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Alcohols; Phenols and Ethers

| CHAPTER’S SUMMARY

Alcohols and.phenols are the hydroxy derivatives of aliphatic and aromatic
. hydrocarbons, respectively, and the hydroxyl functional group (OH) is responsible -for
~ most of their chemistry. In ethers, two alkyl or aryl, or one alkyl and one aryl groups are
.~ Jinked together through oxygen atom. :

The geometry of alcohols and ethers is similar to that of water.
2N

ALCOHOLS

, Alcohols are classified as monohydric, dihydric, trihydric or polyhydric alcohols,
. depending on the number of hydroxyl groups present in their molecules. :

: The monohydric alcohols may be primary, secondary or tertiary alcohols,
. depending on ‘whether the hydroxyl group is attached to a primary, secondaxjy or tertiary

; alkyl group, respectively.

: Nomenclature

_ The simple alcohols are generally known by their common names, as alkyl
altohols, the substituents in the alkyl group being indicated by the Greek letters. The
named according to the IUPAC system, as alkanols,
em, if a functional group is used

d gets the highest priority in

: 031]2:” alcohols are generally

a5, g the_genera] rules of this system. In [UPAC syst

| "Umbsu-fﬁx’ it becomes a part of the parent name an
ermg the chain. . .

3 P s
"Paratiop of Alcohols

' Alth i for the preparation of alcohols, only the

gl | SUET many e e ture are mentioned here. Alcohols are

 8Nery); Portant preparations of representative na
- Y Prepared by the:

L Hydration of alkenes.
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gives a d
tertiary alcohols.
4. Reduction
reducing agents.

Physical Properties of Alcohols 2

The physical properties of alcohols are generally governed by t:'ne droxy

but are influenced by the alkyl group- Lower alcohols behave more like water
iscible with it, whereas the higher alcohols more r&sen}ble the col

:‘y?r;c:fbom the alcohols with four and five carbon atoms bel-ng at the bord

general, the physical properties of alcohols change g_radually with mo!ecu?r‘,

consistence with the generalizations explained earlier in the case of h! ocarb

£ aldehydes and ketones either catalytically Ol'by
0 z x

Reactions of Aleohols ] :
Some of the more important reactions of alcohols are as under. %

1. Reaction with metals. Alcohols react readily with alkali metals to for
alkoxides which are extremely useful reagents for organic syntheses. :

2. Esterification. Alcohols react with carboxylic acids in the pwsenée“'

H,SO, to form esters.

: 3. Reaction with inorganic acids. Alcohols also react with oxyg
inorganic acids, such as H,S0, and H;PO,, to form esters. Dimethy] sulfate,

the reaction of methanol with conc. H,SO, i ing ag
n : : « is a very useful methylating agent.
H;PO, are very important in biochemical r&ctions.ry : 4 g 2 :

Z Different't??pesm :;l 2:20%2?:;?3: l;ﬁ:g:?:;g:::: :;f:::sd by various o?(i‘

5 LSO, g il Alchols n esin o 180°C with tron 6K

. dehydration of alcohols resuly ine:}:l:zni:gﬁ?‘r:tfiz:he: form alkenes. T

. W@: hi?;:?;;zs;?h;;? halides. On treatment with a variety ot; cagent
alkyl halides, a synthetically ve:yn Ehdes or thionyl chloride, alcohols are

e . portant class of organic compounds. -
.iDhMon between Pri,, Sec. and ' ;

Tert. Alcohols
on between 4 .
toward sof-;ll‘:t-i,osec. and tert, alcohols can be made on the

n of ,chromic oxide in aq. H,SO;4 or to

~_ Distincti
behaviour either

*are red

; 149 -
poLYHYDRIC ALCOHOLS s ;
The most common of the polyhydric ; : 2
glycerol (2 trihydric alcohol). alcohols are glycol (a dihydric alcohol) and

Glycol . .
Glycol is prepared on commercial scale by the aci g
ethylene oxide which is obtained by the air ox:danmbzfed,qu':mm hydrolysis of
It is a colourless viscous liquid, miscible with water in all tions. A 50%
solution of glyol in water is an excellent antifreeze for automotives. it
The chemical reactions of glycol are essentially those of the hydroxyl group, but

one hydroxyl group reacts completely before the other starts. Glycols undergo oxidative
cleavage to form carbonyl fragments. 5 xidati

Glycerol

Glycerol is obtained on commercial scale as a by-product in the soap industry
where soap is made by the alkaline hydrolysis of oils and fats which are glycerol esters of
long chain carboxylic acids. It is also synthesized commercially from propene.

Glycerol is a viscous hygroscopic liquid and is used as a moistening agent. It is
also used for making explosives, e.g., glycery} P'initmeis used as dynamite. ;

Glycerol contains two primary and -one secondary alcoholic groups, and
undergoes many of the reactions expected of these types of alcohols. Glycerol also
undergoes oxidative cleavage. : : '

THIOLS ok ’
~ Sulfur analogs of alcokiols are called thiols which are named by adding the suffix
“thiol to the name of the corresponding alkane.

Thiols can be prepared either by the reaction of an alkyl halide with thiourea,
followed by hydrolysis or by the I'eactiq’n of Grignard reagents with sulfur. :

» = . . - ls
The most i roperty of thiols is their foul odour. Thiol t
alcohols in many o?ﬂﬁﬁcmgm. However, -oxidation of thiols yields disulﬁdes‘whmh
uced back to thiols. ;

, PHENOLS |
i ‘ofammaﬁqbydmm“"mmmd

: Ph rivatives rocar
i8 alsq llsedenols are the hydroxy de ber of the family, i-c hydroxybenzene.

A‘gf its derivatives. Many of the phenol

,dreri‘,atife';enol is used as a parent namem M'I‘he hydroxy derivatives of polycyclic
0 g : e

§
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Chapter 9

Preparations

Phenol and its homo!ogs are €
Synthetically, phenol itself is prepare
three routes:

1. By the sulfonation of benzene,
benzenesulfonic acid with sodium hydroxide.
e chlorination of benzene, follo
OH at 360°C under high pressure.

I and petroleunt distiia, -
«tracted from wood, coa P um distiljae,
d on commercial scale from be)nzenemamry@ )

followed by the fusion of the wd'“‘“ialt%; '.

> Byt wed by the hydrolysis of chlor
with 10% aq. Na

3. By the air-oxidation of cumene which is obtained by the alkylation Of

with propylene.
4. Phenols in general can be pre
formed by the reaction of primary aromat
5. Phenol derivatives are prepared from phenol through electrophilicﬁ‘

pared by the hydrolysis of aryl diazg;{
ic amines with HNO. :

substitution reactions.

