DIURETICS (UNIT-3)
These are drugs which cause a net loss of Na+ and water in urine.
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CLASS IFICATION
1 . High efficacy diuretics (Inhibitors of Na·-K-2CL cotransport)
Sulphamoyl derivatives:
Furosemide, Bumetanide, Torasemide
2.  Medium efficacy diuretics {Inhibitors of Na+CL symport)
(a) Benzothiadiazines (thiazides):
Hydrochlorothiazide, Benzthiazide,
Hydroflumethiazide, Clopamide
(b) Thiazide like (related heterocyclics):
Chlorthalidone, Metolazone, Xipamide, Indapamide.

3. Weak or adjunctive diuretics
(a) Carbonic anhydrase inhibitors
Acetazolamide
(b) Potassium sparing diuretics
(i) Aldosterone an tagonist: Spironolactone
(ii) Inhibitors of renal epithelial Na+ channel:
Triamterene, Amiloride.
(c) Osmotic diuretics: Mannitol, Isosorbide, 
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MOA OF LOOP DIUR ETICS (Inhibitors of Na+-K+-2CI- Cotransport)
Furosemide is Prototype drug. The development of this orally and rapidly acting highly efficacious diuretic was a breakthrough. Its maximal natriuretic effect is much greater than that of other classes. The diuretic response goes on increasing with increasing dose: upto 10 L of urine may be produced in a day. It is active even in patients with relatively severe renal failure. The onset of action is prompt (i.v. 2-5 min., i.m. 10-20 min., oral 20-40 min.) and duration short (3-6 hours) .
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MOA OF THIAZIDE AND RELATE D DIU RETICS
(Inhibitors of Na+-Cr symport)
These are medium efficacy diuretics with primary site of action in the cortical diluting segment or the early DT (Site III). Here they inhibit Na+-Ct symport at the luminal membrane. They do not affect the corticomedullary osmotic gradient indicating lack of action at themedullary thick AscLH.
CARBONIC ANHYDRASE INHIBITORS
Carbonic anhydrase (CAse) is an enzyme catalyses the reversible reaction H20 + CO: = H2C03. Carbonic acid spontaneously ion·
H2C03= H+ + HC03 
Carboanic anhydrase thus functions in C02 and H transport and in H+ ion secretion. The enzyme is present in renal tubular cell (especially gastric mucosa, exocrine pancreas, cilia of eye, brain and RBC. In these tissues excess of CAse is present, more than inhibition is required to produce effects.
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POTASSIUM SPARING DIURETICS
These are either aldosterone antagonist or directly inhibit Na+ channels in DT and CD cells to indirectly conserve K+. Spironolactone (Aldosterone antagonist) It is a steroid, chemically related to the mineralocorticoid aldosterone. Aldosterone acts on the late DT and CD cells by combining with an intracellular mineralocorticoid receptor induces the formation of ' aldosterone-induced proteins' (AlPs) which promote Na+ reabsorption by a number of mechanisms and K+ secretion. Spironolactone acts from the interstitial side of the tubular cell, combines with the mineralocorticoid receptor and inhibits the formation of AlPs in a competitive manner. It has no effect on Na+ and K+ transport in the absence of aldosterone, while under normal circumstances, it increases Na+ and decreases K+ excretion.






Use of diouretics:
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SAR of thiazide diuretics[image: C:\Users\Admin\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\20161710-111712_p0.jpg]




SAR of loop diuretics
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$AR of Thiazide Diruretics
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o The 2nd position can tolerate the presence of small alkyl groups such as CH,.

¢ Substituents with hydrophobic character in the 3rd position increases saluretic activity 1000 times. Sub-
stituents include ~CH,Cl, -CHCl,, -CH,C H,, —CH,S, -CH, -C H,. The increase in saluretic activity cor-
relates with the lipid solubility.

o Saturation of double bond between the 3rd and 4th position of nucleus increases the diuretic activity ap-
proximately 3-fold to 10-fold. Example—Hydrochlorthiazide.

¢ Hydrogen atom at the 2nd position is more acidic due to the presence of neighbouring electron withdraw-
ing the sulphone group.

¢ A free sulphamoyl or potentially free sulphamoyl group at 7th postion is essential for activity. N’-caproyl
chlorthiazide is excreted as chorothiazide, the loss of sulphamoy! group eliminates the diuretic effect, but
not the antihypertensive action, example, diazoxide.

¢ Direct substitution of the 4th, 5th, or 8th position with an ethyl group usually results in diminished diuretic
activity.

* Substitution of the 6th position with an activating group is essential for diuretic activity. The substiutents

include Cl, Br, and CF, groups.

* The acidic protons make positive the formation of water-soluble sodium salt that can be used for intrave-
nous administration of the diuretics.

H,NO,S VAN H,NO,S 7 /o
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They are either 5-sulphamoyl-2-amino benzoic acid or 5-sulphamoyl-3-amino benzoic acid derivatives,

|. The carbonyl group at C-1 provides optimal diuretic activity.

2. The substitution of activating group (X) in the position 4 by Cl, alkoxy, aniline, benzyl, or benzoyl

- group at 4th position increases the diuretic activity.

3. The presence of sulphamoyl group in the 5th position is essential for activity.

4. The two series of 5-sulphamoyl benzoic acid differ in the nature of the functional group that substituted
in 2nd and 3rd position.

5. The presence of furfuryl, phenyl, and thienyl methyl group at 2nd amino group of 5-sulphomoyl
2-amino benzoic acid gives maximum diuretic activity.

6. The wide range of alkyl group can be substituted at 3rd amino group of 5-sulfamoyl-3-amino ben-zoic
acid without modifying the optimal diuretic activity.

7. Amolecule with a weakly acidic group to direct the drug to the kidney and an alkylating moiety to react

with sulphydryl groups and lipophilic groups seemed to provide the best combination of a diuretic in
the class.

i. 5-Sulphamoyl-2-amino benzoic acid derivatives
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ii. Furosemide
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4-Chloro-N-furfuryl-5-sulphamoylanthranillic acid

Synthesis
COOH COOH
Cl A Q a HZNHZC 0.
i) CISO
o TN
(i) NH, H,NO,S |/ Furan-2-yl-methanamine
Cl al -HCI
2,4-Dichlorobenzoic acid NaHCO,
COOH H
| o}
2 \ /
H,NO,S
Cl
Furosemide

Properties and uses: Furosemide is a white crystalline powder, practically insoluble in water and in meth-
y!ene f:hloride, soluble in acetone and in dilute solutions of alkali hydroxides, sparingly soluble in ethanol. A
diuretic ‘chemically related to the sulphonamide diuretics. It is slightly more potent than the organomercurial
agents, is orally effective, and its diuretic action is independent of alterations in body acid-base balance. It

is used for tl‘1e treatment of oedema associated with renal disease, nephritic syndrome, cirrhosis of the liver,
and congestive heart failure.
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Properties and uses: Chlorthiazide is a white crystalline powder, soluble in dilute solutions of alkali
hydroxides, slightly soluble in water and in alcohol and sparingly soluble in acetone. It is a prototype ben-

zothiadiazine derivative, used in the treatment of oedema associated with congestive heart failure, renal, and
hepatic disorders.
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