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Suppose you take a mass spectrum of a sample that results in a molecular ion M* of mass 100.

(a) 9 points. Write down three molecular formulae (e.g., H,O, CCly) that correspond to this mass. You may use
the elements C, H, N, O, S.
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(b) 12 points. Write down two molecular structures that correspond to each of these formulae (i.e., a total of six
structures).
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(c) 6 points. In the boxes above, indicate the number of unsaturations for each molecule.
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(a) 6 points. Propose a structure below that is consistent with a mass of 86 and a strong, sharp band in the
infrared spectrum a¢T
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(b) 6 points. Assume your answer in (a) is correct, but that you want to check it by looking back at the mass

spectrum. Propose the mass (m/z) of one prominent fragment (besides the molecular icn) that you would expect
to see.
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A particular compocund has mempfrv and1lR. The mass spec shows the formula is
C4Hs. The IR spectrum showsd no significant IR bands above 3000 ¢cm™'. —

B e R g o= No =e ot ppn
(a) 5 points. Three possible structures for this formula are shown below. Circle the correctone. ©O7 OH

(b) 5 points. Briefly explain your reasoning. H
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(c) 6 points. In the small boxes below each structure, indictate the number of *C NMR signals that would be
observed for each compound.
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Need a chival c_eu‘é*/
v, A compound ig optically active {rotates plane polarized light). Its high resolution mass spectrum provides a
formula of CsH;oO. TSTRSpectrum has a large, sharp peak@
(a) 8 points. Propose a structure consistent with these data. \
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(b) 2 points. How many e signals does this molecule give? S"“

OFm 1@0fC5H1OO It has a large, broad IR band at

'“i cm and 3200 cm ‘_} has a mass spec peak at its molecular
= 80) and another prominent peak at‘M“‘w Sy
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(c) 8 points. Propo¥s.a structure consistent with these data.
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(d) 2 points. How many e signals does this molecuie give?
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8 points each. Propose structures consistent with these data:
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C NMR: & 135 ppm, 130 ppm, 32 ppm, 31 ppm, 2€ ppm, 19 pp R
\-./‘—_\K-\_A

= T B 5o
C/H’j l+
~ % —¢ /cﬁj
(3
Crfj
C3HeBr»
1‘!3—‘ NMR 3 3.6 pmeH triplet), 2.3 ppm (2H, quintet) “’eaxf waC H‘Z/"'"C HZ__
C NMR: two signaig, Bath under 100 ppm
IR: No peaks above gJ . fjﬁ"}
[\)o -—“:c/- =
By o~y i, — By



VI 9 points. Assign the e spectral signals to the correct atoms in the molecule shown below. Show your
assignments by writing the letter(s) of the carbons near the peak. Note that there are 6 signals and 8 carbon

atoms.

This spectrum was obtained under conditions where the CH and CH; peaks are upside down, which should help
you assign which peaks go with which carbon atoms. If you don’t think you have quite enough information, you
may write “a or b” (or whatever) and if one signal corresponds to more than one carbon, indicate that by writing

“a and b” (or whatever).

C, CH, are UP
CH, CH; are DOWN
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