Physical Properties of Phenols
Simple monohydric phenols are either liquid or low-melting crystallin > sol dy o
distinctive odour. Phenols are generally colourless; the colour of some phenols is duet

the presence of their oxidation products as impurities. e

Phenols form stronger H-bond than the corresponding cyclic alcohols,
in their higher b.pts. and greater solubility in water. Symmetrical phenols h !
b.pts. than the unsymmetrical phenols, particularly those having an elecﬂﬁnptﬂ?.
s:blsti!uent ortho to the hydroxyl group, e.g., in o-nitrophenol, which can be attril
chelation. :

_ Phenol containing 5% of water is known as carbolic acid, andis U
disinfectant and germicide. &

Acidity of Phenols

o carl;g:nzlcs an_admuTch more acidic than alcohols, though considerab_ly,w_l?:#kif&#g il
Substituent;y atl:l s. The acidity of phenols is increased by the electromW!&k‘!?%"
on the aromatic ring, while it is decreased by the electron- [l :‘g '

Substlluents 2 =1T1 i y p -
. ,4"‘) l rinitro henOl .

5

| -
Reactions of Phenols | :
Phenols : - perAi
hydronyl grouy, STy give two types of reactions: (i) the reactions due 1€ Ft
f Y Involving the cleavage of the O—H bond: (i) the reacHEtEg
& most of the reactiong falling in this category : o

1. Salt fo : ; :
NaOH. rmation. Most phenols form their sodium salts on treatment

ox

ST e

Alcohols, Phenols and Ethers
2. Ether formation. Phenols form alkyj - ;
halides in the presence of aq. NaOH. The l’g]ct?;ynl .ﬂhers on treatment with alkv
synthesis : % know a Williamson alkyml

presence of an acid or a base to form esters.
4. Electrophilic substitution. The m 2z
. - - - oﬂ

high reactivity gf its ring toward electrophilic 3m feature of 5 phenol i
grongly activating hydroxyl group. Thus, phenols y ndgn’ due to the
substitution reactions, such as nitration, halogenation, Fri o ¥

and nitrosation. Special .care should be taken to preyent pol)'s:b?in?ﬂ -
1on and oxidation,

Under basic conditions, phenoxide ion can react with
aryldiazonium ion, carbon dioxide and diChlomrbeneeven weaker electrophiles, such as

5. Diazo coupling. Phenols react with an SR T
solution, to give the corresponding arylazophenols, a‘qulmm"m 1on, ArN; in a basic
6. Carbonation. Salicylic acid is prepared by the.reaction of e
) e.react : . 3
CO, at 125°C under pressure, followed by acidiﬁca}lltion. At gﬂ‘?ém(:epﬁeﬂoxldemth
thermodynamic product, is formed. - » (€ para isomer, a

7. Formylation. Salicylaldehyde is formed b tment ' o
chloroform in the presence of an aq. alkali.: 2 ,y Gt e i

8. Formation of phenol-formaldeh ' Vet
' I yde resin. On heating with formalde in
the presence of a dilute acid or an alkali, phenol forms a polymer lg‘own a.v,’Bz‘x‘l«:litig.me

53 9.d0xidation..Phenols are easily oxidized by various oz:idizing agents, the nature
Oxidatiim l;ct depending on the oxidizing agent used. The most important reaction is the
ik on of 1,2- or 1,4- dihydroxybenzene to quinones which can easily be reduced back

e dihydroxybenzenes. 2 R e L e o A

/4%

Chemical Tests for Phenols

lribromop l;'lenOI reacts readily with bromine water to form a precipitate of ‘2’4;6: "

e gt;nol. It also gives violet coloration with neutral FeCly solution in water or
- ther phenols may give different colours. ’ '

Organic molecules involving C—O—C linkages amknownas mmmw

be'apes el
alj .
Phatlc, aromatic or mixed.

b AL

Nomenc]ature > ;
Eth L e e g ethers
:;"e alkoy, - May be commonly named-either as dialky! (or diaryl or m:gg, using

Q] . = B
Prefy ty derivatives of hydrocarbons. In the [UPAC i P

*a- for the ether linkage in the chain.

e e R S ]
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thers may be prepared: e T
f By the intermolecular dehydration of alcohols on heating with cone
. By

140°C. lving the reaction of an al

2. By the Williamson ether synthesis invo
phenoxide with a primary alkyl halide.

atment of alkenes with mercuric ac

3. By the tre ; : v
alcohol, follo{ved by reduction with sodium borohydride.

etate in the p

- Physical Properties of Ethers ' ‘ :
The lower members of the ether family are either gases or vc?latile liqu

their vapours are highly inflammable. The melting and boiling points of et

f the corresponding hydrocarbons. Ethers have sol

comparable with those o ons . _
water that are comparable with those of the alcohols of similar molecular weights.

are generally less dense than water. They are readily soluble in organic solv

also themselves used as solvent.
<

Reactions of Ethers

Generally the ethers are relatively inert to most reagents. Their reactic
involve the cleavage of the ether linkage. ' i

1. Cleavage of the ether linkage. On prolonged heating with dil. H,SC
undergo hydrolysis to original alcotiols; tertiary alky! ethers yield alkenes. Tt
ethers with hot conc. HI or HBr yields alkyl halides. I

e B Autoxidgtion. Ethers on exposure to atmospheric OXy.
. hydroperoxides and peroxides at o carbon atom. - A

3. Halogenation. Ethers on t ok . ’ ' /i
replacing a-hydrogen, reatment with Cl, or Br, undergo F .a‘

~ special attention,

- membered cyclic ethers) and crown eth:t oms are called crown ethers, Epoxides (If

T RTINS

ther by the treatment of alkenes with : 153
pamde n2 displacement reaction of B-} -M“ﬁyul e |

Epoxides undergo carbon-oxygen bond cleavage ' i
ditionspfo form l,z—dnols. They react with a Grignard under :ﬂd’n as u!an as alkaline
con ning two more carbon atoms than the alky| ml""mﬁﬂ_m:ym‘

conta

’

Crown Etllel's
Crown ethers are named as x-crown-y, where x is the total number of atoms in the
ing and ¥ is the numbe'r of oxygen atoms. They form much more stable mphaa:wi&
| ions than do the simple ethers. They are called crown ethers because cations can be

eta 4
::owned and uncrowned with them..

The metal ion complexing property of the crown ethers inc . -
alts, such as KF, in nonpolar solvents, such as benzene. The ﬂh"""'.l 54 bﬁm' »
is relatively free from the influence of{he potassium ion, and is better able to sohh-" . e
anionic reactivity.. Thus, alkyl halides react with gy dows :rm
containing 18-crown-6, providing a method for the preparation of an otherwise
accessible alky! fluoride. ' i wise difficultly

Crown ethers have high specificity for cations. For example, 18 %
high affinity for K*,215-crown-S for Na® and 12-crown-4 for Li".

