UNIT IX: ORGANIC CHEMISTRY

(Chemistry 11)

I. Introduction to Carbon Compounds:

· There exists over 20 million carbon compounds, and over ________________ new ones are synthesized each year.  

· Carbon compounds are the most industrially prolific, present in everything from ___________, to ________________, to ______________

· Carbon compounds exist naturally in the Earth as __________________, or deposits of decaying plants that have accumulated and undergone pressure buildup over millions of years.

· The vast amount of uses and chemical properties of carbon compounds warrants it to have a special branch in chemistry called ___________________________.
II. Organic Compounds & its Classes:

· C atom has _______ valence electrons for bonding and can be covalently form ______ bonds with other species.

· When __________________ bonded, C compounds are _______________________ in shape.  This _______________________ allows for some carbon compounds to be of enormous lengths.

· Other C compounds can also form into _____________ and __________________.

There are 2 classes of organic compounds:  

1)  Hydrocarbons – those compounds that contain only _____________ and _________________.

2)  Hydrocarbon Derivatives – where the H atoms are ____________________ with other compounds or atoms.

No matter what class of organic compound, all possess a __________________________________.  However, this backbone may be _________________ or ___________________________.
Whether the compound is a hydro-carbon or a derivative, there are two forms that it can take:

1) Saturated:  ________________________________________________________________________________________________________________________________________________________________

2) Unsaturated:
________________________________________________________________________________________________________________________________________________________________
III. Hydrocarbons- A Closer Look:

There are 3 families of hydrocarbons:  1)  ___________________________: singly bonded hydrocarbon

                      



   2)  __________________________ : doubly bonded hydrocarbons

               3)  __________________________: triply bonded hydrocarbons.

A. Alkanes: (CnH2n + 2)

· May be _________________ or _______________________.

· Have relatively _______________ boiling points due to the molecules’ ________________.  As # of C increases, boiling point increases due to _______________________ forces.

i) The First 10 Alkanes: (Straight Chains)
1. ______________________:  

2. ______________________:

3. ______________________:

4. ______________________:

5. ______________________:

6. ______________________:

7. ______________________:

8. ______________________:

9. ______________________:

10. ______________________:

ii) Nomenclature:For Branched Alkanes
PREFIX – PARENT – SUFFIX


                            Where are the substituents?     How many C?          What family? (alkane, alkene, or alkyne?)
1. Find the __________________ continuous chain of C atoms present in the molecule.  This is the _______________________ name of the molecule.

2. If 2 different chains of equal lengths are present, choose the one with the ____________________ number of branch points as the parent.

3. Beginning at the end nearer the __________________ branch point, number each C in the parent chain.

4. If there is branching an equal distance away from both ends of the parent chain, begin numbering at the end nearer the _______________________ branch point.

5. Assign a name to each ___________________ according to its point of attachment to the parent chain:

Change the ending of the substituent to –yl.


Also assign the substituent with a number according to its placement on the # of the parent C.


B. Alkenes (CnH2n)

· There is at least ______double bond along the carbon ___________________.
· Alkenes are more ________________ because the site of the double bond can be ___________________ to form a single bond.
Nomenclature:
The double bond gets ____________________ when naming alkenes.  This means that the site of the double bond gets the ___________________ number possible.  Aside from this, all other rules apply when naming alkenes.

SUFFIX:   ------ene
C. Alkynes (CnHn)

· There must be at least one ________________ bond in the backbone chain of an alkyne.
· Even more reactive than alkenes because the triple bond can be opened to form _________________ single bonds.
Nomenclature:

· The site of the triple bond gets __________________________.  This means that the triple bond site gets the lowest possible number.

· All other rules apply when naming alkynes.

SUFFIX:  ------yne


IV. Functional Groups in Organic Compounds:

Functional Group:  an ____________________________________ on an organic compound that tells us which _______________________ a particular compound belongs to.  

                                  All organic compounds that belong in one family share similar __________________ properties.


