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Dimethyl anthranilate (DMA) is used to give
grape flavoring to Kool-Aid, sodas, gum, and
other food products. DMA is a di-substituted
benzene ring with an ester and a secondary
amine. Its chemica formula is GoH¢1NO,, and
its mdecuar mass is 16521 g/md. The
sample was dissdved in CDClkL with the
reference molecule tetramethylsiane (TMS).
The DMA concentration in the sample was 100mM. Al data were
recorded at 500 MHz (1H).

"H 1D NMR Spectrum

The proton spectrum is shown below with a table that associates each
resonance with its chemicd shift. The spectral width was 5319.1 Hz
R CH;,;;;" (10.636 ppm) and the
[ acquistion time was 3.080
221 sec. Resonmance A at 0
> ppm is from the reference
.. compound TMS. The H8
726 and H9 protons have a
15 | ¥ greater electron density
— . 70 than the other protons, so
they are resonances B and C. Since nitrogen has a lower
electronegativity than oxygen, H9 would be anticipated to be more
upfield. Resomance B is assigned to H9 and resonance C is assigned to
H8.

The figure below is an expanded view of te low-field region of the
proton spectrum at the The
solvent CDCl; has a smal
amount of CHCI3, which is “
typicadly has a chemical shift
near 7.26 ppm. Thus,
resonance F is from thel - L e e e
solvent. Uniquely broad resonances are characterisfic of protons bound
to “N. Resonance H is assigned to the proton bonded to the nitrogen.

13C 1DNMR Spectrum

The spectral width used to record the '3C spectrum was 25510.2 Hz
(202.85 ppm) with the acquisition time of 1.28451 sec. The TMS
resonance at 0 ppm
is labeled A. The
chloroform resonance
at 77 ppm is labeled
D. As we predicted
for the 'H spectum,
C8 and C9 are the
S two carbons with the
highest electron density and because nitrogen is less electronegative
than oxygen, C8 is more deshielded. Therefore, resonance C is C8 and
resonance B is C9. C7 is bonded to two oxygens. It is the most
deshielded carbon, so resonance Kis assigned to C7.
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COSY NMR Spectrum

The COSY spectrum is a map of J-coupling interactions between
protons. The data shows H9
has a correlation with
resonance E. The dosest
proton, which is five bonds
away from H9, is H3. This is the
only possible proton for this
correlation, so resonance E
cormesponds with H3.
Resonance E, H3, also has s
coupling with resonance G. o
Resonance G comresponds to H4. Resomance G, H4 has a strong
coupling interaction with
resonance D and a weaker
coupling interaction with
P resonance |. Since we

anticipate the three bond
coupling to be stronger than the
four bond couding, we assign

resonance D to H5 and
resonance | to H6.
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HMQC NMR Spectrum

The HMQC spectrum maps scadar coupling correlations between
directly bound 'H and '3C nuclei. The correlation with the 13C

. resonances B and C and
the "H resonances B and C
respectively confirms the

proposed assignments.
Resonance B is asscciated
with C8 and H8, and
resonance C is asscciated
with C9 and H9. The 13C
resonances E and J do nat
correspond with any

e 7 | protons, so they must be

the tertiary carbons, C1 and C2. As C7 is the most downfield
resonance K, C1 would have more electron density and would be
upfield from C2. The downfidd resonanceJ corresponds with C2 and
upfield resonance E corresponds with C1.

The figure to the rightis an expanded view of the HMQC spectrum
showing the aromatic region. The 'H resonance E corresponds with
H3 and comelates with the ®BC resonance F, so resonance F
comresponds with C3. The 'H resonance |, H5, corelates with
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the 3C  resonarce H.
Resonance H is assigned to C5.
The 'H resonance G, H4,
comelates ~ with the BC
resonance |. C4 is assigned to
Resonance |. The 'H resonance
D, H6, correlates with the BC
resonance G, so resonance G
comesponds with C6.

HMBC NMR Spectrum

The HMBC data maps the hydrogen and carbon interactions across
two and three bonds. The spectrum confirms the proposed,
assignments. As H6 is expected to interact with C1, 5, 7, 4, and 2, the
pectrum shows that H6 corelates with C7, C2 and CA4.
Likewise, H4 should
correlate with C3, 5, 2,
and 6 and does
comespond with C2 and
C6. H3 should interact
with C2, 4, 5, and 1, and
it does comespond with
C1 and C5. Lastly, H5
should associate with
T ——— C4, 6, 1, and 3, and H5

n v does correspond with C1
and C3. None of the second carbon associations were observed at this
contour level, as they are weaker than other associations.
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Concluding Table

The table below summarizes the data of each chemicd shift to the
assignments of carbons and hydrogens.

111213 /4 /506 7]8 9] NJ|CChlTMs]
“Cpesk E J F | G H K B C D A
(oom) 110 152 111 135 114 132 169 206 514 ~ 770 O
'H Peak E 6 D I _ B C H F A

0

(ppm) : " 6.67 7.37 659 7.89 291 385 7.64 7.26
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