18-Crown-6 may be prepared by treating a mixture ofMylue glycol and its

 dichloride with aq. KOH. -

Some naturally occurring polyethers can be used as m & 3

) poach G e s

ANSWERS TO EXERCISES - et

L (@ 2,3,5-Trimethyl-3-hexanol Fa '

()  2-Ethyl-3-methyl-1-pentanol ‘

% 3-Buten-1-ol _ Dially AL :
1-(2-Propenyl)-3-buten-1-ol (or m. thanol) 3

() 1,1-Di-(2-propenyl)-3-buten-1-ol (or Triallylmethanol) -

(?  1,3-Diphenyl-2-propanol (or Dibenzylmethanol)

®  3-Pentanethiol - T e

?H,' bl

@ CH,-—fH——(CH—CHJ' 0.
b e
?H fa’_y M

° g cl

CH; 3 Cﬂa:
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162 Chapter 9 . : , Alcohols, Plfenols and Ethers | 163
(iii) Oxidation of cumene. = : S H H ;
3 =~CH s :
? : © conc. HgSO4 5
; H,S0;, 250°C ' —
+ CH;CH=CH, ———— 0, (@ 10055 = : ;
Pressure - TO‘C.) 7
. : e 7 SO3H . : ?
(CH])] —OOH H = (b ) No reaction . OC
HzSO4 : 5
70°C L CHCOeH (CH;COR0. AICk
, © TE= 150°C
H o S5 = ; -
N 2 HOS ”° H Caraae
17 N'\\O - (L CEli
= () @ S @ the
e éO\H l Z = ;
h - Bre Br
(@) (i) Bra, HO
(e) (e) ===
i8 (ii) NaHSO;
: . or discussion see inductive and resonance effects and hydrogen bonding: v -
a) Benzoic ac;
o = 1¢-acid > pheno > benzyl alcohol (s OH . H
; P-Lhilorophenol > phepgl > p-methylphenol : = 0,
c i 2 ; | il.
/- PNitrophenol > m-nitrophenol > phenol @ © - 25°C ! =
19: @ Convert benavic acidi is. - ' ‘
extract phenol and bengy) ey SOium Salt by treatment with NaHCOs and NO;
benzoate to get benzoic gig c:n: | with ether. Acidify the solution of sodium H T
and benzyl alcoho]. < €vaporate ether to get the mixture of phenol
Now convert phena| i : ; - NaNO,, HCI
extract benzy] alcohgl ?:lll “:;0 Its sodium salt by treatment with NaOH and ® o
and benzy! alcohof, Extract peh e:;'l z_gpe!:sthe above procedure to obtain phenol
M 1ts acidified soluti : :
(®) Add conc. HCY ; solution with ether. ,
aniline hydrochloride v\?hit:l: :ﬁh ey solution of the mixture and filter to obtail H s
Phenol and p-xylene ent with NaOH regenerates aniline. : COO Na
© 246 Triniropheny o -4 8 phenoland benzy! aicohol in (4 W NeOE], 29
LTy phenol, bemg extrem . . 150°C

salt by treatment with NaHCO,, The mj

.x°1y acidic can be converted to its sodium
ture can thel_'efqre be separated as in (@
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. ;
(i) * +CHCl;
H
6)
S
2. @ é +CO0,

Chapter 9

: . H2=
oH HO

—_—

s« Alcohols, Phenois ana A

2.

(¢)  See the Textbook,

(e)

H

+ Bl’z

H,0
ey

-\v i Hi
ﬁ g
e e +Cr

(d)  See the Texthook.

3,

190

0 H €L %
i Br —y rsz s Br
= e a4 __Hz
i H

r

Br
d H
Br_. .
Br; A2 PE Br  nanso, Br Br
= - =
r . br r

a) Antipyrétic. An agent used to reduce temperature (fever).
() Analgesic. An agent used'to alleviate pain.
(c) Chelation. Intramolecular hydrogen bonding.

(@ Formylation. Introduction of the formyl group (CHO) into an activated
aromatic ring such as phenol, by treatment with CHCl; in aq. alkali.

(e) Carbonation. Introduction of the carboxy!ic group (COOH) into an
activated aromatic ring, €.g., phenol, by treatment with CO; :

() Diazo coupling. Coupling of an aryldiazonium ion, ArNj, with an

activated aromatic ring to form an arylazo compo
istillati ing it along with
@ Steam-distillation. Distillation of 2 comppund by carrying it alo b
steam. The compounds which can mix with boiling water but aré not dissolved,

can be steam-distilled.

(h)  Bakelite. It is a phenol-t'ormald':ﬂl)’de""’Si
reaction of phenol with formaldehyde. :

” . ents ~intermolecular
(@ Intramolecular H-bondiig in ot ”red:‘:ﬁpw.vbonding with water,
association, lowering the boiling point &7 intermolecular H-bonding.
decreasing water-solubility. p—Nitr01:'h¢f-=ﬂ"»'l ‘_"vom? its solubility.
raising its b.pt. and forms H-bond with H;0, net OH group of phenol do
(®) Two ]arge t-butyl groups at ortho Posmon:nt:ht:: ce reduce its acidity:
Mot permit the proton to come off the = grO“Pv +d the halogens enter all the
()  Phenol is very reactive toward m]ogenﬁm:n;‘;s of these posmogsoz :
Positions ortho and para to the hydroxy! gTg;ll;:)rine,'beins smaller in SIZe P17 -
already occupied or is sterically hindered: ny of the ot

n formed by thie base-catalyzed

- Not Fa can en sran in
face much steric hindrance, and d cannot enter 2 eflotera position 0 tho 1o

Fomine is larger in size than chlorin® 3175y
© meta groups. lodine is still 1arger 1 size
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ther with HI liberates meth‘yi iodide
itrate where it forms precipitate of

e water, whereas methyl n-propyl ether
. i

‘ >-‘(, Hi);ccczﬂs
{ ‘CH])zC;HCHz + C,HsOH
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 Structurally aldehydes a
* RCOR’, where R and R’ may be alk;

Nomenchture
Aldehydes. The common name
names of the correspond ing carboxy
-aldehyde. In the [IUPAC system the na
~+ mame of the parent alkane havmg the s
' cndmg -e with -al. 4 ‘

Ketones. The Slmple ketones
fwo alkyl (or aryl) groups, in alphabetl

Y

- Some of the methods of p j
: P’?;mtlon of both aldehydes and ke
; °Pf°Paratron of elther aldehyd
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ared by the reaction of ap
ce of a Lewis acid (Gatterm

be prepared either by the oxidation of'
‘the presence of acetic anhydride, or by the
nce of light, both followed by hydrolysis.

) ﬁrepared by the treatment of a phenol with CHg, i

by the catalytic hydrogenolysis of acid chlorides |

through a solution of the acid chloride in boiling
deposited on BaSO;, and a catalyst poison such as

e most useful reducing agent for this purpose is

|

p pa}'ed by the treatment of nitriles with SnCly and
on). » :

y the hydration of alkynes in the presence of

with either '_
ed by the Friedel-Crafts acylation of
the presence of a Lewis acid.

j_(_:ﬁon of a carboxylic acid“\_”ff'

aromaf.i"’ '

S d ile,acﬁvity
Tt , carbonyl grou is
a partial negative
9 fore very strong and stab
A group do 1ot take place, while the
" On the other hand, the polarity
~ gftack by @ nucleophilic reagent at the
iat the nucleophilic addition to the
{he equilibrium constant depends on the:
Furtherrhore, the carbonyl gro
responsible for the reactions at }he a-carbor

The hydrogen atom directly atta
them to be oxidized quite easily.
Reactions of Aldehydes and Ketones

- Aldehydes and ketones undergq;w_
addition reactions to the carbonyl group
dldehydes and ketones are in an intermedi

® reduced. Some of the more important
~ Mentioned below: :

