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General information:

Melting points were determined on a Buchi melting point apparatus and are uncorrected. IR
spectra were recorded on Perkin-Elmer 281 IR spectrophotometer. *H and *C NMR spectra were
recorded on Varian 400 spectrometer TMS as internal reference; chemical shifts (& 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), m (multiplet), and dd (doublet of doublet), bs (broad). HRMS
spectrometry data was collected on Agilent Technologies 6520 Accurate-Mass Q-TOF LC/MS
Elemental analyses were carried out using Perkin-Elmer 2400 Series II CHNS/O analyzer at the
Department of Chemistry, Indian Institute of Technology, Guwahati. The X-ray crystal structures

were determined with a Siemen P-4 diffractometer.

N-tert-Butyl-N", 2-diphenyl-2-(phenyl amino)acetamidine (5a): Yield = 92%, white solid, mp 134
°C, IR (KBr) vmax 3389, 3027, 2963, 2906, 1634, 1601, 1591, 1485, 1310, 1253, 1220, 1185,
1166, 1070 cm ™ ; *H NMR (400 MHz, CDCly): & 7.30-7.22 (m, 5H), 7.14 (dd, J =2 Hz, J = 8
Hz, 2H), 7.03(t, J = 8 Hz, 2H), 6.86-6.81 (m, 2H), 6.70 (d, J = 7.6 Hz, 2H), 6.48 (d, J = 7.2 Hz,
2H), 5.90 (bs, 1H, NH), 4.92 (s, 1H), 3.71 (bs, 1H, NH), 1.46 (s, 9H); **C NMR (100 MHz,
CDCl3) : 6 154.0, 150.7, 147.3, 140.0, 129.4, 128.9, 128.6, 128.4, 128.2, 122.4, 121.3, 119.5,
113.9, 60.0, 51.0, 28.5. Anal. Calcd for Co4H,7N3 (357.49): C, 80.63; H, 7.61; N, 11.75. Found:
C, 80.54; H, 7.53; N, 11.66.

2-(4-Chlorophenylamino)-N-tert-butyl-2-(4-bromophenyl)-N'-(4-chlorophenyl)acetamidine (5b):
Yield = 85%, pale yellow solid, mp 190 °C, IR (KBr) vmax 3382, 2963, 1640, 1485, 1259, 1084
cm ™ 'H NMR (400 MHz, CDCls): & 7.44 (d, J = 8.4 Hz, 2H), 7.19 (d, J =8.8 Hz, 2H), 7.03 (dd,
J=4.0 Hz, J = 8.8 Hz, 4H), 6.57 (d, J = 8.8 Hz, 2H), 6.38 (d, J = 8.4 Hz, 2H), 5.79 (bs, 1H, NH),
4.79 (s, 1H), 3.68 (bs, 1H, NH), 1.43 (s, 9H); **C NMR (100 MHz, CDCls) : & 153.5, 149.1,
145.3, 138.3, 135.1, 132.4, 129.8, 129.5, 128.8, 126.7, 124.8, 123.5, 115.0, 59.4, 51.4, 28.5.
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Anal. Calcd for Cy4H24BrCl;N3 (505.28): C, 57.05; H, 4.79; N, 8.32. Found: C, 56.92; H, 4.70;
N, 8.21. HRMS (ESI) calcd for C,4H24BrCI,N3 [M + H] 506.0581 found 506.0600.

2-(4-Bromophenylamino)-N-tert-butyl-N’, 2-bis(4-bromophenyl)acetamidine (5¢): Yield = 77%,
pale yellow solid, mp 182 °C, IR (KBr) vmax 3381, 2965, 2901, 1641, 1591, 1581, 1506, 1488,
1388, 1253, 1180, 1164, 1070 cm™; *H NMR (400 MHz, CDCls): & 7.43 (d, J = 8.4 Hz, 2H),
7.32 (d, J =8.4 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 7.02 (d, J = 8.0 Hz, 2H), 6.52 (d, J = 8.8 Hz,
2H), 6.33 (d, J = 8.4 Hz, 2H), 5.77 (bs, 1H, NH), 4.78 (s, 1H), 3.71 (bs, 1H, NH), 1.42 (s, 9H);
3C NMR (100 MHz, CDCls) : & 153.4, 149.5, 145.7, 138.2, 132.4, 131.7, 129.8, 124.0, 122.9
(2C), 115.4, 114.3, 111.9, 59.3, 51.4, 28.4. Anal. Calcd for C»4H24Br3N3 (594.18): C, 48.51; H,
4.07; N, 7.07. Found: C, 48.42; H, 3.98; N, 6.97.

2-(4-Chlorophenylamino)-N-tert-butyl-N’, 2-bis(4-chlorophenyl)acetamidine (5d): Yield = 93%,
white solid, mp 180 °C, IR (KBr) vmax 3384, 2967, 2901, 1641, 1491, 1482, 1284, 1253, 1180,
1088 cm™; *H NMR(400 MHz, CDCls): & 7.28 (d, J = 8.4 Hz, 2H), 7.19 (d, J = 8.8 Hz, 2H), 7.08
(d, J = 8.4 Hz, 2H), 7.03 (d, J = 8.4 Hz, 2H), 6.57 (d, J = 8.8 Hz, 2H), 6.38 (d, J = 8.4 Hz, 2H),
5.80 (bs, 1H, NH), 4.80 (s, 1H), 3.68 (bs, 1H, NH), 1.43 (s, 9H); *C NMR (100 MHz, CDCl3) : &
153.6, 149.1, 145.4, 137.8, 134.8, 129.6, 129.5,129.4, 128.8, 126.7, 124.8, 123.6, 115.0, 59.4,
51.4, 28.5. Anal. Calcd for C,4H,4ClI3N3 (460.83): C, 62.55; H, 5.25; N, 9.12. Found: C, 62.44;
H, 5.17; N, 9.02.

2-(4-Chlorophenylamino)-N-tert-butyl-N -(4-chlorophenyl)-2-(4-fluorophenyl)acetamidine (5e):
Yield = 89 %, white solid, mp 153° C, IR (KBr) vmax 3408, 3386, 2964, 2924, 1634, 1601, 15009,
1494, 1483, 1230, 1181, 1157, 1086 cm™; *H NMR (400 MHz, CDCls): 6 7.19 (d, J = 9.2 Hz,
2H), 7.25-7.10 (m, 2H), 7.03-6.97 (m, 4H), 6.58 (d, J = 8.8 Hz, 2H), 6.37 (d, J = 8.8 Hz, 2H),
5.83 (bs, 1H, NH), 4.80 (d, J = 1.6 Hz, 1H), 3.69 (bs, 1H, NH), 1.43 (s, 9H); **C NMR (100
MHz, CDCI3) : 6 153.9, 149.1, 145.5, 135.1, 130.0, 129.5, 128.7, 126.6, 124.7, 123.5, 116.2,
116.0, 115.0, 59.4, 51.3, 28.5. Anal. Calcd for C4H24CIFN3 (444.37): C, 64.87; H, 5.44; N,
9.46. Found: C, 64.76; H, 5.38; N, 9.34.

2-(4-Bromophenylamino)-N-tert-butyl-N -(4-bromophenyl)-2-(4-nitrophenyl)acetamidine  (5f):
Yield = 76%, yellow solid, mp 218 °C, IR (KBr) vmax 3384, 2960, 1634, 1522, 1492, 1479, 1347,
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1182 cm™; *H NMR (400 MHz, CDCls): & 8.17 (d, J = 8.8 Hz, 2H), 7.37-7.32 (m, 4H), 7.18 (d,
J=8.4Hz, 2H), 6.55 (d, J = 8.8 Hz, 2H), 6.33 (d, J = 8.8 Hz, 2H), 5.77 (bs, 1H, NH), 4.99 (d, J
= 1.6 Hz, 1H), 3.73 (bs, 1H, NH), 1.44 (s, 9H); **C NMR (100 MHz, CDCls) : & 152.7, 149.3,
148.0, 145.9, 145.4, 132.5, 131.9, 129.3, 124.4, 123.8, 115.6, 114.6, 112.4, 59.2, 51.6, 28.4.
Anal. Calcd for Cp4H24BroN4O; (560.28): C, 51.45; H, 4.32; N, 10.00. Found: C, 51.32; H, 4.26;
N, 9.90.

