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v COrt r‘,,_:r QCI1g S

& Q%UOxu_._n aci\ds ove G«@Dﬁ._n compounds _Jn_c._j.m a npiuoxn_.. group (-cooH) attached +to Q_x&, .nix.n:m_,
Ukynyl O o&% geoup -

— The propesties of +the cavboxyl gwoup wemain almost same (ohether it s attached to an avomatic
or aliphatic, saturvated o¥ unsatuvated ond Substituted on unsubstituted subyate-
— The cawboxylic acid Punctional gEouP is combination of a 00¢§&, and a ram.«oxx_ group.

— + —OH _ - mIOI
. o
Casbory | goup Tdnﬁ,od_ qEoup nbdwoxm_:n acid Qroup
— Tre joining of these two Functional gvoups alter the chemical behaviour of both these
guoups.
The long crislt Tonocarkoxylic acids  ave commnonly  called Fﬁm ocids because nany of them
ave obtained rm the ramﬁo_ammm of arimal fat or <m®m¢c¢m oils.

> Nomenclatuse':»

Cormmmorn Oy Trivial Yames ' >

— Depending upen the mumber of cowboxyl geoup present in the molecule, they May be named
as "Mono,di,tyi and ?ofnﬁdgxa.mn acids.
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— Most of the Du.iooxa:n acids had been discovered In mature before theix Structuve known-

derived Teorn the sSourvce ana sl S.im.m used -

Theis Ccommon Mames axe
Fosmic acid Latin = *Ddﬁ._.,ﬁnr - Ant hOGw.D..._jmm Ua distillation of ants)

Acetic acid Latin 2 acetum - /:5@&0&.

Latiny = vcﬁuqﬁslv Butter

mﬁ.&xﬁ acid
Latin » Valere = *to be mqgm. ﬁonnc&w in m«..ujnm m.,?n:_.jm valerviamn .wS,SQ

Valevic acid
— The |attin  wovd or goat is copev which provides the mame Po¥ caproic, Opﬁdurﬂ and
cap¥ic acid , o\ of which awe ¥ esponsible fos the unsocioble odour of goats.
= The acids which gze +ivst iscloated yom Fats axe called l_moﬁ.m ac\aIs-

= nNnaanNe -2

w K" ° BV«
— Sometimes acids ﬁﬁa be derived as D_xa_ dervivatives of acetic adds.
(CH,), CH-~ CooH CgHs—CHy CooH

CH4CH;~CcooH
vrmzas cetic acd

gmid_Dnmiﬁ add ngnrm'o,n@mﬁ add

=> JTUPAC Systemi-»
— X :
> Alkanoic ocdd

Alkane - -
+ 0oic aerd )
carben chon s

Iﬂ:ﬁwﬁ ,osmmd ﬁbu,oojﬁro._.j hoﬁng._jm ﬁn.,qﬁoxd_..n Feoup s selected awnd
indicate the positien of Substituents.
is D_So&m given +the vumbey J.

MNumbesed ‘o
- The Db,qmuoxa_._n casben
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_.TmieI hxot_n_lox CHg-CH;~ ¢ —OH CHy CH-CH,—¢—OH n&?:tﬁ@lox
o o o o
Methaneic adid Ethanoic acid propancic ocid Butanoic aad pentancic acid
( Foxmic acid) (Acetic add) (propionic acid) ﬁm:fﬁn acid) CVolexic acid)
Y B R
CH, hnrpfi @IOI hI.wmnILnl @IOI n_._.wnnzbm.. w...o_._ mrwl MIrIFMI — MlnuDI
- 13

Hexanoic acid Octonecic acid Decanoic ocid 2 - Bromobutancic add
( Copyoic acid) Pnh._gq&__.n acid) (Copwic acid) C o~ Bvomobutancic acid)

— Avomatic nD«Gox&:n acids ase mamed as derivative of benzoic add.
— If ﬁbdgxa_wh QTOup s Tot o:qmn*_& attached +to avyomotic .«.:3@ , then the arsnatic d._jm
is mamed os substhtuent.

o & 3- _Sm?a_rmsno..n acid ﬂ.o» 2 -Nitrobenzoic add
Benzoic acid m- 30*:&.603&0.3 acd 0 -Nitvobenzoc. acd
. Cm-Tolwic adid)
JUI
H : . . H,COOH _urmsa_m?og,_m ac\d CH -coorH
NH, 2-Amincbenzsic acid _urm:a_onmin acd Q R-r&p«oxa_vrm&_onmﬂn
0- Amincbenzoic acd i

C Antnranilic acid) (Mandelic acid)
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— When a carvboxylic qwoup wppears as Substituent on a Ppasent
to _U& a pyetix DDJ}UDX&

stsuctuve , it s Tvefewred

(@]
Q A ﬁDd_qu&ﬂdh. ochexanone
COOH

- Salts of +the ﬁdeoxa__,h acids are Tamed Ud :ud..#.::m the
by the Manme o+ amion Jevwived oy .«mvﬁn,.jm mvmmjm ~le

TNname of +the cation Lollowed

acid s U& —ate.
- + ray l*
CHyco0 No CH,CO0™ NH4

Sodium acetate Aynnon uyYyn acetate
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\\.\,\n JCTUTE INa DOoONawq N
J

2 4 L_ ._......;._..

— Caxboxylic gvoup is Stsuctuwally velated to both cavbonygl and alcoholic group.

— Cowboxylic adds have some sirilaxities to both ketones ond alcohols in some of these vweactions.
However , +5m& have diffexs ?.9.5 these &d.oﬁum.

- The nDiuojm_ cavbon of no,qwox&:n QEoup is sSp* v_mwd.i.,mmm.._fm«m.hodm ik is planoy with ¢-¢c-0
and ©-c—-o bond ongles of |20

— The covboxylic gsoup is a vesomance s&._oﬁ._o_ of the ﬂo__oco..sm Dodp.q.,vcmjﬁ Sfoxms -

H N . ..0. . mm
\ e 0.‘-
\.@. ¢ 3 \ ’ S — n\\..
— oo - n”/o ol i1 ﬁ, g
SoH - or Op
L \ ) ..
HTSoam stable) I (Less stable) 1 ( Resonawce T&Uﬁmv
= P . s ove stable then fown I ,60, +owvm 1 Tnakes mowve Cont¥ibution

in Yvesononce Suvd..n..

Fowxm I s less stable is due to nrodmn separation.

~ The 4owm IIL wepresents as avervoge of T ond T {m¥ms.

— Values of bond lengths

Ketone
C=0 - 122 pm

Cmd._J the existance of yesonance Sﬁra
A\lcohol Acetic acid

C—0 —™ |2 P
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o Longer than expected ((portial double bond character)
AR

T

GI Shovter than expected (pavtial double bend Chovactey)

— 1In case of nDd.Doxa:D acid, the shape of +the 00.«6%&. A bond allow Yurthex owbital overlap-

In this case, a p osbital of the hydwoxyl carygen atom inteyacts With A electwons of
the anUO«d_ @doc..w te foxm molecular oxbitals that extend over thvee atoms.

P-p 0<m«5vw,_3%
)

Figi- Ovbital fovmation of cavbexylic acid
@) o Skeleten () delocalised R- bend



Learn Chemistry Online

— lLower cawboxylic acids (upto C;) ove Colouyless with Shawp pungent smell . Fox example, formic
and qcetic acids possess shoxp acid odoux .

- The acids $vom c,—Cg have mxﬁﬁodm._squ unpleasent sSmell. Butyvic acid  possess the smell
of yancid buttey-

— These acids, fs¥xmed __o& bactexial action, ave present In traces in the Skin secvetions of
most mamwmmeols . As yetabolic processes of different pervsons are mot mxoni& identical,
the composition of low Ynoleculax Emmm_aw DQKUQX&_MD acids of Skin i< some what
diffevent and +the &em s oOble +o &.,mw..éﬁwr one ypeyson Pvorn amother-

: ..u.._Lﬁ..__“H,_.\“.
— Watey solubility of cavboxylic acids is due +o hydwvogen bonding-
Rt 5 A =0, ad <8
Illrl\flOIuIIIl.uOllﬁ_ﬂ.“Orl.l!I|O||IIIOI|%"01II
| _
H H . !

— Lowex acids uwpto C, ave .ﬂp.&_m soluble in wWatey In all ndovo,qmo«dmv whevas 1m3¢950,.ﬂ

and hexonse acids axe vﬁdin:m soluble 1n water.
- The r_,@rmx acds ave no«sio*o_m insoluble N water due to an

the 5&&&.009.«605 450.5*& in the wolecule.

increased propovtions of
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— PRenzoic acid is mood..jm_m soluble in cold woater but mcﬂmnmmsim soluble 1w hot water.

- AN Dodﬁox&:h acids axe soluble 1n |ess polax OAij.wn Solvents sSuch as benzene, ether and
alcobhol.
,_,rml_L_ ._.«.H\..._I_M.,.,“-. >

— “The _UO.._..j.m_ points of nO.q.DOXQ__.n acids ase Mnuch S.&rnd than those of Tamdonodvojm ond
5“@_30« thon +those of o._n.mym_n_mn. ketones and even olcohols of compoavable Mmolecular
™MQAOss.
€g- by oF Grgesanlasing ra highex than m-propy! alcohol, proponal, acetone & n-butane.

— This is due +o ho:uru._s& XCASONS -

() O—H bond n DDd.on&:n acid 1€ Ynoxe polaxised thawn alcohol. Tt Ts due to electyron
Pu..wfn_.aﬂcu..j& effect of n.h',w_DDSN_. &dd..lv

@ The vom._Icm_m polavised ra&do@m: atom of the O-H bond also foxme H-bond (it the
5an¢<m_m pola¥xised oxygen atom of the nDdUQSN__ gEoup of the othey molecule. These

yavegen bonds ave Vvery qugm and ov¥e not bryoken even in the vapour phase- TIn fact,

in vapour phase and aprotic solvents , ost of the Q«Uo%d:n. ocids exist as ﬁmn:n

dimexs Iin which the two molecules of the odid ave held ».ammwfm« _a.a twe m.w,.\as& Tan:u_wm«
bonds - -&

0.
o W8

I|D/Im
C —
N Z
QO —H- of

r
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vielting |

-V —

— The gm_Ism points of aliphatic DQiOOxN_:ﬂ acids do vnot show o ﬁmmc..o.d pPattewn.
— The Ffivst +en members Show altewnation oF oscillation effect, wWhich ean that +the m-p.

of on acd ﬁOSr.Q..«;..s& evenn TnNumbex of carbon ateme W\ be T”mfna than thot of the
next |owes and mext higher Togo_oacmn contaning odd MNumber of covbon atoms.

Acid 85¢nr..5.3& even mumbes of cavbon otoms have ﬂodﬁox&, and “‘evminal émrja,
geoups  on the opposite side ofF the N_,mlunm cagbon chain . Due 4o this ii.& Lit n,omm.m
in the .ndN_m*D. lattice wrm,ﬁn.& ._3n5mnm.§m ntevmolecular Forces of attraction J.mmF_T:m ™
_D.dTm.« Thelting points-

Acid With ©dd Mumber of carvbon atoms, have the nba_oov&~ and teyminal ém*sm. mqocﬁm both
on the some Side ofF the N._,mlNDm Corben chain due to wWhich ¢_:mm cannot £i+ Qomm_&
in the c¥yStal lattice and have lowes wmelting points.

CH2 COOH CH
. pr CH2 2
CH N s
3 €H; cH; Nen? oo
add nodwp._s._jﬁ cven acid contal ming odd

Number ofF cavbon otom wambey ot corbon atem

The gm;_:m points of aliphatic acids So.c,,_jm ™ore thon +en covben atems do ot Show
the 0Osciliotion effect-
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— The ém_;._j& vo.:ﬁrn and To,_.::m points of awomatic acids oxe frmjmx than those ot Q_:urorn

acds- because ofF plonar stwctuse of benzene Ting these acids c<an pack ﬁ.Omm_& in
the n«muwo_ lattice +than N,,méb& structuve of aliphatic ocids.