1. Nucleophilic addition reacti
: ec‘rgdes and ketones are catalysed by
iy n'Wlthcnirawing substituents at the
' 80Ups make ketones less reac

[ Order-of reactivity is:
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e ‘ 7, Benzoin condénsati
_mide in boiling ad. etlhanol; :

< s ; i i i ting in

° with Grignard reagents to give the prod; condensation reaction resuiting e

ariety of alcohols. "I g wittig reaction. Aldeh

B \ 0 tri Iphosphine
red ketones react with a-bromoesters in the presence | ,hg‘;:inet‘;i?;:.yp 2 5
B-hydroxyesters which on dehydration yield af £ mPh_ “di , .
L 4 9, Polymerization. Aldehydes

cids which can be decomposed bag
g acids or bases. Thus, this reac
and identification of carbenyl compo

i
dehyde or a ketone containing an o.-hydrogen reacs ,
ent gldehyde or ketone in the presen & \NowppS TO EXERCISES

he same or differ
'l (@ CH;CHO

HO

B ydroxy aldehyde or ketone, commonly called aldol,
duce an o, B-unsaturated aldehyde or ketone. Thi
a larger molecule from two smaller molecules,

ketones undergo halogenation readily &t ¢ 7 c)' O -

des and dily 8§
e. In the case of methy! ketones, this reactiol
behave diﬂ‘erently toward oxidation- h (& CH,CH=CHCHO
s are easily oxidized to qarboxylic 8\ f ¢t ® _-CH:?HCH;CHO-. ‘
10y, but also by mild oxidizing agen B el
ceurs particularly readily in an & 5 e
il B CHJCOCH;

lution and Tollen’s reagent !
detection of aldehydes
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' CLCCHO

(%) 3 ,3-Dimethyl-2-butanone
@ 3-Heptanone
()  55-Dimethyl-3-hexanone
(%)  2-Methyl-3-hexanone
7)) 3-Methoxybutanal
Y  5-Hydroxy-4:methyl-1-
- phenyl-2-pentanone
- Cyclopentyl methy! ketone
5-Phenyl-3-heptanone
Acetone dimethylhydrazon®

CH;CHz?CHO

CH;

2,2-Dimethylbutanal
'CH;CH,CH,CH,C

2-Hexanone
CH;fHCHZCOC
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CsHsCHO + HCHO

—‘—"’-» CsHsCHO
(ii) Zn + ,O
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0 2CH Mgy
0T

= JHObH, oy
= _T’, CsHsCOCH,CH,CH,

Sl 3
 decreases in the order:

ones do not have a hydrogen atom acidic enough m
molecules through hydrogen bonding like that in
¢, have lower boiling points than alcohols of similar
er, the polarity of the carbonyl group does cause some _
the molecules through dipole-dipole interaction that is
® slight increase in their boiling points over those of fie |
es. The boiling points of aldehydes and ketones ar,
than those of the n-alkanes, but lower than those of

'iQt‘i}pmble molecular weights. i
p of ketones is slightly more polar than that of aldehydes- |
on the carbonyl carbon in the former case s
etron-donating alkyl groups. The ketone m?laculb&:ﬂﬁ;
slightly greater extent and have a slightly higher bc i
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CHCOCH, +
OH

CoHCCHCOCHS

CH,

CH,CHLCHO

CoHyCOCH,

CoHCH,CHO
CoH,COCH,
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carbon more positive. ‘ i
/g} CH;COCC'_\)GH G

' H,CH,OH

(@) CH,—ﬁ—H
(0}
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() (@ 2CHCHO

© . CHy

f ',i:n&mﬂc.kl, b CHyCHe il

| '--'?;‘, .;" (w,her_’NH (Cl‘l;)z _-’ '
o H H j

(CHy ), CrmmN—NsC(CH)
CH; |

o-l H,

HCH,OH

CHCH

10
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: - The oxopiy
rominated acetone log si]

(@ 2-Butanol  (g) Acetone.
(k) Methyl 2-naphthy] ketonq."-»

rb acetaldehyde is more positive and less sterical
b “ anion from acetone.’

‘Boxangi wxll give

~Hexano ne
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00~
T reRd -2
o rcactidn . CH;0H .

HCN CH’\?

0—_)
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le aromatic ring,
ve affect of the chlorine atoms“
~carbon making it highly susceptible
nation of hemiacetal rapidly. However
requires loss of water from the proto
ef_a cation which is rendered unstable de
The equilibrium, therefore, lies far on the

- F‘£!{>é—OCH3 + H,0

*

nation from an aldehyde is a reversibke

of a water molecule during the process
toward the acetal side, water should
should be as anhydrous as possible. T
ard reaction. The hydrolysis of accits

No; Trioxyr'nethyilLﬁ
as a a leaving group whict
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! u
Carboxylic acids o
(=COOH) in their molecule 3
~ where R [1.ay be hydrogen,

Nomenclature

Like other organic corpout

(trivial) names or by the IUP

the origin of the carboxylie

- denvatives of acetic acid. h
- Sarresponding hydrocarbons by

With -8ic acid. The aromatie

®id or by adding the suffix -oa

- Which
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very weak acids as compared to the min '
jdic:' organic compounds we l_)t«ve,"studié::l s'? g' '
cidity of different types of compounds are: RCOOK> |

RH. However, the acid strength of carboxylic mds
plained in the Texthook, e

0 acids are essentially those of the hydroxy part
r the influence of the carbony! group. The reatio

end on the nature of that part: - .

k. - M
0L b&fﬂjt_i‘ons' carboxylic acids are readily conve
lerately active metals such as Ca, Mg, Zn, A

aOH, etc. Since treatment of
alts accompanied by the evolutio

00Xy group, and as a test to disting!

© salts of some of the insoluble carbo

 isolation and identification of

f e

he

them

int

s either by 412
%wad tetraaceta_teﬁ‘ )

~ Aromatic carbox

 in the presence of copper

.5, d—Halogenatloni.' Alipl
he presence of small amounts of
. { ) e
important intermediates for th

FUNCTIONAL DER

The most important featus
the acids themselves, is the presen
in their chemistry. in two ways:

increases the -acidity of the a’-hyd,‘i

nucleophilic addition to the carl
nucleophilic substitution at the acy.
acid derivatives is: acid chlorides >

- the nucleofugality of their leaving

L)

Acid Chlorides
The names of the

g “carboxylic acids by replacing the en

; Acid chlorides of uj
‘ower than those of the

‘ompounds such as alkyl ¢
 Molecular weight, Acid chl

: I"repar'athn
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v . ,’ 4 ‘ | I‘{ i
rides react wltp aromatic hydrgcnrbom 'nk N  accompanied by the eliminatia
- of the alky! group of the aleoh
acid replaced by ~ate.

