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ional _group is carbon fo carbon double bond. |

Nomenclature of Alkenes.
They are named by replacing the ending letters of the ing
alkanes with the suffix “ene”. When the parent chain has more =

than three carbon atoms, the position of the carbon to carbon
double bond must be speciﬁe? %

- Example:

HC=CH, = ethene

E CH3CH=CH, - propene

CH3CH=CHCH; - but-2-ene

CH3CH,CH=CH, — but-1-ene

. CH3CH,CH,CH=CH, — pent-1-ene
CH,

O .. cys:_inhe;ene

ISOMERISM

| The first two members in the homologous series have no
| isomers. The rest of the isomers exhibit structural and
stereo isomerism.

Structural Isomerism. |
- Chain isomerism e

| Molecular formula C4Hg represents the following chain .1‘"? 5

CH3CH,CH=CH, —* but-1-ene ] "‘3
CHyC(CHy)=CH, = 2-methylpropene |
LS S, T —
: MF .C@Hg.ﬂpﬁ.ﬂ. ents the following position isomers
._Eﬂgc.ﬁzgﬂiﬁ“zlhl‘l':i:lﬁ! — 2

| CH3CH=CHCH3 —* but-2-ene _ e 20U
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Alconols
|Thesc are dehydrated at a temperature oF120°C -
' Example 1 (Propan-2-ol)

CH3CHCH, Cﬂ "'1504 CH3CH=CH; +

-__—'_.-JHH— S .= ggifaig =B IEFS i TIRRTRF ._1"F.J|-'=-.,""I O-’
r : - '

e

OH
. Propan-2-ol
- General mechanism for Example 1
i1 Hatille —r H* + HSO4

12, CHyCHCHy —— [cu,gucu,] —> CHyCHCHy +
3. CH;?\&H;H —HSOS, CH,CH=CH, + H3S04

| ~0S04H
. Example 2

. CH3CHCH,CH, _a&. CH,CH CHCH
OH (major, Zuifm:) {mimr}

I‘E'u:mr::ul mechanism for Example 2
(1. —__HPOy == H*+ H,PO;
GH\one e

I o
12. cn,cucn;cu, —> CHyCHCH,CHy 120, cHycHe

I3, cn,cncucu_., “HaPOs,  CHyCH=CHCH, + Hy

4 : I'I

| 0SO3H

T esiin,
|
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STERTIARY. ALICYL HALIDE (Fs & Fadovcu )

=== Athet b b A, |
'E; Mechanism N

Reaction:
(CH3);C~Cl KOHerTunul 5 (CH3),C=CH, + KCI + H,0
eq [ o 1

e e e T e

. Mechanism:

|Step 1: CHaCH,OH + KOH — CH3CH,0™ K™ + H,0 1
f (Potassium Ethoxide, corrected)
' Step 2 (Carbocation Formation, Rate Determining Step) Ji

!1 (CHJ);C"‘CI — (CH3)3C+ + ClI” -
(t-butyl cation, corrected) i

;;Sfep 3 (Elimination, corrected formula) 1
(CH3)2§+__E'H3 fileifle 7 (CH3}2C=CH2 + CH3CH,O0H

CH3

::Eg Mechanism _for (CH3),C(Br)CH,CH, (Z—brnmn—zﬂmethulbutnne)F.

' Reaction: KOH /ethanol !
Il (CH3)aC=CH,Br == noly (CHs),C=CHCH; + (CH3)3CCHO K" .

-

Mechanism
CHCH,0~ abstracts a H from CHz on C-2 (forming

| isobutylene unit) OR from C-3 (forming trimethylethylene).
Show fhe main trimethylethylene product:
CH;CHz?rFI-C GrC=—> (CH3),C=CHCH3

H Br
SECONDARY ALKYL HALIDE (E;&E,)
These undergo either Unimolecular Elimination reaction (Esdsnn
lor Bimolecular Elimination reaction (Ez). o
| E;_Mechanism ' g

Reaction: '
CH,CH(Br)CHs K°:i:f1°“ » CHyCH=CH, + KCl + CH30

Mechanism: E
Step 1: Formation of CH30 K’ :
Step 2: CH3CH(Br)CH3 = CH3CH'CH3 + Br” e
Step 3: CH3CH*CHz + CHy0™ —> CH3CH=CH, + CH3OH
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— The hgdmaen atom and halogen atom ok adjacent

carbon atoms are lost at the same time.