=27 AClonTY oy Caxod
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— The Dﬁ.%ﬁm of noddoxd..ﬂ acids depends Upon Tvelative ease with Wwhich it loses a proton to
fovm the covsesponding anion.

= Actually the diftesence in w».o._o.:..».m of +the add and its anion determines the mﬁqmzmwf of

o m._<m5 achd -

- Dpivoxa:n acids ionise in aqueous solution Um gsm*mﬁ.,s& p¥otons to the solvent wolecule.

mj\ojmm«\ acas @._cn
Oy a Smaller pyopoy tion.

— The

wp Tnost of theiv jonisable p¥otons while wealkex ocids tryansifer

equlibxium censtant (Ka, @lso called dissociation constant of acid) of the process

is given U& the ﬂo:os._jm expression .

0S constant.

R=COOH + H,0 == ...:.N,...ﬁnun...um <+ IuO@

CHad®) [ R-c00®]
[R-CcOONH)

Ka =

Watex s present in _qum excess and its concentration has been +tuken

Ko (o anddn of i{onisation x acidic M.T-.mj&*.r
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— The convenient wethod to express the sivength of acid is pka value which is Megative
loga s ithm of Ka:

pka = I_om Ka
Example: - Ko of acetic adid - 1.8x 167>
pKa = I~0® (18x 107%)
= —3+S
TKPH 4 .7
K [
Pfe. & e
Acidic Strength
CrachoM = .3 P-NO, CcH Co0H = 3:4 CHgCOOH = 4.2
CllyCooH = 0.6 M- NO, C(H,COOH = 3-S5 CH,COOH = 4.7
CICH,co0H = 28 Hcoow = 3.8

DIuﬁINnipm.OoI = 4.9
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- A QUS € o1 AC 31 € NATUTE O+ . OQTOO XM A 1aS

— The acidic motuve of cavkoxyl group com be explained on the kasis of resonance
stabilisation of the DD;«UOX&.Q».@ anion n whidh two DD:#«.&;.T.:@ Ffoem s ave m.wc.._cmLm.:m.

*e o ©
: . ®
CH ﬁ\\O «—> CH, — n\mu. . . CH n\_,\m
3 ./@..0 E /0. 3 /..uo

- -

— Also, these axe two ﬁoﬁwiccw._zm Yowms Lor the acd, but since the second fezm Involves

sepavatrion of nrbdmm. its contmibution is Minoy and hence Fesorance n the aad s

ot as stabilizing as that In the anion. o
. o:

O: -
/ > A

- > CH =K
— The concept of vwessnance

1h

is Fovoured oy "Neasuvments ot bond _msmipw. These s os_m

one bend _m5@¢. +or both Cc~0 beonas (128 pm) In the anion ' contrast to two <C-6
bond .w:@IJ found n acia-

. LOrmban T Of Radic Charactey O AlCconols ONa CaQroox | 1€ Ocias. =
1 1l

- Gaqum_._n acids oxe Ynose wwqq«dmd acids than alcohols | although both these species
dissociate by n,_mn.co.mm of the 6-H bend.
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O
ch-cZ

W o — &
3 NoH "

~ -
Z
2 —> an|n\\

~p© / -

o

I@ ~U_AQII 4 -8
— The 113 no Tomm.&.__.l.m of wesonance stabilisation in either

alcohol and alkoxide ion
while both +the ﬁDdond:ﬁ acid ownd gdgzarﬁﬁm \on ove vesonance stabilised.out
of these xhwhe no«_ooxa_oﬁw anion has the ma.mowo« ¥esonance stah)lisation. Theyefore
the dissoCiation equilibxium s Shifed +o the Tight to favouxr Pewvmation of A.ﬁd.rvox&fu.nﬁ

jon- Thus o ﬂodﬁoxa:n group is Move acdidic +than alcohels-

OYYIVLDAT) O

)4 QCiaic cravYacter ol __.U.T...f._ N "....“._ < and CQTOO XY \C QCiaAS ?
— — - _4..m —
ﬁD«UOxN__D+m ion
0 0@
= &
R-C /f £ > R—C /
(®] / o
| I
’ . © .
Phenoxide ien o °© . 2 9
N e~ X o,
«—> &’ &> «—> —>
t) [
> Vi VI
I v v
- — -
Morxe stable

less stoble Mote stable
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— Styuctuses | and Il Yor the nDioox&fa}m ilon and styuctuvres Il and Vil |fo¥ the phenoxide
lon have 5m®D¢<m chavge on the wove eclectvonegative O xygen atom  which contyibute
towaxds the Yesonance stabilization of the iens.

— In case of phenoxide ion styuctuves v-vi hD,..nN_ Ca 5m&b$cm orﬁdmm on |ess m_mn¢«05m@a¢<m
Ca¥xbon atom and hence awve not Important.

— In Structures | and I of the 00«60x&~0*m oN | the 5&&&%&(“ ﬂfoqﬁa is delocalised
Ovey two ox4qen atems while Jor phenoxide it is \ocalised on the same m..jaﬂm

OxXH@e" - Theve fove | nbd,ooxm_b.wm leon is Much morve stobllised _DN._ Yesonance thon wrnvon_%
ion and hence n.DJ‘UOxu_._n acds arse ..m,rr«ajmod acids than phenols-
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LOTDO) ___ G eI s

tion o priMmary olcohols or aldehydae:

laConi Cv,0
R—CH,OH EAT R-CHO E R — COOH
H,S0, H,S04

— Mild oxidising agents such as Tollen's veagent ave sufficient to oxidise om aldehyde to

an acid-
R-CHO + ppmnzquOI ——> R-COONH, + 2Ag + HO + 3NH;3

Oxidation O ! '8! T\LFFF NZenes: »

Oxidation of side chain is used DD#:?.N.%Q;D:& to prepave avomatic noiooxa__.n acids Fyem

Q_K_n._,cmvunjmm :
Since benzene 7Ying is Qquite wesistant to oxidation it is possible to sxidise toluene

to benzoic qacid. CH4 pron
Q KMnO 4 -
0¥ H,CxO4 y
— This pxidation proceeds ?qocmy ijwa_ Yadical Inteymediate. mwsa__omvm.mjm and _ﬂmo_vxo_um_gsﬁ:m
alse Convexted inte benzoic acid. but +|Uc*m_. benzene Aoes mot possess a yanr‘oam: on the
ijw&_ Carbon , it is Unhable +to lose ermm«ommj atem to deE o Stable _om_...wm_ wvadical- Tt is,

thevefore, Mot oxidised to benzoic acid.
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R—- ﬂiOI + R
o

Acid chloxiae

R- _n.lOl ml R «+ Iu.OIII.lv 3 nl.m.lo_l
I

0 o o
P:_:mn_d._mm
on® o _
mimlon. + Ipo — nimlo -+ ROH
i o
Ectey ®
° - ﬂn._n_lox + R'oH
s
oH® =
R=C—=NH, + HDO > m|m_lo + NH3
8 3
Amide ® ®
4 R-c—OH + NH,

J
o

— The ease of jamdd_am._m of Dn&_ dexivatives g 00.004&.3@ to %o:oﬁ,_jm &Srderw -

Acid chlovide > Djjmn?‘..mm > Estewy > Amide
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@ ©
- H™ o¥ OH
R—C=N + 2H,0 = > R-COOH + NH,
-& +& @ ®
R—CI By ﬁlz,_mn_ - ¥ Ll R— hIOB&n_ |I||v R— ¢ —oH
& o e || g | g
el e
en&mnm
= O«.mo,jo:?.;.rg compounds can be carbonated In a similar Fashion.
— Acetsacetic ester synthesis
& o~ S -B%
anl._nlhzln OGS Hs OTAES n.llen_.u_lﬁilﬂI.O@.Im . > Dlen_”,_,lﬁiln_....lOnu.Im.
4 o o d Syt o\ &
m?a_ acetoacetate —B¥ )
OH®
Y
0®
i - 0
®
.nzul_n_ + R-CHLOOG Hs R n:lm + R-CHCOOGHs & CH,- .\;rl PIln_u_loFIm
2 _
o
rr dvolysis O R
e &

3 Iunoo_._ + _NOIu,nOo:
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— The Objective of the "malonic estexw Sygnthesis is to convert o _ui?o:‘m_ oY wmmo\jmo«& D:Aa,

halide intp an acid 505:@ two corvbon atsms Tnowe thoan the mwoﬁﬁjm compound.

OH
e R nIAnOOIVw rIWmnvm.l.& R- cH,COOH
U:

R—* + NaCH (Co0GHs)2 —> R-CH(COOGHS),
- mmoﬁon.nmin estexr can also be used in same way-

( Y o _,.u ) ,..%H”n ,,F|.- C 4|,\|_ .\..(.u‘ru .
—This 1s comnuenient amethod Por converting an acid R-CEOH to o homologus adid (R-cH yco0m)
s0C) B Y f P _......l
= f~on t— R- T ™ ._.n_,onoém?pm,w R-¢— MI — m“luz a: iy Wol £
1 —$0, ,- Hc| I\ ~SHap, 0 ,_\.zp veawangement
—HClI e —_—
R—CH-COOH a8TSIE "o ) coogH. &M Roch=c=o0
Ketene
iua __,_.,.%. -~ - = i Finalo de at - 4|I L1t _|3r|.; >
R—cCl, oo SN R— ¢ —0OH
I,1,1- t¥ihaloal kane 8
0
= ECI; KOH > H-coom
KOH
> CHy-CcooH
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\4A

— The covboxylic acid {oxmed cContains one cavbon atom |ess +han the B okl
pa¥ent Ketone oand haloferm.

)
o ©
.leMUl.ﬁ.I.w uElV ._.Ul.nllnﬁ_..w E DIM..'OZD@ r1||T¢|¢ mlm.IOI
m | = CHCI, S m
. Hydvolysis :
R—Cc— R' + CH5COO0H > R-g—OR dda b ml@lo: * e
._o, — GHgCooH 2
) HaPO4
CH,=CH, + CO + H,0 L i —>  CH3zCH,COOH
Steam e
°® Pressuve c @ H* /Ha0 nel
R—ONo + CO > R-COONa y R-COOH +

A
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F Keactions OF CaOTDOXYlic acias
o - 4 =

— Except fovmic acid, al the Dcxﬁoxa:h acids consist of two parts c-e.

() An D:AN__ o¥ on D«.% &doc.ﬂ

ay A ﬁQd.qum_ group

— The n,.Ddrqum_f geoup 1= made up ot a ﬁD,._oQ.dd group oand a fdm*ox&_ m_a.oﬁw.g.rm.d‘mhgm.
covboxglic  acids ave expected 1o show the Yeactions Of both these gw¥oups. However,
due +to _QJOX...«S.}&. these gvoups ™may intevact with each other amnad .w.j.m;..mhoumﬂwrn reactions
expected for these groups ose Somewhat diffevent.

Fusther due to wesonance, the partial positive chovge on carbongl group is decreased
ond hence it would be attacked Um_ “he Mmucleophiles \ess deL..M. Tt is thevefove,
Do«gxa:n acids do not Fjao,..mo Yucleophilic addition weactions of o_mmran_nm and
ketones. cmmru..ia D,wm.nﬁoicm.m. UOSn:S@ betwoeen the Dow&oé, carbon of an add and
& Mucleophile  (would n_mmg.& the nosu_cmnwn Stobilisation of the mamﬁg and hence this
addition 8 not favouved.

