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Important questions with answers 

 

1. Define sedative and hypnotics. Classify with at least three drug examples and one structure of each 

category. 

2. Define Insomnia. Explain mechanism and structure activity relationship of Barbiturates derivatives. 

3. Give SAR of Benzodiazepines. 

4. Give chemical classification of Antipsychotics and discuss the SAR of Phenothiazine. 

5. What are antiepileptic drugs? Give their mechanism of action. Classify with examples. 

6. Give SAR of anticonvulsants. 

7. What are Analgesics? Write SAR and mode of action of morphine. 

8. What are NSAIDs? Classify them with two examples of each class. Write synthesis of one NSAID 

having one chiral center. 

9. Write a note on narcotic antagonists with its mechanism. 

10. Enlist various physicochemical parameters that affect biological activity of drugs. Explain the effect of 

protein binding and hydrogen bonding on action of drugs. 

11. Discuss the role of Partition coefficient and solubility in drug‟s biological action. 
12. Explain how Ionization affects biological activity of a drug. 

13. Write a note on Bioisosterism. 

14. Explain Optical and Geometrical isomerism affecting drug activity. 

15. Explain oxidation reaction of Phase-I metabolism. 

16. Write a note on glucuronide conjugation of phase II metabolism. 

17. Explain factors affecting drug metabolism including stereo chemical aspects. 

18. Write in detail Neurochemistry of Acetylcholine. 

19. Explain SAR of Acetylcholine in detail.  

20. Write a note on Parasympathomimetics. 

21. Write a note on parasympatholytic agents. 

22. Write SAR of muscarinic antagonists. OR Explain the SAR of parasympatholytics. 

23. Write in detail about neurochemistry of catecholamines. 

24. Write a short note on sympathomimetics. 

25. Describe SAR of β-phenylethanolamine.  

26. Write a note on sympatholytic agent. 

27. Write SAR of β-blockers. Give synthesis of Propranolol. 

28. Classify General anesthetics and give synthesis of Halothane. 

29. Write structure and IUPAC name of following:  

Alprazolam. Aspirin. Hydroxyamphetamine, Carbamazepine, Carvedilol, Chlorpromazine, 

Chlorprothixene, Clonazepam, Diclofenac, Glutethmide, Halothane, Ibuprofen, Indomethacin, Labetalol  

Naproxen, Oxazepam,  Paraldehyde, Pentazocine, Secobarbital, Scopolamine Hydrobromide, Thiopental 

sodium,Valproic acid  

30. Give synthesis of following drugs:  

Salbutamol, Dicyclomine hydrochloride, Barbital, Chlorpromazine hydrochloride, Phenytoin, 

Carbamazepine, Halothane, Methohexital sodium, Propranolol 
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Q. 1 Define Sedatives and Hypnotics. Classify with at least three drug examples and one structure of each 

category. 

 
 Definition: 

Sedatives: “Sedatives are the drugs which decreases activity, moderate excitement, calms the anxiety of the 

patient by producing mild depression of CNS without producing drowsiness or sleep.” 

 

Hypnotics: “Hypnotics are the drugs which produce drowsiness, compelling the patient to sleep similar to 

normal arousal sleep by depressing the CNS, particularly the reticular activity which characterizes 

wakefulness.” 

 

 Classification: 

1 Barbiturates: 

I. Long acting (6 Hrs or more): Barbital, Phenobarbital, Mephobarbital 

II. Intermediate acting (3 to 6 Hrs): Amobarbital, Butabarbital, Probarbital 

III. Short acting (Less than 3 Hrs): Pentobarbital, Secobarbital, Cyclobarbital, Heptabarbital 

IV. Ultra-short acting (Less than half an Hr): Hexobarbitone, Thiopentone, Methohexitone 

2 Benzodiazepines:  

I. Hypnotics: Diazepam, Nitrazepam, Temazepam 

II. Antianxiety: Diazepam, Oxazepam, Alprazolam, Chlordiazepoxide, Lorazepam, Chlorazepate 

III. Anticonvulsants: Diazepam, Clonazepam, Clobazam 

3 Newer Non-Benzodiazepines: Zolpidem, Zopiclone 

4 Miscellaneous agents: 

I. Alcohol and Carbamate derivatives: Meprobamate, Ethchlorvynol 

II. Amides and Imides: Glutethimide 

III. Aldehyde and their derivatives: Triclophos sodium, Paraldehyde 
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Zolpidem    Meprobamate  Ethchlorvynol 

 

 

            

Glutethimide     Triclophos sodium   Paraldehyde 
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Q. 2 Define Insomnia. Explain mechanism and structure activity relationship of Barbiturate derivatives. 

