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General: All the reagents and solvents were purchased from Sigma-Aldrich or Merck chemical Co.
and were used directly without any further purification. Organic solvents were concentrated under
reduced pressure on a Biichi rotary evaporator. The progress of reaction was checked by thin-layer
chromatography. The plates were visualized first with UV illumination followed by iodine. '"H NMR
spectra were recorded at 200 or 300 MHz using Brucker DRX-200 or 300 spectrometer and are reported
in parts per million (ppm) on the & scale relative to TMS as an internal standard. Coupling constants (J)
reported in Hz. >C NMR spectra were recorded at 50 or 75 MHz. Mass spectra were obtained using
JEOL SX-102 (ESI) instrument. Elemental analysis was performed using a Perkin-Elmer autosystem XL
analyzer. All melting points are uncorrected.

Representative experimental procedure for the functional ionic liquid
[bmim][Sac]
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rt, stirring
Figure 1 Representative procedure for synthesis of [bmim][Sac].

Representative experimental procedure for the sodium salt of saccharinate.

A three-neck 100 ml round bottom flask was fitted with overhead stirrer, condenser and inlet/outlet for
nitrogen atmosphere. The flask was charged with 7.32g saccharin (0.04 mol) and 2.16g (0.04 mol)
anhydrous sodium methoxide in 50 ml anhydrous methanol. The mixture was stirred and heated to reflux
for about 10-20 minutes under nitrogen. Most of the solids went into solution. The system was then set-up
for distillation. Methanol was removed under reduced pressure. Colorless solids of sodium saccharin
(yield 90%) remained in the flask.
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Preparation of the 1-n-butyl-3- methylimidazolium saccharinate [bmim][Sac]:

The sodium saccharinate (27.0 g, 0.112 mol) was added into a solution of 1-n-butyl-3-methylimidazolium
bromide (BMImBr) (24.6 g, 0.112 mol) in 100 mL acetone at room temperature. After stirring for 24 h,
the reaction mixture was filtered through a plug of celite .The volatiles were removed under reduced
pressure overnight. Viscous oil was obtained. 'H NMR (DMSO-dg, 300 MHz) &y: 0.89 (t, J = 7.6 Hz,
3H), 1.28-1.21(m, 2H), 1.80-1.73 (m, 2H), 3.86 (s, 3H), 4.17 (t, J = 7.1 Hz, 2H), 7.71-7.78 (m, 4H), 7.75
(s, 1H), 7.82 (s, 1H), 9.18 (s, 1H). °C NMR (DMSO-d,, 50 MHz) &.: 13.20, 18.70, 31.30, 35.71, 48.43,

119.98, 122.20, 122.45, 123.51, 128.25, 130.99, 131.46, 133.00, 136.47, 167.88.

General procedure for the synthesis of indole-3-dihydrocoumarin derivatives
via one pot multicomponent reaction of Indole, Salicyldehyde and Meldrum

acid: A mixture of salicylaldehyde or 4-OMe-salicylaldehyde (1 mmol), meldrum acid (1 mmol), indole
derivatives (1 mmol) and [bmim]Sac (2 ml) in a 50mL flask, and was vigorous stirred at room
temperature (25-29 °C) for 8-10h ,the progress of the reaction was monitored by TLC. Upon completion,
the reaction mixture was extracted with ethyl acetate (3x20 ml). Then the combined organic part was
dried over Na,SO, and the solvent was evaporated to yield a crude residue The crude products thus
obtained were purified by column chromatography (silica gel, 60-120 mesh; ethyl acetate/petroleum
ether). All desired products were characterized by '"H NMR, *C NMR and mass spectra

Reusability of the [C4,MIM][Sac]: After completion of the reaction, the reaction mixture was
diluted with EtOAc (20 mL) followed by addition of a 5 mL of water. The EtOAc layer was separated.
The EtOAc extract was dried (Na,SO,) and concentrated under vacuo to obtain the crude product. The
aqueous extract/layer containing the ionic liquid was concentrated under vacuum at 80° C for 60 min to
recover the IL which was found to be identical (spectral data) with an authentic sample of [bmim][Sac]
(unused ionic liquid). The recovered IL was reused for 4 successive batches of reactions at rt to afford
crude product after usual work-up (Table 1).