2-(4-Bromophenylamino)-N-tert-butyl-N-(4-bromophenyl)-2-(3,4,5-trimethoxyphenyl)
acetamidine (5g): Yield = 82%, white solid, mp 215°C, IR (KBr) vmax 3382, 3362, 2958, 2935,
1637, 1595, 1508, 1481, 1329, 1131 cm™; *H NMR (400 MHz, CDCls): & 7.34 (d, J = 8.4 Hz,
2H), 7.17 (d, J = 8.8 Hz, 2H), 6.54 (d, J = 8.8 Hz, 2H), 6.36 (d, J = 8.4 Hz, 2H), 6.32 (s, 2H),
5.89 (bs, 1H, NH), 4.71 (s, 1H), 3.85 (s, 3H), 3.76 (s, 7H), 1.44 (s, 9H); *C NMR (100 MHz,
CDCl3) : 6 153.9, 153.6, 149.9, 146.1, 138.3, 134.6, 132.4, 131.6, 124.3, 115.5, 114.1, 111.8,
105.1, 61.2, 60.5, 56.3, 51.3, 28.6. Anal. Calcd for C,7H3;Br,N3O3 (605.36): C, 53.57; H, 5.16;
N, 6.94. Found: C, 53.42; H, 5.08; N, 6.85.

2-(4-Bromophenylamino)-N-tert-butyl-N -(4-bromophenyl)-2-(2-nitrophenyl)acetamidine  (5h):
Yield = 75%, light yellow, mp 198°C, IR (KBr) vmax 3357, 3298, 2969, 2956, 1615, 1580,
1520, 1480, 1347, 1258, 1181, 1071 cm™; *H NMR (400 MHz, CDCls): & 7.75 (d, J = 8.8 Hz,
1H), 7.61-7.60 (m, 2H), 7.50-7.45 (m, 1H), 7.34 (d, J = 8.8 Hz, 2H), 7.06 (d, J = 8.8 Hz, 2H),
6.55 (d, J = 8.8 Hz, 2H), 6.16 (d, J = 8.8 Hz, 2H), 5.98 (bs, 1H, NH), 5.34 (d, J = 3.2 Hz, 1H),
3.94 (bs, 1H, NH), 1.45 (s, 9H); **C NMR (100 MHz, CDCls) : & 153.4, 149.3, 149.0, 145.8,
133.7, 133.0, 132.4, 131.7, 130.0, 129.8, 125.0, 123.4, 115.7, 114.4, 112.3, 56.1, 51.6, 28.4.
Anal. Calcd for Cy4H24BraN4O; (560.28): C, 51.45; H, 4.32; N, 10.00. Found: C, 51.34; H, 4.25;
N, 9.90.

N'-(4-Bromophenyl)-2-(4-bromophenylamino)-N-tert-butyl-2-(2-chlorophenyl)acetamidine  (5i):

Yield = 65 %, white solid, mp 166°C, IR (KBr) vmax 3373, 2966, 1719, 1669, 1633, 1588, 1492,

1373, 1212, 1127, 1071, 1033 cm™; 'H NMR (400 MHz, CDCls): & 7.57 (d, J = 6.4 Hz, 1H),

7.34-7.29 (m, 5H), 7.11 (d, J = 8.8 Hz, 2H), 6.54 (d, J = 8.8 Hz, 2H), 6.27 (d, J = 8.8 Hz, 2H),

5.89 (bs, 1H, NH), 5.16 (s, 1H), 3.65 (bs, 1H, NH), 1.47 (s, 9H); *C NMR (100 MHz, CDCls): &

153.7, 149.6, 146.3, 136.7, 134.9, 132.3, 131.8, 131.6, 130.2, 129.1, 127.4, 123.6, 115.4, 114.2,
4
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111.9, 57.1, 51.4, 28.5. Anal. Calcd for Cy4H24Br,CIN3 (549.73): C, 52.44; H, 4.40; N, 7.64.
Found: C, 52.38; H, 4.28; N, 7.52.

2-(4-Chlorophenylamino)-N-tert-butyl-N "-(4-chlorophenyl)-2-(2,4-dimethoxyphenyl)acetamidine(5j):
Yield = 78%, white solid, mp 140°C, IR (KBr) vmax 3358, 2962, 2838, 1614, 1587, 1509, 1493,
1482, 1290, 1207, 1171, 1098, 1032 cm™; *H NMR (400 MHz, CDCls): 6 7.30 (d, J = 8.4 Hz,
1H), 7.17 (d, J = 8.8 Hz, 2H), 6.96 (d, J = 8.8 Hz, 2H), 6.56 (d, J = 9.2 Hz, 2H), 6.47 (dd, J = 2.4
Hz, J = 8.4 Hz, 1H), 6.33 (d, J = 8.4 Hz, 2H), 6.28 (d, J = 2 Hz, 1H),5.92 (bs, 1H, NH), 5.05 (s,
1H), 3.82 (s, 3H), 3.64 (bs, 1H, NH), 3.42 (s, 3H), 1.44 (s, 9H); *C NMR (100 MHz, CDCl3): &
161.3, 158.0, 155.3, 149.8, 146.3, 129.2, 129.0, 128.3, 126.0, 124.0, 123.6, 120.1, 115.0, 104.6,
98.5, 55.5, 55.4, 53.4, 51.1, 28.5. Anal. Calcd for CasH29CloN30; (486.43): C, 64.20; H, 6.01; N,
8.64. Found: C, 64.08; H, 5.93; N, 8.56.

2-(4-Chlorophenylamino)-N-tert-butyl-2-(2-chlorophenyl)-N -(4-chlorophenyl)acetamidine (5k):
Yield = 87 %, white solid, mp 188°C, IR (KBr) vmax 3401, 3371, 3045, 2961, 1634, 1599, 1513,
1494, 1482, 1182, 1089 cm™; *H NMR (400 MHz, CDCls): & 7.58 (d, J = 6.4 Hz, 1H), 7.31-7.27
(m, 3H), 7.19 (dd, J =2 Hz, J = 6.8 Hz, 2H), 6.97 (dd, J = 2.4 Hz, J = 6.8 Hz, 2H), 6.59 (dd, J =
2.4 Hz, J=7.2 Hz, 2H), 6.31 (dd, J = 2 Hz, J = 6.4 Hz, 2H), 5.90 (bs, 1H, NH), 5.16 (d, J = 2.0
Hz, 1H), 3.63 (bs, 1H, NH), 1.47 (s, 9H); *C NMR (100 MHz, CDCls) : § 153.9, 149.1, 145.8,
136.8, 134.9, 130.2, 129.4, 129.1, 128.7 (2C), 127.4, 126.6, 124.7, 123.2, 115.0, 57.2, 51.4, 28.5.
Anal. Calcd for Cy4H24CI3N3 (460.83): C, 62.55; H, 5.25; N, 9.12. Found: C, 62.44; H, 5.16; N,
9.02.

N-tert-Butyl-N'-(4-chlorophenyl)-2-(4-chlorophenylamino)2(3hydroxyphenyl)acetamidine  (51):
Yield = 82 %, yellow solid, mp 192°C, IR (KBr) vmax 3384, 2964, 2924, 1630, 1597, 1586, 1493,
1484, 1454, 1251, 1089 cm™; *H NMR (400 MHz, CDCls): § 7.17-7.10 (m, 3H), 6.99 (d, J = 8.4
Hz, 2H), 6.74 (d, J = 7.6 Hz, 1H), 6.65 (d, J = 7.2 Hz, 1H), 6.56 (s, 1H), 6.53 (d, J = 8.4 Hz, 2H),
6.40 (d, J = 8.4 Hz, 2H), 5.84 (bs, 1H, NH), 4.70 (s, 1H), 3.76 (bs, 1H, NH), 3.45 (bs, 1H, OH),
1.41 (s, 9H); *C NMR (100 MHz, CDCls) : & 156.6, 154.3, 149.0, 145.5, 140.8, 130.4, 129.4,
128.6, 126.7, 124.5, 123.8, 120.0, 115.8, 115.0, 114.9, 60.0, 51.3, 28.5. Anal. Calcd for
C24H25CI,N30 (442.38): C, 65.16; H, 5.70; N, 9.50. Found: C, 65.04; H, 5.58; N, 9.42.
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N-Cyclohexyl-N',2-diphenyl-2-(phenyl amino)acetamidine (5m): Yield = 85%, white solid, mp
148°C, IR (KBr) vmax 3373, 3238, 3023, 2928, 2853, 1621, 1589, 1517, 1495, 1484, 1313, 1259,
1199 cm™; *H NMR (400 MHz, CDCls): § 7.28-7.22 (m, 5H), 7.12-7.05 (m, 4H), 6.85-6.80 (m,
2H), 6.69 (d, J = 8.0 Hz, 2H), 6.50 (d, J = 7.2 Hz, 2H), 5.97 (bs, 1H, NH), 4.97 (s, 1H), 3.94 (bs,
1H, NH), 2.13-2.05 (m, 2H), 1.45-1.40 (m, 4H), 1.30-1.07 (m, 5H); *C NMR (100 MHz,
CDCI3) : 6 155.2, 150.6, 147.2, 139.6, 129.3, 128.8, 128.5, 128.3, 128.1, 122.8, 121.6, 119.4,
113.8, 59.8, 48.6, 33.1, 32.6, 25.9, 25.0, 24.8. Anal. Calcd for CysH»9N3 (383.53): C, 81.42; H,
7.62; N, 10.96. Found: C, 81.32; H, 7.54; N, 10.88.

