Problem Set 5

Five points. Due Friday, March 22, by the start of class,
Provide answers on a separate sheet(s) of paper, stapling together multiple pages.

1. Propose a structure for an "unknown" compound given the following data;

Molecular weight 146.1, elemental analysis 82.2% C, 6.9% H, 10.9% O (formula C,,H,,0) PN

How many degrees of unsaturation exist in this compound? - UAL 2Pl 2y, = P g by A /"i
'H NMR: 9.7 ppm (doublet, 1 H), 7.2 ppm (doublet, J = 8 Hz, 2 H), 7.0 ppm (doublet, J =8 Hz,2 H), 6 pp1 4
(doublet, 1 H), 5.5 ppm (doublet of doublets, | H), 2.35 ppm (singlet, 3 H) J

PC NMR: 195, 153, 150, 138, 132, 130, 126, 32 ppm Asr

IR: strong band at 1680 cm™ Vo

2. A mixture of the following molecuies is analyzed by each of the following techniques: normal (silica)

chromatography and reversed phase chromatography (using hydrocarbon bonded to silica). For each technique,

indicate (a) the number of different compounds/peaks observed via the technique and (b) the &xpected order in
o

which the corr(g)ounds will elute from the column, v E oot
o
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o - O
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3. A silica liquid chromatography column is modified to contain a single enantiomer of L-phenylalanine (a
chiral, single enantiomer amino acid) attached to the stationary phase, When applied to the mixture in 2 above,
an additional product is observed compared to what is obferved with unmodified silica. Explain.

Am ieteS
4. Proteins contain a diverse array of futﬁnal groups. Some (e.g. amines, alcohols) exchanage essentially
immediately (< | second) with D,0. OtHers exchange more slowly, in a manner dependent on structure of the
protein and exposure to solvent (structured regions exchange slowly (because the amides do not interact with
water, and thus cannot exhcnage), unstructured regions exchange quickly). The rate of H->D exchange thus
provides a readout of 3-dimensional structure. H-D exchange is identifiable both by mass spectrometry and by
NMR (amide protons are easily observed by NMR (& = 8-10 ppm) and provide important structural information
about proteins (based on their chemical shift and their coupling to other protons).

S
For the protein represented schematically on thegeﬂd—page, indicate the mass of the protein prior to H-D

exchange, at an early time in H-D excldrge (10 minutes), and after complete exchange has occured (16 hours).
2

5. Provide mechanisms and products for the'following reactions.
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