Insomnia: 

  Insomnia is a state of sleeplessness. “It is defined as condition requiring longer than 30 minutes to fall 

asleep, awakenings throughout night, early morning awakening or total sleep time decreased to less than 6 

hours.”  

 

Mechanism of action of Barbiturates: 

 

 The principal mechanism of action of barbiturates is believed to be their affinity for the GABA-A receptor 

(Acts on GABA: BZD  receptor Cl
-
 channel complex).  

 GABA is the principal inhibitory neurotransmitter in the mammalian CNS.  

 Barbiturates bind to the GABA-A receptor at the alpha subunit, which are binding sites distinct from GABA 

itself and also distinct from the benzodiazepine binding site. Like benzodiazepines, barbiturates potentiate 

the effect of GABA at this receptor.  

 Barbiturates produce their pharmacological effects by increasing the duration of   Cl
-
 ion channel 

opening at the GABA-A receptor (Pharmacodynamics: this increases the efficacy of GABA), whereas 

benzodiazepines increase the frequency of the chloride ion channel opening at the GABA-A receptor 

(Pharmacodynamics: this increases the potency of GABA),  

 Barbiturates donot bind to the BZD receptor but bind to another site on the same macromolecular complex 

to exert GABA facilitatory action. 

 They also enhance BZD binding to its receptor. 
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 At high concentrations, barbiturates directly increase Cl
-
 conductance which means barbiturates have 

GABA-mimetic-action; contrast to BZDs which have only GABA-facilitatory action.  

 In addition to this GABA-ergic effect, barbiturates also block the AMPA receptor-a subtype of glutamate 

receptor. Glutamate is the principal excitatory neurotransmitter in the mammalian CNS.  

 Taken together, the findings that barbiturates potentiate inhibitory GABA-A receptors and inhibit excitatory 

AMP receptors can explain the CNS-depressant effects of these agents.  

 At higher concentration, they inhibit the Ca
2+

-dependent release of neurotransmitters.  

 At very high concentrations, barbiturates depress Na
+
 and K

+
 channels also. 

 

Structure Activity Relationship of Barbiturate derivatives:  

Prototype drug in this category is Barbituric acid i.e. Malonyl urea. 

   

It lacks CNS depressant activity, but substitutions at various positions give many compounds having sedative-

Hypnotic activity. 

Generally, substitution has been done at 1
st
 and 5

th
 position. 

 

In 1951, Sandberg postulated that, a good hypnotic barbituric acid derivative must have –  

(a) Acidity within certain limits:  

(b) Lipid-water solubility (partition coefficient) between certain limits.  

 

(a) Acidity:  

 The acidity value within certain limits is essential to give a proper ratio of ionised (dissociated) and 

unionised (undissociated) forms which is important to cross blood-brain-barrier.  

 It takes approximately 40-60 % dissociation to enable a barbiturate to cross BBB and exerts an effect on 

CNS. A determination of the pKa can thus be predictive of CNS activity.  
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 On the basis of acidity values, barbiturates are divided into two classes.  

 

Hypnotic Class          Inactive Class 

(i) 5, 5-disubstituted barbituric acids.     (i) 1-substituted barbituric acids 

(ii) 5, 5-disubstituted thiobarbituric acids.    (ii) 5-substituted barbituric acids 

(iii)1, 5, 5-trisubstituted barbituric acids.    (iii) 1, 3- disubstituted barbituric acids. 

(iv) 1, 5-disubstituted barbituric acids. 

(v) 1, 3, 5, 5-tetrasubstituted barbituric acids 

Inactive class is inactive since they are not acidic. They upon metabolism, produce 1, 5, 5-trisubstituted 

barbituric acids, which are acidic.  

 

(b) Lipid-water solubility (partition coefficient):  

 Once the acidity value criteria is satisfied, the lipid-water solubility or partition coefficient is calculated to 

find out whether the compound is active or not.  

 The following structural skeleton is essential for hypnotic activity.  

 

(1) Both „H‟ atoms at 5th
 position replaced by alkyl group or aryl group results in a drug which can easily cross 

BBB. For example, Phenobarbitone 

 

(2) The sum of the carbon atoms of both substituents at carbon 5 should be between 6 and 10 in order to attain 

optimal hypnotic activity. This sum is also an index of duration of action.  

