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1. Experimental

Preparation of the y-Fe,O3z/HAP nanoparticles catalyst

A solution of FeCl,-4H,0 (3.7 mmol) and FeCl3-6H,0 (7.4 mmol) was prepared by dissolving these salts in
100 ml distilled water under nitrogen atmosphere at room temperature. 25% of NH,OH solution (20 ml) was
then added with constant stirring. A black precipitate of y-Fe,O3 was produced. Dropwise addition of
NH4OH helps to obtain small and uniform particle size. After 30 min, 200 ml of Ca(NO3),-4H,0 (33.7
mmol) and (NH;);HPO, (40 mmol) solution adjusted to pH=11 were added dropwise to the obtained
precipitate for 1 h with vigorous stirring. The obtaining solution was then heated to 90 °C. After 2 h. the
reaction mixture was cooled to room temperature and aged overnight. The dark brown precipitate was
washed with distilled water. The synthesized catalyst was calcined at 300 °C for 3 h, yielding y-Fe,Os/HAP
(Fe content by ICP-AES: 1.093 mmol/g). The catalyst was characterized using various techniques such as

XRD, FT-IR, ICP-AES, DSC-TGA, SEM and TEM.

General procedure for the synthesis of 1,2,3-triazoles

In a 10 ml round bottom flask fitted with a magnetic stirrer, the catalyst (5 mol % of Fe), phenyl acetylene (1
mmol), sodium azide (1.2 mmol) and benzyl bromide (1 mmol) were stirred in water (5 ml) at 100 °C for 5 h.
The reaction progress was monitored by TLC. After 5 h, the reaction was quenched and the product was
extracted with ethyl acetate. The organic layer was then separate out using separating funnel. The separated
layer was washed with water and dried over sodium sulfate. The ethyl acetate solvent was removed using rotary
evaporator, which left 94% pure desired product. The recovered catalyst was reused for further run without
removing catalyst from the flask. All the prepared compounds were confirmed by GC-MS, IR, *H and *C

NMR.
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2. Characterization of the y-Fe,Os/HAP nanoparticles
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Fig.1 EDAX of y-Fe,Os/HAP

The elemental analysis of the y-Fe,Os/HAP was done by ICP-AES analysis technique. The ICP-AES

analysis clearly shows presence of Fe metal ion.
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Fig.2 XRD of y-Fe,04/HAP
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The XRD spectrum of y-Fe,O3/HAP is depicted in Fig. 2. XRD of the y-Fe,O3/HAP shows crystalline nature of
the catalyst. The observed diffraction peaks agree well with that of the tetragonal structure of y-Fe,Os.

Fig.3 SEM images of y-Fe,Os/HAP

The scanning electron micrograph of the y-Fe,O3/HAP showed uniform particles size.
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Fig.4 TEM images of y-Fe,Os/HAP
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Fig. 5 FTIR spectrum of y-Fe,Os;/HAP

The characteristic absorption bands due to the bending vibration mode of O—P-O surface phosphate groups in

the hydroxyapatite shell were observed at 570 and 602 cm™* which were in overlap with Fe—O stretching. Also

the stretching of P—O bond appeared at 1044 cm* overlapped with S-O stretching peak.
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Fig.6 Isotherm plot of y-Fe,Os/HAP

Nitrogen adsorption—desorption isotherms are shown in Fig. 6 and reveal that the adsorption—desorption process
is not reversible. The surface area was calculated using BET method, and a value of 103 m°g* was found for

hydroxyapatite coated magnetic nanoparticle (y-Fe,Os/HAP).
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3. Characterization of compounds:

1-Benzyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (17.85 min); White solid, mp 126-128°C; IR (KBr): 694, 729, 768, 1049, 1076, 1223, 1358,
1466, 3121 cm-1; 'H NMR (300 MHz, CDCls) &: 5.23(2H, s, CHy), 7.26-7.41(6H, m, Ar), 7.69(1H, s, CH),
7.79-7.82(4H, m, Ar); *C NMR (75 MHz, CDCls) &: 54.1, 119.7, 125.7, 128, 128.2, 128.7, 128.8, 129.1, 130.6,
134.7, 148.1; MS: m/z (%): 235 (20), 207 (12), 206 (52), 180 (9), 179(7), 116 (100), 91 (98), 65 (30), 77 (5),
51 (10); Elemental analysis: found C 75.62, H 5.48, N 18.12, Calcd for C 75.59, H 5.53, N 17.87

1-(2-chlorobenzyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min ™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (19.17 min); White solid, mp 90-92 °C; 'H NMR (300 MHz, CDCls) &: 5.67 (2H, s, N-CHy),
7.16-7.46 (7H, m, 3H of Ar & 4H of Ar-Cl), 7.78 (1H, s, CH of triazole ring), 7.80-7.83 (2H, d, Ar); *C NMR
(75 MHz, CDCl3) &: 51.36, 119.91, 125.64, 127.56, 128.14, 128.76, 129.83, 130.13, 130.15, 130.40, 132.49,
133.31, 147.99; MS: m/z (%): 269 (12), 240 (10), 206 (50), 207(5), 179 (5), 138 (9), 116 (100), 89 (48), 63
(18), 77 (5), 51(5).

1-(3-chlorobenzyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min?), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (19.44 min); White solid, mp 106-108°C; *H NMR (300 MHz, CDCls) &: 5.54 (2H, s, N-CH,),
7.16-7.43 (7H, m, 3H of Ar & 4H of Ar-Cl), 7.69 (1H, s, CH of triazole ring), 7.79-7.82 (2H, d, Ar); *C NMR
(75 MHz, CDCl3) 6: 53.4, 119.72, 125.68, 128.05, 128.01, 128.28, 128.85, 128.91, 130.33, 130.43, 134.92,
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136.67, 148.31; MS: m/z (%): 269 (12), 240 (20), 206 (12), 207(5), 179 (5), 138 (9), 116 (100), 89 (35), 63
(18), 77 (5), 51(5).

Cl

1-(4-chlorobenzyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min"), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (19.14 min); White solid, mp 140-142°C; *H NMR (300 MHz, CDCls) &: 5.52(2H, s, CH,), 7.17
(2H, d, J =8.4 Hz, Ar), 7.24-7.44 (5H, m, Ar), 7.67 (1H, s, CH), 7.80 (2H, d, J =8.4 Hz, Ar); *C NMR (75
MHz, CDCls) é: 53.4, 119.7, 125.6, 128.2, 128.8, 129.31, 129.35, 130.37, 133.24, 134.76, 148.32; MS: m/z
(%): 269 (8), 240 (16), 206 (12), 179 (7), 138 (8), 125 (38) 116 (100), 89 (32), 63 (15), 77 (5), 51(5).

1-(2-Florobenzyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min ™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (17.46 min); White solid, mp 102-104°C; *H NMR (300 MHz, CDCls) &: 5.62 (2H, s, N-CH),
7.09-7.42 (TH, m, Ar), 7.76-7.82 (2H, m, Ar); 3¢ NMR (75 MHz, CDCls) 6: 47.67, 115.63, 115.90, 119.75,
121.88, 122.07, 124.83, 125.66, 128.71, 130.46, 130.81, 130.91, 148.14, 158.82, 162.11; MS: m/z (%): 253
(20), 224 (32), 198 (10), 130 (7), 124 (20), 116 (100), 109 (68), 102 (5), 89 (26), 83 (18), 77 (5), 63 (12), 51(5).

