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MiMi  ripetoripeto   ancoraancora éé  lala  piùpiù   importanteimportante   perper   noi!noi!   

  

NON CONFONDEREMO MAI LA NON CONFONDEREMO MAI LA 

CALCOLATRICECALCOLATRICE     CON LE  CON LE  CIFRECIFRE    CHE CHE 

ESSA PRODUCE!!!ESSA PRODUCE!!!   
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credits: https://slideplayer.com/slide/7815788/ 
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1. Nerve Transmission1. Nerve Transmission  

Adrenergic nervous systemAdrenergic nervous system 
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1. Nerve Transmission1. Nerve Transmission  

Adrenergic nervous systemAdrenergic nervous system 
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LocusLocus   coeruleuscoeruleus éé  and  fear  learning ! 

  

credits : http://sitn.hms.harvard.edu/flash/2018/mysterious -fear-learner -locus -coeruleus/  

It  turns  out  that  the  neural  cells  of  the  locus  coeruleus  are  blue  
because  they  make  and  release  a specific  kind  of  chemical  signal,  
or  neurotransmitter,  called  noradrenaline . Noradrenaline  is a 
stress  signal,  released  by the  locus  coeruleus  when  an animal  is 
experiencing  fear  and  stress . 
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FightFight   oror   FlightFlight     responseresponse éé 

  

credits : Illustration by Joshua Seong . © Verywell , 2018 
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FightFight   oror   FlightFlight     responseresponse éé 

  

credits : https://cbt4panic.org/the -fight -or-flight -response -symptoms/  
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2.  Neurotransmitters2.  Neurotransmitters    

CatecholaminesCatecholamines: before starting...: before starting... 
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2.  Neurotransmitters2.  Neurotransmitters    

Dopamine,Dopamine,  NoradrenalineNoradrenaline  ((NorepinephrineNorepinephrine))  andand  AdrenalineAdrenaline  

(Epinephrine)(Epinephrine)  :: 

(R)-4-(1-hydroxy -2-(methylamino )ethyl )benzene -1,2-diol   

OH

OH
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4-[(1R)-2-amino -1-hydroxyethyl]benzene -1,2-diol   
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Adrenaline Noradrenaline 
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3.  Transmission process3.  Transmission process    

DopaminergicDopaminergic  and and Noradrenergic Noradrenergic SynapsesSynapses 
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1. The amino acid tyrosine is transported into the sympathetic nerve axon.  

2. Tyrosine (Tyr) is converted to DOPA by tyrosine hydroxylase (rate-limiting step 
for NE synthesis).  

3. DOPA is converted to dopamine (DA) by DOPA decarboxylase.  

4. Dopamine is transported into vesicles then converted to norepinephrine (NE) by 
dopamine ɓ-hydroxylase (DBH); transport into the vesicle can by blocked by the 
drug reserpine.  

5. An action potential traveling down the axon depolarizes the membrane and causes 
calcium to enter the axon.  

6. Increased intracellular calcium causes the vesicles to migrate to the axonal 
membrane and fuse with the membrane, which permits the NE to diffuse out of the 
vesicle into the extracellular (junctional) space. DBH, and depending on the nerve 
other secondary neurotransmitters (e.g., ATP), is released along with the NE.  

7. The NE binds to the postjunctional receptor and stimulates the effector organ 
response.  

3.  Transmission process3.  Transmission process    

Synthesis and ReleaseSynthesis and Release 
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3.  Transmission process3.  Transmission process    

Biosynthesis:Biosynthesis: 
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3.  Transmission process3.  Transmission process    

DopaminergicDopaminergic  and Adrenergic Synapsesand Adrenergic Synapses 

It  is the only enzyme involved in the synthesis of small-molecule 
neurotransmitters that is membranemembrane--bound,bound,  makingmaking  norepinephrinenorepinephrine  
thethe  onlyonly  knownknown  transmittertransmitter   synthesizedsynthesized  insideinside  vesiclesvesicles. It  is 
expressed in noradrenergic nerve terminals of the central and 
peripheral nervous systems, as well as in chromaffin  cells of the 
adrenal medulla.  
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3.  Transmission process3.  Transmission process    

Biosynthesis:Biosynthesis: 

Vit.B6  

Vit.C  

BH4 
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NowNow   itit   isis  clearclear   whywhyéé 
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II  openopen   aa  smallsmall   parenthesisparenthesis   ......   onon  thethe   

transporters!!transporters!!   