Sum value Duration of action  

7 - 9 Rapid onset and shortest duration  
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5 - 7 Intermediate duration action  

4 Slowest onset and longest duration  

(Two ethyl groups or an ethyl and a phenyl) 

(3) Within the same series, the branched chain isomer has greater lipid solubility and hypnotic activity but has 

shorter duration action.  

Branched, cyclic or unsaturated chains at 5
th

 position generally reduce the duration of action due to 

increased ease of metabolic conversion to a more polar, inactive metabolite.  

The greater the branching, more potent will be the drug e.g. pentobarbital is more potent than amobarbital. 

 

(4) Shortening of alkyl chain resist oxidation of the drug and it act as a long acting drug.         e.g. Barbirone  

 

(5) However, the stereoisomers possess approximately same potencies.  

(6) Within the same series the unsaturation (i.e. allyl, alkenyl, cycloalkenyi analogues) may result in greater 

potency than the saturated analogues with the same number of carbon atoms.  

(7) Alicyclic or aromatic substituted analogues are more potent than analogues with aliphatic substituents with 

the same number of carbon atoms.  

(8) Introduction of a halogen atom into the 5-alkyl substituent increases potency.  

(9) Introduction of a polar substituent (OH, NH2, COOH, CO, RNH, SO3H) into the aromatic group at C-5 

results in decreased lipid solubility and potency.  

(10) Substitution of –CH3 group at 1
st
 position increases lipid solubility with shorter duration of action. e.g. 

Methylbarbirone 
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(11) Substitution to both N1 and N3 by alkyl groups eliminates sedative action of a drug. 

(12) Isosteric replacement of oxygen at 2
nd

 position by sulphur gives thiobarbiturates having increased 

liphophilicity and shorter duration of action. Drug will have increased CNS depressant activity and known 

as ultrashort acting barbiturates. For example, Thiopentone 

 

 

(13) Isosteric replacement of oxygen at position 2,4,6 by more sulphur atoms abolishes the hypnotic activity of 

the compound. 

 

     

  

  



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 12 

 

Q. 3 Give SAR of Benzodiazepines. 
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Q. 4 Give chemical classification of Antipsychotics and discuss the SAR of Phenothiazine. 

 

Chemical classification of Antipsychotics: 

 

 
 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 17 

 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 18 
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SAR of Phenothiazine: 
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Q. 5  What are antiepileptic drugs? Give their mechanism of action. Classify with examples. 

 

 Definition: 

Antiepileptic drugs are the drugs used invariably in adequate and impressive control and management of 

Epilepsy which is CNS disorder essentially characterized by recurrent transient attacks of disturbed brain 

function which ultimately give rise to motor (convulsive), sensory (seizure) and psychic sequence of events. 

 

 Classification: 

A. Based on chemical nature 

B. Based on MOA 

 

A. Based on chemical nature: 

1. Barbiturates: 

  
 

2. Hydantoins: 

  
 

3. Oxazolidine diones: 

 

 
 

 

Drug example R1 R2 R3 

Phenobarbitone H C2H5 C6H5 

Mephobarbitone CH3 C2H5 C6H5 

Metharbital CH3 C2H5 C2H5 

Drug example R3 R5 R5
’ 

Phenytoin H C6H5 C6H5 

Mephenytoin CH3 C2H5 C6H5 

Ethotoin C2H5 H C6H5 

Drug example R3 R5 R5
’ 

Trimethadione CH3 CH3 CH3 

Paramethadione CH3 CH3 C2H5 
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4. Succinimides: 

  
 

5. Acetyl Urea: 

 
 

6. Benzodiazepines: 

 
 

7. Iminostilbens: 

 
 

8. Aliphatic carboxylic acid: 

 

Drug example R R
’ 

R
”
 

Phenysuximide C6H5 H CH3 

Methsuximide C6H5 CH3 CH3 

Ethosuximide C2H5 CH3 H 

Drug example R R
’ 

Phencemide H H 

Drug example R1 R2 R3 R7 R2
’ 

Diazepam CH3 =O H Cl H 

Clonazepam H =O H NO2 Cl 

Nitrazepam H =O H NO2 H 
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9. New and potent Anticonvulsants: 

  
 

10. Miscellaneous: 

  

Primidone    Felbamate 

B. Based on MOA: 

1. Drugs inhibiting Sodium channel:  

 Phenytoin, Mephenytoin  

 Valproate 

 Lamotigine  

 Carbamazepine 

 

