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Please write the answer you wish to be graded in the spaces provided. Do scratch work on the back of the

pages. This test should have 14 pages. Check to make sure that you have received a complete exam. A
good piece of advice: read carefully over the questions (at least twice), make sure that you
understand exactly what is being asked; avoid sloppy structures or phrases, it is better to be

pedantic in accuracy! Good Luck!
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L [20 Points]

Wirite the detailed mechanism of the following Robinson annelation.

NaOH, H0
+ —_—-
O ) O

CH;3
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1L [50 Points] Add the missing components (starting materials, reagents, or products) of the
following reactions in the boxes provided. Aqueous work-up (when required) is assumed
to be part of a step. It is not part of any answer.

(a) NaCN, H+

v = 1720, 2250 cm™

Cl

(©) —

NaOH, Brz

(d) CH3NH>

~
Rk
b
Y
ar
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/\j\ NH3, Na(CN)BH3
® - "

H NO
(g N |
N‘\
——-
CHlp, Zn-Cu
—————
(h) H C"" -
*CH,CH; CHs

CH;
OH
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Reaction of A with B gave C in high yield.
H\N/CHB
- P ether
—
T =
o“ " H
A B
Its spectral data are depicted below.
a. What is C? (Draw in the box provided)
C
b. Interpret the spectral information as requested in the spaces provided.

Page 5
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1. IR spectrum of C
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There are three characteristic peaks present in the starting materials only two of which show
up in the product. Which are they? (The following refers to the product spectrum above)

peak present in A
and C at , due to

peak present in B

and C at , due to
peak present in A , dueto
but absent in C absence of
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2. Mass spectrum of C

148

INTENS|TY
54 B3 70 B@ 5@ @0
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lse

RELATIVE

R

NN .

B [ W =] ] 123 [ ] =1 [ =12} [ X=]"]
J mliz

Assign the signals in the boxes provided.

miz 188 m/z 148

What is the process giving rise to the peak at m/z 1487 Write an equation.
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3. "H NMR spectrum of C

i ml

- (CHa)Si
: L

it it dih HE B
HAHERN tHIBNHIE ERHTHE T S
R i IR L HiEER |
RIHER I bR I
SRR S - ains HiEiE IR E
RS INE Ry B! : l'| ; : II;J 1 B SERRE g :
' |“{ i ! i T . F 0T [ HH TG L
Pt : r ;-2 2 ol 1 Sl
T e 2R TR E T T e
LT T Al iR nRiE
: R AT ; 1 R A B
R I R R Al NG R T A 6
T LR T T e T e R E T T T
9 8 7 6 5 4 3 2 1 0

5 (ppm)

Draw your suggestion for C in the box below and label the hydrogens A, B, C, D, E, F giving
rise to the correspondingly lab eled signals in the spectrurn.
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4, “C  NMR spectrum of C

4 130 120 1o 100
200 190 180 170 B0 150 140 8 (rom

(CH3).Si

B 70 €0 S0 <40 30 20 10 Q

dooo

{ S

Draw your suggestion for C in the box below and label the carbons A, B, C,D, E, F, G, H, I
giving rise to  the correspondingly labeled signals in the spectrum.

Hints: Consult the following >C NMR data (ppm) to confirm your assignments.
1= g 1377 Ty 1479
CH3 CH, CN g
« 51299 “—116.3
-« 130.0
71 104 1172 1299
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c. Write a plausible mechanism for the formation of C.

Hint: Recognize that B is an a, §— unsaturated nitrile.

10
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IV.  [40 Points] Write detailed mechanisms to explain the following observations.

H -
0
N
N=C O
(a) 5 HPC
OH
0

11
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(b)  The following is an example of the Stieglitz rearrangement, which provides access to
f—lactams.

1
10) CH
HO N—CH; AgNO;3 ‘\\DN” 3+ AgC + HNO;3
- (precipitate)

The mechanism is related to that of the Hofmann rearrangement, except that charged species
are responsible.

12
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V. [40 Points] Provide a reasonable synthetic route from starting material to product.
Note: several steps are required and there may be more than one solution to the problem.
You may use any additional organic or organometallic reagents, coniaining four carbons or

less, 10 effect your conversions,

CH:
N/ 3

|
CH;

13
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Hs

COCHz - - cn
e 3
CH;

(Don't worry about stereochemistry)

BIZARRO Piraro

We have discovered that virbually 2
achodl books have words in them that,
when rcan—an@cl in 3 different; order

¢an be made dbscene. ===

CEAPITAS WO IUOA IR
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