Name:

Last First MI
Chemistry 234
Exam 1
Summer 2018 Dr.]. Osbourn

Instructions: The first -‘l—g questions of this exam should be answered on the provided Scantron. You
must use a pencil for filling in the Scantron sheet. Ensure all erasures are complete. Any questions left
blank will be marked incorrect. Answer the remaining questions on the exam itself. Show all work and
provide complete explanations.

Please write your name on:
o The first page (Exam Cover Page)
e The second page (Grading Page)
e The Scantron Sheet - Circle your Last Name

Please bubble in your WVU Student ID Number on your Scantron sheet.
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Multiple-Choice
Choose the-ene best answer for each of the following questions. Record this answer on your Scantron
sheet. Additionally, circle your answer on this exam. (2 points each)

1. Arrange the following in order of increasing stability.

Moro /MMO
di \f bl
c D

A B
@D<B<C<A
C<A<B<D
c¢. D<C<B<A C<A< B s D

d A<C<B<D
ee C<D<B<A

2. Which diene from the structure bank on
the right will give the fastest normal

(0}
Diels-Alder reaction? pZ N
NG x-OCHs /ﬁ

ad

Structure Bank i

a b c d

3. Which dienophile from the structure Os_H CN o) OCHg
bank on the right will give the fastest %\( /\/U\ N ;
. I Z NC H {
normal Diels-Alder reaction? CN
e ab ac

alC

ad 1

4. The compound shown below has p-orbitals.

ety

O NNU =

Py oe

5. When subjected to electrophilic aromatic substitution conditions, which one of the following
aromatic rings will react the fastest?

5@
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6. Which statement regarding the Friedel-Crafts reaction is incorrect?
a. Carbocation rearrangement does
b. ALewis acid catalyst is required
¢.. Nitrobenzne will not undergo a Friedel-Crafts reaction.

The Friedel-Crafts alkylation can be used to prepare propyl benzene.
e. All of the above statements are correct.

not occur in the Friedel-Crafts acylation.
for the Friedel-Crafts reaction.

7. Arrange the following bonds in order of increasing length.
| []]

G) 1<1l<1I
b. IlI<II<I
c. lI<I<Ill
d I<II<Il
e. llI<I<Il

8. In what type of orbital does the nitrogen lone pair reside?
H

N \ Upire ien He ovswer in Q23

—

a. s
b. sp
c. sp?

@sp?
e. p

9. Which of the following can successfully be used as a diene in a Diels-Alder reaction? Bubble in the
letter for all that apply!

@ @® @ &© o« e

10. Which one of the following is the least stable?

@ CHs O Ej)/\.)
TS
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benzal ﬁg
11. Structure = represents toluene and Il represents zaideh .

C? Hy NH, O oH  OnOH
1 [] m v v
a. LV
b. IV
I, III
. Vv,V

e. None of the above

12. What is the hybridization of the oxygen atom in the following structure?

//
0

d. S

Sp
c. Jsp?

d. sp3

13. Consider the reaction shown below, which structure(s) represent the 1,4 product(s)?
Cl 7
cl
)\/K —— )\A\\/CI M\/C' M
cl 3 | Cl

a I
11
III
d. TandlII

e. IandlIIl
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Completion Section
Answer the questions below in the spaces provided.

() 14.Provide the IUPAC name or-structure for each compound below. (3 points each)

a.
HoN_ A b.
4 NZE

Br
E’_‘i{ éfw\’m"'ﬂlg" A, ne. \-—lo romo—S—e)rlqj\ - 2-propyl \benzeney
Oy © @ @Cpm;c-\ Subsldvents i T_ritcr @

(\o) 15. For each compound below, determine if it is aromatic, anti-aromatic, or non-aromatic. For aromatic
and anti-aromatic compounds, indicate the number of m-electrons. (2 points each)

7 — \ N
0 N e
Ceomad C@ ﬂ@;ﬁ(‘ cromal; @ coti —-@mai;)c Qroma{, C@

(0®“e' —_— Te- (a@ne- ‘-—/@ne- 2_@1‘[6-

(4) 16.Explain why the aldehyde is both resonance and inductively electron withdrawing. Use structures
and drawings to depict your answer (4 points)

@ daws 04 (1)@
o | Oa[d also | _
Skovd é___) @ = @
H |
? + er*"'dmu)S - (csenance +akes ‘“’k: Tl e- out
- dﬂ?ﬂ-@ o OF‘H/m r»fl OP +he r”l’j' @
(2) 17. Arrange the following from most activated (1) to least activated (4). (2 points)

) H
N Ph’N\[( J\/ /;5\ G2
AL © o | o Musi Wave enfire ocdes
14 E E D:l Comect Hor Crcdd.

