Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2016

Electronic Supplementary Material (ESI) for Organic &Biomolecular Chemistry. This
journal is © The Royal Society of Chemistry 2016

Functional lipids based on [12]aneN3; and naphthalimide as effective non-viral

gene vectors
Yong-Guang Gao,* Uzair Alam,® Quan Tang, * You-Di Shi,? Ying Zhang, ® Ruibing Wang,”
Zhong-Lin Lu®
®Key Laboratory of Theoretical and Computational Photochemistry, Ministry of Education,
College of Chemistry, Beijing Normal University, Xinjiekouwai Street 19, Beijing 100875,
China.
b State Key Laboratory of Quality Research in Chinese Medicine, Institute of Chinese
Medical Sciences, University of Macau, Taipa, Macau SAR, China.
* Corresponding authors, luzl@bnu.edu.cn

Table of Contents

1. Fluorescence Spectra of 11a, 11b, 12a, 12b and 12c S2
2. EB displacement assay S3
3. NMR, Ms, and IR data of compounds synthesized S4
4. NMR, Ms, and IR spectra of compounds synthesized S10

S1



1. Fluorescence Spectra of 11a, 11b, 12a, 12b and 12c¢
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Figure 1S Fluorescence spectra of 11a, 11b, 12a, 12b and 12¢ (1 x 10° M, Tris-HCI buffer, 1mM), Aex = 465 nm.
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2. EB displacement assay
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Figure 2SA)Fluorescence decrease and B) Fluorescence ratio changes at 608 nm inducedby 12a through the

displacement of CT-DNA-bound ethidium bromide in the buffer (5 mM Tris-HCI/50 mMNaCl, pH 7.4).Aex = 537
nm.The binding constant K,y,was calculated by the formula (Kgg < [EB] = Kyop*[12a]) and given a result 0f4.88 x
10° M1, where Kgg = 1.0 x10° M, [EB] = 10 M, and [12a] was the concentration at which a 50% reduction of

the fluorescence had occurred.
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Figure 3SA) Fluorescence decrease and B) Fluorescence ratio changes at 608 nm inducedby 12b through the
displacement of CT-DNA-bound ethidium bromide in the buffer (5 mM Tris-HC1/50 mMNaCl, pH 7.4). Aex = 537
nm. The binding constant K,,,was calculated by the formula (Keg % [EB] = Ky, [12b]) and given a result 0f4.18
=10 M, where Kgg = 1.0 x10° M%, [EB] = 10 M, and [12b] was the concentration at which a 50% reduction
of the fluorescence had occurred.
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Figure 4SA) Fluorescence decrease and B) Fluorescence ratio changes at 608 nm inducedby 12c through the
displacement of CT-DNA-bound ethidium bromide in the buffer (5 mM Tris-HCI/50 mMNaCl, pH 7.4). Aex = 537
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nm. The binding constant K,y was calculated by the formula (Keg %< [EB] = K,y [12c]) and given a result 0f3.39
x10° M, where Kgg = 1.0 x10° M, [EB] = 10 M, and [12c] was the concentration at which a 50% reduction of
the fluorescence had occurred.
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3. NMR, Ms, and IR data of compounds synthesized