Table 1 Reusability of 1-methyl-3-(n-butyl) imidazolium Saccharinate [(C,;MIM)Sac] ionic liquid in
indole -3 dihydacoumarin synthesis

Run 1 2 3 4

Yield (%) 93 91 87 85

®Reaction conditions: Indole (1.0 mmol), meldrum acid (1.0 mmol), salicylaldehyde (1.0 mmol), ionic
liquid (2.0 mL), tt, 8 h. ®Isolated yield.
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Characterization data for synthesized compounds:

4-(1H-indol-3-yl)chroman-2-one (a)

Physical state: oily. '"H NMR (300 MHz, CDCl;) 6H: 8.20 (s, 1H), 7.84 (d, J = 7.7 Hz,
1H,), 7.37 (d, J = 8.1 Hz, 1H,), 7.31-7.18 (m, 1H), 7.13-6.79 (m, 5H) 6.79 (s,1H), 4.63
(t, J=6.18 Hz, 1H), 3.26 (dd, J = 7.6, 15.8 Hz, 1H,), 3.09 (dd, J = 5.6, 15 8Hz, 1H).
13C NMR (75 MHz, CDCl;) éc: 168.6, 151.8, 136.9, 128.7, 128.4, 126.2, 125.9, 124.8,
122.7, 122.5, 120.0, 119.0, 117.2, 115.2, 111.8, 36.5, 32.8. Molecular formula-

Cy7H5NO,. ESI MS (m/z)= 264 (M+H). Analysis calculated for C;;H;3NO,: C 77.55, H 4.98, N 5.32.
Found: C 77.53, H4.97, N 5.29.

4-(5-bromo-1H-indol-3-yl)chroman-2-one (b)

Physical state: oily. 'H NMR (300 MHz, CDCls) &y: 8.29 (s, 1H), 7.54 (s, 1H),

7.25-7.12 (m, 3H), 7.05-6.95 (m, 3H), 6.67 (d, J =2.1 Hz, 1H) , 4.49 (t, J = 6.1 Hz,
1H), 3.11 (dd, J = 6.9, 15.7 Hz, 1H.), 2.97 (dd, J = 5.6, 15.7 Hz, 1H). °C NMR (75
MHz, CDCl;) 6.: 168.4, 151.7, 135.5, 129.0, 128.2, 127.6, 125.7, 125.6, 125.0,
123.7, 1214, 1173, 1149, 113.3, 113.2, 36.5, 32.6. Molecular formula
Cy7H,BrNO,, ESI MS (m/z): 342 (M+H). Analysis calculated for C;7H;,BrNO,: C

59.67, H 3.53, N 4.09. Found, C 59.68, H 3.50, N 4.10

4-(5-methoxy-1H-indol-3-yl)chroman-2-one (c)

Physical state: White solid, mp: 155-157°C. '"H NMR (300 MHz, CDCl;) &y: 8.01
(s,1H), 7.32-7.21 (m, 2H), 7.15 (t, J = 5.6 Hz, 3H), 7.16-7.05 (m, 2H), 6.91(s, 1H),
4.61 (t, J = 6.7 Hz, 1H), 3.81 (s, 3H), 3.23 (dd, J = 7.6, 15.7 Hz, 1H), 3.08 (dd, J =
5.6, 15.7 Hz, 1H). *C NMR (50 MHz, CDCl;) 8 168.4, 154.2, 151.7, 131.9, 128.6,
128.2, 126.3, 126.0, 124.7, 123.0, 117.1, 114.7, 112.6, 112.4, 100.9, 56.0, 36.3, 32.6.
Chemical Formula: C;gHsNOs. ESI MS (m/z):= 294 (M+H). Analysis calculated for
CysHisNO;: C 73.71, H 5.15, N 4.78, Found; C 73.73, H5.11, N 4.80

4-(1-methyl-1H-indol-3-yl)chroman-2-one (d)

I,z

Physical state: oily: 'H NMR (300 MHz, CDCl;) 6y: 7.41 (d, J = 7.9 Hz, 1H), 7.26-
7.15 (m, 3H), 7.10-6.97 (m, 4H), 6.59 (s, 1H), 4.56 (t, J = 6.1 Hz, 1H,), 3.63 (s, 3H),
3.15 (dd, J.= 7.2, 15.7 Hz, 1H), 2.98 (dd, J = 5.6, 15.7 Hz, 1H). °C NMR (75 MHz,
CDCl) d.: 29.7, 32.6, 36.5, 109.7, 113.7, 117.1, 118.9, 119.4, 122.1, 124.6, 126.9,
126.2, 128.2, 128.5, 12.5, 137.5, 151.7, 168.2. Molecular formula: C;sH;5sNO,. ESI
MS (m/z):= 278 (M+H). Analysis calculated for C;sH;sNO,: C 77.96, H 5.45, N 5.05.

Found; C 77.92, H 5.46, N 5.08.

4-(1-allyl-1H-

indol-3-yl)chroman-2-one (e)

Physical state: oily. "H NMR (300 MHz, CDCl;) éy: 7.52 (d, J=7.7 Hz, 1H), 7.36 (d,
J=17.6 Hz, 3H), 7.29-7.10 (m, 4H), 6.77 (s, 1H), 6.02-5.93 (m, 1H), 5.21 (d, J=10.1

3
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Hz, 1H), 5.09 (d, J=17.1 Hz, 1H), 4.68 (d, J = 9.9 Hz, 2H)4.31 (t, J = 6.8 Hz, 1H), 3.27 (dd, J = 7.7, 15.7
Hz, 1H), 3.11 (dd, J = 5.4, 15.7 Hz, 1H). °C NMR (50 MHz, CDCl;) . 168.2, 150.1, 136.9, 135.2,
133.1, 128.5, 128.2, 126.4, 125.8, 124.6, 122.2, 119.5, 119.0, 117.5, 117.1, 114.0, 110.1, 48.8, 36.4, 29.7.
Molecular formula: CH;7;NO,. ESI MS (m/z):= 304 (M+H). Analysis calculated for C,,H;7;NO,: C
79.19, H 5.65, N 4.62. Found; C 79.15, H 5.66, N 4.65.

