Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

Electronic Supporting Information

Copper oxide nanoparticle mediated ‘click chemistry’ for the
synthesis of mono-, bis- and tris-triazole derivatives using 10,10-

dipropargyl-9-anthrone as a key building block

Prasanta Ray Bagdi,” R. Sidick Basha,” Pranjal Kumar Baruah® and Abu T. Khan**®

“Department of Chemistry, Indian Institute of Technology Guwahati, Guwahati 781 039, India
"Vice-Chancellor, Aliah University, DN 18, 8" Floor, Sector V, Kolkata-700 091, India
‘Department of Chemical Science, Gauhati university, Guwahati 781 014, India
Tel.: +91 361 2582305; fax: +91 361 2582349
E-mail: atk@jiitg.ernet.in (A.T. Khan)

Title page 1
Experimental section 2
Reuse of CuO-Nanoparticle for the Synthesis of 9b 3
ORTEP diagram and Crystal Data for compound 8b & 9b 4-6
'H NMR and "°C NMR spectra data of Compounds 7-15
Copies of "H NMR, and ’C NMR spectra of Compounds 16-79




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

1. General Information and Methods.

IR spectra were recorded on IR spectrophotometer. 'H and >C NMR spectra were recorded on 400 MHz
spectrometer TMS as internal reference; chemical shifts (5 scale) are reported in parts per million (ppm).
'"H NMR Spectra are reported in the order: multiplicity, coupling constant (J value) in hertz (Hz) and no of
protons; signals were characterized as s (singlet), d (doublet), t (triplet), q (quatret), m (multiplet) and bs
(broad). Elemental analyses were carried out using CHNS/O analyzer. The X-ray crystal structures were
determined with a diffractometer. Complete crystallographic data of 8b (CCDC no. 942856) and 9b
(CCDC no. 921613) for the structural analysis have been deposited with the Cambridge Crystallographic
Data Centre, Copies of this information may be obtained free of charge from the Director, Cambridge
Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK, (fax: +44-1223-336033, e-mail:

deposit@ccdc.cam.ac.uk or via: www.ccdc.cam.ac.uk). The copper oxide nanoparticle were purchased

from Sigma-Aldrich.



mailto:deposit@ccdc.cam.ac.uk
http://www.ccdc.cam.ac.uk/
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Fig. 1 Recyclability of copper oxide nanoparticle of 9b

Recyclability of the catalyst® in 9b

Entry mmol scale Amount of catalyst Recovered catalyst Time (h) Yield (%)
01 04 32 28 1.5 85
02 3.5 28 24 2 75
03 3 24 20 2.5 62
04 2.5 20 15 3 55

*The copper oxide nanoparticle was reused as follows: it was filtered off, washed with dichloromethane
and finally dried before use for next cycle.
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Fig. 2 30% probability of ORTEP ellipsoids of 8b
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Fig. 3 30% probability of ORTEP ellipsoids of 9b
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Table 6 Crystal Data and Structure Refinement for Compound 8b and 9b

Entry | Identification code Compound 8b Compound 9b

01 Empirical formula C27 H20 N4 02 C34 H27.05 N8 05.53

02 Formula weight 432.47 636.09

03 Temperature 296(2) K 296(2) K

04 | Wavelength 0.71073 0.71073

05 Radiation type Mo K\a Mo K\a

06 | Radiation source 'fine-focus sealed tube' fine-focus sealed tube

07 Crystal system monoclinic monoclinic

08 Space group P21/ P21/

09 | Cell length a 12.4688(7) b 10.2492(6) ¢ a 17.5453(9) b 9.9306(6) c
16.9379(9) 18.5780(10)

10 | Cell Angle @ 90.0 B 97.094(5) @ 90.0 B 108.562(2)
890.0 590.0

11 Cell Volume 2148.0 (2) 3068.6(3)

12 | Density 1.337 1.395

13 Completeness to theta 25.00°/99.8% 25.25°/96.9%

14 Absorption correction multi-scan multi-scan

15 Refinement method Full-matrix least-squares on Full-matrix least-squares on F2
F2

16 Index ranges -14<=h<=14, -12<=k<=6, - -20<=h<=19, -11<=k<=11, -
12<=1<=20 22<=1<=22

17 Reflection number 3780 5375

18 Theta range 2.94-25.00 1.22-25.25

19 Cell formula units Z 4 4

20 | CCDC no 942856 921613
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10,10-dipropargyl-9-anthrone (2): Yield = 0.256 g, 95%, white solid, mp 210-211°C, '"H NMR (400
MHz, CDCls): 6 8.42-8.39 (m, 2H), 7.73-7.67 (m, 4H), 7.54-7.48 (m, 2H), 3.09 (d, J = 2.4 Hz, 4H), 1.66
(t, J = 2.4 Hz, 2H); °C NMR (100 MHz, CDCl5): § 183.8, 144.6, 133.7, 132.6, 127.8, 127.7, 126.0, 79.5,
71.7, 45.2, 33.5; IR (KBr)v.x 3286, 3255, 3073, 2914, 2116, 1649, 1600, 1585, 1459, 1440, 1324, 1178
em™'; Anal. caled for C,0H 40: C, 88.86; H, 5.22. found C, 88.75; H, 5.15.
9-allenyl-10-prop-2-ynyl-anthracene (4): Yield = 0.227 g, 90%, yellow solid, mp 168-169 °C, '"H NMR
(400 MHz, CDCl;): 6 8.45 (d, J = 8.8 Hz, 2H), 8.33 (d, J = 8.8 Hz, 2H), 7.59-7.50 (m, 4H), 6.95 (t,J=7.2
Hz, 1H), 5.05 (d, J = 7.2 Hz, 2H), 4.44 (d, J = 2.4 Hz, 2H), 2.07 (t, J = 2.8 Hz, 1H); >C NMR (100 MHz,
CDCl;): 0 211.2, 129.7, 129.6, 128.2, 127.8, 126.8, 126.2, 125.4, 124.6, 88.1, 82.4, 75.6, 69.8, 17.9; IR
(KBI)Vmax 3284, 3043, 2972, 2109, 1945, 1622, 1442, 1374, 1314, 1180 cm™'; Anal. calcd for Co0H 4: C,
94.45; H, 5.55. found C, 94.34; H, 5.49.
10,10-diprop-2-ynyl-9-(prop-2-yn-1-0xy)-9,10-dihydroanthracene (5): Yield = 0.263 g, 85%, pale
yellow solid, mp 96-97 °C, 'H NMR (400 MHz, CDCl;): 6 7.62 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 7.2 Hz,
2H), 7.39 (t, J = 7.2 Hz, 2H), 7.33 (t, /= 7.2 Hz, 2H), 5.61 (s, 1H), 4.03 (d, J=2.4 Hz, 2H), 3.34 (t, J =
2.8 Hz, 2H), 2.85 (d, J= 2.4 Hz, 2H), 2.49 (t, /= 2.4 Hz, 1H), 1.92 (t, /=2.4 Hz, 1H), 1.59 (t, /= 2.4 Hz,
1H); °C NMR (100 MHz, CDCl5): ¢ 141.3, 134.8, 130.0, 128.6, 127.2, 126.7, 126.0, 81.3, 81.0, 80.0,
75.7, 75.1, 71.9, 70.7, 54.3, 46.1, 35.9, 26.6; IR (KBr)v,.x 3286, 3066, 3028, 2923, 2853, 2116, 1649,
1599, 1484, 1446, 1323 cm'l; Anal.calcd for C,3H30: C, 89.00; H, 5.85. found C, 88.88; H, 5.78.
1-benzyl-4-((9-(propa-1,2-dienyl)anthracen-10-yl)methyl)-1H-1,2,3-triazole (8a): Yield = 0.348 g,
90%, yellow solid, mp 177-178 °C, "H NMR (400 MHz, CDCl;): & 8.38 (d, J = 9.6 Hz, 2H), 8.21 (d, J =
9.2 Hz, 2H), 7.44-7.41 (m, 4H), 7.18-7.16 (m, 3H), 7.01 (brs, 2H), 6.88 (t, J = 7.6 Hz, 1H), 6.66 (s, 1H),
5.22 (s, 2H), 4.99 (s, 2H), 4.98 (s, 2H); °C NMR (100 MHz, CDCl;): 6 211.2, 134.9, 130.6, 129.9, 129.7,
129.1, 128.6, 127.9, 127.5, 126.7, 126.1, 125.9, 125.0, 121.9, 88.1, 75.7, 54.1, 25.3; IR (KBr)v. 3120,
3064, 2953, 1946, 1662, 1550, 1444, 1318, 1215 cm™; Anal. calcd for C,;Hy N3: C, 83.69; H, 5.46; N,
10.84. found C, 83.56; H, 5.39; N, 10.78.
1-(4-nitrobenzyl)-4-((9-(propa-1,2-dienyl)anthracen-10-yl)methyl)-1H-1,2,3-triazole (8b): Yield =
0.376 g, 87%, yellow solid, mp 153-154°C, "H NMR (400 MHz, CDCl5): & 8.44 (d, J = 8.8 Hz, 2H), 8.25
(d, J= 8.8 Hz, 2H), 8.06 (d, J = 8.4 Hz, 2H), 7.50-7.48 (m, 4H), 7.18 (d, J = 8.4 Hz, 2H), 6.93 (t, /= 7.6

Hz, 1H), 6.74 (s, 1H), 5.35 (s, 2H), 5.06 (s, 2H), 5.03 (s, 2H); °C NMR (100 MHz, CDCl3): & 211.1,
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148.5, 147.8, 141.7, 130.2, 129.7, 129.5, 128.3, 127.4 , 126.6, 126.1, 125.4, 124.7, 124.0, 122.1, 87.9,
75.6, 52.8, 25.0; IR (KBr)vpma, 3135, 3075, 3051, 2963, 1946, 1605, 1520, 1443, 1344, 1261, 1209 cm’';
Anal. calcd for C,7H,0N4O5: C, 74.98; H, 4.66; N, 12.95. found C, 74.89; H, 4.59; N, 12.85.
1-(4-methoxybenzyl)-4-((9-(propa-1,2-dienyl)anthracen-10-yl)methyl)-1H-1,2,3-triazole (8c): Yield =
0.354 g, 85%, yellow solid, mp 161-162°C, 'H NMR (400 MHz, CDCI3): 6 8.45-8.42 (m, 2H), 8.28-8.26
(m, 2H), 7.51-7.45 (m, 4H), 7.02 (d, J = 8.4 Hz, 2H), 6.94 (t, J = 7.6 Hz, 1H), 6.74 (d, J = 7.6 Hz, 2H),
6.68 (s, 1H), 5.21 (s, 2H), 5.05 (s, 2H), 5.04 (d, J = 7.6 Hz, 2H), 3.72 (s, 3H); *C NMR (100 MHz,
CDCl;): 6 211.1, 159.7, 147.9, 130.6, 129.8, 129.5, 129.3, 126.7, 126.5, 125.9, 125.3, 124.9, 121.5, 114.3,
87.9, 75.6, 55.2, 53.5, 25.2; IR (KBr)v.x 3127, 3068, 2962, 2932, 2836, 1946, 1611, 1513, 1441, 1302,
1249, 1209 cm™; Anal. caled for CogH,3N;0: C, 80.55; H, 5.55; N, 10.06. found C, 80.46; H, 5.46; N,
9.98.

