Organic 











Name: _______________________


__________________________________________________________

-- Smells & Tastes, Medications, Food/Nutrients, etc.

· 
______________________________________________________________

**These compounds are parent compounds from which many organic compounds are derived.


alkanes: contain only single bonds (_________________) end in _________

alkenes (olefins): contain at least one C=C double bond (___________________) end in _________


alkynes: contain at least one carbon-carbon triple bond (_________________) end in ______


aromatic hydrocarbons: benzene-based



-- 





___________________________________________________________________





     _________________________________________________________________

Organic Nomenclature


Memorize the first ten prefixes.



1 = meth-, 2 = eth-, 3 = prop-, 4 = but-, 5 = pent-,



6 = hex-, 7 = hept-, 8 = oct-, 9 = non-, 10 = dec-


NOTE: Hydrocarbon substituent groups use these prefixes and end in –yl.

Naming Alkanes


1. Find the longest continuous chain of carbon atoms. Choose the appropriate prefix.


2. Number these “chain” carbons, beginning with the end nearest a substituent.


3. Name and give the numbered location of each substituent.


4. List substituents in alphabetical order. Use the –ane ending.



EX. 
Name the following.

Naming Cycloalkanes

· Use the cyclo- prefix.

· EX. 

Name the following.

Naming Alkenes


1. Find the longest chain that includes the C=C. Use the -ene ending.


2. Number so that you get to the C=C as soon as possible.


3. Use di- or tri- if you have two or three double bonds.



EX. 

Name the following.



4. For geometric isomers (different spatial arrangements of atoms), use cis- (same) or



trans- (opposite)).




EX. 




C=C





C=C

Naming Alkynes


Minor changes:
1. Longest chain must include carbon-carbon triple bond.






2. Use –yne ending.

Aromatic Hydrocarbons


Basic three to memorize...
benzene


toluene


phenol




bromobenzene


ortho-



meta-


para-dichlorobenzene







   ___________________________________________________________

_____________________________________________________________________________

e.g., C4H10
Functional Groups






   ___________________________________________________________

_____________________________________________________________________________

-- largely determine how molecules behave


-- R, R’, R’’, etc. are the symbols for alkyl groups


Alcohols (R–OH)



   _____________________________________________________________________

_____________________________________________________________________________



OH is polar




-- alcohols (especially low molar mass ones) tend to be soluble in polar solvents

Naming – add a suffix –ol, if needed add a number to indicated which C atom the group (OH) is on.

Alcohol nomenclature – some examples 














  CH3






CH3–CH–CH3


CH3–C–CH3

CH2–CH–CH2







  OH




  OH


OH   OH  OH

Halides (R-X)




___________________________________________________________________

_____________________________________________________________________________


Naming – by citing the location of the halogen attached to the chain.

Examples:

CH3Cl





CH3CHFCH3




CH3Cl2CHClCH3
Ethers (R–O–R’)


     _______________________________________________________________________

_____________________________________________________________________________




-- made from two alcohols via condensation




-- commonly used as solvents




2 CH3CH2OH

Naming – place an –oxy between 2 types of C molecules.

Examples:



CH3 – O – CH3





CH3 – O –CH2 – CH3

The carbonyl group


is common to several functional groups.



Aldehydes (—C—H)



      ____________________________________________________________________

_____________________________________________________________________________

Naming – Substitue –al in place of –e of corresponding alkane name.

Examples:

CH3CH2COH




CH2O




CH3COH



Ketones ( —C—)



   _____________________________________________________________________

_____________________________________________________________________________

Naming – Replace the final –e from corresponding alkane with –one.

Examples:





CH3COCH3






CH3COCH2CH2CH3


Organic Acids (—C—OH)




       ________________________________________________________________

_____________________________________________________________________________



Naming – Replace –e from corresponding alkane with –oic acid.

Examples:

CH3CH2COOH







CH3COOH


Esters (—C—O—)



 ______________________________________________________________________



Naming – Combination of the alkyl group found in the alcohol (ethyl) and the name of the acid with suffix –ate replacing –ic. 






carboxylic acid
   +
      alcohol




ester

Examples:




CH3COOOCH2CH3






CH3CH2COOCH3
Amines (R—N—R”)



   _____________________________________________________________________

_____________________________________________________________________________




-- organic bases

Naming –e ending of the alkane name is changed to end in –amine and the alkane chain is numbered to show location of amine group.

Examples:




NH2CH3






CH3NHCH3


Amides (R—C—NH)



  ______________________________________________________________________

_____________________________________________________________________________

Naming –e ending of the alkane name is changed to end in –amide and the alkane chain is numbered to show location of amine group.






carboxylic acid
   +
      amine




amide

Organic Reactions


Alkanes are very stable, due to strong C-C bonds.



--




Combustion  when an organic compound reacts with oxygen to produce CO2 and H2O


 --

Substitution  reaction in which one or more atoms replace another atom  or groups of atoms in a molecule
halogenation (a substitution reaction)



Addition  reaction in which an atom or molecule is added to an unsaturated molecule
Alkenes/Alkynes



the multiple bond is broken and extra atoms are inserted




-- 






   H

    H


     H–C–C–C–C–H 
   +
     Cl2



   H

    H



Hydrogenation    an addition reaction in which hydrogen is added




-- requires a catalyst to rupture the H=H bonds




-- catalysts are usually finely-divided metals






​Esterfication a reaction between an organic acid and an alcohol to produce an ester and water



-- 

Saponification an ester reacts with an inorganic base to produce an alcohol and soap



-- 

Fermentation   a biological process in which oxidation occurs in the absence of oxygen



-- 
Polymerization   the production of polymers (a large molecule that is formed by many monomers)




-- via addition reactions...





-- via condensation reactions, in which water is formed from two reactants...










  C=C





  C=C





H





H2O





+





  C=C





H





H





H





H





HBr





+





H





H





H





  C=C





H





H





H





H





Structural Isomers





Saturated





Unsaturated











Aldehyde





Ether





Halides





Hydrocarbons





























H











H





Organic Chemistry





H





H











catalyst





H2





 Br2





+





+





  C=C





H





  C=C





H





H





H





H





H





H





H





CH2CH3





CH2CH3





CH3CH2





CH3CH2





H





H





H





H





H





H





  C=C





H





H2SO4





H





“lots” of


ethylene





catalyst





Alcohol





Functional Group





  OH





Ketone





Organic Acids





Ester





Amine





Amide
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