S\

Example: :
Biym CCl _
CH,CH=CH, —%— CH,CHBrCH,Br
Propene 1,2-Dibromopropane
(Propylene) (Propylene bromide)
CH3CH==CHCHj + Bi§ ;5> CHsCH—CHCHj
2-Butene 2.3-Dibromobutane

T8 s 0 1L

t g g ‘3_ % \jg
6.6 Additia of Bydropes laldos. Marlonkovsrale = - DoV 8E
An alkene is converted by hydrogen chloride, hydrogen bromide, or hydrogen
iodide into the corresponding alkyl halide.

= =]
—C=C—~ 4+ HX — —~C—-C~

Alkene  (HX = HCI, HBr, HI) 111 ;(

Alkyl halide

Examples:

CH,CH=CH. —— CH;CHICH,

Propenec 2-lodopropane
{Isobroovl iodide)

~—

sV 5\ eq.: Lo

§ {
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Mechanism of addion reaction(Markonikove)
Addition of the acidic reagent, HZ, is believed to proceed by two steps:

uk g
W bbiimr s +:Z HZ=HC, HBr, HI,
0N 5w P H,SO0,, H;0*

2 _ —L'T—J.?—-»-i— 12 —> —é—é— Z=Cl",Br,1°,

pee o 0y B35, B0

Step (1) involves transfer of hydrogen ion from : Z to the alkene tofofmacarbonium
ion; this is a transfer of a proton from one base to another.

AQ(OU fFlon Y o Oa\dr?mww (e
Carbonium ions :

the Carbonium ion,(Carbo ation) a group of atoms that contains a carbon
atom bearing only six electrons. Carbonium ions are classified as primary,
secondary, or tertiary after the carbon bearing the positive charge They are
named by use of the word cation. For exampie

Carbonium Yon Stability
|
G-a.cl:@ G<—(;.‘€E
G releases electrons: G withdraws electrons,
disperses charge, intensifies charge,
stabilizes cation destabilizes cation

The facts are, then, that the greater the nummber of alkyl groups, the more stable
the carbonium ion.

H. R R

| ¥ =
H—é{@ R—*({Z@ R——»(!J(D R—-»?@
H : H R
Methy! cation Primary cation Secondary cation Tertiary cation

Electron release: Disperses charge, stabilizes ion

g
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no péroxides

s CHaCHBrCH3 Markovnikoy addition
2-Bromopropane :
CH3;CH=CH, HBr| {Isopropy! bromide)
R
Lot . CH;CHLCH,Br Anti-Markovnikov/addition

1-Bromopropane
{(n-Propyl bromide)

§. Addition of water. Hydration. Discussed in Sec. 6.9.

—(‘::é—- + HOH =5 -—c':—(’:—

i Ou

Example:
H,0, H+
CH;CH=CH, —> CH;CHCH;,
Propene Jm
Isopropyl alcoho
(2-Propanol)

6. Halohydrin formation. Discussed in Sec. 6.14.

f [ ; -
—-('::C— + X; + HO — —é'—C— + HX Xy = Clj, Br,

: VZQ 7 X OH
Example: /P
M cugcH=cH, <2%° cu,cH—CH,
o Propylene du &
(Propene) :
Propylene chlorohydrin
{1-Chloro-2-propanol)
® .=
) O W
e /e & &
cltcy: = el vl v OH &

S CH} Cld—~ CH-L
\

C)
C e —cbl qéll

\ \
oy A
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Alkyne

~ Nomenclectur:

The alkynes are named according to two systems. In one, they are considered
to be derived from acetylene by replacement of one or both hydrogen atoms by
alky! groups.

H—-C=C—-C;H; CH,—C=C—CH, CH y—C=C—CH(CH,),
Ethylacetylene Dimethylacetylene Methylisopropylacetylene
1-Butyne 2-Butyne 4-Methyl-2-pentyne

For more complicated alkynes the IUPAC names are used. The rules are
~  exactly the same as for the naming of alkenes, except that the ending -yne replaces

~  -ene. The parent structure is the longest continuous chain that contains the triple
bond, and the positions both of substituents and of the triple bond are indicated

~ by numbers. The triple bond is given the number of the firs? triply-bonded carbon
encountered, starting from the end of the chain nearest the triple bond.

Name Formula
L Acetylene HC=CH
L Propyne HC=CCH;
| ; 1-Butyne HC=CCH,CH)
| 1-Pentyne HC=C(CH;);CH»
2-Butyne : CHyC=CCH;
2-Pentyne CHy;C=CCH,CH,
3-Methyl-1-butyne HC=CCH(CH3);
2-Hexyne CH1C=C(CH2).CH,

3-Hexyne CHyCH;C=CCH,CH,;



PREPARATION OF ALKYNES

1. .Dehydrobalogenation of aikyl dikalides. Discussed in Sec. 8.6.
H H H H H
bd x| Ll xomew L wewn o
oyl
X X

Example:

CH;CH=CH, &> CH;CH—CH, X9, CH,CH=CHBr ™, CH,C=CH
: 1-Bromo-1-propene Propyne .