Generally, esters are lig
and ketones of comparable molect
lighter than water, Esters generally

solvents,

compounds, Acid chlorides reaot With vargy
rd reagents ar organocuprates; to produce

are reduced to aldehydes on treatmen with

Preparation of oiton. 8
their derivatives by their reaction with i
L. Esters are usually prepare
aleohol in the presence of a little minera
A i 2. Methyl esters can, be
after the elimination of a water molccule from two J y ;
derent molecules or the same molecule. They £re named hzo',mm’"q in ether. )
boxylic acid(s) by anhydride. : by 3. Esters can alsp be
¢ ] . x .n o
ith boiling points close to the unassocated k yrides with alcoliols, ns mUl:l g
ecular weights, Anhydrides above nonanoic |
/ soluble in common organic solvents, | " ‘ ‘
e ' y . b L Hydrolysls, Este
o anhydride of formic acid is unknown. Thé o heating w}llgh w);l.lr. yd

ydride is p very important industri®®- ,(llponlﬂcn'llon). ' Gt

acid to In the préséil 2 Tra
L to acetylene in the p io 2, Transester

_,,ﬁ'cldchlorides are converted to diacyl peroxides
n of Np;O;. Acyl peroxides are useful radical-
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fthe common reactions of amides are:
2 . 4 to li . b
/ lysed carboxylic acids and ‘"mﬂhg

n be converted to the corresponding niﬁhé
g agent, such as P,0s, POCI;, SOCI, o s

dn treatment with bromine (or chlorine) in NaOH,
n less than the starting material,

f malonic and acetoacetic esters is highly acidic and

nance-stabilized carbanion which is very useful for
bon bond. The ease with which the substituted maloni

boxylation provides a useful tool for the synthesis of
I¢ ester) and substituted acetones (from acetoacetic

CH;CH,CH,CHC

2.Mcthyl v ”" i :
(Methyl-n-propylacet

-

g

CH,CH;THCH;C OOH

CH) - ,"

3-Methylpentanoic
(sec-Butylacetic ac

CH,?HCH;CH
CH,

4-Methylpentanoic acid
(Isobutylacetic acid)

4-Methylpentanoic
3-Methyl-3-pente
4-Phenylbutanoic

4-Methylbenzenecarbox

Heptanedioic acid
Sodium butyrate
Magnesium oxalat

~ Acrylic anh;

Methy]| a

- Butanoic .
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(@ COOCIi.
I
© COOC,H.

2 CO. A
B co”

-
b

I(CH;). () Ctljooc--@ecoociffl
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Bch;CH;Br +N
- Mg would lead to he Ic

i) CO. )
0% e
(ii) H;0" ~

CH,CH=—CHCOO

Scanned with CamScanner



SWOCH 008 —'—'(('M

k]
-
3

Linmd, ’
—y CHA u,nc;rn,(um

Le N

g -~ » CHL ";C)lm
10 Ag”

H—— CHLOH.CH.CH.OH,
T CHAOHCH, B

ML O
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o

| CH;CH,CH,O

]- (18 x 10°)[CH,CO0H,,
ic equation, ax’ + bx + ¢ = ;

Scanned with CamScanner




H;CH,OCH,COOH
- () CHONg
H,COOC;H, ~—s0Na,
? oot (i) CH,coC] CH,C ;.H

S
¢ f

OOH > HCOOCH; A
ve quite high boiling points as a coean.

ng intermolecular hydrogen bonding, Carbg, S.’;ll;:me
but they generally exist in a cyclic dimeric form, The eqs
ghydrogen bonds. e

o 2/

4 : I CH;CH,

"Nt e=—— CH;COCH,

O™ Na Netion CH;CHCOC;H; ——1}
x 5 i

. Il j

fs == CH;CH,CCHCOOC;H; + “OC;H; ==

: . . 3 Z‘f 265 _zs_qm
CH; /

0
e g- H o
- CHCH, fCOOC;Hs — CH,CH,C
B CH, ‘

1(CH;)COOC,H; + CHyCHyCOCH
OCH,COOC,H; -~ * il
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@ R v-' fv I) w -
e W (HQOC)?CH?HCHQCOQH' |

i . CH, :
= Hoggcnzcu(cus)cnzcooa
_ CH;(-Z(COOC1H3)2V 33

A SI??TC(COOCsz)z‘ -ﬂ

C;H;0™ Na
R
. CszOH

(i) Hy0"

.‘CH?CHI?HBr k-

; CH; -
, OH™

(_i)izg___) CH;CF

(i) H;0° -

(CH;),CHCH;Br + CH(

(i) H,0, OH™ A
—— (CH3)C
(i) H;0 ‘s
CH;=—CHCH,Br + "CH(
(i) Hy0, OH™ N
_—

(i) H,0"

() CH)BI’) =t -CI'K(; <

h
.

CHschﬂ(cooc,H,),, £
Cl
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HCH,COOH
|
() €O, .

!
5
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CHICN,),

. JHCHy),
—_— oz.cJ OOC N,

( z.p,_rﬁz.r

Scanned with CamScanner

et (CHOCHONC
A ( J \ zuﬁfvg
R COCH,

Ol CHCH Y . 0 . CHCOCHOOOO N,
T CHOOCHCOOC, M, b r.l»lﬂq
i -.__z.-ra-
CHCH-CH,
* CHOOCH,CHLCY
A ' — COCH,
N,

CHy— OO0 My
2.94,;;;..:.

\

I,
(0 MO\, ON p.e
M, N

(M) MO

H CHy H’Aﬁ/’x.‘r
CHCOCHCOOC, 1, COCN,

e CHCOCH, CHCH,000H |  2CHCOCHCOOC N

HHCOK
e




g r"'l"-5 .It
; g
SN
CH,COCHCOQ :'
H,COOC,H,

- CHy=CHCH,Br ?HM :

| = CHCoCcoocH,
CH,COOC,H,

(|

.

e .-Cch,chum
COCH,

b Tautomerization

0 —co, HO” \i"

e,

H;

cid will protonate CN™ to convert it to HCN (8
uce its nucleophilicity. :

very stable triphenylmethyl carb
anol to give methyl uiphenyw-:

acetoacetic ester.

(h)  Alkylation of acetoace
from acetoacetic ester on an
substrate for an Sy2 reaction, |
On the other hand, a tertiary
reaction; it practically gives
elimination reaction, e€.g.,
(CHJ)}C#H)- 5
(i)

alcohol, and thus will rei
acetoacetic ester to produce,
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 part of their functional groups. The most unportan

- are considered as the derivatives of ammonia in w
replaced by alkyl or aryl groups. The amines

tertiary if one, two or three hydrogens of ammom F

aryl) groups.
Nomenclature

Like all other organic compounds, amin

- IUPAC names. The common names are derived
the name(s) of the alkyl group(s) in alphabetical

- names, the ending -e of the name of the parent |

- is replaced by -amine. The remammg alkyl

‘named as substituents by using the prefix

' Preparatlon of Amines

- There are a number of methods
them are of general nature and can be us

are e applicable only to a specific class of am

1. Alkylation of*mmonia-
are treated with aq. or alc.
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primary amine may be r;.i
ng agents. This methog. is particyls
es which lead to a hogt oFf" o

h.ydrdcarbons and alcohols
hanmar-y amines are associate
t in alcohols. Tertiary amines ar ‘
. > € unable to
an thus have boiling points close to those of

ines can form hydrogen bonds with wat
i y Y’ 3 . waur,
lity decreases with increasing carbon chain,

of comparable

44N

ng electron pair on nitrogen, an amine can

g & lhe aliphatic amines are somewhat stron,
latic amines are considerably weaker bases
1€ Pri., sec. and tert. amines is a consequen

&7,
o

boiling poins |

d by hydrogen |

2 i _ and whether

ary aromatic amines w

azo dyes.

