(\) BEILSTEIN JOURNAL OF ORGANIC CHEMISTRY

Supporting Information
for

Friedel-Crafts acylation of benzene derivatives in tunable aryl
alkyl ionic liquids (TAAILs)

Swantje Lerch, Stefan Fritsch and Thomas Strassner

Beilstein J. Org. Chem. 2023, 19, 212—-216. doi:10.3762/bjoc.19.20

Experimental procedures, characterization data, copies of 'H
and 13C NMR spectra

License and Terms: This is a supporting information file under the terms of the Creative Commons Attribution License (https://creativecommons.org/
licenses/by/4.0). Please note that the reuse, redistribution and reproduction in particular requires that the author(s) and source are credited and that
individual graphics may be subject to special legal provisions.

The license is subject to the Beilstein Journal of Organic Chemistry terms and conditions: (https://www.beilstein-journals.org/bjoc/terms)



https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://www.beilstein-journals.org/bjoc/terms
https://doi.org/10.3762%2Fbjoc.19.20

Contents

General remarks

Catalytic procedure of the Friedel-Crafts acylation in TAAILs
Products of the Friedel-Crafts acylation

NMR-Spectra

References

S1

S1
S2-S7
S8-S18
S19-S20



General remarks

All chemicals were obtained from common suppliers and used without further
purification. Dichloromethane was distilled prior to use, other solvents were used as
received. 'H and 3C- NMR-spectra were acquired on a Bruker Avance 300, Bruker
DRX 500 and Bruker Avance 600 spectrometers. *H and 2C spectra were referenced
internally using the solvent resonances (*H: 7.26 ppm, 3C: 77.0 ppm for CDCls).
Chemical shifts are given in ppm, coupling constants J in Hz. Elemental analyses were
performed by the microanalytical laboratory of our institute on a Hekatech EA 3000

Euro Vector elemental analyser.

Synthetic procedures as well as analytical data of the six substituted aryl imidazoles,
the bromido ionic liquids and the bis(trifluoromethanesulfonyl)imide (NTf2) ionic liquids
have been previously described by our group.t

Catalytic procedure of the Friedel-Crafts acylation in TAAILS

All catalytic reactions were performed on a 1 mmol scale. The ionic liquid, the metal
salt, the anhydride and the benzene derivative were placed in a 10 ml crimp vial with
a magnetic stirring bar inside and the vial was closed with a butyl rubber septum. The
mixture was placed in an aluminium block and the mixture was stirred at the given
temperature for the indicated amount of time. After cooling to room temperature,
dodecane (130 mg) was added as an internal standard and the mixture was diluted
with 5 ml dichloromethane and stirred at room temperature for five minutes. An aliquot
of 0.2 ml was placed onto a plug of silica and rinsed with 10 ml of dichloromethane.
The resulting solution was analysed via GC-MS. All yields are given as an average of

two runs.

For the determination of the isolated yield, the reaction mixture was diluted with DCM
and adsorbed onto silica gel. The product was isolated via flash column

chromatography.

S1



Products of the Friedel-Crafts acylation

4-Methoxy-acetophenone (7).2

0]

S

Product obtained as a vyellow oil (124 mg, 0.82 mmol, 82%) after column

chromatography (isohexane:ethyl acetate 6:1).

IH-NMR (CDCls, 300 MHz): & (ppm) 7.90 - 8.02 (M, 2 H, Har), 6.90 — 7.03 (M, 2 H, Har),
3.87 (s, 3 H, OCHs), 2.55 (s, 3 H, CHa).

13C-NMR (CDCls, 75 MHz): & (ppm) 196.8 (CO), 163.5 (CaO), 130.5 (Car), 113.6
(CarH), 55.4 (OCH3), 26.3 (CHa).

Elemental analysis: calc. for: CoH1002: C: 71.98 %, H: 6.71 %,
found: C:71.93 %, H: 7.02 %.

Acetophenone (8).3

o]

o

Product obtained as a colorless oil (78 mg, 0.65 mmol, 65%) after column

chromatography (isohexane/ethyl acetate 8:2).

IH-NMR (CDCl3, 300 MHz): & (ppm) 7.93 - 7.99 (m, 2 H, Har), 7.53 - 7.61 (M, 1 H, Har),
7.41-7.50 (M, 2 H, Har), 2.61 (s, 3 H, CHa).

13C-NMR (CDCls, 75 MHz): & (ppm) 198.1 (CO), 137.1 (CaH), 133.1 (CarH), 128.5
(CarH), 128.3 (CarH), 26.6 (CHa).

