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(ii) What are Nucleophilic substitution reactions or SN reaction?

Thee reactions where halogen of alkyl halide is substituted or replaced by attacking nucleophile is i
known as nucleophilic substitution (Sx) reactions.

Example: : | - ;
:NGu) + R—X —— R—Nu + :X ' o ;'/
Attacking nucleophile Substrate ‘ 2 _ leaviné Nucleophile . %

(iii) Tertiary alkyl halides show Sn1 reactions mostly, why?

In tertiary alkyl halides, the nucleophile cannot directly attack on the electrophulnc carbon of alkyl halides. 1
Because, bulky alkyl groups are present on the electrophilic carbon and there is hmdrance (steric |

:

hindrance) to attack. . . , ;

Hence, in step |, the tertiary alkyl halides are ionized to give carbocatlon WhICh is planar.- —
Then in step Il, the nucleophile attacks to give products. ThlS two-step mechamsm is Sn1 mechanism. P

CH '
| . e H:,C\ /CH3 W
olar solven .
H,C—C—Cl/ P= i é T4 cl
slow & l | S
CH;, Q| CH;
- Y Carbocation
. . W CH
H3C\ /CH’ : I 3 <
¢ L2 Vc—C—on
HO" ) ez 1
- cHAA N . CH,

(iv) What are eliminationireactions?

- The chemical reaction inwhich two groups (halogen and -hydrogen form alkyl halide) are eliminated from
two adjacent catbonatoms to form carbon carbon double bond is called elimination reaction.

Since B+hydrogenis necessary for eliminations, it is also called 3-elimination.

o <

- Base Bromoethane ' | Ethene
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| ) Which factor decides tne reactivity of alkyl halldes"
> There are two main factors which control the reactwuty / of halogenoalkanes
1. Bond.polarity of C-X bond 2. Bond energy of C-X bond

e On the basis of bond polarity reactivity of alkyl halides decreases inthe f
R— F>R—Cl > R—Br > R—1I

in order

e However, actually reactivity of alkyl halides depends upon the strength'f C — X bond.

e C — F bond is the strongest while C — I bond is the weake
e So, the overall order of reactivity of alkyl halides is:
R—-I>R-Br > R-C

jvi) What are the diazonium salt?
when amines react with nitrous acid, diazonium compou

R—NH, + HNO,

S ——

" (vii) How can nucleophilic addition of a pr

08“

f\ll

—NH, +

1

 (viii) Amines are jore ba han analogous alcohols why? S esater s

Amines may act @s bases towards acids. They are more basic than alcohols and ethers. It is because they
if on nitrogen atom which is readily donated. On the other hand, in alcohols, there
-of electrons on oxygen atom. These two electrons compete with each other durmg
either of these two is readily donated, sa alcohols are weaker bases than amines.
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A

6. How will you convert ethyl chloridé to he ’ |
(i) ethyl cyamde T
CH CHi— c/ ."' K

v CH5 CHr—CN + KCI/
i) ethanol n
CH—CH;— cr + v‘ 89 _ CHeCH;-OH + NaCl
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8. Design a synthetic route for the preparation of bromoethane. What starting materials would you use?

Bromoethane can be prepared from alcohols by following methods

CHs-CHz OH + H‘*_Br — CHS-CHZ Br + H20

or
3CH-CH—OH + PBr, —= 3 CHrCH—Br + H,P o,

m

9. Write the structural formulae of a primary, secondary and a tertiary halogenoalkane that have molecular

formula C4H96 L.
F
- ' Gl . CH;=C=—Cl
CH,-CH,-CHy-CH,-CI _ | | N
n-Butyl chloride CHy—CH—CH,~CHiFming "~ . 'TH,
(a primary halogenoalkane) sec-butyl chloridef ter-butyl chloride

(a secondary halogenoalkane) (a tertiary halogenoalkane)

M

10. How can you convert?
(i) CH3CH,0H - chloroethane — a nitrile

pyndme

CH;~CH,-OH * sOCl, —=> CHg‘CHz ¢l + so + Hcl

_as soﬁent

CHyCH-C/ "+ KCN \—= CH3 CHyCN + Kel

(i) CH3CH,0H - cu3cnzc1'—> cu3cnzon
pyridine -
CH3"CH2-OH + SOCI — CH3"’CH2- CI + SO + H CI

2 as solvent

CH,—CHz—cl % NaOH -3 » CH;CH;OH + NacC}

(Ill) CH3CH20H - CH3CHzBl' - CH3CH2NO3 " . l ' | !

O
T
¥
O
. ¢
N
0
T
+
?
- 0
o
T
“
O
T
(%]
o
=
+
T
O

11. Which is an isomer of 2-chloropropane?  Propane or 1-chloropropane or both, give reason. |

1-Chorlopropane is the isomer of 2-chlropropane. Both are position isomers of each other because the
position of functional group (Cl) is different ’

i
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m ollec hemistry: Part I: Federal Board
A

A

g ;mﬂgm&‘l‘!'_"!
N\ S Give chemical reactions to produce the following starting with a halogenoalkane.

N P>

jAnitrile
N\ R—X + KCN —» R—CN + KX
. ﬂmamide @
R—X + NH;

+ HCI

C_CHZ + NaBr + Hzo

.(I:HT—THz

Br  Br icnal dihalide
, R-?-f;/vﬁz + HX
+ Ag~03 - — »  R—NO,+ AgX

-Etr\:;ndic-~

-4+ NaOH .-}-‘:a-;-- ‘ HC=— CH, + Na8r+ H,0

b emewe
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. GQlie short answer.
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xplain them with detail.
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Wﬁon of alkyl halides
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The reactivity of alkyl halides is influenced

by two main factors:

1. Bond Polarity (C—X Bond Polarity)

- Halogens are more electronegative

than carbon, making the C-X bond

polar.

- Carbon gets a partial positive charge
and becomes susceptible to

nucleophilic attack.

- Reactivity order based on bond
polarity:
R—F > R—Cl| > R-Br > R-l
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2. Bond Energy (C—X Bond Strength)

» The strength of the C-X bond
determines how easily it can be

broken.

- C-F bond is the strongest, making

alkyl fluorides least reactive.

.+ C-l bond is the weakest, making

alkyl iodides the most reactive.

- Overall reactivity order:
R—i > R-Br > R-Cl| > R-F
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