Example 1) CH:EHCH; CHOK/CHYOH , * CHyCH = CHy
i r
KOH + CHs0H —> K*~OCH3 + H,0

I HK*'OCH:, — “OCHs + K*
o Il -

i__CHj; C'{JCH; ——> (CH3CH=CH; + Br
- G

| I OCH,

E le 2 €1 CHyCH,07K* /CH3CH,OH
__mFE_)__ O/ S L’O

— CH3CH,0"K* —— CH3CH,0™ + K*
= I Cl

aD

3 . e—— BEL. - Cl-
. R D
| | - OCH,CH;
I Alterm.tivclﬂ_(Ei Mechanism)

E— O SaF——r e Py
. ! _@P.m S HOCH,CHs

B OCH;CHy

= ~ QUESTION.

Complete the following reaction equations by writing the moic=--
H orgnmcprodudswlzamchcnu.suﬂeﬂt:gmmpfngdmt"“
= ] Pf the reaction. — o

(a) CH;CH;&HCH;CH; CH’%:) Na s CH3CH,CH=CHC

MECHANISM  CHsCH;O'Na® ——> CHyCH,0™ + Na®

— H H
cu,cué_ CG-CHy  ——> CHyCHyCH=CHCH
LCl H

L)

|-

OCHyCHy




)|

PRIMARY ALKYL HALIDES

TI'I.LH uncwlﬂo I:::Lmoﬂecufuh elimination reaction fo foum an
alkene as a minot product .

The major. product (ether) is fonmed thno h bimofecular
nucleophilic msﬁmuon neaction , ¢4 e
/tthOK e.tiwne

4
CHaCH,Cl  KOH|CHaCHOH | CHyCH,OCH;CHy * CHa=Che

Chla'l.ot.ﬂmm heat (!ﬂ H t )
Mechaniam: e
: CHECHEOH + KO ——— CH:}CHIO- Ki' + H;O "'::.:: -

CH‘;CHEO-K* e CH;CHzﬁ + K 6'

CH3CH2_CEI. = . CHSCHIE}CHic,HS L Ci

~0CH,CH,



NOTE: If they give me a primary alkyl halide, I should write

It the major product as on ether {and nif ¢n slkene).
adinds Mechanism for the formation of the minor producr (ethene).

H H

H—{:ZJ(;‘.QI —E2 5 H,C=CH, + CHyCH,0H + Br
H) H
~OCH,CH;

REACTION 2:

CJ";CH;CH;BF + KD:EI;HJOH » [1—rneﬂ'|oxypro-pone]+ [PI’D‘PGHI]

Mechanism : =
Formation of Nucleophile: CH;0H + KOH = CH;0 K* + H,0

Dissociation : CH30 K* = CH;0 +K*
For Ether Product (Major - Sn2):

= -
CH3CH,C=Br —> [HO--C-~Br| —> CH3CH,CH,0CH; + Br

- CH,;0H
For Propene Product (Minor - E2):
H Br =
CHyCH,CoBr + ;%=c’ ——> CHyCH=CH, + CH;OH + Br

CH4OH

QUESTION : Complete the following equations by writing the major
organic products. In each case, suggest the accepted mechanism
of the reaction.

ti CH,CH,1 _EtO/EtOH CH,CH,OEt
Question (a) @— 2CH, — ‘©,. ,CH,

g i, = P

Mechaniem CH,CH, 1 [ 'ffrl]* CH,CH,Off =
2372% 0y |HO-C, | —» Al 1;5‘35_:*_
S Y G

&

uestion (b) CH.CH,Br + CH3CH,ONa* _ CH.CH,OCH,CHs + NaBr
Q_..._( ) 3“2 CH;CHzOH b ] 3-in2 2 3

Mechanism = heat "
CH3CH,ONa* — CH3CH,0 + Na*
C al
CHscHngf _-'[Ho—&:] — CH;CHZOCH_-;,
CH4CH,0 Br




(3)

.| During organic synthesis, a primary alkyl halide cannot be directly converted to an alkene.

The alkyl halide is first converted to an alcchol, which is then dehydrated to form the alkene, i.e.
CHyCH,Cl 232y CH,CH,OH ConcHaS04, 2 o,

TION OF ALKYNE

W&Lﬁ_&
Alkynes react with hydrogen in the presence of Lindlar's catalyst to form alkenes, i.e.
This reaction yields {I}—nllurnn (cis-alkenes) due to syn-addition.

RC = CR' _Hz/Lindlar's catalyst (/-—\)
Examples:
1) HC=CH faftnderscoionl 4, iC=CHy  3) @-czcuw_._ﬁmgc"“c“:

Ethyne
2) CH,C = CH R eor EH,CH-'CH;

They are divided into two main categories, i.e.
« Oxidation reactions L‘q. m*I%T{m

* Electrophilic addition reactions

mm“ﬂn%ﬁ thr.prm of carbon tetrachloride at a temperaturey -
20°C to , e,

A Workup: Zn/H i
oo e 7 ©. goo s wool
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