ILM KI DUNYA CHEMISTRY: 12™ CLASS

CHAPTER - 11 SECTION — SHORT QUESTIONS
ALCOHOLS., PHENOLS AND ETHERS. -
= COTY
1. What are alcohols? How are they classified? /\Y WZ ~EHR 2012
Ans:  Defnes  © m e hydrogen atoms of alkanes
v ~OH groups are called alcohols.”
\Q\Y\T\\U\U\[W &
Clausification of Alcoholi:
Alcohols are classified as follows.
Alcolhols
| ! |
Monohydric alcohol Polyhydric alcohol
\ | \ |
Primary alcohol Secondary alcohol Tertiary alcohol
2. Define Monohydric Alcohol. With examples. DGK —2015
Ans:  Monohydric Alcohol: o
Define:~ “The alcohol in which one hydrogen atom of alkane { Gy \)
one~OH group iy called ' ]%9} =

NN
(3 le; ; m SOF CH, - CH, - CH, - OH
WUN A EthylAlcohol  n-Propyl alcohol
Monohydric alcohols are further classified into primary, secondary and tertiary alcohols.

3. Define Primary Alcohols. With examples. LHR —2013
Ans:  Primary Alcohols:

Define;~  “The alcoholy in which hydroxyl group iy attached with primaury
carbon atom, awe called primary alcohols’.

Exaumple:
CH,OH C.H;0H1 CH; -CH, -CH, - OH
Methylanol Ethanol 1-Proanol
4. Define Secondary alcohols. With examples LHR —2013
Ans:  Secondary Alcohol:
Definer-  “The alcoholy i which hydroxyl group is attached with A

cawrbon atom, Me/callegseoondar . @ O(_
R

’\[j}

H;= CH - CH; CH; — CH - CH, — CH;3
2- Propanol 2- Butanol
(Iso-propyl alcohol) (Sec-butyl alcohol)
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5. Define Tertiary Alcohols.
Ans:  Tertiary Alcohols:

Define;~  “The alcoholy in which hydroxyl group iy attached with tertiary

carbon atom, are knoww as tertiowy alcohol.” (@@m
Example; CH3 “é@ﬂﬁfj S3e

e

WJ\\W% - 2- Methyl -2- Propanol (Ter-butyl alcohol)
CH;3

6. Define polyhydric alcohols. With example. DGK — 2015
Ans:  Polyhydric Alcohols:
Define;~  “If more than one hydroxyl group -OH awre present inv o compound,
it iy called polyhydric alcohol.? If muwmber of -OH groups are two, it
5 called dihydric if (t s thiree it s called trilydric etc, some
examples of polyhydric alcoholsy are given below.

Exaumple; or OF 0 E LHR -2013
CH, - CH CH3
1,2-Ethanediol 1,2,3 propanetrlol N
(Ethylene glycol) (Glycerol or Glycerin) @M

W@Q@K@\J 2

7. i formg alcohols.
A}s\J\ mon or trivial Names:

In common method of naming word “alcohol” is added after the name of alkyl radical. Lowers alcohols or
simpler alcohols are usually named by this method.

Examples: CH; - OH C,Hs - OH
(Methyl alcohol) (Ethyl alcohol)
CHs- CH3; — CH, — OH CeéHs — CH, — OH
(n-propyl alcohol) (Benzyl alcohol)

b) IUPAC System:
1. Following rules are obeyed for the nomenclature of alcohol.
Select longest possible chain of carbon atoms containing the hydroxyl group in it.
Start numbering from that end which is near to —OH group.
The position of —OH group is indicated by a number placed before the name.
If substituents of different nature are present, they are named in alphabetical order.

CH3 F
O
CH; — CH, - CH, - CH, - OH CH @N\o
1- Butanol \1% K@K@m X\I \6’%
NN =

nhk WS
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If more than one hydroxyl group are present on a molecule, they are indicated by an appropriate suffix
diol. triol. etc. for example.

CH, - CH; CH,-CH-CH:

OH OH
1,2 Ethandiol o

8. ‘f‘j éow methyl alcohol obtained on large scale? How it may be distinguished from ethyl alcohol?

Ans:  Industrial Preparation of Methanol or Methyl Alcohol:

e Formerly methyl alcohol was obtained by the destructive distillation of wood logs and also called “wood
spirit”.
Now a days, methanol is prepared from carbon monoxide and hydrogen or water gas.

CO reacts with H, at high temperature (450 °C) , 200 atmospheric pressure and in the presence of ZnO + Cr20s
catalyst, following reaction take place.