2. Drugs affecting Calcium channel: 

 Funarizine 

 Trimethadiones  

 Ethosuximide, Phensuximide, Methosuximide 

 Valproate 

 

3. Drugs affecting GABA: 

a. GABA Transaminase inhibitor: Vigabatrine, Sodium valproate 

b. GABA reuptake inhibitor: Tigabine 

c. GABA receptor stimulator acting on GABA chloride ionophore complex: 

 Progabide 

d. Drugs which release GABA: Gabapentin 

 

4. Drugs which bind through Barbiturate receptor: Phenobarbitone, Mephobarbitone 

5. Drugs which bind through Benzodiazepine receptor: Diazepam, Clonazepam 

6. NMDA receptor antagonist: Phencyclidine, Barbiturates, Felbamate 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 28 

 

 Mechanism of Action: 

 

Goals of treatment of Epilepsy: 

 Normalization of seizure foci 

 Prevention of origin of seizure from the foci 

 Prevention of PTP (Post-titenic potential) 

 Blockage of propogation of seizure 

 Elevation of excitatory synaptic threshold 

 Potentiation of pre or post-synaptic inhibition 

 Prolongation of the refractory period 

 Blockage of repetitive neuronal firing 

 Blockage of synchronization of neuronal discharge 

These goals can be achieved by following strategies: 

 Modification of ion conductances 

This includes   

- Blockage of voltage gated sodium and calcium channels 

 - Activation of voltage gated potassium channels 

 Increasing inhibitory (GABAergic) transmission 

 Decreasing excitatory (Glutamatergic-NMDA) activity 

 

 
This figure is just for explanation. No need to draw in exam. 
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1. Drugs inhibiting Sodium channel:  

Drugs of this class act on sodium channels on the neuronal cell membrane preventing repetitive 

detonation of normal brain cells during “depolarization shift” that occurs in epilepsy. 
This is achieved by 

i. Prolonging the inactivated state of the voltage sensitive neuronal Na
+
 channel and governs the 

refractory period. As a result high frequency discharges are inhibited with little effect on low 

frequency discharge. 

ii. Promoting sodium efflux from neurons stabilizing the threshold against hyper excitability. 

iii. Reducing PTP at synapses. Loss of PTP prevents corticle seizure foci from detonating adjacent 

corticle areas. 

 

2. Drugs affecting Calcium channel: 

They probably act by reducing threshold T-type Ca
++

 currents in thalamic neurons and hence stabilizes 

neuronal membrane. 

 

3. Drugs affecting GABA: 

Drugs of this class increase concentration of GABA. GABA is major inhibitory neurotransmitter. Hence, 

increase in concentration of GABA produces antiepileptic effect. Drugs of this class increase 

concentration of GABA by 

 Inhibiting GABA Transaminase enzyme 

 Inhibiting GABA reuptake 

 Stimulating GABA receptor 

 

4. Drugs which bind through Barbiturate receptor: 

They operate through GABAergic mechanism. They potentiate action of GABA. 

 

5. Drugs which bind through Benzodiazepine receptor: 

They operate through GABAergic mechanism. They potentiate action of GABA. 

 

6. NMDA receptor antagonist: 

NMDA (N-methyl-D-aspartate) is an excitatory neurotransmitter. NMDA receptor antagonist blocks 

effect of NMDA giving antiepileptic effect. 
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Q. 6 Explain SAR of Anticonvulsants: 

 

SAR of Anticonvulsants incldes SAR of following classes because they are main classes of Anticonvulsants. 

1. SAR of Barbiturates 

2. SAR of Hydantoins 

3. SAR of Oxazolidine diones 

4. SAR of Succinimides 

5. SAR of Acetyl Urea 

6. SAR of Benzodiazepines 

7. SAR of Aliphatic carboxylic acid 

 

1. SAR of Barbiturates: 

 

  
 Optimum activity is observed when one of the substituents at C5 is phenyl.  

 The 5, 5 - diphenyl derivative has less activity than phenobarbitone.  

 N2 and N3 substitutions, in some cases also resulted in an increased activity.  

 5, 5 - dibenzyl barbituric acid, causes convulsions. 

 

2. SAR of Hydantoins: 

 

  
 

 A 5-phenyl or other aromatic substituent is essential for the activity.  

 Alkyl substituents at position 5 may contribute to sedation, a property absent in phenytoin.  