4-((9-(propa-1,2-dienyl)anthracen-10-yl)methyl)-1-propyl-1H-1,2,3-triazole (8d): Yield = 0.258 g,
76%, yellow solid, mp: 117-118°C, "H NMR (400 MHz, CDCl;): & 8.46-8.44 (m, 2H), 8.29-8.27 (m, 2H),
7.52-7.47 (m, 4H), 6.95 (t, J = 7.2 Hz, 1H), 6.68 (s, 1H), 5.06-5.04 (m, 4H), 4.04 (t, J= 7.6 Hz, 2H), 1.74-
1.68 (m, 2H), 0.78 (t, J = 7.2 Hz, 3H); °*C NMR (100 MHz, CDCl5): & 211.2, 147.7, 130.8, 129.9, 129.7,
127.4,126.7, 126.1, 125.4, 125.0, 121.8, 88.1, 75.7, 51.9, 25.3,23.7, 11.1; IR (KBr)v.x 3119, 3068, 2966,
2931, 2875, 1950, 1620, 1550, 1443, 1383, 1262, 1218 cm™'; Anal. calcd for Co3H, Ns: C, 81.38; H, 6.24;
N, 12.38. found C, 81.29; H, 6.15; N, 12.29.
1-butyl-4-((10-(propa-1,2-dien-1-yl)anthracen-9-yl)methyl)-1H-1,2,3-triazole (8e): Yield = 0.268 g,
76%, yellow solid, mp 120-121 °C, '"H NMR (400 MHz, CDCl;): & 8.47-8.44 (m, 2H), 8.31-8.28 (m, 2H),
7.52-7.48 (m, 4H), 6.66 (t, J= 7.2 Hz, 1H), 6.68 (s, 1H), 5.06-5.05 (m, 4H), 4.08 (t, /= 7.2 Hz, 2H), 1.69-
1.64 (m, 2H), 1.23-1.14 (m, 2H), 0.81 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl5): 5 211.2, 147.6,
130.7, 129.9, 129.6, 127.4, 126.6, 126.1, 125.4, 124.9, 121.7, 88.1, 75.6, 50.1, 32.2, 25.3, 19.8, 13.5; IR
(KBr)vmax 3120, 3070, 2962, 2929, 2871, 1951, 1599, 1460, 1385, 1261, 1217 cm’'; Anal. caled for
C4H3N;3: C, 81.55; H, 6.56; N, 11.89. found C, 81.44; H, 6.45; N, 11.79.
1-(sec-butyl)-4-((10-(propa-1,2-dien-1-yl)anthracen-9-yl)methyl)-1H-1,2,3-triazole (8f): Yield = 0.282
g, 80%, yellow solid, mp 129-130 °C, '"H NMR (400 MHz, CDCl5): & 8.46-8.44 (m, 2H), 8.30-8.28 (m,
2H), 7.51-7.48 (m, 4H), 6.96 (t, J = 6.8 Hz, 1H), 6.68 (s, 1H), 5.08-5.05 (m, 4H), 4.33 (q, /= 7.2 Hz, 1H),

1.73-1.62 (m, 2H), 1.32 (d, J = 6.8 Hz, 3H), 0.68 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl;): &
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211.2, 147.4, 130.9, 130.1, 129.7, 127.3, 126.6, 126.1, 125.4, 125.1, 119.7, 88.2, 75.7, 58.9, 30.3, 25.5,
20.8, 10.5; IR (KBr)vmax 3123, 3066, 2964, 2933, 2876, 1949, 1619, 1547, 1443, 1384, 1368, 1260, 1225
cm'l; Anal. calcd for C,4H»3N3: C, 81.55; H, 6.56; N, 11.89. found C, 81.45; H, 6.46; N, 11.80.
1-hexyl-4-((10-(propa-1,2-dien-1-yl)anthracen-9-yl)methyl)-1H-1,2,3-triazole (8g): Yield = 0.289 g,
76%, yellow solid, mp 141-142 °C, '"H NMR (400 MHz, CDCl;): & 8.47-8.44 (m, 2H), 8.29-8.27 (m, 2H),
7.52-7.47 (m, 4H), 6.96 (t, J= 7.2 Hz, 1H), 6.67 (s, 1H), 5.06-5.04 (m, 4H), 4.07 (t, /= 7.2 Hz, 2H), 1.68-
1.65 (m, 2H), 1.15-1.12 (m, 6H), 0.77 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl5): & 211.2, 147.7,
130.8, 129.9, 129.7, 127.4, 126.7, 126.1, 125.4, 125.0, 121.8, 88.1, 75.6, 50.3, 31.1, 30.2, 26.2, 25.3, 22 4,
13.9; IR (KBr)vumay 3121, 3073, 2953, 2929, 2856, 1945, 1619, 1554, 1443, 1314, 1219 cm™; Anal. caled
for CosH,7N3: C, 81.85; H, 7.13; N, 11.01. found C, 81.74; H, 7.05; N, 10.94.
1-allyl-4-((10-(propa-1,2-dien-1-yl)anthracen-9-yl)methyl)-1H-1,2,3-triazole (8h): Yield = 0.276 g,
82%, yellow solid, mp 164-165 °C, "H NMR (400 MHz, CDCl;): & 8.46-8.44 (m, 2H), 8.30-8.27 (m, 2H),
7.51-7.44 (m, 4H), 6.95 (t, J = 7.2 Hz, 1H), 6.71 (s, 1H), 5.83-5.74 (m, 1H), 5.14 (d, J = 10.4 Hz, 2H),
5.06-5.02 (m, 4H), 4.72 (d, J = 6.0 Hz, 2H); °C NMR (100 MHz, CDCl;): & 211.2, 148.0, 131.3, 130.7,
129.9, 129.6, 127.4, 126.7, 126.1, 125.4, 124.9, 121.7, 120.1, 88.1, 75.6, 52.8, 25.3; IR (KBr)v,x 3122,
3069, 2926, 2853, 1952, 1618, 1443, 1383, 1220, 1137 cm™"; Anal. caled for Co3H oN3: C, 81.87; H, 5.68;
N, 12.45. found C, 81.76; H, 5.60; N, 12.36. Chemical Formula: C23H19N3

Ethyl 2-(4-((10-(propa-1,2-dien-1-yl)anthracen-9-yl)methyl)-1H-1,2,3-triazol-1-yl)acetate (8i): Yield
=0.299 g, 78%, yellow solid, mp 159-160 °C, '"H NMR (400 MHz, CDCl3): & 8.45-8.43 (m, 2H), 8.31-
8.28 (m, 2H), 7.52-7.47 (m, 4H), 6.95 (t, /= 7.2 Hz, 1H), 6.85 (s, 1H), 5.09 (s, 2H), 5.05 (d, J = 6.8 Hz,
2H), 4.88 (s, 2H), 4.11 (q, J = 8.0 Hz, 2H), 1.14 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl5): & 211.2,
166.2, 148.1, 130.5, 129.9, 129.6, 127.4, 126.7, 126.1, 125.4, 124.9, 123.3, 88.1, 75.6, 62.3, 50.8, 25.1,
14.0; IR (KBr)vomay 3132, 3080, 2990, 2961, 1938, 1756, 1620, 1546, 1445, 1375, 1217 cm™'; Anal. calcd
for C,4H,1N305: C, 75.18; H, 5.52; N, 10.96. found C, 75.05; H, 5.44; N, 10.87.
1-phenyl-2-(4-((10-(propa-1,2-dien-1-yl)anthracen-9-yl)methyl)-1H-1,2,3-triazol-1-yl)ethanone (8j):
Yield = 0.324 g, 78%, yellow solid, mp 181-182 °C, 'H NMR (400 MHz, CDCl5): 6 8.38 (d, J = 8.8 Hz,
2H), 8.28 (d, /= 8.4 Hz, 2H), 7.76 (d, J = 8.0 Hz, 2H), 7.52 (t, J = 7.6 Hz, 2H), 7.48-7.40 (m, 3H), 7.37 (t,
J =72 Hz, 2H), 6.89-6.85 (m, 2H), 5.49 (s, 2H), 5.04 (s, 2H), 4.98 (d, J = 6.8 Hz, 2H); C NMR (100

MHz, CDCls): 6 211.2, 190.4, 134.5, 133.9, 130.6, 129.9, 129.6, 129.2, 128.1, 127.4, 126.6, 126.2, 125 .4,
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124.9, 123.8, 88.1, 75.6, 55.4, 25.2; IR (KBr1)vmax 3134, 3067, 2963, 2923, 2853, 1948, 1705, 1597, 1448,
1412, 1349, 1261, 1226 cm'l; Anal. caled for C,3H, N3O: C, 80.94; H, 5.09; N, 10.11. found C, 80.82; H,
4.98; N, 10.04.

10,10-bis((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9a): Yield = 0.472 g, 88%,
white solid, mp 195-196 °C, 'H NMR (400 MHz, CDCl;): 8 8.05 (d, J= 7.6 Hz, 2H), 7.88 (d, J = 8.0 Hz,
2H), 7.65 (d, J = 8.0 Hz, 2H), 7.34-7.25 (m, 8H), 6.76 (d, J = 6.0 Hz, 4H), 5.79 (s, 2H), 5.12 (s, 4H), 3.84
(s, 4H); °C NMR (100 MHz, CDCl;): § 182.6, 144.9, 143.2, 134.5, 133.9, 132.3, 129.0, 128.5, 127.4,
127.3,127.2,121.5, 53.6,47.1, 40.8; IR (KBr)vm.x 3164, 3133, 3062, 3032, 2961, 1664, 1602, 1545, 1496,
1455, 1323, 1216 cm'l; Anal. calcd for C34H,3N¢O: C, 76.10; H, 5.26; N, 15.66. found C, 75.98; H, 5.18;
N, 15.56.

10,10-bis((1-(4-nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9b): Yield = 0.533 g,
85%, white solid, mp 181-182 °C, "H NMR (400 MHz, CDCl;): 5 7.98 (d, J = 8.8 Hz, 4H), 7.90 (d, J = 8.0
Hz, 2H), 7.84 (d, J = 8.0 Hz, 2H), 7.62-7.58 (m, 2H), 7.26-7.22 (m, 2H), 6.71 (d, J = 8.8 Hz, 4H), 5.84 (s,
2H), 5.13 (s, 4H), 3.77 (s, 4H); °C NMR (100 MHz, CDCl,): ¢ 181.3, 146.3, 144.1, 1422, 141.7, 132.9,
130.9, 126.7, 126.2, 125.5, 122.7, 121.3, 50.9, 46.1, 39.4; IR (KBr)vi.x 3136, 3070, 2956, 2931, 2857,

1661, 1601, 1523, 1493, 1455, 1419, 1357, 1324, 1216 cm’".

10,10-bis((1-(4-methoxybenzyl)-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9¢): Yield =
0.489 g, 82%, white solid, mp 167-168 °C, '"H NMR (400 MHz, CDCl5): § 8.01 (d, J = 7.6 Hz, 2H), 7.84
(d, J=8.0 Hz, 2H), 7.61 (t, J = 8.0 Hz, 2H), 7.29 (t, /= 7.6 Hz, 2H), 6.77-6.69 (m, 8H), 5.70 (s, 2H), 5.01
(s, 4H), 3.80 (s, 6H), 3.78 (s, 4H); °C NMR (100 MHz, CDCl;): 6 182.6, 159.8, 145.0, 143.1, 133.9,
132.4, 129.0, 127.4, 127.3, 126.6, 121.3, 114.4, 55.5, 53.3, 47.1, 40.9; IR (KBr)v,.x 3129, 3066, 2960,
2933, 2833, 1663, 1602, 1515, 1324, 1255, 1217 cm™; Anal. caled for C3sH3,N¢O5: C, 72.47; H, 5.41; N,
14.08. found C, 72.35; H, 5.30; N, 13.98.