2a, yield: 15%;"H NMR (400 MHz, CDCls) & 8.58 (d, J = 7.3 Hz, 1H), 8.46 (d, J = 8.4 Hz, 1H),
8.05 (d, J = 8.0 Hz, 1H), 7.62 (t, J = 7.8 Hz, 1H), 6.75 (d, J = 8.6 Hz, 1H), 5.10 (s, 1H), 4.28 (t, J
= 7.1 Hz, 2H), 4.19 (t, J = 6.3 Hz, 2H), 3.82-3.74 (m, 1H), 3.68-3.58 (m, 1H), 2.34-2.23 (m, 4H),
2.17-2.06 (m, 4H), 1.53-1.39 (m, 4H), 1.32-1.15 (m, 30H), 0.88 (t, J = 6.8 Hz, 3H); *C NMR
(101 MHz, CDCl3) & 174.03, 164.69, 164.07, 148.46, 134.53, 131.30, 130.07, 125.89, 124.74,
120.26, 110.12, 104.77, 69.78, 62.54, 51.19, 37.40, 34.41, 33.86, 32.00, 30.57, 29.79, 29.75, 29.71,
29.58, 29.45, 29.35, 27.56, 25.02, 14.21; IR (KBr, cm™): 3432.48, 2923.25, 2850.91, 1653.07,
1634.74, 1569.16, 1383.98, 1362.77, 1111.05, 1018.46, 668.36, 652.93; HR-MS: m/z = 635.4418
(IM+HT"). 2b, yield: 23%; *H NMR (400 MHz, CDCls) & 8.59 (d, J = 6.9 Hz, 1H), 8.46 (d, J = 8.4
Hz, 1H), 8.04 (d, J = 8.5 Hz, 1H), 7.62 (t, J = 7.8 Hz, 1H), 6.75 (d, J = 8.6 Hz, 1H), 4.14 (t, J =
7.6 Hz, 2H), 3.81-3.74 (m, 1H), 3.68-3.59 (m, 1H), 2.30 (d, J = 12.3 Hz, 2H), 2.13 (d, J = 10.8 Hz,
2H), 1.74-1.68 (m, 2H), 1.60-1.22 (m, 34H), 0.88 (t, J = 6.8 Hz, 3H); *C NMR (101 MHz, CDCls)
$163.70, 133.27, 132.08, 131.27, 131.16, 130.71, 130.25, 129.09, 128.14, 123.26, 122.39, 40.73,
29.78, 29.75, 29.74, 29.72, 29.68, 29.67, 29.63, 29.45, 28.17, 27.21, 14.20; IR (KBr, cm™):
3418.01, 2918.42, 2849.95, 1700.32, 1672.36, 1635.71, 1587.48, 1550.83, 1383.98, 1105.26,
773.49, 668.36, 652.93; HR-MS:  m/z = 561.4061 ([M+H]").

3a, yield: 71%; "H NMR (400 MHz, CDCl;) & 8.60 (d, J = 7.1 Hz, 1H), 8.48 (d, J = 8.4 Hz, 1H),
8.09 (d, J = 7.9 Hz, 1H), 7.98 (s, 2H), 7.65 (t, J = 7.6 Hz, 1H), 7.51 (s, 1H), 6.78 (d, J = 8.6 Hz,
1H), 5.18-5.02 (m, 1H), 4.47 (s, 4H), 4.29 (t, J = 7.1 Hz, 2H), 4.19 (t, J = 6.3 Hz, 2H), 3.80-3.65
(m, 1H), 2.39 (d, J = 11.6 Hz, 2H), 2.34-2.18 (m, 4H), 2.13-2.05 (m, 2H), 1.86-1.78 (m, 4H),
1.72-1.52 (m, 4H), 1.25 (s, 26H), 0.88 (t, J = 6.8 Hz, 3H); **C NMR (101 MHz, CDCl5) 173.90,
163.65, 163.63, 133.43, 132.18, 131.36, 131.35, 131.21, 131.20, 130.45, 129.05, 128.18, 127.03,
123.06, 122.18, 73.73, 62.28, 58.98, 37.84, 34.36, 29.78, 29.74, 29.70, 29.56, 29.44, 29.34, 27.41,
25.00, 22.77, 14.21; IR (KBr, cm™): 34.28.62, 2924.21, 2852.84, 1737.94, 1703.22, 1649.21,
1635.71, 1585.55, 1466.93, 1383.98, 1234.50, 1178.56, 1106.22, 1028.10, 966.38, 780.24;
HR-MS: m/z = 847.4876 ([M-H]"). 3b, yield: 74%; "H NMR (400 MHz, CDCl;) 5 8.61 (d, J = 7.2
Hz, 1H), 8.48 (d, J = 8.3 Hz, 1H), 8.15-8.05 (m, 1H), 8.04-7.93 (m, 2H), 7.70-7.59 (m, 1H), 7.51
(s, 1H), 6.85-6.72 (s, 1H), 5.19-5.05 (m, 1H), 4.47 (s, 4H), 4.15 (t, J = 7.6 Hz, 2H), 3.76-3.65 (m,