4-(1-allyl-1H-indol-3-yl)-7-methoxychroman-2-one (f)

~, Y Physical state: oily: '"H NMR (300 MHz, CDCl;) 8y: 7.40 (d, J = 7.9 Hz, 1H), 7.26-
o 7.15 (m, 2H), 7.03 (t, J = 6.41, 1H), 6.95 (d, J = 11.4 Hz, 1H), 6.65 (s,1H), 6.62 (d, J
O R ol =2.4Hz 1H), 6.57-6.53 (m, 1H), 5.91-5.80 (m, 1H), 5.21 (d, J=9.3, 1H), 5.10 (d, J

— 9.3 Hz, 1H,), 4.41 (d, J = 4.05 Hz, 2H), 4.23 (t, J = 6.6 Hz, 1H), 3.73 (s, 3H), 3.14

O \ (dd, J.=.7.6, 15.7 Hz, 1H), 2.98 (dd, J = 5.6, 15.7 Hz, 1H). *C NMR (50 MHz,
N CDCl3) 8. 168.4, 160.0, 152.5, 137.1, 133.4, 128.9, 126.0, 122.3, 119.6, 119.2,
< 118.0, 117.6, 115.5, 114.6, 110.8, 110.3, 102.7, 55.7, 49.0, 36.9, 32.2. Molecular

formula: C;H;9NO;, ESI MS (m/z):= 334 (M+H). Analysis calculated for
C1H9NO;: C 75.66, H 5.74, N 4.20. Found: C 75.62, H 5.70, N 4.21.

4-(2-methyl-1H-indol-3-yl)chroman-2-one (g)

Physical state: White solid, mp: 108-110 ‘C. '"H NMR (300 MHz, CDCl;) &y: 7.99 (s,
1H), 7.36 (d, J = 7.2 Hz, 1H), 7.29 (d, J = 6.74, 2H), 7.19-7.07 (m, 2H), 7.04-6.94 (m,
3H), 4.68 (t, J = 5.9 Hz, 1H), 3.29 (dd, J = 13.2, 16.0 Hz, 1H), 2.99 (dd, J = 5.2, 16.0
Hz, 1H), 2.39 (s, 3H). *C NMR (75 MHz, CDCL3) 8: 168.7, 151.9, 135.7, 132.8, 128.5,
128.1, 126.4, 125.6, 124.5, 121.4, 119.5, 119.0, 116.9, 110.7, 108.6, 35.9, 31.9, 12.0.
Chemical Formula: C;gHsNO,, ESI MS (m/z):= 278 (M+H). Analysis calculated for
CsHisNO,: C, 77.96; H, 5.45; N, 5.05. Found C, 77.99; H, 5.41; N, 5.07

4-(1-ethyl-1H-indol-3-yl)chroman-2-one (h)

Physical state: oily: '"H NMR (300 MHz, CDCl;) 6y: 7.55 (d, J = 7.8 Hz, 1H), 7.42-
7.27 (m, 4H), 7.21-7.10 (m, 3H), 6.81 (s, 1H), 4.66 (t, J = 6.1 Hz, 1H), 4.17-4.10 (m,
2H), 3.13 (dd, J = 5.6, 15.8 Hz, 1H), 3.29 (dd, J = 7.5, 15.8 Hz, 1H), 1.46 (t, J =7.3
Hz, 3H). °C NMR (75 MHz, CDCl3) &.: 168.3, 151.7, 136.6, 128.5, 128.2, 126.4,
126.3, 125.1, 124.6, 122.0, 119.3, 119.1, 117.1, 113.7, 109.9, 41.0, 36.5, 32.7, 15.4.
Molecular formula: C;oH;7;NO,. ESI MS (m/z):= 292 (M+H). Analysis calculated for
C19H7NO,: C 78.33, H 5.88, N 4.81. Found C 78.30, H 5.90, N 4.80.

