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GENERAL FEATURES OF ALKYL HALIDES

What are aikyl halides? Give their g»eneral formula and name two
monohaioaikenes {(Sarg. 2810) -
Those organic compounds which are derived from the hydrocarbons by the
replacement of one or more hydrogen atoms by halogen atoms are called
alkylhahdes They are represented by R—X and the general fonnuia is
CoHay +1—X. CH;Cl, C,HBr, C;Hyl are mono halo alkanes.

What are primary, secondary and tertiary alkyl halides? Give examples
of each. (Faisalabad 2008, Muitan 2012, Mulian 2013, .G, Khan 2@23}

In primary_ alky! halides, oi-carbon has at least two hydrogen atoms, in
secondary alkyl halides, a-carbon has only one hydrogen and in temary

alkyl halides ci-carbon has no hydrogen.
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PREPARATIONS OF ALKYL HALIDES

What are the necessary conditions to convert zlcohols inte alkyl halides
by using halogen acids? (Lahore 2008, Lahore 2010, Lahore 2012, F. Abad 2013)
Alcohols are reacted with halogen acids in the présence of ZnCEz or H,SO;,

to get aikyl hahdes
ZnCl, or H,80,

R - !0H+Hl . » R-X+H,0

SOCY, is the best reagent to get alkyl halides frem alcohols. Whach
solvent is necessary to complete this reaction?

(Lahere 2008, Guj. 2010, Lahore 2012)
Alcohols react with SOCl, to give alkyl cholrides in the presence of
pyridine. HCl and SO, are gaseous preducts which are evolved

automatically and pure alkyl chioride is obtained. So, this is one of the best.

methods.

o

Convert to get alkyl chlorides to get alkyl chiorides ethyl alcohol into -

their respective halides by using PCl; and Pls. - (Lahore 2008, Lahore 2012)
3CH;CH,OH + PCl; ——— 3CH;CH,Cl+ H;PO;
CH;CH,OH + PI; ——— CH;CH,I + POl + HI
REACTIONS OF ALKYL HALIDES
Which two factors are responsible for reactivity of alkyl hahdcs as

compared to alknes? (Faisalabad 2010, Guj. 2012}
(i) Bond dissociation energy (i1) Polarity '
. . o B ‘
The bond dissociation energy of C — X bond is in the order.
o o a oo

C-F>C~-Cl>C-Br>C-1
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It means C — I bond can be broken very easily, so iodides are very reactive
. substances. In alkanes there is no polarity. i :
" Q.7 Define and give one example of each. (i) Nucleophile (i} Leaving group
Ans, Nucleophile: {F. Abad 2012, Lahore 2613, D.G. Khan 28i3)
_ Those species which are electron efficient and they donate their electron
pairs to make a covalent bond are called nucleophiles.
Examples: - Trow o - _ .
. C1° B 1% 0H®, oN®, No®, 15®, 1,0, CHO®, SON®, 1O,
NH;, NH,® etc. |
Leaving group or nucleophile: ) |
The halogen ion which breaks the bond from c-carbon is called leaving
group or nucleophile, ' ‘ ¢
Q.8 Give the general pattern of the reaction of SNy-mechanism. What is its
rate expression? Give examples. ,
{Lahore Board 2007, Guj. 2008, Rwp. 2010, D. G, Khan 2011, Guj. 2012, Muitan 2013}
Ans. SN, reaction takes place in one siep in which the attack of the attacking
nucleophile and the leaving of the leaving nucleophile takes place
simultaneously. Its rate depends upon the concentration of substrate and the
attacking nucleophile. :

