
Solved NCERT FILE 
N 

IN-TEXT QUESTIONS, EXERCISES AND EXEMPLAR PROBLEMS 

C 

In-text Questions E NCERT 
R.1. Classify the following as primary, secondary and tertiary alcohols: 

CH3
() C-C-CHOOH i) HC=CH-CHOH (i) CH-CH-CH-OH 

CH 

OH 

CH CH-CH, 

CH-CH-CH, CH= CH-�-OH 
L 

(iv) (w) 
OH (vi) CH3 

E 
Ans. i) Primary alcohol (ii) Primary alcohol (üi) Primary alcohol (iv) Secondary alcohol (u) Secondary alcohol (vi) Tertiary alcohol 
Q.2. Identify allylic alcohols in the above examples. 
Ans. ii) and (vi) are allylic alcohols. 
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3. Name the following compounds according to IUPAC system: 

CH,OH CH,OH 
() CH CH,-CH-�H-CH-CH, (i) CH-CH-CH-CH-�H--CH (CBSE 208) 

CH CH,C1 CHg OH 

O8 

(iii) iv) HC=CH-CH-CH-CH-CH 

Br OH 

() CE-¢=C-CH,OH 

CH, Br 

n5. Refer Solved Example 2, page 8. N 
4. Show how are the following alcohols prepared by the reaetion of a suitable Grignard reagent on methanal 7 

C 

CHOH 
E 

() CHCH-CH,OH (ii) 

CH R 

ns. ( CH- CHCH,OH. The enclosed part comes from methanal and the remaining part comes from the Grignard reagent. T 

CH 
H &+ 
Fo+CH,-CH-MgBrDr 

H 

MgBr 
H, HO 

-Mg(OH)Br 
CH-CHCH,OH 

H CH-CHg �H 
Isopropyl magnesium Methanal CH3 Dromidee

CH,OH 
The enclosed part comes from methanal and the remaining part from the Grignard reagent. 

E 

MgBr CH,OH 
C-OMgBr H',HO

-Mg(OH)Br 
H H 

Cyclohexyl magnesium 
bromide

Methanal 

Q.5. Write structures of the products of the following reactions: 

CH-C-0CH
NaBi ) CH-CH=CH,H20/E (ii) 

NaBH4 
t) CH-CH,-CH-CHO 

CH 
H, HO CH-CH-CH3 Ans. )CH-CH-CH, 

Markovnikov 
rule 

OH 
Propan-2-ol
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OH 
CH-COCH3 NaBH 

agent and 
is a weak t 

educes ,CH-COCH 
aldehyd and 
not the esters

NaBH 

KEUMA
Methyl (2-hydrorycyelohexyl) ethanoate

(ii) CH-CH-CH-CHO NaBH CH-CH,-CH-CH,OH 

2-Methylbutan-1-ol 

.6. Give structures of the products you would expect when each of the following aleohol 
(a) HCI-ZnCl, (6) HBr and (c) SOCl 

reacta 

Ans. (a) HCL-ZnCI,. It is Lucas reagent. Butan-1-ol does not react with HCl-ZnCl, at room temperature. 
)Butan-1-ol i) 2-Methylbutan-2-ol 

However, 
appears only upon heating.

N 

CH,CH,CH,CH,OH ZnC, Heat CH,CH,CH,CH,C HCI 

Butan-1-ol 

E 
Dut 2-methylbutan-2-ol (3°) reacts at room temperature giving white turbidity immedlately. 

CH CH R 
CH-C-CH,CH3 HCL, ZnCla CH-�-CH,CH3 

Room temp.

OH 
2-Chloro-2-methylbutane 

(White turbidity)
2-Methylbutan-2-ol 

F 6) HBr. Both alcohols react with HBr to give corresponding alkyl bromides. 

CH,CH,CH,CH,OH + HBr CH,CH,CH,CH,Br
1-Bromobutane

CH3 CH3 

CH-CH,CH3+ HBr CH-C-CH,-CH3
E 

Br OH 
2-Bromo-2-methylbutane 

(c) SOCl Both alcohols react to give corresponding alkyl chlorides.