1H), 2.39 (d, J = 10.5 Hz, 2H), 2.29 (d, J = 11.2 Hz, 2H), 2.03-1.47 (m, 8H), 1.45-1.08 (m, 28H),
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0.88 (t, J = 6.8 Hz, 3H); *C NMR (101 MHz, CDCl3) 173.56, 173.24, 170.62, 137.38, 137.27,
137.08, 136.90, 132.72, 132.07, 131.36, 130.92, 130.64, 130.35, 129.57, 129.20, 129.07, 127.23,
70.55, 64.46, 54.17, 54.11, 54.01, 41.70, 32.01, 30.35, 30.04, 29.78, 29.74, 29.68, 29.52, 29.45,
26.27, 22.78, 14.35, 14.21; IR (KBr, cm™): 3396.79, 2925.17, 2853.81, 2100.57, 1717.68, 1646.32,
1582.66, 1383.98, 1218.10, 1106.22, 1023.28, 863.18, 759.02; HR-MS: m/z = 847.4876 ([M-H]").

5a, yield: 71%; "H NMR (400 MHz, CDCl;) & 8.59 (d, J = 7.1 Hz, 1H), 8.47 (d, J = 8.4 Hz, 1H),
8.09 (d, J = 8.4 Hz, 1H), 7.92 (s, 2H), 7.64 (t, J = 7.7 Hz, 1H), 7.38 (d, J = 6.4 Hz, 3H), 6.78 (d, J
= 8.5 Hz, 1H), 5.57 (s, 4H), 5.08 (s, 1H), 5.05 (s, 1H), 4.28 (t, J = 6.9 Hz, 2H), 4.19 (t, J = 6.1 Hz,
2H), 3.79 (s, 4H), 3.72 (s, 1H), 3.33 (5, 16H), 2.44 (s, 6H), 2.40-2.30 (m, 2H), 2.30-2.21 (m, 4H),
2.13-2.06 (m, 2H), 1.89-1.81 (m, 12H), 1.79-1.72 (m, 2H), 1.68-1.52 (m, 4H), 1.45 (s, 36H), 1.25
(s, 30H), 0.87 (t, J = 6.4 Hz, 3H); *C NMR (101 MHz, CDCl3) § 173.72, 164.43, 163.75, 156.14,
148.73, 144.10, 136.53, 134.31, 132.11, 131.41, 130.98, 129.87, 128.95, 126.68, 124.30, 122.66,
122.58, 120.28, 109.58, 104.40, 79.12, 73.05, 62.32, 53.06, 50.78, 49.65, 46.52, 45.32, 43.72,
37.10, 34.16, 31.76, 29.92, 29.53, 29.50, 29.45, 29.32, 29.20, 29.10, 28.99, 28.38, 27.41, 27.05,
26.02, 24.80, 22.53, 14.03; IR (KBr, cm™): 3406.33, 3129.82, 2926.51, 2853.31, 1684.94, 1649.70,
1584.64, 1546.69, 1413.86, 1365.06, 1300.00, 1251.20, 1224.10, 1161.75, 1107.1045.18, 776.81;
ESI-MS: m/z = 1667.8 ([M+H]"). 5b, yield: 41%; *H NMR (400 MHz, CDCl3) & 8.59 (d, J = 7.3
Hz, 1H), 8.48 (d, J = 8.4 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H), 7.92 (s, 2H), 7.63 (t, J = 7.8 Hz, 1H),
7.38 (d, J = 6.1 Hz, 3H), 6.77 (d, J = 8.6 Hz, 1H), 5.57 (s, 4H), 5.15 (s, 1H), 5.09-5.01 (m, 1H),
4.19-4.10 (m, 2H), 3.79 (s, 4H), 3.71 (s, 1H), 3.33 (s, 16H), 2.66-2.29 (m, 10H), 2.24 (d, J = 10.3
Hz, 2H), 1.90-1.81 (m, 12H), 1.78-1.68 (m, 4H), 1.62-1.55 (m, 2H), 1.45 (s, 36H), 1.25 (s, 30H),
0.88 (t, J = 6.6 Hz, 3H); **C NMR (101 MHz, CDCl,) & 164.39, 164.35, 163.72, 156.07, 148.72 ,
144.03, 136.54, 134.17 , 132.08 , 131.36, 130.80 , 129.81, 128.86 , 126.74, 124.20, 122.75, 122.62,
120.33, 109.69, 104.33, 79.04, 73.04 , 52.99, 50.77, 49.69, 46.48, 45.31, 43.71, 39.98, 31.71,
29.83, 29.48, 29.44, 29.37, 29.23, 29.14, 28.34, 28.09, 27.02, 26.03 , 22.48, 13.98; IR (KBr, cm™):
3409.04, 3124.40, 2926.51, 2853.31, 1687.65, 1646.99, 1584.64, 1543.98, 1457.43, 1413.86,
1381.33, 1365.06, 1297.29, 1248.49, 1221.39, 1164.46, 1104.82, 1050.60, 863.55, 774.10;
ESI-MS: m/z = 1595.8 ([M+H]").

