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I. How are chemical shifts on the 6 scale in NMR spectroscopy defined? Show a furmulal (4 pts)
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2. The NMR spectrum belongs to a compound with sum formula CoHja. Suggest a structural

formula for this compound! (8 pts)
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3, The IR spectrum below belongs to a compound with sum formula C;HgO. In addition, seven
peaks were found in a *C NMR spectrum (their chemical shifts are shown below). Suggest a
structural formula for this compound! (8 pts)
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4. The IR spectrum below belongs to a compound with sum formula CyHg. Suggest a structural

formula for this compound! (8 pts)
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3. Indicate what you would expect the proton NMR spectrum of 2,2-dichlorobutane expect to look
like (e.g. triplet. 2H: quintet. 1H) (4 pts)
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6. Indicate what you would expect the proton NMR spectrum of diethyl ether expect to look like (e.g.
triplet, 2H: quintet, 1H) (4 pts)
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7. How many signals will the following compounds generate in *C NMR spectra? Show numbers!
(8 pts)
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8. How many non-equivalent kinds of protons (protons that can be distinguished by NMR) do the
compounds from the previous question contain? Show numbers! (8 pts)
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4, Name the following. (12 pts)
a b c CN d e

c?» L{--—‘Q{u M ay o bimlﬂ" d l, = W8 e 3E1 [Q.,g.sé D&.
-~ Qﬂ. !
) “?5 N Ig[.“,?g‘: O Lk"‘!\x%v&b{m“tuﬂ.we

10. Show valid structural formulas for the following (8 pts)
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11. Show all possible isomers of trimf:CLh Ibenzene and name them correctly (6 pts)
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12, Several of the molecules below contain exchangeable protons. Circle all protons that are
exchangeable! (5 pts)
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13. What are the relationships of the following protons (state homotopic, heterotopic, enantiotopic or
diam::recrtnpic} 8 pts
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14, It has been noted that protons located directly over benzene rings, such as the ones in the
molecule below, are extremely shielded and actually have negative shifts on the 5 scale,. Why? (5

pts)
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15. Circle all TRUE statements; (4 pts)
a) Only carbon and hydrogen atoms can be observed by NMR
b) Chemical shilis increase with increasing field strength of the NMR’s magnet.

¢) Coupling constants are reported in units of em”

@lnmutu:-pic protons don’t split each other’s signals.