10,10-bis((1-(4-methylbenzyl)-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9d): Yield = 0.485
g, 88%, white solid, mp 215-216 “C, '"H NMR (400 MHz, CDCl5): & 8.06 (d, J = 8.0 Hz, 2H), 7.87 (d, J =
8.0 Hz, 2H), 7.64 (t, J=7.6 Hz, 2H), 7.32 (t, J= 7.6 Hz, 2H), 7.07 (d, J = 7.6 Hz, 4H), 6.68 (d, /= 7.6 Hz,
4H), 5.78 (s, 2H), 5.07 (s, 4H), 3.83 (s, 4H), 2.35 (s, 6H); °C NMR (100 MHz, CDCl;): § 182.6, 144.9,

143.1, 138.3, 133.9, 132.2, 131.5, 129.6, 127.4, 127.2, 121.4, 53.4, 47.0, 40.8, 21.2; IR (KBr)v,.x 3132,

10

——
| —
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3062, 3025, 2959, 2922, 1666, 1602, 1516, 1458, 1323, 1217 em™; Anal. caled for C3sH3,N4O: C, 76.57;
H, 5.71; N, 14.88. found C, 76.45; H, 5.60; N, 14.77.
10,10-bis((1-(4-bromobenzyl)-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9¢): Yield = 0.588
g, 85%, white solid, mp 205-206 °C, "H NMR (400 MHz, CDCl5): & 8.05 (d, J = 8.0 Hz, 2H), 7.92 (d, J =
8.0 Hz, 2H), 7.67 (t, J=7.2 Hz, 2H), 7.41 (d, J = 8.4 Hz, 4H), 7.34 (t, /= 7.6 Hz, 2H), 6.63 (d, /= 8.4 Hz,
4H), 5.78 (s, 2H), 5.07 (s, 4H), 3.87 (s, 4H); °C NMR (100 MHz, CDCl5): 6 182.6, 144.8, 134.1, 133.5,
132.2, 129.7, 128.9, 127.5, 127.3, 127.2, 122.6, 121.6, 52.9, 47.1, 40.7; IR (KBr)vyx 3123, 3065, 2954,
2929, 1651, 1598, 1489, 1458, 1408, 1325, 1176 cm'l; Anal. calcd for C34H,4Br,NgO: C, 58.81; H, 3.77;
N, 12.10. found C, 58.70; H, 3.69; N, 11.98.
10,10-bis((1-(4-fluorobenzyl)-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9f): Yield = 0.492
g, 86%, white solid, mp 194-195 °C, "H NMR (400 MHz, CDCl5): & 8.05 (d, J = 7.6 Hz, 2H), 7.89 (d, J =
8.0 Hz, 2H), 7.67 (t, J= 8.0 Hz, 2H), 7.34 (t, J = 7.2, Hz, 2H), 6.98-6.94 (m, 4H), 6.76-6.73 (m, 4H), 5.77
(s, 2H), 5.09 (s, 4H), 3.84 (s, 4H); °C NMR (100 MHz, CDCl;): 6 182.5, 163.9, 144.9, 134.0, 132.2,
130.4, 129.2, 129.1, 127.5, 127.2, 127.1, 121.3, 116.1, 115.8, 52.8, 47.1, 40.8; IR (KB1)vm.x 3133, 3067,
2965, 1665, 1603, 1514, 1457, 1323, 1237, 1161 cm™; Anal. caled for C34H,6F,NGO: C, 71.32; H, 4.58;
N, 14.68.found C, 71.22; H, 4.50; N, 14.59.
10,10-bis((1-propyl-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9g): Yield = 0.330 g, 75%,
white solid, mp 188-189 °C, '"H NMR (400 MHz, CDCl;): & 8.14 (d, J = 8.0 Hz, 2H), 7.93 (d, J = 8.0 Hz,
2H), 7.72 (t, J = 7.6 Hz, 2H), 7.41 (t, J = 7.6 Hz, 2H), 5.86 (s, 2H), 3.91-3.82 (m, 8H), 1.53-1.46 (m, 4H),
0.57 (t, J = 7.2 Hz, 6H); °C NMR (100 MHz, CDCl3): & 182.9, 145.2, 142.8, 134.1, 132.5, 127.6, 127.3,
127.2, 121.1, 51.6, 46.9, 40.9, 23.5, 10.7; IR (KBr)vm.x 3133, 3063, 2965, 2934, 2876, 1666, 1602, 1457,
1385, 1352, 1323, 1215 cm™'; Anal. calcd for CosH,5N4O: C, 70.89; H, 4.41; N, 19.08. found C, 70.77; H,
4.35; N, 18.97.

10,10-bis((1-butyl-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9h): Yield = 0.351 g, 75%,
white solid, mp 176-177 °C, '"H NMR (400 MHz, CDCl;): & 8.18 (d, J = 8.0 Hz, 2H), 7.96 (d, J = 8.4 Hz,
2H), 7.76 (t, J = 8.4 Hz, 2H), 7.44 (t, J = 7.2 Hz, 2H), 5.89 (s, 2H), 3.94 (t, J = 7.2 Hz, 4H), 3.88 (s, 4H),
1.52-1.45 (m, 4H), 0.98-0.88 (m, 4H), 0.77 (t, J = 7.6 Hz, 6H); °C NMR (100 MHz, CDCl;): § 182.9,

145.2, 142.8, 134.1, 132.5, 127.6, 127.3, 127.2, 121.1, 49.7, 46.9, 40.9, 32.0, 19.4, 13.4; IR (KB1)Vyax
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3129, 3071, 2957, 2928, 2856, 1666, 1603, 1461, 1324, 1215cm™"; Anal. caled for C,sH3,N¢O: C, 71.77;
H, 6.88; N, 17.93. found C, 71.65; H, 6.79; N, 17.83.
10,10-bis((1-(sec-butyl)-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9i): Yield = 0.365 g,
78%, white solid, mp 149-150 °C, '"H NMR (400 MHz, CDCl5): § 8.11 (d, J = 7.6 Hz, 2H), 7.92 (d, J = 8.4
Hz, 2H), 7.70 (t, /= 7.2 Hz, 2H), 7.38 (t, J = 7.6 Hz, 2H), 5.83 (s, 2H), 4.11 (q, J = 7.6 Hz, 2H), 3.84 (s,
4H), 1.49-1.36 (m, 4H), 1.14 (d, J = 6.8 Hz, 6H), 0.40 (t, J = 7.2 Hz, 6H); °C NMR (100 MHz, CDCl;): 6
182.8, 145.3, 142.6, 134.0, 132.5, 127.5, 127.4, 127.1, 119.1, 58.4, 47.1, 40.8, 30.1, 20.6, 10.0; IR
(KBr)Vma, 3137, 3067, 3036, 2963, 2935, 2875, 1666, 1603, 1479, 1459, 1351, 1326, 1217 cm’'; Anal.
caled for CpsH3,N¢O: C, 71.77; H, 6.88; N, 17.93. found C, 71.64; H, 6.78; N, 17.82.
10,10-bis((1-hexyl-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9j): Yield = 0.330 g, 75%,
white solid, mp 162-163 °C, '"H NMR (400 MHz, CDCl;): & 8.15 (d, J = 8.0 Hz, 2H), 7.92 (d, J= 7.6 Hz,
2H), 7.71 (t, J = 8.0 Hz, 2H), 7.41 (t, J = 8.0 Hz, 2H), 5.86 (s, 2H), 3.90 (t, J = 7.2 Hz, 4H), 3.85 (s, 4H),
1.50-1.43 (m, 4H), 1.19-1.06 (m, 8H), 0.94-0.86 (m, 4H), 0.81 (t, J = 7.2 Hz, 6H); >*C NMR (100 MHz,
CDCls): 6 182.9, 145.3, 142.8, 134.1, 132.6, 127.6, 127.3, 121.1, 50.0, 46.9, 41.1, 31.1, 30.1, 25.9, 22.5,
14.1; IR (KBr)Voma 3132, 3061, 2953, 2931, 2860, 1668, 1603, 1459, 1383, 1323, 1213 cm™'; Anal. caled
for C3,H4NeO: C, 70.25; H, 7.68; N, 16.02. found C, 70.11; H, 7.59; N, 15.91.
10,10-bis((1-allyl-1H-1,2,3-triazol-4-yl)methyl)anthracen-9(10H)-one (9k): Yield = 0.348 g, 80%,
white solid, mp 179-180 °C, '"H NMR (400 MHz, CDCl;): § 8.17 (d, J = 8.0 Hz, 2H), 7.95 (d, J = 8.0 Hz,
2H), 7.75 (t, J = 8.0 Hz, 2H), 7.44 (t, J = 8.0 Hz, 2H), 5.92 (s, 2H), 5.69-5.62 (m, 2H), 5.11 (d, J = 10.4
Hz, 2H), 4.77 (d, J = 17.2 Hz, 2H), 4.57 (d, J = 6.0 Hz, 4H), 3.88 (s, 4H); *C NMR (100 MHz, CDCl;): 6
182.9, 144.9, 142.9, 134.0, 132.4, 131.1, 127.5, 127.2, 121.3, 119.1, 52.1, 46.9, 40.8; IR (KBr)vmax 3135,
3066, 2959, 2916, 2823, 1665, 1601, 1458, 1323, 1217 cm™; Anal. caled for CosH,4NgO: C, 71.54; H,
5.54; N, 19.25. found C, 71.43; H, 5.45; N, 19.13.
diethyl2,2'-(4,4'-((10-0x0-9,10-dihydroanthracene-9,9-diyl)bis(methylene))bis(1H-1,2,3-triazole-4,1-
diyl))diacetate (91): Yield = 0.423 g, 80%, white solid, mp 153-154 °C, 'H NMR (400 MHz, CDCl5): &
8.14 (d, /= 8.0 Hz, 2H), 7.94 (t, /= 8.0 Hz, 2H), 7.73 (t, J = 8.0 Hz, 2H), 7.40 (t, /= 7.6 Hz, 2H), 6.06 (s,
2H), 4.72 (s, 4H), 4.07 (q, J = 6.8 Hz, 4H), 3.88 (s, 4H), 1.13 (t, J = 7.2 Hz, 6H); °C NMR (100 MHz,

CDCls): 0 182.8, 165.9, 144.9, 143.1, 133.9, 132.3, 127.5, 127.3, 122.7, 62.2, 50.6, 46.7, 40.7, 13.9; IR
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(KBr)vmax 3170, 3138, 2987, 2939, 2845, 2861, 1755, 1666, 1603, 1459, 1354, 1324, 1263, 1231 cm’';
Anal. calcd for C,gH,3NO5 C, 63.63; H, 5.34; N, 15.90. found C, 63.50; H, 5.25; N, 15.78.
10-((1-(4-nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl)-10-(prop-2-yn-1-yl)anthracen-9(10H)-one  (10):
Yield = 0.340 g, 76%, white solid, mp 183-184 °C, '"H NMR (400 MHz, CDCl5): § 8.23 (d, J = 8.4 Hz,
2H), 8.12 (d, J = 8.8 Hz, 2H), 7.79 (d, J = 8.0 Hz, 2H), 7.68 (t, J = 8.0 Hz, 2H), 7.43 (t, J = 8.0 Hz, 2H),
6.85 (d, J = 8.8 Hz, 2H), 5.87 (s, 1H), 5.23 (s, 2H), 3.73 (s, 2H), 3.21 (d, /= 2.4 Hz, 2H), 1.63 (t, /=24
Hz, 1H); >C NMR (100 MHz, CDCl;): § 183.2, 148.0, 144.8, 143.9, 141.8, 134.0, 132.5, 127.9, 127.8,
127.5, 126.7, 124.3, 121.8, 79.4, 71.8, 52.7, 46.1, 39.9, 34.6; IR (KBr)v,.x 3287, 3139, 3073, 2926, 2852,
2301, 1657, 1602, 1517, 1460, 1348, 1324, 1224 cm™; Anal. calcd for C,;H,0N4O5: C, 72.31; H, 4.49; N,
12.49. found C, 72.18; H, 4.39; N, 12.37.
10-((1-(3-bromopropyl)-1H-1,2,3-triazol-4-yl)methyl)-10-(prop-2-yn-1-yl)anthracen-9(10H)-one (11):
Yield = 0.282 g, 65%, semi-solid, '"H NMR (400 MHz, CDCl;): § 8.31 (d, J = 7.6 Hz, 2H), 7.82 (d, J = 8.0
Hz, 2H), 7.73 (t, J = 8.0 Hz, 2H), 7.49 (t, J = 7.6 Hz, 2H), 5.94 (s, 1H), 4.04 (t, /= 6.8 Hz, 2H), 3.73 (s,
2H), 3.23 (d, J = 2.8 Hz, 2H), 2.96 (t, J = 6.4 Hz, 2H), 1.84-1.77 (m, 2H), 1.65 (t, J = 2.4 Hz, 1H); °C
NMR (100 MHz, CDCl;): ¢ 183.3, 144.8, 142.9, 133.9, 132.5, 127.7, 127.5, 127.4, 126.5, 122.1, 121.7,
79.5, 71.6, 47.6, 46.7, 46.1, 39.7, 34.5, 32.3; IR (KBr)vm.x 3294, 3068, 2925, 2853, 2101, 1654, 1599,
1458, 1324, 1218, 1176 cm'l;Anal. caled for Co3H,oBrN;O: C, 63.60; H, 4.64; N, 9.67. found C, 63.48; H,
4.55; N, 9.56.