1-ethyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (12.14 min); White solid, mp 54-56°C; *H NMR (300 MHz, CDCls) &: 1.57 (3H, triplet, J =7.33
Hz, CH3), 4.45 (2H, quartet, J =7.33 Hz, N-CHy), 7.76 (1H, s, N-CH), 7.26-7.38 (3H, m, Ar), 7.80-7.83 (2H, d,
ortho to Ar); *C NMR (75 MHz, CDCls) &: 15.50, 15.57, 45.23, 45.34, 119.02, 125.65, 128.06, 128.81, 129.78,
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130.69, 147.74; MS: miz (%): 173 (35), 144 (25), 130 (68), 117 (100) 103 (22), 90 (70), 89 (60), 77 (10), 63
(26), 51(15).

1-propyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (12.86 min); White solid, mp 62-64°C, *H NMR (300 MHz, CDCls) &: 0.85-0.98 (3H, t, CH3),
1.88-1.98 (2H, m, CH,- CH3), 4.30-4.35 (2H, t, N-CH,-CH,- CH3), 7.26-7.43 (3H, m, Ar), 7.81-7.84 (2H, d,
Ar), 7.75 (1H, s, CH); *C NMR (75 MHz, CDCls) &: 23.72, 29.68, 51.92, 119.52, 125.62, 128.01, 128.78,
130.70, 147.61; MS: m/z (%): 187 (25), 144 (13), 131 (35), 117 (100), 103 (26), 90 (35), 77 (15), 41(25).

1-butyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min?), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (14.24 min); White solid, mp 48-50°C; *H NMR (300 MHz, CDCls) &: 0.96 (3H, t, J =7.33 Hz,
CH3-CHy), 1.38 (2H, sextet, J =7.33 Hz, CH,-CH,- CH3), 1.92 (2H, quintet, J =7.33 Hz, CH,-CH,- CH), 4.39
(2H, t, J =7.33 Hz, N-CH,), 7.26-7.44 (3H, m, Ar), 7.74 (1H, s, N-CH), 7.82 (2H, d, Ar); *C NMR (75 MHz,
CDCly) 6: 13.57, 19.78, 32.37, 50.19, 119.48, 125.73, 128.12, 128.88, 130.79, 147.76; MS: m/z (%): 201 (24),
172 (18), 145 (14), 144 (12), 130 (17), 117 (100), 90 (24), 89 (22), 77 (12), 41 (25); Elemental analysis: found
C 71.56, H 7.39, N 20.68, Calcd for C 71.64, H 7.46, N 20.89

1-pentyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min?), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (13.14 min); White solid, mp 68-70°C; *H NMR (300 MHz, CDCls) &: 0.91 (3H, triplet, CH3),
1.32-1.41 (4H, m, CH,-CH,), 1.95 (2H, quintet, J =7.33 Hz, CHy), 4.39 (2H, triplet, J =7.33 Hz, N-CH,), 7.32-
7.45 (3H, m, ortho to Ar), 7.74 (1H, s, N-CH), 7.82-7.85 (2H, d, J =8.4 Hz, Ar); *C NMR (75 MHz, CDCls) :
13.83, 22.07, 28.55, 30.01, 50.37, 119.35, 125.62, 128.012, 128.77, 130.69, 147.65; MS: m/z (%): 215 (25),
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186 (20), 172 (9), 158 (5), 145(1), 144(15), 130 (17), 117 (100), 104(25), 89 (24), 77 (14), 63 (10), 41 (50);
Elemental analysis: found C 71.58, H 7.54, N 19.97, Calcd for C 71.55, H 7.90, N 19.53

1-allyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (13.20 min); White solid, mp 58-60°C; *H NMR (300 MHz, CDCls) &: 4.96-4.99 (2H, d, J =6.2
Hz, N-CH,), 5.27-5.36 (2H, dd, J =8 Hz & 16.86 Hz, allylic CH,), 6.01-6.09 (1H, m, allylic CH), 7.27-7.43
(3H, m, Ar), 7.76 (1H, s, CH of triazole ring), 7.80-7.83 (2H, d, Ar); **C NMR (75 MHz, CDCls) §: 51.36,
119.91, 120.08, 125.63, 128.08, 128.77, 130.54, 131.26, 147.88; MS: m/z (%): 185 (20), 156 (18), 116 (100),
89 (30), 63 (15), 77 (5), 41(16).

4-Phenyl-1,2,3-triazole-1-yl)-acetic acid ethyl ester:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min ™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (15.64 min); White solid, mp 102-104°C; IR (KBr): 768, 1045, 1078, 1223, 1466, 1758, 2950,
3004, 3079, 3125 cm™; *H NMR (300 MHz, CDCls) &: 1.33 (3H, triplet, J =7.69 Hz), 4.26 (2H, quartet, J =7.69
Hz), 5.20 (2H, s, N-CHy), 7.40-7.41 (3H, m), 7.83-7.86 (2H, m, ortho to Ar), 7.91 (1H, s, CH); **C NMR (75
MHz, CDCl3) 6: 14.05, 51.01, 62.39, 121.08, 125.74, 128.21, 128.80, 130.32, 148.12, 166.28; MS: m/z (%):
231 (30), 203 (14), 160 (18), 146 (20), 131 (40), 130 (50), 116 (100), 103 (62), 77 (42), 51 (18); Elemental
analysis: found C 61.80, H 5.39, N 17.49, Calcd for C 61.63 H 5.62 N 17.58

1-isopropyl-4-phenyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min ™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (15.92 min); Light Yellow solid; *H NMR (300 MHz, CDCls) &: 1.59 (6H, d, J =8.4 Hz, 2 CHs),
4.85 (1H, m, J =8.4 Hz, N-CHMey), 7.26-7.43 (3H, m, Ar), 7.77 (1H, s, N-CH), 7.82 (2H, d, ortho to Ar); **C
NMR (.......MHz, CDCls) &: 23.08, 23.14, 53.02, 53.17, 117.18, 125.71, 128.06, 128.85, 130.90, 147.54; MS:
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m/z (%): 187 (30), 159 (10), 144 (50), 132 (5), 117 (100), 103 (20), 102 (10), 89 (38), 77 (5), 63 (16), 51 (10),
43 (25), 41 (20).

1-benzyl-4-butyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (15.72 min); White solid, mp 56-58°C; *H NMR (300 MHz, CDCl3) &: 0.90 (3H, triplet, J =7.69
Hz, CH3), 1.25-1.39 (2H, sextet, J =7.69 Hz, CH,), 1.60 (2H, quintet, J =7.69 Hz, CH,), 2.68 (2H, triplet, J
=7.69 Hz, CHy), 5.48 (2H, singlet, N-CHy), 7.19-7.39 (6H, m, Ar); *C NMR (75 MHz, CDCls) 8: 13.78, 22.29,
25.36, 31.48, 53.92, 120.44, 120.55, 127.92, 128.54, 129.01, 134.99, 148.89; MS: m/z (%): 215 (2), 173 (7),
144 (5), 130 (4), 104 (6), 91 (100), 69 (4), 65 (12), 41(10).

/

1-(2-chlorobenzyl)-4-butyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min?), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (17.12 min); White solid, mp 90-92°C; *H NMR (300 MHz, CDCls) &: 5.52(2H, s, CHy), 7.17
(2H, d, J =8.4 Hz, Ar), 7.24-7.44 (5H, m, Ar), 7.67 (1H, s, CH), 7.80 (2H, d, J =8.4 Hz, Ar); *C NMR (75
MHz, CDCls) 6: 53.4, 119.7, 125.6, 128.2, 128.8, 129.31, 129.35, 130.37, 133.24, 134.76, 148.32; MS: m/z
(%): 249 (2), 214 (2), 207 (7), 186 (4), 144 (4), 127 (32), 125 (100), 96 (3), 89 (21), 69 (6), 41 (15).

