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WHAT SHOULD I KNOW CARBON –
ORGANIC CHEMISTRY = branch of chemistry that specializes in the study of carbon
Organic molecules = Molecules that contain carbon found in living things

Early 19th century ~ VITALISM
 = belief in a life force outside the jurisdiction of chemical/physical laws

• believed that only living organisms could produce organic compounds because chemists could 
    not artificially synthesize organic compounds
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Later scientists synthesized organic compounds from inorganic molecules 

MECHANISM: belief all natural phenomena governed by physical/chemical laws
   EX:  Miller & Urey (1953) 
    • Used electric spark (~ lightening)
    • Used gases present in primordial Earth atmosphere
               (water, methane, ammonia, hydrogen)   
    • showed organic compounds (many different amino acids) could be produced     
Cells are 70-95% water; rest is mostly carbon-based compounds

HYDROCARBONS = Molecules containing only carbon and hydrogen 
• Hydrocarbon chains are HYDROPHOBIC/NONPOLAR

• fossil fuels produced from organic remains of organisms living millions of years ago

• Some biologically important molecules may have regions consisting of hydrocarbon chains 
      EX: FATS and PHOSPHOLIPIDS-long carbon tails attached to a non-hydrocarbon component

PROPERTIES OF CARBON
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• Has 4 valence electrons 
• TETRAVALENCE of carbon makes large, complex molecules possible by bonding 
      COVALENTLY to FOUR other atoms
•  Living matter-mainly of carbon (C), hydrogen (H), and nitrogen (N), oxygen (O),
       with smaller amounts of phosphorus (P) and  sulfur (S) (=CHNOPS)
	SINGLE BOND
shares  pair of electrons
	DOUBLE BOND

Shares 2 pairs of electrons
	TRIPLE BOND

Shares 3 pairs of electrons
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• CO2 is the source of carbon for all organic molecules found in organisms
• Carbon is fixed into organic molecules by the process of photosynthesis in autotrophs
• Taken up from environment by heterotrophs via food chains and incorporated into biomolecules in body
• Carbon chains can be straight, branched, or arranged in closed ring
• Carbon skeletons vary in length, number and location of double bonds, and presence of other elements
Isomers = compounds that have the same molecular formula, but different structures and chemical properties
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	STRUCTURAL ISOMERS = same molecular formula but different arrangement of atoms
       EX: Glucose and Fructose both  C6H12O6

• Isomerase enzyme can switch forms


	 

                    


Cis = groups on same side             Trans = groups on            
                                                      opposite sides
	GEOMETRIC  ISOMERS = different spatial arrangement of same atoms around a carbon–carbon double bond
• double bonds  don’t let atoms  rotate freely 
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LN 1
The tetrahedral carbon not only collaborated the absence of isomers CH,Y and CH,YZ, but also predicted the existence of mirror

image isomers. When carbon makes four single bonds with four different groups such as CHFCIBr, nonsuperimposable mirror-image
molecules (cnantiomers) cxist:

These cnantiomers display virtually identical physical properties except for the dircction of rotation of polarized light. An cqual misture
of the mirror image twins is optically inactive since rotations cancel one another. A carbon with four different groups is said to posscss

hiral center.” Examples of molecules containing one or more chiral centers are indicated by red asterisk. Although hydrogen atoms
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Ex: The biochemistry of vision involves a light-induced change in the structure of rhodopsin in the retina from inactive cis form to active trans form.


	             
                    
              
EVOLUTIONARY evidence of shared chemistry/metabolic pathways.

Most living things use L-form amino acids to make proteins and D-form sugars. 

Rate of racemization (changing from L-forms to a mixture of L-forms and D-forms) used to date forensic samples and fossils.
	ENANTIOMERS  = four different atoms or groups of atoms are bonded to the same carbon 
 =ASYMMETRIC CARBON

• Mirror- image isomers
• Can’t be superimposed (like LEFT and RIGHT hands)
• Designated L (levo) and D (dextro)
• Usually only one form is biologically active

Examples:
• Most amino acids used to make proteins are the L form
• Most sugars are the D form
 • L-dopa drug treats Parkinson’s disease;
       D-dopa is inactive
 • Thalidomide- one enantiomer was used to treat 
      morning sickness; other form caused birth defects
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