— Some of +ne tmore important weaction of corboxylic ocids awe discussed below —
(T) Reactions due to  H- atom of the carbo ) JYoup - A ,_ dic behaviouy
Reaction with "M™etals:»> wnetals » Zowx,ﬁbsz..@.Ns etc.
2RCOOH 4+ 2No —> 2RCOONa  + Hgy
2 CHaCO0H 4+ 2No. —> 2CH,;CooNa + Hy

2 CHacooH + Zn —> (CH,Co0),Zn + H,
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Rcoo’ -+ NaHCO; —> RCOONa + <O, —+ H,0
CHacooH + NaHC0z —> CHyooNa + dCo, + H,0

- The .ﬂnbﬂ_uaj of Co, comes Pxom ZQPOou 0¥ NaHC0; - The -mechanism of the weactions
as ollows -

o
o O
1 T . mnow_,,@ :
C - " el = a .._l Cco
e ® \ / — 2
m\ NoH \ 1 “H —H0

— This ~weaction s used *to detect the pvesence of a ﬂDqUo,&_ qroup In an 9\&0.3?
compound.

L.; Dithn 1 IKaliés

— hbuﬁoxa..n acids weact with 5an_.qox&mm ovd etallic oxides +to ‘brm Salts.

RCOOH + NaoOH — RCOONa -+ HLO0
Sod. n&«gxd_o»a

RCOOH + NHOH —> RCOONH4 -+ H,0
Armmo - ﬁ.QJ_Ooxd—DﬁD

2 RCooH + Hgdo ——> Amnoovpim_ + H,0

Mervcuric Caxlox a.&.n
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acids sSsuch as

HC), H,S04 and HNO; .

3 ﬁQu_OOx&:n acids ase Much Wweakey than TMNinexal
Thevefore, salts of hoa‘rvuxn,“_:ﬁ acids gve dmo&:& decomposed UM these "MMineval acds

to dmmmjmdﬁ.ﬁm nﬁiooxm_:n acids .
solutien of benzoic acid and

mmvoﬂnﬂg of benzoic add .ﬂqd.B etheval

=3 - xample : -
Nopthalene
etheval solution of benzic adid ond Mapthalene
+I
Aqueous NaHCOz
1
¥ = J
Aqueous _Qam« Etheval ,Dam«
Containing containin
Sod- benzoate Naptihalene
¥ 4
minexal acid Evoporation
. P
Napthalene

PPt of benzoc
acd
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N oI a&

— The acid chiosdes ™may be pktamed in @DDL d._.m_o.m, U& d.m.h_c.x,_jm ﬁOdon&r\ﬁ acids
with 8ocC\; ov PClg-

RCOOH + PAg —> RcCOCI  + POCl; =+ HCI

CH,COOH + PaQg CH,cocl + POy + HCl

Acetic acd )na.nm__ chlovide
CgHgcoon + Pls ——— CgHsCOCl + POCIy HCI

Benzoic acid Wmsﬁo&— chloride
i
« @ o
O , \u \J
° vroﬂvro,nm_ﬂ
mDaUOxa:n ch\oxide

aciad
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DI@nOOI + 3SOoCl, —> CH,CoC| + SO, + Hcdl

CGHgCOOH + SOCI, —» &HgCoCl + SO + HCI

- @OH o :OH 0
0OH O
A LI "y
c T+ > S ’ . el s
R Y D\.J\.,_ Sw2 R” /).o\ /D ﬂ\\ /mu@\ S
n_o/ﬁ
0 o~H ¢
HCl + So, <+ = < _ _
% g e P A /ﬁ =k . m/
Glases \ost frem R \ W\\_ No” No

the ~veackion Tmixture
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H®
DIVOOOI + GHgOH > ﬁ._..muﬁOOthm + H 0
Re Flux
mﬁ.f&, acetate
@
OH oH peoton o
+n1® ( tR-OH _ ® . tvansfer > |
= R—- C° — R—C O—R = = R—C¢c—o0— R'
—H® _ ~R-OH | _ . _
OH O-H H S @ 0H,
Do«:c@o*m
acid +H,0 :iINO
O
R-c—or' =T g Mo
Ester s po;.drdb*a acid
pzmox _\

CH,CO0Na + CH,CH,8y —— 5 CH

ACOOCHCH, + NabB¥

RCooH +

CHoN > ﬂ/nOOn.I.u + N
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e A
. — CONH
R — COOH —~+ ZIV|.U R COONH, =y R 5
Ammo- salt Amde
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AL - ACTIOYS \NYVOoIvViIing a0l & COOWH o ¥ ....,:wg_._ . Neauct\onmn O OO ”...l‘.,.____ ~ QS I1a

e ﬁou_ooxa:n acids avse vweduced +o 1d..30am alcohols Va xeaction w\th LiAlH4 N ether.

4
4 RCOOH + LiAlHg —> 4H, + (RCH0)AIL; —y R CH;-OH

— ODibovane seacts dorv,_o:m Wi bHn DDdona:.ﬁ acids anad .ad.mcn..jm +heyn to noﬁmmTOSa,jm
_uﬁj:oa\m alcohols-

HP

3RCcooH + BH, —> ((RQH,;0),B ———> 3JIRCH,OH

— Ud_.goam alcohol can also be obtained Gm %0:06..5& method -

R-oH /H® Na/ 0z H gOH ,
R COOH > RCOOR' >  RCH,0H + ROH
Estsitication Beouveault Blanc
Reduction

— The Industyial pyocess Jox the ¥eduction of Doioox&:n acids to _u,..,g;.& olcohols

involves high Pressuse of hydvdgen in presence of catalyst-
Ru L
G20 atm

RCOOH + 2H, RCH,OH + H,0
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— hoioovd:.n Qcids , on veduction with

Olkanes.

hydvoiodic acid ond vwed phosphovus at 473K, gives

RCOOH <+ GHI

ﬁIwDOOI - GHI

Red P 5 R-cH, + 2Hp +3T,

473 K

Red P ., ch-cH, + 2Hp0 +3T,
55y A

473 K

In the above -—wreactions, the — cooH quoup is weduced o Q —CH, gwoup

— MNi\d dﬁn_cn._jm D&manm sSuch as

onion. ITf a ~™Molecle containc

Sodium 60405m_n_q.am , d0 Not 7veduce DD&UOX&;D*@

Dn__iooxd_._n achd as Well as o ketone o¥ an

O.Emsamnh sodium Uo.«dsamd.ih Yeduce d simple 00&..0@3&, ¥ withouk Feducing

the acid -FPunction.

N=0

Il_n_ — CH, - CH—CH, -~ —ONa
0

(&)
NoBH « I\

A\ ]

HO hIpﬁIPﬁINAIWn -ONa
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| Yeactio Haloge

— The extent of enolisation of n.ﬁioo%&:n acds as ﬁnﬁjﬁgqmm +to ketone is )Dmm_,_m‘_q_ﬁ

Small and n..ﬁd_OOx%_.n acids do not r»jmodﬁo Sb—ommdgof.foﬁ even In the presence Py
acids. That is

Why ) acetic acid s used as a soluent in Most of the byormination
Yeactions.

Howevey when oo ﬂDdgx&:n acid s tyeated with SD~£Q5 ‘n the presence of w=d
phosphoxus | it ¥esults in the Premation of an o«- haloacid . This Feaction is known Aas
Hell- Volhavd - th._.:om—.nm_ seaction ( HUZ -seackion),

By
Red P |
R— CH,— CoOoH Red P R— CH—COOH - > R- ¢ —COOH
A mele) By (Excess) B¥
Role or Red P:i>

— The MD¢DE¢0 effect of ¥ed phosphovus has been explained on the basis of +the fact that
Cavboxyylic acid s First converted ints +he Onm, holide and +hen the ohd_ halide Sismc&

Substitution by halogen at o~ position. Acyl halide “ove known +to undevgo hologenation Much
mo¥e Yopid \% +than acids-
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2P + SBY, > 2PBYg

Phosphoyus pentabromide
T
> R-CH - C-BY <+ POBy, + HB¥

R-CH,~COOH + PBrg

-~

.. Dnd— byomide ®
o “n._:._ m_uil
_—r -
R-CH,~C—By =—— R—-CH=C—0¥ > R-CH—C—B¥y + @d.mv
By~ By \
g B

CEnol form) ;

Q
-CH,COOH i\
R-CH—- COOH =+ R-CH,COBY P angc R— CH—C —BY
_ mXﬁfoﬁmm {
B o B B

— AW the - r&mdommjm carmy w:nnmmm,Em.& be ~weplaced Cm._:m an excess ot Sﬁ_omms. The
¥eaction can, howeves, be sStopped at MWoNo—,di- ov txisubstitutien Stage £w,.5nm\
oppropriate  avmount of r.u;omos
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— B¥omine and cChlorine are _Wn_.;o_:m use ful.

Red P Red P Red P
CH,— COoH > C\CH - COOH » C(,CH-COO0OH - C—-COo
3 Clg . Clg : Cly ﬁ_,w .
— Byomination stops after all +he oTjanfoaﬁ atoms ave displaced wheveas chlo¥ination

continous faxther In the choin.

— HVz -reaction has considevable mdj?mtﬁ cin::& since the o?yo;ommjowmm ﬁ,oq—ooxa:n acids

can e m.Dw.:m_ convested inte A Mumber of - substituted ﬁDd_oo/x&iﬂ aacds .o.m nucleophilic
displacement weactions.
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il ¢ sbhboxulation:»

loﬁ smnk._:@ 00460

tokes ploce and ngmm_uoagm alkane s fowmed.

Cal
RCOONo. <+ NaOH -2 R-— Cco
630 K H =+ Na,COo,
AlKane
CalO 2
CH,CH,COONa + NaOH A CHy-CH, + Naq,(03
Sod. pyopienate Ethane
A\ (e ® A ° @
_Nlm|029 > R Nao + Q=C=0
s Carvbanion
e D +HO®
R Na > R-H + NaOH
CHz0) Alkane

-t eV ,\.__— srDbsStCitTuéncs =)y QOO X m.“.r... cI1oN
| \J a A

— Any factox which Increases the mwnv:..w.m of cavrbanion Premed D—Cd.:pm the process
increase the wate of decavboxylation.

wd__.n acid with sodalime ﬁZDOI + ﬁoOu‘ D_mnﬁaﬁoxm_oﬁ._oj Qﬂ ﬁo,n_ooxm:n acid

, Should



Learn Chemistry Online

ol = [ f.:.. A ecaxbo ..__..m_.{.,w on Kolbe's &lec .,m.r.__,..gm. - B C0c

o m_mh.ﬂo_m_m..m of aq. solution of sodium ox potassium salts of hoim_ acds m._cmm all<kenes.

2 RCOONa > 2Rco0~ 4 2Na' ((Torisotion)
At anode At cCathode
e € \ tion
2H,0 = =n 220H + 2H ( Tonisation)
At aonode At Cathode
= . Couplin
At onode 2Rcoc® —> 2RcoS Eot S8 iy RN
- -~ 2C
(unstoble) < Alkane

— Both Na (fvom salt) and Rt ( fxom HP) ove present at cathode but H* ions axe
v«&dd@:ib:m discharged due to +their lower dischatrge potential compaved to No* ions and
thus san_.ﬂommv gas 1s cvolved at the cathode.

A+ cothode .NI@ ¥ G ey Hy

— The overall Kolke's -veaction mMay be vepresented as

Ele nﬁdo.ﬂ_m._ S

2RCOONO + 2H,0 > R—R + €O, t+ H, + 2NaOH

— m_mﬁqo_am,.m of sodium ﬁcdﬁﬁﬁo. howewvey, dmm_o.m Oﬁ.m H. and Mot an allkave.

2



- Reactiens O

pecat

ﬁI.wnoo pm + mnu...

