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Alkenes and Alkynes I.

Properties and Synthesis  
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254 ALKENES AND ALKYNES I. PROPERTIES AND SYNTHESIS 

location of the double bond by using the number of the first atom of the double 
bond as a prefix: 

I 2 3 4 
CH 2=CHCH 2CH 3 

1-Butene 
(not 3-butene) 

CH 3CH=CHCH2CH2CH 3 

2-Hexene 
(11ot 4-hexene) 

3. Indicate the locations of the substituent groups by the numbers of the carbon 
atoms to which they are attached. 

CH 3 

I 
CH 3C=CHCH3 
I 2 3 4 

2-Methyl-'2-butene 
(not 3-methyl-2-butene) 

CH3 
I 

CH 3CH=CHCH2C-CH3 
I 2 3 4 15 6 

CH3 

5,5-Dimethyl-2-hexene 

CH 3 CH 3 

I I 
CH3C=CHCH2CHCH 3 
I 2 3 4 5 6 

2,5-Dimethyl-2-hexene 
(not 2,5-dimethyl-4-hexene) 

4 3 2 I 
CH3CH=CHCH2Cl 

1-Chlorn-2-butene 

4. Number substituted cycloalkenes in the way that gives the carbon atoms of the 
double bond the 1- and 2- positions and that also gives the substituent groups the 
lower numbers at the first point of difference. With substituted cycloalkenes it is 
not necessary to specify the position of the double bond since it will always be 
on C-1. The two examples listed here illustrate the application of these rules. 

CH3 

:6:·· .. • 
1-Methykyclopentene 

(not 2-methykyclopentene) 

1 

0 H3C 
4 

CH3 

3,5-Dimethylcyclohexene 
( not 4,6-dimethylcyclohexene) 

5. Two frequently encountered alkenyl groups are the vinyl group and the ally! 
group. 

H H "' / C=C 
/ . " 

H 

or 

CH2=CH
The vinyl group 

H H "' / C=C 
/ " H CH2 -

or 

CH2=CHCH2 -

The allyl group 

l 
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6.2 NOMENCLATURE OF ALKENES AND CYCLOALKENES 255 

The following examples illustrate how these names are employed: 

H H "' / C=C 
/ "' H Br 

Bromoethene 
01" 

vinyl bromide 
(common) 

H H "' / C=C 
/ "' H CH2Cl 
3-Chloropropene 

01" 

aUyl chloride 
(common) 

6. Designate the geometry of a double bond with two identical groups with the 
prefixes cis- and trans-. If two identical groups (usually hydrogen atoms) are on 
the same side of the double bond, it is cis; if they are on opposite sides, it is trans. 

CH3 H "' / C=C 
/ "' H CH2CH3 

trans-2-Pentene 

In the next section we shall see another method for designating the geometry of 
the double bond. 

PROBLEM 06.2 

w:l~{t:mul:~or;>iil~;t¥f ~j~~t}~C>\ 
: •. (c) 3-£thylcyclohexehe (11) (,2,:l?i11.1eihylcycl9hf~en~, 

(cl) 'vinylcy~l6he:ican{! / ,{i) 1j:bi~ethylcyclopent~ne 
<(e)'.4;4-Dirnethy1:17heielle ' '°<ff 1;s:.nibromocyclohe~e~~: 

-·:- - : '-.':, ·_,~ ,'v\--'· , 
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