10,10-bis((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-9,10-dihydroanthracen-9-ol (12a): Yield = 0.452 g,
84%, white solid, mp 159-160 °C, '"H NMR (400 MHz, CDCl;): § 7.56 (d, J = 7.6 Hz, 2H), 7.34 (d, J= 7.6
Hz, 2H), 7.31-7.23 (m, 8H), 7.22-7.18 (m, 2H), 6.89 (d, J = 8.4 Hz, 2H), 6.79 (d, J = 6.8 Hz, 2H), 6.31 (s,
1H), 5.67 (s, 1H), 5.18 (s, 2H), 5.13 (s, 2H), 5.00 (s, 1H), 4.98 (s, 1H), 3.69 (s, 2H), 3.67 (s, 2H); °C NMR
(100 MHz, CDCl3): ¢ 144.6, 144.3, 138.4, 137.9, 135.0, 134.8, 129.0, 128.9, 128.8, 128.4, 127.7, 127.5,
127.1, 126.6, 122.6, 121.7, 67.8, 53.7, 53.6, 46.5, 40.4, 40.3; IR (KBr)vm.x 3532, 3146, 3061, 3035, 2924,
2825, 1601, 1543, 1490, 1415, 1352, 1325, 1220 cm™'; Anal. caled for C34H3oN4O: C, 75.81; H, 5.61; N,
15.60. found C, 75.65; H, 5.53; N, 15.48.
10,10-bis((1-(4-nitrobenzyl)-1H-1,2,3-triazol-4-yl)methyl)-9,10-dihydroanthracen-9-ol (12b): Yield =
0.502 g, 80%, white solid, mp 226-227 °C, "H NMR (400 MHz, CD,Cl,): 6 8.10 (d, /= 8.4 Hz, 4H), 7.62

(d, J= 8.0 Hz, 2H), 7.42 (d,J = 7.6 Hz, 2H), 7.34 (t, J = 7.2 Hz, 2H), 7.27 (t, J = 7.2 Hz, 2H), 7.01 (d, J =
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8.4 Hz, 2H), 6.89 (d, J = 8.4 Hz, 2H), 6.56 (s, 1H), 5.89 (s, 1H), 5.33 (s, 2H), 5.25 (s, 2H), 5.13 (s, 1H),
5.12 (s, 1H), 3.73 (s, 4H); °C NMR (100 MHz, CDCl;): & 145.8, 145.6, 141.8, 137.7, 136.6, 126.7, 126.6,
126.1, 125.6, 124.9, 124.8, 122.2, 122.1, 121.5, 64.3, 50.3, 44.9, 36.5; IR (KBr)v,.x 3543, 3132, 2962,
2927, 2855, 1603, 1517, 1487, 1421, 1754, 1261, 1218 cm™; Anal. calcd for C3,H,sNgOs: C, 63.96; H,
4.49; N, 17.82. found C, 63.83; H, 4.38; N, 18.70.
10,10-bis((1-propyl-1H-1,2,3-triazol-4-yl)methyl)-9,10-dihydroanthracen-9-ol (12¢): Yield = 0.318 g,
72%, white solid, mp 141-142 °C, '"H NMR (400 MHz, CDCl;): § 7.57 (d, J = 7.6 Hz, 2H), 7.51 (d, J= 7.6
Hz, 2H), 7.35-7.31 (m, 2H), 7.28-7.26 (m, 2H), 6.40 (s, 1H), 5.79 (s, 1H), 5.32 (s, 1H), 3.96 (t, /= 7.2 Hz,
2H), 3.90-3.85 (m, 3H), 3.69-3.68 (m, 4H), 1.61 (q, J = 7.2 Hz, 2H), 1.53 (q, J = 7.2 Hz, 2H), 0.69 (t, J =
7.2 Hz, 3H), 0.59 (t, J = 7.2 Hz, 3H); "C NMR (100 MHz, CDCl;): 6 144.1, 143.9, 138.9, 138.0, 129.0,
128.6, 127.3, 126.8, 122.5, 121.5, 111.9, 68.4, 51.7, 51.5, 46.6, 40.6, 39.8, 23.7; IR (KBr)vm.x 3537, 3132,
2964, 2927, 2875, 1602, 1542, 1490, 1457, 1328, 1261 cm™; Anal. caled for C,6H3oN¢O: C, 70.56; H,
6.83; N, 18.99. found C, 70.45; H, 6.72; N, 18.88.

diethyl 2,2'-(4,4'-((10-hydroxy-9,10-dihydroanthracene-9,9-diyl)bis(methylene))bis(1H-1,2,3-triazole-
4,1-diyl))diacetate (12d): Yield = 0.413 g, 78%, white solid, mp: 145-146 °C, '"H NMR (400 MHz,
CDCls): 6 7.65 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.33 (t, /= 7.6 Hz, 2H), 7.21 (t, /= 7.2 Hz,
2H), 6.17 (s, 1H), 5.95 (s, 1H), 5.20 (s, 1H), 4.72 (s, 2H), 4.70 (s, 2H), 4.68 (s, 1H), 4.08-4.02 (m, 4H),
3.74 (s, 2H), 3.66 (s, 2H), 1.15-1.11 (m, 6H); °C NMR (100 MHz, CDCl5): § 166.7, 166.1, 144.1, 138.3,
137.7, 128.7, 128.3, 127.6, 127.1, 126.5, 123.4, 122.9, 66.8, 62.4, 62.2, 50.6, 50.4, 46.6, 40.6, 40.3, 14.0,
13.9; IR (KBr)vma 3537, 3143, 2986, 2943, 1746, 1603, 1547, 1489, 1463, 1383, 1221 cm™'; Anal. calcd
for C,3H3)NgOs: C, 63.38; H, 5.70; N, 15.84. found C, 63.25; H, 5.59; N, 15.72.
4,4'-((10-((1-benzyl-1H-1,2,3-triazol-4-yl)methoxy)-9,10-dihydroanthracene-9,9
diyl)bis(methylene))bis(1-benzyl-1H-1,2,3-triazole) (13): Yield = 0.510 g, 72%, Semi-solid, 'H NMR
(400 MHz, CDCl;): § 7.50 (d, J = 8.0 Hz, 2H), 7.34-7.32 (m, 5H), 7.27-7.15 (m, 12H), 6.97-6.95 (m, 2H),
6.75 (d, J= 7.2 Hz, 2H), 6.28 (s, 1H), 5.71 (s, 1H), 5.42 (s, 2H), 5.11-5.09 (m, 4H), 5.07 (s, 2H), 3.81 (s,
2H), 3.71 (s, 2H), 3.64 (s, 2H); *C NMR (100 MHz, CDCl,): d 145.7, 144.4, 1442, 140.2, 134.9, 134.7,
134.6, 129.0, 128.8, 128.7, 128.4, 128.3, 128.2, 128.1, 127.8, 127.2, 127.1, 126.8, 122.7, 122.5, 121.8,

74.5, 58.3, 53.9, 53.5, 53.3, 47.1, 40.7, 38.4; IR (KBr)vmax 3135, 3061, 3031, 2925, 2847, 1603, 1544,
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1496, 1453, 1325, 1217 cm™; Anal. caled for C44H30NoO: C, 74.45; H, 5.54; N, 17.76. found C, 74.32; H,

5.46; N, 17.64.
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BC NMR spectra of 2
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'H NMR spectra of 4
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C NMR spectra of 4
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'H NMR spectra of 5
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Toansa] TTER ] b 10
i Wi Tn (LR
irra Ll DIRPLAY 5
Laf WLE A =383
Lt 87 W LI
i .50 rfl alz.e
DECOUFLER 41 ]
dn rp L.
daf o p =134
im il FLOT
dmm £ WL
dper LI ]
duf 15000 vi 1
th 1]
ne edc ph
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C NMR spectra of 5

AKL=PR=11=13C
eipl  sdpul

SANPLE - SPECTAL
date Apr 14 2013 teap not used
solvent cOCi3 qain mot used
tite axp  tpla nm.u::u

130,029
128.503
127.2583
- lZE.BT3

134.856

141 ,.35%

=
-
a
@
L]
-

180

]

ag.23E
54.320

100 68

a5, 068

35.924
E6.613

PPk

21

——
| —




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

"H NMR spectra of 8a

ALL=PR-3
wipl  sZpul
SAMPLE SPECIAL
date May 1 2012 temp not used
solvent COC13 gain not used
file - axp spin not used
ACQUISITION hst o.008
W §382.8 pwid 19.700
at 1.938 alfa 20.000
np 25528 FLAGE
fb not used 11 n
bg 4 in n
di 1.000 dp y
nt 37 hs LL]
ct LH PROCESSING
TRANSHITTER 1b .1
tn HL fn 65536
ifrg 399.453 DISPLAY
tof 362.8 sp -103.7
tpwr §7 ug 4500.6
w 9.850 T B25.7
DECOUPLER c13 rip - :
dn 13 rp .
dof o 1p =78.1 8a
. ] ann PLOT
dea € we 250
:::r 50 &c L
- 15300 vs n
th 1r
ne cdc ph
'L -
. J
LI B B B S B B s B B R B S S S T L L | L
10 9 B 7 [ 5 4
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C NMR spectra of 8a

25.3486

ALL-FR-3-13C
expl  92pul
SAMFLE BPECIAL
date  May B 2012 temp not used
f0lvent ¢oci13 gainm not used
file exp  Epin not uyed
ACQUISITION hst 0.108
W 25125.6 pwil 18.600
at L.153 alfa 20.000
np 0270 FLAGE
b L0 1 n
bs 1] n
dl L.008 dp ¥
nt 1apen  hy nn
ct 454 PROCESSING
TRANSWITTER z.08
tn c T §53%
sfrg - 100,554 DISPLAY
tof L53€.3 s=p =-87.%
tpwr 61 wp 22714.8
d.3a0 rfl 9272.1
BECOUPLER rfp 77648
i HL rp =i, 2
dof [T -428.8
] ] yyy FLOT sa
dmm W We 250
d 42 sc
dnf .11 ] 41
th 2
ne na ph
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"H NMR spectra of 8b