N',2-bis(4-Chlorophenyl)-2-(4-chlorophenylamino)-N-cyclohexylacetamidine (5n): Yield = 90%,
pale yellow, mp 148°C, IR (KBr) vmax 3255, 2934, 2855, 1640, 1600, 14292, 1256, 1091, 1013
cm™; 'H NMR (400 MHz, CDCI3/DMSO): § 7.25 (d, J = 7.2 Hz, 2H), 7.18 (dd, J = 7.2 Hz, J =
19.6 Hz, 4H), 6.99 (d, J = 6.8 Hz, 2H), 6.70 (d, J = 6.8 Hz, 2H), 6.56 (d, J = 7.6 Hz, 2H), 4.97
(s, 1H), 3.79 (bs, 1H, NH), 3.20 (bs, 1H, NH), 1.98 (bs, 1H), 1.74-1.53 (m, 5H), 1.36-1.15 (m,
5H); *C NMR (100 MHz, CDCls) : & 161.5, 142.8, 132.8, 132.5, 131.8, 131.4, 128.1, 128.0,
127.5, 127.4, 126.7, 121.4, 1135, 56.2, 50.7, 29.2, 23.0, 22.6 Anal. Calcd for CysH2sCl3N3
(486.86): C, 64.14; H, 5.38; N, 8.63 Found: C, 64.05; H, 5.29; N, 8.57.

N’-(4-chlorophenyl)-2-((4-chlorophenyl)amino)-N-cyclohexyl-2-phenylacetimidamide (50):
Yield = 80%, White solid, mp 178 °C, *"H NMR (400 MHz, CDCls): & 7.31-7.26 (m, 3H), 7.16
(d, J = 8.4 Hz, 2H), 7.10 (d, J = 6.8 Hz, 2H), 6.99 (d, J = 8 Hz, 2H), 6.55 (d, J = 8.4 Hz, 2H),
6.38 (d, J = 8.4 Hz, 2H), 5.93 (d, J = 7.6 Hz, 1H), 4.83 (bs, NH, 1H), 3.85 (bs, NH, 1H), 2.11-
1.97 (m, 2H), 1.72-1.61 (m, 3H), 1.45-1.03 (m, 6H); *C NMR (100 MHz, CDCls) : & 155.3,
148.9, 1455, 138.8, 129.3, 129.1, 128.8, 128.6, 128.0, 126.9, 124.4, 124.0, 114.9, 59.9, 48.8,
33.1, 32.6, 25.8, 25.0, 24.9. Anal. Calcd for CxH2;CIoNs: C, 69.02; H, 6.02; N, 9.29 Found: C,
68.94; H, 5.92; N, 9.21.

N-cyclohexyl-N-(3,4-dimethylphenyl)-2-((3,4-dimethylphenyl)amino)-2-(4-fluorophenyl)

acetimidamide (5p): Yield = 76%, Pale yellow solid, mp 175 °C, *H NMR (400 MHz, CDCls): &

7.10-7.06 (m, 2H), 6.98-6.91 (m, 2H), 6.80 (d, J = 7.6 Hz, 1H), 6.50 (d, J = 2Hz, 1H), 6.43 (dd, J

= 2.4, = 8 Hz, 1H), 6.25-6.22 (m, 2H), 5.93 (d, J = 8.4 Hz, 1H), 4.88 (bs, NH, 1H), 3.93-3.91

(m, 1H), 3.53 (bs, NH, 1H), 2.22 (s, 3H), 2.17 (s, 3H), 2.12 (s, 3H), 2.02 (s, 3H), 1.72-1.69 (m,
6
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1H), 1.65-1.57 (m, 3H), 1.46-1.34 (m, 2H), 1.26-1.04 (m, 5H); *C NMR (100 MHz, CDCls): §
155.6, 148.1, 145.4, 137.5, 136.4, 136.1, 130.4, 130.0 (2C), 129.7, 129.4, 127.6, 124.2, 119.8,
115.7, 115.5, 111.4, 59.5, 48.6, 33.3, 32.7, 26.0, 25.2, 25.0, 20.1, 19.8, 19.1, 18.9. Anal. Calcd
for C3oH3sFN3: C, 78.74; H, 7.93; N, 9.18 Found: C, 78.63; H, 7.82; N, 9.05.

N’-(4-chlorophenyl)-2-((4-chlorophenyl)amino)-2-(4-fluorophenyl)-N-(2-morpholinoethyl)
acetimidamide (5q): Yield = 35%, brown solid, *H NMR (400 MHz, CDCls): § 7.18-7.16 (m,
4H), 7.06-7.00 (m, 2H), 6.55 (d, J = 8.8 Hz, 2H), 6.42 (d, J = 8.4 Hz, 2H), 4.89 (s, 1H), 3.85 (bs,
NH, 1H), 3.49-3.44 (m, 4H), 3.30 (bs, NH, 1H), 2.65-2.63 (m, 2H), 2.48-2.46 (m, 2H), 2.40-2.30
(m, 4H). Anal. Calcd for CyH27CIoFN4O: C, 62.28; H, 5.43; N, 11.17 Found: C, 62.15; H, 5.32;
N, 11.05.
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Crystal data

Table 1. Crystal data and structure refinement for 5b.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

VA

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 28.44°
Absorption correction
Refinement method

Data / restraints / parameters

Goodness-of-fit on F2

5b

C24 H24 Br CI2 N3

505.27

296(2) K

0.71073 A

Orthorhombic

Pna2(1)

a=13.3588(10) A o= 90°.
b = 10.7992(8) A B=90°.
c=16.6412(12) A y =90°.
2400.7(3) A3

4

1.398 Mg/m3

1.950 mm-?

1032

? X? X ? mms

2.2510 28.44°,

-17<=h<=17, -14<=k<=14, -22<=|<=22
29277

5976 [R(int) = 0.0367]

99.6 %

None

Full-matrix least-squares on F2

5976 /1/271

0.993
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Final R indices [I1>2sigma(l)]
R indices (all data)
Absolute structure parameter

Largest diff. peak and hole

R1 =0.0323, wR2 = 0.0665
R1 =0.0668, wR2 = 0.0770
0.008(7)

0.269 and -0.357 e.A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for 5b. U(eq) is defined as one third of the trace of the orthogonalized U' tensor.

X y z U(eq)
Br(1) 4652(1) 3718(1) 2216(1) 71(0)
cl(L) 13586(1) 6656(1) 1408(1) 82(1)
cl2) 6574(1) 9235(1) -1600(1) 64(1)
c() 6689(2) 6878(3) -1060(2) 51(1)
cE) 7211(2) 7887(2) -1328(1) 44(1)
c@3) 8231(2) 7846(2) 1372(2) 51(1)
c4) 8741(2) 6779(3) 1172(2) 50(1)
C(5) 8228(2) 5727(2) -918(1) 40(1)
C(6) 7198(2) 5801(3) 864(2) 49(1)
c(7) 6181(2) 5266(3) 1581(2) 56(1)
c(®) 7095(2) 5497(2) 1228(2) 50(1)
) 7736(2) 4545(2) 1008(1) 40(1)
C(10) 7421(2) 3337(2) 1157(2) 55(1)
c(y) 6517(2) 3100(2) 1513(2) 56(1)
C(12) 5908(2) 4069(3) 1722(2) 49(1)
c(13) 10453(2) 5073(2) 1303(2) 42(1)
C(14) 10936(2) 5464(3) 617(2) 60(1)
c(15) 11904(2) 5041(3) 655(2) 65(1)
C(16) 12380(2) 6030(2) 1377(2) 54(1)
c(17) 11910(2) 5667(2) 2067(2) 56(1)
c(18) 10960(2) 5189(2) 2032(1) 52(1)
C(19) 8504(3) 1823(3) 1111(2) 80(1)
C(20) 9812(3) 888(3) 247(2) 70(1)
Cc(21) 10289(3) 2498(3) 11263(2) 86(1)
C(22) 8772(2) 4840(2) 671(1) 41(1)
C(23) 8950(2) 4148(2) -125(1) 41(1)
C(24) 9481(2) 2069(2) 677(2) 51(1)
N(1) 9344(2) 3001(2) -43(1) 46(1)
N(2) 8733(2) 4598(2) 816(1) 47(1)
NQ3) 9505(2) 4524(2) 1287(1) 48(1)
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Table 3. Bond lengths [A] and angles [°] for 5b.