 Among other hydantoins, like spiro-hydantoins, thiohydantoins, dithiohydantoins and 1, 3-

disubstituted hydantoins, some exhibit activity against chemically induced convulsions while 

remaining are ineffective against electroshock induced convulsions. 

 

 

Drug example R1 R2 R3 

Phenobarbitone H C2H5 C6H5 

Mephobarbitone CH3 C2H5 C6H5 

Metharbital CH3 C2H5 C2H5 

Drug example R3 R5 R5
’ 

Phenytoin H C6H5 C6H5 

Mephenytoin CH3 C2H5 C6H5 

Ethotoin C2H5 H C6H5 
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3. SAR of Oxazolidine diones: 

 

 
 The nature of the substituents on C5 is important e.g., lower alkyl substituents tend towards anti petit mal 

activity while aryl substituents towards anti grand mal activity e.g.,  

 

Both are active against petit mal epilepsy. While,  

 

It is active against grand mal epilepsy. 

 The N-alkyl substituent does not affect the activity since all clinically used agents from this class, 

undergo N-dealkylation in metabolism. e.g. The anticonvulsant activity of trimethadione is due to 

mainly its N-demethylated metabolite, dimethadione. 

 

Drug example R3 R5 R5
’ 

Trimethadione CH3 CH3 CH3 

Paramethadione CH3 CH3 C2H5 
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 Similarly paramethadione also undergoes N-demethylation in-vivo to yield 5-ethyl-5-methyl oxazolidine 

-2, 4-dione, which is responsible for observed anticonvulsant action of paramethadione.  

  

Paramethadione is similar to trimethadione but less effective and less toxic. 

 

4. SAR of Succinimides: 

  
 Methsuximide and phensuximide have phenyl substituents which make them active against 

electrically induced convulsion.  

 N-methylation decreases activity against electroshock seizures and impart more activity against 

chemically induced convulsions.  

 α-Methylalkoxyphenyl succinimides and alkoxybenzylsuccinimides were active anticonvulsants. 

The length of the alkoxy group here determines the activity. 

 

5. SAR of Acetyl Urea: 

 
 Among aliphatic acetyl ureas, the highest anticonvulsant activity is found in those derived from 

branched chain acids of about seven carbon atoms.  

Drug example R R
’ 

R
”
 

Phenysuximide C6H5 H CH3 

Methsuximide C6H5 CH3 CH3 

Ethosuximide C2H5 CH3 H 

Drug example R R
’ 

Phencemide H H 
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 With a further increase in molecular weight, the anticonvulsant activity gradually terminates and 

hypnotic effect predominates. 

 Phenacemide is most active agent amongst the aromatic acetylurea.  

 Any substitution on the nitrogen of phenacemide does not increase further the anticonvulsant 

activity. 

 Activity decreases with aromatic substitution of phenacemide with a gradual increase in hypnotic 

activity.  

 Diphenylacetylurea is inactive. 

 

6. SAR of Benzodiazepines: 

 
 The electron withdrawing atom or group at position 7 increases the anti-epileptic activity while 

electron donating substituents at 7, 8 or 9 positions decrease it.  

 A phenyl group at position 5 is necessary for activity. But only halogen substituents are allowed in 

the ortho position.  

 The electron withdrawing groups at ortho or diortho positions at 5-phenyl increase the activity while 

any substituent on meta or para position at 5-phenyl decreases the activity.  

 Methyl substitution at position 1 confirms high activity. 

 

7. SAR of Aliphatic carboxylic acid: 

 
 The anticonvulsant activity increases with increased chain length.  

 Introduction of a double bond decreases the activity.  

 Introduction of a secondary or tertiary hydroxyl group or replacement of carboxyl by hydroxyl group 

has no effect. 

  

Drug example R1 R2 R3 R7 R2
’ 

Diazepam CH3 =O H Cl H 

Clonazepam H =O H NO2 Cl 

Nitrazepam H =O H NO2 H 
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Q. 7 What are Analgesics? Write SAR and mode of action of morphine. 

 

 Analgesics:  

 Analgesia is a state where there is sensitivity to pain without loss of consciousness.  

 Analgesics are the drugs which produced analgesia.  

 They can be defined as-“Analgesics are the agents which produce symptomatic relief from pain without 

curing cause of pain, by acting in the CNS or on peripheral pain mechanisms, without significantly 

altering consciousness.” 

 

 Mode of Action of Morphine:  

 Morphine acts as agonist of the mu and kappa opioid receptors. 