Elemental analysis: calc. for: CsHsO - 0.15 H20: C: 78.21%, H: 6.81%,
found: C: 77.88%, H: 6.50%.
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4’-Methyl-acetophenone (9).4

O

o

Product obtained as a colorless oil (97 mg, 0.72 mmol, 72%) after column
chromatography (isohexane/ethyl acetate 8:2).

1H-NMR (CDCls, 300 MHz): & (ppm) 7.86 (d, J = 8.25 Hz, 2 H, Har), 7.22 - 7.29 (m, 2
H, Har), 2.58 (s, 3 H, CH3), 2.41 (s, 3 H, CHa).

13C-NMR (CDCls, 75 MHz): & (ppm) 197.8 (CO), 143.8 (Car), 134.7 (Car), 129.2 (CarH),
128.4 (CaH), 26.5 (CHs), 21.6 (CHa).

Elemental analysis: calc. for: CoH100 - 0.12 H20: C: 79.29%, H: 7.57%,
found: C: 78.97%, H: 7.27%.

2’, 4, 6’-Trimethylacetophenone (10).°

0]

Product obtained as a pale yellow oil (129 mg, 0.83 mmol, 83%) after column
chromatography (ethyl acetate:isohexane 1:10).

IH-NMR (CDCls, 300 MHz): & (ppm) 6.85 (d, J = 0.57 Hz, 2 H, Har), 2.47 (s, 3 H, CH3),
2.29 (s, 3 H, CH3), 2.23 (s, 6 H, CHa).

13C-NMR (CDCls, 75 MHz): & (ppm) 208.6 (CO), 139.9 (Car), 138.3 (Car), 132.3 (Car),
128.5 (CH), 32.2 (CHa), 21.0 (CHa), 19.1 (CHs3).

Elemental analysis: calc. for: C11H140: C: 81.44 %, H: 8.70 %,
found: C: 81.61 %, H: 8.88 %.
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2,4,6-Trimethoxyacetophenone (11).°

Product obtained as a pale yellow solid (176 mg, 0.84 mmol, 84%) after column

chromatography (isohexane:ethyl acetate, 10:1).

IH-NMR (CDCls, 300 MHz): & (ppm) 6.11 (s, 2 H, Har), 3.83 (s, 3 H, OCH3), 3.80 (s, 6
H, OCHs), 2.46 (s, 3 H, CHa).

13C-NMR (CDCls, 75 MHz): & (ppm) 201.7 (CO), 162.3 (Car), 158.3 (Car), 113.7 (Car),
90.6 (CH), 55.8 (OCH3), 55.4 (OCHs), 32.5 (CHa).

Elemental analysis: calc. for: C11H1404: C: 62.85 %, H: 6.71 %,
found: C: 62.52 %, H: 6.69 %.

2,3,5,6-Tetramethylacetophenone (12).7

0]

Product obtained as a pale yellow solid (165 mg, 0.94 mmol, 94%) after column

chromatography (isohexane:ethyl acetate, 10:1).

'H-NMR (CDClz, 300 MHz): d (ppm) 6.96 (s, 1 H, Har), 2.47 (s, 3 H, CHz), 2.22 (s, 6 H,
CHs), 2.10 (s, 6 H, CH3).

13C-NMR (CDCls, 75 MHz): & (ppm) 209.8 (CO), 143.0 (Car), 134.4 (Car), 131.5 (CH),
127.6 (Car), 32.8 (CHa), 19.4 (CH3), 15.9 (CHa).

Elemental analysis: calc. for: C12H160: C: 81.77 %, H: 9.15 %,
found: C: 81.45 %, H: 9.38 %.
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2,3,4,5,6-Pentamethylacetophenone (13).2

0]

Product was obtained as a pale brown solid (154 mg, 0.85 mmol, 85%) after column

chromatography (isohexane/ethyl acetate, 10:1).

'H-NMR (CDCls, 300 MHz): d (ppm) 2.47 (s, 3 H, CH3), 2.25 (s, 3 H, CH3), 2.20 (s, 6 H,
CHs), 2.15 (s, 6 H, CH3).

13C-NMR (CDCls, 75 MHz): & (ppm) 210.1 (CO), 140.9 (Car), 135.3 (Car), 133.1 (Car),
127.0 (Car), 33.1 (CHas), 17.1 (CHs), 16.6 (CH3), 15.9 (CHa).

Elemental analysis: calc. for CisH180: C: 82.06 %, H: 9.53 %;
found: C: 81.94 %, H: 9.89 %.

9-Acetylanthracene (14).°

o)

Product was obtained as a light brown solid (96 mg, 0.44 mmol, 44%) after column

chromatography (isohexane/ethyl acetate, 10:1).

