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Administrative Announcements
Exam I: Thursday October 1st  ( 8 am – 9:20 am )
• Exam locations will be as follows:

A-N    STO B50
O-Z PHO 206O Z    PHO 206

• Exam 1 will cover Lectures 1-7 ( Chapters 1-3 and 4.1-
4.5).

• A sample Exam #1 will be posted on the website by this 
afternoon A suggested answer key will be posted byafternoon. A suggested answer key will be posted by 
Monday afternoon September 28th

• Exam # 1 Review Session: Monday September 28th• Exam # 1 Review Session: Monday September 28th

7:00-8:00 pm in PHO 206



From Last Lecture
The cycloalkane serves as the 
parent alkane if there are the 
same number of carbon atoms as 
the alkyl chain. E.g. 
pentylcyclopentane, not 1- pentylcyclopentanepentylcyclopentane, not 1
cyclopentylpentane

Also when naming cycloalkanesAlso, when naming cycloalkanes 
as substituents, the cyclo- does 
count for determining alphabetical 
order. For example: it would be 
1-cyclopentyl-2-
fluorocyclooctane, NOT 1-fluoro-

F

uo ocyc ooc e, NO uo o
2-cylopentylcyclooctane 1-cyclopentyl-2-fluorocyclooctane



Review: Conformations of Butanef f
• anti conformation has two methyl groups 180° away from 

each othereach other
• Rotation around the C2–C3 gives eclipsed conformation
• Staggered conformation with methyl groups 60° apart is 

h f igauche conformation

[kcal/mol]

H,H eclipsed 1.0
CH3 H eclipsed 1 4CH3,H eclipsed 1.4
CH3,CH3 eclipsed 2.6
CH3,CH3 gauche 0.9



Review: Cycloalkanesy
Cycloalkanes are chemical compounds with one or 
more carbon rings to which H atoms are attachedmore carbon rings to which H atoms are attached 
according to the formula CnH2n. Cycloalkanes with a 
single ring are named analogously to their normal 
alkane counterpart 

isobutaneisobutane
butane cyclobutane



Cyclopropane: An Orbital Viewy p p
• 3-membered ring must have planar structure
• Symmetrical with C C C bond angles of 60°• Symmetrical with C–C–C bond angles of 60°
• Requires that sp3 based bonds are bent (and 

weakened)weakened)
• All C-H bonds are eclipsed



How to Draw CyclohexaneHow to Draw Cyclohexane



Chair-Chair Interconversion



1,3-Diaxial Interactions,
• Difference between axial and equatorial 

conformers is due to steric strain caused by 1 3conformers is due to steric strain caused by 1,3-
diaxial interactions

• Hydrogen atoms of the axial methyl group on C1• Hydrogen atoms of the axial methyl group on C1 
are too close to the axial hydrogens three carbons 
away on C3 and C5, resulting in 1.8 kcal/mol (7.6 y , g (
kJ/mol) of steric strain



Relationship to Gauche Butane 
Interactions

• Gauche butane is less• Gauche butane is less 
stable than anti butane by 
3.8 kJ/mol because of 
steric interference betweensteric interference between 
hydrogen atoms on the 
two methyl groups
Th f b f• The four-carbon fragment 
of axial 
methylcyclohexane and 

h b h hgauche butane have the 
same steric interaction

• In general, equatorial g q
positions give more stable 
isomer
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