ALL=PR=2
expl s2pul
SAMPLE SPECIAL -
date Apr 13 2012 temp not used
solvent coc13 gain not used
file eip  Epin not used
ACQUISITION hst b.008
1] 6383.8 pwiD 13.700
at 1.9%98 alfa o000
np 25528 FLAGS
fb nat used {1 n
bs 4 in n
dl 1.000 dp y
nt 4 hs nn
ct 11 PROCESSING
TRANSHITTER 18 0.1
Hl fn 65536
sfrg 399.853 DISPLAY
tof 3.8 sp =i10.4
tpwr 57 wp 1869.9
[ 9.850 rfl 3697.5
DECOUPLER rfp 2898.9
% R .t
daf p =76.
{1 nnn PLOT Sb NOZ
Haa € wt 250
dpr. 50 sc [}
f 15000 ws kL
- th 21
m ede ph
J M. N
T " ™ T T T T T T T T T T T T T T T |' T T T T
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C NMR spectra of 8b

ALL=PR=-2=13C
wpl  s2pul
SANPLE SPECIAL
date Apr 13 2017 temp not used
1olvent CDCY3 gain not uied
thie o snp #pin not used
s ACQUISITION hst 0.008
ﬁ! 51256 pwld 18,800
at 1.188 alfa 20,000
g in FLAGS
1380 11 n
bs i in n
dl 1,000 dp ¥
nt Bo00 hs nn
1510 . PROCESSING
TRANSMITTER b z.00
tn €13
sfrg 100,554 DISPLAY
tof 1536.3 sp 1153.§
tpwr 61 wp 22054.6
pw 9.300 rf1 3285.1 8b NO,
DECOUPLER rfp 7764.9
dn HL rp =55.3
dof i lp =360.6
in Yy L
disn w e 251
dpwr 2 sc i
dat 2508 vs 11
th H
‘na na ph
-
n3m
L T
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'"H NMR spectra of 8¢

ALL=PR=4
expl szpul
SAMPLE SPECIAL
date May 9 2012 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.0ed
-] 6389.8 pwinD 19.700
at 1,998 alfa 20.000
nﬁ 25528 FLAGS
1 not used 11 n
bs 4 in n
d1 1.000 dp v
nt 4 hE nn
ct 1] PROCESSING
TRANSHITTER 1 0.10
tn HL 5536
sfrg 399.853 DISPLAY
tof 32.8 sp =182.
tpwr 57 wp 4399.7
pv ©9.850 1 3694.5
DECOUPLER rfp 2894.9
dn C13 rp 108.8
dof " p -104.5
da nnn PLOT
= 4™
$c
‘::r 15900 vs 30
th 1
m cdc ph
— T v
10 9 8
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C NMR spectra of 8¢

ALL-PR4-LIC
#xpl  £2pul
SANPLE
date  May 17 2012
tolvent CDCT3
Tile exp
ACQUISITION
i 151258
at 1,149
np nzre
b 1384
bs 1
di 1.600
[ L{11]
ct 1218
TRANSHITTER
tn cl
strg 190,554
tof 1536.3
tpwr 61
pu $.30
DECOUPLER
dn KL
dof ]
du y¥Y
dem ¥
dpwr &2
inf fL11]
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'"H NMR spectra of 8d

ALL=PR-3
expl s2pul
SAMPLE SPECIAL
date  Jun 9 2012 temp not used
solvent €oC13 pgain not used
file exp  spin not used
ACQUISITION hst 0.008
1 6388.8 pwll 13.700
at 1.998 alfa 20.000
n: 25528 FLAGS
f not used 11 n
be 4 1in n
dl 1.000 dp y
nt B4 hs nn
ct 1] PROCESSING
TRAMSMITTER 1b b.1¢
tn HL fn 65536
sfrg 399,853 DISPLAY
tof i62.8 sp ~156.9
tpwr 57 4979.1
9.850 rfl 3§98.3
DECOUPLER rfp 2894.9
dn C13 rp 104.1
dof P Ip =76.3
dm nnn PLOT
dam € Wt
dpwr 50 s¢ []
dnf 15908 vs 55
th F ]
nn cdc ph
|
i
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C NMR spectra of 8d

ALL=PR=-8-13C
expl s2pul
SAMPLE SPECIAL
date Jun 9 2012 temp not uged
golvent COC13 gain not used
file exp Epin not used
ACQUISITION hst 0.008
W 25125.6 pwil 18.600
at 1,189 alfa 20,080
np gnzrTo FLAGS
fb 13800 11 n
bs 1 in n
al 1L.ate dp ¥
nt 5080 hs nn
ct bELT] PROCESSING
TRAMSMITTER b 2.00
tn Cla fn 65536
ifrg 100,554 DISPLAY
taf 1536.3 sp -518.10
tpwr 61 wp 23870.4
pv §.308 rfl sare.a
DECOUPLER rfp 7764.9
dn HI rp =16.0
dof o 1p -417.5
dm yyy PLOT
dem W we 258
dpwr 42 sc ]
daf 8900 vs 53
th 3
ne no ph
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'"H NMR spectra of 8e

expl sZpul
SAMPLE SPECIAL
date May 17 2012 tewp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst b.oeg
W 6389.8 pwie 19.700
at 1.998 ailfa 0.000
n| 25528 FLAGS
il not used 11 n
bs 4 in n
dl 1.000 dp y
nt 64 hs nn
[1] PROCESSING
TRANSHMITTER 1B p.10
n H1 fn 65536
sfryg 395.853 DISPLAY
tof 362.8 s3p =148.0
tpwr 57 4567.6
pw 9.850 rfl 3687.7
DECOUPLER rip 28949 8e
n Ci3 rp 111.4
dof 0 1p -88.2 t
] nRR PLOT
.ﬂ [ 250
i 50 s¢ ]
daf 15908 vz 28
th 20
mm cdc ph
H '. 1 Ll i | ‘
R I V¢ A L o _
o LR FPP—— + —r-— — T 1
10 9 8 ! B 5 4
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C NMR spectra of 8e

ALL=PR=TR-130
expl  s2pul
SANPLE FPECIAL
date My 5 2003 temp not used
solvent cocl3y gatn not used
file ©oaxp Epin pot used
ACQUIEITION hit 0.008
5 251256 pwid 9,400
at 1.199 alfa 20.000
n; N FLAGS
f 13z 11 n
bs 10 in n
d1 1.000 dp ¥
nt sepn  hs nn
. 590 PROCESSING
TRANSMITTER 1] 2.00
t: c;z fn 65536
sfryg 108,554 DISPLAY
tot 153.3 p b 8e
t il wp 2946.4
a 0700 1l 9276.7 t
DECOUPLER rip 7764.9
dn HL rp -38.1
dof [T -319.7
] yyy PLOT
den " 250
:!:r 8 st ]
asee ws 11
th [}
e no ph
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'H NMR spectra of 8f

ALL=-PR-&
expl  sZpul
SAMPLE SPECIAL
date  Jun 5 2012 temp not used
solvent COC13 pgain not used
file xp spin not used
ACQUISITION h&t 0.008
W 6389.8 pwil 18.700
at 1,998 alfa 0.000
np 25528 FLAGS
fb not used 11 fl
bs 4 :‘a n
dl 1.000
at 11} h: nﬁ
ct 11} PROCESSING
TRANSMITTER b 5.10
tn HL fn §
sfrg 399.853 DISPLAY
tof 362.8 p .
tpwr 57 4702.0
] 5.850 rfl 3§87.5
DECOUPLER rfp 2884.9
dn ci3 rp 114.5
dof 1 1p -84.3
L ] nnn PLOT
dea C W 250
dpwr 50 §¢ 1
dnf 15900 wvs 48
th [3
ne cdc ph
- il S R
11 10 9
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C NMR spectra of 8f
ALL=PR-8-13C
axpl s2pul 7
SANPLE SPECIAL =z
date Jun 7 2012 temp not used
talvent COC13 gain not used
fila &p &pin not uged
ACOUISITION hst 0.008
W 25125.5 pwio 18.600
at 1.189 alfa HHET
n Bozre FLAGS
f 13800 11 ] N
i Ll dp y °N
nt lilll Mp n= \
et 153 PROCESSING
TRAMSHITTER 1b 2.00
tn Ci3 fn 65536 8f )\/
ifrq TR - DISPLAY
tof 15%.3 p -1508.0
tpur il 25125.
] .30 rfl nn.g
DECOUPLER rfp 17848
dn rp =§8.5
dof P p -271.4
in wyy pLOT
dus W W 50
dpwr 4 s [}
daf MM v a
th H
na A6 ph
"n
"2
Rea
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'"H NMR spectra of 8g

ALL-PR-§
expl sZpul
SAMPLE SPECIAL
date May L5 2012 temp not used
solvent CoC13 gain not used
file gip spin not used
ACQUISITION hst 0.008
iw §388.8 pwiD 19. 7100
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used 11 n
bs 4 in n
dl L.oon dp ¥
nt G4 hs nn
ct 18 PROCESSING
TRANSMITTER 1b 0.10
tn H1 fn . B553
sfrg 335.853 DISPLAY
tof 3BL.8 wp -88.7
tpwr 57 wp 4139.4
] §.850 rfl 36987.1
DECOUPLER rip 2894.9
n Cl3 rp 103.9
dof P Ip -B38.8
[ nan PLOT
[ £ W
dp 50 sC []
dnf 15900 ws 29
th 20
ne cdc ph
! 8 '
Il 1 I
R & L S } R S N
L o e % e i
10 ] 8 7 B 5 4
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C NMR spectra of 8g

ALL-PR-6-13C
expl s2pul
SAMPLE SPECIAL
date May 19 2012 temp not used
1olvent COC13 gain not ubed
file exp  &pin not used
ACQUISITION hst 0.o08
W 25125.6 pwld 18. 600
at 1.193 alfa z0.000
np E0zr FLAGS
fb 13800 11 n
bs 10 in n
1 1.000 dp ¥
nt 10000 hs . nn
ct 740 PROCESSING
TRANSHITTER 1b 2,00 8g
tn ci3 fn 65536 4
#frg 108.554 DISPLAY
tof 1536.3 sp =11749.8
tper il 24385.7
5.300 :g'l 12744
DECOUPLER rfp 1764.9
dn HL rp =89.7
dof " lp =74
] yyy PLOT
:- W oWE ¢ 250
pwr 2 s 0
daf 80 ve u
th 3
ne no ph
e
"
aud
-
RRa
L1
N
[}
a2
g24e
" g : ™
oMan™dae
LI P ~ g aRnse
B am I . - mmwnewn
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; ™ - o W n | :
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'"H NMR spectra of 8h

ALL=-PR-10
expl  sZpul
SAMPLE SPECIAL
date  Jun 9 2012 temp not used
solvent COC13 pain not used
fle exp spin not used
ACQUISITION hst 0.008
W §389.8 pwil 19,700
at 1.998 alfa 20.000
np 25528 FLAGS
b not used 11 n
bs 4 in n
di L.oop dp y
nt 37 hs nn
ct PROCESSING
TRANSMITTER b 0.1
tn H1 fn 5536
sfrg 399,853 DISPLAY
tof 2.8 sp -147.2
tpwr 57 wp 5088.3
W 9.850 T 3696.9
DECOUPLER rfp 2834.9
dn Cl3 rp 115.4
dof 0 lp -81.7
dm Ann PLOT
dmm [ " 250
dpwr 50 sc 0
def 15000 ws 77
th 20
nm cde ph
]
| |
i |
[ ﬂ (I -
I I
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il f \l |
Ve U | oA
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C NMR spectra of 8h