4-(1-butyl-1H-indol-3-yl)-7-methoxychroman-2-one (i)

Physical state: oily. '"H NMR (300 MHz, CDCls) 8: 7.50 (d, J = 7.9 Hz, 1H),

O
o 7.37(d, J = 7.2 Hz, 1H), 7.24 (d J = 7.5 Hz, 1H), 7.14-7.05 (m, 2H), 6.76 (s,
o Q 1H), 6.73 (d, J = 2.4 Hz, 1H), 6.67-6.63 (m, 1H), 4.61 (t, J = 8.9 Hz, 1H), 4.07
/ — (t, J=7.1 Hz, 2H), 3.84 (s, 3H), 3.24 (dd, J = 7.7, 15.7 Hz, 1H), 3.08 (dd, J =

O N\\\\ 5.6, 15.7 Hz, 1H), 1.85-1.75 (m, 2H), 1.38-1.30 (m, 2H), .95 (t, J = 4.4 Hz,
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3H). *C NMR (50 MHz, CDCLy) &.: 168.3, 159.8, 152.4, 136.8, 128.9, 126.3, 125.8, 121.9, 119.2, 119.1,
118.1, 113.9, 110.6, 110.0, 102.5, 55.6, 46.2, 36.8, 32.3, 32.0, 20.2, 13.8. Chemical Formula: C,,H,;NOs.
ESI MS (m/z):= 350 (M+H). Analysis calculated for C»,H»;NO;: C, 75.62; H, 6.63; N, 4.01, Found, C,
75.64, H, 6.62, N, 4.05.

4-(1-butyl-1H-indol-3-yl)chroman-2-one (j)

0 Physical state: oily: 'H NMR (300 MHz, CDCl3) éy: 7.52 (d, J =7.9 Hz, 1H),
7.39-7.24 (m, 2H), 7.18 (d, J = 4.7 Hz, 2H), 7.10 (t, J = 8.9 Hz, 3H), 6.77 (s,
1H), 4.68 (t, J = 5.9 Hz, 1H), 4.07 (t, J = 7.1 Hz, 2H), 3.27 (dd, J = 7.7, 15.7
N Hz, 1H), 3.11 (dd, J = 5.6, 15.7 Hz, 1H), 1.85-1.75 (m, 2H), 1.38-1.30 (m,
O \ 2H), 94 (t, J = 7.3 Hz, 3H). “C NMR (50 MHz, CDCl;) &.: 168.3, 151.6,
137.9, 128.5, 128.2, 126.3, 126.2, 125.8, 124.6, 121.9, 119.2, 119.0, 117.0,
113.4, 109.9, 46.2, 36.5, 32.6, 32.3, 20.2, 13.7. Chemical Formula:
C,1H,NO,. ESI MS (m/z):= 320 (M+H). Analysis calculated for C,,H,NO,: C, 78.97; H, 6.63; N, 4.39;
Found; C, 78.99; H, 6.62; N, 4.43.

7-methoxy-4-(5-methoxy-1H-indol-3-yl)chroman-2-one (k)

Physical state: White solid, mp: 136-138°C. "H NMR (300 MHz, CDCly) &y:
8.05 (s,1H), 7.25 (s, 1H), 7.03 (d, J = 7.43 Hz, 1H), 6.88 (d, J = 9.6 Hz, 2H),
6.78 (d, J = 2.0 Hz, 1H), 6.63 (d, J = 2.16, 1H), 6.61 (d, J =2.16 Hz, 1H),
4.55 (t, J = 6.3 Hz, 1H), 3.81 (s, 3H), 3.80 (s, 3H), 3.19 (dd, J = 7.6 Hz, 15.7
Hz, 1H), 3.05 (dd, J = 5.6, 15.7 Hz, 1H). "C NMR (50 MHz, CDCl;) &.:
168.3, 159.8, 154.1, 152.3, 131.9, 128.2, 126.2, 1229, 117.8, 115.2, 112.5,
1123, 110.6, 102.5, 100.9, 56.0, 55.6, 36.5, 32.0. Chemical Formula:

C19H7NO,. ESI MS (m/z):= 324 (M+H). Analysis calculated for C;gH;7;NO4:
C 70.58, H 5.30, N 4.33, Found; C 70.57, H 5.344, N 4.35.

4-(1H-indol-3-yl)-7-methoxychroman-2-one (1)

Physical state: oily: 'H NMR (300 MHz, CDCl;) 6y: 8.08 (s,1H), 7.40 (d, J = 7.8
Hz, 1H), 7.29 (d, J = 8.1 Hz, 1H), 7.17-7.11 (m, 1H), 7.02 (t, J = 7.1 Hz, 1H), 6.94
(dJ=11.4, 1H), 6.73 (d, J = 2.2 Hz, 1H), 6.61 (d, j = 2.4 Hz, 1H), 6.55-6.52 (m,
1H), 4.59 (t,j = 3.5 Hz, 1H), 3.72 (s, 3H), 3.41 (dd, j = 7.6, 15.7 Hz, 1H), 2.97 (dd, J
=5.6, 15.7 Hz, 1H). C NMR (50 MHz, CDCl ) §.: 166.5, 160.0, 152.5, 137.0,
128.9,125.9, 122.7, 122.4,120.0, 119.0, 118.0, 115.7, 111.8, 10.8, 102.7, 55.7, 36.8,
32.2. Molecular formula-C;sH;sNOs; , ESI MS (m/z):= 294 (M+H). Analysis
calculated for C1gHsNOs: C 73.71, H 5.15, N 4.78. Found, C 73.67, H5.16, N 4.75

