Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supporting information

Evaluation of sodium acetate trihydrate-urea DES as a benign reaction media for the Biginelli
reaction. Unexpected synthesis of methylenebis(3-hydroxy-5,5-dimethylcyclohex-2-enones),
hexahydroxanthene-1,8-diones and hexahydroacridine-1,8-diones

Camilo A. Navarro,? Cesar A. Sierra? and Cristian Ochoa-Puentes®*

Grupo de Investigacion en Macromoléculas, Departamento de Quimica, Universidad Nacional de
Colombia—Sede Bogotd, Carrera 45 # 26-85, A.A. 5997, Bogotd, Colombia, E-mail: cochoapu@unal.edu.co;
Tel.: +57-1-3165000

Table of contents

Viscosity of the DES as a function of temperature S2
'H and *3C spectra for 6a-61 and organic elemental analysis for 6a, 6k and 6l $3-S17
'H and *3C spectra for 5a-51 and organic elemental analysis for 5a, 5k and 5I $18-S32

References S33



Viscosity of the DES as a function of temperature
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1H and 13C spectra for 2,2'-((4-chlorophenyl)methylene)bis(3-hydroxy-5,5-dimethylcyclohex-2-
enone) (6a).t
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Omimica
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1H and 13C spectra for 2,2'-((4-methoxyphenyl)methylene)bis(3-hydroxy-5,5-dimethylcyclohex-2-
enone) (6b).?
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1H and 13C spectra for 2,2'-((3,4,5-trimethoxyphenyl)methylene)bis(3-hydroxy-5,5-
dimethylcyclohex-2-enone) (6c¢).3
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1H and 13C spectra for 2,2'-((4-(dimethylamino)phenyl)methylene)bis(3-hydroxy-5,5-
dimethylcyclohex-2-enone) (6d).3
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1H and 13C spectra for  2,2'-(benzo[d][1,3]dioxol-5-yImethylene)bis(3-hydroxy-5,5-

dimethylcyclohex-2-enone) (6e).*

11.94

— 7.26 CDCI3
—121
—1.09

T S —

T
12.5 11.5 10.5 95 90 85 80 75 7.0

104
2.05=
24 ooz
8371
6.021
6.05T

@

_~190.47
~-189.53
—147.87
~145.72

132.02
— 119.81
—115.88

—101.04
_~47.25
4658

T T T
50 45 40 35 3.0 25 20 15 1.0 05 00

-0.5

8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

ro

=500

40000

35000

~30000

25000

20000

15000

10000

5000

T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120f %10 ) 100 90 80 70 60 50 40 30 20
1 (ppm

S8



1H and 13C spectra for 2,2'-((4-bromophenyl)methylene)bis(3-hydroxy-5,5-dimethylcyclohex-2-
enone) (6f).3
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1H and 13C spectra for 2,2'-(phenylmethylene)bis(3-hydroxy-5,5-dimethylcyclohex-2-enone) (6g).2
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1H and 13C spectra for 2,2'-(thiophen-2-ylmethylene)bis(3-hydroxy-5,5-dimethylcyclohex-2-
enone) (6h).>
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1H and 13C spectra for 2,2'-methylenebis(3-hydroxy-5,5-dimethylcyclohex-2-enone) (6i).>
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1H and 13C spectra for 3,3,6,6-tetramethyl-9-(pyridin-2-yl)-3,4,5,6,7,9-hexahydro-1H-xanthene-
1,8(2H)-dione (6j).°

8.38
62
57
01
91

4.86

AATRANEL g8 11000
\

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

1001 ——r

12.0 115 11.0 105 100 95 9.0 85 80 75

55 50 45 40 35 X . . . . . 0.0

197.10
—163.62
~161.73

148.94

135.97
—125.30
—121.63
— 11434
—50.89

—41.00
_-34.55
—3243

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

-500

T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 " (110 ) 100 9 8 70 60 50 40 30 20 10 0
ppm

513



1H and 13C spectra and organic elemental analysis for 9-(3-hydroxypropyl)-3,3,6,6-tetramethyl-
3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (6k).
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Element Name

