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Name: _________________________________
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This exam consists of 18 questions on 5 pages. Please write your name at the top of each page. Read all of the questions carefully. If there is anything that is unclear, please ask. Answers should be placed in the spaces provided and written legibly. Be sure to answer all of the questions on the exam.

You are allowed to use a model kit. A periodic table is provided on the last page of the exam. 

The exam is worth 100 points. Each question is labeled with its exact point value. You have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted.

As always, cheating is not allowed.
Good Luck!

For questions 1-8 circle the one best answer. (3 points each)

1. Which of the following statements about carbocations is false? (Chapter 4)
A.
Carbocations are planar.
B. 
The carbon that bears the charge is sp2 hybridized.
C. 
There is a lone pair of electrons on the carbon that bears the charge.
D.
Carbocations are electrophilic.
2. Which of the following is a secondary alkyl halide? (Chapter 6)
A. 
methyl bromide
B. 
t-butyl iodide
C. 
isopropyl chloride
D. 
propyl bromide
3. Which of the following solvents is best for an SN1 reaction? (Chapter 6)
A. 
acetonitrile
B. 
dimethylformamide
C. 
acetone
D.
acetic acid
4. SN1 reactions usually proceed with: (Chapter 6)
A.
slightly more retention than inversion at the reaction center.
B.
slightly more inversion than retention at the reaction center.
C. 
complete inversion at the reaction center.
D. 
complete retention at the reaction center.
5. Which of the following compounds will undergo an SN2 reaction most readily? (Chapter 6)
A.
(CH3)3CCH2Br
B.
(CH3)3CBr
C.
(CH3)2CHBr
D.  
(CH3)2CHCH2CH2CH2Br
6. Which one of the following carbocations is most likely to undergo a hydride shift? (Chapter 6)
[image: image1.wmf]C

H

2


A.

     
           B.


C.

             D.

7. The numbers “1” and “2” in the E1 and E2 reactions represent which of the following? (Chapter 6)
A.
The number of steps in each reaction.  


 
B. 
The number of transition states for each mechanism.
C.  
The number of reactants involved in the rate-determining step.
D.  
The number of intermediates involved in the reaction.
8. Which of the following statements is true? (Chapter 6)
A. 
Secondary carbocations will rearrange to form more stable primary carbocations.
B.
Methyl halides always undergo SN2 mechanisms.

C.
E1 reactions always occur with anti-coplanar geometry.
D. 
Zaitsev’s Rule states that the least substituted alkene product is most likely to be formed in an E2 mechanism.
9. (7 points) Consider the following compound (A). (Chapter 5)
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(a)  How many stereocenters does A have?  ____________

(b)  How many distinct structures can be drawn that are diastereomers of A?  ____________
(c)  Label each asymmetric carbon in A as R or S.

    A
10. (3 points) Name the following compound: CH3CH2CH2C(CH3)2I (Chapter 6)
11. (8 points) Mark each statement about cis-1,2-dichlorocyclopentane as True or False. (Chapters 5 and 6)
______  It is a geminal dihalide.

______  It is a vicinal dihalide.

______  It is a meso compound.

______  It is a tertiary alkyl halide.

______  Its enantiomer is trans-1,2-dichlorocyclopentane.

______  It has the same boiling point as trans-1,2-dichlorocyclopentane.
______  It is chiral.

______  It is miscible with water.
12. (4 points) Rank the following species in order of increasing nucleophilicity: (Chapter 6)
CH3CO2-     CH3S-     HO-     H2O

13. (4 points) Why does CH2=CHCHBrCH3 undergo solvolysis in ethanol much more rapidly than 2-bromobutane? (Chapter 6)
14. (8 points) Consider the halogens fluorine, chlorine, bromine, and iodine. (Chapter 6)
(a) Which halide ion is the best leaving group?  __________

(b) Which halide ion is the best nucleophile?  __________

(c) Which halogen is the least polarizable?  __________

(d) Which halogen is the most electronegative?  __________

(e) Which halogen forms the weakest bond with carbon?  __________

(f) Which halogen forms the most polar bond with carbon?  __________

(g) Which methyl halide has the lowest boiling point?  __________

(h)
Which ethyl halide has the highest density?  __________

15. (8 points) Provide a series of synthetic steps by which (CH3)2C=CH2 could be prepared from 2-methylpropane. Show all necessary reagents (including solvent and/or special conditions). (Chapter 6)
16.
(6 points) Determine whether the two structures in each of the following pairs represent constitutional isomers, enantiomers, diastereomers, or identical compounds. (Chapter 5)
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17. (8 points) Draw the complete mechanism for the following elimination reaction, clearly showing regio- and stereochemistry. (Chapter 6)
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18. (20 points) For each of the following reactions, predict whether the predominate mechanism(s) will be SN1, SN2, E1, or E2. Then, draw the major organic product(s) for each reaction, including appropriate stereochemistry and regiochemistry. (Chapter 6)
[image: image5.wmf]B

r

N

a

O

C

H

3

C

H

3

O

H

B

r

C

H

3

C

O

2

N

a

C

H

3

C

l

C

H

3

O

H


(a)