 Agonist activity at opioid receptors opens potassium channels and prevents the opening of voltage-gated 

calcium channels. This reduces neuronal excitability and inhibits the release of pain neurotransmitters. 

 Due to this release of substance P (Neurotransmitter of pain modulation) from the primary pain afferents 

in the spinal cord and its postsynaptic action on dorsal horn neuron is inhibited. This results in analgesia. 
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 Structure activity relationship of Morphine:  
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Q. 8 What are NSAIDs? Classify them with two examples of each class. Write synthesis of one NSAID 

having one chiral center. 

 

 Definition: 

“NSAIDs are the drugs used primarily to treat inflammation (Anti-inflammatory), mild to moderate pain 

(Analgesic) and fever (Antipyretic). They are called Non-steroidal as they lack steroidal nucleus in their 

structure”. 

 

NSAIDs have three major actions: 

 Anti-inflammatory 

 Analgesic 

 Antipyretic 

They are also known as Non-narcotic analgesics with antipyretic and Anti-inflammatory action.  

 

 Classification: 

1 Non-selective COX inhibitors: 

I. Salicylates: Aspirin (Acetyl salicylic acid), Sodium salicylate 

II. Pyrazolon derivatives: Phenylbutazone, Oxyphenbutazone 

III. Indole derivatives: Indomethacin, Sulindac  

IV. Propionic acid derivatives: Ibuprofen, Naproxen 

V. Fenamates or Anthranic acid derivatives: Mephenamic acid, Meclophenamate 

VI. Aryl acetic acid derivatives: Diclofenac, Tolmetin 

VII. Oxicam derivatives: Piroxicam, Tenoxicam 

VIII. Pyrrolo-Pyrrole derivatives: Ketorolac 

2 Preferential COX-II inhibitors: Nimesulide, Meloxicam 

3 Selective COX-II inhibitors: Celecoxib, Rofecoxib 

4 Analgesic-Antipyretic with poor Anti-inflammatory action: Paracetamol, Phenacetin 
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Synthesis of one NSAID having one chiral center: 

Ibuprofen has one chiral center. 

 
 

Synthesis of Ibuprofen: 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 42 

 

Q. 9 Write a note on narcotic antagonists with its mechanism. 

 
 

  
Nalorphine Hydrochloride    Levallorphane Tartarate 

 

 

    
Naloxone Hydrochloride       Propiram 
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Mechanism of action: 

Narcoitc antagonists act by antagonizing opioid receptors. Pure antagonists have fully antagonizing action 

for opioid receptors. Partial antagonists have more antagonist and less agonist action for opioid receptors.   

Partial agonists have less antagonist and more agonist action for opioid receptors. 

Naloxone has high affinity for µ receptor than δ receptor and lowest for κ receptor. 
Nalorphine has competitive antagonist action on µ receptor and agonist at κ receptor. 
Levallorphan act as an antagonist of µ receptor and as an agonist of κ receptor. 
 

Uses: 
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Q. 10 Enlist various physicochemical parameters that affect biological activity of drugs. Explain the 

effect of protein binding and hydrogen bonding on action of drugs. 

  

 Physicochemical parameters that affect biological activity of drugs are as follows: 

 Ionization,  

 Solubility,  

 Partition Coefficient,  

 Hydrogen bonding,  

 Protein binding,  

 Chelation,  

 Bioisosterism,  

 Optical and Geometrical isomerism. 

 

Protein binding: 
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Hydrogen bonding: 
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Q. 11 Discuss the role of Partition coefficient and solubility in drug’s biological action. 

 

Partition coefficient: 
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Solubility: 
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Q. 12 Explain how Ionization affects biological activity of a drug. 
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Q. 13 Write a note on Bioisosterism. 
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Q. 14 Explain Optical and Geometrical isomerism affecting drug activity. 

 

Optical Isomerism: 

 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 68 

 

 

 
 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 69 

 

 

 

 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 70 

 

 
 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 71 
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Geometrical Isomerism: 
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Q. 15 Explain oxidation reaction of Phase-I metabolism. 
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Q. 16 Write a note on glucuronide conjugation of Phase II metabolism. 
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Q. 17 Explain factors affecting drug metabolism including stereo chemical aspects. 
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Q. 18 Write in detail Neurochemistry of Acetylcholine. 
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Q. 19 Explain SAR of Acetylcholine in detail. OR Describe SAR of parasympathomimetic agents. OR  

Give SAR of cholineesters (Parasympathomimetics). OR Explain SAR of Cholinergic agonists in 

detail with suitable example. 