7a, yield: 57%; 'H NMR (400 MHz, CD;SOCD3) & 8.62-8.50 (m, 2H), 8.32 (d, J = 7.9 Hz, 1H),

8.21 (d, J = 7.9 Hz, 1H), 7.99 (m, 1H), 4.06 (t, J = 6.8 Hz, 2H), 2.82 (t, J = 6.8 Hz, 2H), 2.12 (brs,
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2H).7b, yield: 83%;*H NMR (400 MHz, CDCls) & 8.66 (d, J = 6.6 Hz, 1H), 8.58 (d, J = 8.5 Hz,
1H), 8.42 (d, J = 7.9 Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.84 (m, 1H), 4.53 (brs, 1H), 4.16 (t, J =
7.5 Hz, 2H), 3.15-3.09 (m, 2H), 1.79-1.68 (m, 2H), 1.48-1.35 (m, 13H), 1.28-1.22 (m, 2H).7c,
yield: 48%;"H NMR (400 MHz, CDCls) & 8.65 (d, J = 7.3 Hz, 1H), 8.56 (d, J = 8.5 Hz, 1H), 8.41
(d, J = 7.9 Hz, 1H), 8.04 (t, J = 5.2 Hz, 1H), 7.89-7.80 (m, 1H), 4.51 (brs, 1H),4.24-4.06 (m, 2H),
3.12-3.07 (m, 2H), 1.73-1.71 (m, 2H), 1.44 (s, 13H), 1.28 (brs, 10H).

8b, yield: 86%; *H NMR (400 MHz, D,0) & 7.55 (d, J = 7.1 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H),
7.28-7.14 (m, 2H), 7.08 (t, J = 7.8 Hz, 1H), 3.53 ((t, J = 7.6 Hz, 2H), 2.95 ((t, J = 7.6 Hz, 2H),
1.74-1.61 (m, 2H), 1.61-1.09 (m, 6H); *C NMR (101 MHz, D,0) 163.23, 163.18, 132.98, 131.95,
131.76, 131.34, 130.11, 129.59, 129.19, 128.56, 123.04, 122.26, 40.67, 40.46, 40.25, 40.05, 39.84,
39.63, 39.42, 39.11, 27.81, 27.39, 27.24, 26.63, 26.15, 25.85; IR (KBr, cm™): 3441.16, 3141.23,
2933.85, 2852.84, 1694.54, 1647.28, 1588.45, 1384.95, 1353.12, 1248.00, 1026.17, 1004.96,
848.72, 781.20, 734.91; HR-MS: m/z = 375.0702 ([M+H]").
8c, yield: 83%;'H NMR (400 MHz, CD;SOCD3) & 8.62-8.55 (m, 2H), 8.36 (d, J = 7.9 Hz, 1H),
8.25 (d, J = 7.9 Hz, 1H), 8.02 (dd, J = 8.5, 7.3 Hz, 1H), 7.70 (brs, 2H), 4.06-4.00 (m, 2H), 2.75
(dd, J = 14.6, 6.1 Hz, 2H), 1.63 (d, J = 7.3 Hz, 2H), 1.50 (d, J = 7.3 Hz, 2H), 1.29 (d, J = 23.4 Hz,
12H).

