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QUESTION -1

1 DISCUSS ACIDITY OF CARBOXYLIC ACIDS AND EFFECT OF
SUBSTITUENTS ON ITS ACIDITY



CArgoxyLic Aci0s

L Carboth‘c Acd s an onaam‘c Compound that  contaung @
Qrboxyl Qgroup (= COOH) .

® This gooup consist Of @ carbony! - oup (C=0) altached
to hydroxy! gzoup (-0H) .

® They con be “either aliphaic 0¥ Gromokc .

0:

V4
R-C0OH or R-— cf\
OH

Acioity OF CArRBOxvLIC ACIDS

o (arboxylic acds are Acdic in natwe

o The acidity of @iboxylic oods fefers to theigr abilty fo
donote a pwoton CHY) foom the  Caboxyl Group (- CooH)
fo fosm o Caboxylake fon (-07) .

® Ihen boxylic acids dissociate In waler | They foom
Corboxyloe fon £ hydronium 1on by donoh‘n% H to e
wotes

//o | //O
R-C + W0 == R-C_ + Ho'
N OH 0-

Caboxylic  Acd (arboxylate Ton




Now this auboxylate fon Decomes Uery stable due to
fwo major key facose -

® Resonance stabilizakion

@) Qedrone%ahhe Oxygen Atomg

@ _Resonance_ Stabilizalion

o When 0 @maoxylic add loses a pooton CHE) it fosma
a arbowlate ion C R-C007)

o This onion is Stabilzed by weconance , os negative charge
@n be deloclized Delween the two oxygen olomz .

o This delombzahon lowers, the energy of  cuboxylake fon
Moking it more stible thus making loss of pwlon  Mowe
favouroble

70 70
R-=C ————r R— ¢

Yo- Q

t 0 W)

@ _Electonegative Orygen Atoms,
® The two Oxygen afomg, 1n rbowy| gmup (re hl‘ahly eledmnegah\,g
o m pull eledron density away fom hycrogen in "o qrup
ng. ft cosier for pwhon to lewe & disselate.
® Now a;es,e deChUneaah'uc_ ORYGRn alom®  stabilizes the ne(acxh\&
charge 0D couboxylode Ton




® Also the pka value of carbowlic ocds Ore very less fc.,
4-9 -l'nd{(oh'ng it 4 a Slron% add (ompare to  Alahols
£ Many. Other Or%Mic aciels, |

Errect OF SuesTituents On Aciory O CArsoxyuc Acios
There are Mainly, two types of Subglituents thak  Qenerclly
ghous. their effet on acidity of corborylic  acda "

@ Eledron Withdmwing. Giroup

® Bledron  Relecsing. Giroup

Effect Of Electron wimdmwi%@rom

® Bedon withdrawing. groups increases the - addity of corboxyiit
acds, becmse EWGs Stobilies e regohve chorge on e
Casboxylake ion through Induchve of resonance efRek

® In o corboxylic acid , the electvon Luﬂ‘ndmwt‘nck geoupe pol
electron density auway feom  curboxyle  gzoup -

o This mokes corboxylate ton More Stable and thus makinc}\
arpoxylic acid more aadic

Effet Of Becton Releaﬂ.l‘ng @mug\

® Electon Relcasin% Giroups ( ERGe) derreases the acidily of
cosorytic  adds
o Thi is bewse ERGs [ncreases eledron density fo the. Quboyy!|
oup which destabilizes the Carboxylake fon by feducin
e Obilih, of ‘cmbox;/lote lon 1o stabilizes the -ve L;»]afg.z




QUESTION -2

2 DISCUSS BASICITY OF ALIPHATIC AMINES AND EFFECT OF
SUBSTITUENTS ON ITS BASICITY



Basicity OF AuvipnaTic AMINES

® Aliphatic Qmines are or(aanic ompounds  that  Containg - an
amino  guoup (=NHa) altached to an aliphahc carbon

chain.
® T (an olso be defined a& dliphakic denvahves of  Ammonicy

CNH3) 0 which 1 o more hydrogeﬂ alom of amdna I's

Teplaced bS alkye Goups .