CHCHCHCH,CI + SO, 1+ HCI 1 
1-Chlorobutane

CH,CH,CHLCH,OH+SOC, 

CH3 CH 
CH-C-CH,CH3 +SO,1 +HCf 

C1 
CH--CH,CH,+ SOCL, 

OH 
2-Chloro-2-methylbutane 

Q.7. Predict the major product of acid catalysed dehydration of (i) 1-methyl eyclohexanol 
(ii) butan-1-ol 

tut Ans. ) Acid catalysed dehydration of 1-methylcyclohexanol gives two products I and II. But produet I is highly subsat
and hence, according to Saytzetf rule, is major product. 

,CH ,CH3 
OH H 

(I) 
1-Methylcyclohexene 

(Major product)

(II) 
1-Methylenecyclohexane 1-Methyl cyclohexanol 
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(ii) The acid-catalysed dehydration of butan-1-ol produces but-2-ene as the major product and but-1-ene as 

the minor product. This is because dehydration of alcohols occurs through the formation of carbocation 

intermediates. During the reaction, it first forms 1°-carbocation () which undergoes 1, 2-hydride shift to form 

2°-carbocation (II). This then loses a proton to form more stable but-2-ene instead of but-1-ene. This is because

but-2-ene 1s more stable and, according to Saytzeff rule, is preferably formed. 

( 
H CH-CH-CH-CH,-OH, -HO CH,-CH-CHCH 

CH-CH,CH,CH, QH 
Butan-1-ol (H Protonated alcohol

1° Carbocation 
() 

(less stable)

-H CH,CH=CHCH,t CH,CH,-CH=CH2 1,2-bydride CH-CH,-CH-CH 
2°-Carbocation 

(11)
(more stable) 

But-2-ene 

(Major) 
But-1-ene 

(Minor) 

N 

Q8. Ortho and para nitrophenols are more acidic than phenol. Draw the resonance structures of the corresponding

phenoxide ions. 

Ans. The resonating structures of phenoxide ion and ortho and para nitrophenoxide ions are: 

C 

-
R 

(11) (III) (TV) (V) 

Resonance structures of phenoxide ion 

s*********** 

-
(LX) CX) (XI) 

(VI) (VII) (VIII) E 
Resonance structures of o-nitro phenoxide ion 

************** *ee******************** 

-
o O O 

**************** 

CKII) CXIII) (XIV) CXV) CXVT) CXVII) 

Resonance structures of p-nitrophenoxide ion 

It is clear from the above structures that due to -I effect and -R effect of -NO, group, o- and p-nitrophenoxide ions 
are more stable because they have additional resonance structures (VIII) and (Kv) than phenoxide ion. Hence, o- and 

p-nitrophenols are more acidic than phenol. 
Q.9. Write the equations involved in the following reactions: 

() Reimer Tiemann reaction

(i) Kolbe's reaction 

Ans. Refer special reaetions of phenols ) 2 and (i) 1 (Text page 40-41) 
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Q.10. Write the ronctions of Williamson aynthesis Or nethylpentan-2-ol. n synthesis of 
2-ethoxy-3-methylpentane 

starting fron 

CH,CH OH CH,CH,Br 
Ethanol

Ans 

CH,CH,-CH-CH-o Na* +H 

CH, CH 
CH,CH-CH-CHOH 

CH CH 
3-Methylpentan-2-ol 

CH,CH,-CH-CH-O Na" +CH CH,Br NCH,CH,-CH-CH--0CH,CH,+ 
NaBr 

Sodium 3-methylpentan-2-oxide 

CH CH 
2-Ethoxy-3-methylpentane 

Q.11. Which of the following is an appropriate set of reactants for the preparao Joenznethoxy-4-nit and why ? 

ONa Br 

CHBr 
(A) CHONa (B) 

NO NO2 
lectron withdrawin effect of 

the 
Ans. Chemically both sets are equally probable. In set (A) the Br group 13 f NaBr gives the desired ether. 