6. Oxidation. Amines are ¢
yield amine oxides. Amine oxides
Suitable tertiary amine oxides may
involve oxidation of the ring.

(aliphatic or aromatic) react with
which have a very foul odour
primary amines (carbylamine te

Heterocyelic compe
~ atoms are other than carbol

-mer
7

y
=
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S0 s

erivatives of pyrrole, p,

i bgamixtumof
and (ii heating the
ne, followed by dehydrogenation. x " the

be synthesized by the condensation of two

one molecule of an aldehyde and one molecule of |

ine is a much stronger base than pyrrole, although !

1 one set of reactions, pyridine acts as a base ora
€r set of reactions, it undergoes substitution, both
due to the aromatic character of the ring.

y at position 3. The nucleophilic substi
_~0'ccupled,_ then at position 4. .

¥

T ol
nds containing an amino g
ra - of prot

e The reactions of :
~ groups. For émple, the
~ whereas the amino grou|
also give some specific

ANSWERS TO EXERCISES

1% (a)
(®)
(c)
@
(e)
¥
®
(h)
(i)
0)
(%)

(n)

(0)
®

@

n-Butylamine l(ldB‘- [a
Diethylamine (N-Ethyleth

Triethylamine (N,N-Diethyl

1-Ethylbutylamine (3-E

Allylethylmethylam

Benzylammoniu [

4-Bromophenyltrimethy
. Tetramethylam

Dimethyl-n-propyf
1-Methylpyrrole
4-Methylpyridi

>,

CH,Cl
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(CH ) CHNI

IIOE ropylme
< e imath foth
R . ' Ml ('g:do’l‘\dlm

A I #- ;
w Q—( “]N“(‘”‘ ] ) (h) €N,
\ Ny

(0 (CHCH)NH, ¢ -. |
2 Mothylphenylamine B
, Mmh";lrmmnnm ine b e

CHy LR |

() (CoHCH)INHE OCOCH, ; o-Mathylaniline
o loluldine

i) 4§ N : (Primary)

) ﬂ ] |\
T' Ny gy i
(. l l e ‘ . B LATS]
i A-Mathy! hunylam " . e ‘
A-Methylbengennming !

" \ - “Methylaniline :
ﬂ) Br_O‘J"*""“ ‘ p pToluldine .
. (Primary)

S0 HNCH,CHL,CO0H

(CH)CHCHNH,

o m&';ﬁ‘i%mm:m
Re i (l'rlmnry)

GNH|

. pr “mm-

LLLLLLA )

_Lf-.
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+ 2NaBr + Na2C03 o 2H10

(I) Fe/HC)
——
(1)) NaOH

(@ (CH;:N > (CCh:N
Electron-withdrawing i

on N.

()  CeHCH:NHy> CHCHNH:
The electron pair of uiu@
methylaniline.

(c) Cyclohexylamine > milie
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CH;CH,;CH,

CH;CH,CHy—

G HJCHZC H,
NH,

NaNO, + HCI.
e T

NHCH-,
NaNO,+HCI
_—
CH,

(vi)
CH,

N;CI” }
s place under acidic conditions where -
v lch is meta-directing and hence ¥
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K s - 3
. No mation —» C;H,NH(CH,), cr
‘ (A clear solution)
(CH_\);CHCHJCHJN(CH\)J OH'
1):( HCH-CHﬂ' (CH));CHCHJCH;OH +

(CHJ),CHCH;CHsN(CH\): +CHOH

’ CH,I'(axeess
m (CH;);CHCH;N(CHO‘ OH"~

m};&-CHﬁ' (CHy),CHCH,OH + ;

(CH 12:CHCH,N(CH,), + CHOH

 CH,l (exoess) (CH,),CHCH,
T ———)

HyCH,
(ROTHO o CHiCH,

b +(CHs)aC—CH, *+ (CHy),CHCH,0H +
2+ CHiCHe=CH, + CH,CH,CH,0H + S
- CH)CHCH,NCH,CH,CH, +CHOH

N(CHy); OHF

n which wu

.,.,w
W With nitrous ac
“aniline will give a

nitrous acid is follo ¢

(c)
naphthol gives a hlghl
nitrous acid gives a phc

@

(c)
(e)

®
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Tryptophan et
H;N?HCOOH NH

CH,CH,C H;NH%NH;

\ 3 Ariginine
ance forms of pyridine N-oxide show that in one

es deficient in electron density, and hence becomes

attack, while in another way it becomes rich in electron i

ted toward electrophilic atack : S:-?b.
At isoelectric pfl-
H;ﬂ?Hcoo + OH = }
CH,CeHs . o
HNCHCOO™ + Hy0" s
CH;?sHs : g

RS O 4

1OWthat it is the positions 2, 4 and 6
L. The electrophilic or nucleop
on; ever, since the positi
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3 e
' :'.'_k?j 4

NCH.COO

ge, €.8.. the IS0CeCHric Point of glycing e g
eda. The amino cids which are no sy
ub“bodyink:m Y

pless s wiod oy for the preparstion of i s
by Su2 mechanism for which 1-buty | and ﬁbop.:;:" halides, . o
sk 'ﬂw substrates, and di-n-propylamine is 4 sec .

preparation of RyCHNH, by the alkylation of ammoni :
ason ) monia
e o,
Rnofaketone. beter prepared by
ylamine the electron-pair of nitro ‘ !
‘ v Ben is delocalized rey
g&mmﬂb mvolves an extended dclmnmjs:d%
hing mm weaker bascs than aniline, ‘
AMro-N.N-dimethylaniline, (CH,),N- group i o
‘ X )L roup 15 not e
h:.muaﬁm between the two methyl groupsa
. ortho positions. The clectron-pair of nitroges |
810 the ring. There is no such steric hindraseRl
saniline, making the delocalization of its al

*@ the former base is much stronger than
Hine and N N-dimethy lanilinc.

CHy—N—CH,

S i) - T
N~ \ No: =
Y
.‘ — L‘, J-
S 4 73" Dimethylaniline 4
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R’S SUMMARY

The term carbohydrate b
droxy aldehydes and kntonu. M
qto 80% of their dry weight. The most fi

sarch and cellulose. The clrbohydlm
disaccharides and polysacchandes

MONOSACCHARIDES Jn‘

The monosaccharides are named such t!ul "f

aldehyde or a ketone. The number of carbon atoms iso :

mostly ends in -ose, e.g., aldopentose, ketohexose. OH?~

The monosaccharides are generally by Fis
drawn as vertical carbon chains with the carbonyl m
numbering starts. These are then designated as D ¢
configuration of the chiral carbon atom closest to the

similar to that of D- or L-glyceraldehyde, respectively.
monosaccharides generally belong to the D series,

Reactions of Monosaccharides

. The reactions of monosaccharides are essentiall
. abundant organic compound in nature. All th
explained if we consider the open-cham structure of gluc
structure. However, since the concentration' of the of
equnhbnum is too low (0.5%), it dou not show certai

~ usually given by aldehydes i




! :
g B 3 y
a-D-Glucose
2 A ﬁ ]
s :  glucopyranose.
idizing agent but the medium 'n this SH3 N ture of Fructose
id, but not ketoses. 1Scaseg g Structur 450
Fructose (CsH1206) !
I and oxidize; | structures are shown bg;low:
This reaction jg | CH;OH ok
cid causes cleavage of the carbon-carbon bonds in compounds 4 O
djacent hyqroxyl or/and carbonyl groups, producing various : s —H.
depending on the structure of the starting compound. This !
ion bout the structure of 2 monosaccharide.

t - izing a{gent than bromine wate
—CH,0H group to yield aldaric acid.
e relative configuration of aldoses.