Br(1)-C(12) 1.906(3)
CI(1)-C(16) 1.748(3)
CI(2)-C(2) 1.747(3)
C(1)-C(2) 1.369(4)
C(1)-C(6) 1.385(4)
C(2)-C(3) 1.365(4)
C(3)-C(4) 1.379(4)
C(4)-C(5) 1.392(4)
C(5)-C(6) 1.381(4)
C(5)-N(2) 1.404(3)
C(7)-C(12) 1.363(4)
C(7)-C(8) 1.378(4)
C(8)-C(9) 1.387(3)
C(9)-C(10) 1.393(3)
C(9)-C(22) 1.527(4)
C(10)-C(11) 1.370(4)
C(11)-C(12) 1.370(4)
C(13)-C(14) 1.377(4)
C(13)-C(18) 1.395(3)
C(13)-N(3) 1.398(3)
C(14)-C(15) 1.394(4)
C(15)-C(16) 1.362(4)
C(16)-C(17) 1.366(4)
C(17)-C(18) 1.371(4)
C(19)-C(24) 1.514(4)
C(20)-C(24) 1.527(4)
C(21)-C(24) 1.527(4)
C(22)-N(3) 1.458(3)
C(22)-C(23) 1.540(3)
C(23)-N(2) 1.282(3)
C(23)-N(1) 1.352(3)

C(24)-N(1) 1.471(3)



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

C(2)-C(1)-C(6) 119.6(3)
C(3)-C(2)-C(1) 120.1(2)
C(3)-C(2)-CI(2) 119.9(2)
C(1)-C(2)-CI(2) 120.0(2)
C(2)-C(3)-C(4) 120.4(3)
C(3)-C(4)-C(5) 120.8(3)
C(6)-C(5)-C(4) 117.6(2)
C(6)-C(5)-N(2) 121.4(2)
C(4)-C(5)-N(2) 120.6(2)
C(5)-C(6)-C(1) 121.5(3)
C(12)-C(7)-C(8) 118.9(3)
C(7)-C(8)-C(9) 121.6(2)
C(8)-C(9)-C(10) 117.5(2)
C(8)-C(9)-C(22) 120.1(2)
C(10)-C(9)-C(22) 122.3(2)
C(11)-C(10)-C(9) 121.2(2)
C(10)-C(11)-C(12) 119.4(3)
C(7)-C(12)-C(11) 121.4(3)
C(7)-C(12)-Br(1) 119.9(2)
C(11)-C(12)-Br(1) 118.7(2)
C(14)-C(13)-C(18) 117.72)
C(14)-C(13)-N(3) 122.6(2)
C(18)-C(13)-N(3) 119.6(2)
C(13)-C(14)-C(15) 120.8(3)
C(16)-C(15)-C(14) 119.9(3)
C(15)-C(16)-C(17) 120.4(3)
C(15)-C(16)-CI(1) 118.9(2)
C(17)-C(16)-CI(1) 120.6(2)
C(16)-C(17)-C(18) 119.8(2)
C(17)-C(18)-C(13) 121.4(2)
N(3)-C(22)-C(9) 107.60(19)
N(3)-C(22)-C(23) 112.80(19)
C(9)-C(22)-C(23) 110.80(19)
N(2)-C(23)-N(1) 121.8(2)

N(2)-C(23)-C(22) 123.6(2)
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N(1)-C(23)-C(22) 114.6(2)
N(1)-C(24)-C(19) 110.8(2)
N(1)-C(24)-C(21) 109.8(2)
C(19)-C(24)-C(21) 111.0(3)
N(1)-C(24)-C(20) 105.7(2)
C(19)-C(24)-C(20) 109.1(3)
C(21)-C(24)-C(20) 110.3(3)
C(23)-N(1)-C(24) 127.1(2)
C(23)-N(2)-C(5) 123.2(2)
C(13)-N(3)-C(22) 121.5(2)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for 5b. The anisotropic

displacement factor exponent takes the form: -2x2[ h? a*2U1l + ... + 2 hka* b* U12]

Ull U22 U33 U23 U13 U12
Br(1) 52(1) 83(1) 77(1) 16(1) 10(1) -4(1)
Cl(1) 51(1) 76(1) 121(1) 24(1) -21(1) -2(1)
CI(2) 75(1) 55(1) 63(1) 6(1) -9(1) 14(1)
c(1) 36(1) 60(2) 55(2) 4(1) 7(2) 0(1)
c(2) 49(2) 48(2) 35(1) -2(1) -4(1) 4(1)
c(@) 55(2) 45(2) 54(2) 4(1) 7(1) -8(1)
c() 38(1) 53(2) 59(2) 0(1) 7(1) -2(1)
C(5) 45(2) 42(1) 32(1) -2(1) -3(1) -1(1)
C(6) 46(2) 48(2) 54(2) 8(1) -2(1) 7(2)
() 55(2) 50(2) 62(2) -6(1) 5(1) 5(1)
Cc(8) 52(2) 35(1) 65(2) -1(1) 1(1) -2(1)
C(9) 46(2) 37(1) 36(1) -1(1) 2(1) -1(1)
C(10) 63(2) 40(1) 61(2) 2(1) 12(1) 5(1)
C(11) 60(2) 41(2) 66(2) 6(1) 8(1) 7(2)
C(12) 48(2) 57(2) 41(1) 4(1) 4(1) -5(1)
C(13) 53(2) 37(1) 36(1) -1(1) -3(1) 4(1)
C(14) 61(2) 77(2) 40(1) 13(1) -6(1) -11(2)
C(15) 61(2) 83(2) 50(2) 20(1) 1(2) -4(2)
C(16) 51(2) 43(2) 69(2) 7(1) -13(2) 6(1)
c(17) 67(2) 57(2) 44(2) -5(1) -16(1) 2(1)
C(18) 62(2) 57(2) 38(2) 0(1) -2(1) -1(1)
C(19) 87(2) 63(2) 89(2) -22(2) -33(2) 7(2)
C(20) 97(3) 49(2) 65(2) -9(1) -9(2) 21(2)
C(21) 97(3) 85(2) 76(2) 7(2) 33(2) 13(2)
C(22) 50(2) 35(1) 38(1) 1(1) 0(1) 0(1)
C(23) 41(1) 41(1) 41(1) -2(1) 2(1) 1(1)
C(24) 61(2) 43(2) 47(2) -8(1) -4(1) 7(1)
N(1) 55(1) 46(1) 38(1) -2(1) -2(1) 11(1)
N(2) 56(2) 47(1) 38(1) 0(1) 1(1) 9(1)
N(3) 58(1) 48(1) 36(1) 7(1) -2(1) -8(1)
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Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)

for 5b.
X y z U(eq)

H(1A) 5996 6914 -1009 61
H(3A) 8584 8542 -1539 62
H(4A) 9435 6762 -1206 60
H(6A) 6838 5114 -691 59
H(7A) 5758 5914 1721 67
H(8A) 7287 6312 1135 60
H(10A) 7833 2679 1012 66
H(11A) 6318 2289 1612 67
H(14A) 10612 5410 124 71
H(15A) 12225 6199 188 78
H(17A) 12233 5744 2559 67
H(18A) 10647 4937 2503 63
H(19A) 8291 2563 -1382 120
H(19B) 8003 1579 -729 120
H(19C) 8599 1173 -1497 120
H(20A) 10437 1034 21 106
H(20B) 9894 235 -633 106
H(20C) 9314 654 140 106
H(21A) 10074 3244 -1525 129
H(21B) 10404 1866 -1658 129
H(21C) 10898 2655 -974 129
H(22A) 8811 5732 568 49
H(1B) 9534 2795 432 55
H(3C) 9352 3987 1648 57
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Table 1. Crystal data and structure refinement for 5n

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.49°
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

5n

C26 H26 CI3 N3

486.85

296(2) K

0.71073 A

Monoclinic

P2(1)/n

a=12.9999(9) A a=90°.
b = 11.9658(10) A B=92.120(4)°.
¢ =16.7478(12) A y=90°,
2603.4(3) A3

4

1.242 Mg/m3

0.370 mm-?

1016

?2X?x?mmd

1.95 to0 26.49°.