1-(3-chlorobenzyl)-4-butyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min ™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (16.62 min); Light yellow solid, mp 50-52°C; *H NMR (300 MHz, CDCls) &: 0.98 (3H, triplet, J
=7.69 Hz), 1.35 (2H, sextet, J =7.69 Hz), 1.63 (2H, quintet, J =7.69 Hz), 2.69 (2H, triplet, J =7.69 Hz), 5.46
(2H, singlet, N-CH,), 7.20-7.33 (5H, m); *C NMR (75 MHz, CDCls) &: 13.74, 22.23, 25.29, 31.38, 53.12,
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120.67, 120.57, 125.87, 128.68, 130.26, 134.78, 136.96, 149.03; MS: m/z (%): 249 (1), 220 (2), 207 (10), 178
(3), 164 (2), 138 (4), 127 (31), 125 (100), 89 (20), 69 (8), 41 (18).

Cl

1-(4-chlorobenzyl)-4-butyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (20.97 min); White solid, mp 54-56°C; *H NMR (300 MHz, CDCls) &: 0.91 (3H, triplet, J =7.69
Hz), 1.38 (2H, sextet, J =7.69 Hz), 1.63 (2H, quintet, J =7.69 Hz), 2.63 (2H, triplet, J =7.69 Hz), 5.46 (2H,
singlet, N-CHy), 7.17-7.39 (5H, m); *C NMR (75 MHz, CDCls) &: 13.84, 22.37, 25.43, 31.53, 53.27, 120.54,
129.31, 133.58, 134.68, 149.20; MS: m/z (%): 249 (1), 207 (8), 178 (2), 164 (1), 138 (4), 127 (30), 125 (100),
89 (18), 69 (3), 41 (15).

1-(2-fluorobenzyl)-4-butyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min?), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (17.10 min); Brown oil; 'H NMR (300 MHz, CDCI3) 8: 0.91 (3H, triplet, J =7.69 Hz), 1.37 (2H,
sextet, J =7.69 Hz), 1.62 (2H, quintet, J =7.69 Hz), 2.69 (2H, triplet, J =7.69 Hz), 5.45 (2H, singlet, N-CH,),
7.10-7.39 (5H, m); *C NMR (75 MHz, CDCls) &: 13.76, 22.25, 25.29, 31.43, 47.40, 115.79, 120.74, 122.29,
124.72, 130.59, 148.85, 158.76, 162.05; MS: m/z (%): 233 (1), 204 (2), 191 (8), 176 (2), 162 (6), 122 (5), 109
(100), 96 (6), 83 (12), 69 (5), 41(11).

1-pentyl-4-butyl-1H-1.2.3-triazole:

GC (capillary column, 30 m x 60 mm, ID-BP1 0.25 UM.): oven rate (10 °C -min ™), initial column temp. (353
K), final column temp. (523 K), injection temperature (533 K), detection temperature (543 K), halt (2 min.),
retention time (12.49 min); Yellow oil; 'H NMR (300 MHz, CDCl3) &: 0.87-0.95 (6H, m, 2CH3), 1.29-1.44 (6H,
m, 3CH,), 1.65 (2H, quintet, J =7.33 Hz, CH,), 1.86 (2H, quintet, J =7.33 Hz, CH,), 2.71 (2H, triplet, J =7.33
Hz, CHy), 4.30 (2H, triplet, J =7.33 Hz, N-CH,), 7.27 (1H, s, N-CH); *C NMR (75 MHz, CDCls) §: 13.91,
22.16, 22.37, 25.42, 28.67, 29.74, 30.11, 31.66, 50.21, 120.44, 148.45; MS: m/z (%): 195 (9), 151 (4), 152
(16), 124 (20), 110 (25), 96 (26), 82 (40), 68 (26), 54 (70), 41 (100).
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i rfl 351,
in n rfp
dp Yy th
‘ ins 100.000
nm
|
im|
| |
{15
|
.]ﬂlQ
B . I
T -y | D s ey e T T —
9 8 7

63.08 152 12784
28.3991.36
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Table 2, Entry 1:

N\
/=N
N
/
Benzyl Br
expd  s2pul
PLE SPECIAL
date Oct 15 2010 temp not used
solvent CDCLS gain not used
file exp  spin not used
ACQUISITION het 0.008 &
W 25000.0 pwi0 $.500
at 1.280 aifa 20.000
np 1000 FLAGS
b 13800 1 n
bs 4 in n
dl 3.000 dp y
nt 12000 s
ct 248 PROCESSING
TRANSMITTER 1] 2.
tn Cl3 fn not used
sfrq 75,430 DISPLAY
tof 748.9 sp =55.0
Lpwr 5% w 16655.0
6.000 rf) 100426
DECOUPLER rfp S815.0
dan Ml rp -139.1
dof 0 Ip -333.9
dm yYy PLOT
dom Wowe 250
dpwr 39 sc 0
1 10800 wvs 29
th s
al ph

L L L

B T T S S — —— R S o o o o A e S L Rk R e S —

200 180 160 140 120 100 80 60 a0 20 ppm
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Table 2, Entry 3:

/
2C1 BzCY
expl  s2pul
SAMPLE DEC. & VT
date Nov 1% 2010 dn H1
solvent CDC13  dof 155.1
file sexport/home/~ dm nnn
vnarl/2010/Novi0/E~ dmm
xternal /UICT-Jayar~ dmf 200
am/2C1B2C).f1d PROCESSING
ACQUISITION b 0.10
sfrq 299.950 fn not used
tn H1
at 1.987 werr
np 23864 wexp
sw 6006.0 wbs
fb not used wnt
bs 2 DISPLAY
W 1.0 sp -42.5
W 4.0 wp 3094.6
tpwr 59 vs 128
0 sc
tof 1200.0 we 250
nt 1600 hzme 24.02
ct 84 s 2319.78
alock n rfl 347.9
gain rip 0
FLAGS th 1
n n ins 60.000
in n o ph
dp y
p
f
f
/
|
|
|
/
-
|
-
A 11 J‘ — =
D . U5 W .k,,ULL_W = —— g _A‘_A/k_..z‘\ ==z
—r— —TT —r—t—1 — Tt —r——— 7T — 7T T T T T T ——
10 9 8 7 6 S 4 3 2 1 ppm
62.68 46,22 2.‘; !
16.83 0.56

144.98
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Table 2, Entry 3:

Cl N

—
2C1 gzc)
expl  s2pul
SANPLE SPECIAL
date Nov 19 2010 temp not used
solvent COC13 gain
file sexport/home/~ spin not used
vnarl/2010/Nov10/E~ hst 0.008
xternal VICT-Jayar~ pwd0 11,100
an/2C182C1-13C.fid alfa 20,000
ACQUISITION fLAGS
W 18867.9 11 n
at 1.815 in n
np 68492 dp y
fb 10400 hs nn
bs 1 PROCESSING
d1 3.000 b 2.0
nt 32000 fn not used
ct 88 DISPLAY
TRANSMITTER p -180.0
tn C13 wp 153372.7
sfrg 75.430 rf) 6975.6
tof 748.9 rfp 5615.0
tpwr S8 rp -169.5
5.550 1p -268.1
DECOUPLER PLOT
n Hl we
dof 0 sc 8%
dm yyy vs 53 aneIne
dom th 2eN g ne
dpwr 39 mm no ph OGN
daf 7200 eaf~
-
777 1)
|
(1