9a, yield: 57%;"H NMR (400 MHz, CD;SOCD3) & 8.66 (s, 1H), 8.58 (d, J = 7.9 Hz, 2H), 8.34
(d, J = 7.9 Hz, 1H), 8.23 (d, J = 7.9 Hz, 1H), 8.01 (t, J = 7.9 Hz, 1H), 7.62 (s, 2H), 7.47 (s, 1H),
450 (s, 4H), 4.28 (t, J = 5.7 Hz, 2H), 3.62 (t, J = 5.7 Hz, 2H); **C NMR (101 MHz, CDsSOCD3)
166.60, 163.79, 163.75, 136.94, 136.80, 136.24, 133.06, 132.01, 131.87, 131.42, 130.92, 129.50,
129.49, 129.34, 127.14, 123.64, 122.86, 55.43, 53.67, 39.43, 37.72; IR (KBr, cm™): 3447.91,
2253.92, 2094.78, 1701.29, 1663.68, 1636.67, 1383.98, 1375.30, 1344.44, 1052.21, 1027.14,
1006.89, 825.57, 763.84; HR-MS: m/z = 555.0499 ([M+Na]*). 9b, yield: 34%;'H NMR (400 MHz,
CDCls) & 8.64 (dd, J = 7.3, 1.1 Hz, 1H), 8.59 (dd, J = 8.5, 1.1 Hz, 1H), 8.40 (d, J = 7.9 Hz, 1H),
8.05 (d, J = 7.9 Hz, 1H), 7.85 (dd, J = 8.5, 7.3 Hz, 1H), 7.74 (d, J = 1.4 Hz, 2H), 7.41 (s, 1H), 6.40
(brs, 1H), 4.44 (s, 4H), 4.20 (t, J = 7.3 Hz, 2H), 3.50-3.44 (m, 2H), 1.82-1.75 (m, 2H), 1.72-1.63
(m, 2H), 1.51-1.46 (m, 2H), 0.89-0.81 (m, 2H); *C NMR (101 MHz, CDCI,) 166.62, 163.80,
136.91, 136.22, 133.42, 132.12, 131.31, 131.20, 130.70, 130.43, 130.24, 129.04, 128.19, 126.53,

123.10, 122.23, 54.27, 40.17, 39.93, 29.78, 29.31, 27.81, 26.35, 26.25; IR (KBr, cm™): 3457.14,
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1698.34, 1103.87, 1008.67, 849.91, 783.21; HR-MS: m/z = 589.1035 ([M+H]"). 9c, yield: 48%;'H
NMR (400 MHz, CDCly) § 8.65 (d, J = 7.3 Hz, 1H), 8.57 (d, J = 8.5 Hz, 1H), 8.40 (d, J = 7.9 Hz,
1H), 8.04 (d, J = 7.9 Hz, 1H), 7.84 (t, J = 7.9 Hz, 1H), 7.67 (s, 2H), 7.40 (s, 1H), 6.29-6.06 (brs,
1H), 4.42 (s, 4H), 4.16 (t, J = 7.6 Hz, 2H), 3.46 (dd, J = 13.1, 7.0 Hz, 2H), 1.76-1.69 (m, 2H),
1.66-1.60 (M, 2H), 1.46-1.31 (m, 10H), 0.90-0.84 (m, 2H).

