
Chemistry 882
Lecture Notes ·

Weliky



Chemical bonds make largest
contribution to molecular

energy (n350k5/mole fre C-C

single boud (210-100 x larger
than intermacular

steric energy
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Coulomb Energy
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shielding (reduction) of colnet

energy by intervenien matterq
vacuum D = 1

water D : 80

hydrocarbon D2

protein D24
interior



Nat H20 Ho

tt20
HoCI

- &

- -or
Ht
,

x

-...\
So x

C ( H StNats
.

ase -ISt ty 0s-
s

Nat CI-

Te -



Often consider the energy of asinglechange

q with the surrounding charges
= electrostatic potential/voltage
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In molecules

, charges are often
delocalized over functional
groups i
..... oE



Bon (self) energy of delocalized

charges
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provides basis for single changes
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Electrostatic energy can be

calculated using changes,

partial charges , change geretry,
and dielectric constants

In Chemical bonds and

functional groups, there is
often net absence of charge
but asymmetric distribution

of charge => electric dipole

It'soften convenient to consider

dipoles





Dipole is represented as two

charges of equal magnitude
and opposite signseparated

by a distance a

a
T
· + z2
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·
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Dipole moment is is a vector

pointing from negative to

positive charge with

magnitude charge X distance =

zea



Five two dipales separated

by distance i
O(4 = ea
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van den Waals (dispension) energy
is between two functional
a aforme

groups .
I always attractive=

i locations (densities) in me

functional group cause
slightly in response to Colomb

energies with nuclei and e"sof
the other functional group

and neclei

The e"s , still have expulsive

(positive) Gard out energys
with other es and nuclei

(steric repulsion)
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Hydrogen bonds are
Non-an energy between H and bonded

other atoms (commonly C,N , 0, F)

Eindence for H-bonde
is

distance between H and

non-bonded other atom
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