—130.152

~——132.49%
/- 130.407

- 133.316

-147.997

i
UL

—  51.361

LML AL A IR A i o B e e i AL LA o e e

180 160 140 120 100
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Table 2, Entry 4:

A
/
3-ci-szc
exp2  sipul
SANPLE oc. a vy
date Dec 1 2010 an "
solvant COCIy  dof 1551
file oy om nnn
ACQUISITION tne <
afry 299.950 dmf 200
tn L) PROCESSING
at 1.987 b 0.10
23884 fn not used
“w 6006.0
4] ot uted werr
bt 2 wexp
w 4.0 wis
o 4.0 wnt
tpwr 59 pIsPLAY
) 0 wp =38,
tof 1200.0 wp 3026.1
nt 350 wvs 112
ct 120 sc
alock " we 50
gain 9 hzem 24,02
roags L1} 16135.3%0
1" norfl st |
in n rfp |
dp Yy th |
ins 0,000 |
na v
|
|
\
|
|
| o
|
|
|
s F‘ r
[ ]
[l f
1?‘ 2
my - " “I -1
I |
[ i UL_' “‘__‘ ——et?. G = - S
——v—v e v~ —r—T—r—r—7 - L B e e e e — t e e e A
9 8 7 S a 3 2 1 ppm
L] ‘J’ 4 0.4 ’.Vlt‘ .
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Table 2, Entry 4:

N~
/=N
/
3-Cr-8zC1
exp3  s2pul
SANPLE speciaL
date DOec 1 2010 temp not used
solvent €0C13 gain not used
L spin not used
ACQUISITION hst 0.008
8867.9 pwi0 11.100
at 1.815 ailfa 20.000
np 68492 FLAGS
v 10400 1 n
bs 4 In n
d1 3.000 ap
nt 6400 hs
ct 83 PROCESSING
TRANSHITTER 1b .
tn C13 fn not used
sfrq 75.430 DISPLAY
tof 748.% s5p ~38.6
tpwr S8 wp 15163.5
pw 550 11 1157.4
DECOUPLER rip [ ~2
dn Ml tp 175.0 onang
dof 0 1p -243.9 aBee”
dm yyy ® ool
dmm W W 250 eRNN=-
dpwr 35 sc 0 =11
dmf 7200 s 64 L)
th 3 //
na no ph |
|
:
-
2.8
em
e ~
22 ~ -
= . 5 3 3
“\ ! " b
B J RoR b
% =)
E’?'z \?;,
2 L } !
a 1 '
® |
s l | | “
i \
| |
i ‘ ’
I
J LL N
L B e e e o e e e e e B B B R A R R SRS E B — B T —rr
180 160 140 120 100 80 60 40 20 ppm
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N~
/=N
/
4-C) Benzy!l CI
expl s2pul
SAMPLE DEC. & VT
date Oct 15 2010 dn 1
solvent COCL3  dof 155.1
file exp dm nnn
ACQUISITION dom c
sfrg 299.950 200
tn Hl PROCESSING
at 1.987 .10
np 23864 fn not used
W 6006.0
L not used werr
bs 2 wexp
v 4.0 wbs &
4.0 wnt
t?vr 5: DISPLAY
tof 1200.0 3033.1
nt 1600 vs
ct 108 sc
alock nowe 250
gain 9 hzem 1.56
FLAGS Is 17862 .65
" n rfl 351.2
in n rfp
dp Yy th 1
ins 100.000
nm ph
-
A
— W -
—r— —T T S — 7
6 5 4
32.56 80.51 38.84
16.20 45.18
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Table 2, Entry 5:

cl

4-C1 Benzy! C1

expd  s2pul
SANPLE SPECIAL
date Oct 15 2010 temp not used
solvent COCLS gain not used
file exp spin not used
ACQUISITION hst 0.008
W 25000.0 pwd0 9.500
at 1.280 alfa 20.000
np 64000
fb 13800 11 n
bs 4 In n
dl 3.000 dp y
nt 12000 hs nn
ct ! 164 PROCESSING
TRANSMITTER 1 2.00
tn C13 fn not used
sfrq 75.430 DISPLAY
tof 748.9 sp -81.7
tpwr 59 wp 16687 .8
[ 6.000 rfl 10036.5
DECOUPLER rfp 5815.0
an Ml rp =144.3
dof 0 1p -337.9
[ Yy pLOY
tma W we 250
dpwr 39 sc 0
dmf 10900 vs 37
th 2
al ph
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Table 2, Entry 6:

2F-BzBrefh
oxp2 s2pul
SANPLE DEC. a VT
date Jan 27 2011 dn H1
solvent COC13  dof 155.1
file sexport/home/~ dm nnn
vnari/2011/Janll/E~ den 3
XTERNAL /UICT-Jayar~ dmf 200
am/2FB2z8rPh. fid PROCESSING
ACQUISITION b .10
sfrq 299.350 fn not used
tn H1
at 1.388 werr
np 23876 wexp
W 6006.0 wbs
o not used wnt
bs 2 DISPLAY
v 4.0 sp =45,
v 4.0 wp 3076.3
towr 5% wvs 68
g1 0 sc
tof 1200.0 wc 250
nt 280 n 12.3
ct 244 s 24471.99
alock n o rfl 351.5
gatin 4 rfp
FLAGS th
1" n ins 100.000
in nonm
dp Y
|
b J i
e = L
L B e e e S R B B e e e e e A S B | - T — — +~— T
10 9 8 7 6 5 a 3 2 ppm
78.24 56.51 11.08
146.22 $7.63 2.13
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Table 2, Entry 6:

\,
2F <BzBrePh
expl  s2pul
SAMPLE SPECIAL
date Jan 25 2011 temp not used
solvent COC13 galn ot used
file sexport/home/~ spin 20
voarl/2011/0anil/E~ hst 0.008
KTERNAL JUICT ~Jayar~ pwil0 4.500
an/2FBzBrPh-13C.11~ alfa 20.000
d FLAGS
ACOUISITION 3 n
W 25000.0 in n
at 1.280 dp Yy
np 64000 hs nn
b 13800 PROCESSING ~
bs 4 1 1.00 ~
a1 2,000 fn not used Rren
nt 3200 DISPLAY Ney
ct s - How
TRANSMITTER wp 15205 .4 Jon
t 13 1 10039.5 b
sfrq 75.430 rfp 5815.0 |
tof 748.9 rp ~136.8
towr 9 1p -369.0 [
6 pLOT
DECOUPLER e
n £ 14 0
dof 0 wvs 153 |
dm yyy th 3
dmn w o al ph
dpwr a
dmf 10900
B3
w S o
-
=8 | szs®
P o
(234 e
it ~aNZD
i‘ 170

—77.525

=?7.110

.76 .685
47 .674

—

115.304
115.630

148.142

162.112
... 158.824

-
:
4

WA b A e AT
SR AR A 2 e i T e S B e btk A e e e B e e oy T YT T T Y ot A T, . B M At s A (S0 S 2 o o b o o e o s e o 2

180 160 140 120 100 80 60 40 20 ppm
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Table 2, Entry 7:

Ethyl+PA

oexp2

s2pul

SAMPLE
date Jan 25 2011

solvent cOC13
file /export/home/~
vharl/2011/0anil/E~
XTERNAL /UICT -Jayar~
am/EthyPA . fid
ACQUISITION
sfrq 299.950
tn M
at 1.9
np 23876
5w 6006.0
fb not used
bs 2
pw 4.0
pw 4.0
tpwr S8
dl 0
tof 1200.0
nt 28
ct 280
alock n
gain
FLAGS
1
in n
dp
y X T
10 9