There are ___________ different functional groups:  1)  _____________________________

2) _____________________________

3) _____________________________

4) _____________________________

5) _____________________________

6) _____________________________

7) _____________________________

8) _____________________________

A. Alcohols:

Functional Group:  
Nomenclature:   (a)  Numbering of the _________ group takes ________________  -  It gets the ___________________ possible number.  

(b) Suffix: ____________________

B. Aldehyde:

Functional Group:

Nomenclature:  (a)  Functional group gets ______________ priority.  The functional group is always found on C1.  Therefore, no ________________ designation is necessary.
(b) Suffix:  ___________________


C. Ketone:

Functional Group:

Nomenclature:  (a)  Site of _____________________________ gets first priority.

(b) Suffix:  ___________________

D. Carboxylic Acid:  

Functional Group:  

Nomenclature:  (a)  Functional group gets ___________ priority.  The functional group is always found on C1.  Therefore, no ________________ designation is necessary.
(b) Suffix:  ________________
E. Ester:

Functional Group: 

Nomenclature:  

F. Ether:

Functional Group:

Nomenclature:  (a)  Name the two ______________ on either side of the oxygen ___________________.



        Change their ending to _______________

(b) Suffix:  ___________________

G. Amide:  



Functional Group:  
Nomenclature:


H.  Amine:  
Nomenclature:

V. Cyclic Organic Compounds:

Carbon has the special ability to form extremely ____________________ ringed (cyclic) structures that are either ____________________ or _________________ bonded.

	    ____________________


	  ________________________
	   _______________________

	                            ______________________


	Benzene:


Nomenclature for Cyclic Compounds:
1)  For substituted cyclic structures, number in a way so that the ______________ # results for the substituents.

     Any functional groups will get _________________________.


Example:

2)  If two or more different substituents are present, number the substituents _________________________.


Example:

3)  For Benzene, there are special __________________ that represent the placement of substituents.

Example:


VI. Isomerism:
Isomers:  two or more molecules that share the same chemical _________________, but differ in the way the atoms are bonded, or differ in the way they are _________________ arranged.

There are two types of isomers:         a) Constitutional (Structural) Isomers: where two molecules share the same chemical _____________, but the placement of the atoms differ.

                                                            b)  Stereo-Isomers:  two or molecules that share the same physical placement of atoms, but differ in their ___________ geometry.

A. Constitutional Isomers:

· Same formulas, but differing placement of the atoms.  The isomers must belong to the same ___________________.



Example:  CH3CH2CH2CH2CH2OH  (pentanol)
B.   Stereo-Isomers – CIS/TRANS Isomers:

· Exists only for ______________ bonded molecules.
· The double bond _______________ the rotation of the bonds in space.



Example:


VII. Reactions of Organic Compounds:

1) Esterification:  chemical reaction that produces _______________.





Example:  ethanol  +   butanoic acid  →  ethylbutanoate  +  H2O



Exercise:  1- pentanol  +   ethanoic acid  →   ___________________  +   H2O


2) Substitution Reaction: where one or more __________ on an _______________ is substituted with another atom or molecule.


i)  ALKANE  +   X2   →  ALKYL HALIDE



ii)  ALKYL HALIDE  +  NH3   →   AMINE



iii) BENZENE  +  X2   →   BENZYL HALIDE
3) Addition Reaction:  Where the double bond or triple bond site on an _________________ or __________________ is broken to form a singly bonded molecule.


i)  ALKENE  + H2/HX/H2O/NH3  →   Singly Bonded Product
WORKSHEET:  Alkanes Worksheet





WORKSHEETS:  * Alkanes, alkenes & Alkynes Worksheet #1, #2


                              * Alkanes, alkenes & Alkynes Worksheet





















































WORKSHEET: * Functional Groups Worksheet #1


                           * Functional Groups Worksheet #3 





WORKSHEET:  * Cyclic Organic Molecules Worksheet


                              * Benzene and Arenes Worksheet





LAB:  15A – Making Isomers of Some Carbon Compounds








      ALCOHOL  +  CARBOXYLIC ACID                        ESTER   +  H2O





LAB: 15B - Preparation of Esters