-13<=h<=15, -13<=k<=12, -20<=I<=20
21584

4970 [R(int) = 0.0450]

92.4 %

None

Full-matrix least-squares on F2
4970/0/ 289

1.031

R1 =0.0875, wR2 = 0.2237
R1=0.1786, wR2 = 0.2754

0.594 and -0.509 e. A3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for 5n. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Cl(1) 4674(1) 7238(2) 10673(1) 130(1)
CI(3) 7714(1) 1262(3) 6988(2) 182(1)
N(1) 3100(2) 5619(3) 7519(2) 55(1)
N(2) 3443(3) 2564(3) 7596(2) 58(1)
C(13) 3194(3) 3627(3) 7954(2) 56(1)
C(14) 3021(3) 4578(4) 7349(2) 53(1)
N(3) 2756(3) 4243(3) 6608(2) 66(1)
C(4) 3471(3) 5952(3) 8288(2) 56(1)
C(15) 4442(3) 2286(4) 7433(2) 60(1)
Cl(2) -461(2) 3228(2) 10016(2) 215(2)
C@3) 4506(4) 6150(4) 8425(3) 74(1)
C(7) 2264(4) 3495(4) 8455(3) 65(1)
C(16) 4715(4) 1163(4) 7372(3) 74(1)
C(6) 3181(4) 6566(4) 9628(3) 81(2)
C(21) 2640(4) 4960(4) 5907(2) 66(1)
C() 4222(5) 6734(4) 9758(3) 84(2)
C(12) 2351(5) 3621(4) 9277(3) 91(2)
C(8) 1320(4) 3263(4) 8117(4) 80(2)
C(5) 2812(4) 6187(4) 8892(3) 69(1)
C(19) 6195(5) 2758(7) 7199(3) 103(2)
C(17) 5706(5) 863(6) 7224(4) 101(2)
C(18) 6454(5) 1661(8) 7147(4) 106(2)
C(20) 5197(4) 3075(5) 7335(3) 78(1)
C(22) 3402(5) 4616(6) 5302(4) 114(2)
C(10) 608(7) 3320(6) 9420(6) 117(2)
C(26) 1593(4) 4951(6) 5574(3) 107(2)
C(23) 3273(5) 5276(7) 4527(4) 130(3)
C(2) 4882(4) 6524(5) 9155(3) 89(2)
C(9) 456(5) 3154(5) 8610(5) 108(2)
C(11) 1522(8) 3535(6) 9756(4) 122(2)
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C(25) 1483(5) 5615(7) 4792(4) 130(3)
C(24) 2214(6) 5215(6) 4189(3) 118(2)
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Table 3. Bond lengths [A] and angles [°] for 5n.

CI(1)-C(1) 1.730(5)
CI(3)-C(18) 1.736(6)
N(1)-C(14) 1.280(5)
N(1)-C(4) 1.416(5)
N(2)-C(15) 1.377(5)
N(2)-C(13) 1.449(5)
C(13)-C(7) 1.505(6)
C(13)-C(14) 1.536(6)
C(14)-N(3) 1.337(5)
N(3)-C(21) 1.458(5)
C(4)-C(3) 1.377(6)
C(4)-C(5) 1.379(6)
C(15)-C(20) 1.377(6)
C(15)-C(16) 1.395(6)
CI(2)-C(10) 1.745(7)
C(3)-C(2) 1.376(6)
C(7)-C(8) 1.362(7)
C(7)-C(12) 1.386(7)
C(16)-C(17) 1.368(7)
C(6)-C(1) 1.377(7)
C(6)-C(5) 1.383(6)
C(21)-C(26) 1.453(7)
C(21)-C(22) 1.500(7)
C(1)-C(2) 1.372(7)
C(12)-C(11) 1.370(9)
C(8)-C(9) 1.424(8)
C(19)-C(18) 1.359(9)
C(19)-C(20) 1.378(8)
C(17)-C(18) 1.372(9)
C(22)-C(23) 1.524(8)
C(10)-C(11) 1.321(10)
C(10)-C(9) 1.378(10)

C(26)-C(25) 1.533(7)
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C(23)-C(24) 1.471(8)
C(25)-C(24) 1.490(9)
C(14)-N(1)-C(4) 119.9(3)
C(15)-N(2)-C(13) 121.4(3)
N(2)-C(13)-C(7) 109.6(3)
N(2)-C(13)-C(14) 114.0(3)
C(7)-C(13)-C(14) 110.2(3)
N(1)-C(14)-N(3) 121.0(4)
N(1)-C(14)-C(13) 124.4(4)
N(3)-C(14)-C(13) 114.6(4)
C(14)-N(3)-C(21) 125.9(4)
C(3)-C(4)-C(5) 118.2(4)
C(3)-C(4)-N(1) 119.8(4)
C(5)-C(4)-N(1) 121.7(4)
C(20)-C(15)-N(2) 122.7(4)
C(20)-C(15)-C(16) 117.8(4)
N(2)-C(15)-C(16) 119.5(4)
C(2)-C(3)-C(4) 121.1(5)
C(8)-C(7)-C(12) 118.3(5)
C(8)-C(7)-C(13) 121.3(4)
C(12)-C(7)-C(13) 120.3(5)
C(17)-C(16)-C(15) 120.7(5)
C(1)-C(6)-C(5) 119.6(5)
C(26)-C(21)-N(3) 111.9(4)
C(26)-C(21)-C(22) 111.7(4)
N(3)-C(21)-C(22) 109.4(4)
C(2)-C(1)-C(6) 119.7(5)
C(2)-C(1)-Cl(1) 120.9(5)
C(6)-C(1)-CI(1) 119.3(5)
C(11)-C(12)-C(7) 122.4(6)
C(7)-C(8)-C(9) 119.7(6)
C(4)-C(5)-C(6) 121.1(4)
C(18)-C(19)-C(20) 120.9(6)

C(16)-C(17)-C(18) 120.7(6)
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C(19)-C(18)-C(17) 119.2(5)
C(19)-C(18)-CI(3) 120.9(6)
C(17)-C(18)-CI(3) 119.9(6)
C(15)-C(20)-C(19) 120.7(6)
C(21)-C(22)-C(23) 112.3(5)
C(11)-C(10)-C(9) 122.8(7)
C(11)-C(10)-CI(2) 119.5(8)
C(9)-C(10)-CI(2) 117.7(7)
C(21)-C(26)-C(25) 112.4(5)
C(24)-C(23)-C(22) 111.9(5)
C(1)-C(2)-C(3) 120.1(5)
C(10)-C(9)-C(8) 118.0(6)
C(10)-C(11)-C(12) 118.7(7)
C(24)-C(25)-C(26) 111.7(6)
C(23)-C(24)-C(25) 109.6(5)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for 5n. The anisotropic

displacement factor exponent takes the form: -2x2[ h? a*2U1l + ... + 2 hka* b* U12]

Ull U22 U33 U23 U13 U12
Cl(1) 141(2) 167(2) 78(1) -35(1) -43(1) 38(1)
CI(3) 78(1) 282(3) 189(2) 40(2) 51(1) 54(2)
N(L) 57(2) 51(2) 57(2) 1(2) 1(2) -2(2)
N(2) 50(2) 50(2) 73(2) -3(2) 1(2) -3(2)
C(13) 58(3) 52(3) 57(2) 2(2) -2(2) 1(2)
C(14) 45(2) 59(3) 56(3) 4(2) 1(2) 1(2)
N(3) 87(3) 50(2) 58(2) 3(2) -14(2) 7(2)
c() 62(3) 50(3) 56(3) 2(2) -2(2) 0(2)
C(15) 61(3) 68(3) 53(3) 8(2) 3(2) 1(3)
CI(2) 193(3) 207(3) 257(3) 1(2) 160(3) -17(2)
c@) 61(3) 90(4) 72(3) -16(3) 1(2) -2(3)
c(7) 72(3) 52(3) 71(3) 5(2) 14(3) 5(2)
C(16) 63(3) 75(4) 86(3) A(3) 9(3) 8(3)
C(6) 87(4) 96(4) 61(3) 1(3) 5(3) 14(3)
c(21) 88(3) 56(3) 54(3) 2(2) -6(2) 1(2)
c(1) 97(4) 87(4) 65(3) -9(3) -16(3) 18(3)
C(12)  112(5) 85(4) 77(4) 11(3) 18(3) 703)
Cc(8) 66(3) 68(3) 107(4) -5(3) 18(3) -1(3)
C(5) 65(3) 78(3) 65(3) 4(3) 1(2) 4(2)
C(19) 64(4) 147(6) 97(4) 41(4) 18(3) -13(4)
c(17) 83(4) 113(5) 109(4) 2(4) 18(3) 30(4)
C(18) 60(4) 160(7) 99(4) 22(4) 28(3) 32(4)
C(20) 69(3) 87(4) 79(3) 13(3) 11(3) 7(3)
C(22) 84(4) 160(6) 97(4) 29(4) 15(3) 5(4)
C(10)  116(6) 95(5) 144(7) 3(5) 69(6) -1(4)
C(26) 77(4) 154(6) 89(4) 45(4) -4(3) 8(4)
C(23)  110(5) 194(8) 87(4) 46(5) 22(4) 5(5)
c() 70(3) 114(5) 83(4) -19(3) -14(3) 4(3)
C(9) 86(4) 75(4) 164(7) 3(4) 28(5) 7(3)
C(11)  150(7) 122(6) 97(5) 13(4) 56(5) 0(5)

24



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

C(25) 90(4) 183(7) 114(5) 72(5) -16(4) -2(5)
C(24)  146(6) 142(6) 64(4) 17(4) -14(4) -36(5)

25



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

Table 5. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)

for 5n.
X y z U(eq)