DEC. & VT

dn
dof 155.1
dm nnn
g c
dmf 200
PROCESSING
b 0.10
n not used
werr
waxp
whbs
wnt
DISPLAY
-43
wp 3078.2
Ve 10
sC
we 250
hzam 12.31
Is 12251.78
rf1 348.2
rfp
th

]
ins 100.000
ph

R b T |

181.71

1%4.81

1L

25.42
182.74 7.81
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Table 2, Entry 7:
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—_—
—_—

EthylePA
exp3 s2pul
SAMPLE SPECIAL
date Jan 25 2011 temp not used
solvent nC12 gain not used
file sexport/home/~ spin 20
vnmrl/2011/0an11/E~ hst 0.008
XTERNAL /UICT=Jayar~ pwi0 9.500
am/EthyPA-13C.11d alfa 20.000
ACQUISITION FLAGS -
W 25000.0 11 n -
at 1.280 in n -
np 61000 dp y ©
b 13800 hs o
bs PROCESSING
d1 2.000 1 L
nt 3200 f not used
ct 1556 DISPLAY o8
TRANSMITTER sp ot .1 o
tn c13 wp 15335.8 L
sfrq 75.430 rf) 10037.2 ‘«u
tof 748.9 rfp 5815.0 o
tpwr 59 rp ~-148.4 | |
6,000 1p -357.1 1
DECOUPLER PLOT
n H1 wce 250 |
dof sC 0
™ yyy Vs 205
don w th 2
dpwr 39 ai ph
dmf 10900
|
" | wor
hae
N
~r~
L |
o I S
| * It ” Ne
|| = ‘ $ %8
2: | L =1
N L
© =
< |
~
G I
b1
)
L“l fl |
'y | f
L w}w\'“ - rne W\w—
v 4'?’4*“-"-'7'--"""'*f'r#'"rrv"‘-**vv‘yv"*vr'*"v-1l"lv"vyv';v—r""‘IVVlr'v""-yv'~|7f71’—'-r"‘v"—‘"l:"" -
180 160 140 120 100 80 60 40 20 ppm

Table 2, Entry 8:
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Propy1-C1
expl  s2pul
SANPLE DEC. & vT
date Dec 1 2010 an H1
solvent COC13  dof 155.1
file sexport/home/~ dm non
vnari/2010/Nov10/E~ dom <
xternal AVICT-Jayar~ daf 200
n/Propp-Cl.tll PROCESSING
ACQUISITION 1b 0.10
sfrq 298.350 fn not used
in H1
at 1.987 werr
np 23861 wexp
w 6006.0 wbs
fo Mt used wnt
bs 2 DISPLAY
2] 4.0 3 =42.8
o 4.0 wp 3094.6
tpwr 5% vs 67
a1 0 sc 0
tof 1200.0 we 250
nt 360 hiom 12.38
ct 309 15 4035,03
alock norfl 34%.0
gain 0 rfp []
FLAGS th
" noins 60.000
in nonm
dp ¥
|
|
I
|
-
-
T
10 9 8

Table 2, Entry 8:

T T—TT -+ — v —
40,33 38.33 53.55 it
N=N




Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

—

Table 2, Entry 9:

Propy1-C1
expd  sZpul
SPECIAL
date Dec 1 2010 temp not used
solvent COCI3 gain not used
3 exp spin not used
ACQUISITION hst 0.008
W 18867.9 pwi0 11.100
at 1,815 ailfa 20.000
np 68492 FLAGS
fb 10400 11 n
bs 4 In n © =
[ 3.000 dp y -
nt 6400 hs nn ow
ct 360 PROCESSING Von
TRANSMITTER b 2.00 Pawn
tn C13 fn not used T
sfrq 75.430 DISPLAY s/
tof 748.9 sp -13.8 -
tpwr 58 wp 15163.5 |
pw 5.550 rf1 6972.4
DECOUPLER rip §815.0
n HL rp 182.6
dof 0 Ip 255.6
da Yy PLOT
dam w 250
dpwr 35 sc 0 ‘
dnf 7200 vs 89 T4
th qa | T
na no ph R0
| 5%
‘ | 13
T E
| | L]
o
| g
i
e o |
| % 3 8 P f
© lf: . -
~ ~o® -
' b ~e | w
- .
I 3 b
§ | | | - |
;| ;’\ e8| '
s | i <
- ey
= 1 1 ‘ L
: w I N
~ i
5 |
| il |
‘ |
' | | 1‘
|
l |
J‘ J 1 " ‘“‘“W“ .
B LN LN B S A e R S e 2 e e e s R R LN LA e S A B At 2 e ARG I o T ™rr
180 160 140 120 100 80 60 40 20 ppm
N =~
/=N
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—_—
Butyl Ph
expz  s2pul
SAMPLE
date Jan 27 2011
s0lvent cocr3
file exp
ACQUISITION
sfrq 2%9.950
tn H1
at 1.988
i np 23876
sw 6006.0
b not used
be 2
pw 1.0
v 1.0
tpwr 59
dl
tof 1200.0
nt 280
ct 280
alock n
gain 4
FLAGS
" n
In n
dp y
10 9

Table 2, Entry 9:

DEC. & VT
an H1
dof 155.1
dm nnn
dom
dn

f 200
PROCESSING
b 0.10

fn not used

wers

wexp

whs

wnt

DISPLAY

i -39.2

wp 3074.1

vs 12

5C 0

we 250

hzom 0.5

Is 24471.9%

rel 349.7

rfp [

th L]

ins 100.000

ne ph

— ALY ~’J -
8 7

80.44 105,72
34.54

;ﬂl ‘

— B o W e, O o VO A
6 5 4 3 2 1 ppm
71.86 92.20
66.05 67.00 2.6
N=n
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Table 2, Entry 11:

Buty!l Ph
exp3  s2pul
SANPLE SPECIAL
date Jan 27 2011 temp not used
solvent COC13 gain not used
il P spin 20
ACQUISITION hst 0.008
25000.0 pws0 9.500
at 1.280 alfa 20.000
np 64000 rLAos
fb 13800 1 n
bs in n
dl 2.000 dp ¥,
nt 1600 hs nn
ct 632 PROCESSING
TRANSMITTER 1 3.00
tn c13 not used
sfrg 75.430 DISPLAY
tof 748.3 sp -13.
tpwr 59 wp 15200.8
pw 6.000 rf1 42161 @
DECOUPLER rfp £l
dn HL rp -133.6 ]
dof [N | -393.7 o
™ yyy b
dmm W owe 250
dpwr 39 sc 0 -
dmf 10900 s 228 |SR
th 5 o4
al  ph (8%
=5
| < 8
9N
[ INCES
| F%a]
‘ & -
f ~
] ‘ )
| ~
l L
| - | =
| 2 ' o S
. - o S
Al | : I
- | N
- ~
- w
© 3
= I 2
n ‘ |
<
-
|
o " sk ) I s e A“.’ A
e Vi : N AAA S VA o i o kiAo
T Y LIRS A I it e e o 2 LA (3 s 2 o e e o T T T T TTTY T
180 160 140 120 100 80 60 40 20 ppm
N=N
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Panty |Br+Ph
exp?  s2pu)
DEC. & VT
date Jan 27 2011 dn
solvent COC13  dof 155.1
file exp dm nnn
ACQUISITION dmn (3
sfrq 299.950  dmf 200
tn H1 PROCESSING
at 1.988 1b 0.10
np 23876 fn not used
W 6006.0
fb not used werr
bs 2 wexp
™ 4.0 wbe
W 4.0 t
tpwr 59 DISPLAY
a1 0 sp -37.
tof 1200.0 wp 3067,5
nt 280 vs 62
ct 262 sc
alock n o we 250
gain 4 hzem 4.37
TLAGS Is 116762.51
" n o rfl 350.1
In n rfp
dp y th 3
fnt 100.000
nn ph
A r
(
|
I
- Jl-l\._J R
—r—T—r—r—T—rT—r—T—TT T T T
10 9 8 7
12.65 19,63
6.67 3.88