R 

BrOCH BrOCH, Br Br OCH, Br OCH3 
Step 1. CHONa + Slow 

F 

NO2 
o 

Stabilized by resonance 

OCH3 Br, OCH 
E Step 2. 

-Br 
Fast 

NO 
1-Methoxy-4-nitrobenzene 

NO 
In set (B), nucleophilic attack of 4-nitrophenoxide ion on methyl bromide gives the desired product.

QCH3 ' Na 

S2 

NO NO, 
1-Methoxy-4-nitrobenzene Sodium 4-nitrophenoxide ion

Q.12. Predict the products of the following reactions: 

0C,H 
+HBr () CH-CH-CH0-CH, + HBr 

Conc.H,S0 
Conc.HNO (iv) (CH)C-0CHg I 
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373K CH,CH,CH2-OH + 
Propan-1-ol 

CH,BrAns. () CH-CH-CH-0-CH, + HBr 
Bromomethane

Both the alkyl groups attached to O atom are primary and therefore, attack of Br" ion occurs on the smaller methyl 

group.

OH OCHs 
HBr + CHBr + 

Phenol 

OC,Hs OCH5 0C,Hs 
Conc.Hs04 
Conc HNOO3 

(i) 

NO2 
2-Ethoxynitrobenzene 

(Minor) 

NO 
4-Ethoxynitrobenzene 

(Major) 
CH CH3 

N Gv) CH¢-0-CHCH3 CH-¢-I CH,CH,OH 
Ethanol 

C CH3 CH3 
tert-Butyl iodide 

When one of the groups in unsymmetrical ether is tertiary, then the halide formed is tertiary halide. 

R NCERT Textbook Exercises 
Q1. Write TUPAC names of the following compounds: 

CH 
(ii) HC-CH-CH-CH-CH-CH,-CH, 

F 
) CH ÇH ÇH CH, 

OH OH CHs CH OH CH 

(ii) CH-CH-CH-cH 
CHs CH3 OH OH 

OH 
(v) (vi) 

E 
(io) HO-CH,-CH-CH-OH 

OH 
OH CHa CH 

OH 

(vii (ix) CH-0-CH,-CH-CH (vii)

CH CH3 OH 
CH 

(ari) CH-0-CH,n) (arii) CH-CH-0-CH-CH-CH )CH-O-C.H, 

CH3 
ii) Butane-2,3-diol 
(vi) 4-Methylphenol 

(ii) 5-Ethylheptane-2,4-diol ns. (i) 2,2,4-Trimethylpentan-3-ol 

(iv) Propane-1,2,3-triol 
(vi) 2,5-Dimethylphenol 

Cc) Ethoxybenzene 

() 2-Methylphenol 

(ix) 1-Methoxy-2-methylpropane (vii) 2,6-Dimethylpheno 
(xi) 1-Phenoxyheptane (xii) 2-Ethoxybutane 

2. Write structures of the compounds whose IUPAC names are as follows: 

() 2-Methylbutan-2-o1 
(iv) 2, 3-Diethylphenol 

(vii) Cyclohexylmethanol 
) 4-Chlorom-3-ethylbutan-1-ol 

(ii) 3, 5-Dimethylhexane-1, 3, 5-triol 
(vi) 2-Ethoxy-3-methylpentane 
(i) Cyclopent-3-en-1-ol 

i) 1-Phenylpropan-2-o1 
() 1-Ethoxypropane 

(wii) 3-Cyclohexylpentan-3-ol 
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OH 

(ii) HOCH-CH2C-CH. 

CHa 

OH 
CH-C-

CH3 
Ans. () CH-C-CH,CH 

CH-CH-CH (ii) 

CH OH 

OH 
(vi) CH-CH-CH CH 

óc,H, CH, 
CH5 (iv) 

() C.H,-O-CH-CHCH 

OH 

OH 

(ix) (vii) -CH,OH vii) CH-CH¢-CH,CH

N 
() HO-CH-CH-CH-CH-CH 

C 
�HCI 

AC name, 
6) Classify the isomers of alcohols in question 8a) as primary, secondary and tertiary alcohols, 

Ans. Refer Solved Example 1. (Page 8) 

E . a) Draw the struetures of all isomeric aleohols of molecular formula C12a 

4. Explain why propanol has higher boiling point than that of the hydrocarbon, Dutane 
Ans. The molecules of propanol are held together by intermolecular hydrogen bonding while btane noecUes have onlye 

van der Waals forces of attraction. Since hydrogen bonds are stronger than van der Waals 1orces, theretore, propanal 

higher boiling point than butane. 