H(2A) 2957 2096 7482 70
H(13A) 3775 3839 8313 67
H(3A) 2643 3540 6540 79
H(3B) 4958 6028 8016 89
H(16A) 4219 612 7432 89
H(6A) 2728 6706 10034 97
H(21A) 2804 5726 6074 80
H(12A) 2996 3768 9513 109
H(8A) 1239 3176 7566 96
H(5A) 2107 6089 8803 83
H(19A) 6697 3303 7142 123
H(17A) 5874 112 7175 121
H(20A) 5032 3830 7360 94
H(22A) 3316 3826 5187 136
H(22B) 4093 4726 5525 136
H(26A) 1137 5267 5960 128
H(26B) 1382 4184 5475 128
H(23A) 3452 6052 4628 156
H(23B) 3743 4985 4141 156
H(2B) 5585 6636 9241 107
H(9A) -192 2976 8392 130
H(11A) 1601 3627 10306 146
H(25A) 784 5543 4575 155
H(25B) 1610 6399 4901 155
H(24A) 2051 4450 4041 141
H(24B) 2150 5674 3713 141
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133,99

128,580
128,287

L \—128.208
122,425
121,289
119,504
113.929

120410
128,908

~17.550

§1.033

r—_

220 200 180 160

R A e T o SR

100

B E e

a0

e s e SR

20
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RSB_tbis+IMI

expl  sZpul
SAMPLE SPECIAL

date May 4 2011 temp

solvent coC13

Tile fexport/home/~ s

ciftemp/RSB_this+I~ t
MI.Tid
ACQUISITION

- 6389.8

n
n
¥
n

T not used dp
4

dl 1.000

64

T
H
3

PROCESSING

a
-
-
ne
o
w
ne

&
TRANSMITTER DISPLAY
tn 3
sfrg 399.853 wp
tof 362.8

Tpwr
pw s.ss0 rp
DECOUPLER i
n c13 PLOT
dof L 25
dm nAn  sC
den € vs &
dpwr
daf

]
]
w
sEsE wnammw®

50
15888 nm cdc ph

4.35

ppm

RSB_P3_S1_13C

expl  E2pul

SAMPLE SPECIAL
date May 13 ZEil &
nt cocla
Tile Jexport/home/~
cifremp/RSB_P3_S1_~
I3C.Tid
ACQUISITION
25125

PROCESSING
z.00

65538
DISPLAY
=1148. :

TRAMSHITTER
C13 &=p
160,554
1536 3
o 9.300
DECOUPLER 1
. H1

132,408
129,861
129,510

128.808
1#6.748

124843

123,546

148, 080
145,366
138.311
I A
135,189

- 153.565

——115.043

77.550
25

-
-
|

43.

— 59, 458

_51.301

28,810

T

140

180

120

T T

T T
220 200 160

T

T
40

T

20

0 ppm
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User Name
Sample Name  rsb_107 Position Vial 1 Instrument Name.  Instrument 1
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  rsb_107.d ACQ Method Comment Acquired Time 5/4/2011 4:46:57 PM

x10 1 | *ES! Scan (0.236 min) Frag=175.0V rsb_107.d Subtract
6 506.p600
5.8 cl Cl
5.6
5.4
5.2
54
‘el NH N

4.4,
"'3‘ 504.0605 NH%
3.8

3.4 508.0564 5b
3.2 Br

7.0613
1.8 50

505.0625
0.8 509.0589
510.0542

o il (! L nITEw 1

506 507 508 509 510 511 512 513
Counts (%) vs. Mass-to-Charge (m/z)

29



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

expl  szpul
SAMPLE SPECTAL
date Jul z zeil
:?:ve;t /E.;'Els
L x rt LYed
CATiemprngE b B1an Br. Br
CiHTFid
ACQUISITION
sw 6389.8
at 1.838
np 25523
o not used
bs
d1 1,900 Q
nt 32
o NH N
TRANSHNITTER
tn H.
sfrg 393.853
tof 3z.8
tpwr
5.850
o DECDUPLER NH
dn c13
aor .
:- LLL]
©
q 58 5¢c
aar 15908
Br
“!
| ) !
. SRR L N yl \ . _..IJ e - —
e ——— T T r— : — — e e e
10 9 8 7 . 1] 5 a 3 2 1 Ppm
R Wy L) L bt U
&.0a8.58 .97 4.60 4.58
9.198.79 7.9 408 3s.22
'Pss_;g, -y
expl sZpul
SPECTAL
not used Br. Br
not used
not used
o.008
z0.
FLAGS
n
n
v
PROCESSING "
oc
200 NH N
65538
oIseLAY
—1512.5
23125 ¢
az -
77649 NH
-83.7
-z52.8
PLOT
250
I
- Sc
2
no  ph Br
= =
2 3
] Ko
"'! Tae
P = s
o233 = ' 2
= Sn =zg 2
SE® SRe o =
2ws = {il7% L=z E1 ]
Fea = (IR B . 8 ]
mER % S ES 2 2 |
P B [ nos
fzE 2 i 2
[ it | |! i
| i
| | [H N | ‘
{ ) ; | ‘ i
e A l b
et
T T - - 1 ' A I B o o e BLIN B T T T T T LM L
220 200 180 160 1a0 120 iao0 an 60 a0 20 ] ppm
f
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RSB_P3_S3
expl sZpul
SAMPLE SPECIAL
date Hay 25 2011
solvent coc13
Tile exp
ACQUISITION
w §389.8 Cl Cl
at 1.948
n 25528
Tl not uted
bs
d1 1.008
nt 32
ct
TRANSHITTER
tn H1
sfrq 335.883
tor 362.8
tpwr T NH N
5.850
DECOUPLER
dn
dof L]
dm nnn
e . NH
dpwr 50
dmf 15300
- A A
T T T T T ¥ T . T ’ T r T I
9 a & 5 4 3 2 1 ‘Ppm
B iy W W w W h
8.1B.76 a.ns 3.92 3.93
8.78.45 7.95 4.50 37.18
RSB_P3I_S3_13C
expl  stdl3c
SAMPLE SPECIAL
date May 26 2011 te a0t used Cl Cl
$o0lwent CDE13 gain not used
file exp  spin not used
ACQUISITION hst o.oo08
W 25000.0 pwIn0 18. 600
at 1.158 alfa 20000
np 53388 FL
i 13880 11 n
bs 18 in n
di s dp
nt 5000 hs o
et 1630 PROCESSING
TRANSMITTER 1o 1.00 NH N
in 13 Tn not used
sfrq 100.552 DISPLAY
tof " sp
tpwr - Bl wp 201704
P 8.667 rf1 NH
DECOUPLER rfp
dn HL  rp
dor ° g
dm yyy PLOT
:- W WC 250
pwr 4z sC .
dmf 8200 vs 3 5d
th H
ne no  ph C|
=
L1
a3 2
] - 2
AN oan o
\{1::3-'-': - =
Feal it
—_ - :
23 I = Fo 2
o w s m
= -~ ~ Cw =
$ =3 2% | nRn ] 3
@ 5 g kl | = 4
2 s = \I LI ‘
S
|
A ) L |
T T T B LA AL B B T T T Tr T T T T LN T T ™ L 4
180 160 140 izo 100 ao 60 40 Z0 ppm
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RSB_P3_S9
expl  s2pul

SPECIAL CI Cl

SANPLE
date  Jun 26 2011 ] not used
solvent COCT3 gatn - not used
file fexport/homes~ spin not used
ciftemp/RSB_P3_S3_~ hst 9,008

1H.T1d pwad
ACQUISITION alfa .
W E38%.38
at 1.998 11
np 25528 1n .
fh not used dp

-

bs 4 ns
41 1.000 PROCESSING NH N
nt €4 b .10
ct 84 fn ss53e

TRANSHITTER DISPLAY
tn HL sp -250.8
sfrg 399.853 wp 4651.7
tot 36z.8 rf1 79506 NH
tpwr 57 rfp .
pw s.850 rp 117.7