NMethanol Flowsheet

First of all, a mixture of carbon monoxide and hydrogen is purified, compressed under a pressure of 200
atmospheres and taken into a reaction chamber by means of coiled pipe. Here the catalyst is heated upto 450
-500 °C.

Gases react to form methanol vapours. These vapours are passed through a condenser to get methanol.
Un-reacted gases are re-cycled through compressor into reaction chamber.

What is fermentation? What compounds may be obtained on industrial scale by fermentation?

Ethanol or Ethyl Alcohol or Grain Alcohol.

Ethanol is prepared on industrial scale by the process of fermentation.

“Fermentation iy a chemical change in which larger molecules are broken
down to- smaller molecules inthe presence of engymes present inthe bacteriowor
yeast.”

Ans:

Optimum Conditions for Fermentation:

enzymes.

e Moreover, proper aeration, dilution of solutiom

for fermentation.

In Pakijt\qnﬁtgjnol

The optimum conditions of temperature is 25 — 35 °C, which is an optimum temperature for @m

% entatlon of molasses, starch grains of fruit juices.

a@@@@r@re essential conditions

Continue
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10. Hoe ethanol is prepared from molasses? RWP-2010,.LLHR-2008, SGD-2014, BWP-2015

Ans:  From Molasses:
The residue obtained after the crystallization of sugar from concentrated sugar cane juice is called molasses,
undergoes fermentation in the presence of enzymes present in yeast to give ethanol. Tﬁ

N\ &
C12H2011 + H:0 — @@\i\ §7
W Qﬂﬁ?ﬁ}mtose

CsH 1206 »2C,HsOH +2CO,
Yeast
Glucose Ethanol
11. How ethanol is obtained from starch? Give only equations. OR
How ethanol is prepared industrially? Give one method.
From Starch: GRW -2014
Starch is a natural polymer of glucose. It is mostly present in grains of wheat or barley or potatoes.
2(C6H005)n + nH,O Diastase » 1 CpHnOn
Yeast
Starch Maltose
C12H20n1 + H20 Maltase » 2CcH 206

Yeast

Maltose Glucose ©m

T OGN
A RN
N}\MWf preparation of alcohols:

Alcohols can be obtained by the hydration of alkenes and by the reaction of Grignard reagents with aldehydes
and ketones. These methods have been discussed in previous chapter.

12. Absolute alcohol cannot be prepared by fermentation process, why?
Ans:  During fermentation process, upto 14% alcohol can be prepared. If the concentration of alcohol increases above
14%, enzymes become inactive and concentration of alcohol does not increase further.

13. Ethyl alcohol is liquid while ethyl chloride is a gas, why?
Ans:  Ethyl alcohol is liquid due to hydrogen bonding between then molecules while ethyl chloride has no such
hydrogen bonding. Greater will be the intermolecular forces, greater will be the attraction.

14. Ethanol has higher boiling point than diethyl ether, give reason. LHR —2016
Ans:  Ethanol has higher boiling point than ether due to hydrogen bonding in ethanol. In diethyl ether weak

intermolecular forces are present.
Y/ 2T
15. Water has hlgher boﬂu@g; ®®
Ans:  Water ha 111n 0 ue to strong hydrogen bonding in water. In hydrogen bonding of
W lo s fire utlllzed whlle in case of C2H50H, only one lone pair is utilized for hydrogen bonding.
n other words, water has greater hydrogen bonding than ethyl alcohol boiling point of water is 100 °C while

cthyl alcohol is 78 °C.

Continue........... p/5......
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H-0O:-H-

—_— C-Hs

H- OrH-0:—— /O\ @Q©@\“§@

i 2 CK}%‘%
on n% y rogen bonding in alcohol
\[

16. Explain the following terms:
Absolute alcohol, Methylated Spirit, Rectified spirit, Denaturing of alcohols.
Ans:  Absolute Alcohol:
“Ethyl alcohol which is 100 % pure is called absolute alcohol.”
Absolute alcohol is obtained by re distillation of rectified spirit in the presence of quick lime (CaO) which
absorb moisture’s.

—o—m—g

Methylated spirit: GRW-2012.LHR-2014,FBD-2014,MTN-2014
When 10% methanol is added to ethanol for its denaturing then resulting alcohols is called methylated spirit.
Small quantity of pyridine or acetone may also be used for denaturing of ethanol.