Acetylcholine is the prototype of the category Parasympathomimetic drugs. A large number of modifications 

have been made to synthesize new derivatives which are more selective and having longer duration of action. 
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Q. 20 Write a note on Parasympathomimetics. 

 
 

Classification: 

 

 
  



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 94 

 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 95 

 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 96 

 

 



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 97 

 

Mechanism of action: 

 

Directly acting Drugs: 

Structure of drugs of this class are similar to Ach. So, They can bind to muscarinic and nicotinic receptor in a 

same way as that of Ach. Due to binding with receptors, they lead to activation of receptor on effector cell or 

directly bound organ function. Due to this activation, they give biological action similar to Ach and thus, 

enhance activity of Ach. 

 

Indirectly acting Drugs: 

 
Cholinesterase enzyme hydrolyses Ach in its free form. 

This enzyme has 3 acting sites through which it can bind to Ach leading its hydrolysis. 

1. Anionic site 

2. Cationic site 

3. Esteric site 

Reversible acting drugs combine to anionic and esteric sites of cholinesterase enzyme and form complex 

which is reversible. After breakdown of this complex, the enzyme is still available in its original form capable 

to cause hydrolysis of Ach. 

Thus, Reversible acting drugs have shorter duration of action. 

Irreversible acting drugs combine to esteric sites of cholinesterase enzyme and initiate esterification of the 

enzyme. After esterification, the enzyme will not be available in its original form capable to cause hydrolysis of 

Ach. The complex formed by combination of Irreversible acting drugs with cholinesterase is irreversible. 

Thus, hydrolysis of Ach is inhibited through inhibiting the activity of cholinesterase enzyme indirectly. 

 

Uses: 

 Open and narrow angle glaucoma 

 Mydriasis 

 Arterial tachycardia 

 Urinary retention 

 Atonic bladder 

 Atonic constipation 

 Post-operative and post-partum intestinal ileus 
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 Paralytic ileum 

 Myasthenia gravis 

 Atropine poisoning 

 Curare poisoning 

 As nerve gas, As insecticide and pesticide (Organophosphorous compounds) 

 

Adverse effects: 
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Q. 21  Write a note on Parasympatholytic agents. 

 

Parasymapathomimetics or Anticholinergics are chemical substances that block or antagonize the effect of 

Acetylchline neurotransmitter in CNS. 
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Q. 22 Write SAR of muscarinic antagonists. OR Explain the SAR of parasympatholytics. 
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Q. 23 Write in detail about neurochemistry of catecholamines. 

 

Catecholamines are derivatives of catechol (o-dihydroxy benzene) with aminoethyl side chain. They are 

neurotransmitters of adrenergic system. 

 

Neurochemistry of catecholamines involves their 

 Biosynthesis 

 Storage 

 Release 

 Catabolism  

 Reuptake 

  

Biosynthesis of catecholamines: 
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 Reuptake of catecholamines: 
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Q. 24 Write a short note on sympathomimetics. 

 

Sympathomimetics are the drugs which mimic action of sympathetic nervous system. 
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Q. 25 Describe SAR of β-phenylethanolamine.OR Discuss SAR of adrenergic agonist. OR Discuss SAR 

of sympathomimetics. 
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Q. 26 Write a note on sympatholytic agent. 

 

Sympatholytics are the drugs which block or antagonize the action of sympathetic nervous system. 
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Q. 27 Write SAR of β-blockers. Give synthesis of Propranolol. 
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Synthesis of Propranolol: 
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Q. 28 Classify General anesthetics and give synthesis of Halothane. 
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Synthesis of Halothane: 
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Q. 29 Write structure and IUPAC name of following: (Each carries 1 or 2 marks). 

1. Alprazolam 

2. Aspirin 

3. Hydroxyamphetamine    

4. Carbamazepine   

5. Carvedilol    

6. Chlorpromazine   

7. Chlorprothixene    

8. Clonazepam   

9. Diclofenac 

10. Glutethmide    

11. Halothane  

12. Ibuprofen 

13. Indomethacin  

14. Labetalol   

15. Naproxen  

16. Oxazepam 

17. Paraldehyde  

18. Pentazocine  

19. Secobarbital 

20. Scopolamine Hydrobromide   

21. Thiopental sodium  

22. Valproic acid  

 

Sr. 