IH-NMR (CDCls, 300 MHz): & (ppm) 8.50 (s, 1 H, Ha), 8.02-8.09 (M, 2 H, Ha),
7.83—7.90 (M, 2 H, Har), 7.47 — 7.58 (M, 4 H, Har), 2.83 (s, 3 H, CHa).

13C-NMR (CDC|3, 75 MHZ)Z o (ppm) 208.1 (CO), 136.7 (Car), 131.1 (Car), 128.8 (Car),
128.2 (Car), 126.8 (Car), 126.6 (Car), 125.5 (Car), 124.3 (Car), 33.9 (CHa).

Elemental analysis: calc. for Ci6H120: C: 87.25 %, H: 5.49 %,
found: C:86.94 %, H: 5.73 %.
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para-Methoxypropiophenone (15).1°

)

Sea

Product was obtained as a yellow oil (68 mg, 0.41 mmol, 41%) after column

chromatography (isohexane:ethyl acetate, 10:1).

IH-NMR (CDCls, 300 MHz): & (ppm) 7.92 — 7.99 (m, 2 H, Har), 6.91 — 6.97 (m, 2 H,
Har), 3.88 (s, 3 H, OCH3), 2.96 (q, J=7.24 Hz, 2 H, CH2), 1.22 (t, J=7.27 Hz, 3 H, CH3).

13C-NMR (CDCls, 75 MHz): & (ppm) 199.5 (CO), 163.3 (Car), 130.2 (Car), 130.0 (Car),
113.6 (Car), 55.4 (OCHs), 31.4 (CH2), 8.4 (CHa).

Elemental analysis: calc. for CioH1202: C: 73.15 %, H: 7.37 %,
found: C:72.91 %, H: 7.45 %.

4-Methoxybenzophenone (16).1%

0]

L0

Product was obtained as a pale red oil (195 mg, 0.92 mmol, 92%) after column

chromatography (isohexane:ethyl acetate, 10:1).

1H-NMR (CDCls, 300 MHz): & (ppm) 7.82 — 7.87 (m, 2 H, Har), 7.74 — 7.80 (m, 2 H,
Har), 7.45 —-7.58 (m, 3 H, Har), 6.95-7.01 (m, 2 H, Har), 3.90 (S, 3 H, OCH3)

13C-NMR (CDCls, 75 MHz): & (ppm) 195.6 (CO), 163.2 (Car), 138.3 (Car), 132.6 (Car),
131.9 (Car), 130.1 (Car), 129.7 (Car), 128.2 (Car), 113.5 (Car), 55.5 (OCHb).

Elemental analysis: calc. for C14aH1202: C: 79.23 %, H: 5.70 %,
found: C: 79.06 %, H: 5.83 %.
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2,4,6-Trimethylbenzophenone (17).1?

0]

Product was obtained as a yellow oil (74 mg, 0.74 mmol, 74%) after column

chromatography (isohexane:ethyl acetate, 10:1).

IH-NMR (CDCls, 300 MHz): & (ppm) 7.76 — 7.88 (m, 2 H, Ha), 7.54 — 7.64 (m, 1 H,
Har), 7.40 — 7.50 (M, 2 H, Har), 6.91 (d, J=0.57 Hz, 2 H, Har), 2.34 (s, 3 H, CH3), 2.09 (s,
6 H, CHa).

13C-NMR (CDCls, 75 MHz): & (ppm) 200.8 (CO), 138.5 (Car), 137.3 (Car), 136.9 (Ca),
134.2 (Car), 133.5 (Car), 129.4 (Car), 128.8 (Car), 128.3 (Car), 211 (CH3), 19.3 (CH3).

Elemental analysis: calc. for CisH160: C: 85.68 %, H: 7.19 %,
found: C: 85.86 %, H: 7.33 %.
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NMR Spectra
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'H-NMR compound 8
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'H-NMR compound 9
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'H-NMR compound 10
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'H-NMR compound 11
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'H-NMR compound 12
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'H-NMR compound 13
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'H-NMR compound 14

SL-1015-F2.010 1HESP

Normaiized Irtensty

o2(m

g

MO4(m) MO3(m)

3(m)

14

uo1(s)

13C-NMR compound 14

SL1015-F2011 13CESP

14

Normalized Intensity

— —13.72

L 13108

—12882

T T T T T T T T T T

60 55 50 45 40 35

12837

12549

Chemical Shift (ppm)

—12432

— 3985

T
216

LA ARAE AR | LSRR WA
120 12 104 %
Chemical Shift (ppm)

S15



'H-NMR compound 15
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'H-NMR compound 16
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1H-NMR compound 17
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