Silvex acetate

FoOTtTMa Y ...|....__. (1 C _..__” ¥ _...A_.. a

R— n..I.D..Dm <+ By,

[
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an_\o,x&_ byomides ﬂOjﬁP.,S._jm one Cavbon atem less than the parent acid arve obtained

CClg ,ReHux

—b> R-= m.[ol By
o

- R— mfo. & BY

0

O O
Dn&_oxm vadical
R~ .N_M.I.O > R + Co,
5 w
R' + R-¢-0-Bvr —>» R-B¥

and @) oxe ¥ epeated

an__s and ﬁm?s until

> CHy By + CO, + AgBy
Bmia&. bromid e

—+ D@@d

—0OQ

+ R-C&—O

the Yeactiorn is Com
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HIIPNATIC R o )
— The covboxylic acids ionises &S pev ho:oS..jm expYession —

R— COOH  — ﬂlnoom. —+ I@

Carboxylate proton
ion

|

-

mwb_u_;._mm of no.q_uox&_bﬁm isn &«

—ve DIDA&.W of Oodgx&_ﬂhnm ion

wwov.;..mm of ﬂod_noxm__bwm isn o« ocidic mwdpj&.mr

\.. . . .{r... .! ..[... .... . ... .
\) (B .,|.___r..r,_;..f_ acminaTti A Qo (+1 e reck).?
\ 1 ..vl.

- m,mnp.q%-&ojsism_ yEoup (+T1 effect) Increases the 3mmbi<d Dro«mm on the amion and

hence lmmwd_o\_:w._«,m the corboxylate awion and consequently decveases the stvength of
the acid.

+1 effect > —CHy < —GHg <— eH(CH3), & — c(CHy),

Ac\dic mqmzmwj - nI,mnooz > <, HgCooH Aﬁnrovpnrnnco: 7 ﬁn:bunnOOI
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(1V\) 4+ éct 51 e\ececeom acscxating gyoupPs (—1 eyrect

i

— Electson — attwyactimg gvoup (-1 effect)decveases the negative Droumm orn the amion and
hence mwgu:_.w..sm the nO&on,u_Dﬁn anien and noﬂmmnﬁ,»mSZm increases the wgsmi) of
the qcid.

Acidic styength CHaCO0H < CICH,Co0H < CL,CHCOOH < C1,CCO0H

— Fluoxoocetic acid s oxe qu«o,jmmd than chlo¥oacetic acid. because

electyon attvoct 5m 705&@3.

.ﬁ_Co.«J.D e s "Mmost

FCH,COOH > CICH,CO0H > B¥CH,CO0H

— The Inductive effect decveasces with ,_:Qmom._am 4, stance of m_mnqgloiﬁunﬁsm g¥oup from
+he DD«UOxN__ group.

«. = Y
Acid mw.ao:mkr DIwﬁIu.n_.I CooOH > ﬂIUﬂ_I CH,-COOH > n_‘Ivn.IwnINnOOI
¢l cl\ ci

(b) AYomatiC aQcCcids:>»

— In avomoatic acids the nD)q_uoxm:n geoup is &..qm.mtm ottached to 4ihe avomatic .a..sm @which

exevts — 1 effect as Well as +R effect as ghown below —
O O @]
w0 2.5~ i mo,/n\or moxn\ox
_ ®
O O« & - -2
-1 effect . a8 .

ot _vrms&_ group + R effect of ﬂfm.ﬁm_, wdoc,_.._.
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— The ovevall electyon -dovating effect (-1 effect and +R eHect) of vjms&ﬂ group (SHs™) is wealcer

than +1 efrect of any  alkyl gqwoup. As a wesult, unsubstituted avematic DD«GOx&:n acds
ose wqgsmmu acids than unsubstituted a¥omatic acids.

Acidic ovdey HCOOH > CgHsCOOH > CH,COOH

- Supbstituenct oY ACidc strey gin H« avormatc AC 1S .5
- Electron- withdvawimg gvoups (-1 elfect) ktena to stabilise the carboxylate anion oy

n_mndmow,,Jm -ve nfodmm e anion anad hence Increases the acdic mgsmwr.

o
-

EWG AI@n (O
~o

- Eleckyon - mgQI.Dm g¥oups (+1 effect) tena +o destalkilise the ﬂod_ooxm ate® an on _04
:Dn.amo,.wwjm —ve Chawvge on anion and hence decweases the acidic mgﬁm»r.
\\\\O

ED&x cl e
~o
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— P-isomev is strongew acid than m-isomer

~ In case of p-iscomex clectson withvawing
group withdvaws electrons both Um —R efeck
and ~-I effect while in case of yn-isomer,

05.& the —1I effect wWOsIks.

‘\\O
2 /O@

)

wealkew acid tham m-1Somex

P-isSomex both *R ONg — I
+ R efdect ﬂdmmog_.g.nmm,

o _..u..y
|

— P-1Somex s

— In case of
eftfect Wovks but
hence acidic strength decyeases due to
destabilisation of anion- LOhile 1n case of
Y -isomerw only the —1 effect wo¥ks aund
Here iS No +R effect. Since +R effect
.chm..mzh the -1 eMect  +hevefore p-
ISomex s weakey ac¢cid +har O -isomey.

]
o4
Noe

—» OBtho ettect

electssnic factors.
mxogm_m“ -

0-Telwic acid > Bemzaic

Ostho isomevs hnojae._j..:m EDG ox ElG) o¥e stwonges thon - amd p-isomers. This
ethect s called owtho effect: Thic effect is due +o o combination of both stexic and

acid > M™M-Toluic acid > P-Toluic acid
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— Halo acids ave +the sybstituted ac\ds obtained _om t+he dmm_pnmﬂ:mj& of one o¥ ore Tmmqommj
atoms of the O:x% QTOLP of the pawent acid vm. To.omnj atom(s)

CICH,COCH ChloxoQcetic acid

Cl, CH COOH Ddichlo¥oacetic acid

ClaCH COOH Trichloyoacetic acid

ﬁIulm_wInnDDI o~ Chlovopropionic aad
C\

CeTY
— In +this m_mmg?‘ they ave assigned twivial momes and the positien of halogen atom(s)
(e indicated _om Gixeek letteyrs o, B,v, § etc.
— In Hais system , the posi¥ien of +the halogen dencted by the number of cavbon atom

Umod._jm the 70;0@0:.
— The cavbon of the OdeOX&_ group _um:jm D_Sﬁaw Numbeyed a@s L
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1 EH,CO0H Chlovoacetic acid Chlo¥oe thanoic  acid

Bs CH,CH, COOH p- Bromopropionic acid 3 -Bromo 1«07»50.5 aca
Cl-CH,CHCOOH « - B¥emo - p-chlosopyopioniC acid 2-Byomo- 3-Chlovopropanoc acid
_
By

— Avomoatic acids ave mamed by .,:n_._nbfsm the position of halogen atom with wespect to
n,D«_uoxm:h mﬂoc.v Cm._:m the ma%:,uo_m ©., ™, p oF numbers },2,3 €tc.

COOH COOH COOH
B¥
Br
Gr
2-By¥omobenzoic acid 3 -Bromobenzoic acid 4 -B¥omobenzolc acid

0-B¥omobenzoic acid m-Bromobenzoic acid p -Bromobenzolc acid
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K2
—CH,— COOH — R— CH -COOH
a . Red P |
¥4
X ~halo acid
wd‘ul
CHyCH,mCH,-COOH = —> CHg3 nIplmInnOOI
= ed P
mpwxq._h acid R

— In presence of excess of halogen, the products obrained ave o, «-dihalo acids ox o,«u-
txihalo acids -

| Cly
CICH,COOH  ——=—  C|,CHCOOH ———> C|,CCOOH
. Red P . Red P )
Chlovoacetic acid dichlovoacetic Trichloxoocetic acid
acid

Byomination occurs mxn_nm__<mf at «-position (ohile chloxination fFivst occurs at the

-poSitian and when all the Rusqm,..ommsn have been ,.d_o_bamn_, Wt occuxs Hfurther at [®-and

y—positiens along the chain.

- &r:&obn._mw can alse be obtained Gm _UDMw._Sm Cl, o¥ By, +5doc,m7 the Go._rsm ﬁQdJOxa:h acid
n presence of sunlight and 79.0@@3 Cav¥iey (1,P,s,Fe etc.)
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By, .hv %, » hY %, , hv
CH,COO0H - > ByCH_CooH SUTLLUEE B¥,CHCOOH %y > By,CCOOH
I./p/5/Fe I./P/S/Fe I,/p/8/Fe .
Acetic acid Monobyomoacetic dibtomoacetic t¥i UdD?.OQﬁm.TP
acid acid e
— mdﬁ}fmm”w On.. o-Todoacids.
CHaCHB¥COOH -+ KI ————> CHCHTICOOH + KB¥
o -Byomop¥opionic &-lodop¥opionic
acid acd
C ] . { | # mialonic - - _..n.(—lu[nu“!...- lr.__ Q€ - 31
0 COOH
\8 " Bra \ A oH
DI,wnI —> .ﬂI,wh// = > CHy %i - CO
Ncoon  het adid gy COOH R BY  o/~Byomopropionic acid
4. Yyom NuydToxy AQcCie by tThe OCTI &Y NYAToOHFEN Naliae O pPhOSPhoYOUS h
d J _ _ |
CHg CH-COOH 5 ﬁIwn_I:nwln. > CHyCH - COOH
OH Cl cl
o - I&&«S& propioNic oﬁaﬁzoqoo«o_qu.&_ ol = ﬁsfodo,u;..oﬂmo,:.ﬂh

acid (Lactic acd) chipvide ac\d
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wlmxunooz + NOCI 7 R-CH-COOH + N, + H,0
_
NH, Z...T-Omm__ cl
Chloyide *k-halo acid
T2 H, 0 ,Boil
OIwDIPﬁDOI + 2S0,C\, > ﬂIw.OIfn;nuﬁ__ > ﬁI.wnﬁIIﬁOOI
— 2502 \ -H \
—-2HC) cl Cl
ol~C 7_0401)«01 \ 03&_
Chloyide
CH,=CHCOOH + HB¥Y —> By CH,CH,COOH
)n&:n acid B - Bwyomopropionic acid

— This ¥eaction is an example of anti-MarikownikofHf additisn — This 'Is due to -7 effect ot
Doagymzn acd-

ay =11
~J

HBY
HOCH,— CH,—COoH —— B¥CH, CHCOOH

Dljdm.«oxmﬂuo_oﬂﬂs..h achd



Learn Chemistry Online

HO-CHy—CH,—~ €N + 2HBy + H0
m?&_msm nabjo_ﬁ_mis

INsaturated ) I €

cH,=CH— cHo —HE

¥ N {

Cl-CH,—CH,-

mwra.n.:m

OH

chlovehid¥n

|

CH,COOC,Hg
_

CH,COOH

m*sa_ yaa,.,om en

Succinate

By CH,- CH,-CooH

B

Bysmopropionic
acid

CoJ

ot

—>

HNOy

KOH

)&Z 0y

L-NaOH

2 R a

W

Cl-CH,- CH - COOH

> ByCH,CH,COOH + NH,B3v

p- Chlogopsopioni< acid

Lo

Al - cHl-CHO —> CHCHyT

CH,CO0GHs
_

DI»DOOmw

_

CH, Br

CH - COoH
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CH,CH = CHCH,COOH + HBY ——> CH3CHBY CH,CH,COOH

B-Y-unsatuvated acd Y- Haloacid

H<
HOCH,—CH_CH,— COOH s >  ClCeH,CH,CH,cO0H

Y-h mo_,qoxm__o: ».M,q._n acd Y - Chilowo Scﬁd.,n ac\d
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—The lowex holoacids axe colourless liquids while the highex omes ave solid.
- The haloadids Show acdic character when dissolved in wateY. The Strength of the acid
depends Upon the natuxe, Mumbey ond +the position of the A, RESETS T A Sy

— This adcdic charvracter s due “o <electvon 8..&5&498.3@ inductive effect ( -T ebfect) o the

TQ_O@@D atom.
x

(o} o o o)
I A I Al
X €< CHCC€O<H X4~ CH «C «<Q«H x*HAﬁnAﬁoﬁI
X
Monchaloacetic acid Dihaloacetic acid Trihaloacetic acid

— Fowr the same So;o&mj atom  wmove is the mMnumbey of So_ommj atem ottached to
- Ccoxsbon , the mﬁ.oﬁmo« is 1ts Inductive effect and thus mgasmmﬂ is the acid .

