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Overview: Carbon: The Backbone of Life

 Why dedicate a whole chapter to Carbon?

* Importance of Carbon:
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Molecular
Name Formula
(a) Methane
CH,
(b) Ethane
C,Hg
(c) Ethene

(ethylene) C.H
214
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Structural
Formula

2l
C
"

_H
¢
\H

Ball-and-Stick
Model

 How many valence electrons does C have?

Space-Filling
Model

o]

pe

 How many covalent bonds can C form with other atoms?

* What atoms most frequently bond with C?



e Carbon chains form the skeletons of most organic molecules

e Carbon chains vary in length and shape

H H H H H
L [ H H H H H H
H—C—C—H H—C—C—C—H I L
] I H-EC=C=C=¢! H H—-C—C—C—C—H
H H H H H ] [ ]
Ethane Propane H H H H
1-Butene 2-Butene
(a) Length ’ (c) Double bonds
I
H—C—H H H H
H HHH e l
T H N P 9 H Pl H
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Butane 2-Methylpropane ,L
(commonly called isobutane) Cyclohexane Benzene
(b) Branching (d) Rings
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Fig. 4-5



Fig. 4-7

H
H—(|:—H
H—([:—H
s i . .
H=C=C=CCCH HC=C—CH What is an isomer?
H HHHH H H H
Pentane 2-methyl butane
(a) Structural isomers
X X H X
\C=C/ \C=C/
EAE 1 2 % Do you have to have a
cis isomer: The two Xs are trans isomer: The two Xs are dOUbIe bond?
on the same side. on opposite sides.
(b) Geometric isomers
CO,H
| @ | What is an
bz B H asymmetric carbon?
CH,
L isomer D isomer Does it really matter?

(c) Enantiomers

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



Fig. 4-8

Two enantiomers of a drug may have different effects

Effective Ineffective
Enantiomer Enantiomer

Drug Condition

Pain;

lbuprofen . .
P Inflammation

S-Ibuprofen R-Ibuprofen

Albuterol Asthma

R-Albuterol S-Albuterol
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PLAY  Animation: L-Dopa



Fig. 4-UNO

L-dopa D-dopa
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Fig. 4-9

Distinctive properties of organic molecules depend not
only on the carbon skeleton but also on molecular
components attached to it

Estradiol Testosterone

OH
CH,

CH,

CH,

7 N\

HO




Functional groups are the components of organic molecules
that are most commonly involved in chemical reactions

e Seven important functional groups — Draw
them:

— Hydroxyl group
— Carbonyl group

— Carboxyl group
— Amino group

— Sulfhydryl group
— Phosphate group
— Methyl group
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Fig. 4-UNS

H O /0 Label all of the

functional groups




Name and describe the importance of this

functional group? /
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Fig. 4-UN3

Name this molecule?

What is the importance of its functional groups?

o o o
| | |

-O—P—0O—FP—0O0—P—0O0 Adenosine|
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Is this molecule soluble in water?

— yes HO—C—H




The Chemical Elements of Life: A Review

BIG take-home messages are:
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