
β-agonists: 

Beta-blockers, WADA S3 



β2-agonists:  

Phenylethanolamines: bronchodilators anti-asthma. 

• Short-acting: SALBUTAMOL      

 

 

 

 

• Long-acting: FORMOTEROL 

 

 

β2  + 

Beta-blockers, WADA S3 



β-antagonists: 

Beta-blockers, WADA P2 



β-blockers: lowers blood pressure by 
reducing peripheral vascular resistance 

 

Non-selective β-antagonists:  

PROPRANOLOL, PINDOLOL, TIMOLOL 

cfr adrenergic drugs 

 

Selective β1-antagonists:  

ATENOLOL, METOPROLOL, ACEBUTOLOL 

cfr adrenergic drugs 

 

Mixed α1/β1-antagonists: α1: vasodilat. 

LABETALOL, CARVEDILOL 

Beta-blockers, WADA P2 



αβ-agonists: 

Stimulants, WADA S6 



Stimulants, WADA S6 



Stimulants, WADA S6 

Non-specified stimulants: 

 

ADRAFINIL 

off-label anti-fatigue 

 

BENFLUOREX 

withdrawn drug, cardiovascular toxicity 

 

COCAINE 

abuse drug,  

 

 

PHENMETRAZINE 

 appetite suppressant, stimulant 

 

 



Mixed Simpathomimetics:  

Phenylisopropanolamines or Amphetamines: stimulants, anorexigenic, drugs of abuse. 

 

 

αβ  + 

Stimulants, WADA S6 



Stimulants, WADA S6 

Specified stimulants: 

 

OCTOPAMINE 

(NOR-SINEPHRINE) 

 

 

 

 

 

METHYLPHENIDATE 

indirect adrenergic (dopamine-

norepinephrine reuptake inhibitor) 

  

 

 



Stimulants, WADA S6 

Not prohibited/limited: 

 

CATHINE       Catha edulis 

> 5 µg/mL urine 

 

 

 

EPHEDRINE      Ephedra sp.pl. 

> 10 µg/mL urine 

 

 

  

CAFFEINE       Coffea arabica 

not prohibited 



Antipsychotics (neuroleptics):  

 

Psychosis: Mania and sensory hallucination. 
Schizophrenia: functional impairment of the CNS 
with hallucinations, manic behavior, thought 
disorder, incoherence, blunted affect, negativism, 
stereotyped behavior and lack of initiative. 

Changes(↑) in dopaminergic transmission. 

 

 

 

Neurosis: Maintained ability to perceive reality. 
Anxiety disorders with changes in mood, thought 
and behavioral dysfunctions. 

CNS drugs 



Antipsychotics (neuroleptics):  

 

Phenotiazines: D2 receptor antagonists. 
CHLORPROMAZINE. EW substituent 
critical for the activity. Lateral chain 
must be of 3 C. Extrapyramidal toxic 
effects. 

 

Thioxanthenes: cis-THIOTIXENE 

 

 

CNS drugs 



Antipsychotics (neuroleptics):  

 

 

phenotiazine/thioxanthene 
metabolism: 

 

• demethylation 

• sulphoxidation 

• hydroxylation 

• glucuronidation 

 

CNS drugs 



Antipsychotics (neuroleptics):  

 

Butyrrophenones: D2 / 5-HT2  receptors 
antagonists. HALOPERIDOL. Sedative 
effect lower than phenotiazines one. 
Extrapyramidal toxic effects. 

 

TRIFLUPERIDOL: 

 

 

 

CNS drugs 



Atypical antipsychotics (2nd generation neuroleptics):  

 

Benzamides: D2 / D3  receptors antagonists. SULPIRIDE. M3, 5-
HT1A, 5-HT3 antagonist too. Low absorption because of 
hydrophilicity. Antipsychotic effect lower than phenotiazines one. 
Less extrapyramidal toxic effects. 

 

Dibenzo(di)azepines: D1 / D2  receptors antagonists.  

 

OLANZAPINE: D2 / 5-HT2A  receptors antagonist.  

 

 

QUETIAPINE: H1 / α1 and α2 / 5-HT2A and D2 receptors antagonist. 