H-0. .H 0. H-0************** 

�H,CH CH, CH,CHCH CH,CH,CH 
Q.5. Alcohols are comparatively more soluble in water than hydrocarbons of comparablemolecular masses. Exmlh 

this fact. 
Alcohols can form hydrogen bonds with water and break the hydrogen bonds existing between water molecules. He 
they are soluble in water. 

Ar 

H-..H- .H-. E 

R 

On the other hand, hydrocarbons cannot form hydrogen bonds with water molecules and hence are insoluble in watet 

Q6. What is meant by hydroboration-oxidation reaction ? lustrate it with an example.
Ans. The addition of diborane to alkenes to form trialkylboranes followed by their oxidation with alkaline hydrogen permi 

to form alcohols is called hydroboration-oxidation reaction. 

HLO,OHo-H-& 
H B alkene 

alcohol
The reaction follows anti-Markovnikov rule 

For example, 

3CH CH=CH2 
Propene 

BHa THF (CH,CH,CH,),B OH H,02 3CH,CH,CH,OH + B(OH)a Tri-n-propylborane Propan-1-0l Boric acid 
Q7. Give the structures and TUPAC names of monohydrie phenols of molecular formula, C,H,0. 

Ans. Three isomers are possible

OH OH OH 
CH 

CH3 CH 
4-Methylphenol 3-Methylphenol 2-Methylphenol 
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Q8. While separating a mixture of ortho- and para- nitrophenols by steam distillation, name the isomer which

will be steam volatile. Give reason. 

Ans. o-Nitrophenol is steam volatile due to chelation because of intramolecular hydrogen bonding. On the other hand, 
p-nitrophenol is not eteam volatile because of intermolecular bydrogen bonding. Hence, o-nitrophenol can be separated 
from p-nitrophenol by steam distillation. 

0-H 

N-O H-O N-O-0 -0 

Intramolecular 
Intermolecular H-bondingg H-bondingg 

Q.9. Give the equations of reactions for the preparation of phenol from cumene. 

CH 
CH-C-H CH-C0OH OH N 

Op, 368-408 K 
Aerial oxidation 

dil. HSO4 
323-363K CH-CH 

Propanone 
Ans. 

Cumene Cumene Phenol 
hydroperoxide 

Q.10. Write chemical reaction for the preparation of phenol from chlorobenzene. 

Cl OH 
ONa 

+2NaOH 625 K,320 atm 
-NaCl, -H0 

HCl 
-NaCI Ans. 

Chlorobenzene Phenol 

Q.11. Write the mechanism of hydration of ethene to yield ethanol. 

Ans. It is an example of electrophilic addition. The water molecule with a little polarity is not in a position to give H* for the 
initial atack. Therefore, it is an acid catalysed reaction. The H* of the acid initially attacks the alkene to form carboca- 

tion, which then takes up an electron pair from H0 molecule. 

H 

CH=CH CH-CH, 
Carbocation 

H 

H O-H 

H-C-C-H + :0-H H-¢-¢-H 
H 

Protonated alcohol
H H 

H 
H OH H 0H 

H-C H + Ho H-¢-¢-H + H,0* 

H 
Ethanol

912. You are given benzene, conc. H,SO, and NaOH. Write the equations for the preparation of phenol using these- 

NaOH 
Fuse, 573 K 

-NagsOg

reagents. dil. HC CH,OH
Conc. HS04,AAns. C6He Sulphonation CH,SO,H 

Benzenesulphonic acid 

CH,ONa
Sodium phenoxide 

-NaCl Phenol 

Benzene 

Q.13. Show how will you synthesize 
() 1-phenylethanol from a suitable alkene,

) eyclohexylmethanol using an alkyl halide by an S2 reaction, 

(i) pentan-1-ol using a suitable alkyl halide ? 
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CH-CH2 CH-CH