(b)

(c)

[image: image6.wmf]C

H

3

B

r

N

a

O

C

H

3

C

H

3

O

H

C

l

H

2

O



(d)


(e)

[image: image7.wmf]C

H

3

B

r

N

a

O

C

H

3

C

H

3

O

H

C

l

H

2

O


� EMBED ChemDraw.Document.4.5  ���

















� EMBED ChemDraw.Document.4.5  ���














� EMBED ChemDraw.Document.4.5  ���








� EMBED ChemDraw.Document.4.5  ���





� EMBED ChemDraw.Document.4.5  ���





� EMBED ChemDraw.Document.4.5  ���








page 5

[image: image8.wmf]C

H

2

[image: image9.wmf]B

r

N

a

O

C

H

3

C

H

3

O

H

B

r

C

H

3

C

O

2

N

a

C

H

3

C

l

C

H

3

O

H

[image: image10.png]T [0 [-SIU9MS[3, AT Sa[oUTY-3US195 A0S TqT sy -ding wo g1 [

6661 ‘61 A NT¥D
a7 1Z/2p TSE Ay i woR) ¢

§€d 6661 ‘€1 TR ‘NEPD WL [[1-L0] 10§ sassewt
1A/ sy o b Tt i oy sawreN paaosddy puE S3SSE SV AT S661

66/TT/L  RweIg UeN TS

(@90 (6c0) (860) [332) (€0 [§552) [%2] [2] G @0 (Ler) | 68TOBET (3¢50 €T 18€0°TET
TI| ON| PIN| WA | s7 | JO |3 | WD | WV | 1, AN [ n |ed |uL
£01 201 101 001 66 36 6 9% <6 +6 £6 6 16 06
96wl | v0eLl [1eveesot| ozior [ceoserot| ogor [resteset| criet |vostct | ocost | (evD [ #Trn [cocosort| otrort
nT| qx |wr| g | oH |AQ [qL | pD | g (WS |wWd [ PN | M | 2D
=) 09 3

1 oL 69 89 L9 99 9 €9 1<) 19 65 8¢

(€60 (630) Ammw o @wo (690) (990) (590 (@90 (€90 (@90 190 [¢24) 970 (€20
z s 5
IN | sH | Ud | oS |ad | Jd | oV | &g | M
311 911 11 4l 1 oIt 601 801 L01 901 cot o1 63 83 i3
@ | 010 (600 [8£08680T| TL0T [€€8€°40T | 6500T (55996961 ( 8L0°C61 [ L1TTOT [ €061 | L0TOST | bS'EST |6LYGOBL [ 6pSL1 [co68ET | LTELET |ShO06TE
W wod|d|ad |[IL |sH|{ W | M| T | SO || M |l |JH | eT| ed| SO
98 8 8 €8 w© 18 08 6L 8L n oL L L €L o Ls 95 <5
eziet |Lr069zt[ ogzet [ooctet [orcsit s [ urwTin [asoszor| arsor fossoszor] cotor [ (se) ¥656 | 8€906C6 | reel6 | sscosss| coLs | sLoves
X |1 2L | aS | uS | U | PO | 8V | Pd | U4 | 0¥ ON|AN [ IZ | A | IS | 94
I £ [ Ic 05 6t st i oF <t [d o 1 or € 8¢ LE
08°€8 | $066L | 968L |oorcewr| 19TL | €2L69 | 6cc9 [ ovseo [pecosc [oozeease| cosice [srose6 S| 19661 | civeos [ Losir [oleccetr| sio0r | £360°6E
DI | eS| sV |eD | e | uZ | ny| IN| 0] | DI AW |3S|e A
9 ce be €€ 43 1€ o€ 6C 8T T 9T T 3 @ 1 [ 61
Y66 | LTSHSE | 990TE |19L6L605| 6680'8C [8£ST86°9C] 0506°+T o636
w1 S d| IS |IV SIN| BN
81 L 91 <1 1 €1 a 1
L6010 feovse6 | ve66<t [pL900¥T | LotoTl | TIgOr 8ITI06 | 1469
SN | 4 O| N| D | d °d| VI
ot 6 3 L 9 < i3 £
2092007 | $6L00'1 ¥6L00°T
°"H| H H
4 1 '

SJUQWIS[H QY JO 9]qe], OIPOLI]



[image: image11.wmf]O

H

C

H

3

H

H

O

H

C

H

3

H

C

H

3

O

H

C

H

3

H

O

H

O

H

O

H

[image: image12.wmf]H

C

H

O

O

H

H

O

H

C

H

2

O

H

H

O

H

[image: image13.wmf]B

r

t

-

B

u

O

K

t

-

B

u

O

H

_1183125037.cdx

_1183130455.cdx

_1183130456.cdx

_1183130454.cdx

_1183124352.cdx

_1161356533.cdx