(Hs — NHq : O-Is-—-l\ll——CHs
H

Clasaficahon of Aliphahic Amines

e Aliphahc Amines Qre clossifed as Frimary | Secordary 0w
Tertiary - depending. upon Whethey 1, 9 or an 3 atomg
of hydrogen have been feplaced by, Alkge Giroupr

Q) Pm‘mary Alipraic Amines  ( NHacH3)
@ Sewndary Aliphatic Amines  { NH (CHs), )
@ Tetiary Aliphakic  Amines  ( N(cHs)y)




BOSfoﬁT[ Of A'i?hah'c Amines

® Aliphabic amines are basc n nalure .

® The basicly of aliphahic aminex fefem fo their ablity fo
acept  pwobng  CH*onR) from acida , which Is o meogure
of thar strength as bages |

® Also they have the ablity fo donake thefr lonc pair of
eledrong  pseent  on nilm%en akem

R— NH: + H.0 == R-NHs + OH-

Fadtors F\ﬂumo‘v%baddw of Aliphahic Amines
] .
Several facore infuences bogicity of aliphakic amines

@ _Akyl Giroups
Alkyl Groups altached fo the nl‘ho%en alom [ncreases s
electron densfhf , enhancing. Its ab‘nn\, o donatke lone pair
of eledmong € thus ('nueam‘n% bmfa‘h/l‘

@ _Steric Efteds
In derlamy amines , stenc hindrance an fedue the amﬂu‘bn‘h‘hf
of lone Pair , potentially dccreosfn% it abilm/ comparec)
to prmary £ seccrdan/ amines

® Hybaidizahon
Tn alipnahc amines , there s <p* hydbaidizahon mpared o
aremah'c amines (‘{)‘7 manS ShUn\()er bage than ofher amines



Quer OF bosicty of Aliphahic Amines

2° Amines > 3° Amines > 1° Amines 7 Ammoniy

® 2° Amines have Qreatte bam‘a‘tz compared fo 3 Aming
Decowce of stenc hindrance affedt .

ErFect OF Susstmtuents ON BAsiemy OF  AupHane AMINES

® _ERett Of Fledion Relensing, Groups

® Electron Rdcasin% Giroups - increoges,  the - electon Clensity
on  Awmakc Amires Alphahc Amines , hence they
fendz to incrases the basicly of aliphahc  Amines .
® example : —(Hz . —OH ek,

@ FEffedt Of Elechon Wihdmwing Gimng

® FElecton wﬂ‘ndmwl‘ng Glroup&O due fo their h(‘g,h Aelcdrone%ah‘m)y
decrenses  €letion  dengly On m‘ho%en afom feclueing. Ik
Obitty fo Oept  protng. € Fhus ~ dlecreotes Daslaty

® Example ° -CHs =04 ek,



QUESTION -3

3 DISCUSS INDUCTIVE EFFECT AND QUALITATIVE TEST FOR
« CARBOXYLIC ACIDS

- AMIDES

- ESTERS



Inouctive EFFect

® The portiol - shift | displacement of deconk foom a less
Clechoneqahve atom towardr a  more @eCHODCSO.H\JC akom
IS known as Indudie effect .

® Now this indudive effet is of two tfypes

@ Positve Induchve Fffect C+1)

® Negative Induchve Efett C-I)

@ +T1 Efect

® This effet ocewrs When a Rubshtyent or guoup in a maeule
increoses  elechon density o the et of the moleule.

o B(]sioully this effedt 12 ghown by Bleclron Rdcazl‘n% Giroups

® example : AlkHQ G|roups (Methy1, Ethyt )

@ -1 Effedt

o This effect acws when a Rubshiuents or gooup i @
molecule decreases elecron denstty to the et of the molecule

® Bosiclly , this effed (s Shoun by Elecron  Withdrawing. Giroups,

o exampic : Hologenn CCl\ B¥) .