Reserpine 

Cocaine 
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ReserpineReserpine éé  

N
H

N

H

H

H

yohinbam 

Rauwolfia serpentina 

Eudesmic acid 

Bernard Brodie 

In 1955, Bernard Brodie, a researcher at the NIMH, reported 
that reserpine, an herb used to treat mental illness in India, 
depleted serotonin in the brain. Reserpine also made the 
laboratory rabbits sluggish, and thus it appeared that lowering 
serotonin in the brain could affect mood.   

Reserpine is an indole alkaloid that is able to deplete 

catecholamine (NA, DA, AD) and serotonin (5-HT) in both 

central and peripheral nervous system and some other sites. 
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ReserpineReserpine éé  

Reserpine is an indole alkaloid antihypertensive and antipsychotic drug that has been used for 

the control of high blood pressure and for the relief of psychotic symptoms, although because of the 

development of better drugs for these purposes and because of its numerous side-effects, it is rarely 

used today. 

Reserpine is an reversible inhibitor  of vesicular monoamine transporter (VMAT) . This normally 

transports free norepinephrine, serotonin, and dopamine from the cytoplasm of the presynaptic 

nerve terminal into storage vesicles for subsequent release into the synaptic cleft ("exocytosis"); 

unprotected neurotransmitters are metabolized by MAO (as well as by COMT) in the cytoplasm 

and therefore never reach the synapse.  

N
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yohinbam 

Rauwolfia serpentina 

Eudesmic acid 
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ReserpineReserpine éé  

N
H

N

H

H

H

yohinbam 

Eudesmic acid 

log P = 3.2 

pKa = 6.6 

PSA = 118 Å2 

This N is sterically hindered 

and inserted in a hydrophobic skeleton!!! 
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JustJust   forfor   organicorganic   chemistchemist   nerds!!!nerds!!!   

Quinolizidine 

log P = 2.0 

pKa = 7.0 

Solubility: C/N > 5 

This N is sterically hindered 

and inserted in a hydrophobic skeleton!!! 
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1. Most (~90%) of the NE is transported back into the nerve terminal by 
a neuronal reuptake transport system. This transporter is blocked by 
cocaine; therefore, cocaine increases junctional NE concentrations by 
blocking its reuptake and subsequent metabolism. (This is a major 
mechanism by which cocaine stimulates cardiac function and raises 
blood pressure.)  

2. Some of the junctional NE diffuses into capillaries and is carried out of 
the tissue by the circulation. Therefore, high levels of sympathetic 
activation in the body increase the plasma concentration of NE and its 
metabolites.  

3. Some of the junctional NE is metabolized within the extracellular 
space before reaching the capillaries.  

4. A small amount of NE (~5%) is taken up by the postjunctional tissue 
(termed "extraneuronal uptake") and metabolized.  

3.  Transmission process3.  Transmission process    

Removal and MetabolismRemoval and Metabolism 
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CocaineCocaine éé  

Erythroxylum coca 

Lipophilicity : logP = 2.3  

Molecular weight: 303.3  

Polar surface area (PSA): @ 56 Å2  

Hydrogen bonding (O + N): 5 

Charge: pKa = 8.6  

Cocaine (coca) is a stimulant of the central nervous 

system, an appetite suppressant, and a topical 

anesthetic. Specifically, it is a serotoninï

norepinephrineïdopamine reuptake inhibitor  (also 

known as a triple reuptake inhibitor (TRI) in rats with 

ratios of about: serotonin:dopamine = 2:3, 

serotonin:norepinephrine = 2:5), which mediates 

functionality of these neurotransmitters as an 

exogenous catecholamine transporter ligand. It is 

addicting because of the way it affects the mesolimbic 

reward pathway. 
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SigmundSigmund   FreudFreud   andand   UberUber   CocaCocaéé  

