
HALOANDHYDOXYACID

HALOACIDS:

Thosecompoundsinwhichoneormorehydrogenatomsofcarboxylicacid are

replaced bythehalogenatomsare knownashaloacids.Thereactionofaceticacid

andchlorinearegivenbelow:

c

PREPARATIONOFHALOACIDS

(i) ReactionofSulphurylchloridewithCarboxylicacid

Inthepresenceofiodinetheformationofhaloacidtakeplacebetweenthereaction

ofsulphurylchlorideandcarboxylicacid.



(ii) ByHalogenationofMalonicacid

TheformationofBromomalonicacidtakesplacewhenthemalonicacidreactwith

bromine.Bydecarboxylation,bromomalonicacidconverttobromoaceticacid.



(iii) From α-hydroxyacids:α–hydoxyacidsontreatmentwithhalogenacids

yieldsα-haloacids.

(iv) HVZReaction

This reaction is also called Hell-Volhard Zelinsky.In the presence of red

phosphorousα-hydrogenatomsofcarboxylicacidcanbereplacedbyhalogen.



PHYSICALPROPERTIESOFHALOACIDS

(i) Atroom temperature,haloacidsarecolorlesssolidorliquid.

(ii) Theygivestrongacidicsolutionbydissolvinginwater.

(iii) Duetotheinductiveeffectofhalogentheyarestrongeracidsthanparent

unsubstitutedacids.Halogenhelpfulto releasetheprotonduetoelectron-

withdrawinginductiveeffect.

Acidityofacidsdependsonthenumberofhalogenatom presentandtheir

positiononthecarbonatom.

CHEMICALPROPERTIESOFHALOACIDS

(i) Formationofα-aminoacidstakesplacewhenα-haloacidsaretreatwith

ammonia.



(ii) α-halo acidscanbeconvertedtoα-hydoxyacids ontreatmentwithaq.

alkali(KOHorNaOH).

HYDROXYACIDS:

Substitutionofahydrogenatom inhydrocarbonchainbyhydroxygroupgivehydoxy

acids.Inrespecttocarboxylicgroupthepositionofhydroxylacidscouldbe α,β,γ,δ

or1,2,3,4.

PREPARATIONOFHYDROXYACIDS

(a)Preparationofα-hydoxyacids

(i) α-hydoxyacidcanbepreparedbythereductionofketoacidwithsodium

amalgam.Lacticacidorα-hydroxypropionicacidisformedbyreductionof

pyruvicacid.



(ii) Cyanohydrinsarepreparedbyaldehydeandketoneandhydrolysisof

cyanohydrinsgivesα-hydroxyacids.

(b)Preparationofβ-hydoxyacids

(i) β-hydroxyacidisproducedbytheactionofnitrousacidonβ-aminoacid.

(ii) ByoxidationofaldolinthepresenceofTollen’sreagentformationofβ-

hydoxyacidtakesplace.Acetaldehydealdolafteroxidationproducedβ-



hydroxybutyricacid.

PROPERTIESOFHYDROXYACIDS

(i) Theyaresolubleinwaterbecausehydroxylandcarboxylgroupscanform

hydrogenbondwithwater.

(ii) Ascomparedtoparentunsubstitutedacidstheyhavehighboilinganfmelting

points.

(iii) Duetotheelectronwithdrawingeffectofhydroxygrouptheyarestrongacids

ascoparedtounsubstitutedacids.

(iv) Whenhydroxylacidsarereactwithalkalitheformationofsalttakesplace.

(v) Hydroxyacidsarereducedtoparentacidsbytheactionofhydroiodicacid.



(vi) Hydroxyacidsform esterswhentreatedwithalcohols.
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