Ans. (i) +HOH dil. H5O4 
Markovnikov 

ruJe Ethenyl benzene 1-Phenylethanol 

CH,Br CH,OH
+NaBr 

(ii) +NaOH S2 hydrolysis 
Cyclohexylmethanol 

Cyclohexyl methyl
bromide

(ii) CH,CH,CHCH,CH,Br 

1-Bromopentane 

CH,CH,CHCH,CH;OH + NaBr 

Pentan-1-ol 
+NaOH SN2 hydrolysis 

Q.14. Give two reactions that show the acidic nature of phenol. CompPa 

(i) Reat 8howing acidic eharo e nature of phenol. Compare 
acidity of phenol with that of. 

Ans. The reactions showing acidic character of phenol are: 
0) Reaction with sodium. Phenol reacts with sodium to give H gas 

OH ONa N 

H C 2Na 2 

E 
Sodium phenoxide water (11) Reaction with NaOH. Phenol dissolves in NaOH to give sodium phenoxide anu 

ONa 
R OH 

NaOH + HO 

Sodium phenoxide 

Phenol is more acidic than ethanol because of more resonance stabilized structures of phenoxide. Refer Text B 

page 33-34.
F 

Q.15. Explain why is ortho nitrophenol more acidic than ortho methoxyphenol ? 
Ans. Due to strongR and -I effect of-NO, group, electron density in 0-H bond decreases and hence the loss of a prolh

becomes easy. 
0-H L H 

NO, 
E Other resonating strucbur 

-I effect decreases electron -R effect results in +ve charge on 

O atom and hence facilitates the density in the 0-H bond and 

makes the release of proton easy release ofa proton 

Moreover, the o-nitrophenoxide formed after the loss of a proton is stabilized by resonance. 

N 0 

Resonance stabilized 
o-nitrophenoxide ion is stabilized by resonance and henceo-nitrophenol is a stronger acid. On the other hand, due 
effect and + I effect of the -OCH, group, the electron density in the 0-H bond increases and this makes the u 

proton difficult. 

0-H 
CH3 

Other resonating structures 



ALCOHOLS, 
PHENOLS AND HERS 

Purthermore, after the loss of proton o-methoxyphenoxide ion left is destabilized by resonance. 
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CH, 
Other resonating structures 

The two negative charges repel each other and therefore, destabilize the o-methoxyphenoxide ion. Thus, 
o-nitrophenol is more acidic than o-methoxyphenol 

t6. substitution Explain how ? does the -OH group attached to a carbon of benzene ring activate it towards electrophilic 
Q.16. 

Ans. Phenol is a resonance hybrid of the following structures 

0-H :0-H 

- N (I) (11) IV), (V 

o-and p-positions are electron rich sites 

As a result ot +R efect of the OH group, the electron density in the benzene ring increases and thereby facilitating the 
attack of the electrophile. Hence, presence of OH group activates the benzene ring towards electrophilic substitution reaction. 
Thus, because the-OH group is an activating group, these reactions occur at a faster rate than reactions of benzene
itself. Further, it 1s clear from the resonating structures, the electron density is relatively higher at o-and p-positions 
and therefore, electrophilic substitution occurs preferentially at o-and p-positions. Thus, the-OH group is ortho-para R 
directing and therefore, incoming group comes at ortho or para position. 

9.17. Give equations of the following reactions: 
) Oxidation of propan-1-ol with alkaline KMn0, solution. 

(i) Bromine in CS, with phenol. 
(ii) Dilute HNO, with phenol. 
(io) Treating phenol with chloroform in presence of aqueous NaOH.