4-(1-ethyl-1H-indol-3-yl)-7-methoxychroman-2-one (m)

Physical state: White solid, mp: 96-98°C: 'H NMR (300 MHz, CDCl;) &y:

7.51 (d, J = 7.8 Hz, 1H), 7.38 (d, J = 8.2 Hz, 1H), 7.34-7.27 (m, 1H), 7.16-

O o 7.06 (m, 2H), 6.78 (s, 1H), 6.73 (d, J = 2.2 Hz, 1H), 6.68-6.64 (m, 1H), 4.62
O
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(t, J = 6.1 Hz, 1H), 4.17-4.09 (m, 2H), 3.84 (s, 3H), 3.25 (dd, J = 7.5, 15.7 Hz, 1H), 3.09 (dd, J = 5.64,
15.7 Hz, 1H), 1.45 (t, J = 7.2 Hz, 3H). °C NMR (75 MHz, CDCl;) &.: 168.3, 159.8, 152.3, 136.5, 128.8,
126.3, 125.1, 121.9, 119.2, 119.1, 118.0, 114.1, 110.6, 109.8, 102.5, 55.6, 41.0, 36.7, 32.0, 15.4.
Molecular formula: CH;9NO;. ESI MS (m/z):= 322 (M+H). Analysis calculated for C,yH;yNO;: C
74.75, H 5.96, N 4.36. Found C 74.78, H 5.92, N 4.33.

4-(1-benzyl-1H-indol-3-yl)chroman-2-one (n)

Physical state: oily. '"H NMR (300 MHz, CDCl;) 6y: 7.48 (d, J = 7.7 Hz, 1H), 7.26-
7.19 (m, 6H), 7.16 (d, J= 7.2 Hz, 1H), 7.11 (t, J = 5.2 Hz, 1H), 7.09 (d, J = 3.3 Hz,
1H)7.05 (t, J = 5.19 Hz, 3H), 6.78 (s, 1H), 5.21 (s, 2H ), 4.43 (t, J = 6.1 Hz, 1H),
3.72 (dd, J = 7.9, 15.8 Hz, 1H,), 3.05 (dd, J = 5.5, 15.8 Hz, 1H). °C NMR (75
MHz, CDCl5) o.: 168.2, 151.7, 137.2, 137.1, 128.7, 128.6, 128.3, 128.2, 127.7,
126.5, 126.4, 126.1, 124.6, 122.4, 119.7, 119.2, 117.0, 114.2, 110.4, 50.1, 36.4,
32.6. Molecular formula C,sH;oNO,. ESI MS (m/z):= 354 (M-+H). Analysis
calculated for CsH;9NO,: C 81.56, H 5.42, N 3.96 Found: C 81.59, H 5.40, N 3.98.

4-(2-phenyl-1H-indol-3-yl)chroman-2-one (0)

Physical state: White solid, mp: >250°C. '"H NMR (300 MHz, CDCl;) y: 8.30
O Onp© (s,1H), 7.48 (d, J = 6.4 Hz, 5H), 7.32-7.22 (m, 3H), 7.16 (t, J = 8.9 Hz, 2H), 7.37 (d,
J=2.9 Hz, 3H), 4.84 (dd, J=4.6, 14.1 Hz, 1H), 3.41 (t, J=15.9 Hz, 1H), 2.98 (dd,

X O J =438, 15.9 Hz, 1H). C NMR (75 MHz, CDCl;) &.: 167.8, 151.3, 137.0, 136.6,

O NH 132.2, 128.8, 128.5, 128.3, 128.0, 127.6, 126.2, 125.8, 124.2, 121.5, 119.9, 118.8,
116.4, 111.7, 108.4, 35.0, 31.4. Molecular formula: C,;H;;NO,. ESI MS (m/z):=

340 (M+H). Analysis calculated for Cp;H;;NO,: C 81.40, H 5.05, N 4.13. Found; C 81.41, H 5.09, N
4.16.

4-(6-ethyl-1H-indol-3-yl)chroman-2-one (p)

- Physical state: oily. "H NMR (300 MHz, CDCls) 6y: 8.27 (s,1H), 7.42-7.34
(m, 2H), 7.18(s, 1H), 7.16-7.10 (m, 4H), 6.81 (s, 1H), 4.68 (t, J = 6.2 Hz,
1H), 3.30 (dd J = 7.6 Hz, 15.8 Hz, 1H), 3.12 (dd, J = 11.2, 15.8 Hz, 1H),
2.92-2.84 (m, 2H), 1.39 (t, J = 7.5 Hz, 3H). °*C NMR (50 MHz, CDCl;) §:
168.6, 151.6, 135.7, 128.6, 128.3, 127.3, 126.2, 125.5, 124.7, 122.1, 121.1,
120.2, 117.0, 116.6, 115.4, 36.4, 32.8, 24.0, 13.8. Chemical Formula:

A CisH17NO,. ESI MS (m/z):= 292 (M+H). Analysis calculated for
Ci9H17NO,: C 78.33, H 5.88, N 4.81. Found; C 78.35, H 5.85, N 4.80.
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Spectral data for synthesized compounds (a-p).

