Carbon-13 NMR Spectra of Some 4-
Substituted Phenacyl Bromides

The '3C NMR signals for some 4-
substituted phenacyl bromides were as-
signed. The experimental chemical shifts
of the aromatic ring carbons are in close
agreement with those calculated using
substituent chemical shifts. Both the car-
bonyl and the a-methylene carbons
exhibit upfield shifts compared with
those of the corresponding 4-substituted
acetophenones.

INTRODUCTION

Although 4-substituted phenacyl bromides,
XCH,COCH,Br, are important starting
materials for several synthetic routes, there
is a lack of NMR data for these compounds
in the literature. The purpose of this work
was to optimize their preparation conditions
and to record their IR and 'H and '3*C
NMR data for their full characterization.

RESULTS AND DISCUSSION

4-Substituted phenacyl bromides 1-4, 6
(Table 1) were prepared from the corres-
ponding acetophenones by bromination in
diethyl  ether-dioxane  solution.!  4-
Methoxyacetophenone did not lead to the
corresponding bromide (8) under these con-
ditions, but required the addition of a mix-
ture of bromine and aluminium trichloride
in diethyl ether solution.? The physical con-
stants of 1-6 agreed with the published
data’ and their IR and 'H NMR data are
included in Table 2.

The '*C NMR experimental and calcu-
lated chemical shifts are shown in Table 1.
The signals of the aromatic carbons were
assigned by single-frequency off-resonance
decoupling (SFORD) and known chemical
shift rules.®> The substituent chemical shifts
were taken from Ewing’s tabulation* and,
for the COCH,Br group, estimated from
the chemical shifts of the unsubstituted
phenacyl bromide 1. The close agreement
between the two data sets indicates the cor-
rectness of the assignments.

The calculated chemical shifts for the «-
methylene carbon deviate from the experi-
mental values by more than 10 ppm [e.g. 1,
S(calc.) =-2.3+26.9+20.0=44.6; 8(exp.) =
32.0 ppm]. Non-additivity (NA) effects have
been attributed® to through-bond and
through-space orbital interactions, which
should be operative in the COCH,Br
system.

The carbony! carbon of 1-6 exhibits an
upfield shift compared with the correspond-
ing acetophenones, which may be due either
to the inductive effect of the bromine atom®
or to the orbital interactions mentioned
above.

REFERENCE DATA

Table 1. **C chemical shifts® of 4-substituted phenacyl bromides

Substituent Compound CH, C=0 C1 C-2,6 C-35 c4 Others
H 1 320 1921 1349 1298 129.8 1349
Me 2 321 1906 131.2 1288 1294 1455 218
1318 1297 130.5 1441
Cl 3 316 1899 1320 1301 1294 1402
’ 1330 131.2 130.2 14141
Br 4 315 191.2 1336 131.4 133.2 130.2
1333 1314 133.1 129.0
OMe 5 319 1908 1278 1323 115.0 165.0 56.6
1272 1309 1154 1662
NO, 6 314 190.8 1394 131.0 125.0 151.6

141.0 130.7 1249 1547

2 In ppm relative to TMS. The second entries are those calculated using
substituent chemical shifts.

Table 2. Physical and spectral data for the 4-substituted
phenacyl bromides

Compound M.p. (°C} veolem™")® H-26° H35 CH, Others

1 51 1710 77(m) 446
2 9597 1709 7.4 80 447 2.4
3 108-109 1710 76 7.8 440
4 52 1705 7.3 7.8 440
5 7475 1700 69 7.8 440 3.92
6 9798 1716 82 83 450

2in CCl,.

b 1H NMR chemical shifts, in ppm relative to TMS, for
CDCI, solutions.
¢ m = multiplet.
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