17. Only 12-14% ethanol can be prepared by fermentation process. Justify.
Ans:  Rectified spirit:
Alcohol obtained by fermentation is only upto 12% never exceeds 14% beca eyond hgq@m
become inactive. This alcohol is distilled again @g M ﬁ Ealled rectified spirit.
IMMﬁ of alcohol? GRW-2012, LHR-2014.FBD-2014,MTN-2014

Ans: Denaturing of Alcohol:
e Sometimes, ethanol is denatured by the addition of 10% methanol to avoid its use for drinking purposes.
Such alcohol is called “Methylated sprit”.
e Methanol is toxic to humans, causing blindness in low does (15mL) and death in larger amount (100-250
mL).
e  Small quantity of pyridine or acetone may also be added for denaturing of alcohol.

19. Give order of reactivity of alcohols when:
(i) C -0 bond broken (i1) -O — H bond broken
Ans:  Alcohol reacts with other reagents in two ways.
1) Reaction in which C — O Bond breaks:
H H

| 1

H_T_ﬁ_O_H Nuclephile'H_C_CJr +OH-

“ﬂ\m%@@\i\\\'j

\W Continue.......... PO
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i) Reaction in which O — H bond breaks:

T T H H
H— ? ﬁ O-H Electrophile H- W7 @ Q<©©m
AVMRRe v@d
\Ml&}q will break , depend upon the nature of the attacking reagent. If a nucleophile attacks, it is

the C — O bond which breaks On the other hand, if an electrophile attacks on alcohol, it is the O — H
bond which breaks.

The order of reactivity of alcohols when C — O bond breaks:
Tertiary Alcohol>Secondary Alcohol>Primary Alcohol

The order of reactivity of alcohols when O — H bond breaks:
CH;0H > Primary Alcohol > Secondary Alcohol > Tertiary Alcohol

i Reactions in which C — O bond is broken:
a) C;HsOH + SOCL Pyridine — C,H5Cl + SO, + HCI1 BWP -2015
Ethanol Thionyl chloride
b) C,H;OH + HCl ZnCl2 »C,HsCl + H,0 BWP -2015 B
¢) C,HsOH + HNH; Tho2 > CszNHzi‘W @ c@@m
=
il. Reaction in which O~=Hcbond %rm&@
AN OHTCH:COOH =  CH;COOCH; +H,0
Ethyl alcohol Acetic acid Ethyl acetate
b) 2C,HsOH » 2C,H50 —Na' + H,

Sodium ethoxide

I

7

¢) C;HsOH + CH; Mgl ———  » CH4 + Mg

OC:Hs

20. Reaction Oxidation of Alcohol.

Ans:  Oxidation of Alcohol:
Alcohol are oxidized in the presence of concentrated H,SO,4 and potassium dichromate to aldehyde and then to
carboxylic acid.

Primary alcohol __Oxidation » aldehyde oxidation p carboxylic a01d m

7 =) O
%%@K@Kxé Contlnue .........................
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21. Reaction of Primary alcohol.
RWP —2007,2008.2010,2014,MTN-2008.GRW-2013.SGD-2010,2014,2015.DGK-2008,GRW-2011,

LHR-2012,2015
2 COT

Ans: Oxidation of Primary Alcohol

Ethanol on oxidation changes to aceta W@@\E\ §7

O\J; X\ﬂ\

CH, < » CH; — CHO - H,O
\[ H2S04
Ethanol (Ethyl alcohol)

Ethanal

Ethanal on further oxidation changes to ethanoic acid.
CH; —CHO +[O] K2G207 _  CH; - CHO + H,0

H2S04

Ethanal (Acataldehyde) Ethanoic acid (Acetic acid)

22. Reaction of Secondary alcohol.
RWP —2007.,2008.2010,2014,MTN-2008.GRW-2013.SGD-2010,2014,2015.DGK-2008,GRW-2011,
LHR-2012.,2015

Ans:  Secondary alcohols on oxidation change to ketones.

AN = O
CH-O +[0O K2Cr207 o~ 7 C@l o©©
/ [O] H2S04 Q/<QH3 @%@\]

CH; X
\\UWWGD&\P opanol (Dimethyl ketone) 3-propanone

23. Reaction of Tertiary Alcohol.
RWP —2007.,2008.2010,2014,MTN-2008.GRW-2013.SGD-2010,2014.,2015.DGK-2008,GRW-2011,
LHR-2012.2015

Ans:  Tertiary alcohols are not oxidized. Tertiary alcohols, in the presence of mixture of H>SO,4 and potassium
dichromate undergo, dehydration or elimination reaction and alkenes are produced.