Tiflusrococetic acid s the m.w.qoﬁmmww. o;..me.ﬁ._n adid -
— 1§ the distonce ofF ihe 50._0@m3 atom Increases frem the hD.w_ooxm. qronp , acia quv@i:

decyeases. because with ._5n,umnm,5m distance -1 effect oF rﬁ_omnd atem decveases .-
Thus the o¥der of decweasing acdid stength s as Rllows -

- haloacids > wlrﬂ_oﬁn._n.m > Y-haloacids
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- The styength of add decyeases with o decwease n the m_mnn«%mmnﬁ.._c;u of the Tp_owmj
atom
Example : - @mhﬂmbm,.jm orvdex of mﬂmjm».y of TQ_OnD«Woxa__,n ocd is as Hollows: -

FCH,COOH > CI\CH,cO0H > BsCH,COOH > TCH,COO0H



. N~
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— Holo acids have two sites of octivity , so they undevgo ~veactions of both alkyl holide and

ﬁD..GOxm___.ﬁ ocids.

~ i
O -

2 1 OQ .

Fal=a

— The wseactions of 79_omm5 attached to - cavbon Is similax o Q_Fm— halides. The dmohm._c...,..m of

WA Hlecuwiaty

L

D '} 1 L

- AL

.,.h.P.‘..L. 14 %=1 8

T

r?.om\ms n nbdgx&:n acid s ™Move than in D:Aa_ halide.

| < } |
A >N ) >

— The So_ommj otomns of «-khaloacids ove wove veactive (( due to -I cffect of -cooH gwoup) and

Undergqo « <95.m»m of sy2 ¥eactions.

R—- CH - COOH
|
B¥»

KT

Acetone

NoOH

W

KON

~

2NH3

<

W

~

R—CH—-COOH
|

1
H®
R— CH - COONa — _ﬂlmx|n001
|
OH OH
Hydvolysis — CH-COOCH
R— CH - COOH 4 > R _
A_uz COOoH
H® -
R— CH - COONH, - xlmz Lo
|

R— CH — COOH
|

® B.Y-holo acids behave 'm the same way
but arve \ess weactive than
zc.ul

-halo acids.
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= n.um_umsn_msm Upor the position of So_omo.o atom Yyelative +to nadgxa:n Jrouwp, the action of alkali
with diffexent holoacids mZm dittexent products.

r .-_F.l A

NaOH
P - = CH,—CH,~CH - COOH
CH - CH; h_uI COOH —roy 3 Y
= | wZM. OH
- hfodogﬁmd,_n acid oL — Tmmqoxmwc.mm_dﬂn acd
L0 -

NaOH .

R- %Il CH,— COOH —> R - n_I — CH, — <OONa (substitution wveaction)

ci OH

E..Imo_d‘ox& acd
— pxolonged Tm&n,:d of p rmma.oxm acid with aq. alkali give &,p- unsatuvated acids _oa base

nowoﬁdm.mn_ elimination of watex.

0 — - - > -
R- CH -CH-COONo - o > R-CH=cH—cooNa (Elmination ¥ eackion)
| &
- Example:- .
() KOH () KOH .
CH,,CHCICH, CcOO —_— CH, CHOH CH, COOH e > CHLCH = CHCOOH
3 - - i H® 3 * i) He® 3

B - Chloyobutyric acd B- hydvoxy Uc}mu._n aad ~H,0 Cyotonic acid
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— These Ffoxm lactones hnan_..m Ketones) on treatment with a|wrali.

CICH,CH,CH, - COOH  —+ NaOH —>

<|07~odoUC¢uin acid

R-CH—-COOH + NaOH —

|
ci

R-CH—-COOH + R'OH —

{
(=3

R-CH—cooH + PCls —

(
cli

n._.wn..ln_.u__lnulr
o

—
R

m f + Nac)
o o

Y- @c»&do_onwoj e

R-CH—CooNa + H,0
&y
Salt
dvy ;
R-cH — COOR

HC |
C)

Ester

+ H,0

R-CH-CO-Cl + POC, + HC|

l
Cl

Acid chlovide

-H® A =) H®

0_...._ﬁ.lln_”_l,0m — ﬁ.bnl.n“llnllur CHC1,
o) -CO,
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- Im&«oxm acids ase vo_mwcjniojb_ compounds TDc._Sm rdm«n.x&_ geoup (-0H) as well as hod._uox&_

group (- COOH) .
- §ojm of the su%‘oxm acids occuy in mMmature.

Example - Tastoxie acid occuss in tamaxind.
Cityic acid occuss in cityus fxuits.
Malic Qcid occuvs Unyipe apple.

> Nowenclatuse ! >

= In Ccommon system, hydwoxy acids a¥e Mamed as dewrivatives of the povent add, wher

the position of ran_doxm gwoup is denoted Ud greelkk |ette¥vs o, B,Y ete.
— In TUPAC system, the position of Tdmdoxm_ qvoup is indicated Ud numbers.
Common mMame JUPAC Mame

H.mm,qoxm acid

HO-CH,— COOH Iamaoxdoﬁmf.n ac\d ﬁoi&no_:n acid) Ia%ovﬂmmgodoﬂn acd
CH,-CH- COOH R-Imaxoxmvuo?o?n acid (Lactic acd) Mlzam.«oxmﬂao_uosq.n acid
_
OH

Ho—CH-COOH
|
CH,— COOH

Ho—CH -CoOOH . i . )
_ .b..fau&oxamcnn_.:mn acid ﬁ‘a«g«.n acid)

HO—CH — COOH

choyumdox&mcnnmj.,n acid A?po:n aciad) Nuramdoxmvcgjmnr,o..n acid

2,3- erramdox&rucrdzn dicic add
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CH ;- COOH
—_ -

Ioln,uIDODI v-famdoxm_wd_nvaozarn acia NuI&&dOK&If.fwivdowojml
CH,~ CODH ( Citsic acid) _au_.nodon&:n acid

?@OI
Cl— Ch,— COOH — IOIﬁIpl COOH
(Moist Ag,0) .
Chlosocacetic acid Glycollic acd
=)
i 0 - CH.— COOH
Cl— CH,- COoOH R AL STy
A
HCN \ HCI l
R—C—H > .o Res minz —————3 R-C-COOH
T \
3 Base Ul Im_m.qo.am_m .r

ﬁ&ojoram4:J

NaNO2
R—CH— COOH > R—-CH- COOH 4+ N,
| HC| _

NH, OH
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Na Hg

Online

Dl.u CHOH CH_COOH

B - T&Q*DX&UC&N.«L ¢ acd

ﬁ.IwIﬁOlﬁODI > ﬁIVﬂ] CH- COOH
|
_uauCcmn ac\d CH
Lackic acid
Ni/Ha {) KO
CH,COCH,L006GH, — >  CHLCHOH CH, COOGH¢ N
e ©
OZnB¥
O , e
CH,COOE*t H
MlI o o bt > R—CH— CH_,COOE%¢ 3 5
i HNO
HO - CH_— CH,— OH ail X HO ¢H, COOH
Ag:® . Ho cH,CH,cooH

HO — CH, — CHy— CHO

mI
R - CH- CH,COOH
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Hydw¥oexy acids ose colousless cyystalline solids 2¥ syvupy liquids.
?mu ave .qmbn__._m soluble W watey because both the Ffunctional groups (-oH
ond —cooH) con form Taa,qommj bond with wates. n:;ﬂm_ ave less Soluble i\n ether.

p. and b > Due to Ffovmation of ramdomm_: bond s *Tm& have T,.&rmq ™.p. and b.p. as
composed +to the cowesponding boﬁm adids.
~“havactey 3 Due to electyon E;WY&J\DS-:Jm mhﬁmnkw Uh OH m..qOF_u Ibm& ave ngmwmd

acids than cCcowyxesponding unsubstituted acids.
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.—_ s eqactl

— The "olecule of Tamqox& acid contains a DDdGOx&_ guoup ond a alcoholic group due to which

+5mm undergo weactions choxactexistic of both OQ«wam_ and Smn_dox&_ gyroup. Howevey because
of pvesence of these two groups togetherw, they Undevgo some

~

| . Reactions Ol OH and S a )
N
_ PR ...
- - -~ CoONa ¥
R-CH hnIuUS C . Salt fowmation
O—COCH],
| CHaCOCt
R=CH- mnIuv.:ln..ODI €
an&.&_Dioﬁ
ZHL
R-CH- AnIL.m;h.OOI <€ :
2 Reduction
OH
_ NH
3
R—-CH- (cH,) - COONH, <

Salt fovmation

L D&
7S O

additional

NoOH

>

Salt fFowmatisn

Lol

4

OH

" ﬁInﬁnILﬁhooz R

Ian_dox& ocid

oxidation

GHOH/HT

b
7

~

Esterification

S0,

r

rd

veactiens also.

OH

_
R-CH- (cH,) - COONa

I
R- € - (cH,)-COOH

OH

_
R—CH- (cH,) - CooC, Hy

Ci

_
R-CH- ?I»v*ﬂnoth_
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- O O
(00 C i |
HO—CH- G—OH + HO-CH;- C-OH > IolﬁI~1n1quIp|n_|OI
0 0 .
. . . . Iy colli
Q_Unoz_n ac\d @._mnnv:_n acid Cn mno_ 'C er&m«,LE

I\

O o
% % _ Vacuuwn distillation OHD
o 0 O%r H

D.__&no__._mm ( Lactide)

CHa OH HO 0 CH o
o
Nen” Ne# A 3
| * ~I 2H,0 CH
e e —— 2 0 3
(®)
o7 oM HO” ScHj
Lactic acdid Lactic acid Lactide ﬁmdn__n estey)

— Howevex, in presence of a tvace of Lewis acid Such as DSIam,.‘OCm D_Qu_m_dno__,_n acd
yields a lineaw vo_xmmw.m,«. .

Giycollic acid Alcis I

0.:&00:..nrm b
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R— CH=CH— COOH

W

R—- CH — CH - COOH
I

- < d ®, p- unsatuvated ocid
visamdoyd ach

CHy— CH, - CH,- COOH ————— + H,0
|
OH

o

Y- rm_mqorm acid Lactone

- Undexgo inktexmolecular estrificabion +o give lineax polymer.

o
AN !
HO-CH,;-CH;- CH,-CH,-CH,-COOW -3 *Olﬁﬁdem..lhw\ + MH,0
n

E- Tumqoxu acid A lirear vo_q«jma
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— Malic acid (Latin Malum = apple)

HO— CH— cooH
|
ﬁle COOH
- It is olso called

in unyipe opples, bewswvies and and qropes.