T 

F 
Ans. ) CH,CH, CH,OH 

Propan-1-o1 

alk KMnO4 
Oxidation CH,CH,COOH 

Propanoic acid 

OH OH OH 
Br L 

Br2 
CS2 

E 
Phenol o-Bromophenol 

(Minor) Br 

p-Bromophenol 
(Major)

OH OH OH 
NO2

(ii) dil. HNOg 
Nitration 

Phenol 0-Nitrophenol 
(Minor) NO2 

p-Nitrophenol 
(Major)

OH OH ONa 
CHO ,CHO iv) CHCl NaOH H',HO 343 K 

(Reimer Tiemann 
reaction) Phenol 

Salicylaldehyde 918. Explain the following with an example:
) Kolbe's reaction (ii) Reimer-Tiemann reaction

ii) Williamson ether synthesis 
ans. (i) Refer special reactions of phenol, reaction 1 (Text Book Page 40) 

) Refer special reactions of phenols, reaction 2 (Text Book Page 47) 

(iv) Unsymmetrical ether
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(ii) Refer general methods of preparation of ether, reaction 2 (Text 
Book Page 66) 

Dt the alkyl or aryl groups attached to the O-atom of the 
ethers are 

different, 

ethers are calle alled mmetrical 

For example, CH,OCH 

CH,OC H, 
Ethylmethyl ether

Methylphenyl ether 

thene.Q19. Write mechanism of acid dehydration of ethanol to ' Ans. Refer Text Book Page 29. 
Q20. How are the following conversions carried out 

) Propene Propan-2-ol 
ii) Benzyl chloride Benzyl alcohol

(iii) Ethyl magnesium chloride Propan-1-o. 
f) Methyl magnesium bromide2-Methylpropan-2-ol 

Conc. CH-CH-CH, BoilT
CH-CH-CH3 Ans. () CH-CH=CH 

Propene OH 
Propan-2-o OSOH 

N 
CH,CI CH,OH 

C 
Na0H +NaOH (ag) Hydrolysis + NaCl (i) 

E Benzyl chloride Benzyl alcohol

H, H0 
R 

MgCl-MOHC CH,CH,CH,OH 

Propan-1-ol 

CHcSiec H 
(iii)

HCH,CH
Methanal

CH OH 
CH CHgOMgBr

-Mg(OH)
H',HO

Br CHCH CH 
F (iv) C=0+CH,MgBr CH CH CH CH3 2-Methylpropan-2-ol 

Propanone 
Q.21. Name the reagents used in the following reactions: 

() Oxidation of a primary aleohol to carboxylic acid 

(ii) Oxidation of a primary alcohol to aldehyde 

(iii) Bromination of phenol to 2,4,6-tribromophenol 

(iv) Benzyl alcohol to benzoic acid 

(v) Dehydration of propan-2-ol to propene

(vi) Butan-2-one to butan-2-ol 

E 

Ans. ) Acidified K,Cr,0, or KMnO, 

(ii) Pyridinium chlorochromate (PCC) in CH,CI, or Pyridinium dichromate (PDC) in CH,CL 

(ii) Aqueous Br ie., Br/H,o 
(iv) Acidifed or alkaline KMn0, followed by hydrolysis with dil. H,SO 
(u) Conc. H,SO, at 443 K 

(wi) NaBH, or Ni/H, 

Q.22. Give reason for the higher boiling point of ethanol in comparison to methoxymethane. 

Ans. The boiling point of ethanol is higher than methoxymethane because of the presence of strong intermolecular byu 

bonding between ethanol molecules. Because of hydrogen bonding, energy has to be supplied to overcome the 

attraction between molecules and therefore, boiling point is high. 

H-O.. H-0:* . H-0... .. 

CH, CHg C,H

However, no such hydrogen bonding exists in methoxymethane. 

Q.23. Give IUPAC names of the following ethers:

(2) CH,OCH-CH-CH 

CH 

ii) CH,OCH,CH,CI (iüi) 0,N-CH-OCH,P 
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HC CH 
ae) CH,CHCH_OCH,

(vi) 

OC,H 
(i) 2-Chloro-1-methoxyethane OcH 

(i) 4-Nitroanisole ) 4-Ethoxy-1, 1-dimethylcyclohexane (vi) Ethoxybenzene 

) 1-Bthoxy-2-methylpropane 
(iv) iethoxypropane 
Wite the names of reagents and equations for the preparation of the following ethers by Williamson's synthesis ()1-Propoxypropane 

i) 2-Methoxy-Z-methylpropane 
Refer Solved Example 17. (Page 67) 

g.26. Ilustrate 

Q26 

Ans. Refer 7ext Book Page 66) 

a How is 1-propoxypropane synthesized from propan-1-o1 ? Write mechanism of this reaction. 

