NMe
O
HO
RO
H
H
R=Me Heterocodeine
( 5 x activity)
•Acetyl masks a polar alcohol group making it easier to cross BBB
•Phenol group is free and molecule can bind immediately
•Dependence is very high
•6-Acetylmorphine is banned in many countries
R=Ac 6-Acetylmorphine
Increased activity (4x)
 


	12. 4.SAR - Double  bond at 7,8
NMe
O
HO
HO
HH
Dihydromorphine
Increased activity
The DOUBLE BOND (alkene group) is not important to
binding
 


	13. 5.SAR - Stereochemistry
NR
O
HO
HO
H  H
NR
O
HO
HO
H
H
H
Mirror image of morphine
No activity
10% activity
Changing the stereochemistry is detrimental to activity
 


	14. 6.SAR - The  6-alcohol and phenol
NMe
O
RO
RO
HH
R=Ac Heroin
Increased activity (2x)
•Increased lipid solubility
•Heroin crosses the blood brain barrier more quickly
•Acetyl groups are hydrolysed in the brain to generate
morphine
•Fast onset and intense euphoric effects
 


	15. 7. SAR -  Nitrogen
CHMe
O
HO
HO
H
H
No activity
•Nitrogen is essential for activity
 


	16. 8.SAR-Replacement of N-CH3
•  Morphine also has a methyl group attached to
a nitrogen atom. If this methyl group is
replaced by a propenyl group, an antagonist of
morphine called nalorphine is formed.
NALORPHINE
 



	18. THANK YOU
chemistry makes  the large
difference
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