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I. General Knowledge (24 pts; 3 pts each) Answer the following general knowledge questions by
inputting the correct answers in the spaces provided.

What is the molecular formula of the following molecule?

@)

_N
Z
2 Molecular Formula: CsHiuiNO

Rank the following molecules in order of increasing heats of formation (AHy):

CO 00 00 ©-E-G
A B C y

lowest AH; highest AH;¢

Answer the next few questions about lisinopril, an antihypertensive and the 2™ most prescribed
drug in 2016. Parts a-f refer to the image below:

Lisinopril (Prinivil)

a) What is the name of the circled functional group? amine

b) What is the hybridization of this nitrogen? sp’

¢) What is the molecular geometry of this nitrogen? _ trigonal planar

d) What is the absolute configuration (R/S) of this center? S
e) How many total p-orbitals are present in lisinopril? 15

f) What is the number of possible stereoisomers for lisinopril (including itself)? 2° =8
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I1. Resonating (30 pts) Answer the following questions about Molecule A shown below.
a) (6 pts) Which functional groups are present in the molecule? Circle all that apply.

amine thiol ether alkyne

nitrile benzene ester alkyl halide
Molecule A

b) (8 pts) Circle the chiral center in Molecule A below. What is its configuration? Draw its
enantiomer in the box provided. Furthermore, how many conjugated p-orbitals does Molecule

A have?
< Circle the chiral center! (One atom!) /'\):Nil\
L Configuration of chiral center: R Br Z N 0
|
| H

H # of conjugated p-orbitals: 7

@

Br

enantiomer of Molecule A

¢) (12 pts) The anion of molecule A, shown below, is stabilized through resonance; draw two
major contributing resonance structures below (no curved arrows). Minor contributors will be
given fewer points. Of all 3 resonance structures, circle the most contributing resonance

structure, and provide a brief reason why. /\
/ N D

BUGE P L [ AL

@)
S,

Anion of Molecule A Resonance structure 1 \Qasonance structure 2/

Explanation for most contributing structure:

L

Negative charge on most electronegative atom (all have atoms with full octets)

d) (4 pts) Provide the curved arrows to show how to get to one of the resonance structures

you drew above.
BV P L A,
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III. Two of a Kind (24 pts; 3 pts each) Indicate the relationship between the following pairs of
compounds, using the following notation: constitutional isomers (CI), enantiomers (EN), diastereomers
(DIA), unrelated (U), or the same molecule (S). Write your answers inside the corner boxes provided.

mg

Tl
Tl
0))

Br. — Sl
DIA S
O O Cl EN

One of the molecules in the above boxes is a meso compound. Draw it below. Is it optically

active?
Optically active? Circle ONE: YES

meso compound

Referring to (-)-menthol below, is it levorotatory or dextrorotatory? Draw its most stable
chair conformation in the box provided.

OH
Circle ONE:(_ levorotatory ) dextrorotatory
OH

) thol most stable chair conformation
-)>-mentho
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IV. Aromas and Colors (23 pts) Answer the following questions pertaining to aromaticity and color.

a) (12 pts; 3 pts each) Determine whether the following molecules are aromatic (A), non-aromatic
(NA), or anti-aromatic (AA). Please provide your answer on the line below each molecule.

. N N
H%\N | 7 Y= X TNt
N+ | . — = |

Non-Aromatic (NA) Aromatic (A) Anti-aromatic (AA) Anti-aromatic (AA)

b) Anthraquinone, a precursor for many manufacturing dyes, has the molecular structure shown
below. In its pure form, it appears as a yellow powder.

720 nm
violet 360 NM 4

0 420 nm 630 nm
purple orange
blue yellow

0]
_ 490 nm 580 nm
anthraquinone blue-green green
520 nm

(3 pts) How many conjugated p-orbitals are in anthraquinone? 16

(2 pts) Anthraquinone absorbs photons in what range of wavelengths? A color wheel has been
provided for you.

Between 420 nm and 450 nm

(6 pts) Parietin, shown below, is an anthraquinone-based manufacturing dye. What color do you
predict parietin to be, and explain your reasoning using 20 words or fewer.

OH O OH

O‘O Predicted color: orange
O/
o)

Parietin

Explanation:

Parietin has more conjugation, resulting in absorption of a longer wavelength
of light and reflecting (complementary) orange instead of yellow
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**Bonus: Answer the next few questions for some extra credit points. These are strictly extra points,
meaning that missing these are fun points meant to help you.

(3 pts) Naming was a scary thing for many of you, so here is a chance to get some extra points
with that knowledge. Draw S-2-bromopropanal.

Br
AO

(3 pts) If you came to lecture on the first day (and hopefully a few times after that, also), then
the following figure should look familiar to you (granted that you show up on time):

What is he holding in his right hand? Flaming test tube

If this guy represented Dr. Pham, what would his middle
initial be?
Hung V . Pham
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