The effects  of  cocaine  are  described  by  Freud  as follows :  

 

cheerfulness , stable  euphoria , which  is no different  from  that  experienced  by a 

person  in good  health é There  is an increase  in self -control  and  greater  vitality , 

ability  to  work é Physical  and  mental  work  is done  without  feeling  tired ...  And  this  

without  having  the  undesirable  effects  that , for  example , alcohol  causes ...   
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Credits : Torres,  G., Gainetdinov , R. & Caron , M. Plasma  membrane  monoamine  transporters : structure , regulation  and function . Nat 
Rev Neurosci  4, 13ï25 (2003). 

Dopamine,Dopamine,   NoradrenalineNoradrenaline   andand   SerotonineSerotonine   

transporterstransporters ::  lights  and  shadows  in medchem   

activation  of  reward  circuits  and 

psychological  addiction   

Its biological function is complex and multifaceted, 

modulating mood, cognition, reward, learning, 

memory, and numerous physiological processes such 

as vomiting and vasoconstriction.  
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CocaineCocaine éé  

     Cocaine is metabolized, primarily in the liver, with only about 1% excreted 
unchanged in the urine. The metabolism is dominated by hydrolytic ester cleavage, so 
the eliminated metabolites consist mostly of benzoylecgonine, the major metabolite, 
and other significant metabolites in lesser amounts such as ecgonine methyl ester and 
ecgonine.  

H 

benzoylecgonine  

ecgonine  
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CocaineCocaine éé  

Cocaine (coca) is addicting because of 

the way it affects the mesolimbic reward 

pathway. 

The Lancet 369, 1047ï1053, 2007 
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TheThe  eyeseyes   donõtdonõt  lie!!!lie!!!   
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3.  Transmission process3.  Transmission process    

Removal and MetabolismRemoval and Metabolism 

OH

OH

OH

N
R

H

MAO: monoamino oxidase 

COMT: catechol-O-methyl-transferase  



      S.MORO ï CFTII Adrenergic. Part 1  M 
M S 

Confidential and Property of ©2005 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences ï University of Padova - Italy  

3.  Transmission process3.  Transmission process    

Removal and MetabolismRemoval and Metabolism 

OH

OH

OH
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MAO: monoamino oxidase 
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3.  Transmission process3.  Transmission process    

MAO: monoamino oxidaseMAO: monoamino oxidase 

OH

OH

OH

N
R

H
OH

OH

OH

O

H

MAO -A 

3,4-didydroxyphenylglycoaldehyde  

(DOPGAL)   
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3.  Transmission process3.  Transmission process    

MAO: monoamino oxidaseMAO: monoamino oxidase 

In  humans there are two types of MAO : MAO -A and MAO -B. 

 

Both are found in neurons and astroglia.  

 

Outside the central nervous system:  

MAO -A is also found in the liver, gastrointestinal tract, and placenta.  

MAO -B is mostly found in blood platelets.  

MAO -A preferentially  deaminates norepinephrine (noradrenaline), 

epinephrine (adrenaline), serotonin, and dopamine (dopamine is equally 

deaminated by MAO -A and MAO -B).  
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Monoamine oxidases (MAO)  are a family  of enzymes that catalyze the oxidation 

of monoamines.  

 

 

 

 

 

 

 

 

 

 

 

They are found bound to the outer membrane  

of mitochondria. 