(ii) Ethoxybenzene 
(iv) 1-Methoxyethane 

with examples the limitations of Williams synthesis for the preparation of certain types of ethers.

Ans, 
Williamson ynthesis CH,CH,CH,OHDi2CH,CH,CH,Br + H,PO 

1-Bromopropane 
CHCH,CHOH CH,CH,CH,ONa + H Sodium propoxide 

CH,CH,CH,ONa'CH,CHCH, BrDysther 
1-Bromopropane 

CH,CH,CH,OCH, CH,CHs+ NaBr 
1-Propoxypropane 

Heat Sodium propoxide 

It can also be prepared by dehydration of propan-1-ol with conc. H,SO, at 413 K. 

2CH,CH_CHOH CH,CH_CH,OCH,CH,CH, 
1-Propoxy propanea.27. Preparation of ethers by acid dehydration of secondary or tertiary alcohols is not a suitable method. Give T 

reason. 

Ans. Acid -catalysed dehydration of 1° alcohols to ethers takes place by S,2 reaction involving nucleophilic attack by the alcohol
molecule on the protonated alcohol molecule as 

CH,CH,CH,OH + CH,CH,CHOH, Sy2 
Protonated alchal-H-H,0 CCH,CH,-0-CH,CH, CH, 

However,under these conditions, 2° and 8° alcohols give alkenes rather than ethers. This is because of the steric hindrance, 
mucleophilic attack by the alcohol on the protonated alcohol molecule does not take place. Instead of this, the protonated 
and 3° alcohols lose a molecule of water to form stable 2 and 3° carbocations. These carbocations then prefer to lose a 
proton to form alkenes rather than undergoing nucleophilic attack by alcohol molecule to form ethers. 

CH-CHOH CH-CH-öH, 
�H 

CH-CH 

Propan-2-01 
(2° alcohol) 

CH 
Protonated 

CH 
Isopropyl carbocation 

(2° Carbocation) 

CH CH3 CHs 
CHg-CHOH

* 
CH-CH CH-CH=CH CH-CH-0-�H-CH 

2-Propoxy-2-propane Propene 
-H* CH 

Isopropyl 
carbocation 

Similarly, 3° alcohols give alkenes. 

CH3 CH CH3 CH3 

CH-OH CH--OH.CH-¢ CH-¢-CH,-H* 
2-Methylprop-1-ene CH 

tert-Buty 
Carbocation 

28 W rite the equation of the reaction of hydrogen iodide with 

propoxypropane, (ii) methoxybenzene and (iii) benzyl ethyl ether. 

Aus( CH,CH,CH,-0-CH,CH,CH,KCH,CH,CH,OH + CHJCH,CH,I 
1-Propoxypropane Propanol 1-Iodopropane 
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OCH 

373K CHL 

Methoxybenzeno Phonol odomothan 

CH-0-CH, CH,I 

(ii) 
CH,OH

+ 

373 K 
ring towards elect 

Ethanol

Q.29. Explain the fact that in aryl alkyl othors )the alkoxy group activates parttiyates 
Dosition 

in 

the 

benzene

aromatie

rin 
ring i 

Benzylethyl ether Benzyl iodide 

act 

substitution and (iü) it directs the incoming substituents to o therefore 

Ans. The alkoxy group increases the electron density on the benzene rng a 

electrophilic substitution reaction as given below:
:OR 

N V 

C 
(TV) and therefore, 

(II) 
LI) 

dire 

As it is clear that structures II, III and IV show high electron density at or 

incoming
substituents to o- and p-position in the benzene ring.

density
at 

ortho 
and para 

positions 
and 

E 

RQ.30. Write mechanism of the reaction of HI with methoxymethane. 

