Fall 2019

Answer Key

Chemistry 233-001/002
Exam 1 - Version B

Dr.]. Osbourn

Instructions: Answer the first 14 questions of this exam using the bubble sheet attached to the end of
this exam booklet. You may detach this sheet if you wish. Answer the remaining questions directly on

this exam. Show all work and provide complete explanations.
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Multiple-Choice
Choose the best answer for each of the following questions. Record each answer on the attached
bubble sheet. Ensure you completely bubble in your answers. (2 points each)

1. In what orbital does the nitrogen lone pair reside in the following molecule?

a. sp? .
b. sg “NH
@Spg )\/
- p

e. none of the above

2. What is the energy cost associated with the H/Cl eclipse in the following conformation? The
relative energy (Ere) of the conformation is 3.7 kcal/mol.

¥

a. 0.7 kcal/mol 6?'{4

1.7kca1/mol O+ 1.0t % = 3,?‘
c. 1.9 kcal/mol HHf

d. 1.0 kcal/mol l‘OL\HH l.O X=|.F

3. How many hydrogen are bonded to the carbon bearing the negative charge in the following
structure?

zero o

one
c. two

d. three

e.

four

4. In the following group of compounds, | is the strongest base while _| | is the weakest base.

a. LIII
b. 1L, 1 e
~—/

c. IILII
LI

d
I II

5. What is the CH3/CH3 dihedral angle in the following Newman projection?
a. 90° CH,

b. 120° H CH,
@ o Q;z
d. 45° H H

e. 180° H

NO NO NO

e e
=/ ~—



6. What is the formal charge on sulfur in the following molecule?

.zero O (a—(o_o - O

+1 0N
c. +2 :S/\
d. -1 HSC OH
e. -2

7. What is the hybridization of atoms A and B?

a. A=sp? B=sp? ® 3

b. A—SIJ3B—5102 O@\ B—» NHy ©
c. A=sp? B=sp? A
.A—sp3B—sp3 )\/

e. None of the above

8. Which of the following contains an amine and a thiol functional group?

NH, O H 0
)\/\S/ )J\N/\S/ AN )J\N/\SH
H H
a b () d

9. Which arrow best describes the following acid/base reaction?

P e
H H

a- (RN

® =

c. —_—

10. How would the following complex substituent be named when attached to a parent (P) chain?

- -

a. 4-methylhexyl
1-ethyl-2-methylbutyl

C. 3-(4-methylethyl)

d. 1-ethyl-2-methylhexyl




11. What is the second most acidic proton in the following molecule?

@H\? H=~—c¢

/SM@
O

HN
SN

12. How many ionic compounds are present in the box shown below?

a. zero .
b one ~~_OLi AN KBr
@ two
d. three CH
3

13. In the following molecule, | is the longest C-C single bond and is the shortest C-C single
bond.
a. LII
b. 11,1 SN

(<) L1 b

d. IIL 1 (| ]|
e. ILII

14. What is the orbital overlap involved in the following bond?
a. Cp-Op
b. Csp2-Osp?
c. Csp?-Osp & Cp-Op MO

Csp2-0sp? & Cp-Op T

e. None of the above



Completion Section

Answer the remaining questions directly on the exam itself. Please write neatly and darkly as your
answers will be scanned.

(4) 15. Write the I[UPAC name for each molecule shown below. (3 points each)

a.
\(p-iSoPropcﬂ[-g,b—dimc“n&lnonang
) & © e
-1 Wony abe OFCJ'QF
. of substitvents
' . | =| W penl Chain
S-flvero -2,3 -cdimeth \oc.-l-cme_,
RSl b V)
O & @ @
c. prther, 2-buiyl
3:3-dibromo - dert-butylhephanc,
@D Y W)

ether @

ketone, T seelling
alky Wislake

CCr'ooxylic, acid

@

4) 17.For each of the following, use the provide template to complete the Newman projection or 3D
g
structure. (2 points each)

Newman Projection 3D Structure Newman Projection 3D Structure
a. b.
CH N,
HO W OH N H :
/'\/ HSC\_/\/
H B- H F H Z
Br F
@ @

template template

T 1o pediad Cedt — 7



(&) 18.Draw the highest energy and lowest energy conformations of 2,2-dimethylbutane viewing along
the C2-C3 bond. (3 points each)
Highest Energy Conformation Lowest Energy Conformation

\\5C, Q’"S C,\ls

ok
>k/ O “
H H N H
g e QL S

(12) 19. Use the molecule shown below to answer the following questions. Note: All appropriate hydrogen
are drawn in on non-carbon atoms! (2 points each)

a. Draw in all lone pairs. @ - f | Missig or \ exlmn
<. Z b. Write in the formal charge on any charged atoms. .
[ ‘O: H -See Sir.
o l c. What is the hybridization of the following atoms?

3
X_eZ @ y_SPT @
d. The geometry at carbon Z is -l*c&ra\m.olr&l @

e. How would you classify the alcohol (i.e. 1°)?

2° @

(4) 20.Draw a valid Lewis or skeletal structure for C4HoN. (4 points)

NIy

* A o] vt bl have @ TT‘EDIA Or & rinj.

@ valid nevimd @ if slucka is vald bot H
Stevelie cloesalt repeesent Hre. Coned Aarmoly (Cabgn)

(‘4) 21. Complete the acid/base reaction shown below by drawing the conjugate acid and conjugate base in
the appropriate spaces. Then circle the equilibrium arrow that best represents the direction of the

reaction. (4 points)
S @ o O

N+ﬂ@@A\+J\

Q\H

Conjugate Acid Conjugate Base



(LQ 22.Draw the products of the following acid/base reaction and include curved arrows to show electron
flow. (4 points)

@“m S @ ®
o LNy C(l\\o ®

o 4 NHL{
A
H ~ R

(\o) 23.For each of the following: I. Draw the additional resonance structures; II. Add curved arrows on the
first structure to show electron flow; III. Circle the major resonance contributor. (5 points each)

@ Cerons HN N
©ONH N
I

N e 7%

@ Circle @S&r ® Sir

-0 C/ >__/,?‘ -
)I @ : @O}r‘clc
y_ N eitve order 7

(&) 24.Circle the stronger acid in each pair and provide a very brief explanation. (3 pts each)

| &>
sy s (“sen )ED vs <~ OH

: T
Se is leryer then S : the. Conjonate base is rFesonance

Stabilized.
D aitized. &
(2) 25.Convert the following skeletal structure to a condensed structure. (3 points)

W Oy CHCl (C),CH (AR, @&

Cl L 0\10.9 W (QD

(3) 26. The following compound contains |2 sigma bonds and Y pi bonds. (3 points)
N

H LT &
gz
=
HW
H
(3) 27.Draw three valid isomers of hexane. (3 points)

o~ /\)\ /Y\ elic.

@ epca valid isomer