3.  Transmission process3.  Transmission process    

MAO: monoamino oxidaseMAO: monoamino oxidase 

R N
R'
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FAD

FADH2

H2O2

Human MAO -A: PDB code 2BXS 
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3.  Transmission process3.  Transmission process    

MAO: monoamino oxidaseMAO: monoamino oxidase 

OH

OH

OH

O

H

3,4-didydroxyphenylglycoaldehyde  

(DOPGAL)   

OH

OH

OH

O

OH

OH

OH

OH

O

H H

H

3,4-dihydroxyphenylethylene glycol 

(DOPEG)  
3,4-dihydroxymandelic acid 

 (DOMA)   
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3.  Transmission process3.  Transmission process    

Removal and MetabolismRemoval and Metabolism 

OH

OH

OH

N
R

H

COMT: catechol-O-methyl-transferase  
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3.  Transmission process3.  Transmission process    

COMT: catecholCOMT: catechol--OO--methyltranferasemethyltranferase 

OH

OH

OH

N
R
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COMT  

OCH
3
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OH

N
R

H

CH3 

Normetanephrine 

Metanephrine 
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3.  Transmission process3.  Transmission process    

COMT: catecholCOMT: catechol--OO--methyltranferasemethyltranferase 

OH

OH

OH

N
R

H
COMT  

OCH
3

OH

OH

N
R

H

COMT is primarily an extra-neuronal enzyme, but some of the enzyme may also be 
localized intra-neuronally. Vice versa COMT resides predominately in glia cells.  

 

Adrenal chromaffin cells express abundant COMT, which explains why all plasma 
metanephrine derives from O-methylation of CA within the adrenal medulla. This fact is 
used in the detection of pheochromocytoma, the tumor that synthesizes CA and expresses 
COMT. The enzyme utilizes S-adenosylmethionine as a cofactor. COMT metabolizes 
circulating catechols mainly in the liver and kidney.  
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3.  Transmission process3.  Transmission process    

COMT: catecholCOMT: catechol--OO--methyltranferasemethyltranferase 

     Catechol-O-methyl  transferase 
introduces a methyl group to the 
catecholamine, which is donated by S-
adenosyl methionine (SAM).  

    Any compound having a catechol structure, like catecholestrogens and catechol-  containing 
flavonoids, are substrates of COMT. 

    Levodopa, the precursor of catecholamines, is an important  substrate of COMT.  

Human COMT: PDB code 3BWY 
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DoDo  youyou   havehave   anyany   greatgreat   pharmaceuticalpharmaceutical   
intuition?intuition?   

OH

OH

OH

N
R

H
COMT  

OCH
3

OH

OH

N
R

H

ACTIVE  INACTIVE  
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4.  Adrenergic receptors4.  Adrenergic receptors    

Receptor typesReceptor types  

The adrenergic receptors (or adrenoceptors) are a class of G protein-

coupled receptors (Family A). 

There are two main groups of adrenergic 
receptors, Ŭ and ɓ, with  several subtypes: 

 

Ŭ receptors have the subtypes Ŭ1 (a Gq coupled 
receptor) and Ŭ2 (a Gi coupled receptor). 

 

ɓ receptors have the subtypes ɓ1, ɓ2 and ɓ3. All  

three are linked to Gs proteins (although ɓ2 also 

couples to Gi)  
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4.  Adrenergic receptors4.  Adrenergic receptors    

aa  adrenergic receptorsadrenergic receptors  

 

ÅThey are subdivided into two types:  

 

a1, found in smooth muscle, heart, and liver, with  effects including 
vasoconstriction, intestinal relaxation, uterine contraction and 
pupillary  dilation;  

 

a2, found in platelets, vascular smooth muscle, nerve termini,  and 
pancreatic islets, with  effects including platelet aggregation, 
vasoconstriction, and inhibition of norepinephrine release and of 
insulin secretion. 
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4.  Adrenergic receptors4.  Adrenergic receptors    

bb  adrenergic receptorsadrenergic receptors  

 

ÅThere are three known types of beta receptor, designated ɓ1, 
ɓ2 and  ɓ3.  
 