PE-249A
PROTON CDC13 (I

Current Data Paramelers.
220710

I
=z=zzz=z CHANNEL H s=e==
NUC1 1H
Eh 11N

40 a5 z5 z0 1.5 1.0 2] 00 ppm

|

PE-249 A

C13CPD CDC13 {D:\edri

Current Data Paramels
NAME 26-7-10
EXPNO 30
PROCNO 1
F2- isition P
Mf‘qu EIW;."
Time 18.10

======== CHANNEL t

ZI0 0 190 180 170 160 150 140 130 120 10 W0 80 80 T 60 50 40 30 0 0 L] ppm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

PROCNO 1
F2 - Acquisition Paran
_ e 20100823
NotRum a3
ROBHD 5 m‘&‘g
PULPROG 2930
T0
SOLVENT coci
NS 8
0 2
SEWH 6188.119 &
FIDAES  0.084423
AQ 5.2053567 =
RG 71.8
l oW 80.800 use
] DE £.00
TE 300.0 K
o 1. =
In! TR 1

100 9.5 a0 Bs5 8.0 7.5 70 6.5 B8O 55 50 45 40 35 3.0 2.5 20 1.5 1.0 05 0.0 ppm

" i " e

PE-275A
C13CPD CDCI

Current Data Parameters
NAME 27-08-10 m
EXPNG e

PROCNO 1
F2 - Acquisition Parametes
20100827
17.38

INSTRUM
PROBHD 5 mm QNP 1H/T:
PULPROG o

D
SOLVENT CDCI3
NS

AQ 18175818 sec.
RG 14.2

ow 27.733 usec
DE 6.00

TE 300.0 K

o 2.00000000 sec
DELTA  1.B9959904 sec
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PK-266B
PROTON CDC13 (D

EXPNO aﬁ‘
F2 - Acquisition Parame
20100818
Time 10.34
HSTRUM spect
PROBHD 5 men QNP 1+
PULPROG _ 2g30
SOLVENT cocia
g
SWH 6186119 Hz
FIDRE! . H
AQ R0
# RG 101
oW B0.B00 usec
DE E.00 ugac
TE 300.0 K
o1 1.00000000 sec
ToO 1

smsssmms CHANNEL 11

————

2.0 L2 ] a0 7.5 70 85 &80 55 50 45 40 3:5 30 25 20 1.5 1.0 s ppm
Ol e i
- A lwllel 12 = peibc
PK-266B Current Dats Parmmeters
Cl3CPD CDCl3 {D:\cdril user 12 NAME 20-08-10
EXPNO 120

== GHANNEL 11 =
3G

P1 8.70 usec
‘ ‘ PL1 ~3.00dB
e Bt e s it ‘ ‘ ‘,M—‘ . rm .
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PE-461A
Current Data Parameters
HAME  20-07-11-1h-pk461
EXPNO 0
1
F2 - Acquisition Paramelefs
Date 20010720
Time 18.00
INSTRUM
mOEHD §mm ‘“;‘lﬂ“
T
SOLVENT coci3
NS a
os o
SWH 6188119 Hz
FIDRES 0. Hz
AQ 57953587 sec
ARG 114
ow 80,800 uwec
DE .00
TE 2079K
D1 e
Too 1
======c= CHANNEL 11 ==f=-
HNUC1 H
P 11.60 usec
PLI 1.00 dB
b=l 300.1318534 MH;
F2 - Processi
300.1300342 MHz
EM
o
LB 0.30 Hz
as o
I FC 100

T T T T T T T

T
45

0 el § et T Tt

110 100
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PK-509

| |
_J“U]“hvl‘ﬂUMW“\ UL

I T T

25 20 15 10 ppm

PK-509

Current Data Paramelars
NAME  18-10-11-1H PK

EXPNO
PROCNO 1

F2 - Acquisition Paramete
Date 20111019
maTAuM | Spect
PROBHD lmmm 13C.
PULPROG  zapg30
T

SOLVENT cpc3
NS 517

[ 4

AQ 2 1 3ec
ow 41.700 usec
DE 6.00 usec
TE 0.0 K
[+]] 2.00000000 sec
dil 0.03000000 soc
DELTA 109999908 se
MCREST 000000000 s
0.01500000 5
= = CHANNEL f1 ==
HUC1 13C
4] 630 usec
PL1 -6.00 dB
SFO1 503277608 MH:
= CHANNEL 12 ==
CPDPRG2 waltz1!
N 1H
PCPI 100,00
PL2 -4.00 dB
PL12 18.00 dB
PL13 2.00dB
2001308005 MH
F2 - Processing paramete

I ol
L st e st s s A s s

T T
1m0 160 150 140 130 120 110 100 20 a0

T T T
50 40 £ 10 ppm
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y
1

Current Data Parameters
NAME  02-11-11-1H-PK.
EXPMO 2

PHOCHO 1

2 - fcquisition Paramels
Date 20111102

i 8.

