1.2 Carbon as the Basis of Organic Chemistry
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Reading Recommendations

e Clayden, Greeves, Warren, Organic Chemistry, Oxford University Press, 2nd ed., 2012, pp 1-11.

® Jamart, Bodiguel, Brosse, Les cours de Paul Arnaud - Cours de chimie organique, Dunod, 19th ed.,
2015, pp XVI.
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Definition of Organic Chemistry

® organic chemistry is the chemistry of carbon-containing molecules (compounds)
® organic molecules contain carbon “covalently” bonded to other (non-metallic) elements
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® carbon is in group 4 of the 2nd period of the PSE; 4 valence electrons on 2nd shell for bonding

® carbon is tetravalent, connects with four bonds (electron pairs) to other atoms
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Modifications (Allotropes) of Carbon

graphite fullerenes, nanotubes diamond
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every carbon has 3 neighbors every carbon has 3 neighbors every carbon has 4 neighbors
every carbon has 4 bonds every carbon has 4 bonds every carbon has 4 bonds
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® carbon is always tetravalent (connected with four bonds to other atoms)
® coordination geometry: tetrahedral (4 neighbors), trigonal (3 neighbors), linear (2 neighbors)
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trivial name

isobutane

acetone

acetic acid

benzene

styrene

Different Types of Chemical Formulae

IUPAC name

2-methylpropane

propan-2-one

ethanoic acid

benzene

1-phenylethene

molecular formula

C:4H1O

C3HeO6

C2H402

CeHe

CsHs

condensed formula

CH;3 -CH(CHs )-CH;

CHs -C(O)-CHs

CH5-C(0)-OH

CH;COOH

CeHe

C5H5-CH=CH2
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Learning Outcomes

organic chemistry deals with molecular compounds of carbon

carbon is always tetravalent

carbon can attain different hybridization states, coordination geometries
carbon forms covalent single, double, triple bonds to other atoms
therefore, a vast array of binding options, molecular geometries

carbon in stable molecules is always tetravalent

carbon in stable molecules is really always tetravalent!
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