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Spectroscopies Worksheet

| Name %W %/,%

This is an exercise to give you more experience with interpretation of spectral data.
« Itis a 50 point exercise that I am asking you to turn in at or before class on Thursday, Feb. 26.

*  You may (in fact, you should) work together, but each of you must turn in your own set of final
answers.

» This exercise is meant to be a learning tool so that all of you can improve your ability to interpret
spectral data. Use notes, the internet, and each other as resources. I will not tell you the answers,
but I will answer specific and thoughtful questions, though, provided you have put some effort
into the issue at hand.

«  You will learn things from this exercise that will enhance your ability to interpret spectral data and
identify compounds.



Part 1.

The three mass spectra (A-C) for this problem are located on page 4. The thrce c_(:tfl'lpc’“'“‘:ls fB}‘)‘l““fg nse
to these spectra are among the five shown below (1-5). Give the structure of the ion responsibie for
each of the peaks labeled with the number of its mass on each of the mass spectra (draw your
structures directly on each mass spectrum).

e Label the structure responsible for spectrum A with "A"
o Label the structure responsible for spectrum B with "B"
¢ Label the structure responsible for spectrum C with "C"

(Leave the remaining two structures blank)
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Part I1.

The three infrared spectra (D-F) for this problem are located on page 5. The three compounds giving
rise to these spectra are among the six shown below (7-12).

¢ Label the structure responsible for spectrum D with "D"

* Label the structure responsible for spectrum E with "E"

* Label the structure responsible for spectrum F with "F"
(Leave the remaining three structures blank)
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Part III. Bl o7-prop£n—l ol
The three proton NMR spectra (G-I) for this problem are located on page 6. The three compounds giving
rise to these spectra are among the six shown below (13-18). T have labeled each resonance with the

relative intensity of the peaks (i.c., the integral) and, where necessary for clarity, the multiplicity.

e Label the structure responsible for spectrum G with "G"
e Label the structure responsible for spectrum H with "H"
e Label the structure responsible for spectrum I with "I"
e (Leave the remaining three structures blank)

0 )
O O GOy OOy O S~y NN G
0

o
13 14 15 16 17 18
1 ~ H T



Yact v

The mass spectrum below is that of 3-heptanone (19). Indicate the structure of the ion responsible for
e peak at each of the followmi five masses (m/z). W B T
oy LA ¢

’({—_——? I A el S T

g\ﬁ(& /\/j])/\ e & Lo )

g(LD\(“ \00‘\ y w0
roj 3&5’719 '

;} oo = h— 'AB

- H
U,/- (/OO AN ~0 |
M I'J H 0 H H 0 © 0
miz = 29 m/z =72 m/z =115 m/z = 57 m/z = 85
100 —
MS-NW-0960
80 —
> -
-
2
© 60 —
-+ ’
=
° 4
2
© 40
& —
20 \
o — 1 i||||n|l|l Ilfllillll'i !III""Ii'HH !hun]nli[l LA RRRLERRA RS l|lI|lrltT||n||il|||llr]uu?lml]llll]lllu
o5 50 75 100 125

m/z



Mass Spectra for Part I
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Infrared Spectra for Part IT
Spectrum D
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Proton NMR Spectra for Part ITI

Spectrum G
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Parw_

On the following three pages (pp 8-10) are eight nmr, ir, and/or mass spectra labeled Spectrum 1
through Spectrum 8. Each is of one of the sixteen structures listed below (A-P). All of these possible
answers have the same molecular formula (i.e., C;Hs0). All of your answers for this problem should
appear in the boxes on the bottom of this page.

Assign the correct structure to each Spectrum # by adding the appropriate letter to the box beside
each Spectrum # at the bottom of this page. Note: it is possible that the same structure (i.e., letter)
could be the correct answer for more than one Spectrum #.
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Vectrum 4 (these IR and mass spectra are both of the same compound) - bu 'h)'"’ =2-84 €%
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Spectrum 7
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