Ch 335  -  Exam 1
Name
(please print)









January 31, 2001



1. (3)  Calculate the IHD for C10H14BrN3O.   (Show your work.)

2. (10) On the infrared spectrum below, label the diagnostic and fingerprint regions, and indicate the approximate wave number that separates them. Also show the identities and approximate relative positions of typical functional group absorptions that appear in the diagnostic region.

[image: image1.wmf]
3. (14) For each compound below, circle and label (A, B, C, etc.) the sets of protons that would be responsible for the main peaks in its NMR spectrum. For each main peak, indicate the approximate chemical shift, the relative peak area, and the multiplicity. Use standard abbreviations; for example, (  =  2.3 ppm (2H, d of t). 
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4. (7) The NMR spectrum of the compound below changes when the sample is cooled. Predict the appearance of the spectrum a) at room temperature and b) also at –100ºC (number of signals, approximate chemical shifts, relative areas and splitting pattern). Explain your answer with words and appropriate structures.
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5. (10) A C6H12 isomer exhibited the proton NMR spectrum tabulated below. For each resonance, indicate what part structure is suggested by the chemical shift, relative area, and splitting pattern. Propose a total structure, and justify your conclusion. (Label the proton groups in your structure, and indicate why the structure is consistent with the data.)

      ( (ppm)

Part Structure

A  1.0 (6H, d)






B  1.6 (3H, s)






C 2.3 (1H, sep)






D  4.5 (2H, broad,






unresolved)

6. (10)  An isomer of C4H6O has a proton-coupled C-13 NMR spectrum as tabulated below.  For each resonance, indicate what part-structure is suggested by the chemical shift and splitting pattern, and propose a structure for this isomer.  Justify your conclusion. (Label the carbons in your structure, and indicate why the structure is consistent with the data.)

( (ppm)

Part Structure
A 18.2 (q)






B 135 (d)






C 154 (d)






D 193 (d)





7. (36)  Complete the following.  Show stereochemistry for those marked with a star.
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8. (10) Write a mechanism for the following reaction. Show all steps clearly, include formal charges where necessary, and use correct electron pushing. (The use of the symbol H+ is unacceptable.)
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