CHE 532 — Spectroscopic Identification of Organic Compounds

Problem Set 1. This assignment is due one week from when it is handed out.

Note: This assignment is required of all students seeking graduate credit. It is not required of
undergraduates.
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(20 points) Calculate the elemental composition (weight percentage) for each of the
following:

NH,
o
v /
CH;0 OH N\ N
o
P
o T N
Aspartame Caffeine
C14H18N20s CsHi9N4O;
57.14% C: 49.48%
6.16 % H: 5.19%
9.52% N: 28.85%
27.18% O: 16.48%

(20 points) Calculate the empirical formula from the following elemental analyses.

a) b)
C: 42.12% C: 79.41%
H: 1.77% H: 11.33%
N: 9.26%
Melletic Acid Amantadine
Ci2HO12 CioHi7N
(C;HO) (CioH17N)



3.

(20 points) Provide a brief explanation for the following (hypothetical) observation.

The MALDI mass spectrum of the amine (below) did not show the expected parent
ion at m/z = 380. The highest mass ion (and the only observed mass at or above the

expected parent) appeared at m/z = 535.

Sample:

NH, NO, NO, NO,

Experimental conditions:

Laser: Nd/YAG, 355 nm Ho co
Matrix: Dihydroxybenzoic acid \C[

H

The unexpected ion is due to a matrix/analyte cluster ion (MH ' +matrix)

4. (20 points) Identify (give structures for) the indicated fragments in each of the mass
spectra below.

a) Benzyl Bromide. 91 is tropylium, 170 and 172 are “parents” with different
isotopes of Br.
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5. (20 points) Propose structures that are consistent with the following data.

a)

b) Phenyl acetone. 43 is acylium, 91 is tropylium, 119 is loss of methyl.
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b)

pyrazine

Elemental Analysis C: 76.44%; H: 7.89%; Gives C;3H;60>
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