Final Exam Worksheet
Types of bonds

lonic Bonding:
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What is the bonding type of each molecule below?
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Hybridization
Determine the hybridization of the hearted element:
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Lewis Structures

Draw the Lewis structure of the following compounds:
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Formal Charge
Assign each molecule a formal charge (if applicable)
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Constitutional Isomers

Draw all possible isomers of C3H7Cl
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Draw all of the possible isomers of propanol
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Identify the constitutional isomers of Molecule A
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Resonance
Rules

1. Avoid breaking a single bond
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2. Never exceed an octet for second-row elements (C, N, O, F)
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3. Less than the octet is okay
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This carbon atom
does not have an octet



Do the following resonance arrows violate the octet rule?
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Which of the following arrows is valid?
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Draw all possible resonance structures in the following compounds:
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MO theory/Quantum Mechanics

Average level
of lake
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Follow these three principles of filling electron orbitals:

Aufbau’s:
 lowest enerqy  orbitals are Filled First

Pauli Exclusion:
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Identify the element based on the configuration/energy diagram:
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What is the electron configuration of sodium? Noble gas configuration?
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According to MO theory, which of the compounds cannot exist?
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Bonding

How many sigma and pi bonds are in the following molecules?
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Which of the compounds has the longest and shortest carbon-carbon bond? CH3CH3 and

HCCH / ///;_
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Order the compounds below in decreasing bond length: HI, HF, and HBr
HI > Hbr > HF

Do the compounds below have an overall dipole moment?

CHa4 NH3 H20 CO2 CCl4 CH2Br2 ‘9_03
no v lég,&)f@& st ” " ¢t i >
a7 . +—
HV%—H H,I(\/\,_, {/O\R‘ o=c=0 f("&“' H—C~8r
H \~ H - ( :r;l
g Br

What is the carbon atom's Hybridization state, molecular geometry, and bond angle in the
compound below?
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*bonus* What are the functional groups here?
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Order the compounds in increasing boiling point:
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Functional Groups

Identify the functional groups in the compounds (there can be more than 1):
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What kind of intermolecular force is the strongest? Weakest?
a. London-Dispersion |vZeakel
b. Dipole-Dipole

c. Hydrogen Bonding
SHronge

What intermolecular force is present among all molecules?
| ondovi = Dispersion
Acids and Bases

Define Bronsted-Lowry acids/bases:

Proton donor/accevtor

Define Lewis acids/bases:

0" mctppr / ¢~ donors

Identify the acid, base, conj. acid, and conj. base of the reactions below:

HCl + NH: — NH." + CI
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OH- + HCN — H:O + CN-

The , M/‘/ @V the pKa value, the stronger the acid!

Rank the compounds in increasing order of basicity:

CH:O", H.0, NHs, H:N-
Hy0 < NH, < CHy0" < M N®

Circle the most acidic hydrogen:
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Which of the compounds is more acidic?
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Nomenclature 101

Naming Alkanes:

1 CH, methane
2 C,Hg ethane
3 CsHg propane
4 C4Hqo butane
5 CsHqo pentane
6 CeHy4 hexane
7 C;Hqg heptane
8 CgHyg octane
9 CgHyo nonane
10 CyoHoo decane
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If there is a competition of numbering chains of an equal length, number so you get the

“ (2N ~E amount of substituents

2. Use (3{\/\0’ to indicate a ring

3. To name alkyl substituents Pf\@ ‘Ry . \

\%4

4. Number the parent chain and assign substituents the ( QW éS{T number possible
according to IUPAC rules

5. To put names together, J\W\_MXJHZ@ substituents and combine using _/ OMA‘ -




Common names of alkyl groups (memorize)

Branched alkyl group with 3 carbon atoms
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isopentyl or isoamyl neopentyl
(3-methylbutyl) (2,2-dimethylpropyl)
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pentyl

When a substituent appears more than once on a single carbon:

# of functional groups: | Prefix:
2 Di-

3 Tri-

4 Tetra-
5 Penta-
6 Hexa-

Naming Alkyl Halides

1. Halogen is treated as a Sub §bitugnd
Naming Alcohols

1. Number the chain that includes the hOU{ffW‘jl group
2. Endsin ~(7’

3. Alcohol gets 'VY\‘UY‘H?‘Q, (for the purposes of this class)




Bicyclic Compounds
1. Find total 3+ _calhons c(./w//_lf? ed
N
2. Use %bf&{)ﬁm

3. Find 1)[ ’K@f‘&mu Zpﬂzééif

4. Order paths going IﬂV\%ﬂf “’7 SVW/W& 'ﬁ:

Naming Alkenes
1. Endsin_— ENE
I
2. Use the longest chain that [Wﬁ[M#(CS —

3. Pibond is assigned (/W//S{T 'F'l

Allyl and Vinyl groups
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Vinyl Allyl

Naming Alkynes

1. Use — lél“é

2. The triple bond should be assigned ’OW&% :H:

Alkenes and Alkynes: Which Takes Priority?

