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Multiple Choice (Choose the one best answer for each of the following. Using a #2 pencil, record this
answer on the scantron provided.)

1. - Which one of the following groups has the highest priority?
-CH(Br)CH,CH;, B. -CH,CH=CH, C. -CH;
| D. -CH,CH(CH;), E. -CH,CH,CH;
2. Which one of the following is the most stable carbocation?

3. Which one of the carbocations shown below is MOST likely to undergo a 1,2-hydride shift?
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How many chirality centers in the molecule shown below? Be careful!
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(1 93“% Which of the following compound(s) is/are chiral?

o

A. pr---



Name:

Last First MI
6. Which of the compound(s) in the preceding question is/are meso?
A A B. B C. C
@ D E. Both A and B.
7. Which one of the following compounds has the S configuration?

H
oL@
e G AL

A O ¢

CH»CH
H Br 2Cry
G
D \@ All but C are S configuration.
CH3CHLCHy
£y
9
8. An organic molecule has five chirality centers. The maximum number of sterecisomers possible
for this molecule is: W st isomees = D'LS = AEI AV R L= A 1) =30
Al five B. ten C. twenty
é} thirty two E. sixty four
9. Diastereomers, ...
A, are mirror images of each other. No

B. have an opposite R/S designation at every chirality center. i\jw
@ have different boiling points and can be separated by distillation.
D. are different constitutional isomers. #
E. can be interconverted by rotation about single bonds. fy

0. The specific rotation and boiling point of (§)-2-iodobutane are +15.90° and 120°C, respectively.
Which one of the following statements is TRUE?

. The specific rotation of (R)-2-iodobutane is +31.80°. Ny
@ The specific rotation of a racemic mixture of (R)-2-iodobutane and (S)-2-iodobutane
is0°,
C. (S)-2-iodobutane is achiral f\ii} .
. (R)-2-iodobutane will have a different boiling point than {8)-2-iodobutane. Nfﬁ;
E. (S)-2-iodobutane rotates light by +15.90° independent of concentration. Nop

11. What type of solvent is best fo@reacﬁons?

polar aprotic B. nonpolar aprotic C. nonpolar protic

polar protic E. None of the above.



Name:

Last First Mi
la- > (‘lo > !‘x?
12. List the following compounds in order of decreasing S{1 reactivity. The correct order is:
Ci
Cl Cl
/ﬁ 5 Gc} j ]ﬂ L\( |
oL l/{} Cl Iz
1. i1 I V.
A I>MI>IV>T11 B. O>IV>1>11 C. M>>IV

@ V>I>1>10 E. vV>I>1>11 W >W ?I>ﬂ'

13. Homolysis of a C-H bond in cyclopentane (draw it!) would give:
&

' O H
¢ \‘ H ‘ H N
A, % C. 5 )

+ @ * o+ °H

D. OﬁiH&) E. N

14, An equilibrium mix%lﬁr/e,oﬁ;butylcyclohexane contains the two conformational isomers shown.
Since at 25°C AG® MZ%M/mol for interconversion between conformations, the numerical
value oféiﬁ fe(fﬂi/s%o—cess is and the conformation is favored at equilibrium.

f%ywafdj LA

C(CHz)s

"{%V!ﬁz’é(ﬁ G

fiég)}léi | %Hﬁ m{/C(CHSk AG = -20.5 kJ/mol
x + ,ixﬁk ik
4y

: vwg(f, atial ! %u@}m}

A. 3920; axial B. (.000255; axial @ 3920; equatorial

D. 0.000255; equatorial E. 682; neither
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15. Which one of the following is an elimination reaction?

H
Hy c: s
A G O\ +HBr — 3 5 o’ \CH3 H By ac&ﬂﬁg"‘% Wi’i

c CHs
g‘uLah}tH{Pch][\L b
TN
B. O—‘Br + NaCCCH; —» Czcm% + NabBr J 3%}&{'“}'\

C. O—OH + NaNH, —¥® Q_ " *Na + NHj Ptc d Paat ﬁm

D. 2 CHCH,CH,CH; + 13 0, 8CO, + 10H,0 (sdmb%ﬁm b O K A
. 22 . (H:2
r N
E ] ne” \CH/@ HyC CH X .
@ | | | | + HBr H&»@liiﬂﬁﬂ%f{ﬂi"’"

HaCu_ /cr@ HC__-CH
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Partial Credit (Fill out the remaining questions on the exam itself. Show all work, provide complete
expianations, and circle the answer(s} to be graded.)