— 1t is used n bevesoges and as o ucx.mp#._cm,

*THOAS g oOTEmMation

CH-COOH dil- H,S0, .86
ll + IpO —
CH- CooH P¥essusc
Moleic adad
CH,;- COOH B¢ By — CH-COOH
| -l S _
CH,- COOH - HB¥ CH,~COO H

sucinic acid

NuramdoxN_UC¢Djn-Fnr-n_.,omn acid o goﬁOramdoxm succinmic acid and ours

HO—CH—COO0OH
_

CH,- COOH

Malic acid
AGOH Iolm:lnoo:
— AgBr CH,- COOH

Malic acid
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HO—CH-—-CO0H HO—CH-—CO0OH

_ + 2HI il _
HO—CH - COOH CH,- COOH

Malic acid
Tartawsic acid

+ 1, + H,0

En_.__,__,n acid is a colourless . cyystalline deliquesent solid:
zmomr_m soluble M  Watew.

shows optical isomerism due to presence of ene chiwal center.

cal Teacc

Due to presence of the pwesence of —oH and —cooH groups, walic acid exhibits
veactions of a secondawy alecohol ownd o dicavbexylic acid .

=TNya sl
|

HO— CH —COOH B
T - _ A Iln_ CooH
! o~ ¢ CH,- COOH > ~
CH—CO = 2H,0 Mol a -2H,0 CooH— C —H
Maleic Ds.,..m_n_d..mm alic aci

Fumexic acid
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HO— CH—COOH Red P cH,;- COOH
_ + 2HI > _
nIu...nOOI 423 K CH,~ COOH
Malic acid succinic acid

Diffesent pvoducts awe oObtained undex diffevent conditions.

< IVy

HO—CH—COOH - CO —COOH HO-C — COOH
| O _ | il (1l
CH,- COOH KNG = CH,COOH CH-COOH
" ] 4 i
Malic acid Oxalacetbic adcid oxalacetic acid
(keto fovm) Cencl Foxm)

HO—CH-—COO0OH
_ Led o ST H.0
CH,- COOH — CH, + €0, + Iy
Cx0,4 ~coomH

Zp_mﬁ Dﬁ.—m ZD—Oj.-,h Dﬁwm
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y

HO—-CH— COOH

HO-CH- COOH
- Commen Mmame » o, &' — D:SN_o_doxm succinic acd

- TIUPAC mMmame - 2,3- n_._rm_ndox&wu...wo:-f#- disic acd

- Towstasic acid contains two similax chival carxbon atems. It ™oy exist as dextyo, laevo meso

and vacewic ynixtuve.
- It occuvs as its potassium salt in grvapes, tamarind and bewries.
- Seme derivatives of tartagric acid are used in _c._uOuDTqu Mnedicine and ﬂjn_cm.w&.

iEThoas ot O sMMnNAaciof 2

Fxo n_Gcetulene:»
: ) — CMN
Hz/Pd Bx. KCN GHa
H—c=c—H > CH,=CH » By-CH,~CH-By —m>» |
(Basog,) - - - - CHy=— €N
HO — CH - COooH AgOH By — CH-CooH Bv, /P CH,—CO0oH _ Hyo®
( « — \ === iR H a«o-awmm
HO— CH— COOH |m)aw¢ By - CH—- COOH CH,— COOH d
Taxtorvic ac\d
Hud¥olusis O alyoxXao.l cyanonyasin >
o b’ e J'd 4!
| N HO — CH—COCH
+ 2HCN —— »
CHO HOo—CH —-CN HO — CH —COOH
O:&ox& Oi&oxoﬂ 0&050$m¢ Y\n Tavtoric ac<id
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A 1 BT R Wi 1C\O) RAYS
)

W) Hydrxoxy
._

— d\- tastaviec acid 18 obtained when Lurmmexic acid

ic 1weated w'ith dilute glialine KMnOy
wheveas the same vyeaction with wnalew¢e acid

pProduces weso- tartaxic add.
= — COO O—CH—-COOH
i _ﬁ— - @ C AlK - KMnO04 H ,
+ [o —
HOOC—C—H ] HO—- CH-COOH

Fumexic acid

dl— taxtaxic acid

H- C — COoOH A HO-CH-~-COOH
(K- KMnO4
I + Lo] L \
H— C—COO0H

HOoO—CH-COOH

Maleic acid ™eso - taxvtaxic acid

QI DT - o

Bx — CH — COoOH HO - CH - COOH
_ 3 M)@OI 4 |

B¥x- CH— COOH HO - CH- COOH
dl-tartovic acd

v (=) tortarlc acd does mot occur in Mature ond is obtained N& vesolution of 4dI-
taxtaxic acd.

+ N)&m,«
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| - ~al Y ys]l T2 &
4 al propevties

— Tasta¥lc acid 1 a colouvless n.dw_m»d:_.jm. solid.

I+ is den_:m soluble 'm WwWater and alcohol but insoluble In ether aond other Od&osmn

selvents.
Chemical wseactionsS .-

A molecule of tavtovic acid contains two secondavy alcoholic groups ond two corboxyl
Qroups ond hence they Show the properties of hboth groups.

Foxynation O Salts: >

@m..jm_ a dibagic acid, +artaxic acid fowvm varus salts when trveated with alkalis,
caxbonates and bicarbonates.

=) e®

HO - CH— COOH I0|nIInoo,@P HO - CH— COOK

_ oo | | eo®

HO — CH— COOK HO — CH- Cod2 HO — CH— COOK.
Sodium potassium taxtavyate Potassium taxtavate

Potassium Tdm sogen

tartarate (acid salt) (_Nowmal mixed salt) ﬁZoig, salt)

HO-CH-—CO N

HO —CH-CO .

HO— CH— CoOoH

HO —CH-~ COOH

v

Tovtovic acd Tortewsic Dsfmma.._n_m
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- On rmoijm .mw«ojm_m. it chars with smell of Ucd?ﬁm mCmDa\ to m._cnu. 1N_4C<.ﬁ acid -

HO - CH-COoOH o
| - d > CH,CO0CO0H <+ CO, + H,0
— — eatin i
e L 3 ﬁa«cSn achd
HO - CH-COOH D By - CH- CoOH
[ + 2HBY — _ + 2Hy0
HO— CH—- COOH By — CH— COOH
2,3- dibyemo succinic acid
HO - CH- COoOH OHT IDI%I-OOOI 2HL MlIMDOOI
_ . ;
HO— CH— COOH e CH~ COOH IS CH~ COOH
Tartaric acid Malic acd Succinic acd

Mild ox._m_.m.,jm agents oxidises it to tartyonic acid. However (with m««oﬁm Ox..n:m...:m
agents, it fowms oxalic acid-
HO - CH- COOH Celd n_unVOI

io;ﬁI-ﬁOOI ﬁou _ m
—
| COok COOH

HO— CH—- COOH
Tartyonic aciad oxalic acid



Learn Chemistry Online

— With Fenton's dmbmm,i. (alkaline H,0, + Feso,) it is oxidised %o n__.:am«oxm maleic acid-

HO-C— COoOH
(l - NIPO
HO— C— COOH

HO - CH- COOH
|
HO — CH— COOH

FeS04 + HO,

v

nO..f&n_a.Oxm mwaleic acd
— Tartowiec add is ﬁDm.__m oxidised U& ™ild Ox._n:m.*sm D@mswm. Tt vweduces Tollen's ﬁwhr@bjﬁ.

tro silvey MNi¥Yoy.

A NH3),0H " i
Taxta¥xic acd g (NHs), 5 TaxtyonNi€c acid + »6« + CO, +H0

Tollen's dmﬂ@os t

- f

Vi) OxTNATION O1Y Compléexes >

+Tm .:Dmo—c..ﬁv—ﬁ ﬁnv—vﬂvm.d. yahm.qox._nmm nCAOIv . @ ..W_.d\mwl .ﬁﬂv%n& : mmﬁv ﬂwm“lvmowc_ﬂ&

- TIn _Hnr:_:m.m solution |,
due to Powmation of o soluble complex betwoeen Cut?* and torvtorate ion as shown below-

i S H O
©y—c L _¢—0°
HO — CH — c00® o|n|n|o/ Kolnﬂl
DC.A.OIVN + 2 4 & Cor X
—H,0 .\J e > -
TInsoluble HO — CH — 00 ® ’ ®0|m|n[0 o—¢ _n_ o
|
Tovtavate ‘on | o H © !

( F¥om Roschelle salt)

Soluble complex ﬁnrwmv _o,r_mc
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DINI COCH
_
HO— ml COOH 2 -Hydyoxypropane-1,2,3 - {ricorboxyglic acd
CH,—C0oH
— Cityic add is a %30507&0_...0«"& +x¥ibasic acid o.nnc.q._j@ ;DD&.C,..D:& n 4595& fruite mm?mnﬂD:& )

unvipe fruits of citwus «.Q«j:u such as \emon, ovange , keenus etc.
— Lemon juice contdinse about &-107%. cit¥ic acia.-

legthoas O +osmat .__m_.b.., >

Iseolation oF Citwic acid TrFoM |lemon (uice =

lemon juice boiled and filtered —> Filtvate 18 neutvilised with CaCO |,_\

ﬁ Calcium Citrate s treated with dil- H;80, «—— <Calcum citvate s precipitated

-~

Calcium sulphate is sepavated as solid and filbrate s concentrated to m._ﬁw
D,dm*p.m. of city¥ic acdd Mone hydvate .

Fyormn Oxalacetic acid ester ( Refovmats ky veact ion)
CH, COOCHg CH,C00GHg CH,CO0H
_ .Nl -y . h
_DHO + BrCH CoOG NS .. B ﬁ_n\owsmd @) dilH _u. M”.\OI
™\ CH,CO0GH - (i ; N CH,COOH
CooC Hy m¢&_qu§oonm...o.¢m _ c - QHe @ I&mqo_&m_m _n H v o
Oxalacetic ﬂh*ﬂd‘ Coo NT.—@- o0 o \C AcC!



Learn Chemistry Online

A |

CH,-OH

ﬁ.INIAuf pIuﬂ C\ 0I~.| cl
_ 2HCl | Lo) ~ HCN e
CH—OH > CH—0OH 4 C=0 > ﬁ,ﬂ.\ﬁ,”._
_ —2H,0 | , pH 9-10 _
OIPIOI AHIN.In— ﬁ.;.IN.l. Cl 0Iu.lﬁ_
o.:&nm...o_ nn&nm«o_-aﬁa_f L,3-dichloyoocetone 1,3~ dichlopyoacetone
lﬂnr.oﬁuf&ad..s ndn:?uf&n_d.s
CH,~COOH CH,~ CN
M-\ OoH [ Ibo@ | _OH ’ 2KCN
| ~ COOoH h I&Q....O#&wwm %:r...ﬁz —2Kkcl
CH,- COOH CH-CN
Citvic add
. ONUATUECTATS e O 1 ‘o'l w glad -1 < . d=18 R _...-?. nlasseés
Cityvic acdid is wonfactured UM ﬁmgmsinm 10-12 % solution of _ucirmn_ molasses a+t

30°C in presence of certain .50«@95,5 salts such as caldum carbonate.

Physical properties

Cityice acid 1s o Colousless O&mﬁoz._sm solid.

It is a‘monr._m Soluble In water ana alcehol but mot in ether.

The nqﬂ_m&ﬁ_:jﬂ ocid melts at
O,.xmwo:_.moig '

The Oﬁfa&docm acid "elts at 42¢ K.

374 K and on rmoﬁ.am to 403 K, it lose wWaoater of
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— ungergoes Tseactions of both «- and v-r&&.ox& ocids gince the —OH gwoup Is «-to
one ﬁoiucx&_ groupP and - to the othevx two-

- @m._ﬁnn_ tsibasic acid citvic acd fovms thwe sesies of saits.

CH,—-co0o Na
__

HO—-C—COOH

_
CH,—COOH

Monosodium di fda.qommj

Citrvate

M“.IPI COOH
HO — C— COOH .

