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1. Name the following compounds. Don’t forget to assign any stereochemistry using the correct notation

(where appropriate) (15 points)
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2. Draw the structure of the following compounds. (10 points)
a. (32)-2-ethylpenta-1,3-diene
2\)
b. (2R,42)-hept-4-en-6-yn-2-ol
oH
)\F\\\
3. Consider the reaction of the alkene shown below. (20 points)
a. Show all of the products formed in this reaction. (10)
b. Does the addition follow Markovnikov’s rule? Explain (10)
1. Hg(OAc),, H,0 q
X > '
2. NaBH, \/\;CH/
+
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4, Show the product (or products) from the following reaction and show a reasonable and complete
mechanism for the overall reaction. (Hint: the product is called a bromohydrin) (15 points)
Br,
—>
/\/
ﬂllo}_( HO )
B~-
r—2 v
Er‘ Kr\
&3 OH,
(RN v
5. Does the reaction in Question 4 (above) obey Markovnikov’s rule? Explain. (5 points)

et vaou Slboattlid conbom

o —B~
< o
6. Consider the series of isomeric alkenes shown below. The heats of hydrogenation (AHnydrog.) are -111.6,
-114.2, and -126.7 kJ/mol, irrespectively. Assign these to the corresponding alkene. (15 points)
)\/\ — N2 N
G + Hy ———
A
)\/\ —l.7
AN + Hy —— >
B
A
X + H, ——
S
C
7. Which alkene in the above set (Question 6) has the most exothermic heat of combustion (AHcomb.)?
Explain. (10 points)
R
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8. Show the product (or products) from the ozonolysis (1. Os, 2. DMS) of compound A in Question 6.
(5 points)
D
2. DMS
°‘1:
9. Fill in the reagents required to accomplish the following reactions. (15 points)
HE.
a. —_—
RooR
Br
OS O,.{
b - = OH
NMO OH
I, O 0
C i}
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10. Styrene undergoes addition of I-Cl (iodine monochloride) to give one of the products shown below (but

11.

not both). Note that this reaction is similar to the addition of Cl,. (Hint: electronegativity) (25 points)

a. Which product is formed, A or B? (5) —

R T - ci
b. Provide a reasonable explanation for your choice in a. (10)

o oy MW W7 4 L-cl, Mv\ﬂ 2o :

C. Does the formation of thls product follow Markovnikov’s rule? Explain. (10) s
o0 Koot up M
_,w M %o sy _:,Cw‘ﬂwg A,
cl cary
,vaWM e

styrene _r_ A B

g’ i /f"‘ VL
= y /
WL_/_- C./e m /Z\ML ’ Tt
/
Show how to convert the alkyne below to each of the following compounds. List the reagents and conditions

below each compound (some of these may require more than one step!). You don’t need to show any
intermediates (if there are any). (15 points)

L
y

‘—b 0
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12. How many degrees of unsaturation (total number of rings and/or double bonds) are in a molecule with
molecular formula CsH12? Suggest a reasonable structure for a molecule that has two double bonds or

one triple bond, but that has this formula. (Note that there are many possibilities) (15 points)

68/_{1)\ va CgH/g (W>x‘/) M 3 'I_{.’L W»M/ZG)
S 3,41_4'\;_!_,5' »/ waﬂ#w:a‘b o,
4\.//\/& o a‘f(l/\.(w/-‘m

13. Show all of the products from the following reaction (there is more than one). Clearly show all of the
stereochemistry

B (15 points)
[
l/\ﬁ (H/Br o B ,/\\\
g VLS 4
NBS N— N— NG
4 B¢
5 \| 1 N—
Sy e N N\~

14. Given the reaction energy diagrams for the radical chlorination and bromination of alkanes (next page), provide

an explanation for the dramatic difference in the ratio of products produced below. Your answer should
mention the Hammond postulate. (10 points)

cl oo 3° pasdiends T
frvwo Yoo | or
o X - )\/C' poduds, Lo Sao
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s Hammrt | so g
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Yo %M‘ Neuli el .
#eo Lrned roslicols, wlals Lensts
o b ced ( furrd) Afrminidion
of Ve 3°resd ol ond _ems e
3° _treradle.
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Reaction coordinate Reaction coordinate

15. Show the product. If excess NaNH; is used in the reaction (more than 2 equivalents), the product shown on the

right is produced. (10 points)

For Extra Credit, suggest a mechanism for this isomerization, one that includes the role of the H,0. (10 EC points)

1.Bn, / ~ If more than
g' HaONHz \/ 2 equivalents N
2 of NaNH,

an alkyne