= 12E.688

— LES.430

——126.139

et v n
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--88.113

ALL-PR-10-13C
expl s2pul
SAMPLE SPECIAL
date Jum 8 2012 temp not used
solvent COC13 pain not used
file @ip  spin not used
ACQUISITION hst 0.008
'] 25125.6 pwio 18.600
at 1.199 alfa zo.000
n [ FLAGS
fi 13800 n
bs 10 in n
dl 1.008 dp ¥
nt 5000 hs nn
1 790 PROCESSING
TRANSMITTER 1b 2.
tn Cl3 fn 65536
sfrg 108,554 DISPLAY
tof 1536.3 sp -185.1
tpwr 61 234747
pw 5,300 rfl g274.4
DECOUPLER rfp T764.9
dn Hl rp =35.9
dof 8 Ip =364.0
i yyy PLOT
dam W Wk 250
dpwr 42 sc ]
L1 8300 vs a2
th ]
na no ph
w Gem
agess
.QJ .
e
w PN
ot = R
& e H "
H o
b
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i i
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220 200 180 160 140

-75.659

-—S52.764

—25.308

ppm

——

37

et




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

'"H NMR spectra of 8i

ALL=PR=§
expl stdlh
SAMPLE SPECIAL
date May 12 2012 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.048
W GOOG.0 pwdD 15.700
at 1.955 alfa 20.000
np 23968 FLAGS
fb not used {1 n
be 4 in n
dl 1.000 dp y
nt 64 hs nn
ct 1] PROCESSING
TRANSHITTER n not used
tn HL DISPLAY O
gfrg 399.853 sp =160.3
tof i wp 4595.8 :
towr 57 rf 3868.0 8i
pw T.000 rfp 2884.9 Et
DECOUPLER rp Le7.0
dn Ci3 1p -50.0
gof ] PLOT
L] nnn - we 250
sll st H4 0
b ovs 25
d:r 15800 th ]
na cdc ph
]
4 xUJ L
| f
J'\Jl'L - o A, NS S S ¥ N
(L A Bt e S S S e T I e i o T T T T T T T S T [T T T ey L B S S A i Lt b 4
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C NMR spectra of 8i

ALL=-PR-5-13C
axpl Etdlle
SANPLE SPECIAL
date  May 12 2012 temp not used
salvent COC13 gatn not used
file Bip &pin not used
ACQUISITION hit © .08
"W 25000.0 pwid 18.600
at 1.199 alfa .o
n: 58948 FLAGS
1 l13aee 1 n
b 10 in n
dl 0 dp ¥
nt 5000 hs nn
ct 218 PROCESSING
TRANSHITTER 11 1. (8]
tn Cl3 fn not used
ifrg 109.552 DISPLAY 8'
tof 15 -324.8 Et
tpwr 61 wp 22338.8
pw B.667 rfl 10750.1
DECOUPLER rfp 1764.9
n HL rp =27
dof i lp -387.3
dn yyy PLOT
dea W W 250
dpwr A2 8¢ i
dmf 8308 vs 5
th 3
ne no ph
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'"H NMR spectra of 8j

ALL_PR_1
expl  s2pul
BAMPLE SPECIAL
date  War 30 2012 temp not used
solvent COC13 gain ot used
file exp spin not used
ACQUISITION hst 0008
iw E388.8 pwil 19.700
at 1.9%8 alfa 20.000
np 25528 FLAGS
b not used 11 n
:! 4 in n
1 1.000 dp "
nt B4 hs nn
et 1 PROCESSING
TRANSHITTER b 0.0
tn HL fn §5536
sfrg 395.853 DISPLAY
tof 362.8 wp =378.1
tpvr 57 5046.2
pw 9.85¢ rfl 823.1
DECOUPLER . rfp [
dn Ci3 rp 109.9
dof 1p -83.7
] AR PLOT
dem € we 250
dpwr 0 s ]
dnf 15900 vz LL]
th 7
ne cdc ph
_ - _/L_,_,_,H_J
L L B A T T T L B — T T | I R R e e s
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C NMR spectra of 8j

001-ALL=PR=13C
wipl  s2pu)
SAMPLE SPECIAL
date Apr 18 2012 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
117 25125.6 pwit 18.600
at 1.199 alfa 20.000 ~
nE 60270 FLAGS -
; m:: :l n "
H n n ™
a1 1.000 dp y NRB
nt 10000 hs nn k«;
ct 10080 PROCESSING "~
TRANSMITTER 1b 2.0
tn Ci3 fn 65536
sfrq 100.554 DISPLAY Qj
tof 1536.3 sp =-1513.3
tpwr 61 25125.5
pw i rfl 8278.2
DECOUPLER rtp 7764.9
dn rp -66.3
dof o 1p =304.0
[ ] yyy PLOT
:u : we 2580
42 scC []
!::r 8300 vs LL]
th 3
na no ph
o N: e
TP LR
ﬁafu:&g‘;uﬁzg
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- 2 u
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"H NMR spectra of 9a

expl stdih
SAMPLE SPECIAL
date Aug 2 2012 temp not used
solvent €Oc13 gain not used
file /export/home/ spin not used
ciftemp/ANTH-PR-2 hst 0.008
ACQUISITION pwio 19.700
W 6006.0 alfa z0.000
at 1.995 FLAGS
n 23964 11 n
1 not used 1in n
bs 4 dp y
dl 1.000 hs nn
nt a2 PROCESSING
t 32 fn not used
TRANSMITTER DISPLAY
tn Hl sp =49.5
sfrg 399.853 wp 4867.9
tof [ 963.8
tpwr 57 rfp 0
W 7.000 rp 104.7
DECOUPLER ip -78.8
n c13 pLoT
dof 0 we 250
da nnn sc 0
dmm € VS 47
dpwr 50 th 5
daf 15900 nm cdc ph
(LA AL i p S A S B B e 7T T L i S S e St e el A A A S i A s i
11 10 9 8 7 ] 5 4
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C NMR spectra of 9a

expl s2pul
SAMPLE SPECIAL
date Aug 2 2012 temp not used
solvent €0C13 pain not used
ile exp &pin not used
ACQUISITION hst 0.008
11" 25125.6 pwio 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
by 13800 {1 n
bs 10 in n
dl 1.000 dp y
nt 5000 hs nn
ct 2690 PROCESSING
TRANSMITTER b - 2.0
tn ‘C13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -1514.1
tpwr 61 wp 25125.6
pw 9.300 rfl 9279.0
DECOUPLER tfp 7764.9
dn rp -64.0
dof o p -328.7
s yyy pLOT
des W owe 250
dpwr 42 st 0
inf 8900 vs 28
th 2
nm no ph
0N
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L
e, R ]
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ks "o ?
EE 5ty
i o
b y |
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'"H NMR spectra of 9b

expl szpul OZN
SAMPLE SPECIAL
date Jun 29 2012 temp not used
solvent €DC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
[V 6385.8 pwid 19.760
at 1.998 alfa 20.000
n 25528 FLAGS
f not used 11 n
bs 4 in n
1 1.000 dp y
nt 32 hs nn
ct 3z PROCESSING
TRANSMITTER 1 0.
H T 65536
sfry 399,853 DISPLAY
o . w239
A 850 rfl 1798.2
DECOUPLER rfp 999.6
n C13 rp 118.6
dof [ ~96.3
s nnn PLOT
dan [ "4
dpwr 50 sc
daf 15900 vs 123
th 5
n cde ph
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C NMR spectra of 9b

expl s2pul @gN
SANPLE SPECIAL
date Aug 4 2012 temp not used
solvent Cpci3 gain not used
file exp spin not used
. ACQUISITION hst 8.008
o 25125.6 pwo 18,600
at 1.199 alfa 20,000
ng 60270 - FLAGE
f 13800 11 n
bs 10 fn n
d1 1,000 dp ¥
nt 5000 hs
ct 5000 PROCESSING
TRANSMITTER b 2,00
th C13 fn 65536
#rq 100,554 DISPLAY e,
tof 1536.3 $p Eﬁ;gg ne
t §1 wp . -
,3'" 8,300 rf) 8357.2 o ‘,",3
DECOUPLER tfp 7764.9 0 e e "
dn HL rp 13.2 w 2 o
dof 0 1p -332.6 ngz 3
] Yy PLOT N
:ll W we . :1 i }
42 sc .
drf" 8900 vs 7 |
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'"H NMR spectra of 9¢

expl s2pul
SAMPLE SPECIAL Meo
date Sep 4 2012 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sW 6389.8 pwiD . 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used {1 n
bs 4 in n
dl 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER 1b 0.10
tn Hl fn 65536
sfrg 389.853 DISPLAY
tof 362.8 sp =274.7
tpwr 57 wp 5063.0
W 9.850 rfl 3698.5.
DECOUPLER rfp 2894.9
dn C13 rp 100.2
dof 0 1p ~88.7
dn nan PLOT
dmn [ 250
dpwr 50 sc 0
dnf 15900 vs 51
th 20
na cdc ph
T T T T ‘ T T ' T T T ‘ T T T ] T Ll 1_ T T I T ‘ T
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C NMR spectra of 9¢
expl s2pul
SAMPLE SPECIAL
g:%e tsap scfu.:%g te:p no: usa:
ven gain not use
e exp spin not used MeO /_Q_OMé
ACQUISITION hst 0.008 N=N N
sw 25125.6 pwid 18.600 -
at 1.199 alfa 20,000
“E 60270 FLAGS
f 13880 i1 n
bs 32 in n
d1 1.000 dp _ ¥y
nt 5000 hs nn
3904 PROCESSING
TRANSMITTER 1b
tn C13 fn 65536
sfrg 100,554 DISPLAY
tof 1536.3 sp 1130.6
tpwr 61 wp 20074.0
9.300 rf1 9275.2
DECOUPLER rfp 7764.9
dn HL rp -26.2
dof 0 1p -406.2
dn yyy pLoT e
dam Wowe 250 on
dpwr 42 sc [] ]
dnt 8900 vs 62 nea
th 2 N
nm no ph 7
vim
g:m
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"H NMR spectra of 9d

ANTR=-FR=11
pl gl
Eanry i SPICTAL
date  mar 11 3003 temp rat uted
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C NMR spectra of 9d

ANTH=PFR=]1=] 3
#ipl  wpl
SANFLE SFECIAL
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'"H NMR spectra of 9e

KNTH=PR=13
wipl skl
SAMFLE $MECLAL
date  Mar 11 D91 tesp not uied
solvent cocid gain not used
file g ipin not uiad
ACOUTSITION hit (B
i e el Li.am
(1] I.A0E alfa ALl
W LT FLuos
fg wot el 1) []
[T} i in n
dl L1000 dp ¥
nt n N
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TRANEN n L] .
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C NMR spectra of 9e
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'"H NMR spectra of 9f

ANTH=PR=1]
wupl  alfpul
F.
SameLE SMCTAL
date War 1] 2003 temp Bol waed
0] vant EOE1d gain w0t wned
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C NMR spectra of 9f

M F /_Q "
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'"H NMR spectra of 9g

expl lfpu]

SAMPLE SPECIAL
date Oct 20 2012 temp not used
solvent COC13 gain not used
file exp spin not used