No. 
Drug Structure IUPAC name 

1.  Alprazolam 

 

8-chloro-1-methyl-6-phenyl-4H-

1,2,4triazolo[4,3-a] [l,4]benzodiazepine 

2.  Aspirin 

 

2-acetoxybenzoic acid. 

3.  
Hydroxyampheta-

mine 

 

4-(2-aminopropyl)phenol 
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4.  Carbamazepine 

 

5H-dibenz[b,f]azepine-5~carboxarnide 

 

5.  Carvedilol 

 

(RS)-I-(9H-carbazol-4-yloxy)-3[[2-(2-

methoxyphenoxy)ethyl]amino] propan- 

2-ol 

 

6.  Chlorpromazine 

 

2-chloro-10-(3dimethylaminopropyl) 

phenothiazine hydrochloride 

7.  Chlorprothixene 

 

(3E)-3-(2-chlorothioxanthen-9-ylidene)-N,N-

dimethylpropan-1-amine 

8.  
Clonazepam 

 

 

5-(2-chlorophenyl)-7-nitro-1,3~dihydro 

~2H-1,4-benzodiazepin-2-one 

9.  
Diclofenac sodium 

 

 

Sodium 2-[(2,6-dicWorophenyl)amino] 

phenylacetate 

10.  Glutethmide 

 

3-ethyl-3-phenylpiperidine-2,6-dione 

11.  Halothane 

 

(RS)-2-bromo-2-chloro-1,1,1-trifluoroethane 
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12.  Ibuprofen 

 

(RS)-2-(4-isobutylphenyl)propionic acid. 

13.  Indomethacin 

 

1-(4-chlorobenzoyl)-5-methoxy-2-

methylindol-3-ylacetic acid. 

 

14.  
Labetalol 

Hydrochloride 

 

all-rac-2-hydroxy-5- [l-hydroxy2-                

(1-methyl -3 phenylpropylamino) 

ethyl]benzamide hydrochloride. 

15.  Naproxen 

 

(2S)-2-(6-methoxynaphthalen-2-yl) 

propionic acid. 

16.  Oxazepam 

 

7-chloro-3-hydroxy-5-phenyl-1,3-dihydro-

2H1,4-benzodiazepin-2-one. 

17.  Paraldehyde 

 

2,4,6-trimethyl-1 ,3,5-trioxane 

18.  Pentazocine 

 

(2RS, 6RS, llRS)-6, II-dimethyl-3-(3-

methylbut2-enyl)- 1,2,3,4,5,6-hexahydro-

2,6-methano-3-benzazocin-8-ol 
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19.  
Secobarbital 

Sodium 

 

sodium (RS)-5-allyl-5-(Imethylbutyl) 

barbiturate. 

20.  
Scopolamine 

Hydrobromide 

 

[(1S,5R)-9-methyl-3-oxa-9-azatricyclo 

[3.3.1.02,4]nonan-7-yl] (2S)-3-hydroxy-2-

phenylpropanoate; trihydrate; hydrobromide 

21.  
Thiopental sodium 

 

 

Thiopentone Sodium is a mixture of 

Sodium(RS)-5-ethyl5-(1-methylbutyl) -2 

thiobarbiturate and anhydrous sodium 

carbonate 

 

22.  
Valproic acid 

 

 

2-propylpentanoic acid 
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Q. 30 Give the synthesis of following drugs: (Each carries 1 or 2 or 2.5 marks) 

1. Salbutamol  

2. Dicyclomine hydrochloride  

3. Barbital  

4. Chlorpromazine hydrochloride  

5. Phenytoin  

6. Carbamazepine  

7. Halothane 

8. Methohexital sodium  

9. Propranolol  

 

 

  



MEDICINAL CHEMISTRY I (BP402TP) 

 

Faculty of Pharmacy, Dr. Subhash Technical Campus, Junagadh Page 139 

 

1. Salbutamol  
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2. Dicyclomine hydrochloride 
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3. Barbital  

 
 

4. Chlorpromazine hydrochloride 

 

  

5. Phenytoin  
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6. Carbamazepine  

 

2 moles of 2-nitro benzyl chloride undergoes self alkylation in the presence of sodium amide. The 

resulting intermediate undergoes heating, catalytic reduction and then further heating to give 

iminostilbene. Iminostilbene is first reacted with Phosgene and then with ammonia to get 

carbamazepine. 
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7. Halothane 

 

 

8. Methohexital sodium  

 
9. Propranolol 

 