_
CH,— COOH

CH,- COONa M,‘Ipl CooNa
HO — h.ul COOH HO — C— COONa
m_qul cooNa _nInl C o0 Na
Disodium monohydrogen Twisodium caitvate
citrate

CH,— COOH
(CH4€0),0 \
OR > ﬁ.I.wnOOI C— COOH
CH3COC) _

CH,—COOH

Monocace ¢m. Citric acdd
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CH,—CooH CH,— COOH
\ \

HO—C— COOH + 2HL > K- C—COOH
_
CH,—~COOH Tlpl COOH

+ 1, 4+ H,0

Tri OQ#UQ:&:D acd

heat ( cenyarax

o, P cooH

CH— COOH
. R [
HO—C— COOH . ? C- COOH + H0
_ 6¥ Conc. H,S0, |
CH,— COOH CH,cooH
Aconitic aci 4
| A
CHCOOH H CH
%_I - CO /0 I fn, A T =
VAN =
L O ¢ C— CooH C -COOH A i nﬁ no/o
_ —Hy0 _ \ -0 .l
CH4 CH, CH,-CooH 20 CH;

» s = - w m
Citracomc Ojfun.d.n_m Cit¥aconic ac ﬁn s)

& Mmesoconic acid(tvans)

Ttoaconic add

Ttaconic osrm_ dride
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— COOH CH,.— COOH
_DI 2 Eum .5& INM,OA. _ - 2
HO—C— COOH & =2 C=0 + Co + H,0
|

_
CH,— COOH CH,—COOH

Acetone o:hQioo,x&_..n
aci d

— Like tavtaric acid, citsic add s alsoe +oxms Soluble cemplex salts With Bepedict
solution which contains copper sSulphate,

sodiuTn carvbenate and Sodiumn cityate.
H
© boccH _ 4P
SRS, \M” Ca | cH,c00®
P -~

c
o7 0 n_u\\ ~~CH,C00®

H
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— no.«_ooxa_.,n acids 005*”0.5.3@ cavbon - cavbon double bond ox triple bond ove KKnown as

U)

i)

(i)

unsatuvraoted 45&5000400?&:0 ac\as.
CGreneval fowmula CnHaon-, — COOH.

Zoﬁr.,..D:m Onnc,q.,sm compound is

oleic acid _wnIu (cH2), CH=CcH (CH,), COoH] . which Ts
psesent In olive oil.

These aQcdids 530& be considesed as +the dexivatives of alkenes o¥ Q.F&Smm ob tained
_& «nm_pn.:).m o r&&dd@@j atom w& a DD,.&OJN__ group-

NomerClatuxe

Common Mames axe assigned oN the basis of souwe ov Sﬂmwu#m of discovery:
IVPAC Mames avwe Dmm._nn_jmn. on the basis of ho__oru,_s& mcn_mm_._zmmi

Select the _05mmm¢ carvbon Chain 0Q3¢P.,3._5m double o¥ trip\e bend ond the anaoxu_
&doc.@.
—e

Alkene —> AlIKenoic acid
<+ oic acid

D:Aajnu w.m.. > D.xaﬁo,,n acid
+ O0IC acdd

The position of double o¥ triple bend with ¥espect +o the Doqao,&_ gvoup is ,_sm_,mmﬁn&
sm a Yumbes.
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3 Acid

Common names

Online

IUPAC names

CH,—= CHCOOH
CH,CH=CHCOOH
C¢H,CH =—CHCOOH

H // \OOOI
I
AN

H COOH
H COOH

N/

COOH

N \noom

C=—C

u’ New,

HC ==C——COOH

Acrylic acid
Crotonic acid
Cinnamic acid

Maleic acid

Fumaric acid

Tiglic acid

Angelic acid

Propiolic acid

Propenoic acid
But-2-enoic acid
3-Phenylpropenoic acid

cis-Butenedioic acid
(Z-Butenedioic acid)

trans-Butenedioic acid
(E-Butenedioic acid)

Z-2-Methylbut-2-enoic acid

E-2-Methylbut-2-enoic acid

Prop-2-ynoic acid
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p o Cel)

DIP“DIln.IO > CH,=CH—- COOH
AcCxolein pﬁd&:n achd
O
R x I NaocC|
ﬁ;I.wlﬁI “ﬁIIﬂ.lﬁIw > priﬁI“.ﬂlilﬁnUOI

Sod - _‘Gvonf_o,.._.ﬁm
Cryotonic acia

o\ P « sehudwohalogenation - -
Cl—Chyo nIIﬁOUO 5&5_ &mv CH.=CH-COO <+ H,0 + <
~ S e
i OH
P D

HO nIvDIpOOOI o DIPH CH-COOH
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H30®
CH =CH + HIN —> CH,=CH - N CH,= CH—- COOH
A n_mw«u_m:mu /:.Ja_ nmnimm Dn&:ﬁ ocid
JAvIdY 18 geactiOoOn
THF CO, H0
CH,=CH-¥ + M > = —> = = = -
H,=CH V.5 CH, = CHMgX > CH,=CH __ -oMgx ——» CH,= CH-COOH
/::&_ hallde 4_.:&_ 39@33._55 ha lide .
HYyaTvoly! . - unsatusated Mitriles :-»
= 0.20 N I.uo@
CH, = CH-CH -CI GHeom, & > CH,=CH-CH -CN - CH, = CH-CH_-COOH
T:&_ chlovide P:&. D&Qi_mm ./.:3&_ acetic acid
i iy CH COoNa
CgHsCHO  + (CH 0),0 X > C¢Hg=CH = CH-COOH
mmswn.mmramﬂ = CH3COoH Cirmamic add
<y .%.;..__.__..H,ﬁ.._. CONAdenNn SationN .
Pyridine
CH,CHO  + nzpmnoomIt Iﬂ.ﬂlovlv n: CH lnhnoonvzmv lul\lv CH,CH= nhhoo_._v fﬂmolv CH nI = CHCooH
=Hy %

¥ Avomotic unsaturcted acid con olso be prepaved by this veaction. Q‘owos.n acid
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— Wwnsaturoted acids rnz._jm the double bend away Lrom the Dod_uox&:n qroup _“m|nzunrlnn1-3|nooru
behave like simple olefins and simple goﬁonoiuox&:n adds.

— In case of «,p- unsatusated acids, the chewical .«mDnI,«;m_ of the double bond and the
ﬁp«gxa__.n gsoup Iis aHected due to Dosr._r&ﬂ.m..&d. This n.ojf._cmn.ioj ot oZN_ affects
the 4mon¢._<..¢m of +he +two grour s but also wevevrses +the owientation of addition.

— Like othex bifunctienal compounds these comwpounds exhibit TFeactions due to double bond

the cavboxylic gyoup and both.

\. Reactione due {0 C=C Aaouwb , < _oonNd -

Addition oF hal ogers wates and ._\.,_QMO\@@..J 2ACKS [ -

— TIn @mjgf olefinic double bond C.Sn_m.x.momm 50;0@@50?.93 Tm&4D¢,.o5 P Tmm;.\o_gppowmsﬁ*_os
etc. but the vates of these veactions ave dm_cmqm_m_ dlota: dus ba Duﬁcm&zaj .
the Cc=c gwvoup with the B«onm_:n gEoup.

— Addition of water and Sp_omn.: acids takes place gpposte to MorkownikoH's xule.

Hz0®
HO — CH,— CH, —CooH
CH, = CH— COOH

'3
L By - CH,— CH,—- CooH
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— Like nOBCmem& dienes, §,4 addition also takes place in two steps-

A @
@) OH OH
~ 1| H® I |
CH,=CH—C —OH CH,=CH—-C—0OH «—

Step-I Addition of pwcton 4o cavbony oxygen of -cooH gwoup.

P e—

CH,= CH=C =0H

CH —CH—=C-0O >
~~O0H - H ®
Ressnance stabilised

Coateion

@ OH H
OIP“ EHa=gs ——

Step-IL Atack of mucleophile on positively chaxged carben.

OH
oH = /
Lr~enmel + BY —— BT —CH,—CH=C
2 N OH

~NOH
Enol fom (uwstable)

)
I

By = CH,—CH,—C
2 px NOW
keto fom ((stable)
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) DOWU DIE 0C ) Yy 2 f*1dl=1 >

— hWhen a &, p— O¥ pR,y- unsatuvated acid is boiled with Wowo.:m alkali solutisn it n__R:._mmm
into an equilibyium wixtuse ofF UU&.TI_ON_ a double bond shifbng.

— The Jmmcr.mgm ~teaction wixture upen acidification m._cmm a Yoixtuve in which «,B-
unsaturated acid predermimates.

4 p (S NaOH Y & «
R— CH =CH IIAUI.PI COOH R— nIUH.I CH=CH— COOH

+C, HOH
DIP” CHCOOH Ifu-lolv DI,wn.Iu.ﬂODI

psopancic acid

LiRlH4
CH, = CHCOOH — » CH,=CHCH,OH
er .
AlY alcehol ﬁCﬁmD.wcﬁu;nmm primay alcohol)
OH OI

Cold | (
CH, = CHCOOH +H,0 +[o] > CH,~ CHCOOH

KBSOL.

ﬁﬁ_an,a.a.w ¢ ac\d
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=X
CH,=CH- CcooH + NaOH e CH,= CH — COONa
Dndd_._n ac\d s S - Dnad_o}m
e @
2 CH, -~ CH=CH— COOH =+ Na.Cc0, ——> 2CH. —CH=CH~- COONa
3 - 3 3 -H,0 3
Cyotonic acid Sod- Cyotonate

®
CHyCH = CH-COOM + CaHOH —T—>  CH3CH= CHCOOCHs

D
m+3&_ csotonate

— - +
CH,CH = CH-COOH -+ PCly ——> CHy CH=CH coct + Pocly+ Hal

ﬂdOn.B.N_, Chlo¥ide

i
-

H® @ ® M
DIP" CH IAHIN.IAHIPA-IOOI LA Dr.wlln.m—l_ nraw —H
L T ® o
N H
{ - C

o 1l I
O
TIntermoleculo ¥
nucleophilic addition
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acias

— Compounds nOSWD._.j._.Dm. two ﬁpdgxm_:h gvoups Ove called n__.nn_d.UDx&_..n acids.

Malic  and tovtavic acid (( Natuvally occurwing)

Rdipic acid (a weonomex of Nylon)

— mxoijﬂ_mw.,u

nelat

- ™ o.m}.. Oﬁ|

mkn:):ﬂrw._ -

Phthalic acid (a staxting cowmpound for the prepovation of o_&mmw:rrwv
Tesephthalic acid (Lo monomes of <evelyne)

o A
2 .

A

common Nawes of &_.thUOx,a:n acids ave based on theiy souvce.
), , ©btained <$wom the plants of oxalis Fﬁ,..;m_.
— Tn TUPAC m.mm«mﬂ:. .szm axe nhamed as dicie adds.

Oxalic acid, (Coown

— The positione of +twe noiooxa_ gyoups ave indicated GM asabic Mumerals.

