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http://www.biology.arizona.edu/biochemistry/biochemistry.html 
http://www.umass.edu/microbio/rasmol/rastut.htm 
http://www.cryst.bbk.ac.uk/PPS2/ 
http://www.genomicglossaries.com/content/biomolecules.asp 
http://www.indstate.edu/thcme/mwking/biomolecules.html 
http://www.chem.qmul.ac.uk/iupac/ 
http://www.acdlabs.com/iupac/nomenclature/ 
http://www.biochemweb.org/general.shtml 
http://www.worthpublishers.com/lehninger3d/ 

Web Links 
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A number  of  factors  have  been  associated  with  the 
occurrence  of  a  deficiency  of  a  mineral  in  humans: 
deficiency  in  the  soil;  water  and  plants;  mineral 
imbalances; processing of water or soil; and, inadequate 
dietary intake.  
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The lack of minerals in our soil is evidenced through the 
need  for  constant  fertilization.  Plants  need  nitrogen, 
hydrogen,  oxygen,  chlorine,  carbon,  boron,  sulfur, 
potassium,  magnesium,  phosphorus,  iron,  zinc,  copper 
manganese,  and  molybdenum,  some  of  which  are 
commonly  replaced  through  fertilizers  to  provide 
maximum crops through minimum investment. However, 
humans are known to additionally need calcium, sodium, 
fluorine,  bromine,  chromium,  iodine,  silicon,  selenium, 
beryllium, lithium, cobalt,  vanadium and nickel,  which 
would  not  necessarily  be  replaced through fertilization 
for plants. 
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Recommended Dietary Allowances of Minerals for Healthy Adults  
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THE THREE PRIMARY OR 
STRONG BONDS 

•  Metal to Non-Metal: Ionic 
•  Non-Metal to Non-Metal: Covalent 
•  Metal to Metal: Metallic 

THE IONIC BOND 
•  The establishment of the "Noble gas 

configuration" by electron transfer 
from metallic atoms to non-metallic 
atoms. The electrostatic bond is thus 
formed between positively charged 
metallic ions (cations), and 
negatively charged ions (anions).  

•  Ionic bonds are non-directional. 
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THE IONIC BOND 
•  Always produces compounds. Examples 

include NaCl (common salt), Na2O (natron) 
and magnesium oxide (MgO), where one 
species is metallic (the cation) and is from 
groups I-III or the transition metals: the 
other species is non-metallic (the anion),* 
and is from Groups V, VI or VII. Most 
importantly, ionically bonded solids are 
non-metallic and inorganic – they are 
ceramics. 
–  * A Negative ION. 

RUTHERFORD-BOHR 
MODELS 
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THE METALLIC BOND 
•  The bonds formed between an array of 

positively charged metallic cations and a 
"sea" of negatively charged, free-electrons, 
the latter being "donated" from the outer 
shells of the constituent atoms.  

•  Metallic bonds are non-directional. 
•  Occurs for all metallic elements and their 

alloys (i.e., Group I, I and III metals and for 
the transition metals), to form close-packed 
solids 

THE COVALENT BOND 

•  The attainment of the "magical octet" 
of outer shell electrons by atoms 
sharing pairs of valence electrons.  

•  Each shared electron pair constitutes 
a single bond.  

•  Covalent bonds are directional. 
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THE COVALENT BOND 
•  Occurs in non-metallic (Groups IV, V, VI 

and VII) elements to form e.g., network 
solids (diamond carbon and silicon) 
and molecular gases (hydrogen, 
oxygen).  

•  Covalent bonding also occurs in 
compounds, as in the network solids 
SiC (both Group IV elements), and SiO2 
(Groups IV and VI respectively) and 
molecular gases (e.g., carbon dioxide). 
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Electronic configuration of Carbon C  1s22s22p2 

•  Covalent bonds: sharing of electrons between atoms 
•  Carbon: can accept 4 electrons from other atoms, i.e., 
 Carbon is tetravalent (valency = 4) 
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THE METHANE MOLECULE, PARAFFINS 
AND MOLECULAR WEIGHT 

Alkanes and Alkane 
Isomers 

Isomers 
•  From the Greek isos + meros 

meaning “made of the same 
parts” 

•  Compounds that have the 
same molecular formula but 
different structures 
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Electronic configuration of Carbon C  1s22s22p2 

•  Covalent bonds: sharing of electrons between atoms 
•  Carbon: can accept 4 electrons from other atoms, i.e., 
 Carbon is tetravalent (valency = 4) 
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Alkane 

Alkane 

Benzene 

Aldehyde 

Aldehyde Group 

Ketone 

Carboxylic Acid 

Carboxyl 

Alcohol 

Enol 

Ether 

Ester 

Anhydride 

Amine 

Amide 

Imino 

Imino 

Guanidino 

Imidazole group 

Thiol 

Disulfide group 

Thioester group 

Phosphate 

Phosphoanhydride 
group 
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functional group 
Stereoisomers 

cis-trans isomer or geometric isomers 
chiral center 
enantiomers 

diastereomers 
racemic mixtures 

configuration 
conformation 

stereospecificity 
dehydrogenations 

nucleophiles 
electrophiles 

SN1 & SN2 substitution reaction 
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Cis-Trans Isomerism 
Similar groups on same side of double 

bond, alkene is cis. 
Similar groups on opposite sides of 

double bond, alkene is trans. 
Cycloalkenes are assumed to be cis. 

Trans cycloalkenes are not stable unless 
the ring has at least 8 carbons.  
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Use the Cahn-Ingold-Prelog rules to 
assign priorities to groups attached to 

each carbon in the double bond. 
If high priority groups are on the same 
side, the name is Z (for zusammen). 
If high priority groups are on opposite 
sides, the name is E (for entgegen).  

E-Z Nomenclature 
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1.  The larger the atomic number, the larger the group 
2.  For  same atomic number,  the large the atomic weight,  the 

larger the group 
3.  If  two groups with same atoms attach to the chiral  center, 

then compare the atoms attaching to the two atoms adjacent 
to the chiral center. 

4.  Any  double  bond  is  considered  as  the  equivalent  of  two 
single  bond,  for  example,  C=O  is  equivalent  to  two  C-O 
bonds.  
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Oxidation- Reduction 
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Mechanism of SN2 Reaction 
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SN1 Mechanism 

Internal Rearrangement 
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Group Transfer 
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Condensation 


