
Pharm-13A03 Classify isomers. Briefly write an account of their significance in 
drugs used in anaesthesia. 
 
Background 
 
Isomers are molecules which have identical chemical formula but different structural 
arrangements 
 
Classification 
 

 
 
Isomers may be broadly classified as: 
(1) Constitutional (structural) – differ by ordering of chemical bonds 
(2) Stereoisomers – same ordering of chemical bonds, different arrangement in space 
 
Constitutional (structural) isomers 
 
Generally have different physical properties including boiling point, melting point, 
solubility, etc 
 
Examples: 
 
(1) Enflurane and isoflurane 

 
 
enflurane has higher boiling point (BP 56 vs 48 for isoflurane) 
isoflurane is more potent (MAC 1.17 vs 1.63 for enflurane) 
enflurane has greater blood:gas partition coefficient and therefore slower onset of 
action than isoflurane (B:G enflurane 1.90 vs isoflurane 1.46) 
 



(2) Thiopentone – thio-thione tautomerism 
tautomerism refers to constitutional isomers that readily convert between each other 
by movement of hydrogen atoms and single/double bonds 
 

 
thio form of thiopentone is more water soluble, whereas the thione form of 
thiopentone is more lipid soluble, which confers its general anaesthetic properties 
 
Stereoisomers 
 
Stereoisomers may be further classified into: 
 
(1) geometric isomers – orientation of functional groups in space is restricted from 
interconversion, e.g. by double bond or ring 
 
geometric isomers have different physical properties 
 
Example: 
 
Mivacurium has two chiral centres whereby functional groups may be arranged either 
on same side (cis) or opposite sides (trans) 
∴ exists as 3 geometric isomers (trans-trans, cis-trans and cis-cis) 
 
The trans-trans and cis-trans isomers have rapid onset of action and are quickly 
metabolised by plasma cholinesterase. 
The cis-cis isomer has minimal activity and is not significantly metabolised by plasma 
cholinesterase 
 
(2) optical isomers (enantiomers) – orientation of functional groups in space is 
related by mirror image 
 
enantiomers have one or more chiral centres – which are centres with 4 different 
functional groups attached 
 
enantiomers generally have identical physical properties – e.g. boiling point, melting 
point and solubility, etc 
 
enantiomers that are mirror images of each other would rotate polarised light in 
opposite directions – counterclockwise (left) rotation = (L) levo; clockwise (right) 
rotation = (D) dextro 
 
enantiomers may interact with other stereoisomers (e.g. proteins) in different ways to 
exert different pharmacokinetic and pharmacodynamic effects 
 
Examples: 
 



(1) tramadol 
tramadol has 2 chiral centres 
(S,S)-tramadol produces SSRI properties and acts as agonist at MOP 
(R,R)-tramadol produces SNRI properties 
 
(2) ketamine 

 
ketamine has 2 enantiomeric forms 
(S)-ketamine has more than 2x more potent than (R)-ketamine and produces less 
cardiac depression 
 
(3) bupivacaine 
(D)-bupivacaine exerts more respiratory and cardiac depression than (L)-bupivacaine 
(L)-bupivacaine is also more potent 
 
(4) atracurium 
atracurium has 4 chiral centres and exists as a mixture of 10 different stereoisomers 
(geometric and optical) of varying potency 
cisatracurium is one of ten stereoisomers ! greater potency than atracurium mixture 
(ED95 atra 0.2 mg/kg vs ED95 cis 0.05 mg/kg) 
 
also different metabolic pathways: cisatracurium via Hoffman elimination (75%), 
whereas atracurium is metabolised via both ester hydrolysis (2/3) and Hoffman 
elimination (1/3) 
 
unlike atracurium, cisatracurium does not cause histamine release 
 
(3) racemic mixtures 
racemix mixture refers to an equal mix of enantiomers that are mirror images of each 
other ! consequently, the mixture would not rotate polarised light 
 
volatile agents (e.g. sevoflurane, desflurane, halothane, etc), bupivacaine, atropine 
and many other anaesthetic agents are all administered as racemix mixtures 
 
∵ significant cost associated with separating enantiomers ∴ if less active enantiomer 
does not cause adverse effects then it would be more economical to administer a 
racemic mixture 
 
Examiner’s comments - 49% of candidates achieved a pass in this question 
 
The main points expected for a pass included a classification of isomers pertaining 
to drugs used in anaesthesia, and include a brief description of how these isomers 
may be used optimise pharmaceutics, pharmacokinetics and efficacy, and 
minimise side / toxic effects. 
 



The classification of isomers was handled well generally. However, descriptions of 
significance for optimising anaesthesia drug therapy were less universal. The second 
question needed to be addressed to pass. There were some excellent answers that 
included all these main points with detailed descriptions of how isomerism of local 
anaesthetics, neuromuscular blockers, volatile agents, midazolam, thiopentone, 
tramadol and methadone affects their pharmaceutics, pharmacokinetics and 
pharmacodynamics. 
 