   ɓ1-Adrenergic receptors are located mainly in the heart;  
 

   ɓ2-Adrenergic receptors are located mainly in the lungs, 
gastrointestinal tract, liver, uterus, vascular smooth muscle, 
and skeletal muscle; 

   ɓ3-receptors are located in fat cells. 
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4.  Adrenergic receptors4.  Adrenergic receptors    
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4. 4. adrenergic adrenergic receptors (classification)receptors (classification)    
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4. Adrenergic receptors4. Adrenergic receptors  

Anatomy of artery, vein and capillary vessels: 
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4. Adrenergic receptors4. Adrenergic receptors  

Adrenergic vascular control: 
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TM3 

Asp138 TM4 

TM5 

TM6 

TM7 

TM2 

TM1 

4.  Adrenergic receptors4.  Adrenergic receptors    

Human Human b1b1  adrenergic receptorsadrenergic receptors  

in complex with Adrenalinein complex with Adrenaline  

(model (model by MMS)by MMS)  

Asn363 

Ser228 

Ser232 

TM1 

TM2 

TM5 
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View from the extracellular environment: 

TM1 

TM2 

TM3 
TM4 

TM5 

TM6 TM7 

Adrenaline 
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5. Adrenergic agonists5. Adrenergic agonists    

5.1  Adrenaline as an 5.1  Adrenaline as an agonist... as a drug!agonist... as a drug! 

AdvantagesAdvantages  

ÅÅ Natural messengerNatural messenger  

  

logP  = -1.37  

pKa  = 8.6 (R)-4-(1-hydroxy -2-(methylamino )ethyl )benzene -1,2-diol   

OH

OH

OH

N
CH

3

H

* 

Adrenaline 

AdvantagesAdvantages  

  

  

  

  

  

  

  

ÅÅ Easily synthesisedEasily synthesised 
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Resolution of the Resolution of the enantiomersenantiomers:: 

Thanks, Zorro96!!Thanks, Zorro96!!   
DoDo  youyou   remember?remember?   

OH

OH

OH

N
CH

3

H

(R,S)-Adrenaline 

OH

OH

OH

N
CH

3

H
1) L(+)-Tartaric  acid 

2) NH4OH, aq 

R(-)-Adrenaline 

OH

OH

O

N
CH

3

H

EnantioselectiveEnantioselective  reduction:reduction: 

OH

OH

OH

N
CH

3

H

R(-)-Adrenaline 

H2 (10-40 atm) 

chiral  cat 

92ī99% yield 

97ī99.9% ee 

TON up to 100,000 
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5. Adrenergic agonists5. Adrenergic agonists    

5.1  Epinephrine as an agonist: therapeutic uses5.1  Epinephrine as an agonist: therapeutic uses 

Cardiac arrest: resuscitation!! 

 

    This is the first drug given in all causes of cardiac 
arrest and should be readily available in all clinical areas. 
Adrenaline concentrates the blood around the vital 
organs, specifically the brain and the heart, by peripheral 
vasoconstriction. These are the organs that must continue 
to receive blood to increase the chances of survival 
following cardiac arrest. Adrenaline also strengthens 
cardiac contractions as it stimulates the cardiac muscle. 
This further increases the amount of blood circulating to 
the vital organs, and also increases the chance of the 
heart returning to a normal rhythm.  
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5. Adrenergic agonists5. Adrenergic agonists    

5.1  5.1  EpinephrineEpinephrine  as an agonist: therapeutic usesas an agonist: therapeutic uses 

Cardiac arrest: resuscitation!! 

Adrenergic  nervous  system  (ANS)  input  to  the  heart  and  its  regulation  (see text  for  details ). ACh, acetylcholine ; Aldo,  
aldosterone ; AR, adrenergic  receptor ; Gi/o, inhibitory  or  other  G protein ; Gs, stimulatory  G protein ; MR, mineralocorticoid  
receptor ; NE, norepinephrine ; Epi , epinephrine ; NET, norepinephrine  transporter  (illustration  credit : Ben  Smith  - 
https ://www .ahajournals .org/doi/full/ 10.1161 /circresaha .113.300308 ). 
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5. Adrenergic agonists5. Adrenergic agonists    

5.1  Epinephrine as an agonist: therapeutic uses5.1  Epinephrine as an agonist: therapeutic uses 

Shock and anaphylaxis 

    Due to its vasoconstrictive effects, adrenaline is the drug of choice for treating 
anaphylaxis. It is also useful in treating sepsis. Allergy patients undergoing 
immunotherapy may receive an adrenaline rinse before the allergen extract is 
administered, thus reducing the immune response to the administered allergen. It is 
also used as a bronchodilator for asthma if  specific ɓ agonists are unavailable or 
ineffective. In cases of shock, epinephrine has been used to restore and maintain 
sufficient blood pressure and ensure adequate blood flow to vital organs. 