ACQUISITION hst 0.008
L 1] 6383.8 pwil 19.700
at 1.998 aifa 20,000
n| 25528 FLAGS
f not used {1 n
bs 4 fin n
dl 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSHITTER 1b 0.10
tn HL fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp =248.4
tpwr 57 wp 5188.9
W 9.850 rf1 3698.3
DECOUPLER rfp 2894.9
dn Ci3 rp 105.4
dof 0 1p ~90.5
dm nnn PLOT
(L] € W . 250
dpwr 50 sc (]
dnf 15900 vs 81
th 20
nm cdc ph
\ ) _
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C NMR spectra of 9g
expl s2pul
SAMPLE SPECIAL
date  Oct 19 2012 tesp not used /\/
solvent COC13 gain not used
file ep  spin not used N_N N
ncqunm:gvt“ hst “:: Al / N
W 25125.6 pwid 18.
at 1.199 alfa 20.000 \/\N y N’
n §0270 FLAGS
f 13800 1 n
bs 10 in n
dl 1.000 dp y
nt 5000 hs nn
ct 1440 PROCESSING I
TRANSMITTER 1b 2.0 2N
tn Ci3 fn 65536 O
sfrq 100.554 DISPLAY
tof 1536.3 sp -51.0 9g
tpwr 61 wp 21287.9
W 9.300 rfl 9276.7
DECOUPLER rfp 77649
dn Kl rp -1.2
dof 0 p -434.9
dn yyy pPLOT
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'"H NMR spectra of 9h

expl stdlh
SAMPLE SPECIAL
date Aug 29 2012 temp not used
solvent €DOC13 gain not used
ftle exp spin not used
ACQUISITION hst 0.008
Y 6006.0 pwdd 19.700
at . 1,995 aifa . 20.000
f 23964 FLAGS
f not used 1) n
bs 4 in n
d1 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER fn not used
tn H1 DISPLAY
sfrg 399.853 sp =103.
tof 0 wp 5035.2
tpwr 57 rfl 9§3.1
pw ©7.000 rfp 0
DECOUPLER rp 101.9
n 13 1p -17.5%
dof pLOT
in AR we 250
dan t st 0
dpwr 50 s 49
daf 15900 th 20
nn cdc ph
|
|
|
|
L_ JL o S /
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C NMR spectra of 9h

ANTH=PR-8-13C
expl  aedlac
SAMPLE 'SPECIAL
date Aug 29 2012 temp not used
solvent COC13 gain not used
e axp spin not used
ACQUISITION hst 9.008
11 25000.0 pwis 18.600
at 1.18% ailfa 20.0080
n 59968 FLAGE
f 13800 11 n
:: 1 ;n n
0 dp y
nt 5000 hs nn
ct 2250 PROCESSIND
TRAMSMITTER 1o 1.00
tn Cl3 fn not used
sfrg 100.552 DISPLAY
tof 0 sp 438.4
tpwr 61 wp 19804.8
8.667 rfl L0748.6
DECOUPLER rfp 77684.9
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dof 0 1p -339.4
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'"H NMR spectra of 9i

expl s2pul
SAMPLE SPECIAL
date Sep 7 2012 temp not used
solvent COC13 gain not used
e exp spin not used
ACQUISITION hst 9.008
] 6389.8 pwdD 19.700
at 1,998 alfa 20.000
ng 25528 FLAGS
f not used n
bs 4 in n
a1 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER 1b 0.10
tn HL fn 6553
$fryg 359.853 DISPLAY
tof 362.8 sp ~240.8
tpwr 57 wp 4785.8
pw 9.850 rf1 3698.1
DECOUPLER rfp 2884.9
dn Ci3 rp 110.1
dot p -94.2
] nan PLOT
L] C wC 250
dpwr 50 sc 0
onf 15900 vs 99 |
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C NMR spectra of 9i

expl  §2pul
SAMPLE SRECIAL
date Jul 12 2003 temp not used
solvent cic13 gain not used
file erp Spin not used
ACQUISITION het r.008
W 25125.6 pwid 5.400
at 1.19% alfa 20.000
np 1k ] FLAGS
b 13800 11 n
bs 10 1in f
di 1000 dp ¥
nt 5008 hs n
et 1040 PROCESSING
TRANSMITTER b 2.0
tn €13 fn 5538
sfrg 100,554 DISPLAY
tof 1536.3 sp 203.5
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'"H NMR spectra of 9j

expl s2pul
SAMPLE SPECIAL
date Aug 21 2012 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
8w 6389.8 pwdld 18,700
at 1,998 alfa 20.000
np 25528 FLAGS
fb not used 11 n
bs 4 1n n
d1 1.000 dp y
nt 32 h nn
ct PROCESSING
TRANSMITTER 1b 0.10
tn HL fn not used
sfrq 399,853 DISPLAY
tof 362.8 sp =147.7
tpwr 57 wp 4827.7
9.850 rf1 3697.4
DECOUPLER rfp 2894.9
dn Ci3 rp 115.0
dof 0 1Ip =92.2
in nnn pLOT
dmm [+
dpwr 50 sc
daf 15900 vs 54
th 26
nm cdc ph
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C NMR spectra of 9j

expl ol
SANPLE SPECIAL
date  Aug 21 2012 temp not used
solvent COC13 gain not used
| spin not used
ACQUISITION hst 0.008
1] 25125.6 pwdo 18.600
at 1.139 alfa 20.000
nj 60270 FLAGS
1 13800 11 n
bs 18 in n
a1 1,000 dp y
nt 10000 hs nn
ct 283 PROCESSING
TRANSMITTER b .
n Ci3 fn
sfrq 100.554 DISPLAY
tof 1536.3 sp =186,
tpwr 61 wp 21889.7
9. rfl $271.3
DECOUPLER rfp 7764.9
n HL rp -33.2 o
::r " 1 -379.1 :ﬁ:
yyy "
s W 2 N
dpwr 42 sc |5~
f 8300 vs 67 |
th 2z -
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'"H NMR spectra of 9k

expl s2pul
SAMPLE SPECIAL
date Sep 3 2012 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
£ 6389.8 pwil 19,790
at 1.998 alfa 20.000
n 25528 FLAGS
f not used 11 n
bs 4 1in n
di 1.000 dp y
nt 32 hs an
ct 3 PROCESSING
TRANSMITTER b 0.10
tn HL 6553
sfrq 399.853 DISPLAY
tof 362.8 sp -80.0
tpwr 57 wp 4811.2
W 9.850 rfl 793.5
DECOUPLER rfp ]
dn: Cl3 rp 104.8
dof 0 1p -81.4
da nnn PLOT
dea [ 50
dpwr 50 &c 0
daf 15900 ws 54
th 14
ne cdc ph
L e e (e e S S i A Sy RS
11 10 9 8
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C NMR spectra of 9k

expl  s2pul /\\
SAMPLE SPECIAL N \
date Sep 3 2012 temp not used
solvent COC13 gain not used
file exp spin not used
ACQUISITION hst 8.008
1] 25125.6 pwil 18.600
at 1.189 alfa 20.000
np 50270 FLAGS ‘
fb 13800 11 n
bs 10 in n
a1 1.000 dp y
nt 5000 hs nn
1250 PROCESSING
TRANSMITTER ] 2.00
tn C13 fn 65536
ity 100,554 DISPLAY
tof 1536.3 sp =726.6
tpwr 1 wp 22352.1
- .30 r11 9283.6
DECOUPLER rfp 7764.9
L] HL rp 4.2
[ 3] t 1p -468.6
F yyy
oer @ s )
4
[ 2400 v 1)
th 3
s "o ph
e
w
nw @
0 -
M~ @
o a3 - M
C wn
- ~ I
2t T'
i !
g I3 i:
3 4 88 |
i& ~ -n'; I :
w2 585 A% | s
omn NI ! o w
b A N w = 2
0] . R
:-l ‘I [ i | . -]
a b i | @ =
3 | | s |i; i b
8 e |
- I ‘ !
1 | ‘ !
| ‘ !
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|
I
[ty o ST PRV TR
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'"H NMR spectra of 91

expl s2pul
SAMPLE SPECIAL
date Aug 27 2012 temp not used
solvent coc13 gain not used
file exp spin not used
ACQUISITION hst 0.008
1 6389.8 pwil 18,700
at 1.998 alfa 20.000
np 25528 FLAGS
fb not used {1 n
bs 4 in n
dt 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSHITTER b 0.10
tn Hl fn 65536
sfry 399,85 DISPLAY
tof 362.8 sp -35,
tpwr 57 wp 5118.1
pw 9.850 rfl 3697.7
DECOUPLER rfp 2894.9
n Ci3 rp 109.9
dof- [T ] =-88.0
[ ] nnn PLOT
dan ¢ we 250
dpwr 50 ¢ 0
dnf 15900 vs 60
th 6
nm cdc ph
|
fh L
O \.ﬁ___,kj L
L L T T L AT Bt Al At s Sl s s e s A A M A B
12 1 10 9 8 7 B 5 4 3 2 1 ppa
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C NMR spectra of 91

expl s2pul
SAMPLE
date Aug 27 2012
solvent Cbc13
file ex
ACQUISITION
sw 25125.6
at 1.188
nE 60270
f! 13800
bs 10
dl 1.000
nt 5000
ct 760
TRANSMITTER
tn €13
sfrq 100,554
tof 1536.3
tpwr 61
9.300
DECOUPLER
dn H1
dof 0
dn yyy
den ]
dpwr 42
daf 8980
m
L
(]
o
[ ]
-t

T l—v—rv—v—r'\'rﬁ“."l'j—'r‘r‘r‘r'} LI L A e

200

180

SPECIAL
temp not used
pain not used
spin not used
hst 0.008
pwil 18,600
alfa 20,000
FLAGS
11 n
;n n
P
hs n:
PROCESSING
2.0
fn 65536
DISPLAY
sp ~-234.3
wp 21328.5
rfl 9286.7
rfp 7764.8
rp =-61.8
1 ~353.8
PLOT
wC 250
§C 0 ]
vs 56 -
th 5 "
nm no ph o
-
|
L4
Ao
-
N . A
w - ; & 9
@ gn :’;.. -9
L LA - ‘ ]
. M o~ N
: : ['. -
=1 - g |
o
1
| |
TIT T |
160 140 120
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'"H NMR spectra of 10

expl s2pul
SAMPLE SPECIAL
date Sep 23 2012 temp not used
solvent €oC13 gain not used
file exp spin not used
‘ACQUISITION hst 0.008
W 6389.8 pwid 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
] not used 11 n
bs 4 in n
1 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER 1b 0.10
tn HL fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp =190.5
tpwr 57 wp 5163.8
W 9.850 rfl 3698.3
DECOUPLER rfp 2894.9
n C13 rp 95.7
dof o 1p -70.8
dm nnn PLOT
dnn c Wt 250
dpwr 50 s¢ 0
daf 15900 vs 141
th 7
nm cdc ph
T T I T T T T I’ T T T T ‘ T T T T I T T T T I T T T '| T T T | T T ‘ T T T T r T T T T
12 11 10 9 8 7 6 5 4
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C NMR spectra of 10

expl s2pul
SAMPLE SPECIAL
date Sep 25 2012 temp not used N@g
solvent COC13 gain not used
file exp spin not used Fs
ACQUISITION hst 0.008
[ 1] 25125.6 pwio 18.600
at 1.19% alfa 20.000
:E 6021 FLAGS
13800 11 n
bs 10 in n
di 1.000 dp y
nt 5000 hs nn
ct 2340 PROCESSING
TRANSMITTER b .00
tn C13 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp 802.4
tpwr 61 wp 20602.3
pw 9.300 rf1 9273.6
DECOUPLER rfp 7764.9
dn Hl rp =78.0
dof " 1p =271.4
dn yyy pLoT
dam W W 250
dpwr 42 8¢ 0
dmf 8300 vs 43
th z
nm no ph
-]
nemk
W=
TNm
Mos s
k@
l"']
-
88 ma
oo 9550
,'uhlﬂ..
@ e L B
:" ] "'2““3
Hda ny anne ®
L ]
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; g 133 ] i SR
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'"H NMR spectra of 11

