Rules, formulas, conversions, units, definitions, and nomenclature 
Valence Electrons – electrons in the entire outer most occupied energy level.  Covalent – shared electrons.  Ionic – opposite charge attraction.  Writing Lewis Structures – (i) count up the number of valence electrons, (ii) construct a molecular backbone. Put LEAST electronegative atom in center if possible, (iii) fill up the octets for the outer atoms, (iv) share electrons in double bonds if necessary, (v) add any additional electrons to the central atom, (vi) check your structure to make sure it has the correct total number of valence electrons, (vii) look for other important factors (formal charge, resonance).  Electronegativity – attraction of shared electrons.  Formal charge = the number of valence electrons the free atom normally has minus the number of electrons assigned to that atom when bonded in a Lewis structure.  Resonance – alternative locations for electrons allow a hybrid structure (electrons positioned in all locations at the same time).  Isomers – two different structures with the same formula.  Bonding – results from constructive overlapping of orbital wave functions.  Antibonding – results from destructive overlapping of orbital wave functions.  σ bond – head on overlap.  π bond – side by side overlap.  Acid: a substance that can donate a proton.  Base: a substance that can accept a proton.  Lewis Acid: electron pair acceptor.  Lewis Base: electron pair donor.  The stronger the acid, the weaker or more stable its conjugate base will be.  Induction: attraction or repulsion of electrons through bonds.  Constitutional isomers: have the same molecular formula but different connectivity of atoms.  Primary carbon: attached to only 1 other carbon.  Secondary carbon: attached to 2 other carbons.  Tertiary carbon: attached to 3 other carbons.  Quaternary carbon: attached to 4 other carbons.  Nomenclature: The longest continuous chain of carbons is the parent chain.  Number the longest chain beginning with the end of the chain nearer the substituent.  Designate the location of each substituent.  When two or more substituents are present, give each substituent a number corresponding to its location on the longest chain.  Substituents are listed alphabetically.  With two or more identical substituents, use the prefixes di-, tri-, tetra- etc.  Commas are used to separate numbers from each other.  The prefixes are NOT used in alphabetical prioritization.  Choose the name that gives the lowest numbers overall.  Naming Alkenes: Find the longest chain containing the double bond and change the name of the corresponding parent alkane from -ane to -ene.  Three-Dimensional Formulas: For bonds in the plane of the paper, use a thin line - For bonds that come forward out of the plane of the paper, use a solid wedge - For bonds that go back into the plane of the paper, use a dashed wedge.  Stereogenic center: If two groups are exchanged on an atom to produce a new stereoisomer, that atom is a stereogenic center.  Priorities: Of the atoms directly attached to the stereogenic center, atoms with higher atomic number are given higher priority.  If priority cannot be assigned based on directly attached atoms, the next layer of atoms is examined.  Groups with double or triple bonds are assigned priorities as if their atoms were duplicated or triplicated.  Meso compound: achiral despite the presence of stereogenic centers, superposable on its mirror image, has a mirror plane of symmetry.  Electrophiles  (“electron-loving” reagents ): seek electrons, are electron-deficient themselves e.g. carbocations, are good Lewis acids.  Nucleophiles (“nucleus-loving” reagents): seek a proton or some other positively charged center, are electron-rich themselves e.g. carbanions, are good Lewis bases, may be any molecule with an unshared electron pair, the most affective nucleophiles have a full or partial negative charge that needs to be stabilized by reacting. Protic solvents - have a hydrogen atom attached to strongly electronegative atoms.  Markovnikov: when H-X is added across a double bond, the halide (X) will add to the carbon that can form the most stable radical intermediate.  Anti-Markovnikov: when H-X is added across a double bond, the halide (H) will add to the carbon that can form the most stable radical intermediate.  Chemical shift: the position of the signals in the NMR spectrum (units are ppm). Downfield: lower frequency is to the left in the spectrum.  Upfield: Higher frequency is to the right in the spectrum.  The number of signals in the spectrum corresponds to the number of unique sets of protons.  High electron density around a nucleus shields the nucleus from the external magnetic field.  Higher frequency energy (higher energy) is needed to excite shielded atoms and the signals appear upfield in the NMR spectrum.  Lower electron density around a nucleus deshields the nucleus from the external magnetic field.  Lower frequency energy (lower energy) is necessary to excite deshielded atoms - the signals appear downfield in the NMR spectrum.  Splitting: equal to the number of equivalent protons on the adjacent carbon + 1.  Mass spectrum: plot of ion mass / charge, assuming the ion analyzed has a charge of +1, the x-axis of a mass spectrum represents the masses of ions produced.  The y-axis represents the relative abundance of each ion produced.  Z: the groups of highest priority are on the same side of the C=C.  E: the groups of highest priority are on the opposite sides of the C=C.  Carbene: a carbon center with two single bonds and a pair of electrons.
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Name Atoms Structure Name Atoms Structure
Methane 1 CH, Heptadecane 17 CH3(CH,)15CHj4
Ethane 2 CH3CH3 Octadecane 18 CH3(CH,)16CH5
Propane 3 CH3CH,CHg4 Nonadecane 19 CH3(CH,)1,CH4
Butane 4 CH3(CH,),CH34 Eicosane 20 CH3(CH,)1gCH34
Pentane 5 CH3(CH,)3sCH34 Heneicosane 21 CH3(CH,)19CH34
Hexane 6 CH3(CH,),CHg Docosane 22 CH3(CH,),0CH3
Heptane 7 CH3(CH,)sCH34 Tricosane 23 CH3(CH,),1CHj4
Octane 8 CH3(CH,)sCH34 Triacontane 30 CH3(CH,),6CH5
Nonane 9 CH3(CH,),CHg4 Hentriacontane 31 CH3(CH,),9CH4
Decane 10 CH3(CH,)sCH34 Tetracontane 40 CH3(CH,)35CH35
Undecane 11 CH3(CH,)9sCH3 Pentacontane 50 CH3(CH,)46CH34
Dodecane 12 CH3(CH,)1oCH3 Hexacontane 60 CH3(CH,)s56CH34
Tridecane 13 CH3(CH,)11CH3, Heptacontane 70 CH3(CH,)g5CH35
Tetradecane 14 CH3(CH,)1,CH5 Octacontane 80 CH3(CH,),5CH4
Pentadecane 15 CH3(CH,)15CH34 Nonacontane 90 CH3(CH,)gsCH35
Hexadecane 16 CH3(CH,)14CH4 Hectane 100 CH3(CH,)g6CH35
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