Quautamve Test For CArmsoxyuc Acios

@ _Litmus Test
Plae a dop of solubion of carboxylic dcid Sample on

0 blue litmug .
¥ blue litmyg furng fed it indicates the  presence of acic|

@ Sodium Biarbonote Teck
(arboxylic acids  reacts with sodium bicarbonate to produce
salt of carboxylic acid olong. wih effervestence of @a

0

0
RAOH + NaHoz = RAONG + HeO + 21

® Ecter_fomahon Test
On heofing. @boxylic acids with an alomol in  presence of

stoll amount OF sulphuic acid, 0 fouly smell of Ecfer
Is Obtained .

Conc- HaSOu \
RCOOH + ROH ——— ROOR' t H20



Quautamue Test FOR FsTeRrs

@ _Hydroxamic Acid Tegt

Esters upon reachon with hydioxylamine yeildg hydroxamic
acid , which vpon trentment with femc chlonde fooms
fewic  hydroxamate. complex with Bluish fed) violet  lour .

R- 00-R' + NHao —— -R- CONHOH + R'-OH
| Fecls

(RCONHO) Fe2t + H*
(Blwgh Red Gmpiex)

@ Hydrolysis Test
Alkaline  hydrolysis of &fers  @nuerts ester Ifo acid salt
and aloho| .

RaooR' + NaOH —— ROoNa + R'OH



QuautAtve Test FOR AMiDE

@ _Akali Tet
S\‘mplc pmmmy amde @n be decompase:l b3 boih‘ng‘ with
Alkali and thereby euolu;'nc} ammonic|

0
I
(Hs — C— NHa + Na0H —— C(Hs(0:Na + NHqg

@ _Biuret Test

When dliphatic diamide 1s heated af femperalure above fts
melh'n(}. point , ammonia is evolved , S Diwet 1 alictly’
medium gives Violet @lowr with a cliop of Copper Rulphake
soluhon

1 A 0
i\
2NHy — C — NHy ——— NHy — C— NH - ﬁ."‘NH:_
0
+
NHsy
(uS04

N

@ @lour @




QUESTION -4

4 DEFINE STRUCTURE AND USES OF :

ACETIC ACID

CITRIC ACID
SALICYLIC ACID
BENZOIC ACID
ETHYLENE DIAMENE
AMPHETAMINE



@D Achc Acdd

(Hs — COOH

_Uses

o Tt is widely vsed in foad industry
o Tt serves as prewsss for gynthesis of vanous chemicalt .
o It is aleo tsed 0% deuncing, agent
® T s Used 08 pcesemah‘ues.

® (e Add

i OH
OH

Uses
o Tt s vsed 0% flawowr enhances
o Tt jc used Os Clennsing. agent
® Tt s used In ¢cosmehc (ndughy
® Also usedd (n Vanpuy meditabions,



® Sah'(_\!h'c Acid

COOH

Uses
® Precursos Of aspisin
® |n varnoug Cosmehc pooduchs
® Ag plont hosmone
® for ame treatmenl

@ Benmic Add
CooH
“J
=
Uses
® fis Pvesavah\:es

® (n @smehcs
® As anhseptics

OH



©_Etnylene Diamene,

H, N NH.

Uses

o formolahon OF Roshiters,
® Used fn vonousk plrnma(mhtaﬂ»\(
® Qntnecis Of vanous Chemiala,

© /\mp\'\etamn‘nc

HeN

Uses
P APeh‘K Supwesant
o Pev@rmancn enhancey




THANK YOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER

IMPERFECT PHARMACY
o IMPERFECT PHARMACY
® @IMPERFECTPHARMA

9 IMPERFECT PHARMACY

rE)) @IMPERFECTPHARMACY
n IMPERFECT PHARMACY

IMPERFECTPHARMACY@GMAIL.COM
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