CNS drugs 



Atypical antipsychotics (2nd generation neuroleptics):  

 

Benzoisoxazoles and benzoisothiazoles: 5-HT2A / D2  receptors antagonists.  

 

RISPERIDONE 

 

 

 

Quinolinones and indolones: 5-HT1A,2A,2C / D2  receptors antagonists.  

 

ARYLPIPRAZOLE 

CNS drugs 



Anxiolytics: neurosis therapy 

 

GABAA receptors allosteric agonists:  

Benzodiazepines (DIAZEPAM, CHLODIAZEPOXIDE) 

Imidazopyridines, Pyrazolopyridazines, 
Cyclopyrrolones (ZOPICLONE, ZALEPLON, ZOLPIDEM)  

aminoacidergics; sedative-hypnotics 

 

5-HT1A agonists (BUSPIRONE) 

serotoninergic compounds 

 

SSRI (FLUOXETINE, PAROXETINE)  

antidepressant drugs 

CNS drugs 



Anxiolytics: 

 

Benzodiazepines SAR:  

 

• A-ring: should be aromatic / 
heteroaromatic (π/ π interactions). EW 
in 7 increases anxiolytic action. 6,8,9-
substituents decrease it. 

• B-ring: A proton acceptor in 2-position 
is important. 3-OH affects elimination 
rate, but not the anxiolytic power. 

• C-ring: not necessary. 4’-substitution: 
minor agonist activity. 2’-substitution: 
unchanged potency. 

• Heterocyclic-1,2-condensation: high 
receptor affinity. 

CNS drugs 



Sedative-hypnotics 

 

Allosteric modifiers (agonists): 

 

BARBITURATES 

sedative effect / low terapeutic index 

increase the time of the opening of the 
associated chloride ion channel 

CNS drugs 



CNS drugs 



Psychotomimetics  

 

Hallucinogens: produce, after administration of a 
single active dose, a significant shift in thinking, 
mood and perception without affecting 
significantly the memory.  

Do not produce stupor, narcosis and 
overstimulation;  

produce little effect autonomic and do not cause 
addiction. 

Different mechanisms of action: 

CB receptors agonists (cannabinols) 

NMDA  (Glu) receptor antagonists  

5-HT2A receptor partial agonists  

K opioid receptor agonists  

CNS drugs 



Psychotomimetics  

 

Cannabinoids:  

Δ9-TETRAHYDROCANNABINOL 

From Cannabis sativa, indica e ruderalis. 
Taken by inhalation (volatile). Main 
metabolite: 11-hydroxy-. 

 

 

Action on CB-1 e CB-2 receptors 
(transmembrane, G-protein coupled). 

 

Cannabinoids, WADA S8 



Psychotomimetics Ar-C-C-N 

 

Indolalkylamines:  

DIMETHYLTRYPTAMINE (DMT) 

 

PSILOCYN 

 

 

Glutamatergics: 

NMDA-antagonists:  PCP / KETAMINE 

 

Ergolines:  

LSD, 5-HT, DA, H, NA agonist, antagonist 
and partial agonist. 

CNS drugs 



Psychotomimetics Ar-C-C-N 

 

 

Betacarbolines:  

 

HARMINE (Malpighiaceae)  south america  IBOGAINE (Apocynaceae) africa 

 

 

 

 

 

    

Peruvian  

Ayahuasca 

CNS drugs 



Psychotomimetics Ar-C-C-N 

 

Phenylalkylamines: 

 

 

 

 

MESCALINE   DOM   MDMA 

(Lophophora williamsii)   (designer drugs) 

CNS drugs 



Psychotomimetics 

 

Catecholamines re-uptake inhibitors:  

COCAINE 

 

Metabolism:  

BENZOYLECGONINE 

 

Alcohol co-metabolism:  

COCAETHYLENE 

 

Thermal pyrolysis: 

ANHYDROECGONINE- 

METHYL ESTER 

Stimulants, WADA S6 



Drugs of abuse 

 

Alcohol 

Club Drugs 

Cocaine 

Fentanyl 

Heroin 

Inhalants 

LSD (Acid) 