Table 2, Entry 11:

+—r

N

4 3 2 1 ppm
— [E— bed el -
14:00 13,42 26.63 18.88 e




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

—28.555

2z2.071

13.837

Penty 18rePh
expd  s2pul
PLE SPECIAL
date Jan 27 2011 ‘temp not used
solvent COC13  gain not used
file /export/home/~ spin 20
voarl 2011/0an11/E~ hst 0.008
XTERNAL /UICT -Jayar~ pwi0 8.500
n/pmtywr?h-lﬁ&- alfa 20.000
ACQUISITION i n
W 25000.0 in n
at 1.280 dp y
np 64000 nn
fb 13800 PROCESSING
bs 1 3.
a1 2.000 f not used
nt 1600 DISPLAY
ct 1600 sp -
TRANSMITTER wp 15170.3
tn c13 M 422
sfrq 75.430 rfp
tof 748.9 rp -147.2
tpwr 58 1p -368.8
pw 6.000 PLO
DECOUPLER we 250
dn Ml sc
dof 0 vs 19:
dm yyy th
don w al ph
dpwr 31
dmf 10800 -
~
~
© <
o~ L]
158
laisa RRS
™~ J
- .
R ~
| | =
=
b4
Ld
bl w w
e a 5
o ] <
" # = a
v | |
G \
~
-
-
| |
|
i Iny, A )
LA AL B o e i o o e o e e e e e e e e s e e 1 r—— : T
180 160 140 120 100 80 60 40
Table 2, Entry 12:
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—
Allyl ©)
expl s2pul
SAMPLE DEC. & VT
date Nov 13 2010 dn
solvent CDC)3  dof 155.1
file /export/home/~ dm nnn
vnmrl/2010/Novi0/E~ dmm
xternal/VICT-Jayar~ dmf 200
am/AllyICY.fid PROCESSING
ACQUISITION 0.10
sfrg 299.950 fn not used
tn H1
at 1.987 werr
np 23864 wexp
W 6006.0 wbs
fb not used wnt
bs 2 DISPLAY
pw 4.0 sp -62.7
v 4.0 wp 3085 .8
tpwr 59 vs 104
d1 0 sc
tof 1200.0 wc , 250
nt 1600 hzem 12.34
ct 80 Is 608,41
alock n o rfl 347.9
ga 0 rfp
FLAGS th 1
1 n  ins 60.000
in n nm ph
dp y
>
1
| |
|
|-
[
{
|
|
|
| ]‘
. v T —— . ' —1
9 8 7
54.32
57.08

Table 2, Entry 12:
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- —
Allyl C1
expl s2pul
SANPLE SPECIAL
date Nov 19 2010 temp not used
solvent CDCI13 gain 2
file /export/home ~ spin not used
vnari/2010/Nov10/E~ hst 0.008
xterna) JUICT-Jayar~ pwid 11.100
am/A11yICI-13C.Fid alfa 20.000
ACQUISITION FLAGS
W 18867.% 11 n
at li“s in n N
np 68432 dp y ~® S
b 10400 hs nn :.‘!‘.
bs 1 PROCESSING L
d1 3.000 1b 2.00 bR
nt 32000 fn not used | |
ct 132 DISPLAY (
TRANSMITTER p =55.3
tn 13 wp 15263.1 |
sfrg 75.430 N §974.1
tof 748.9 rfp $815.0 |
tpwr S8 rp =174.4
5,550 1p -259.1 \
DECOUPLER PLOT
n Hl wc
dof 0 sc
dn yyy vs 91
dan v oth S
dpwr 33 nm no ph
daf 1200
|
|| 8w
29 } e
- o - o
gell | 4= 83
e |l 1] R e
Ui Y Rep H
N =i -]
. ¥ |
,’ | f g
2 } ’ !
© |
® Il
~ L
T I
s 1 ‘ .‘
ll [ |
[
|
|
|
Adaudie l. - po— p— .‘Ll- pu— '
“TTrrTre T [ B I O It e e T T™r ™rer T T rrT Y T TN T Y
180 160 140 120 100 80
Table 2, Entry 14:
N=N
N
/
@)
OEt
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BoEtAc+Ph
exp2  s2pul

SAMPLE DEC. & VT
date Jan 25 2011 H1
solvent cocie 1 155.1
file sexport/home/~ dm nnn
vomerl/2011/0an1l/E~ dmm
XTERNAL /UICT-Jayar~ daf 200

am/BOELACPh.Tid A5 "WES&llﬂo

§s

ACQUISITION .
sfrq 299,350 fn not used
tn H1
at 1.988 werr

23876 wexp
“w 6006.0 s
L not used
bs . % DISPLAY a1
pw 0 sp =39.
1.0 wp 30741
tpwr 59 vs 11
di sC
tof 1200.0 wc 250
nt 280 hzam 0.64
ct 110 s 31060.60
alock n rfl 349.7
gain 4 rfp
FLAGS th 4
" n ins 100.000
in n nm ph
dp

= W ¥ . 1. S A ¥ __l_
—r—r ’ — e — . ——————— — e ————T—
10 9 8 7 6 S 4 3 2 1 ppm

72.51 N s2.20 6.88 187

83.06 A49.46 74.78
Table 2, Entry 14:
N=N
N
/
o
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—
BoEtAC+Ph
exp2  sZpul
SANPLE SPECIAL
date Jan 25 2011 temp not used
solvent CDC13 gain not used
file sexport/home/~ spin 20
vamrl/2011/Jan11/E~ hst 0.008
XTERNAL /UICT-Jayar~ pwi0 9.500
am/BOLtACPh-13C.fi~ alfa 20.000
d FLAGS
ACQUISITION 1 n
W 25000.0 In n
at 1.280 dp y
np 54000 hs nn
fb 13800 PROCESSING
bs i 1b 1.00
a1 2.000 fn not used
nt 3200 DISPLAY
t 912 sp -39.0 g
TRANSMITTER wp 15205.4 =
tn c13 rf 4224.5 P
sfrq 75.430 rfp 0 o~
tof 748.8 rp =136.8 bt
topwr 53 1p ~369.0 leg®
6.000 o~
DECOUPLER we b R
n H1 sc 0N
dof 0 wvs 153 N
o yyy th 3 (1)
dmm w o al ph -
dpwr 35
dnf 10900
wed
3 5
£R® H
”m o
22 W s
o, sce |
EH i3 .‘ S s
am | o~ S| P
2 -~ e SR '[:
] o S5 ) |
H 2 U3
- > < |
-
- Iy
| |
| Il
|
|
l I
UL \---a--ﬁj \orn ~
S LIS S o o e 2 e 2 o 0 S B 1 2 g e e e o 2 e e e ™ T
180 160 140 120 100 80 60 40 20

Table 2, Entry 15:




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

_—
IcoPrir+Ph
expl  sZpul
SANPLE DEC. & VT
date  Jan 27 2011 dn "i
solvent CDC1E  dof 1564
file sexport /home/~ dm nnn
vnarl/z011/danl 1/~ dme ¢
XTERNAL /UICT -davar~ dmf 20n
Qa/IsufI B Ph.Tid PRUCESSING
ACQUISITION ).10
fra 209,950 o not used
L o ni
at 1.988 werr
np 23876 wexp
"~ 6006.0 wbs
i L used wit
s DIsPLAY
P 4.0 15.0
v 4.0 wp 3076.3
tpwr 59 s 9%
al 0 =c 0
tof 1200.0 we 250
nt 280 nzmm 1.07
ct 280 e 1330616
alock norfl 248.2
gain rfp
f th 2
" s noins 100.000
in n o ph
dp ¥
|
/
|
/ /
4
N )‘k
I
10 9 8 5
176,02 $8.)3
190,03

Table 2, Entry 15:




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

IsoPrBrePh
exp3  s2pul
SAMPLE SPECIAL
date Jan 27 2011 ‘temp not used
solvent COCi13  gain not used
file exp  $pin 20
ACQUISITION hst 0.008
sw 25000.0 pwi0 1.500
at 1.280 aifa 20.000
np 61000 FLAGS
b 13800 1 n
bs 4 In n
dl 2.000 dp y
nt 1600 hs nn
ct 668 PROCESSING
TRANSHITTER b .00
tn n not used
sfrg 75.430 DISPLAY
tof 748.9 sp -60.4
tpwr 59 wp 15170.3
L 6.000 rf1 a216.1
DECOUPLER fp 0
dn H1 p -143.3
dof 0 1p -374.0
dm yyy PLOT
dmn W W 250 8
dpwr a3 sc 0 ®
dmf 10900 wvs 115 ®
th 1 Sge
al ph s~
© w
e
==
|1
|
|
Dw
| =2
- .
\ 2= &:2
| v N "
~R® :
> T -
| 2 i
s | | I ki e
- 5 ‘ 58
e -
" ] e
M \
~
b
A
|
l |A"v/‘ Ao J " Jranns?
B R e ] v R A e e e S A N B T S It o e S e o e -
180 160 140 120 100 80 60 40 20 ppm

Table 2, Entry 16:
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—
Bonzy 1+Hex
exp2 sZpu)
SANPLE DEC. & VT
date Jan 25 2011 dn
solvent COCI3  dof 155.1
file sexport/home/~ dm non
vomrl/2011/0an11/E~ dem 3
XTERNAL /VICT-Jayar~ dmf 200
am/BenzyHex.fid PROCESSING
ACQUISITION b 0.10
sfrq 299.950 fn not used
tn
at 1.988 werr
np 23876 wexp
"W 6006.0 wbs
b not used wnt
bs 2 DISPLAY
v 4.0 sp -
o 1.0 wp 3074.1
tpwe 59 wvs ?
di 0 sc
tof 1200.0 wc 5
nt 280 haem 1
ct 1 Is 9552.23
alock n o rfl 346.0
gain rfp
L th
" n ins 160,000
in noom oh
ap
/
/
|
|
J
/
/
|
A
[
| 4]
Vi
o N BT
10 9 8 7 6
329.55
111.58
Table 2, Entry 16:
/
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Benzy leHex
exp?  sipul
PL setciaL

date Jan 25 2011 ‘teep not used
solvent COC13 gain not used
file /export/home/~ spin 20
vieri/2011/Jan1l/E~ het 0.008
XTERNAL /UICT=Jayar~ pwi0 9.500
am/Benzy IHex~13C,.f~ alfa 20,000

d FLAGS
ACQUISITION " n
w 25000.0 In n
at 1,280 dp y
np 64000 hs nn
b 13800 PROCESSING
bs 4 1 1.00
[}} 2,000 not used
nt 3200 DISPLAY
ct 632 sp -103.9
TRANSHITTLR i 15172.6
tn €13 rf) 4222.2
sfrq 75.430 rfp [}
tof 78,9 rp =154.8
tpwr 59 1p -337.2
[ 6,000
DECOUPLER we 5
" M1l sc 0 -
dof 0 vs 205 -
o yyy th a -
[ v al oh -
dpwr 39 o
dmf 10900 | L]
i:
-
1 ae VI
g5 L
7 ~new oo
| ~2n L
‘ ;m - [ | - :
| =z 7 o
v -
E: | n T °
| ] 1| @
| | b
~ .
- * "
- - ‘e -
‘3 - 13
” |«
g 1 & 2
| J -
{ i
|
| |
| )
A Y A A A A o, . Mot bmorimiy 7 | S S #”Wl Mo W L |
,,,,, Y Y
180 160 140 120 100 80 60 49 20 ppm
Table 2, Entry 19:
N=N
\M
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3C1+Hex
exp2 s2pul
SAMPLE DEC. & VT
date Jan 27 2011 dn H1
solvent COC13  dof 155.1
file exp de nnn
ACQUISITION dam
sfrq 299.950 odmf
tn H1 PROCESSING
at 1.988 b
np 23876 fn not used
w 6006.0
fo not used werr
bs 2 wexp
[ 4.0 wbs
1.0
tpwr 59 DISPLAY
dl 0 sp -45.8
tof 1200.0 wp 3076.3
nt 280 vs 109
ct 280 s¢
alock n wc 250
gain 1 hz a
FLAGS is 85271.46
1" norfl 337.6
in n rfp
dp y th 3
ins 100.000
m P
[
|
jf/{ I
| ‘|I 1
Y L | B || R
. — —r T~ ——T 1 e e v
10 8 7 6 5 4
[ ey togd P =T
346.20 8.32 6.41 316.61
. 174,96 171.84 1 10,98
Table 2, Entry 19:
N~
/=N
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Cl

3CTeMex
exp3.  sZpul
SANPLE SPECIAL
date Jan 27 2011 tesmp not used
solvant €DC13 galn not used
file exp spin 20
ACQUISITION hst 0.008
“w 25000.0 pwi0 9.500
at 1.2 alfa 20.000
np 64000 fLAGS
b 13800 11 n
bs in n
a1 2.000 dp Y
nt 1600 hs nn
ct 28 PROCESSING
TRANSHITTER b 3.00
tn c1 fn not used
sfraq 75.430 DISPLAY
tof 748.9 sp ~60.4
tpwr 59 wp 15170.3
6.000 r1) 10039.5
DECOUPLER rfp 5815.0
dn H1 rp -146.5
dof o Ip -365.2
cn yyy
ona W wC 250
dpwr 3% sc 0
daf 10900 wvs 137
th 2
al ph
2=
o=a
g ]
875, =R &£ a
al iﬁ- sa g = 2
- e 1% ;@ ~ow
32 L [kesd &
6w |‘: i) “T
o aa Fo i
-
» L1
- \
3 ||
|
| |
| \
|
I e e e o i 2 o 2 e 3 T 1 T L0 2 o e i o o o L e e e e
180 160 140 120 100 80 60
Table 2, Entry 20:
N\
/=N

—31.387

29.617

.25.298
22.233

- 13.746

20

0.960
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—
AC) sHex
exp?2  s2pul

SANPLE OEC, A VT

date Jan 25 2011 dn M1
solvent COCI3  dof 155.1
file /export/home/~ da nnn
voarl/2011/Janll/E~ dem c
KTERNAL /UICT -Jayar~ daf 00

