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Addition of H, Addition Reactions
(HYDROGENATION)
Ni, 500°C In an addition
CH,CH = CHCH, + H, CH, CH, CH, CHy

reaction,two molecules
add together. Addition

Addition of Bf reactions are typical of
fpLOGENTToR) unsaturated compounds.
C — CH
H.C = CH + B, —— Hz 2
’ ’ ’ Br B The most common
reactants added to
Addition of hydrogew halided organic compounds are:
(HYDROHALOGENATION) hydrogen
S B *halogens
Chy = CHp + HB0 = 1, BT *hydrohalogens
‘water

Addition. of water
(HYDRATION)

‘ HQ_SDI-]
CH?_-:: C'HZ. + HZO g C"g CHZOH
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Addition Reactions: Markovnikov's rule

If an alkene is not symmetrical about its double bond, two different
products could result. The product that is predominant can be
predicted by Markovnikov's rule: "the dominant product is the one that
has the hydrogen atom attached to the carbon atom that had more
hydrogen atoms at the start”

H H Br H H
HBr — H_ _c_ _H b B
H-"\-\. -F'FC-\-H' ..r"H T, -~ T, =~ " - e -
C°°C T C. + . <
H™ i H™ | H H™ | “Br
H H H H H H
Major Minor
Markovnikov's rule i= illustrated by the reaction of propene with hydrobromic acid

http://upload.wikimedia.org/wikipedia/commons/thumb/b/b1/MarkovnikovRulePropeneHBr.svg/514px-
MarkovnikovRulePropeneHBr.svg.png
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Elimination of watez
(DEHYDRATION)

sulphiunc acjd
CH3C.HZOH ulplunc aci . CH. = CH + H.0

-

180" 2 2 2

)QBr/\_'/L\\/\“LJ\/\

9:1
http://upload.wikimedia.org/wikipedia/commons/thumb/4/40/Zaitsev7%?2
7s_rule.png/800px-Zaitsev%27s_rule.png

Elimination Reactions

An elimination reaction
is a type of organic
reaction in which two
substituents are
removed from a
molecule.

Zaitsev's rule is a rule
that states that if
more than one alkene
can be formed by an
elimination reaction,
the compound that has
a more highly
substituted C=C double
bond is preferred.


http://upload.wikimedia.org/wikipedia/commons/4/40/Zaitsev%27s_rule.png
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Replacement of hydrogen with Substitution Reactions
clillonive or bromrine
(CHLORINATION / BROMINATION ) In a substitution reaction an
— atom or group (X) ina
e, C \
CHy + light Sy FEe molecule is replaced by

another (Y).

Replacement of a halogen withh a

hydroxide Lown Substitution reactions are
(HYDROLISIS) typical of saturated
N compounds.
CH3CHy Br + O — CH,CH,OH + Br” P
H H

Substitutionn by HBr ; |
HeeCc — X 4+ Y — H—C —Y =+ X
ol . ner 2t e g H,0 ;L L

alco hol KBr
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Oxidation of organic molecules

Oxidation in organic chemistry is often carried out using potassium
dichromate in acidic solution as the oxidant.

H _ 0
CH CI; 5 CQD;_ i G407~ 1
R s o I Q. I [ s
K | . H+ H3 —F C‘E 5
H

In the case of ethanol, during the first stage, hydrogen is removed from
the molecule; during the second stage oxygen is added to the molecule.

Secondary alcohols are oxydized to ketones. Ketones resist further
oxidation.

Primia

alco I.ur:fl (o] A\del«\ydg Lol Car%aoxjh'c
S O S et =3 acid

Seco mdar\[ (ol 3

alco ol iy O
R — CHOH -R'
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Reduction of organic molecules

Compounds with carbon-carbon double bonds are reduced by catalytic
hydrogenation.

Sodium tetrahydroborate and lithium tetrahydroaluminate are commonly
used for reducing carbonyl compounds.

W o T cu,cup  NaBHy
I > CH, CH,A OH
Na.+[i—é>——-kl} FR T N 3 2

J

: :
Sodium lithium CH_-C — CH LiAlHy, > CH. — CHOH — CH
tetrahydroborate tetrahydroaluminate d li 3 3 D

0
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Condensation Reactions

Condensation reactions happen when two molecules react together to
form a larger molecule (with the elimination of a small molecule such as
water).

The formation of an ester (esterification) is an example of this type of

reaction. 5 :
" I
C“.aCHzOH + CH,— C—OH = CH,— E.= 0-CH,CH, +H, 0
al.colol carboxj\ic acd eatet wWaker
(ethawnol) (acetic acid) (ethyl acetate)

Ester hydrolysis

The process of the previous example can be reversed by a reaction
called ester hydrolysis: esters are hydrolysed to alcohols and
carboxylic acids. A much higher yield is given when a base is used in the
process as a catalyst.