A molecule containing an alkene and alkyne with no higher-ranking substituents

« will be numbered so as to provide the lowest set of locants
- will be named so as to arrange the ene/yne alphabetically




Name the compounds:

Ci5-1.3 -l chlerocyclo hexane

S - Ses-hutyl -V~ ethyl -3- methyllonaue
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Draw the compound based on the name:

Trans-1,3-dimethylcyclohexane (Z)- 2-bromo-2-butene
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3-methylcyclopentene 2,5-dimethyl-3-hexyne
10-ethyl-2-methylbicyclo[3.3.2]decane 2-methylpentene
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Conformational Analysis

Identify the most stable newman projection of the molecule below:

OCH, OCH,
H,C CH, B CH,

Draw the newman projections:
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2,3-dibromobutane looking down the C2-C3 bond:
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Draw the chair conformation ring flip of the compounds below:
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Label the compounds as cis, trans, or non-isomeric
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Which of the compounds has the greatest amount of ring strain:
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What is the hydrogen deficiency index of the compounds below:

Degrees of Unsaturation = (2 x #carbons) + 2 + #nitrogens — #hydrogens - #halogens
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Stereochemistry

Isomers

Stereoisomers
Constitutional isomers o
(Same connectivity)
(Different connectivity) .
Nonsuperimposable

Enantiomers Diastereomers
Nonsuperimposable Nonsuperimposable,
mirror images and NOT mirror images

Designate the configuration on the following compounds:

' O-H

Designate sequentially (1,2) the stereochemistry at the numbered sites in the molecule shown below:
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Name the compound with the R & S configuration:

(1S ,39) - I-ethyi ~3-methyl Cyclo hexane,

Substitution and Elimination Reactions

MEMORIZE THIS TABLE!!!

Strong Base/
Weak Nucleophile

Strong base/
Strong Nucleophile

Weak base/
Strong Nucleophiles

Weak base/
Weak nucleophile
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Predict the products of the following reactions and identify what kind of reaction is happening:
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Reactions of Alkenes and Alkynes

Predict the major product of the following reaction.

/\’/\/ Bra Br
R,
H,0

HO

Give the major organic product of the following reaction.

1) BH3/THF
P e —=  ?
2) HOOH, NaOH

Br
OH

o

OH
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OH

There is no reaction under these conditions or the correct product is not listed
here.



Which product would form under the conditions given below?

Pd
catalytic Pd, H, \/l\/ : , ,

Pd
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Give the major product in the reactions below:
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Fill in the missing reagents and identify the reaction being done:
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Circle the major product:
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There is no reaction under these conditions or the correct product is not listed
here.




Predict the products:

RoH
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~Z 1) Hg(OAc),, CH;0H
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2) NaBH, OMe
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Multi-step Synthesis




Radical Reactions
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Radical Stability:
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Resonance in radicals:
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Identifying the weakest bond:

The weakest C-H bond comes from the Yot S +ﬂ5‘€ e d‘(‘”{/

Start by drawing all possible radicals and compare stability:
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The radical mechanism patterns:

1. Homolytic cleavage

XEX A2 XX

ot W

2. Addition to a pi bond

X /A\NNWN x\/

3. Hydrogen Abstraction

xoﬂ?—q —> X-H ‘R

4. Halogen Abstraction

R./V@—/yc —7 R-X + X

5. Elimination

X
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6. Coupling

x "My = x—x



Halogen

Name the radical mechanism and draw the arrow pushing:
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Patterns can be grouped into 3 categories, Tncdtation, Pro Pag)aétm TeNniM{fM

Initiation Termination
Homolytic
cleavage Coupling
Propagation
RTEN
X—X Addition Hydrogen Halogen x'/\ /\'x
to a 7 bond abstraction abstraction Elimination
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AXEUre win

When doing radical reactions remember: when a new

when adding to an existing __(, hﬂ"ﬂ' ( @Vl'é ¢r a2 vace i€

form!




Draw the radical mechanism below, and name the mechanism being used in each step:
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Draw the mechanism and label:

AN H-Br
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Give the major product of the following reaction.
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There is no reaction under these conditions or the product is not listed here.
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Give the major product of the following reaction.

Br,
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Br

There is no reaction under these conditions or the product is not listed here.
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Draw the products of this reaction:
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