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CHEM 108A, SS16 Last Name, First Initial

1. Fundamentals

=

==
(a) 10 pomts raw a Lewis structure (lines for covalent bonds) for each of the following
molec e sure to include all lone pair electrons and circled formal charges, where appropriate.

(i) KOCHs u (ii) Hydrogen Sulfide (H,S)
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wConvert the following condensed structures into skeletal (zig-zag) format.
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(c){(10 points) Phe following compounds are listed in order of acidity (most acidic on the left). Indicate
the a imate pKa value that belongs to each compound in the boxes provided.

6
MM\ j\OH NH 4* H50 NH5

gl [s] [w] k] [35] £ ek

(d {10 pomt‘s Explain the meaning of a compound’s pKa in 10 words or less without equations
orr ces to equations (“used to rank acidity” is not an acceptable answer!).
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2. Molecular Structure

o

(a) %4 poth Draw two additional resonance structures for each compound below, using curved
o

arr tion to indicate electron movement. Indicate whether each new structure is equivalent to
the given structure or non-equivalent. Lone pairs are not shown on heteroatoms (O and S).
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(bq (10 pointg) Circle the most polar molecule and draw a large X over the least polar molecule

be " use the space below to draw the 3D structure of each. - O t+ necessSay Y I{U\/
6 - @) v 4 L(J\A 1
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= (+)-Biotin
gff Isodihydrohistrionicotoxin

(d) (6 points) What is the bond angle and shape for each type of hybridization?
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3. qug,aBia;ﬁ:Chemistry

Last Name, First Initial

(ay(d points)Circle the correct order of relative acidity for the molecules below from most (left)
to least(right) acidic.
Most acidic Least acidic
(i) CHsNH3® > CH3OH," > CHsNH; > CHsOH > CH3CHs
(i) CHsCHy > CH30H > CHaNH, > CH3zOH,"™ > CH3NH5"
(iii) CHgOH," > CHaOH > CHsNHs" > CHsNH; > CHsCHg .
( (iv)CHsOH,™ > GHgNHg" > CHeOH > GHaNH, > GHyCHs
.= 4 W e 25 <O
(k) (10 points)Circle the correct acidity ranking.
Mo idic Least acidic
o 0 0
Cl @) E
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(i) Cl OH F
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(iii) /U\OH Cl F

*(c) (50 points) For each set of reactants...

Indicate (circle) which is the acid and the base

Draw the products in the appropriate place to indicate the conjugate acid and base
Use curved arrows to indicate electron movement in starting materials (reactants)
Predict the direction of the equilibrium with an arrow pointing to reactants or products.
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4. Nomenclature and Functional Groups

(a) (15 points) Provide the IUPAC names for the three following compounds. lef‘\’#S
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(b) (10 points) Draw the structure of 4-bromo-1-tert-butyl-2-methylcyclohexane.

fr 3B R T
kr ]
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(c) (20 points) Circle and identify all the functional groups in the molecules below. Alkanes don’t

count as functional groups in this context. Hint: there may be more than one of the same functional
~group and you should circle and identify each of them! ’ ’ )]‘D M
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5. Stereochemistry

(@) (75 points) Chiral centers are of great importance in recognition by cell receptors and enzyme
active sites. Indicate the chiral centers (AKA stereocenters) in each compound with a star (*).

OH

‘ H
. N—=
NHs © o CO,H

HO

- per i ovrect
Sm Isopenicillin N Epinephrine

(adrenaline)

(b) (12 points) Designate each chiral center as R or S on the lines below each structure. If the
indicated atoms are not chiral, leave the line blank.

; :
b &N A /SHZANHQ % NH, F/s'k?/\Nngs o
AK/QLNH2 /'4\/2\NH2 CN CN CN

NH
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(c) (8 points) Indicate whether the following pairs of compounds are enantiomers, diastereomers,
constitutional isomers, the same compound, or not related.

N\ ' Clo 4 3
KMA &B_ 1l \':‘E €O MESS B&C ,J HAS G OIS

P [*] s (. . o / P N o o
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£ o ” / ' - /, ! = L s 5 " y i~ (
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(d@points) Draw any two examples of meso com;i)ounds. , ) \
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6. Conformational Analysis

(a) (20 points) Consider the rotation around the C71-C2 bond of 1,2-diiodoethane.
Draw the least stable and most stable conformations of this compound as Newman projections.

Least stable
[O

—

(b) (30 points) Consider the foIIowmg compounds:
cis-1-Fluoro-2-iodocyclohexane and frans-1-Fluoro-2-iodocyclohexane

Draw the skeletal structures and two chair conformations of each. Circle the more stable
conformation of each compound and briefly explain your selections below each pair. Your explanation

should include the relative strain of each compound.

cis-1-Fluoro- ’
2-iodocyclohexane i I

C f (\\

uﬂ'n

trans-1-Fluoro-
2-iodocyclohexane
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