2
am/4C 1Hex . Tid PROCESSING
ITION b 0.10

sfrg 299,950 fn not used
tn L)
at 1.988 werr
np 23876 wexp
w 6006.0 wbs
o not used wnt
bs 2 DISPLAY
pw 4.0 sp -39.2
™ 4.0 wp 3074.1
tpwr 59 vs 5
a1 0 sc 0
tof 1200.0 wc 250
nt 280 hame 0.70
ct 120 s 36707.93
alock n ol 347,
gain 4 rfp
TLAGS th 4
" ins 100.000 -
n none /
i |
| ‘ f
|
198
|
|
' /
~ y = g o / ”
|
|
1 A..‘-JL W ) ./'J
e —— T BB B S S e 2 sue e g g b — T T T —— B P ghes saios ai sas anes mar
10 9 8 7 6 5 4 3 2 1 ppm
iy . v SRS )
0.80 10.63 3s.01 §.07 3.08
97.61 1.87 % 83,13
Table 2, Entry 20:
N=N

Cl




ACTeHex
exp2 s2pul
PLE
date Jan 25 2011
solvent coc13
file sexport/home/~
voerl /2011 /0antl /e~
XTERNAL /UICT=Jayar~
am/ACHex~13C. fid
ACQUISITION
W 25000.0
at 1.280
np 64000
b 13800
bs 1
dl 2.000
nt 3200
ct a0
TRANSMITTER
tn Ci3
sfrg 75.430
tof 748.9
tpwr 59
o 6.000
DECOUPLER
dn H1
dof 0
dn yyy
dnn v
dpwr 3
dnf 10900

Table 2, Entry 21:

148,204
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129.317

134.678
133.588
~120.547
—120.435

—77.525%

D7 . 100

76.685%

53.278

31.539
2%.439
.22.374

- 13.847
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2F-BzBr+Hex
expl s2pul

SAMPLE
date Jan 27 2011
solvent cpcas
file sexport/home/~
vomrl/z2011/Jdanll/E~
XTERNAL /UICT-Jdayar~
am/2FBz8r-Hex.f1d

ACQUISITION
efrg 299.950
tn H1
at 1.4988
np 23876
sw 5006.0
fb not used
bs 2
pw 1.0
pw 4.0
tpwr 59
dl 0
tof 1200.0
nt 2
ct 106
alock n
gain 1

LAGS
" "
in n
dap Y
10 9

DEC. & VT
dn H1
dof 155.1
da nnn
(mm
daf 20
PROCESSING
0.1
n not used
werr
wexp
whs
wnt
DISPLAY
sp -45.
wp 3076.3
vE 59
c 0
we 250
hzmm 0.41
is 14683.20
rfl 346.0
rfp 0
th 3 4
ins 100,000
nm ph {
/
[
|
I
/‘ /
/ 1 I
! /] 7 J
Iy ( i
\ ] / IR
S RS aeeseey v L Se——— | | Dy e e AN RN L’ Nl
8 7 6 4 3 1 ppm
69.63 $9.15 74.8% .13
23311 6.2 120.78

Table 2, Entry 21:
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—
2FB2Br+Hex
exp3 s2pul
SAMPLE SPECIAL
date Jan 27 2011 temp not used
solvent CDC13 gain not used
file exp  spin 20
ACQUISITION hst 0.008
W 25000.0 pwi0 §5.500
at 1.280 ailfa 20.000
np 64000 FLAGS
fb 13800 i1 n
bs 4 in n
dl 2.000 dp y
nt 1600 hs nn
ct 576 PROCESSING
TRANSMITTER b 2y
tn Ci3 fn not used
sfrq 75.430 DISPLAY
tof 748.9 sp -35.2
tpwr 58 wp 15039.1
6.000 rfil 10038.8
DECOUPLER rfp 5815.0
dn H1I rp ~144.3
dof 0 Ip -345.6
dm Yyy PLOT
dmm woowe 250 “w »
dpwr 39 sc 0 L
1 10300 vs 147 . d
th a xep
al ph l’j I
N
L3
il
2,2 w f
» i
":g b P o | s< © »
S e wemnoT® ERY k3 A
g,ﬂm NV'I’—""O & - o o
-l NN . I3 | S . o
- N | LA - ~ o
| | lesnaNay I I o
WANTTIR - 2
'T || VJ B [ 4
& | A== = | @
- v |
5 3 o | \
n El 3
& o !
e T ‘
i |
1‘ |
\ | \ |
“\
e deidl | ‘
" —— ] NL-— PR A P S RGP e—— WW—
L e e e o e e e B B\ [ e Rk B B i e o S e ) e D e o £ 2w 1 7. £ S 0 I 0 30,4 8 5 B 3 i ot | T
180 160 140 120 100 80 60 40 20 ppm

Table 2, Entry 22:
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C5eHex
exp2  s2pul

SAMPLE DEC, & VT
date Jan 25 2011 dn
solvent COC13  dof 155.1
file sexport/home/~ dm nnn
vimr1/2011/Jan11/E~ dma c
XTERNAL /UICT=Jayar~ dmf 20

am/CSHex . fid PROCESSING

ACQUISITION b 0.1
sfrq 299.950 fn not used
tn H1
at 1.988 werr
23876 wexp

sw 6006.0 wbs
fb not used wnt
bs 2 DISPLAY
o 4.0 sp 69,
o 4.0 wp 3089.9
tpwr 59 vs H]
d1 sC
tof 1200.0 wc
nt 280 hzme 12.36
ct 280 is 22221.69
alock norfl 346.8
gain 4 rfp

FLAGS th 1
1" n ins 100.000
in nompl
dp Y

e (’
y | >
‘4) ‘
i Wl %J
e e T T “TTTT ) A A AR St s T [ B Aoy M S e s e e e e 2 T e—y
9 8 6 4 3 2 1 ppm
ey N— (— e oo S mkd byt
22.81 35,07 40.57 125.05
35.13 43.82 120.75 2.58

Table 2, Entry 22:
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C5+Hex
exp3 s2pul
SAMPLE SPECIAL
date Jan 25 2011 temp not used
so0lvent COC13 gain not used
file sexport/home/~ spin 20
vamrl/z011/Janil/E~ hst 0.008
XTERNAL /UICT=dayar~ pw30 9.500
am/CSHex~-13C.f1d alfa 20.000
ACQUISITION FLAGS
sW 25000.0 11 n
at 1.280 in n
np 64000 dp ¥
fb 13800 hs nn
bs 1 PROCESSING
d1 2.000 v
nt 1600 fn not used
ct 1600 DISPLAY
TRANSMITTER sp =101.6
tn C13 wp 15203.9
sfrq 75.430 rf1 1216.1 w
tof 748.9 rfp 0 won
tpwr 59 rp -158.9 a_“
6.000 1p =335.2 ~ae
DECOUPLER PLOT ~e '7
dn H1 wc |t
dof 0 sc 0 e
dm YYy vs 398
dmm w th 1
dpwr 38 afl ph
dmf 10900

| 2: ¥
o~
-»l\ o~
@s eTs
- w N
«IN ~ N ~
-
© e |ll=2
- i“' ’!Q ©
- g -
" it NN &
@ (o~ ¥ >
- | [ | | o
~ r -
o
) w
L4
- |
é /
°©
e &
. -
o
-
-

Aeag ki Ao v -.:'"...‘.::.T.'.,J‘ AN AN\ 'W WJWLW

B LB T N ML R 0 I A0 B0 G S U A B e 2 e e AL B A 5 S S 0 e e LA A O e e o 2 o

180 160 140 120 100 80 60 40 20 ppm

5. GC-MS spectra:
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bper_"_i‘rlnu

Line#:1 K. Time: 5335 90 5can®: 7203

IMassHeaks: 501

Faxllode & verazed 33 .9-33 9(7902-79047 BasePeak:11A(73221)
B Mode S verazed 34 .1-34 1(72536-73358]

100

20
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40
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20
3 63 7
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164
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|
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= Spefﬁl_ T O]
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