INSTRLUM spact
PROBHD_ 5 mm GNP 1HT
FULFROG 2930

m B5536
EL\'E«T . cociz
oS 0

SWH 6188.119 Hz
hQ 52953567 sec
RG 80.6

ow S0.E00 uset
DE 5.00

TE 673.2 K

o1 1,00000000 coc
Too 1
———————— CHAMNEL 1 —-
HUCH 1H

Fi 50 usec
PLY =1 dB

. 2700
| Wow o EM
.. | Sau ..
|1 | B To
L | teo
. BRIl
Lam Wi
JIUI V Ull Jllr_} LJ]UI“L
8.0 75 70 65 6.0 55 50 45 4.0 35 30 10 05 ppm
lhe £ o lafe
=1 Lol |l | = 5 v |+
PR-513
Curreni Dais Parameiers.
NAME  11-11-11-13G F
EXPNO 160
PROCNO 1
F2 = Aequi Pa
Date 2111
Time
INSTRUM
PROBHD 5 mm QNP 1H/
PULPROG ___ g
TS 85538
SOLVENT Cocl
NS 512
DS 4
PL =3.00 dB
SFO1 754752953 MK
=zssssss CHANNEL 12 =
CPDPRG2 waltz16
Nucz 1H
PCPD2 80.00 uses
PL2 -1.00 dB
PLIZ 17.00 dB
PL13 21.00 dB
| SFOZ 300.1312005 Mt
?- paramen
SF T5.4677490 MHz
wWowW EM
558 0
LB 1.00 Hz
Ge L]
PC 1.40
I..l J L | l b 1 J Ty “ e el " &
165 180 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 78 70 65 60 55 S0 45 40 35 30 25 20 15 10 ppr
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PK-494

Current Data Parameters
EIIE ﬂdu1;ﬂhw

AUM
PROBHD & mm GNP 1HA
PULPROG 20
o
SOLVENT coci
NS 8
Ds [}
SWH B188.119 Hz
FIDRES 0.
AQ 53587 sec.
R 4
ow 80800 usas
DE 6.00 usse

710 K

L -1.00 4B
SFO1 300.1318534 MH:
F‘!—F‘ngm
| £ miimesms
l wDw EM
ssa ]
I L8 0.30 Hz
£ [X
Pc 180
T T T T T r r r v v v v v v l
75 70 65 8.0 55 50 45 40 35 30 25 15 1.0 05 ppm
|
lsiele [2 EI ElE E
b e 1 o = =l 12! el
FK-494
T —
o L
o oo 0
O o oo M
F2 - Acquiition Parsmaten
Duie_ 21100
Time a1
NSTRLM gt
FROBD. 8 men UE 1413
O A L ™ el
Bevon *Eoca
= i
N B odensene
) Foes "amiese v
B o
e
By e
B e
I T
B 2ooitoee
FH e
Birn *Taemaen e
5 7
Em=z=z=z CHAMMEL M zzzz==ez
[ 130
B 70
-t
B miimsme
———
Cooena e
e o
Poh:  smbe
R
Fi e
L -]
o maim
- porameers
S liimaews
ow 5
By :
& 1ohne
w8 a
PG 140
‘ L ‘ L ‘ l -l i

A A Mahad Mehit Ratiel RARSS RARSA LaRS! Rkl RARcel RARsd Mants T T T T T T T LABAREARARS Aanas ana
165 180 155 150 145 140 135 130 12§ 120 115 110 105 100 5 90 85 80 75 V0 65 60 55 50 45 40 I/ W W 220 5 W ppm
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PE-5492

Curreni Drata Farameders.
HAME  20-12-11-1H-PK-54
EXPNO 0

PROCNG 1
.F,z"a-':m“ '.".:'.:'..... i
Tieme 20031
INSTRUM

PROBHD 5 mm GHF 1H15
PULPROG 2

o 5535
SOLVENT !cncn

sl

SF 300.1300000 MHz
WOW =

S5B a

LB Hz

e —
——

o

L]

o

T T T
B0 75 7.0 65 60 55

PK-5492

Currend Dvia Parsemeters
HAME  26-12-11-130-PK-S494
EXPHO. =
pRoCun 1

e
s
PROGMD. 8 e B 1307
s PROG 2anaan
m
SOLVENT DMS0
] sz
o )
S imoser s
T
A 2TATEON mec
L3 i
o o o 41,700 usie:
o S0 e
iE i
o1 7 00000000 s
i 003000000 sec
DELTA 1 BEEE e
MCREST 000000000 sec.
X MCWRN  0.07300000 sec
uuuuu CHARMEL N ssssssss
O NH e M
™M .30 wser.
L -6.00 #8
SFO BOIATTHO0 M
asta
g W
PCPD2 19000 usec
L2 —4.00 B
Pz Jamoas
P s
SOz ooo1s0en M
£2-Pocossng parsnaes
D
8F 50, X22TSA2 MHe
wow )
58 L]
w 300 He
o8 [
PC 140