EpiPen ® autoinjector 
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5. Adrenergic agonists5. Adrenergic agonists    

5.1  Epinephrine as an agonist: therapeutic uses5.1  Epinephrine as an agonist: therapeutic uses 
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5. Adrenergic agonists5. Adrenergic agonists    

5.1  Epinephrine as an agonist: therapeutic uses5.1  Epinephrine as an agonist: therapeutic uses 
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6. SAR for epinephrine6. SAR for epinephrine    

OH

OH

OH

N
CH

3

H

* 

amine chiral OH  

Catechol 

Structure-activity  relationships in the Ŭ1-ARs had their birthplace in 

the hypothesis of Easson and Stedman. 
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6. SAR for epinephrine6. SAR for epinephrine    

OH

OH

OH

N
CH

3

H

* 

     Initially  in the ɓ2-AR, meta- and para-hydroxyl  substitutions that 
mimic norepinephrine and epinephrine seemed essential for full  
agonism, but the Ŭ1-ARs were shown to be quite tolerant of the 
position and chemical group so long as hydrogen-bonding was 
capable at the meta-position of the ring. In  addition, fluorine 
substitutions in the ortho-positions 2- and 6- in epinephrine can 
confer selectivity between Ŭð and ɓ-ARs. 
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6. SAR for epinephrine6. SAR for epinephrine    

OH

OH

OH

N
CH

3

H

* 

     Further investigation and analysis of the properties of the 3-hydroxyl group 
identified the following parameters as important: 

1. Size  

2. Electronic effects on the aromatic system (resonance and inductive)  

3. Capacity to form hydrogen bonds  

4. Acidity  

5. Ability to chelate with metals  

6. Capacity to form a redox system  
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H 

H 

H 

pKa = 9.45 

Intramolecular H-bonding 
- 

Me 

Me+/2+ 

Metal-coordinations 

Ortho-quinone 

AA  littlelittle   summarysummary éé  
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AA  littlelittle   memorymemory   aboutabout   pKapKa   forfor   phenolsphenols   andand   

alcoholsalcohols éé  

Thanks, Zorro96!!Thanks, Zorro96!!   
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6. SAR for epinephrine6. SAR for epinephrine    

OH

OH

OH

N
CH

3

H

* 

According to the Easson-Stedman hypothesis, potency is enhanced 

by the ɓ-hydroxyl  on the chiral  carbon, and this has been 

confirmed to contribute about a 10ï100 fold increased potency for 

the R(ī) enantiomers.  
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      S.MORO ï CFTII Adrenergic. Part 1  

WhatWhat   aboutabout   adrenalineõsadrenalineõs  conformation?conformation?   

in water 
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6. SAR for epinephrine6. SAR for epinephrine    

Eutomer: the more pharmacologically active of the enantiomers 

of a drug. 
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Asp 

Ser 

Asn 

Ser 

TM3 

TM6 

TM5 

R 6. SAR for epinephrine6. SAR for epinephrine    

S 

Human Human b1b1  adrenergic receptorsadrenergic receptors  

in complex with Adrenalinein complex with Adrenaline  

(homology model by MMS)(homology model by MMS)  
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6. SAR for epinephrine6. SAR for epinephrine    

OH

OH

OH

N
CH

3

H

* 

Quaternization of the nitrogen atom, or its replacement by a neutral atom such as 

oxygen, dramatically  reduces its potency and intrinsic  activity. In  addition, 

substituents on the basic nitrogen are poorly tolerated in Ŭ-ARs for either agonists 

or antagonists, usually being limited to one carbon length.  

