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Introduction

Ethyl 3-methyl-3-phenyloxirane-2-carboxylate, also known as
strawberry aldehyde, is an organic compound that is used in the
artificial flavor industry. Ethyl-3-methyl-3-phenylglycidate is an
organic compound composed of a monosubstituted aromatic
ring, an epoxide, and an ester. The molecular formula and
molecular weight is C,,H,,05 and 206.24 g/mol, respectively.

The chiral center located at Figure 1
C2 creates a racemic
mixture. Because of its
pleasant smell, strawberry
aldehyde Is also commonly
used In the fragrance
iIndustry. The structure Is
shown In Figure 1.

'H 1D NMR Spectrum

The 'H 1D spectrum is
shown In Figure 2. The
spectrum was collected g
at 800 MHz with a /
spectral width of 12019.2 :
Hz and 54824 complex

points. The residual Jﬂ

Figure 2

resonance from the
solvent (CDCl;) has a

chemical shift 7.27 ppm. Due to the compound being acquired as
the racemic mixture, all the resonances appear twice. The fine
structure of the resonances for the Isomers are Iidentical,
however the chemical shifts vary. The concentration of
diastereomers Is unequal, and this Is likewise reflected In the
resonance intensities. The integration of the resonances of one
diastereomer to the other Is directly proportional to the ratio of
the isomers In solution. The diastereomeric ratio is 1.4. It Is
undetermined which isomer Is In higher concentration.

Figure 3
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Figure 3: An expanded view of Figure 2 to analyze the
fine structure.

methyl. H10 is approximately three times the intensity of HZ2,
therefore resonance C belongs to H2 and resonance D belongs
to H10. To further rationalize the assignments, resonance C Is
more deshielded because C2 Is directly bonded to an oxygen,
thus placing it in a much lower electron rich environment than
resonance D, which is the methyl group, H10/C10.

The aromatic region of Ethyl-3-methyl-3-phenylglycidate remains
unresolved. The fine structure of resonance group A Is further
complicated by the presence of the racemic mixture.

'H/C NMR Assignments for Ethyl 3-Methy!

Zane Blank and Peter F. Flynn

Doublet of Quartets

An expanded view of Figure 4
the 'H spectrum is
shown In Figure 4.
This view supports the
analysis of the fine |
structure of resonance Hl w

B. The splitting pattern
appears to be a
doublet of quartets.
This pattern can be
explained by the
proximity of the
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Figure 4: An expanded view of resonance B to analyze
the fine structure

resonance to a methylene moiety. The quartet can be rationalized by
orotons,
H11A and H11B, are inequivalent and will therefore split each other.
This results In the two quartets being further split and leading to a

C1l1 being adjacent to a methyl group. The two methylene

doublet of quartets.

13C 1D NMR Spectrum
Figure 5

carboxylate

points. The
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(CDCl,) is a triplet with a

chemical shift 77 Hz(ppm). The most downfield signhal appears at 167
ppm. This resonance Is assigned to C1, the carbonyl carbon of the

ester.

gHMQC

The Gradient-Enhanced Heteronuclear Multiple Quantum Correlation
spectrum reveals chemical shift correlations between directly bonded
hydrogen and carbon nuclel. Since all the protons have been assigned,
all carbons with hydrogens can be assigned based on the correlation

with directly bound protons. The gHMQC is shown In Figure 6. The
data was collected
at 500 MHz using
spectral widths of
4223.0 Hz In the
direct dimension,
418.1 Hz In the

\\l‘. n
and 1266 complex
points. Using the
previously made
proton assignments,
projections In the
direct dimension are
able to be aligned to |
projections In the r ¥ & 4 § 32 1 U
Indirect dimension.

Figure 6 TS

ssssss The 13C spectrum of Ethyl
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PR Hz and 65536 complex
residual
resonance from the solvent

D. M. GRANT

NMR CENTER

-3-Phenyl4lycidate

13C DERT NMR 1D Spectrum

The DEPT spectra serjes shows the hybridization states of the
13C nuclei. Although thg figure is not shown, the spectrum helps
assign and identify thdgthree quaternary carbons in strawberry
aldehyde. This data warecorded at 500 MHz with spectral width
of 23148.1 and 655 complex points. By comparing this
spectrum with Figure resonance A can be assignhed to C1
because It Is shown | e quaternary state. This carbon is the
most deshielded quategary because it is the carbonyl carbon of
the ester. The specialso identifles the location of two
additional quaternary c s, C3 and C4, with resonances at 62
and 140 ppm, respecti

IMBC

ltiple Bond Correlation spectra is
ent shows correlations between
each other by two or three
ecorded at 500 MHz using
ct dimension, 23418.1 in the
olex points. By using the
es, the projections of the
clated projections in the
) the ambiguous

The Gradient Heteronu
shown In Figure 7. Thi
1H and 13C nuclei ser
chemical bonds. The
spectral widths of 4223
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Individual protons In
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Therefore, C3 must
resonance C and C4 ‘
the mostdownfieldpargme  — L A
resonance group B.
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