CHEM116 Fall 2005 Exam #3 ANSWER KEY
Joint Science Department, The Claremont Colleges

1) Provide an unambiguous name for each of the following structures. (15 points)

N
X

hex-1-en-4-yne or 1-hexen-4-yne

Cl Cl

Br (Z)-3-bromo-4,4-dichloro-2-pentene

X

“, /'/C H3 (28,3R)-1,1,3-trimethyl-2-vinylcyclohexane

2) Determine the structure of the compound that produces the following spectra. For full credit, assign
all peaks in each spectrum. (7 points) Note: 'H NMR signals do not show splitting.
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3) The alkene below reacts with a strong acid such as H;O" to yield the carbonyl product shown. Using
your knowledge of alkene addition reactions, provide a mechanism for this transformation. For full
credit, you need to show all steps, intermediates, and formal charges in your mechanism. (8 points)

H
@)

OH HO-H
= ]
N Y

OH o7t

O 0
\/+

4) When the dihalide shown was reacted with one equivalent of sodium dimethylamide, a strong base,
the expected alkene (A) was formed. However, upon reaction with a 2" equivalent of base, an
unexpected elimination product (B) was formed. Propose structures for A and B and provide a
mechanism that accounts for their formation. Provide an explanation for the favored formation of B
over the expected alkyne product. For full credit, you need to show all steps, intermediates, and
formal charges in your mechanism. (11 points)

Br +t - + =
: Na :N(CHs) A Na :N(CHjz), B
Y\ > (contains an alkene) > MF = C4H;
not an alkyne
Br need to rotate *N(CHy) ( yne)
so Br & H are e /2
anti-coplanar
H. H
Me Br C HaC
B Sy A H/C:C:CHZ
Me H —< B
(& ‘N(CH3),

Dimethylamide is a bulkier base than "NH, (the usual base used to make an
alkyne from a dihalide) and will experience steric strain when approaching
the B-hydrogen on the alkene. It has much easier access to the p-hydrogen
on the methyl group.

Did you remember to provide an explanation for the formation of B over the expected alkyne?
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5) Draw and circle the major product of each of the following reactions. Be sure to include
stereochemistry in your answers where appropriate. (35 points)

HBr HCI Br
E> (1 eq) O_S/ (1eq) O_\CI
+ enant.
(b) OL/ H,SO, ﬁ(
(c)
)\(\ . + enant.
(d) 1) O5 (xs) / CH3OH _0 OH OH
N AN - \( +
2) HOOH / HCOOH OH o) O
() — Ha (xs)

- Lindlar's catalyst

1) O (xs) / CHzOH

2) MGQS

Br

(9) 7 Bra Me, o,
+ enant.
st Me
SH
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6) Propose a synthesis (sequence of reactions) that will accomplish each of the following
transformations. Be sure to include the products of each step. (24 points)

~ A

l Nat T / MCV + enantiomer
Na CH.Cl,
_ I N
/ NH; () ~

Uncharged hydrocarbons of 4
carbons or less (i.e. show how to

make all carbon containing
compounds whose carbons end
up in your final product) H/’
//ZZZ//\\T// Pt

NaNH, -

—_—— + Na*

2) NaOH, HOOH, H,0O pyridine

NaNH, T

DMSO Br

Brs NaNH, (2 eq)

o 2. "
Br