However, they are well tolerated in ɓ-ARs, with increasing steric bulk adjacent to 

the nitrogen being associated with increased antagonist potency or increased agonist 

selectivity .  
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OH

OH

OH

N
H

H

* 

Greater selectivity for Greater selectivity for   

a-a-receptorsreceptors  

OH

OH

OH

N
CH

3

H

* 

Equal selectivity forEqual selectivity for  

both both a a and and bb--receptorsreceptors  

vol. @ 155 Å   vol. @ 178 Å   

6. SAR for epinephrine6. SAR for epinephrine    
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7. Design of 7. Design of aa--adrenergic agonistsadrenergic agonists    

Direct and Indirect a-agonists 

Direct Acting Drugs 

    These are drugs which directly active the a1-adrenergic receptor. They are 
less potent than the endogenous agonists epinephrine or nor-epinephrine. 
However, because of structural modifications they are orally active and have 
longer plasma half-lives. There are two structural classes of a1 agonists: the 
phenylethylamines which are close structural analogs of epinephrine and nor-
epinephrine and the structurally unrelated imidazolines. The major action of 
these agents is to produce a1-adrenergic receptor mediated vasoconstriction. 

NH2 N

N

H

Imidazoline derivatives Phenylethylamine derivatives 
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7. Design of 7. Design of aa--adrenergic agonistsadrenergic agonists    

Direct Acting Drugs 

NH2 derivatives 
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DoDo  youyou   havehave   anyany   greatgreat   pharmaceuticalpharmaceutical   intuitionintuition   

OH

OH

OH

N
R

H
COMT  

OCH
3

OH

OH

N
R

H

ACTIVE  INACTIVE  
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7. Design of 7. Design of aa--adrenergic agonistsadrenergic agonists    

OH

OH

N
CH

3

H

Phenylephrine 
(m-Synephrine) logP = - 0.3 

pKa = 9.0 (R)-l-(3-Hydroxyphenyl)-N-methylethanolamine  

Phenylephrine is a sympathomimetic amine that acts as Ŭ-adrenergic receptors. 
Phenylephrine is a postsynaptic Ŭ1-receptor agonist with effect also on ɓ-
receptors of the heart. Phenylephrine is a powerful vasoconstrictor. It is used as a 
nasal decongestant but may also be useful in treating hypotension and shock, 
symptomatic relief of external or internal hemorrhoids. 
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CouldCould   youyou   commentcomment   aboutabout   receptorreceptor   affinities?affinities?   

OH

OH

OH

N
R

H

OH

OH

OH

N
R

H
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7. Design of 7. Design of aa--adrenergic agonistsadrenergic agonists    

Horak, F.; Zieglmayer, P.; Zieglmayer, R. ; Lemell, P.; Yao, R.; Staudinger, H.; Danzig, M. (2009). "A placebo-controlled study of the nasal 
decongestant effect of phenylephrine and pseudoephedrine in the Vienna Challenge Chamber". Annals of Allergy, Asthma & Immunology 102 (2): 
116ï20.  

      Remember: the effectiveness of Phenylephrine as nasal decongestant is still 

questionable. Several clinical studies were not able to distinguish between the 

effects of phenylephrine or a placebo.   

Famous formulations containing Phenylephrine: 
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7. Design of 7. Design of aa--adrenergic agonistsadrenergic agonists    

NH2

Phenylethylamine 

(PEA) 

logP = 1.4 

pKa = 9.8 

N

CH
3

H2 N

CH
3

CH
3

H

(R,S)-Amphetamina (R,S)-Metamphetamina 

logP = 1.8 

pKa = 10.0 
logP = 2.1 

pKa = 9.9 

Famous Phenylephrine Analogs: 

TheseThese   compoundscompounds   donõtdonõt  actact   directlydirectly   asas  adrenergicadrenergic   

agonistsagonists   (we(we   willwill   seesee  inin  aa  fewfew   minutesminutes   theirtheir   

mechanismmechanism   ofof   action)action)   butbut   youyou   cancan   immediatelyimmediately   

discoverdiscover   threethree   directdirect     adrenergicadrenergic   agonists!!!agonists!!!   