CH3 CH3
CH; - C-OH K207 5 CH, = L ~ CH; + H,0
H2S04
Hs
2-Methyl-2-propanal(terbutyl alcohol) 2-Methyl propene

24. How Ethyl Alcohol and Iso-Propyl Alcohols are oxidized?
Ans:  Oxidation of alcohols convert them into aldehydes and ketons. The best regent for these purpose is acid

dichromate. O
O
CH, - CH,OH + [O] K2Cr207 ~\J a @
@%ﬁ%&@x@@@ N

SRRGINN = 2y
K2Cr207 / —0+H,0

CH-0 +][0]
H2804
CH; CHs
(Iso —Propyl alcohol) 2- Propanol (Dimethyl ketone) 3-propanone
Continue.......... P8
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Ethanol gives different products with conc. H,SO4 under different conditions, explain it.
Ethanol give different products under different conditions with concentrated H>SO4

Dehydration:
Alcohols reacts with concentrated H>SO4 and different products are formed. Formation of @&@@

upon the temperature and the amount of HzSO4 taken. §7 a o

@  At180 °c an \i orme LHR - 2010
» CH, = CHz +H,O

E

26.

thanol Ethene
(b) At 140 °C and greater amount of alcohol, ether is formed. LHR -2010
CH; — CH, - OH = HO — CH, — CH; 140 o€ » CH; CH,OCH, — CH; + H,O
H2S04
Ethanol Ethoxy ethane (dicthyl ether)

Reaction with phosphorus halides, PCI3 and PCls (PX3 AND PXs):

3C,Hs — OH + PCl; — % 3C,HsCl + H3PO; RWP -2010
Ethanol Phosphorus trichloride Phosphorous acid

C>HsOH + PCls » C,HsCl + POCI, + HCI DGK-2008.LHR-2009, FBD-2014
Phosphorus pentachloride Phosphorous oxytrichloride

mz cas test.

How will you dlstlngul hiwe %/s c n
RWP —2007,2008, 20 ﬁn\m -2013, SGD 2010,2014,2015,.DGK-2008.GRW-2011,

N

Ans:

Distinction between primary, Secondary and tertiary alcohols by Lucas test:
Primary, secondary and tertiary alcohols are identified and distinguished by reacting them with conc. HCI in
anhydrous ZnCl,. An oily layer of alkyl halides separates out in these reactions.

1) Tertiary alcohols form an oily layer immediately.
ii) Secondary alcohols form an oily layer in five to ten minutes.
1ii) Primary alcohols form an oily layer on heating.

R - OH + HCI ZnCl2 » R—Cl+H;0

On heating
Primary alcohol
R
CH - OH +HCl1 ez, \CH —Cl+H,0
5- 10 Min
R R

Secondary alcohol
@m
@@\i\ NS

Izl B @\?@X& " "C-Cl+H0
e immediately
NN R /

Tertiary alcohol

Continue.......... PO
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217. How methanol can be distinguished from ethanol? LHR-2008, 2011, RWP -2008.2014
Ans:  Methanol does not give iodoform test, Ethanol reacts with iodine in the presence of NaOH to form yellow

crystalline solid iodoform, CHI;
C:H:OH + 4L + 6NaOH CH13 FHCOONg N &§7 ‘ X ©m

CH;OH + I, +NaOH oﬁ%@@g %B
\[MM\

o A solvent for fats, oils, paints, varnishes.
e It is also used as antifreeze in the radiators of automobiles.
e Denaturing of alcohol.

Ethanol is also used as:

e A solvent, as a drink and as a fuel in some countries.
e Moreover, it is used in pharmaceutical preparation.
e Agspreservative for biological specimen.

28. Write uses of each methanol and ethanol (Ethyl alcohol)
Ans:  Methanol:
1. It is used as solvent for fats oils, paints, and varnishes.
2. It is also used as antifreeze in the radiators of automobile and for denaturing of alcg @

3. It is used a volatile liquid in gas chromatogr?hi(GC) m] @
Ethanol: o &ﬁﬂ <\l

o 0 ¢ 1n some countries.
ver; it 1S used in pharmaceutical preparation.
e Agspreservative for biological specimen.

29. Give preparation of methanol by reaction of CO and H,?
Ans:  Methanol can be prepared by water gas (CO +H>) as:
CO +2H3 (ZnC0O202 450 0oC-200 atm) > CH3OH
First of all mixture of carbon monoxide and hydrogen is purified. It is compressed under a pressure of 200
atmosphere and take into a reaction chamber by means of coiled pipes. Here the catalyst is heated upto 450 —
500 °C . Gases react to form methanol vapours. These vapours are passed through a condenser to get methanol.