R-X+Nu® — 5 R-Nu+x®
Rate = kiR — X] [Nu] _
CH;Br+OH™ —— CH,0H+Br
CHyCH, - I+0H" —— CH,CHLOH+1®
Q.2 Give the general patiern of reaction of SN; mechanism. Why tesrtiary
alkyl halides give this mecharism? (Multan 2006, Guj. 2013)
Ans. In SN; mechanism, the reaction takes place in two steps.
In the first step C* ~ X bond breaks and in the second step, the -attacking
nucleophile attacks the carbonium ion. Tertiary carbonium ion is more stable
than secondary and primary, so tertiary alkyl halides can give this
mechanism, |
Q.10 What is the role of steric hinderance to decide zbout SN; ard SN,
" mechanisms? s
Ams. If big groups are’attached at the o-carbon of alkyl halides, the backside
attack for the attacking nucleophile becomes difficult. For this reason, SN,
mechanism is favoured rather than SN;. ,
Q.11 What is the role of stability of carbonium ion for determining SN; or
SN; mechanism? - ; _ , (Guj. 2006)
Ans, Greater the stability 6f the carbonium ion, greater the possibility for two step
mechanism which is SN;. These alkyl E‘aaﬁ%rdes which can provide unstabie
. carbonium ion give SN, mechanism, which is a single step reaction.
Q.12 How deo you compare SN; and SN, mechanism? o _
Ans. SN; mechanism is in two steps, while SN, is in a single step. The rate of SN,
is controlled by only one molecule, Tertiary alkyl halides mostly give SN,
while primary give SN,. = 4 -
Q.13 What are elimination reactions? Give examples of E, and E,.
. _ {Bahawalpur 2006, Sargodha 2008, F. Abad 2008, Multan 2008, Lahore 2012)
Ans, E; stands for elimination unimolecular and tertiary alkyl halide give this
reaction to give alkenes. E, is elimination of bimoieculars in which primary
alkyl halides gives alkenes in one step.
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' 3.14 How tetraethyl lead can be prepared from an a!kyl hatide? |

\:

&

. | (Faisaiabad 2003)
=3, When ethyl chloride is reacted with NagPb, tetracthyl lead is produced.
4CH; — CH, — C1 + Na;Pb ——— (CH; — CHy); Pb+ 4NaCl

[TGRIGNARD'S REAGENT

0.15 How the nature of alkyl group changes when alkyl halide is.con'verted fo
Grignanr’s reagent? : (Sargodha 2011, D.G. Khan 2013)

Ans. In alkyl halides, the alky! group is electrophilic in character because the o
carbon bears the partial positive charge. When it is converted to Grignard’s
reagent, the a-carbon develops the partial negative charge and the alkyl
group becomes nucleophilic in character. '

0.16 Why dry ether is necessary for the preparation of Grignard’s reagent?

o . . (Multan 2012, D.G. Khan 2613}
Ans. If ether is wet, the water molecules react with Grignard’s reagent to give
alkanes and.so Grignard’s reagent is destroyed. Actually water is an active
hydrogen compound for Grignard’s reagent. )
Q.17 How do we get akyl nitriles from Grignard’s reagent? (F. Abad 261Z)
Ans, When CI-CN is reacted with Grignard’s reagent, the alkyl group of the
Grignard’s reagent combines with —CN group to give alkyl nitrile. '

-—— -|C® . B ©® o8- X
Cr—-|C =N+ R ~Mg—X-——~—>R——C‘=*N+Mg<
Ci

Q.IS Ci&e the mechanism for the addition of Grignérd’s reagént at CO; o
" give carboxylic acids. {(Mirpur 2006, F. Abad 2012, Multan 2013)

Ans. The mechanism is as foliows:

| m o 0 .

so son 50 sell & ] oot | -/

R-Mg-X + C€=0 — R—C—‘é) I\G/)[g—X — R«C—OH+Mg\
H)OH Acid OH

Q.19 Give the mechanism for the reaction of formaldehyde with ethyl .

magnesium bromide. : ‘
' (Lakore 2008, F. Abad 2012, F. Abad 2613, D.G. Khan 2013)

Ans.

| @)@

@ -
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HOH p -alcohol }1{ : OH
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- Q.20 What is the mechanism for the reactlon of Grignard’s reagent witk

acetaldchyde? | (¥. Abad 2612:
Anms. | _‘ o
’/x CH, | ' CH, -
50 80 ¥ 50 3\6@ 50 | u,0° . /%
LMgd—i(// —»R-C-0 Mg—X—>R~C—OH+Mg
? l @ i [ - } 6]
H_ "4 H OH, E H : CH
| Se-alcohol |
Q.21 Show the mechanism for the reaction of acefene with Grignard’s
reagent. A (Lahore 2008, Faisalabad 2011, ¥. Abad Z0iZ}
 Ams. . ‘ € . .
) | ' CH, A CH, |
50 5@ «ngs\a@ 50 f - ] '
WCG —»R-C-0+Mg-X——> R-C-OH+Mg
, e CH,H {OH ‘ CH, .
T°-alcohol

Q.22 How primary alcohols are produced when ethene epoxide is reacted
with Grignard’s reagent? (E Abad 2012, Guj. 2013}

Ans. Ethene epoxide reacts with Grignard’s reavent to give primary alcohols
having two carbon atoms in addition to'the alkyl group of the Gngnard 3
. reaction,

R-Mg-X + CH,-CH, -——->R CH,-CH, - OtMg X
U&O/ | 1~H{_OH

R — CH, - CH, - OH - Mg<
OH

p®-alcchol