(3) 18. Explain why the following Friedel-Crafts reaction does not work as written. What could you do
instead to get the desired product? (3 points)

Cesrbocalisn rtmmztw\e_nl Fives ¢

Cl
© :I;r ©/Y CD explenadian @X

of problem
Betbr method:  |) CJ/U\\/

@
Could jusl slale: ;
‘v a Fe. aq,la!:ém -Pa”uwd 2.) i.\z}\)—)\)H.Z ) ON~ Sbn"\uz{ C
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(ﬂ 19. Predict t'he major product(s) for each reaction shown below. If the reaction does not proceed under
the specified conditions, write “No Reaction” (2 points each)

B'_ 8~
& NANX _Her R @ -1 for L or
\l/\/\ (1 equiv) ﬁ/\/'% — m

o

b. © , \IO . @l @z ; N - k- M fhacons

Y ? Skruclrw-‘:fy
¢ MeO
X -
MeO

MO
8¢
d. Br, 2 -1 _‘;‘. /'\?’ or MJH|P|C.
)\f “40°C \/l\\~(\ _r = Pmcluc:b
®

C(,D 20. Draw all four potential products for the following reaction. Then, using an X, indicate which
products are kinetic products and which products are thermodynamic products. (6 points)

@ 8- D

@ ] B |
NN @AY | %@/ g
4/ i m% - fry J 1

2 ' Lo
Amust pick both

Kinetic Products: ] ] _f b:uk.:
Ma
@\)rhermo. Products: [] 7 ™Ma9

Wave fna_
L st pick all 3 U erodduck s
(\\) 21. Consider the molecule shown below and answer the following questions. . ?d v
a. Draw two additional resonance structures. (4 points) i0 dient
b. Circle the resonance structure that is the major contributor to the resonance hybrid. (1 point) Oy

c. Draw a picture of the molecule showing d. How many atoms are in conjugation? (1 pt)
the location of every p-orbital. (2 pts) < @

. What is the hybridization of the oxygen? (1 pt)
A
oD @ wut sk a

S P—O(‘Lﬁ}q‘S SP“ @

o0 taa f. In what orbital(s) do each of the three oxygen lone
pairs reside? (2 pts)

wolewole

%F" <p*
Okay i ey ncluole chuble P, ;
bonds 1n STr @
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(g) 22. Provide the missing reagents in the following reaction scheme. (8 points).

or KM/’O‘( fo)
HNO3 ¢

[CO [or NGOy
1 /&w@/k OH
© or \/V\b:;lh\na«c, +L\

—~~ ragels  NO2 Ik, 6] N I: ]

niclz L | B
or SH/NC[ or /’t;/*/d
(3) 23.Explain why in structure I, the nitrogen lone pair resides in a p-orbital while in structure 11, the
nitrogen lone pair resides in an sp3 orbital. (3 points) @ L~ a reasonable e_x?lqna'n'.'n; o g
e — . cromalcity. | &l _{ ,
@ y Tt Sie i, e lote P isn @ prockit o9
N O a Con)ugctkd Cromalie \(\'qj‘
H NX—NH

Structure | stucturel -0 Sle T1, dhe loae Par i W A0 3(33 orbilak b[@

Vivs 1) 1o a prorsial Sives on anliommadic Dis.
(‘L) 24. What starting materials were used to prepare the following Diels-Alder adduct? (2 points)

O CN CaO
@D

\ 4

US

5 a” @

(V) 25. Consider the reaction shown below and answer the following questions.
a. Draw the major product(s). (2 point) No,

H2N\© ®N02 'lz'\)‘@@ | &I\)\@
- \ADZ

b. Show the electron pushing mechanism for the formation of the nitronium ion from nitric and

@

sulfuric aci/dgoirgﬁo s ,-} O® S
T ry T »
g f gi il > BB = 0=8=0 1 1ho
WS+t SO

HNO3 Sie
+ . Useresonance str;uctures to explain why the amino group is a strong activator. Be sure to show
all of the relevant resonance structuresafter initial nitronium ion addition. (5 points)

I % — @(//Eﬂl@e-ﬂ @

J: @@(J(O-'nl}l} ‘“’ml cniline 2AS LIGS L—{”‘ rcSononce S}lr-

RO, Nave em OCket  [owos dhe Cresy for N
=AS =n in\mfu:nj cohine. A‘/

[