16, Give a structure (line or structural) for each of the following compounds. Show cis/trans
(6) or /S stereochermstry (3 D dlrectlonahty) where appropriate. 7 ¥
of bakd o sp*
Al : }nﬁj:hlonde f B. {3R)-3 ~methylhexaneér ’ﬁH

C.

AC name for each of the following sc ures.
(®) hoxans. 5brows

jgw‘z nes

i7. (ive a correct

IUPAC Nathe: ( 35 -3tk o hexgne, IUPAC Name: ﬁ (Qm “&m
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) 4
Circle which one of each of the foilowmg pairs will proceed faster by a@g’echamsm If bath

b b

proceed at the same rate, circle both.

A

B.

' . . ‘\-‘gﬂfjﬁ‘%ﬁi T S
Circle which one of each of the following pairs will proceed faster Bly an Sy m‘%aél%%h . Ifboth

1-bromeo-l-methyicyclohexane + H,S  vs,

CH,CH,Br + NaSH VS,

-

bromocyclohexane + NaOCH; / VS.

i

CE‘I3CI’IZBY + NaSCH3 VS.
{polar protic solvent)

¢ CH;CH,Br + NaSCH; ) V8.

proceed at the same rate, circle both.

A. romocyclohexane + HOC.H} VS.

Rode=k CrRx N T

nw#g PIAPALISE

/mwh‘m“’-m\ .
CElomosycloherane B3 ) 73
@ﬁ) T8 M UShaghhT S

+
bromocyclohexane + HOCH,; P Ry, \g‘{m}}}f\ ’ﬁf{ﬁ

TTCH,Br + NaSCHL o mﬂLa Rerthatd

lar aprotic solven F Nu gjy%

(CH:); CCH,Br + NaSCH;,

}')\Qh&“i ?@ U}Qd

bromoeyclohexane + HOCH, ERP AR

(non-polar solvent)
B. @30}1(&)(:1{3 +H,0 vs.  CHCH(BrCH; + NaOEy 3 Lo dipenchact
T - e Nu gfr eﬁi

C. igh ¢onc. (CH3):C-1+ N};{M VS. low cone. (CH,);C-1 + NH,
D.  CH,CH(CIHCH, + L0 vs.  (CH).C-Cl+ HOy

Je . |
Given the reaction profile shown below, determine the following.
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Reacfants
Reaction Progress/Coordinate
Answers

A. How many elementary steps are involved in the overall reaction?
B. How many fransition state species are involved in the overall reaction?
C. How many intermediates are involved in this reaction? L [
D. Is the overall reaction exothermic or endothermic? orgly Hoopmic,
E. Which step is the slow step (first, second, third, fourth step)? I 5;??}’\

How do you know? Explain.

Thi sféfﬁ 'hus Hh f\df\%

tchdion 4 mﬁg



Name:

Last First MI

21. Specify the mechanism type (Sy1 or Sy2) and show detailed step-by-step mechanisms for

(21)  obtaining the given products Give as much mforrnatmn as possible and be sure to show
movement of electrons using curveci a negatlve formal charges, intermediates,
ete. For Su2 mechanisms, show { . Don’t skip any steps in the

mechanism.

HaC tCH‘?’ HSC ’OH H3C‘ OH

A. Hzo /!
polar protic solvent
Mechanism?
Sul
CH3CHoCHy f\a}i CH,CHoCHg
B NaNH,
- . ’
e, G Cl polar aprotic solvent HZNMC\\
HSCT: ‘\,17‘ Mechanism? \\H CHz

a Sn
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‘_5—‘\5 & ¢ @Cav\vdgi

\
I,

%

CBF OCH;
C HOCH;,
* B o
\ polar protic solvent /

Mechanism?
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22, Consider the following pairs of compounds. Label how the compounds are related. Are they
5 constitutional issmers, conformational isomers, diastereomers, enantiomers, or identical?
Br Br
A. Relationship?
;" Br
CHjz
B. Relationship?
Hsc \ \CH3
CHs,
Ci i
2 ©)
C. d o %} Relationship?
'3 ]
Cl-
o N
NG e &
D, C..> g) o, Relationship?
A Wl A
Q0 " e inpd
B g LN
r CH Br Br
H \\ 8 H ‘\ f‘ H
E. 7{3 : C‘/ >b__é( Relationship?
H3C Br H H3C 3 CHS
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