H—C—OH
saccharides may be reduced either by NaBH, or by catalytic H—C—OH

enylhydr.azilpe. Monosaccharides  react with
to produce initially a .phenylhydrazone and then an » :
rtict larly useful for the purification and identification of DISACCHARIDES

dl avr

CH,OH

LA e Disaccharides (Cy2H:
nosaccharides. Through various synthetic schemes, same or different, joined by
}1 into another with either the same or different monosaccharide and the anom
th either the same or different functional roUp- 4 essentially those given by the
only for the synthesis of new monosaccharides maltose, lactose and sucrose.
$ % : ! el ' 81 4 g o
POLYSACCHARIDES

| A
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B-D-Glucose

oo ( :
?3.4;&Tem—0-methyl-D.Bg)mcose () £

(i) Ba(OH),
(i) H,0"
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Methyl (0 froonide UM

(e Wil 1y NaOH
fron (i)

¥

M"" '" |=|‘||l

uun Pl In

I+t _
(14 A TR
il L
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O H

| (CH;CON0
Bt =
F"l ~ Pyridine

CH,OH

CH;COOCH,—C—OCOCH,
CH;C —H
H—-f—-OC OCH; 0
H—f——ococm

CH,
a-D-Fructose pentaacetate
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: ‘_" ©sHIO, .
. oy~ 3HCOOH +2HCHO + co,

H,OH
et—H - HC oy
HO—C—H  HO—C—H
:_? —OH + :—?_on
H—C—OH HH
_ZHzOH CH,OH

' a glycoside in which the anomeric OH of B-D-galactose is
age to C-4 OH of D-glucose which in lactose is called
| ether linkage. The aglycone unit, ic., D-glucose has
in equilibrium with the open-chain aldehydic form,

Since the D-glucose un
equilibrium with the open-¢
toward these reagents.
(a)

(b) Methyl lactoside reacts with .
methyllactoside. g

(c)  With dil. HCI, methyl hept
tetra-O-methyl-B-D-galactose and

(d) - HCN reacts with the aldehydi
(e) Lactose reacts with acetic ank

()  Benzaldehyde reacts with
monosaccharide unit, one in gala
glucose unit as 1,3-O-benzylidene; o
galactose unit. :

Scanned with CamScanner




Hy, thé aldehydic grou

p of the glucose
, just llke that of free glucose. o

'“hande in which one D-glucose unit and one D-fruct

an acetal linkage between their anomeric carbons &

ar omgﬂc OH group, and is thus a non-reducmg sugar ;

°ﬂ')’18ucrose is hydrolysed to 2346--..\"'
methyl—D-fructose 3
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CHO

: D-Talqse
r,to L-galactose by interchanging the
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e aldaric acid obtained from D-mannose gives rige o
volved in thé lactone

FooH
HO—C—H

o
H—(—OH e ®)

H—?—OH

(0)

HO
H —H

- 4. Reacti
~ which on redu

methylhexanoic aci
ketonic group which

1. D-Fructo;e exists in tw

2. D-Frictose pentaacetat
indicating the absence of the.
3. . 'Reaction of D-f
isomeric ketals, '
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% 4 it i
i S0 #{»'ﬁl._l_"‘,“; vy
ong to the D family o
\“.d "Cﬁ‘. Th." l: ::t:'blm A .L’ ‘
® same osazone Which involyey

?H}OH' 3 ] !.‘

H,OH
D-Fructose

&ehexom each member of which on Ruff

tose. These are: (1) allose and altrose, (2)

‘ . idose, and (4) galactose and talose, The
S€ from glucose and mannose is shown below:

17,
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| B : ! T Wit methanolie HE,

o lueofuranoside which s
Rydrolyiln and oxtdation w

K b acoompanylng methoxymal

HO ! ' formation of these dicarboxy

the open-ohain form, suggest

R |
s
Joid

Ta
e,

|

(=on| | - G0 ot
b | . 'Y CHiON i
\ il L : . d rm—— lll wi‘ 1"
| LN . el e
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,e‘Aldom
.'ﬁm% oS
‘.-.-k (h) Ketohexose. A

3-Deoxyglucose

; "C6H1206‘ + CsHuOs
lucose . D-Fructose

.. +52.7° =92.4°

after its'hydrolysis will be equal to the
s hydrolysis products, i.e., D-glucose and D-
by - e

fructose.

(c) Hemiacetal. It is an o
to the carbonyl group of an

(d)  Glycoside. It xs an M C

of HCl, e.g., methyl-a-D—glucosléo
) : s
oxidation of the —CHO group of
Fehling’s or Tollen’s reagenl, e.g

oxidation of both —CHO md =
e.g., glucaric acid. e
(® Uronic acid. It is a poly
—CH,0H group of an

—CHO group remains in

(h)  Alditol. Itisa po

group of an aldose, e.g.

()  Pyranose. A

containing five carbo
glucopyranose.
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K éhvolving',tﬁe anbm§
b Sucfo§e does not con
 reducing. ) ;
Similarly, methyl gl
have a free aldehydic group.
interconversion of the an

: omers of a sygay :
mixture, e.g., the sp. rota S

tion shown by D-glucoge -
th values of the SP- rotations of o- anq B-D—glugco:: s.:

Structure of starch -
Starch from any source

e - Amjylose consists of ab
It is a : each other linearly |
IS a carbohydrate that op hydrolysis viets. - connected to eac , vt
bering between 2 to 10. YSis yields glucose unit and C-4 of the msxt1
5 mikeiatgom i B H,OH
ling’s or Tollen’s

hemiacetal or a he

ts such as Feh

0se, lactose, etc

r. A sugar that “cannot

reduce the above-mentioned
‘non-reducing sugar,

€.g., sucrose. _
glucose ‘and fructose obtained after the

d invert sugar, because the sp. rotation is inverted

s 52 3 F -

arch aé!ynogen is called animal starch because it is obtained
scles of animals, and structurally it resembles starch. -

h’rdmine water and thus decolgrises it, where

ips of D-glucose would yield a different
groups of D-mannose wou d y;e- ;

e A y

L
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monomers, which are l
polymerization. There are two ge
polymerization and (ii) condensati

