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General Properties

Alkenes contain double bonds and alkynes triple

bonds. Both classes of compounds are

hydrocarbons, containing only C and H atoms.
Hvbﬁc\izo:lieu

. dovbl  tripk
— a double bond consists of 1 o and 1 © bond, p.p4 b,l:,

— a triple bond consists of 1 6 and 2 Tt bonds. s‘pz Sp

_CH
H,c” 7 3
CH;CH,CH,CH,CH;  CH;CH,CH,CH=CH, O _c M
alkane alkene cyclicalkane HC™
CsHqs CsHqo CsHqo Alkynes
ml‘-.::ull“;c iy TR O Sl U Csh8
mv \_/

SH v A (nH2n:2

Every m bond results in the loss of a pair of H atoms.
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General Properties (cont’d)
<57 molecvleyty Giamole of He ¢l LY (o
safurated aggclic shuclure
The Index of Hydrogen Deficiency((IHD) can give

an idea of possible structures based on the ratio
of C to H. This is a count of the number of H,
molecules needed to obtain the corresponding
saturated a%clic structure. The IHD is also equal

to the number of rings and 1t bQ®nds in the
molecule.

Whet is the THD of the Mj:-

Alkene —s 1 mole

\
Micgne — 2 wsles C} —> 2 moles

¢yclic alkane — | weole,
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With multiple double (or triple) b%nds three

pgg%ﬁ_ammc?;w: cumulated, o
conjugated or isolated (non-conjugated).

Conjugated are especially important as the & ?
EOS

bonds can interact.

C=C=C C=C-C=C C=C-C-C=C
1t st ¢

opw Ly

C=C=C=C C=C-C=C C=C-C-C-C=C

N

) Single 1 (3 t t
TSNS AN
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Suffix — -ene
vules —>  pRpfii — =dovble bond @ other subshvent

EP::QV\'\'—) \onjes')' chain —s Should Con"'qin dovble bond .
e YUPAC Nomenclature of alkenes

— Use the Suffix to show the presence of a carbon-
carbon double bond.

— Number the parent chain to give the 15t carbon of the
double bond the lower number.

— Follow IUPAC rules for numbering and naming
substituents.

— For a cycloalkene, the numbering of the atoms of the

ring the must begin with the two carbons of the
double bond.
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 Some alkenes, particularly low-molecular-weight
A P e P —~ -

ones, are known almost exclusively by their
common names.

T
CH,=CH, CH;CH=CH, C3H3C?i —CH,
I
IUPAC name: Ethene Propene 2-Methylpropene
Common name: Ethylene Propylene Isobutylene

e
clouble \puv\fl AN ¢ »s 1 1S 3carbons
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Number the chain in the direction that gives
the functional group the lowest number.

1
2,5-Dimethyl-2-hexene
2

CHs;
1 2 3 4 s
CH;CH=CHCHCHj

4-methyl-2-pentene

NOT s N2

5
6

2,5-Dimethyl-4-hexene

2 1
CH,CHj;
3 4 5 6 7
CH3C — CHCH2CH2CH3
3-methyl-3-heptene
Subsﬁvie_yd:J)J Y

nvmber o F  dyuble
hond
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Substituents are stated in alphabetical order.

Cl
CH CH,CH >
R i Gk
- CH;CH,C=CHCH,CHCH,CH, ) )
1] "2 “3 4 5 °6 T “8 Br
6-ethyl-3-methyl-3-octene 5-bromo-4-chloro-1-heptene
HW8 ko ¢ s y \ 2 3 q s é
ChrecX
CH3 CH3 e Br CH3
2,5 - Dimethy| - - Octene, 2-bromo - 4-mythul-3 - hexen
1 2
4 6
5 ; 3 c

3,5-Dimethylcyclohexene  4,6-Dimethylcyclohexene
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* I[UPAC nomenclature of alkynes _ fopdl) S

— Use the infix to show the presence of a carbon-
carbon triple bond.

— Number the parent chain to give the 15t carbon of the
triple bond the lower number.

— Follow IUPAC rules for numbering and naming
substituents. ,

plh Ap=dhe

QE.D 0y 6
S Ml s sl € P
R— =<4 3-Methyl-1-butyne 6,6-Dimethyl-3-heptyne
= e S
C C

201 linear L.y QH‘C;CH :
- Common Name: acetylene < o

cthviee)
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Vinyl and Allyl Groups

A vinyl group is the smallest group that contains a vinylic carbon.

An allyl group is the smallest group that contains an allylic carbon.

4 2
CH2=CH_ CH2=CHCH2_
W&/E‘b d"g\) vinyl group allyl group
A CH,—CHCI CH,—CHCH,Br
common name: vinyl\chloride allyl)bromide
systematic name: chlorgethene 3-bromgpropene

The substituent is on the vinylic or allylic carbon.

(vinyl group ) (allyl group )

nyIc clohexane allylcyclohexane
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Bonding in Alkenes

[T
ISeJma.
Alkenes are sp® hybridized

Trigonal pIan_ar— bond angle ~120°
3 o and 1wt bond (or 2 single and 1 double)
C=C double bond ~ 1.34 A

The © bond lock the geometry to planar



Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah


T 008 Wls

ey side o side < 2 Porbitals \$S & Thnder S Uo.J MPR™

g 090y P 1Q0T Q) g

( J\C,]J\_g LA 3 Pomma e ToTaTion 51 3l
JT bownd ‘,.,.S@w =1



Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah


He v _H H ¢+ 2 C
C=C__, —~ C =C
S = CV OO
Totation 43 rofation

i\ Porbital Jl aida. NE| fotafion 3] Comw UJA}JL, St lo S
oo\ gakisy (S0MelS Jdyn Sl §9 5% daaps (C1 SH ) Shuil GSLi
i (8 (pGr ;___3 bp”'?f & e Cl ) orientalion
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