10a, yield: 30%; *H NMR (400 MHz, CDCls) § 8.71 (d, J = 7.4 Hz, 1H), 8.60 (d, J = 8.6 Hz,
1H), 8.48 (d, J = 7.9 Hz, 1H), 8.10 (d, J = 7.9 Hz, 1H), 7.90 (m, 1H), 7.63 (s, 2H), 7.35 (s, 2H),
7.29 (m, 1H), 5.51 (s, 4H), 4.53-4.48 (m, 2H), 3.86-3.81 (M, 2H), 3.75 (s, 4H), 3.43-3.18 (m, 16H),
2.48-2.25 (m, 8H), 1.90-1.75 (m, 12H), 1.44 (s, 36H); *C NMR (101 MHz, CDCl3) 5166.34,
164.05, 156.18, 144.22, 136.41, 136.36, 133.33, 132.18, 131.43, 131.14, 130.45, 130.35, 129.80,
128.90, 128.73, 128.10, 126.79, 125.18, 122.57, 122.50, 121.62, 79.16, 53.22, 49.73, 46.76, 45.35,
43.81, 39.74, 39.57, 28.42, 26.07; IR (KBr, cm™): 3411.75, 2969.88, 2931.93, 1687.65, 1590.06,
1478.92, 1413.86, 1365.06, 1232.23, 1172.59, 1047.89, 779.52; ESI-MS: m/z = 1351.3 ([M+H]").
10b, yield: 53%; *H NMR (400 MHz, CDCls) § 8.64 (dd, J = 7.3, 1.0 Hz, 1H), 8.58 (d, J = 8.5 Hz,
1H), 8.40 (d, J = 7.9 Hz, 1H), 8.05 (d, J = 7.9 Hz, 1H), 7.85 (dd, J = 8.5, 7.3 Hz, 1H), 7.72 (s, 2H),
7.36 (s, 2H), 7.29 (s, 1H), 6.765 (brs, 1H), 5.52 (s, 4H), 4.18 (s, 2H), 3.73 (s, 4H), 3.45-3.22 (m,
18H), 2.41 (brs, 6H), 1.80 (brs, 12H), 1.68-1.58 (m, 4H), 1.51-1.40 (m, 36H), 1.26 (s, 4H),
0.90-0.81 (m, 2H); *C NMR (101 MHz, CDCl3) § 166.14, 163.42, 163.39, 156.18, 144.24, 136.82,
136.35, 133.10, 131.83, 131.03, 130.98, 130.41,130.12, 129.80, 128.74, 127.99, 126.96, 122.87,
122.60,122.01, 79.18, 53.45, 53.24, 49.80, 46.80, 45.35, 43.86, 40.07, 39.87, 28.41, 27.70, 27.16,
26.34, 26.27, 26.60; IR (KBr, cm™): 3381.93, 2931.93, 1693.07, 1665.96, 1590.06, 1416.57,
1236.35, 1164.46, 1050.60, 782.23; ESI-MS: m/z = 1407.7 ([M+H]"). 10c, yield: 49%;'H NMR
(400 MHz, CDCls) § 8.65 (dd, J = 7.3, 1.0 Hz, 1H), 8.57 (dd, J = 8.5, 1.0 Hz, 1H), 8.41 (d, J = 7.9
Hz, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.85 (dd, J = 8.5, 7.4 Hz, 1H), 7.67 (s, 2H), 7.36 (s, 2H), 7.29 (s,
1H), 6.53 (s, 1H), 5.52 (s, 4H), 4.23-4.09 (M, 2H), 3.74 (s, 4H), 3.98-3.27 (m, 18H), 2.42 (brs, 8H),
1.94-1.79 (m, 12H), 1.78-1.65 (m, 2H), 1.61-1.56 (m, 2H), 1.45-1.38 (m, 36H), 1.38-1.21 (m,
10H), 0.88-0.84 (m, 2H);"*C NMR (101 MHz, CDCls) 5166.08, 163.25, 126.22, 156.13, 144.24,
136.84, 136.34, 132.91, 131.71, 130.90, 130.32, 129.92, 129.71, 128.67, 127.91, 126.87, 122.91,
122.60, 122.05, 79.12, 53.44, 53.19, 49.87, 46.82, 45.35, 43.87, 40.39, 40.17, 29.51, 29.43, 29.25,

29.11, 28.39, 27.87, 27.14, 26.92, 26.85, 26.04; IR (KBr, cm™): 3436.14, 2929.22, 1687.65,
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1660.54, 1598.19, 1411.14, 1359.64, 1245.78, 1172.59, 1447.89, 782.23; ESI-MS: m/z = 1463.7

([M+H]").
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4. NMR, Ms, and IR spectra of compounds synthesized
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L] +TOF MS: 0.4308 to 0.4785 min from Sample 83 (GYG-A2) of 20160401

10e5
15e5

1.4e5

1365

8.0e4

T.0e4

Intensity, cps

5.0e4

i fi

836.4454

Max. 1.7e8 cps

Chemical Formula: C3gHsgN20 5

Exact Mass: 634 4346

e18 a20 622 024

Aa

HN'--Q—OH

Chemical Formula: CagHegNoOs
Exact Mass: 634 4346

1383.98——

I8 ) (S, 0 L 7 g Y [T S [

2750 2500 2250 2000

S11

7 T T
1750

o
1250

O

[
1000

o I



LRER'0
E9LR0
8T6Y'0
FLPE'L
SRPZ'L
6ZLET
ZELP'L
LBTF'L

LISEL
momﬂm
011,

SSL1T,
9zrlZ~
PR8TT
Z61ET

8Z09°C
8RZ9'E
6PE9E
9L99°E
E0SLE
ESOLE
LSLLE
BORL'E
ELORE
LTl
8eFL'F
"ZOL'F

9TFLOA,
0paL'9""

TN
0LGS'L
Lo19'L
79£9'L4
LL£0'8~,
STS0'R
SabbR
@Ev.mw
L9LS'8
0p6s's

N. -0

)