Unreacted gases are recycled though compressor to reaction chamber.

Phenols:
The aromatic compounds which contain one or more — OH groups attached directly to benzene ring are called
phenols. E.g. carbolic acid or phenol. CsHs — OH is the simplest example of phenols.

Carbolic acid or phenol was discovered by Range in 1834 from coal tar. m
J& O




30. Write down two methods for preparing phenol.
Ans:  Preparation of Phenols:

1. From chlorobenzene (Dow’s Process):
BWP-2008.LHR-2009,2012.SWL ZOISMX_@

In this process, chlorobenzene is heated at 360 °C with dlluie/selx @N@@M\M
\ ;

atmo spherlc pressure Qf,
% 0 0

> + HCl
\[ 200 atm

Chlorobenzene Sodium penoxide

Sodium phenoxide is converted to phenol by treating it with hydrochloric acid.

J i Ha > T NaCl

Phenol
2. Fusion of Sodium benzene sulphonate with NaOH: BWP -2008
Phenol is obtained by fusing the mixture of sodium benzene sulphonate and solid sodium hydroxide at

320 °C

ONa
+ 2NaOH 3200C > O/ + Na,S0s + H,O

Sod. Benzend sulphonate Sodium phenox1de @@m

The resulting sodluﬁ\phwgww\pjenol to regenerate the free

product.

+HCI | +NaCl
31. Write Physical properties of Phenol
Ans:  Physical Properties of Phenol:
1. Phenol is colourless, crystalline solid and deliquescent. The deliquescence is the process in which a
substance absorb moisture and changes into a liquid form.
2. Its melting point is 41 °C and boiling point is 182 °C.
3. It is sparingly soluble in water forming pink solution at room temperature but completely soluble above
68.5 °C.
4. It is poisonous and used as disinfectant in hospitals and washrooms.
32. Explain acidic behavior of phenol. GRW-2014, DGK-2014.LLHR-2015
Ans: 1. Phenol is less acid than carboxylic acids and more acidic than alcohols.
2. It is partially soluble in water but highly soluble in an alkali like NaOH
3. Phenol does not react with NaHCOs3 and on CO:; is evolved while car ids @.m
greater reactivity. } E %ﬂi

4. When Phenol 1s dissolved in % b@ ss}fa 1ion constant of phenol is
1. 3x10 %Jﬂé\ 0 6.1t dlssomates a

W\%*’ @
+ HiD ———= + HsO*

a phenoxide ion
Continue.......... p/11......




Reasons for acidity of Phenol:
e Acidity of phenol is due to the resonance stability in phenoxide ion.
e Strength of an acid, depends upon the stability of conjugate base or anion of an acid. Greater will

stability of anion , stronger will be the acid. &_\
e The reason why phenol is acidic lies in the natur&;éﬁeno \m i gative charge

¢ benzene rlng The negative charge
ecomes relatlvely stable. This type of delocalization

on oxygen atom can become 1nV01V
is thus delocahzedﬁf E
iSHO i i '

Acidity order :
Relative acidic strength of alcohol phenol water and carboxylic acid is as follows.
Carboxylic acid > Phenol > Water > Alcohol

Reaction of Phenol:

Phenol shows two types of reactions.
(1) Reactions due to — OH group.
(i) Reactions due to benzene ring.

Following structure helps to understand the behavior of phenol.
Phenols are less reactive to nucleophile so nucleophilic attack is less favored i.e. OH is not easy to replace while
electrophilic attack of the ring is easy.

33, Why phenol is acidic while alcohol is not? = COO N
. 20062007.200¢ ‘r«/@z 00
Ans:  Phenol is much more acidi h : ‘ ah bxylic acids, phenox1de formed by the

dissociation.ofphenol. nggati e-bn oxygen atom can become involved with the pi- electron cloud

X e ! The negative charge is thus delocalized in the ring and the phenoxide ion becomes relatively
W ble. This type of delocalization is not possible in alcohols.

Reactions of Phenol Due to OH Group.
1. Salt formation: GRW-2012,LHR-2014,MTN-2014
Phenol reacts with alkalis to form salt (Sodium phnoxide and water).

OH O" Na*

@ + NaOH ——— @ + H20
Sodium phenoxide
34. Give the reaction of Phenol with conc. H,SO, and acetyl chloride. GRW —2011,2015,MTN-2009
Ans: 1. Ester formation:

Phenol reacts with acetyl chloride in the presence of a base to form an ester.