— Exomple

2 1
HOOC — COOH
Ethane-1,2-dioic acid
(Oxalic acid)

2 1
H—C~——COOH

s

H—C—COOH

Cis 2-butene-1,4-dioic acid
(Maleic acid)

3 2 1
HOOC—CH, — COOH
Propane-1,3-dioic acid
(Malonic acid)
2 1
H ~—C—COOH

4 w__
HOOC —C—H

Trans 2-butene-1,4-dioic acid
(Fumaric acid)

4 3 2 !
HOOC — CH2 — CH,— COOH

Butane- 1,4-dioic acid
(Succinic acid)

HOOC — (CH,), — COOH

Hexane-1,6-dioic acid
(Adipic acid)
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5 4 3 2 1
HOOC — CH, —CH,— CH,— COOH HOOC — (CHy)s — COOH
Pentane-1,5-dioic acid Heptane-1,7-dioic acid
(Glutaric acid) %:.so_a acid)
COOH COOH
COOH
o~
~
COOH COOH
COOH
Benzene-1,2-dicarboxylic acid Benzene-1,3-dicarboxylic acid Benzene-1,4-dicarboxylic acid
(Phthalic acid) (Isophthalic acid) (Terephthalic acid)



CH,-OH
| Lo
CH, JE 2
|
CH,~OH
44..3@?&. ene
glycel
CH,—-OH
_
CO0OH

Iaa&ox&oomin oac\d
(tn _mﬁoz._n acid)

CH,-OH

_
CHO

Q~ano.:n D_&mf&mm

Learn Chemistry Online

CHO
|

,

CH,~OH

3 uI&mqoxu
psopanal

[o]

| _ _
_ —— O_Iu —> CM,
CH,-OH CHO ,,\_,IODI
A ¥ydzoxy Foemy! Malonic acd

propanoic acd acetic acid

[o]
s \

_
COOH

oxalic
acid

0, Ha-0OH
CH,—OH
m?a.msm m_rono.

Lo]
CHo

LooH
Q_onﬁ__.ﬁ ac\d
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CHj - COOH
CHa () KMnOg4 , OH COOH
@ H8Mm,0
Onx&_gm Phthalic acid
_UOU > - COOH
Dzuﬁhxtql CH=CH- ﬁn_&.fi COOH 0, -> ﬁ.lethbql COOH <+ Hooc¢ l@uxqu
oleic acid O_mus..o.m.moh Nonanoic acd Novnaene -1,9 -dioiec acid
c=C bond ( Azelaic acid)
< Lol _ COooH
HNO3 ! cooH
Oan_o_)mxﬁjoﬁm Hexane - 1,6 - dioic acid

( Adipic acid)
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- CH,-CWN CH .- COOH
I . it ] iy |
CHy CH,- By CH,— CN Z CH,~ COOH
m?&_mjm ng&,.m:m succinoni tyile Succinic acd
byxomide
d¥olysis
ne — (¢H,),, — COOH B it il Hooc — (CH,), — COOH  + NHLCI
n Ha, O
/

Elﬁmbﬁoﬂpdvoxa_._n acd nu..no.a_oox&:n acid

HYdONSI S, Heoc= CH,— cOOH + NH,CI
He , O

NC— CH,— COOH

D&n.soonmﬁn acid Malonic adcid
a8 ,..r.F.r..._.,\,;_,. Natread QC 1 As
CH,— CH_ - COOGH CH. -CH,~ <O0H
2 T-CH,CH,CO00GHs + 2Ag—— _ v |
CHy~ CH;-CO0GHS —2GH0H CH_- CHy~ COoH

Ethyl -3 - i0d0 te
byl -3 - Todopropanca Diethyl adipate Adipic add
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TAOO““IPOOOﬁNIm ) nINnODﬂNIm- OIPDOOI
m__m.nw.qo_m_m_m _ I&n.d&& s\s \
- 2H (o} > sl
i B - —2C0 2 CH,COOHg IhO\I@ ﬁINﬁDOI
KOOCCH, COOG H g - 2KOH Diethyl — 2¢HsOH suecinic adcid
Pot- ethyl walonate -H, suctinote
B This wmethod is Smilar +to Kolbe's mﬂmnﬁ.mo_mm,_m ,
I vignNasa seagents ot aihaloa\Kanesi»
CH, B CH, Mg B CH,co0 Mg B¥ CH,CO0H
_ M3 ) _ Co, _ d INO\I@ " — -
CH, B¥ u.& ether 01.».3& B¥ dry ice CH, Ccoo Znuw« lpz&ﬁmqvoz <H,COOH
Ethylene @gignazd Succinic acid
bxomide dmﬁ@@: t
Maloni¢ eStey O Icetoacetic estTey '
CH hnooﬁ I@v C.H<ONa @D e ﬂW.«.:ﬁINlnIM_wd. DIUDIﬁnDOﬁ.N.IﬂuV
¥ g 275", NacH(coogHs), > _
B__.mns&_ malonate

CH, CH, COOH

MI» CH, < oeH

Mono sodiaum saltb

- cH,cH (COoH) ,.
(em— _

—2C05 CH,cH(coon)
Adipic acid

CH,CH(COOC,Hs) ,

ﬁ Iamdo, ysis
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C, HgONG. :
nUT__w ﬁOﬁIuﬁOOﬁ,PIm ] "= annD .I..mﬂW|T_ . ﬁDOﬂMIm d Sl ﬁIU.ﬁinUOhu‘le
Acetoacetic ester M.D ethy! chlovoacetate
CH,CO0GH
ﬁIp1ﬁGOI |
~  Pad CHlD ~ CH~ COOR Ny
0 H.,— COOH _
2C,HsOH = CHaCO0OM  +  CHy d< phad < b K- Substituted ethyl acetoacetute

Succini €
aci d



Learn Chemistry Online

.._._L__,_rh..'; State:> Al Dr.noiunwx.w_:n acids ovxe colouxless nqm_m.ﬁ.n._:_:m solids.
._._,,__:_f._____ﬁm..__ » Lower fnembers arve soluble in wotew. Howevey, with increase in moleculay
Em._%wf the mD_C—u.__._wm in water decreases bubt in ether it increases.

The acids nojwo._j._sm odd Numbey of cavbon atoms awve mowe soluble
than those DOj_qD._j,.jm evern Tumbey of carvrbon atoms (wohethex 14mnm.mm5m oY

hO:oE‘_jm.

”H_t__m_:_._.]&.. points:> The ém_tsm points of %nﬁdwoxm_:n acids .no__oE oscillation wule: the
™m-p- oF acid Ooj¢9._5._5w even TUbey of cavbon atoms ave highex than those
005..-9.,5._5.@ odd mMumberx of carbon atems. a..ﬁou;o.nuxm__,n oacrds 004360..,3-.3@ even
umbey of cavbon atems ave Tnoxe h,omm_.m Paciked in n.d.mmﬂﬂ_ lattice as compare
4o n.:DDd,u.Oxm___.h acids ﬁOﬁwQ,._j._jm odd Mumbery of cazbon atems.

Acidic chavsacter:s The acidic w?d:@*y of &mnniuoxa__.n acids decvyeases ith Increase

,5 Ynoleculax Elmwmr&. .?.wm dissociates n two steps. The value of dissociation constant
(k) of the Pixst cavboxyl gvoup is Yrowe than that of second one (Ki). The rmmv_m,..
Value of K, i® due to -1 elfect oF one Ooiuoxd, q¥oup on the Other . Thic effect
decseases as the carbon cham incxeases.: The \ower value of K, is due to +1I e(leock
of Covboxg\ate anien on the second Dod_ooxa_owm qoup-



Learn Chemistry Online

— The second ionisation of fumexic acid is 24 kimes less than the fivst ionisation
whexeas, it is 24000 times less in Case of wnaleic acid.

The —weason for this is that nD«_oo&_bﬁ.m onion of "Mmaleic acid as Do«jﬁedm&
te that of fumervic acid has a uch .Dd&mﬂ ottractive electrostatic effect aon the
proton of second nDiDOxu:n < R i This s *tyue as +the ﬁoddcxa_owm onion of the

foxmex is Stabilised Um intyarroleculox jmm%ommj bond .

0 I
H 2 H P
“w ” o Nc¢ I
| .
Ho_ "\ I\n/m\o
¢

{ (®)
o

Fumaxate anion

D =N

Maleate anien
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— The bevaviouwy of &mnoioow_dr.ﬂ acids towawds heat and va&m «ij& D@mvﬁ.m 's mﬂmn,ﬁ..n

mmvmamsm upon the chain _msmi?

YIS Y ¥V ¥ - -G T2

_ | & i

Dd&mno_:jm oxalic aQcid = > Djrmo?ozm oxalic acd S > Fo¥ymic ¢ a

373 K
hﬁOOqu. 2H,0 g 472 k) anﬁulcoxm lation
(-co,)
D
HOOC — COOH > [HCoOH 4 co,| ———> H,0 + CO+ €O,
Mechonism: > —H® .
+I® : L ,m {nOu- by

00C-COOH = = Io..n..-_l 0!_0 > HO-—-C:
W T I -u®
@0H O %lI +H®

H,0 + co P . I.o..mlI
0

Fowmic acid
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— When oxalic acid heated with conc. H,s0, , it mmfma._qo*mm to fowm C0, and ﬁo.ﬁ.*mmw of

oxalate ion in tjodwoj._n mixture QjQ.N_mwmq.

H,C,0 He o
> o il = o B A <
 Sop Bl 373 K H, 2
o o H® - ® - . P
IiOlm.._ln_uIDlI S— Ilo..a_n_IA_UIWII > Il.oimlﬁ"mv.
| ) ' | % ] 7
(8] o 0 0° W - o
-H® @ Bl e ©®
O =C=0 «— H=0=¢C=0 + ﬁ..ﬁH@ —_ ..ﬂ|I|||0..l.*

Malonic acid upon T@QTE@ neaw Tnelting point Undersgoes &mnodgxﬁﬁig ,wo.q?_.jm.

Qnmﬁnon._&. A
HOOC - CH,— COOH — CHCO0H =+ Co,

when heated with o o.mrmm«ofv& agent, such as phospho¥us pentaoxide it gives Covbon

Suboxide
P,0
st > e ==

HOOC- CH,~- COoOH
Covbon Suboxide (behave like diketene)

on Dn_n.Sm watey in cavbon suboxide, ik convexts into alonic acid.
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SVENIYIY

— With .52@0_@.:@ _mjmiz of caxbon chain n nf.ﬂDiUOXﬁ:n acids, the electyxor D&jnnfj%

inductive effect of

one nadvoxazh Qoup on the othex becomes

wealk and n_mno;ag&_nqu

is difficut. Thus &mnDdUOyN_:ﬂ acids axe heated obove theiy )Dsmi._sm. points, I)m,m.
sublimate . Howeverx, ymow_jnn_ these acds Wwith o o—nymm«of:m Dmms_,. Tesulte in the

£osmation of D&n:n Dﬁjm_n_d‘._mmm‘

CH,— CooH

\

Sueccinic acid

.\OIPI cooH

CH2

Gilukaxiec acid

(8
OH
oH

o
Pwthalic add

o)
13 K
—~ 0O + 2H,0
0% (CH;00) 0,0
o
sSyceINC Qj_)&m xiae
o
S13 K
—> O + 2H,0
0% Qnrun_uupc D
o

(hlubawic an _.&n_ xiae

o
_
o o
————l)
o

Phthalic pirdma.. de
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CH,— CH,— COOH
2
_ p —— > [ D=0 + co+ Mo
CH,~ CH,—- COOH o (CHy0) 0, A
AQipic add ﬂdn_o_umﬁwojojm
CH,— CH.— COOH
F iy 2 513K i O”o + o, + H,0

CH2
NCH~ CH,— COOH os (CHy0) 0, A

Pitnelic acid

ndn_ormxpjojm
-~ With furthes incvease in the clhain _mS@I: . the acids +fowm lineaw ﬁodagmd._ﬂ DSY&L«._n,mu_

~\ neat Oon S>3l £<

Y.
CH.,—CH,—c0o0®
u P 2 p*p o > O“O e moﬁow
CH,- CH ~<c00®

ﬁdn_o_umﬁ¢0505m
Calcium adipate
— The action of heat ~mentioned above s mocmq?wa _..un_._ Blancs Rule. Dnnodnrjm to this
sule, |,3- o:nﬁdwox&:n acids oM _Dnnln._jm give TNoNo cazboxylic acids, 1,4 and §,5-
D:np,mgx&:n acids on Tmo.rvm give Cyelic eramia_.mm wheveas 1,6 and J7T- n:no,._oox&:P

acid 8 m._,:m nan:n Ketones .
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