Marijuana 

MDMA (Ecstasy) 

Methamphetamine 

PCP/Phencyclidine 

Prescription Drugs 

Steroids (Anabolic) 

Tobacco Addiction (Nicotine) 

http://www.drugabuse.gov/drugs-abuse 
 

FENTANYL 
 
 
 
 
 
AMYL NITRITE 
 
 

Stimulants, Narcotics, Cannabinoids, WADA S6, S7, S8 

http://www.drugabuse.gov/drugs-abuse
http://www.drugabuse.gov/drugs-abuse
http://www.drugabuse.gov/drugs-abuse


Opioids  

 

Analgesics o antinociceptives: painkillers for chronic 
or acute pain. 

Opiate (Opiaceo): morphime-related derivative. 

Opioid (Opioide): active on OP1,2,3,4 receptors: 

δ receptors (OP1) 

κ receptors (OP2) 

μ receptors (OP3) 

nociceptine receptors [orphan opioid] (OP4) 

 

Endogenous ligands: ENKEPHALINS/ENDORPHINS 

Opium alkaloyd: (-)-MORPHINE 

Narcotics, WADA S7 



Opioids  

 

 

Narcotics, WADA S7 



Narcotics, WADA S7 



Opioids  

 

Tolerance and withdrawal: Caused respectively by inhibition and by up-regulation of 
adenylate cyclase (overproduction of cAMP). Decreases with δ agonists / antagonists. 

Other side effects: respiratory depression, constipation, excitement, euphoria, nausea, miosis. 

 

SAR: 5R, 6S, 9R, 13S, 14R. Tertiary amine and OH in 3 position are critical. 

3-5 atoms N-substituents cause antagonism; with larger N-substituents 
back to agonists. 

 

 

 

   

Narcotics, WADA S7 



  

 

μ-antagonists: induce receptor 
conformational change, preventing the 
activation of G-protein. 

 

NALOXONE: 

 

 

 

 

NALTREXONE: 

 

   

Opioids  

 

μ-agonists: Prodrugs/ 
6-ketoderivatives 

 

HEROIN: 

 

 

 

 

OXYMORPHONE: 10 
times more powerful 
than morphine 

 

   

Narcotics, WADA S7 



K-opioid psychotomimetics 

 

K-opioid agonists:  

SALVINORIN A: neoclerodane diterpenoid. 

Most potent psychotomimetic. No nitrogen! 

From Salvia divinorum. 

 

 

 

Share mechanism with ENADOLINE, 
synthesized as analgesic. 

CNS drugs 



Opioids  

 

Simplification and breakdown: 

Morphinans: removal of epoxy bridge. 

LEVORPHANOL: 6 times more powerful 
than morphine. Better lipofilicity and better 
μ-receptor affinity. 

 

 

BUTORPHANOL: μ-antagonist and κ-
agonist.  Analgesic power 5-fold larger with 
respect to morphine.  

Various side effects.  

Not used as narcotic.   
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Narcotics, WADA S7 



Opioids  

 

Simplification and breakdown: 

Benzomorphans: removal of epoxy bridge and of C-ring 

PENTAZOCINE: weak μ-antagonist and κ-agonist. Analgesic 
power 6-fold smaller with respect to morphine. Can 
induce disphoria. 

 

4-phenil(anilido)piperidines:  

MEPERIDINE: Analgesic power 10-fold smaller with 
respect to morphine. Used in obstetrics.  

 

SUFENTANYL: Analgesic power 800-fold larger with 
respect to morphine. It’s an anesthetic and causes poor 
respiratory depression. 

Narcotics, WADA S7 



Opioids  

 

Simplification and breakdown: 

Diphenylpropylamines:  

METHADONE: Eutomer: R(-). 
Analgesic used in drug addiction 
recovery. Half-life 19 h. 

 

Phenylpropylamines :  

TRAMADOL: Opioid power 3800-fold 
smaller with respect to morphine. 
Active on δ, κ receptors, NET and 
SERT. Painkiller. 

Narcotics, WADA S7 



Ethanol  

 

Alcohol, WADA P1 


