
ANTIANGINAL DRUGS 



 

► Antianginal drugs prevent, abort or terminate attacks of angina 

pectoris. 

► Angina Pectoris is a pain syndrome due to induction of an adverse 

oxygen supply/demand situation in a portion of the myocardium. 

***The risk factors for the development of angina pectoris and CHD are 

genetic predisposition, age, male sex, and a series of reversible risk factors. 

The most important factors include high-fat and cholesterol-rich diets, lack of 

exercise, inability to retain normal cardiac function under increased exercise 

tolerance, tobacco and smoking (because nicotine is a vasoconstrictor), 

excessive alcohol drinking, carbohydrate and fat metabolic disorders, 

diabetes, hypertension, obesity, and the use of drugs that produce 

vasoconstriction or enhanced oxygen demand. 





Classification of Antianginal Drugs 
 
1. Nitrates: 
 
(a) Short acting: Glyceryl trinitrate (GTN, Nitroglycerine) 
(b) Long acting: Isosorbide dinitrate (short acting by sublingual route), Isosorbide 

mononitrate, Erythrityl tetranitrate, Pentaerythritol tetranitrate. 
 
2. Calcium Channel Blockers: 
 
(a) Phenyl alkylamines: Verapamil, Gallopamil 
(b) Benzothiazepine: Diltiazem 
(c) Dihydropyridines: Nifedipine, Felodipine, Amlodipine, Isradipine, Nitrendipine, 

Nimodipine, Lacidipine, and others.  
 

3. β Blockers: 
 
 Propranolol, Metoprolol, Atenolol and others. 
 
4. Others: Nonspesific Coronary Dilators  



Calcium Channel Blockers - Classification 







Phenyl ring substitution (X): 

Nonidentical esters at C3 and C5  

result in C4 chiral carbon  

(asymmetrical compounds enhance 

selectivity) 



Hantzsch Dihydropyridine (Pyridine) Synthesis 

H O

NO2

+

H3C

O

CH3

O

O

+ NH3

N

OO

H

O O
NO2

Nifedipin

(1 mol) (2 mol)

(CH3COCH2COOCH3)

H O

NO2

+

R

O

CH3

O

O

R1

O

CH3

O

H2N

CH3COCH2COOR1 + NH3

H3C C CH2COOR1

NH

H C

NO2

COOR

C

O

CH3

-H2O

N

O
R1

O
R

H

O O
NO2

-H2O





Compound R1 R2 R3 R4 

Nifedipine - ADALAT®, KARDILAT®, NIDILAT® 
dimethyl 2,6-dimethyl-4-(2-nitrophenyl)-1,4-
dihydropyridine-3,5-dicarboxylate 

CH3 CH3 CH3 

Nitrendipidine-BAYPRES® 
3-ethyl 5-methyl 2,6-dimethyl-4-(3-
nitrophenyl)-1,4-dihydropyridine-3,5-
dicarboxylate 

CH3 

 
CH3 C2H5 

Nimodipine-NIMOTOP® 
3-isopropyl 5-(2-methoxyethyl) 2,6-
dimethyl-4-(3-nitrophenyl)-1,4-
dihydropyridine-3,5-dicarboxylate 

CH3 -(CH2)2OCH3 -CH(CH3)2 

Amlodipine-NORVASC®, NIPIDOL® 
3-ethyl 5-methyl 2-((2-aminoethoxy)methyl)-
4-(2-chlorophenyl)-6-methyl-1,4-
dihydropyridine-3,5-dicarboxylate 

-CH2OCH2CH2NH2 C2H5 CH3 
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Compound R1 R2 R3 R4 

Felodipine-PLENDIL® 
 3-ethyl 5-methyl 4-(2,3-dichlorophenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate 

CH3 C2H5 CH3 

Isradipine- DynaCirc®, Prescal® 
3-isopropyl 5-methyl 4-(benzo[c][1,2,5]oxadiazol-
4-yl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate 

CH3 -CH(CH3)2 CH3 

Lacidipine-LACIPIL®, MOTENS® 
(E)-diethyl 4-(2-(3-tert-butoxy-3-oxoprop-1-
enyl)phenyl)-2,6-dimethyl-1,4-dihydropyridine-
3,5-dicarboxylate 

CH3 C2H5 -C2H5 

Nilvadipine  -NILVADIS® 
5-isopropyl 3-methyl 2-cyano-6-methyl-4-(3-
nitrophenyl)-1,4-dihydropyridine-3,5-
dicarboxylate 

-CN CH3 -CH(CH3)2 

Nicardipine-CARDENE® 
 3-(2-(benzyl(methyl)amino)ethyl) 5-methyl 2,6-
dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-
3,5-dicarboxylate 

CH3 

 
CH3 

 CH2CH2N
CH3

CH2 C6H5



Metabolism        CYP3A4  



b) Benzothiazepine drvs. 

 

Diltiazem 
 

 

 

 

 

 

 

(2S,3S)-5-(2-(dimethylamino)ethyl)-2-(4-methoxyphenyl)-4-oxo-2,3,4,5-

tetrahydrobenzo[b][1,4]thiazepin-3-yl acetate 

 

 

       *Active metabolite is desacetyl diltiazem                                                 40-50% activity 

  

       *N-Demethylation  -NHCH3 

 

       *O-Demethylation (congutaion via phenol) 

 

The drug is used in patients with variant angina and is used also as antiarrhythmic agent. 

N

S

N
H3C

H3C

H

O

O

CH3O

OCH3

H

*
*

S

N

OH

O



Synthesis of Diltiazem 





Synthesis of Verapamil and Gallopamil 

R= H                 Verapamil: 5-((3,4-dimethoxyphenethyl)(methyl)amino)-2-(3,4-dimethoxyphenyl)-
2-isopropylpentanenitrile (ISOPTIN®, VERAMIL®)(Class IV antiarrhythmic)  

 

R= OCH3           Gallopamil : 5-((3,4-dimethoxyphenethyl)(methyl)amino)-2-isopropyl-2-(3,4,5-
trimethoxyphenyl)pentanenitrile (PROCORUM®) 

 

 

      

      





Others: Nonspesific Coronary Dilators 

Compound Formula 

Dipyridamole-PERSANTIN® 
 
2,6-Bis[diethanolamino]-4,8-
dipiperidinopyrimido[5,4-d] pyrimidine 
 
2,2',2'',2'''-(4,8-di(piperidin-1-yl)pyrimido[5,4-
d]pyrimidine-2,6-diyl)bis(azanetriyl)tetraethanol 
 

Dilazep-CORMELIAN® 
 
3,3'-(1,4-diazepane-1,4-diyl)bis(propane-3,1-diyl) 
bis(3,4,5-trimethoxybenzoate) 

Carbocromen-INTENSAIN® 
 
ethyl 2-(3-(2-(diethylamino)ethyl)-4-methyl-2-oxo-2H-
chromen-7-yloxy)acetate 

Khellin 
 
4,9-dimethoxy-7-methyl-5H-furo[3,2-g]chromen-5-
one 
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