Ch. 4: Carbon and the Molecular Diversity of Life
· Learning Objective: Describe the composition of macromolecules required by living organisms.
	1. Why study carbon?


	

	2. What are ORGANIC compounds?

	

	3. Why is Carbon (C) so diverse?


	1. [image: ]It has ____ valence electrons


2. I can form up to ___ _________________ bond

3. Can form ________________, _________________, or triple bonds 
[image: http://chemwiki.ucdavis.edu/@api/deki/files/8564/=image080.png]
4. Can form _______________ macromolecules such as:

5. Carbon compounds can be  ___________, rings, or _____________

6. Forms _______________________: molecules with the same molecular formula but different arrangement of ______________
a. Different structure  different _____________________


	4. What are different types of ISOMERS?
	Structural Isomer
	Cis-Trans Isomer
	Sterioisomer

	
	Varies in 
_______________ arrangement

	Differ in ______________ arrangement

	____________ 
images of molecules


	
	[image: ]
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	[image: ]

	5. What are FUNCTIONAL GROUPS and why are they important?



	1. Parts of ___________________ molecules that are involved in ______________________________________

2. Affect _________________________

Ex: 



	6. What are formulas and properties of the most common organic functional groups?
	Functional Group
	Details / Examples
	Functional Properties

	7. 
	
Hydroxyl


	[image: ]

	

	8. 
	
Carbonyl


	[image: ]

	

	9. 
	
Carboxyl


	[image: ]
	

	10. 
	
Amino
	[image: ]
	

	11. 
	
Sulfhydryl
	[image: ]
	

	12. 
	
Phosphate



	[image: ]
	

	
	
Methyl



	[image: 04_09_bChemicalGroups-L.jpg]
	

	7. What are MACROMOLECULES? List the “BIG 4”
	


	8. What are POLYMERS?
	

	9. How are polymers BUILT?
	· _________________________: joins monomers by “taking” __________ out
· requires ____________________ &  _______________________





[image: ]



	10. How is a polymer BROKEN DOWN
	· _________________________: add ___________ to break down polymers 
· requires __________________ & ____________________ energy
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Acetone
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Acetic Acid
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Glycine
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Metcaptoethanol
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Two sulfhydryl groups can
react, forming a covalent
bond. This “cross-linking”
helps stabilize protein
structure.

Cross-linking of cysteines
in hair proteins maintains
the curliness or straightness
of hair. Straight hair can be
“permanently” curled by
shaping it around curlers
and then breaking and
re-forming the cross-linking
bonds.

Contributes negative charge to
the molecule of which it is a part
(2- when at the end of a molecule,
as above; 1- when located
internally in a chain of
phosphates).

Molecules containing phosphate
groups have the potential to react
with water, releasing energy.

Addition of a methyl group
to DNA, or to molecules
bound to DNA, affects the
expression of genes.
Arrangement of methyl
groups in male and female
sex hormones affects their
shape and function.
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properties, as is the case for
acetone and propanal.

Ketone and aldehyde groups are
also found in sugars, giving rise
to two major groups of sugars:
ketoses (containing ketone
groups) and aldoses (containing
aldehyde groups).
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