. i o - CcOTR
U “ @ +CH; (—Dé — C] NaOH @\i\\ﬂ
\n O@“@ ny acetate (an ester)
\W Continue........... P2
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3. Reaction with Zinc: GRW-2012.LHR-2014,MTN-2014
Phenol 1s reduced to benzene when reacts with zinc dust.

WA

RIS
D

MBenzene Ring

1. Nitration:
Phenol reacts with dil, and conc. HNO; at different temperatures as follows.

Dilute HNO;
o 1l [ :
2© ©+2HO+NOZ 25° + o + ZHZO
Dilute o-Nitropheno  p-Nitrophenol
Concentrated HNO;
H
H O,N NO,
+ 3HNO, + 3H,0

N 2\ &
2. Sulphonation; | %m Q@ﬁ
WNNP?WS m temperature giving ortho and pars benzenesulphonic acids.

OH OH

L
sMe 0
2 + H,S0q4 - > + NDv"‘Hzo
o-Hydrobenzene- p-Hydroxybenzene-
sulphonic acid sulphonic acid
3. Halogenation: BWP — 2015 .MTN-2009

Aqueous solution of phenol reacts with bromine water to give white ppt. of 2,4,6- tribromophenol.

OH
Br Br

© @ + 3Br > & + 3HBr

2,4,6- Tribromophenol

4. Hydrogenation:
When hydrogen is passed through phenol at 150°C in the presence of Ni catalyst it gives @W

55 SESRT

S
WW = Cyclohexanol

Continue.......... p/13




5. Reaction with formaldehvde:
DGK-2008. SGD-2008, LHR-2007, 2008, GRW-2013, FBD-2014, BWP -2015

Phenol react with formaldehyde (methanol) in the presence acid or alkali to give h}w
alcohol which on further reaction with other phepol molec { aH g
AN
SRERREE
WW!é\béj OQ on /©/cu2—m:
2 +2HCHO dil.base > 4 0

o-Hydroxybenzyl p-Hydroxybenzyl alcohol
alcohol

e
OH oH f(%’c"@/"\(cf?’
n© ©+nHCHO -nH20 | PSR

P 77 s

NaOH Bakelite

35. Write formula of carbolic acid and its one use.
Ans:  Formula carbolic acid:

C¢HsOH (: : )m
Use: It is poisonous and used as disinfectant in(gospii g and ﬁsm @ O©

AN
3 1 is71dentified chemically? FBD — 2015

Ans:  An aqueous solution of phenol reacts with bromine water to give white ppt. of 2,4,6- tribromophenol. Thus the
colour of bromine is discharged.

37. Write down the formula of Acetone phoneone and Benzyl Alcohol:
Ans:  Formula of Acetophenone and Benzyl alcohol:

CeHs
=0 C5H5 - CHz - OH
Benzyl alcohol
CH;
Acetophenone

ts €lectrons to themselves and

38. Picric acid is a phenol which behaves like an acid, Justify. @m
Ans: ¢ INEFE\STOY @g@@e ¢ fing of




39. Write uses of Phenol. LHR- 2008, SGD-2009
Ans:  Uses of Phenol:

1. Phenol is used for the preparation of Bakelite (Plastic resin) @@W

2. Phenol is used to prepare picric acid. Picric acid and its sa HSO n

3. Phenol is used as antiseptic herbwl o" y w \ s antlseptlc it is used in soaps,
1

lotlons and 01

4, nfectant in hospitals and washrooms.
is use§>as starting material for many pharmaceuticals like salicylic acid, aspirin, phenacetin,
salol, etc.
6. It is used to prepare cyclohexanol which is a good organic solvent.

40. Define Ethers
Definei- “The organic compounds in which same ov different alkyl or oryl
groups are attached on both side of oxygen atom are called ethers.”

Ether are classified into two types.

1. Simple or symmetrical ethers:
The ethers in which to similar alkyl or aryl groups are present on both side of oxygen atom e.g.
CH; — OCH; dimethyl ether, (C2Hs),0O diethyl ether, (C¢Hs)-O diphenyl ether.

2. Mixed or unsymmetrical ethers:

The ethers in which two different groups. (alkyl or aryl) are attached with oxygen at; @@@
or unsymmetrical ethers. e.g. methyl ethyl ether CHgOCHW] @ @

4WN]W inert class of organic compounds, Discuss.
Ans: thers are comparatively inert substances, the reagents like ammonia, alkalis, dilute acids and metallic sodium,

have no action on ethers on cold state, Moreover, they are not oxidized or reduced easily.