DECOUPLER i ~s7.7

dn ) €13 PLOT
dot  wc 258
o oo 5 : Se
r ﬁ: vE as
e & th 3
ut 15388 nm cdc ph F

— T s : e 1 - oy T T S .
10 9 8 7 6 5 a 3 2 1 -0 ppm’
Wi o w w v w v
&.38.33 7.69 4.0z 37.33
B.81  B.E7 3.7% 3.88
RSB_P3_SS
expl  s2pul
SAMPLE SPECTIAL
date Jun 2ZE 2011 temp not used
solvent €OC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
W 25125.6 pwio 18.600
at 1,189 aifa 20.000 Cl Cl
np 60270 FLAGS
T 13800 11 n
bt 10 in n
dl 1.000 dp ¥
nt 5000 he nn
et 2360 PROCESSING
TRANSMITTER 1b 2.00
tn ci3 fn 65536
sfra 1808.554 DISPLAY
tof 1536.3 sp -1432.1
Tpwr Bl wp 25125.5 bd}4 rq
pw 3.300 rfl 9137.0
DECOUPLER rfp 7764 9
dn HL rp -47.1
dof 0 1p -337.9
dm PLOT
dam Wz wC Z50 NH
dpwr 42 se [
dmf BS00 wvs 18
th 3
nm no  ph 5e
e o=
~ - H
33385283 2oz =
Fefaonva=" o 5
el & . -; m o oawm ~m~ w
T hgaedauwwl %] .
eRo¥S-To=T e B
el ) i
" a w | o n i
A I
5 2w | i 5
2 33 M 3 it
2 |
i | ;
| | |
| |
J JL i
R R i T e T e Ry i . T ; | . — . .
220 200 1ap 160 an 60 40 20 ) ppm
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RSB_P3_54
expl s2pul
a saweLe SPECIAL
ate &y [ 358
solvent coci3 Br. Br
Tile axp
ACOUISITION
5w s388.a
at 1.338
n 25528
T not used
B3
d1 1.088
nt 3z
ct 32z
TRANSMITTER
e NH N
sfrq 399,853
tof 362.8
ol o031
e .a58
DECOUPLER NH
dn c13
dof
dm nnn
d 58
pwr 8
dmf 15300 5f
O,N
A 1L U ! .
T T T T T T T . I — T
9 a 7 6 5 a 3 2 1 ppm
’“"‘ bl ol L o W L o [
.28 3.3 8.8 an .7
16.51 8.94 a.a9 a.ns 36.78
RSB_P3_g4
expl szpul
SAMPLE SPECIAL
date May 28 2011 temp not used Br Br
solvent cocis aain not used
file exp spin not used
ACQUISITION hst o.008
W 25125.6 pwle 18.600
at 1.193 ailfa Zo.000
np 60270 FLAGS
o 13e00 i n
bs 1 in n
a1 1.000 dp v
nt 5000 hs nn
ot 2230 PROCESSING
TRANSMITTER 1b 2.00 N H N
t 13 fn 5538
sfra 100,554 DISPLAY
tof 1536.3 sp —55“;
tpwr 51 wp 22648
P 9.300 rr1 azow. 2 NH
DECOUPLER rfp 77649
dn H1 rp -77.1
dof @ 1p -31104
:I Yy PLOT
L L] we 250
dpwr 4z  sc 5f
dmf 8300 vE 25
th
na na ph 02N
== o~ =
satag - E
Er - Sua =
2onEs 2 ANZ “‘
R, LI EN sES
REz2gR3 23 (= |
EErE I [ g :
- — - - 1
LL..|[ T ‘ | 1] i :i
|| I J”
I " “L*—w l.lkll L " L | ‘l LL L i -
o T LA T T ol
1y v e : L - vr - T o . : - — ———
200 180 160 140 120 100 a0 &0 40 20 pPpm
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RSB_P3_SS
expl  s2pul
SAMPLE SPECIAL
date Hay 31 2811 temp not used Br Br
solvent coci3
file - axp
ACQUISITION
aw §3ns.a
at 1.3%8
np 25528
b not used
bs
di 1.008
nt 3z
ct 3
TRAMSHITTER NH N
tn 1
sfrg 493.853
tof 38z.8
tpwr 57
pw v.858
DECOUPLER NH
an cia
dm
i MeO
dpwr 58
dat 15908 59
MeO OMe
T T T T T e
T T v T
9 a 6 H] aq 3 1 " ppm
o y v v v .
. 5.815.08 - 3.28 22.75
§.51 20 3.18 .75 2a.09
RSB_P3_SS
expl szZpul
SAMPLE BPECIAL
date Jun 1 2811 tem, not used Br. Br
s0lvent COCi3  gatn not used
file . exp  spin not used
ACOUISITION 3t 8
sw 25125.6 o
at 1.189 alfa 2
n w027 FLAGS
i 138 "
bs in
dl 1 4
nt 5 nn
ct £ PROCESSING NH N
TRANSHITTER b 2.08
tn ci3a fn 5536
sfrg © 180.554 DISPLAY
tof 1536.3 &p —1504.1
tpwr 61 wp 25125.8 NH
pw 5.300 r1) az68.8
DECOUPLER rfp TTE4.9
dn r -33.%
dot . 1= -375.3 MeO
am yyy PL
dam we 258 5
dper 4z sc ] [¢]
i see vi % MeO  OMe
nm no  ph
- o~
- =
.
- E:
L
- -
iz 3 3
-5 “ - - -
<3 wam @ = - S -~ =
- =TT= M = s Y
=9 - | " - -8
ama i X I me ™
13- B - i~ = -1
wAaAT . ] = - -
“|%2 =7 ] =3 | kY 2
- I- k-1 — - o~
g 7 s
- ! -
|
|
B o e B TR T S oL o o e o SV CRMUSRSLRRUS A S M S
220 200 180 140 120 100 80 60 a0 ’ 20 o ppm
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RSB_P3_S6
expl  szpul
SAMPLE SPECIAL
date  Jun 22 2811 P Br. Br
solvent (= HEY
file /fesport/homes~
ciftemp/RSB_P3_SE_~
1H.T1d
ACQUISITION
o £389.8
at 1,888
np 25528
b not used
bs ni
di L.o00 PROCESSING
nt 64 Ip .18
Y rRanswrTTER fr DrseLay CoooC NH N
n W sp 12 O,N
:r:- 3!!353 wp 4374.6 2
o .8 rf1 733.7
Towr o NH
s.858 rp 1145
DECOUPLER p -102.
dn cia PL
dof o we 250
dw nnn sc »
= c wvs 93
dpwr 580 th H 5h
dut 15388 na cdc ph
t ) |
fa J_ Ug
- T " T T — T T T T T
10 9 a 7 [ 5 4 3 2 ppm
oW L E W v W ¥ .
3.645.93  8.97 7.61 32.85 36.14
8.258.32 s.21 4.55 3.43
RSB_P3_S6
expl  s2pul
SAMPLE SPECIAL
date  Jun 30 2011 temp not use:
solvent coCl3 gain not use
g Br Br
ct Jeze ' PROCESSING ; ;
TRANSHITTER .
tn Ci3 fn 65536 NH N
sfrg 100.554 DISPLAY
tof 1536.2 s -2515-3
tpwr El  wp 25125.5
P 9.300 rf1 9278.2 02N
DECOUPLER rfp 775; .8 N H
dn HL rp -45.4
dof e ip 344.6
dm yyy pLOT
dmm W W 250
dpwr 42 sc 0
daf 8300 wvs 13
i H 5h
ne no  ph
Z 3 <
~ oS =
R - naR .
38 - = L - =
I338 o £ 2 i
s1T L jj g o i
! =
a L . i < | |
- -
| I o
| |
| [ |
L |
T : T B e L e o A A i — T L B B - ———T T
220 200 180 160 14D 120 100 80 60 40 20 o ppm
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Pse.-f - sg'_

expl  s2pul Br Br

SAMPLE SPECTAL
date Jun 30 2011 temp not used
solvent ©oC13  gainm not used
file exp  spin not used

ACQUISITION hst o_pos
sw 5383.8 pwss 19.700
at 1.438 alfa 20.080
np 25528 FLAGS
o not used 11 n
bs 4 in n
a1 1.800 dp y

32 nn
3
1

nt hs
ct 2 PROCESS ING
TRANSHITTER 1B e.10 NH N
n HL fn 65536
sfrg 388,853 DISPLAY
tof 362.8 sp s Cl
Tpwr so3l v, 3963.1
[ r 8
DECOUPLER e I NH
c13 rp 107.3
dof e p -80.2
dm nnn PLOT
dme we 258
dpur 50 sc
dat 15508  vs a2 5'
th 28 I

— % | A —T . (e e o e
] a8 7 5 5 a 3 z
395 a.m Y oees 7 ass ; .
L3 & 8.13 3.62 N s.a8 36.89
REB_P3_S8
expl  s2pul
SEAMPLE SPECIAL
date Jun 38 2011 temp not used Br Br
not used
not used
0,008
18
zo
FLAGS
n
n
énso *  erocesst -
ct 1 NO
TRAMSHITTER b z.00 NH N
ta Ci13 fm 65536
sfrg 108.554 DISPLAY CI
tof 1536.3 sp ~1508.0
o e i T
pw . r .
DECOUPLER rfp 7764.9 NH
dn ML rp -63.1
dof " oip -271.4
dm WY PLOT
:.I -  wE 250 .
az sC a
o P “ 5i
th 1

77.543
TE. 902

27 .222

-28.504

—136.740
111.923
——5§1.47%

et 1t 11111

—87.119

i o ,Mm oy

220 200 180 160 140 120 100 80 60 a0 20 o ppm
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RSB_P3_S12
expi  s2pu)
saPLE SPECIAL
ate  Jul 2 2011
solvent cocis

