ALKENES

ELECTROPHILIC ADDITION CONDITIONS

Alkenes can react with electrophiles via an electrophilic addition
mechandsm. Here are the three key reactions you need to know.

ELECTROPHILIC

ADDITION

ELECTROPHILE

Electrophiles are “electron pair acceptors’,
The double bond Inalkenes s am area of
high efectron density, and so electrophlles
aie attracted to the double bond,

HALOGENS

Conditions

Electrophile _

_ Product

In an addition reaction belween water or a hydrogen halide and an
unsymimetsical alkene such as propede, there ane two possible products.

One of these products is mone likely than the other.

Thie peason for this Is that some carbocatians are
rmove stable than others,

ADDITION TO UNSYMMETRICAL ALKENES
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TYPES OF CARBOCATION

Secondary _

Primary Tertiary

INCREASING STABILITY —m—vxp

Haleen e.q. Bry Dihalogenoalkane o
Hydrogen halide H H &
a.0. HBr Halogenoalkane Lass stable G ] Il il P
carbocation |H=—C=—C—C—H —m H—C—G—C—H nor
H:0 Smarm, Hat; or Alcohal o sl e o
H, PO, catalyst H H H HisA .
primary carbocalion 1-chioropropana:
— Two carbocations are formed, depending which
ik = - side o the doule bond the Hadis to.

e bromide ion has a

Hl lene palr which It donates
et bl o tathe pasitive carban,
end-on, The ehectrons bn the B, |--= _U _._
malecuba are repefled by the i B
electron density in the C=C ol J
beoenel, Thils causes o temparary :... .____._ _q "
dipole on the Br-Br bond. .____n|n__._ —_—r .._|_u_ul._“_.....|= e

H H

A C-Br bond forms
andd the Br-Br broaks
wla hateralytlc fisslon.

»@ The inbermediote is o
carbocation - an ion with a
poditively charged carban,

EXAM TIP pont forget: the curly arow s the movernent of a pairof electrons,
Thee curhy arrow showld start at the bond or the lone pair, and should end at an atom,

The productisa
dihalogencalkane, The double
bond is gone, and the halogen

has been added across the bond.

Thiz meehanism
Is the same for
Cly Bryand Iy
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TEST FOR UNSATURATION %

Bromine water is orange, and this reaction
exibses the bromine to get wsed up, turning
the bromine water solution colourless, Thisls
commaonly wied as a test for unsaturation
{the presence of a C=C bard),
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HYDROGEM HALIDES

HEr has & permanent dipole, .._,.mo The lines on the polymer section below break the palymer up into repeat units. Inan
This makes the more positive H addition palymer, repeat units slways have two carbons In the middbe, with the groups The continours
atom atbracted to the electron- t+H _—- coming off. Notice inthis examgle that the » o¢ s not always the same way i cadbon chain is
rich double band, u > ﬁ ' W i hard to broak, so
i i ; . . : : . . . : addition polymers
The rest of this mechanism s b} S/ | 4. 1 1 ﬂ. wu_ﬂ." ___ m___.m _w_q _m. ; _u m_q : _._._ u_q m_w_q ._q : _._L_ mﬁ__ : are uneactive,
the same as the cne above, ._.__n|n., = u..|n_“|_"_u|u_._ = Il._"_." |ﬁ__n|..,._. |lmu|,w|.wl.n_u —L—L—C—C—C—C—C—CrC—C=— B
i . : : i [ il Tl B [ Lt Pt ] m
o H H H H h PH BriH BriBr HIiH BriM Brise HiH c_l
There is a conlinusds sarban chaln, so this polymer r "
musthave been formed by addiion polymerisaion. ESE T AN PVC T S v T
.__.... ....: __._ _m ___* ___ O ___ '__ sPoly{chloroethena) or PV k= a rgid
S, T MR T WS et Hepete Addition pelymers aften have Toname a polymer, iactls W FBiY el for phs oot H €
H ﬁl i _ I 11 . window frames.
H H O H oM oy chadng, so have large put the name of the |
Hi- oo . indwced dipale-dipole monomer in brackets Adding a plasticiser to PYC makes the C—0G
.,.._"_.U_ :]clm = B Imln, M50y farces betwern polymer and put ‘poly” in lront. plastic bess brittle and mare flexible, [ |
] 1 [¥] chains, meanirg they are o.g. poly(ethans), Plasticised PYC is used for clectrical H H
H——R=0 o solid at roam temperature, cable insulaticn and fake leather, n

Addition polymers are large molecules with a repeating structure. The structure of the
polymer depends on the structure of the manomer.

When an addition polymer s _m_ Jﬁ _._._ m_q
formed fram its monomers: R
C=C —= g=c
»  thedouble bond breaks [ | =
#  C-C single boneds farm H Br H Br
betwesn monomers n
+ carbon chaln fomms monarmer pelymar

EXAM TIP
I pour exam you
mixy ke asked to find
thee alkene which a

polymer was made

from or vice verzn.
Practise this skilll
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