T T
160 150 140 130 120 110 100 %0 a0 m 0 50 40 30 w0 10 ppm
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PE-561

o
I
I
I
I
I
.
i 1
1
I
V

= —
f——re—

d
! |
I

I
| I
AN

\_J YL A

" g

I
n
1
|

T T T T T T T T
an as 25 20 15 .0 os ppm

W

]

PK-561

i

Duta Parmmoters.
H-01-12-13C-PH-381

5 meem Dusit 130/

11

P
§os
§
F

FERZ2AR

P £30usee

] 8,00 48
BFO1  OXITTEOE MMz
===zzazs GHAMMEL I ss=zs=z=
CPOPRGZ  wairib
=) "
BEPDE 100 00 ume:
) 4,00 58
PLIZ 160008
P 22008
S50z 7001300005
[
= =rris
& 50 3277790 My
wow EM
S50 o
i 280 Hs
a8 &
P iy
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PE-542A

Current Dals Parsmetel
NAME  16-12-11-1H-
PROCHO 1
F2- isition Param
m_kw 211217
Time:

INSTRUM

PROBHD 5 mm QNP 1
PULPROG 2930

0 B5536
SOLVENT coeiz

bs .
SWH_ o elealIsH
FIDHES 0.094423 +
AQ 52953507 se
RG 4
ow 80.800 use
DE 6.00
o 1.00000000 52
Too 1
..... CHANNEL 11
Nucy ™
P 11,60 usee
PL1 -1
SFO1 3001318534
F2- m
sl
SF 300.1300000 M
I wow nEH
” e 0.30 Hz
ae .9
. || |

80 75 70

R Y S T T

20 15 1.0 05 ppm

16-01-12-13C-PK-542
PK-542A Fote

BT
= "

St e
e TR
Ag LTRHOT see.
MooUEY

L
TE Q0K

m 200000000 see
o s

P .00 38
PLs3 220048
SFOZ 2001308008 Ube
P

=l S

SF  S035ITI0 M
wow EM

58 o

L8 200 Hr

o8 (]

o 140

17



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

PK-539

PSR
i)
“Faatty -

2HRIBE

3=g| 8

Sﬁﬁzaﬂﬂﬁ a

—

PK-539

Current Data Parame
NAME l&lﬁ—g]—l

EXPNO
PROCNO 1
F2 - Acquisition P
Date_ 20111216
Time - 181
PROBHD smm.s:
PULPROG _ zapg
T 8553
SOLVENT CDG
NS 8395
05 4
11990, 407
FIDRES 018295
AQ 2732901
RG 50.8
ow 41.700 ut
DE 6.00 use
TE 0.0 K
o1 2.00000000
0.03000000

FIRE H "
o L L
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|
_JAL_J \ N NN

0.094423
52853587 sec
203

B85 B0 75 70 B5 80 55 5.0 45 40 30

e VYT

PE-546
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PE-551

T T
75 B5

Gdes © T T W AW W T MR

T T
0s ppm

PE-551

ag
B2

oW 41700 user
oE .00 mec

TE (113

B 200000000 s
a1t 003000000 see
BELTA 1859000 sec

i
g
]
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PK-598

“JMULLLUU« A

L] 5. 4. 0 30 5 0 15 1.0 o5

Y i

FK-598

5;;
_sgi

e
1
35

G

St I

) PROTHD 4 or oo 13
o =g
Buer e
) B
os %
e s
FiDAcs i aceen v
X8 arimet
he
o
oE
5
o
o
g 7
it
uEwRe

T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 0 50 40 30 20 10
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PK-597
Cument
M 03313 WP e
ey

gszigémn? Eg!!i H
Bk % 5
it}

I
i

i
|
|
o .

Lg
g._
S

B0 75 70 6.5 &0 55 50 45 40 35 30 0s ppm
5 5 [3[2REE 2 EHI-
EK-597
PU—
MAMC oo 72207 2-DP02
Wy
| L
0 O 0.0 PRI ¢ B e
2
o o
B
B
B when
FIDAES 0100995 He
AN el 2TI29011 woe
P O N B AL
g
z ol
-
&, i
T
MCWRK 051503000 vac
soocoooo CHAMMNEL 11
o
B
B o

5 samTmn
o ]

558 o

e ET- 1Y

ar o

3 iy

T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 1o 100 a0 80 b 50 50 40 30 20 ppm
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