Tile /export/home/~
ciftemp/RS8_P3_S12~ h

Tfig
AcQuISITION
sw 63893
at 1.338
ny 25528
not used
bs
91 1.e08
nt 3:
ct
TRANSMITTER
tn HL
sfrg 3%3.a53
tof 362.8
towr 7
s.850
DECOUPLER
dn
doft
o nnn
e c
pwr s
dat 15ses

MeO

Cl

10 9 8 1 Ppa
ek vy vy v v v oy ¥
3.89 6.59 3.88.67 3.63 .74 .
7.15 7.2€.14 3.12 ll.?l 10.61 En:8e
RSB_P3_S12
expl  s2pul
SPECTAL
date Jul 2 2011 tem not used Cl Cl
solvent COC12  gain not used
file exp spin not used
ACQUISITION hst o.008
s 5125.6 puda 18.600
at 1.133 alfa Zo.000
n 60270 FLAGS
’ 13800 41 n
bs 10 in n
d1 1.000 dp v
nt 5888 hs
© 1930 PROCESSING
TRANSHITTER b 2. NH N
tn €12 fn 65536
sfrg 188.554 DISPLAY 8. ¥
tof 1536.3 sp -1508.
Tpwr Bl UFI 2:125‘6 Meo
pw 9.300 r 273.6
BECOUPLER rtp 77643 NH
a rp =257
dot © 1p -386.2
dm vy pLOT
dmm W we 250
d az sC 1: 5-
dat 8900 us
th 3 )
nm no ph M O
-
G
S maENa mEs
SEREzENE =7 2
- L P m e o
=3 e R R a3 ®3 o+
iy (N i H EREE .
Sne -z T S - n|m .
g-_'—.l-?: 3" |[ oz e i
4 e | - LI
=82 I - ; 1l |
T3 " -1 | |
R | it | !
: ’ i i
P i |
I tl I ! :
ot 1 l e J L |
e o s T S — B R B e i e S
2zo0 200 180 160 140 120 100 80 60 40 20 0 ppm
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RSB_P3_S7
expl  sZpul

SAMPLE

date  Jun 24 ze1il enp SPECIAL CI CI
solvent CDC13
file /export/home/~
ciftemp/RSB_P3_S7._~

T
ACQUISITION
w 8

® 389.8
at 1.948
np 25528
b not used
b
d1 1.
m NH N
o TRANSHITTER
H1
sfra 399.853 Cl
Thur ez
pw 5.850 NH
DECOUPLER
dn
dot
dn nnn
L
dpwr se
ot 154988 ok
i
— . — - — . . - . T —— e — —
10 3 8 7 : 6 5 a 3 z 1 e ’
vrow v " . ¥ pes
4.30 8.47 . !
2.708.44 s.51 3.33 ) 35.78
RSB_P3_S7

expl sZpul

SAMPLE SPECIAL CI CI

date Jun 26 2011 temp not used
solvent coci3  gain not used
file exp  spin net used
ACQUISITION hst 0.00a
Ew 25125.6 pwl0 18.600
at 1.189 alfa z0.000
np E0zZ70 FLAGS
T 13800 11 n
(13 10 1in n
a1 1.000 dp v
s ni

nt 5000 h in
ct 2560 PROCESSING
TRANSMITTER 1 z.00 NH N
tn ciz fn 65536
sfrg 10B.554 DISPLAY Cl
tof 1536.3 sp —1435.1
tpwr 61 wp 25125.6
pw 5.380 rfl 9200.0
DECOUPLER fp 7764.3 NH

dn HL rp -32.2
dof B Ip -365.§
dm vy PLOT
dmm o 250

pwr sC [ ]
dmf 8300 s zo 5k

th 4

523
LwIRSEN N
RS e 8
2ec=gSNTT Y =
=3a25577 113 g
=z .~ 85311 r g - |
2 gz B3l 2 &
w oo L] ‘ 4
ERE-E T i 5o
=2 |
|| |" , '
i 1 |
[ 11 |
I | Iy
b LL “.IUJ i ] I
. S . R O,
220 200 180 160 140 120 io00 a0 1] 40 20 o ppm
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RSB_P3_813

expl  s2pul

dare “iui s 2011 temp SPecIly

;?;:-n cBCl13  gain C| CI

ACQUISITION

x|
a
L E389. pw

1.988 " L]
b n
b . n
¥
Ll nn

et (T3 PROCESS ING

ta rER e N HH NH N

sfrg 399.853 DISPLAY
tof 382.8 sp H
tpwr 57 e o
pw - "“s,ut 1-'7 .
coul rfp
on €13 rp 2 NH
dof " ip -84.1
o nnn
- c wc ®
T
e
- & 51

JU[JJJL__A_,__ b B o
— — 4 —— ; S ) o
i ] ! a8 T & 5 4 3 2
Lrd b s B w W [ ]
12.88 s.am.98 4.18 3.43 3z.87
F.o44 5.1 00 - a.83 3.88

RSB_P3_513

expl  s2pul
SAMPLE SPECIAL
date Jul 31 2011 temp not used
solvent COC13 gain not used
file exp  spin not used
ACQUISITION hst 0.008
5w 25125.6 pwdl 18,600
at 1.199 alfa 20,000
np GODZ70 FLAGS

i i ; NH N

H1 1.000 dp v
nt 000 hs An
et 4180 PROCESSING

TRANSMITTER 1b z.00
tn ci3 fn 65536 NH
sfrg 100.554 DISPLAY
tof 1536.3 sp —=1506 .4
Tpwr Bl wp W6
pw a.300 rf1 .3
4 DECOUPLER rfp £l

n HL rp -
dof [T —403. 5'
dm vyy PLOT
W

dmm we 258
dor . % OH
damt 8300 wvs 43

th 3

76.910

- o= i
.G28z3gzEd ' =
o S88ggdsanl ! 2
gz s 7oaTEzE 4 =
- 7 - i — | w
3 28 8 7 P
T2 g 2z
{ 84 = = i
| _|' | | |
| |
1 ! |
| [ i |
! .
| | ! )
" 4 I
e N . e s . .
220 200 180 120 io0o0 an 60 40 20
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REB_P3_S14
expl s2pul
| SAMPLE SPECTAL
date Jul 31 2011 temp not used
solvent £COC13  gain not used
file exp  spin not used
ACQUISITION nEt 0.008
sw 6383.8 pwsl 18.700
at 1.938 alfa 20.000
np 25528 FLAGS
Th not used 11 n
i . :
1 P ¥
nt 64 hs nn
ct 54 PROCESSING NH N
TRANSMITTER b 0.10
tn HL  fa 65536
sfrg 399.853 DISPLAY
to 362.8 =p 1
tpwr 57 4340.8
P 4.858 ”l 795.8 NH
DECOUPLER rfp 0
Zor 3 aia
o -81.
° PLOT 5m
dmm we 250
dpwr € [
dut 15388 wvs 106
th 5

mm cdc ph

i M !

{. ﬁh
AUNIVIY

i A |
R N
R A S AT O . | S—
10 9 -] 7 6 5 3
b e M — e
21.68.65 6.32 z.95 3.81 7.18 16.24
§.516.98 5.7 2.95 z.89 10.09
RSB_P3_S14
expl s2pul
SAMPLE SPECIAL
date Aug 3 2011 teap not used
solvent CDC12 gain not vsed
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwi0 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
b 138 1 n NH N
bs in n
di 1.000 dp v
nt 10000 hs nn
ct 2580 PROCESSING
TRANSMITTER b 2.00
tn . C13 fn 65536
éfrq 109.554 DISPLAY NH
tof 1536.3 sp =-1527.1
tpwr 61 wp 25125.6
Pw 9.300 rrl 92%2.0
5 DECOUPLER rfp 7764.9
n H1 rep -65.1
HIRT: Sm
dm yyy pPLOT
dmm W wC 250
dpwr a2 sC
dmt asoe vs 3a
th 4
nm no ph
w202 0o
em228223
Sk R R,
KT EEEEES
s =T T
ER I
| 0
i
il | so= I
i i aza 3=
i Sus 2823
= =2=2g
g _= { i , 5 . B
=% = . 2 & PR
s 55 B i ;= Pl
Bas "2 i | s : il
S | 3 il ‘ |: | 2 | |
- | ]
~| = |1 | i | I i
iz i | i ; IJ |
| 1 I | |
| i y
L i |
[—_ Ay
e R S D L e = SR . BRI A——— , -

220 200 180 180 140 120 100 a0 60 40 ‘ 20 o Ppm
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expl  sZpul
SAMPLE “sPECIAL
date Jan 18 2012 temp not used
solvent cocis o
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expl  s2pal
SAMPLE
date - Jan 24 2012
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expl &2pul
. Sam SPECTAL
date Feh 17 2012 temp not used
solvent cDC13 gain not used
file exp spin not used
ACQUISITION hst a.008
Sw 6388.8 pwil ~19.700
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T not used 11 n
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