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CHEM 2212 

First Semester  

Organic Chemistry Refresher 

 
 
 
 
 
 
 
 
 
Having Trouble? Watch our weekly workshops and get ahead! Workshops last approximately 2 hours. 
Private tutoring is also available by appointment on our website, www.scienceguyz.com.    
 
Need Help All Semester? Register for the Semester Plan which includes Workshops, Exam Review 
Sessions, Mock Exams, a Lab Review Session, and Office Hours. Please see our website for pricing. 
 
 

 Current Course Offerings at Science Guyz:  

• General Chemistry 1 - CHEM 1211  
• General Chemistry 2 - CHEM 1212  
• Physics 1 – PHYS 1111 
• Physics 2 – PHYS 1112 
• Organic Chemistry 1 - CHEM 2211  
• Organic Chemistry 2 - CHEM 2212 
• Biology 1 – BIOL 1107 
 

 
For hours of operation, important dates and other info, check our regularly updated website:  

www.scienceguyz.com 
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Introduction: 

Welcome to your second semester of Organic Chemistry! This packet reviews the most important 

concepts from the first semester that you will likely see again in the course. This is by no means a 

comprehensive review of every topic in your first semester, but it is a great refresher of some useful 

naming rules, structural representations, and reactions. We encourage you to try this packet without 

the video to see what you recall, then check your answers! Happy studying.  
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Nomenclature Rules from Organic 1 

I. To Name a Compound:  

1. Determine if a priority group (alcohol) is present. Priority groups are listed at the end of the 

parent chain name.  

2. Find the longest continual chain of carbons that includes the priority group, if one is present.  

i. If there is no priority group, identify the longest continual chain of carbons. 

ii. If a cyclic ring is present, it must be the parent chain, unless an alcohol is present on 

another chain.   

iii. If there are multiple chains of equal length, choose the chain with the greatest number of 

substituents.  

3. Number the longest chain such that the priority group has the lowest locant.  

i. If there is no priority group, number the chain such that the substituents receive the lowest 

possible locant.  

ii. If you can number in either direction and the locants are the same, pick the direction that 

gives the first alphabetized substituent the lower locant.  

4. Identify and name the substituents with a locant in front, denoting where the substituent falls 

on the parent chain.  

i. If there are multiple substituents of the same type, aggregate them together and include a 

prefix denoting the number, along with their locants (ex. 2,2,3-trimethyl).  

5. Assemble the name by alphabetizing the substituents, then adding the parent chain name, 

then the priority group at the end (if there is one).  

i. Never alphabetize by prefixes (di, tri, etc.) unless the prefix is inside the parentheses of a 

complex substituent.  

6. Any stereochemistry present (R/S or E/Z) should be placed in front of the name inside 

parentheses.  

i. If there is only one stereocenter of a type (ex. one chiral center), no locant is necessary.  
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Example: Provide the IUPAC name for each of the following compounds. 
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Structural Representations: Newman Projections 

I. Newman Projections: method of visualizing single bond rotation.  

a. Staggered Conformation: more stable projection; places atoms/groups 60° apart. 

b. Eclipsed Conformation: less stable projection due to overlapping bonds. 

 

Example: Which projection represents the most stable conformation of 3-methylhexane?

 

 

Example: Translate the following skeletal structures into Newman projections. 
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Structural Representations: Chair Conformation 

I. Chair Conformation: the most stable conformation of cyclohexane; minimizes all angle and torsional 

strain.  

a. Axial Bonds: point straight up or straight down; give rise to 1,3-diaxial interactions (steric 

strain) 

b. Equatorial Bonds: point outwards and up or outwards and down (slanted); preferred bond for 

bulky substituents 

Example: Which represents the most stable conformation of cis-1-bromo-4-ethylcyclohexane?

 

c. Chair Flips: method of rotating cyclohexane such that the axial bonds become equatorial and 

equatorial bonds become axial. On chair flip, direction (up vs down) does not change.  

 

Example: Complete the following chair flip template by adding the missing substituents. Then, decide 

which chair is more stable. Do not include hydrogens in your answer.
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Acids and Bases 

I. Bronsted Acids and Bases: 

a. Bronsted Acids: proton (hydrogen with no electrons) donors 

b. Bronsted Bases: proton acceptors 

1. Generally, are [neutral with a lone pair of electrons] or are [negatively charged with a 

lone pair of electrons] 

2. Always Bases: Any time an alkali or an alkali earth metal is attached to a non-metal, 

this species will always be the base (ex. NaOH, LiCH3, etc.)   

II. Lewis Acids and Bases:  

a. Lewis Acids: electron acceptors (usually group III making three bonds or transition metals).  

1. Uncommon Lewis Acids: TiCl4, FeBr3, SnCl2, AlCl3, and BF3.  Remember that any of the 

halogens used in the list above can be exchanged with other halogens.   

2. Other neutral Lewis Acids can accept a pair of electrons via a resonance form. 

b. Lewis Bases: electron donors  

III. Ranking Acidity: Acidity can depend on several situations depending on the relationship between 

the atoms bearing the most acidic proton.  

 

Example: Assess the pairs of compounds shown below and select the most acidic. 
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Electrophilic Addition Reactions of Alkenes 
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Electrophilic Addition Reactions of Alkynes 
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Example: Complete the following guided synthesis by providing the missing reactants, reagents, or 

products. 
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Substitution and Elimination of Alkyl Halides 
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Alkyl Halide 

Substitution 

WN/SB 

KOC(CH3)3              DBU 
LDA                         DBN 
NaH 

SN/SB 

NaOH              KOCH3 
NaNH2             NaNR2    

SN/WB 

KCN               NaBr 
NaN3             NaOAc 
H2S                CH3SH 

WN/WB 

H2O             CH3OH 
               

1° E2 SN2 SN2 - 

2° E2 E2 SN2 - 

3° E2 E2 SN1 &/or E1 () SN1 &/or E1 () 

 

Example: Predict the major products to the reactions below. 
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Radical Reactions 
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Spectroscopy Summary Tables 

 

 

 

 

 

 

 