42. Name the following compounds.
i) CHs3-CH,-CH,-0O - CHs ii) C¢Hs — O — CeH;s
ii1) (CH3),CH — O — CH(CH3): iv) CH; — O — C¢Hs
V) CH; — CH, — CH; — O — CH, — CH3

Ans; 1) Methoxy propane or methyl — n-propyl ether

ii) Phenyl benzene or diphenyl ether

i) 2-Iso-Propoxy propane or di-Isopropyl ether
iv) Methoxy benzene or methyl phenyl ether

V) Ethoxy propane or ethyl — n- propyl ethers

43. Write down structure formulas of the following compounds.

Ans: 1) Methoxy ethane ii) Ethoxy benzene ho@@m
iv) Sodium phenox1de {f Propex

CHs - LHR - 2013
\’NNN?@NN\.E LHR - 2013
i) CHO Na'
v) C¢HsO Na*

V) CH;CH>CH;, — O — CH>CH,CH;
Continue.......... p/15...........
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44, How ether is prepared by Williamson synthesis?
Ans:  Preparation of Ethers.
Ethers are prepared from alcohols either directly or indirectly. Usually they are obtained by @m

methods. 7 \ﬁ
1. Williamson’s Synthesis; @ ﬁ
SG

DGK-2008, GR\W-2007.2010, K D -2014, BWP -2014, DGK -2014,
A =
N} ohols are reacted with metallic sodium to form alkoxides. This alkoxide is a strong nucleophile and

readily reacts with alkyl halide to produce an ether.

2C,HsOH + 2Na » C,H5;0-Na +H»
Sodium ethoxide

C,H50-Na+ + C,H5Br — C,Hs0C,Hs + NaBr
Sodium ethoxide Diethyl ether

2. From silver oxide and alkyl halides:
When alkyl halides are heated with silver oxide, ethers are formed.
2CH;Br + Ag,0 » CH;OCH; +2AgBr
2CH; - CH, —Br+ Ag;O ———» CH3CH,OCH,— CH; + 2AgBr

Physical Properties:

1. Usually ethers are volatile liquid,highly inflammable with low boiling po1nts m
2. they are slightly soluble in water but fairly soluble il orgamc solvent @
\% weak hydrogen
water.

3. Ether molecules doe not show hydrogelthon
bonding with @Q%W S0 ub
\J\ thers are comparatively less reactive than alcohols because no hydrogen atom is attached with oxygen

atom directly.
e Ethers do not react with alkalies, NH3, sodium metal, dilute acids, oxidizing agents or reducing agents.
e However ethers react with halogen acid HI Ethers do not react with HF, HCI, or HBr.
1) Reaction of Ether with HI:
Eethers react with HI to form alcohol. This alcohol further reacts with halogen acid to from alkyl halide

only.
DGK-2008, LHR-2009, MTN.FBD-2014
C,H50C,Hs +HI » C;Hs—O-C,Hs +T
Diethyl ether
H
Oxonium ion
CHs— O"-CHs + T » C,HsOH + C,Hs1
H
C,HsOH + HI —» C,HsI + H,O
i) Ethers also react with hot phosphorous entachlorl q ©m

C-Ho— O — C2H5 + pc15

NW ac Vejhan alcohols Justify.
Ans: thers are comparatively inert substance. The reagents like ammonia, alkalies, dilute, acids and metallic

sodium, have no action on ethers on cold state, Moreover, they are not oxidized or reduced easily.
On the other hand alcohols can react with reagents due to C— O and O — H bond. These can be oxidize and
reduced. Alcohols undergo dehydration reaction.
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46. Write structural formula of Lactic acid and tartaric acid?

Ans: OH

CH; - AH — COOH
Lactic acid

O,N

+ 3HNO; ——

NO

2

OH - CH - COOH

OH — CH - COOH =\ G@;@m

W@m&%@d and Picric Acid
H
H

SGD -2010, LHR-2013

Carbolic acid 2,4 6-trinitrophenol (Picric acid)

TEXT BOOK EXERCIES (SHORT QUESTIONS);

1. How will you distinguish between?
(1) Alcohol and Phenol
(i1) Alcohol and an ether
(ii1))  Methanol and ethanol

(iv) 2 tertiary alcohol and a primary alcohgl |

v) 1-propanol and 2- propanol
=2 ﬁ =
. QU
Icohol is neutral

b) Alcohol does not colour

c) Alcohol give haloform reaction and
deeply yellow ppt. of CHI; with I
and base.

d) Alcohol does not white ppt.