1,2-Dibromopropane |

(Propylene bromide)

Dehydrohalogenation can generally be carried out in two stages as shown.

: H H H
L : __.‘:: _%_ KOH (ak) —C=(!3— NaNH: .~
X

X X

A vinyl halide
: Very unreactive :
2. Reaction of sodium scetylides with primary alky] halides. Discussed in Sec. 8.12

—C=CH MNH: =~ _c—C:-Na*+ + RX —> —C=C—R + NaX

or Na
metal (R must
| be 1
Examples: _
HC=C:"Na* + CH;CH,CH,CH,Br — HCE—'-CC!{;CH 2CH,CH,
Sodium acetylide n-Butyl bromide 1-Hexyne

(n-Butylacetylene)

CH3(CH,)C=C:"Na* + CH3(CH,);CH,Cl —> CH;3(CH,C=C(CH2),CH,;
Sodium n-pentylacetylide n-Pentyl chloride 6-Dodecyne



36

3. Dehalogenation of tetrahalides. Discussed in Sec. 8.6.
&
—<|J—-C— + 2Zn —> —C=C— + 2ZnX,

| J
X X

Example:

cn,—ir—i’:-l 2, CH;—C=CH
e

Propyne

REACTIONS OF ALKYNES
Addition Reactions

- +YZ — —oC & L&

Y 2 Y 2
1. Addition of hydrogen. Discussed in Sec. 8.9.

HH
o= — , Lk
Alkyue H o

Alkane

H
Na or Li, NH, Ne=¢”
750N

N or Nn-! ®-2)

’g TR C—C/
=N

Cis
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Examples: :
CH,—C=C—CH, -22:M, CH,CH,CH,CH;
2-Butyne n-Butane

C
_Ne NHJi) ">C=c/ 2
CHs \H
trans-3-Hexene
CyHsC=CC;Hy — Chief product
3-Hexyne

Csz\ JCals
C"—'—‘C\
v
cis-3-Hexene
98-99%, pure

H,, Ni-B (P-2)

2. Addition of halogens. Discussed in Sec. 8.8.
| X X |
Lot By i B b ol

Lix ok

Br Br
I
CH;C=CH = 8 CH,—(I}.-:(l:H B Cﬂrcl:_é'H
Br Br - Br Br
3. Addition of hydrogen halides. Discussed in Sec. 8.8.

} H X
- |
Gt~y o X —éf-c— HX = HCI, HBr, HI

n X W@ x
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Example:

CH,C=CH <, CH;('Z==CH2 _m cu,-t':—ca,
Cl

4. Addition of water. Hydration. Discussed in Sec. 8.13.

o

. —C=C— + H,0 2500HS0:, [—c=c—] =, -45-—0-

H OH i d

Examples:
‘ . ‘H
H—C=C—H + H,0 —2:0cHS0, H—(l:-c-H
{ H—ow l"l .A
\*\~ Saw, Acetaldehyde
0 - ' H H
CH;—C=C—H + H,0 20180, H—élt—(}—é—-ﬂ
| oy
Acetone
|| | N
—C=C—OH —— -—~(l:-—C==O Keto-enol tautomerism “
H (i %
Enol structure Keto structure ‘

¢don = [ddoo] +mr <, —él-é-—-o Keto-ena

Stronger acid Weaker acid



L
Reactions as Acids
~C=C—H + base —> —C=C:- /
5. Formation of heavy metal scetylides. Discussed in Sec. 8.11.
—C=C—H + M* —» —C=C—M + H*

Examples: X
H—C=C—H + 2Ag* 2, Ag C=C—Ag + 2H*
Silver acetylide Identification
of terminal
CH;C=C—H + Cu(NH;),* —— CH,;C=C—Cu + NH,* + NH;, alkynes
Cuprous
methylacetylide

CH,CH,C=C—H 22, CH,CH,C=C—Ag [2™%5 CH,CH,C=C—H + Ag*]
1-Butyne Precipitate 1-Butyne
A terminal alkyne

CH;—C=C—CH; 22, no reaction
2-Butyne
A non-terminal alkyne

6. Formation of alkali metal acetylides. Discussed in Sec. 8.10.

Examples:

H—C=C—H + Na 3™, 4 _c=C:-Na* + {H,

Sodium acetylide
CH;—CH—C=C—H + NaNH, —*, CH;—CH—C=C:"Na* + NH,

H3 HJ
Sodium isopropylacetylide