Universidad Nacional de Colombia - Facultad de Ciencias - Depto de
Onimica

Ret .Time Area BC Area ratio K factor
Carbon 72 .6140 70 31584727 mi 1.000000 .464422E+07
Hydrogen 8.4968 2:3:0 1337443 mi1 2.680284 .147901E+08
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1H and 13C spectra and organic elemental analysis for 9-(4-hydroxybutyl)-3,3,6,6-tetramethyl-
3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (6l).
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1H and 13C spectra for 9-(4-chlorophenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-
1,8(2H,5H)-dione (5a).%7
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Element Name Ret.Time Area BC Area ratio K factor
Mitrogen 3.6352 42 153817 R 27 .978890 .18T7120E+07
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1H and 13C spectra for 9-(4-methoxyphenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-
1,8(2H,5H)-dione (5b).”
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1H and 13C spectra for 3,3,6,6-tetramethyl-9-(3,4,5-trimethoxyphenyl)-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (5c).%?

[ 14000

9.29
6.42
4.79
—3.65

~3.57
2
2
2,
2
2
2
2
2
2.01
—1.02

~0.91

13000
12000
11000

| [ |

9000

8000

7000

6000

5000

4000

3000

2000

1000

]

6.001

= 60tg

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

9000

® 8000

194.5
—152.2
— 1494
—142.8
—135.5
—111.2
—104.9
—59.9
—55.6
—50.3
326

321

~-29.1
~~-26.4

7000

6000

5000

4000

3000

2000

| 1000

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

S21



1H and

13C

spectra

for

9-(4-(dimethylamino)phenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-

hexahydroacridine-1,8(2H,5H)-dione (5d).”
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1H and 13C spectra for 9-(benzo[d][1,3]dioxol-5-yl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-
hexahydroacridine-1,8(2H,5H)-dione (5e).”
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1H and 13C spectra for 9-(4-bromophenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-
1,8(2H,5H)-dione (5f).”

5
8
NR898S 3 LR EREE T
NRRNN R & NANN NSNS =3 [ 400
N S\ I
350
250
200
150
100
h
|
i ¥
50
il
2 ]} t Lo
ey E g8% g
NS - N © o
T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0
1 (ppm)

L 1e+05
- on Ne o o e n emen
8 gL a8 ] 2 S 7 adan 90000
I \/ [ I N
80000
70000
60000
50000
40000
30000
20000
‘ \ 10000
| | ‘ | j
) . | / . | L
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 70 60 50 40 30 20 10 0  -10

100 90
f1 (ppm)

S24



1H and 13C spectra for 3,3,6,6-tetramethyl-9-phenyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-
dione (5g).”
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1H and 13C spectra for 3,3,6,6-tetramethyl-9-(thiophen-2-yl)-3,4,6,7,9,10-hexahydroacridine-
1,8(2H,5H)-dione (5h).°
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1H and 13C spectra for 3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione
(5i).10
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1H and 13C spectra for 3,3,6,6-tetramethyl-9-(pyridin-2-yl)-3,4,6,7,9,10-hexahydroacridine-
1,8(2H,5H)-dione (5j).*
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1H and 13C spectra and organic elemental analysis for 9-(3-hydroxypropyl)-3,3,6,6-tetramethyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (5k).
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Universidad Nacional de Colombia - Facultad de Ciencias - Depto de

Omimica _ '

Element Name Ret . Time Area BC Area ratio K factor
Nitrogen 4.1417 45 T59:21 ina 46 053710 _177283E+07
Carbon 2.6015 70 3496444 mi 1. 000000 .464422E+07
Hydrogen 8. 8400 231 1357251 m1 2.576122 _147901E+08
Totals 5.5832 4929616
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1H and 13C spectra and organic elemental analysis for 9-(4-hydroxybutyl)-3,3,6,6-tetramethyl-
3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione (5I).
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Universidad Nacional de Colombia - Facultad de Ciencias - Depto de

Onimica
Element Name Ret Time Area BC Area ratio K factor
Nitrogen 3.9768 45 77269 mi 48 425910 .177283E+07
Carbon 73.3152 69 3741822 mi 1.000000 .464422E+07
Hydrogen 9. 1084 231 1481815 mi 2.525161 .147901E+08
Totals g86.4003 5300906
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