ANTH=PR=14
#xpl  w2pul
SAMPLE SPICTIAL
date  Her 18 2013 temp not uied
ilvent COC13  pain not used
filg £¥p  Spin agt uked
ACQUISITION hii i. bk
11 E385.8 puwid 14, 100
at L9398 alfs 20. 000
np 25528 LAGS
ft A0l wied 11 ]
bi in h
dl L.000 dp vy
nt 32 Re i
Bt 3t PROCESEING
TREMSHITTER 11 0.1
tn HL fn [HHEY
ifrg 3,855 DISPLAY
tof 1.8 sp -70.4
Epwr E2 wp §121.8
T.ogl rfl 142.2
DECOUPLER rfp [}
dn Ci¥ rp Th.8
dar i p -3k.6
L] nnn PLOT
dnn £ oWt F4 ]
dpwr LT 14 ]
dnf 15300 s LH
th ]
ne cdc ph
4 J lJ\_/I
. - i A . R |
T=r T | — T L e ey 1 —r—
12 11 il 8 7 1 Ppm

——

68

et




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

C NMR spectra of 11

p— e E L
L L L]
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45,975

— . AT.5E3
B TR T
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’Il

AMTH=FR=1di=] 55
eipl slpul
BANFLL SPECIal
date Epr I7 1013 e Bt used
s01vent cocily gaim BTy
e ipla st used
ACQUISITION 111 bR
i s pell Ll
Wt 1.008 @&lfa FL AL
(] iarra FLkds
f JETTT ]
s 18 in i
dl L.ign dp ¥
nt 300 he an
43 (11] FROCTSHING
TRANSHITTER b '
th L] BEGE
ifra (11T BIEPLAY
taf 15363 Wp =1504.1
tipwt il ThiES.R
P @ fee el Wir.a
MCoUr iR g LRI |
in HL R -78.3
daf [T -373.1
L ¥y rLaT
T W OWD 25
dpwr a1 s L]
auf [ 111 T 21
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L I
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B
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'H NMR spectra of 12a
expl s2pul
SAMPLE SPECIAL
date  Sep 14 2012 temp not used
solvent Coci3 gain not used
file exp spin not used
ACQUISITION hst 0.008 N=N N
s §389.8 pwdo 19,700 = /A
at 1,998 alfa 20,000 N P N
np 25528 FLAGS Y N*
fb not used n
bs 4 in n
d1 1.000 dp y
nt 64 hs nn
ct PROCESSING
TRANSMITTER 1b 0.10
th HL fn 65536
sfrg 399.853 DISPLAY OH
tof 362.8 sp -156.6
tpwr 57 wp 4668.5
pw 9.850 rf1 794.7 123
DECOUPLER rfp 0
dn C13 rp 107.6
dof [T ] -90.4
dn nan pLOT
(L] (" 250
dpwr 50 sc 0
daf 15960 vs a1
th
nm cdc ph
T | T T T | T | T T T T l T T T r T T T T I T T T T ‘ T T T [ T T T T T T T T T I T T T T l T
11 10 9 7 b6 5 4 3 2 1 ppm
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C NMR spectra of 12a
expl  s2pul
SAMPLE SPECIAL
date Sep 14 2012 temp not used
solvent COCI3 gain not used N=N N
tile " exp spin not used A /
ACQUISITION hst 1008 N N
. 25125.6 pvd0 18,500 g N
at 1,199 alfa 20.000
n| 60274 FLAGS
1! 13800 11 n
bs 10 in n
a1 1.000 dp y
nt 5000 bhs nn
ct 3680 PROCESSING
TRANSHITTER 1t 2.00 OH
: 215.3 fn R 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp 236.5 123
tpwr 6l wp 20469.6
9. rfl 9278.2
DECOUPLER rfp 7764.9
dn Ht rp -§2.8
dof 0 Ip -318.2
ds Yy pLOT
dma W owe 50
dpwr 42 s
daf 8300 vs 47
th 2
nm no ph
-]
m -
+ o
w .
‘s
3
K
~
-
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2:=nzgéif;2:
o 1g.3 AN NNHn ™
P “Slaeg
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3e o N A
1 6w » s°
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R b
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'"H NMR spectra of 12b

|
expl s2pul
SAMPLE SPECIAL
date Oct 9 2012 temp not used O N
solvent coclz gatn not used 2
file /export/home/~ sptn not used
appel/aAL-PR-4.fid hst 0.008
ACQUISITION pwid 19.700
1% 6389.8 alfa 20.000
at 1,998 FLAGS
np 25528 11 n
fb not used fin n
bs 4 dp y
d1 1.000 hs
nt B4 PROCESSING
ct 64 1 0.10
TRANSMITTER Tn 65536
tn H1 DISPLAY
sfryg 399.854 sp -255.1
tof 362.8 wp 5130.2
tpwr 57 rfl a00.7
9.850 rfp 0
DECOUPLER rp 108.0
c13 1p -88.7
dof 0 PLOT
dm . RN we 250
dam [ 1+ ]
dpwr 50 vs 193
dmf 15900 th 19
nm cdc ph
It
'\
!
|
l 1
'&_J\_J / \‘\
_J v —— A
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C NMR spectra of 12b

expl stdlic
SANPLE SPECIAL
date  Oct 27 2012 temp not used O:N
solvent coci3 gain not used
file exp spin not used
ACQUISITION hst’ 0.008
[ 1] 25000.0 pwid 18.600
at 1.199 alfa 20.000
n| 59968 FLAGS
H 13800 11 n
bs 10 in n
dl 0 dp ¥y
nt 7008 hs nn
t 2510 PROCESSING
TRANSMITTER b 1.00 12b
tn €13 fn not used e
§frq 100,552 DISPLAY S o
tot 0 sp =2081.1 8
tpwr 61 wp 23390.1 mo
W 8.667 rfl 10863.8 L'”
DECOUPLER Hp 77683 m Ll
n Hl rp 72.7 e
dof o p ~309.5 @
dn yyy pLOT "
dnm ¥ we 250 L
dpwr 2 sc -
daf 8300 vs 80
th 3
nm 0o ph
® o
n 0
@ b
1] o ]
- 1
'gﬂ Nﬂ: m ° ©
Neshegs® N
i8elagad &/
o . g
aHagean N e
[ S-T RN w ™
PR B | 7= - ® a
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o ahe | 2 e® .
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'"H NMR spectra of 12¢

expl sZpul
SAMPLE SPECIAL
date Oct 9 2012 temp not used
solvent coci3 gain not used
file exp spin not used
ACQUISITION hst 0.008
W 6389.8 pwil 139.700
at 1.998 alfa 20.000
ng 25528 FLAGS
f not used 11 n
bs 4 in n
dl 1.000 dp y
nt 32 hs nn
a2 PROCESSING
TRANSMITTER b 0.10
tn HL fn 65536
sfrg 399,853 DISPLAY
tof 362.8 sp -98.2
tpwr 57 wp 5273.0
pw 9.850 rf1 3698.3
DECOUPLER rfp 2894.9
dn Cl3 rp 104.0
dof 0 1p -78.2
dn nan - PLOT
dmn € we 250
dpwr 50 sc ]
dnf 15900 s 45
th 27
nm cdc ph
_ h_ﬂLﬂA.LJLJ
e M e e e o L m e e e e A e T e e e o
12 11 10 9 8 7 6 5 a4
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C NMR spectra of 12¢

ABL=PR=3=13C
expl sZpul /\/
SAMPLE SPECIAL
date Oct § 2012 temp not used
solvent CoC1z gain not ased
file fexport/home/~ spin not used
appel /AAL-PR=3=13C~ het 0.008
fid  pwdd 18.800
ACQUISITION alfa 20,000
W 25125.6
at 1.189 1} n
np §0278 in n
fb 13800 dp y
bs 10 hs nn
81 1.000 PROCESSING
nt 10000 1k .08
tt 7850 ftn 65536
TRANSMITTER DISPLAY
tn C13 sp 106.1 a
strg 100.554 wp 20041.0 o
tof 15%6.2 r#l 9078.1 N
tpwr &L rfp 7764.9 -
b 3.300 rp -88.1 i
DECOUPLER p PRALLE
dn HL eLoT ™®
dof [ " 250
[ ] Yy s ]
dwn w Vs 82
dpwr 42 th H
dnf 8306 nm no ph
o
2
-
T = o k.
&\ 2-'1 o s N
I O
izat N1Jeg : [HERES :
- - IJ i - ; l" g = m : -
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1
H NMR spectra of 12d
expl  s2pul
SAMPLE SPECIAL OEt

date Nov 7 2012 temp not used O
solvent COC13 pain not used
file exp spin not used

ACQUISITION hst ©op.008
W §389.8 pwio 19.700 N
at 1,998 alfa 20.000
np 25528 FLAGS
fb not used 1) n
bs 4 in n
dl 1,000 dp y
nt 32 hs nn
ct R PROCESSING

TRANSMITTER b .
tn HL fn 65536
sfrq 399,853 DISPLAY
tof 362.8 sp =117.0
tpwr 57 wp 4542.5
[ 5.850 rfl 815.1

DECOUPLER rfp 0
dn c13 rp "108.9
dof [ 1] =100.0
[ ] nnn PLOT
den [
dpwr 50 sc
daf 15900 vs 30

th 13
na cdc ph
I ‘ \
T T T T LA R B S S B | UL B B B LA T T LI T T T T LR B T
10 9 8 7 6 5 4 3 2 1 ppa
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C NMR spectra of 12d

expl  s2pul
SAMPLE SPECIAL
date Oct 1% 2012 temp not used
solvent coc13 gain not used
file exp fpin not used
ACQUISITION hst 0.008
W 25125.6 pwil 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
b 13800 11 n
bs 10 in n
di 1.000 dp y
nt 8000 hs nn
ct 2050 PROCESSING
TRANSMITTER 1 z.00
tn C13 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp -1520.2
tpwr §L wp 25125.6
v 9,300 rfl 9285.1
DECOUPLER rfp 7764.8
dn HL rp 0.1
dof " Ip -398.0
dn yyy pLOT
[L1] W W 50
-dpwr 42 sc 0
dnf 8300 vs 30
th 1
na no ph
a ~
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Ng@
- ~ L
SHe. %]
: "23-»-.: N
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- N 1 9
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'"H NMR spectra of 13

AMA-TRI-PR-1R
expl  wipul
SANPLE SPECIAL
date May 12 Z0L3 temp ot uimd
salvait COE13 pain not used
file exp spin net usad
ACOUISITION het [ N]]
W £388.5 pwdb 15.110
at 1.908 alfa 0,000
.E 25528 FLAGS
1 not used 13 n
bs 4 in n
i1 1080 dp y
nt 32 m nn
ct 32 PROCESSING
TRANSMITTER b b.10
tn HI fa 65538
sfrg 399.853 DISPLAY
tof 3626 sp -idi.6
thwr b1 5054.8
L 7.550 1l 70,0
DECOUPLER rip ]
dn 13 rp 150.2
dof 0 g -30.5
dm nAn pLOT
i 7 ] £ we 25
dpwr [T T ]
duf 1700 vg 4%
th 13
na cde ph
I
i
'i' w
|
M Wi f
L L L | =TT ¥ T r T T LA S B B B L R B S N
12 11 10 9 8 7 B ] [
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C NMR spectra of 13

ARR=TRI=PR=1
expl sZpul
SAMPLE SPECTA
date  May 11 2013 tesmp Ec'n:.t used
§01vent COC13 gain not used
file exp  spin not used
ACQUISITION hst b.008
S 25125, 6 pwaD 5400
at 1.19% alfa 2p.000
np 60270 FLAGS
fb 13800 11 n
bs It in n
dl 1000 dp y
nt 500t hs fin
t 540 PROCESSING
TRANSHITTER b 2.0
th C1z fn 65536
sfrg 100,554 DISPLAY
tof 1536.3 sp =636.1
tpwr Bl wp 22120.6
pw .70 rfl 9292.10
DECOUPLER rip 1764.9
dn H1l rp =16.0
dof 0 1p -ir.4
dm yyy PLOT
dnm ¥ oW 250
dpwr 42 s ]
daf BS00  wvs EH
th 4
e no ph
o
uSile
gnfﬁgi
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