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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 15 numbered pages. Check to make sure that you have
recetved 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
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or phrases, it is better to be pedantic in accuracy! Good Luck!
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I.  [30 Points] Name (IUPAC) or draw, as appropriate, the following molecules, including
their stereochemistry (if indicated).

a.

OH

(28)-Amino-3-(4-hydroxy-
phenyl)propanocic acid
(the amino acid tyrosine)

HOCHQ!ZIZCHECHZCH,_,COOH




doos

11/16/2000 THU 21:58 FAX 6434330 MOFFITT LIBRARY
Chemistry 3B Examination 2 Page 3
d.

1,1-Dimethylethyl cig-3-
methylcyciohexanecarboxylate

II. [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 pot part of any answer.

a.

Hy »)
Il

- -
+ CH;=CHCCH, & OCHs OH,OH. 4,

C11H160
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C.
COOH
1. SOC!,
2, (CHg)Culi
R ]
d.
('Z)H
2 CHMgBr H?CHG
' CH,
CzH4O2
IR: 1700 cm-1
TH NMR: §=28.03 (s, 1H), 2.01 (s, 3H)
e.

- NH
Br 2
-
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f.
H . + 1. HCI, CHyCHOH, A
Y 2 WO HO
a >
g
2. 1, H,0 Il Il
—— HOCCH,CH.CNH,
CaHiO3
h.

O==0D

HO.

OH

OH

)

<O

Page 5

NCH,

MnO, (excess)

doos
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. Ni HZN\/\/\NHZ

CaNz
IR: 2066, 2235 cm -1

III. [60 Points] Treatment of the carbamate A with the diethenylketone B in the presence of
base gave a new compound C. Its mass, IR, and NMR spectra are depicted below.

0
HEN!C!OCHZCHS + /\l,(\ Na* "OCH,CHy, CHyCH,OH

o

a. Whatis C? (Draw in the box provided.)

b. Interpret the spectral data as requésted in the spaces provided.
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1. Mass Spectrum
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Assign the signals indicated in the boxes provided.

mz171 m'z142 mz 126

miz9g miz 56 mz 4_2
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2. IR Spectrum
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There is a peak present and (considering the starting materials) a characteristic peak
absent in the spectrum. Specify and assign to stretching frequencies.

Peak present at .dueto

Peak absent at ,due to
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3. 13C NMR Spectrum
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Draw your suggestion for C and label the carbon atoms A, B, C, etc., giving rise to
the corresponding signals in the spectrum.
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Draw your suggestion for .C and label the hydrogens A, B, C, and D giving rise to
the corresponding signals in the spectrum. Note: the J values for the peaks at § =
1.30 and 4.23 ppm are 12 Hz, for those at 8 = 2.47 and 3.79 ppm they are 8 Hz.

¢. Suggest a plausible mechanism for the formation of C.

10
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IV. [30 Points] Write detailed mechanisms to explain the following observations.

a.

0
—>H+'H"’o O + CHJZI',H + N

11
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Hint: start by comparing the molecular formulas of starting material and product.

12
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V. [30 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 to effect your conversions.

a.
HNCH,

13
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N(CH)

Iz

14
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