Session 2 Worksheet

You do not have to write lone pairs if you don’t want to, however, you MUST include a
formal charge (if applicable)

/\OO is the same as /\OQ

Resonance

oShows Aestrrbut ion o F charge
Resonance structures:
. used  when
We represent resonance structures with Brnckets and double sited orrovS
[ < ]
Note: the resonance structures are not switching back and forth! The hybrid is a mixture of both
structures ___
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Curved Arrows:

/7 Shws ¢ as of they pre rmv:‘ng, , hut thevre neb

Use a double-barbed arrow, single-barbed arrows show the movement of radicals (single e-)
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Molecular Orbitals

Molecular Orbital (MO):

e Represents the T&Q -on 0{: S where one or two electrons of a molecule are
likely to be found

e Havea WAVEL — [TKEL behaviorwith T  and —  lobes

*Remember*

The +/- loves are nol an wdcdior + & chgreg. ssmPly . ghey ave
on illwseration  of  desplacement

Bonding MO:
Resulb of constructive tntorferente

Lorms  honds
lower tn onerdy

Anti-bonding MO: ,
Result of d&seml,éwo NEer Povrenil

does not Lorm bond$
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An electron An electron
is like a wave s like a wave

Bring these ...and the
ﬂ ﬂ waves closer waves reinforce
/\ /\ together... /X\ each other
—— >
L] L ]
—« > _—
Internuclear distance Internuclear Constructive
distance interference
'IGURE 1.11 Constructive interference resulting from the interaction of two electrons.

Bring these ...and the
waves closer waves cancel
A node
together... /\ each other 4
Destructive

interference




Hybridized Orbitals:

o A combatiom of

Pure  bomec  orbtalS
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Hybridization life hack!!!
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Determine the hybridization state of each carbon:
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VSEPR Theory:

o Vilence Shell gleghrn Pair  refulsion

o VUsed o predict the geomerd of o o0 M

Common Molecular Shapes:

Compound Bonding | Lone e- Steric Arrangement Molecular
e- pairs pairs number of e- pairs Geometry
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Cis/trans Steroisomerism:
Cis: ol the Game Plane
Trans: vl o Po5tE ands of the Wlane

We can think of the molecule as being on a plane and separating this plane evenly either
through the molecule itself or through a double/triple bond

Ex:

cis trans



Restricted Rotation:
AKA, the properties of a single, double, and triple bond

Order the bonds:

Length
longest & portest
=T =
Energy
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Intermolecular Forces

Dipole-Dipole:

The resulting V] @{7 @Wa’(fétgt/\\/veen two dipoles

How does this affect bp and mp?

CH, o)
z,! I
N
HiC~  “CHs HC~  “CHy
Isobutylene Acetone
Melting point = -140.3°C Melting point = -94.9°C
Boiling point = -6.9°C Boiling point = 56.3°C
Isobutylene lacks (& SHNI Leemt divole morment , so the mp and bp are much lower

compared to Acetone, which has 8{7" 0”‘@— V)&{7 &{l‘[,pg/e




Hydrogen Bonding:
e Not technically a “bond”, more like another form of attraction

A hydrogen is connected to an ﬁN C(/%@V’l 0 or N )

In most cases, H-bonding takes priority

Hydrogen bond interaction Hydrogen bond interaction
between molecules of water between molecules of ammonia
G H H
IPSSETY TN S ALy \ o
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H H H H

(@) (b)

———-—

How does this affect bp & mp?

H H H
. | .. |
A R A
H H H H
Ethanol Methoxymethane
Boiling point = 78.4°C Boiling point = -23°C

Ethanol has a higher bp because it has a hydrogen bonded to, versus Methoxymethane, which

only has a C - O bond

?H3 CHs T
H3C - [‘! - CH3 CH3CH2_ !‘! —H CHaCHzCH2_ [‘! —H
Trimethylamine Ethylmethylamine Propylamine
Boiling point = 3.5°C Boiling point = 37°C Boiling point = 49°C

Notice how as more hydrogens are bonded to the Nitrogen atom, the M \the V" the bp
gets



London Dispersion Forces:

\
A consideration of the (J 9 S HV\L and
molecule, rather than the entire atom

Usually observed in large I{\*ﬂle\) carbeng
This force is transient, or —(;éWlﬂ Wl (ﬁ'

V] %\M{’\\\/‘& charges on a whole

5+

5+

How does this affect bp and mp?

The l UVLMV— the carbon chain, the V] [\@ W/(f Righer the bp

H H H
H H H

H H H H H H H N\/H N
] |1 C =k,

H—C—C—C—C—C—H H—C—C—C—H /C\
LT T T R = o—H
H H H H H H OH L/ \H T Ny

H He H

Pentane
Boiling point = 36°C

2-Methylbutane
Boiling point = 28°C

, the \gwer

The more bf\ﬂ,MhW\"‘)’/

2,2-Dimethylpropane
Boiling point = 10°C

the bp