(i1) Alcohol and an Ether:
Alcohol (CH3CH20H)

a) Alcohol reacts with Na metal to evolve H» gas
b) Alcohol gives haloform reaction and produce

yellow ppt. of CHI3

(111) Methanol and Ethanol
Methanol (CH;0H)

a) Methanol does not give haloform reaction

(iv) Primary alcohol

Lucas test can be used to have a distinction

Primary alcohol

Lucas P '. aroy\ﬁll%@
WWNE{;O

@@V@\\U B

WY

with in five minutes.

O\

Phenol (C¢Hs-OH):

a) Phenol has acidic properties.

b) Phenol give deep purple colour with Fecls
c¢) Phenol does not

d) Phenol gives white ppt. with Br;

Ether (CH3CH>),0
a) Ether does not.
b) Ether does not.

Ethanol (CH;CH,OH)
Ethanol gives yellow ppt. with I, and Na2CO;

Tertiary Alcohol

Lucas test can be u ca @m
R <=

Lucas reagent gives oily liquid with tertiary alcohol

Continue.......... p/17...........




(v)  l1-propanol (CH:CH,CH,OH) 2-propanol (CH-CHOH—CH;)  SGD -2015

1-Propanol is a primary alcohol 2-propanol is a secondary alcohol
1-propanol does not give iodoform test 2-propanol does

Give reasons for the followmg Q :\J{l
(1) Ethyl alcoholisalig éhjoh
\Mm 01 h \1t which is responsible for hydrogen bonding among the molecules of
I

n case of ethyl chloride there is no hydrogen bonding. Hydrogen bonding is responsible to make ethyl
alcohol liquid at room temperature, but ethyl chloride remains gas.

(i1) Ethanol has higher boiling point than diethyl ether:
Ethanol has a hydrogen bonding among the molecules. For this reason it has a higher boiling point than
that of ether. Ether is non-polor molecules and there is no hydrogen bonding in it.

(iii))  Absolute alcohol cannot be prepared by fermentation process;
Absolute alcohol cannot be prepared by fermentation process. Actually 14% alcohol is obtained in
fermentation process which can be concentrated upto 95% alcohol form zeotropic mixture which cannot
be further concentrated by distillation. Anyhow, lime is used to concentrate alcohol further.

(iv) Ethanol gives different products with conc. H,SO4 under different conditions.
Ethanol gives two types of products when treated with concentrated H>SO..

a) 2CH;CH,OH con.H2504 » CH;CH,OCH,CH; + H,O
140 oC
In this way diethyl ether is produced when treated w, \ﬁm jn@ole@o% a;cohol
b) CHzCHzOH f"‘\H}-@? 2\ o

7 V\UWW%& nyoduced by the removal of water from single molecule of alcohol.

v) Water has higher boiling point than ethanol:
A molecule of H,O makes three H- bonds with three other water molecules. But C;HsOH can make
only one H-Bond. C,Hs- group in much bigger then H-atom and has no property of H-Bonding.

How will you convert?

1) Methanol into ethanol

ii) Ethanol into methanol

1ii) Ethanol into isopropyl alcohol
iv) Formaldehyde into ethyl alcohol

V) Acetone into ethyl alcohol
(1) Methanol into ethanol RWP -2010, LHR-2013
CH;0H + SOCl, ‘ » CH;Cl+ SO, + HCI
CH;C1 + Na +CHsCl wurlz reaction » CH;CH; +NaCl
CHi;CH; + Cl, —————» CH3;CH,Cl + HCl
CH;CH,Cl + KOH »CH;CH20H-+KCl

(ii) ggli:nlg! ggo mi:};i?n()l e\ Y\mfgo@ CQF@E;@
NaOH %gé§§ i?ﬁig@ﬁ aqueous » CH;0H
NN SRS

(111) Ethanol into isopropvl alcohol FBD -2009
CH;CH,OH — [ JCH;CHO____ , CH;+CH;-OH

Continue.......... p/18...........
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(iv) Formaldehyde into ethyl alcohol. FBD -2009
HCHO (DCH3MgBr » CH;CH,OH

(v) Acetone to ethyl alcohol %m
CH;COCH; » CH;CHOHCHj; I%SEO;S\\’F’) @%
o 0
ozonolysis Cﬁzﬂ W@
AN