Ans. Step 1. Ether molecule gets protonated 

H 

CH-0-CH CH,--CH, + H fast Dimethyl oxonium 10n 

Step 2. The protonated ether undergoes S2 attack by I ion 

H 
F 

CHCH, 
CH,OH 

MethanolSNZ CHI 
Methyl iodide 

+ 

+ Slow 

t Hl 1s n excess, the methanol
formed in step 2 is also converted into methyl 

10�ide as 

H 
L 

E 
CH-0-H 

+ H-I 
CH2-0-H

+I 

Protonated methyl
alcohol 

H 
rCH-0-HS CHI 

Methyl iodide

HO 
Water

Q.31. Write equations of the following 
reactions. 

) Friedel Crafts reaction - alkylation of anisole

(i) Nitration of anisole

(iil) Bromination of anisole in ethanoic acid medium 

(iv) Friedel Craft's acetylation of anisole

Ans. Refer ring substitution reactions of aromatic ethers (Text Book Page 73-74). 

Q.32. Show how would you synthesize the following alcohols from appropriate alkenes ? 

OH 

CH3 
OH 

OH 
OH 

(iii) (iv)|

Ans. The alkenes for synthesising the alcohols can be predicted by first dehydrating the alcohol to give single alkes 

mixture of alkenes. Ifa mixture of alkenes 1s possible, then find out which alkene gives the desired alcohol. 1t 

remembered that acid catalysed addition of H,0 to alkenes occurs in accordance with Markovnikov's rule. 
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,CH3 CH CH 
OH Dehydration 

-H0 

1-Methylcyclohexan-1-ol 1-Methyleyclohexene Methylene cyclohexane 

The desired aleohol can be obtained by addition of H,O to either of these, 

CH3 ,CH CH 

Methylene 
cyclohexane 

1-Methylcyclohexene 

CH3 
OH CH -H OH 

1-Methylcyclohexan-1-ol 

OH 
-HO () 

4-Methylheptan-4-ol 4-Methyl hept-3-ene 
Addition of water in the presence of an acid gives the desired alcohol. 

OH 

H' HO 

4-Methylhept-3-ene 4-Methylheptan-4-ol 

OH 

-H0 Y (iii) Pent-2-ene Pent-1-ene 

Pentan-2-ol 
Addition of H,O to pent-1-ene gives the desired alcohol. 

OH 

HHO 
Pent-1-ene Pentan-2-ol 

However, pent-2-ene will give two products. 

OH 

HH0 
OH Pent-2-ene Pentan-2-ol 

Pentan-3-ol 

Thus, the desired alkene is pent-1-ene and not pent-2-ene. 

iv) OH H, 

2-Cyclohexyl 
butan-2-ol 

2-Cyclohexyl 
but-2-ene 

2-Cyclohexylidene 2-Cyclohexyl 
butane but-1-ene 

Addition of H,O to either of these alkenes gives the desired alcohol. 

Or 

2-Cyclohexyl
but-2-ene

2-Cyclohexyl
but-1-ene2-Cyclobexylidene 

butane

OH 

2-Cyclohexylbutan-2-o 
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Q.33. when 3-methylbutan-2-ol is treated with HBr follow"*Streated with HBr following reaction takes ped 

Br 

CH-CCH,-CH, 

CH3 

HBr CH-CH-CH-CH 
CH ÓH Give a mechanism for this reaction. Ans. () Alcohol gets protonated. 

CH-CH-CH-CH,HCH-CH-CH-CH3 CH OH 
CH ÖH (i) Protonated alcohol loses H,O molecule to form 2° carbocation. 

CH-CH-CH-CH-i2 CH-CH-CH-CH3 
CH OH2 

CH 
2-Carbocation 

N 
() 1, 2-hydride shift of 2-carbocation gives more stable 3° carbocaio C 

CH-CH-CH CH-CCH-CH E 

CH3 CH3 
2-Carbocation 3- Carbocation R 

iv) Nucleophilic attack by Br ion gives alkyl halide. 

Br 

CH-C-CH2-CH Br > CH3-C-CH-CH, 

CH 
2-Bromo-2-methylbutane 

F 