Addition Polymerization

Addition polymerization in
reactive species and produces an

molecules containing multiple bonds, N

an anion. T
- Cationic polymerization. Cat

such as sulfuric acid, or Lewis acids

chain is a cation, as in the cas_‘efmg
_ Radical polymerization. Pol

having carbon-carbon double

imitiator, such as a peroxide. A |

could add to a molecule of 2

of step-wise addition of rac

¢ither by combination or

Scanned with CamScanner



ouayd pue saueiainkjod ‘sapiwekjod ‘s19)594]
Js0Wl 9Y] "UOLEAI Oy snunuon
- B UL} 01 [OIP © HIM $1Ba1 Pioe okxoqumoip ¢ o
ljons S3[NO3{OU [BUIS JO UOBUIWN|a JejnajouLIay
SLIWIOUOWI YOIYM Y SuOHoRal Jo }
= HOHI=HD .
E “uonteziawiAjod Joj pasinbas

YoIyM ‘3pAYSpIEIddL “ULiog ey Sii 0 . St
Auta “sawouow Suipuodsarios oy : = S50

e
A

+HI=HO(HO—HO)—Y

‘S1onpoid uonippe-y*| pue
B oo_w 01 pajulj-sso1d se [jam se dB3ul] aq ues EoEa_on_vuau_v YL "uonez
[B31peI 0B1apun ospe ues SSua1p paedn(uoo sayio Pue auaipeing .n..oE.m_.x_ .u...o_.m- gk A

uoneuafoupAy ankjeres uo a1ym Jo yioq
HBZUSWIP d1uones uo auajkingos] U2 3uaj4doud jo u wAjod au

. [Elwaysoaays sy o mwohuah__.._”“mﬂﬁo:{
+ .N.mu.noL_._ule:ule:u ’ : f

nm : 3 2

B g o,

~0—HD

LL*H?D) 1sA[eres eneN-19[8a17 se umowy 3y

uonezuawL

£l OS[e uea susiAys jo uonezLLwAjog “uonezLmAjod uonBUIp.
s . . mmw—umﬂxﬁ. o.F m.mng.d‘ n.m.ﬂ._ ._DE_ LO& —wu:uu._. ha vO-F_o.u ._DEh_on_ 05 Gu—_u —v_w_.- alow n_ bcd

... g ) Buninsay YL "pawnsuod S| Jowouow Ay e [hun sanu
.?E& sny Bsw_w%m_ﬁ uﬂ___“ ”H___.wf.u”_: 19 *HN "bif ut THNeN 5 yons ‘aseq [nysamod Ajawanxs ue o
- . 1 ed sy X o i o i digs
ULIO} i pajeay st [ousyd usy pOUITIGD 18 5@ sauayje Jo uonezuswiAjod oy .-oalﬁﬁ_.w_en u
U-30eds payurj-ssoso AjySiy v “smojid .
AIYM paureiqo si wpof auwyiaand]od
Junowe pajejnojev e JO oo:omowm :
aJe saueyjaunkjo ‘oprweAjod . A
sarpad | yqum ‘99 =A3.< e ”M-“hﬁ.._o?: "

S A

Scanned with CamScanner



H2N(CH:)5COOH
polymer, whereas N
f carbon atoms p

etc.

ylon 6,6 is a copolymer. The Numbers ‘6>
resent in the monomers.
1Sm, see the Textbook. The hydroxyl group

v

is ortho/para

~ is much more Tesonance stabilized by the attached

of a less favourable primary

ﬁOm isobutylene has' ng chiral

e ﬁhenol-formaldeh'yde polymer

cause its para -

carbon in the

further heating will

(© Polymer is a sub
monomer are joined together i
by the polymerization between

(d) Addition polymerization

each of which consumes a Teal

larger species. It occurs betw
Condensation polymerization is t i
in which monomeric sub-units are
elimination of small molecules, suc

(e)  Linear polymer is a substance the
units are attached to each other in
substance that is formed when
through cross-links to yield a comp!

(® Isotactic polypropylene has a
zigzag carbon chain. Syndi
alternating regularly on Opposi

the methyl groups in a random

(@) Elastomer is a synthe
styrene-butadiene rubber,
(®)  Radical initiator i
peroxide. - ¥
(¢) Plasticizer is a sub:
during its formulation
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1. Where there is a pro bz Jﬁé of finc
.Molecularorbltal o ‘_ g
. Hybrid orbital

. Azimuthal quantum niu% 5-,
. Four ‘

. The two electrons in the sai

all the four quantum numbers'
. Bonding orbitals

. H,O

=CCly

. (1) Tetrahedral

(iv) Trigonal

- One sugma and one pi bonds

1
2
. Sigma bonds.
. Temperature
. p-Xylene
- CH2=CH—-CH"———CH2

(i) Unhy

. Is not 02.
- spherical 05.
- ot equal O
. greater 1.
- decreases 14.

. the same i P
. higher

- higher

. covalent

. nucleus .
. degenerate
. Zero

(v) Tetrahe dr
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. eycloalkan
- planar

. False
. True
. True

02. c—»o* : . - .
04. Both of these CAapf er 5.
06. 1900-1600 cm '

- 08. Ethanol 01. Double bond
03. Butylene
: 05. Neopentyl chloride ' :
. ::;‘Ielc“)’ 07. Hydroxvlation N
Pkt 09. One sigma and two pj .l

. visible 01. anti :
. Beer-Lambert ! 04. evolution
. solid 07. difficult s
. dipole moment | 01 P
04. False 04. Wittig
" 08. False ‘ (l)g:'r& rse
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06. polarimeter -

09. configuration

04. True
08. False
12. False

02. Neopentane
04. Racemization
06. Pseudo-first-order

08. Alkylmagnesium fluoride
10. Tc(rdh)drof uran

03. poorest
06. more

. free-radical
. substrates
. seldom

- antiperiplanar
- retarded

04. True‘
08. True
12, False

SOI

04.
07
10.
13%

0l.
04.
07.
10.
13.
16.
19.

01

01

03.

0s.

fngﬁe‘l‘

shows

more

less

the rates of the;r

arhdudras)
mmatlc "‘ 33 'll}h
ring
resonance energy
4n +2
planar
arenes
resistant

. True
05.

True

. NaBH4

Both of these
Glycerol

07. wN;mMi
09. Hydroquinone
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0l. pnmary :
v 04. stronger, weaker
‘ one ‘ 0. pog
g? EO":. °|f ‘:hese ' | 01. False
--m' . Diethyl ketone 05. False-
o 08, Aldol condensation R A .

09. False

~ 03. more
06. do not undergo

; C /uzpler 13. Carbo
03. formaldehyde !
06. carbonyl

; 01. Sucrose
04. False o

5
08. False y 0

. Mannose
. Sucrose

01. fructose v
04. does not reduce
Lll,c Acids and Their Derivatives ' 01. polyhydroxy
SRR i “ 04. two
02. Acid chlorides ' 01. True
04. Amides pltt

05. False
. 03. stronger
06. lower

Wtiriis - o C)/\apler 14.
03. dry ice A - 01. SBR
06. addition, SubStItUtIOn ‘ ‘ 03. Tefyle_ v

09. hquld , v i - ' :

01. does n
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