L,

HN

Chemical Formula: CasHsgNo O3

Exact Mass: 562.41

cocl,

= 00
To.wm-
= 00

00y

00l
00

K

00
00|

o

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

10.0

OH

T
505

HN* -
Exact Mass: 562.4134

S
I

Chemical Formula: CasHesN

——zveie

1250

R
1750 1500

U

!
2000

S12



0O — T M Oh N O D 08— [l o s B -t T DO~ — W — T N OO Oh — O
o 00 b AT oy Banlan 5 BE==] o 00wy [~ 00 0nen 0N OO0 — O 00N Voo
— Oh 00O o | — OO = oo D O Oy SIS il g~ 5Oy [
ThEs 2555 49R&E = FE&&TE F ShERAGEEESdhndR k&
o666 od o 6 o6 T o o S S vi T F T e I e R I e I s Iy R QUL g
B e e I e e VS ca s e
Q
DR
© N. O
HN.
8%
Q N
Chemical Formula: CagHgaNaOg
Exact Mass: 84649
CDCl
3 N3
Fa R T iy A b e
oo coco = = Soo o soocoo S o
SS SSSsS S S SS= S SSSSS¢ S
B s g = ] < i = ool T o
T T T f T T T T T T T ; T T T T f T T T T
00 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
ppm
ou
L ~TOF MS: 0.2952 to 0.5181 min from Sampie 88 (GYG-B2) of 20160401 (DuoS; m Max. 1.4e5 cps.
B847.4870
8500
0
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Chemical Formula: CagHazMeOs
Exact Mass: 848.4949
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

8482 formula(e) evaluated with 33 results within limits (up to 50 closest results for each mass)

HN
Elements Used: \O\ﬁ sHCl
C:0-100 H:0-120 N:0-15 ©O:0-10 I: 0-4 o 5
Moy (\a’)
GYG-152 17 (0.315) ChemicalFormuls Cr2ir s Nl Sy a
TOF MS ES+ (&)
7.30e+002
166 1267.8833
i 1268.8833
i 1269.9182
| | 127007358 5706010
1267,6074 12682109 |
olr— : - - T , ; miz
1267.00 1268.00 1269.00 1270.00 1271.00 1272.00
Minimum: ~1.5
Mascimum: 5.0 5.0 50.0
Mass Cala. Mass DBE Li—FIT Formuala
1267.8833 1267.8832 40 . 24.1 c44 b N15 s 1%
1267.8838 225 28.1 c46 H38 N3 o8 I4
1267 .8838 S35 22 H115 N8 o8
1267.8827 7.5 6.4 H25 N3 ©7 I3
1267.8825 33.5 28.2 H30 N13 o2 I4
1267.8843 BOS 63.4 H34 N15 o9 I4
1267.8846 35.5 9.1 Hils 3
1267.8819 10.5 8.3 H34 N O I4
1267.8819 36.5 7.4 H1ll N6
1267.8851 325 23.2 H34 N7 ©04 I4
1267.8851 28.5 2.0 H11ll N12 4
1267.8811 28.5 3: 34 N9 ©06 I4
1267.8811 24.5 0. H11ll N14 6
1267.8859 39.5 19 H25 N9 ©0l0 I3
1267.8806 315 55 H115 N2 OS5
1267.8804 17:5 0. H120 N1Z2 |
1267.8865 22.5 2., H119 N2 ©O10
1267.8865 37.8 18.9 H30 N11 I4
1267.8800 48.5 8.8 H21 N9 s p
1267 .- 8798 19 .5 0.2 H11S N1O o010
1267.8798 23.5 39.8 1138 NS 10 I4
1267.8872 44.5 i P g H21 N13 o6 I3
1267.8878 b (R 18.9 H38 ™~ o6 I4
1267.8878 27 S g M H115 NG o6
1267.8787 43.5 il H25 NS5 09 T3
1267.8784 29.5 35.8 H30 N15 ©4 14
1267.8883 24.5 47.9 H34 N13 07 14
1267.8779 22.9 ¢ ] H11L1 N8 O3
1267 . 8779 36. 5 14.4 34 N3 o3 I4
1267.8891 32.5 4.4 H111 N1 oz
1267.8892 36.5 15.1 H34 NS oz I4
1267.8773 49.5 - e B H17/ N15 o3 o %2 ¥
1267.8771 24.5 46.6 H34 N11 08 I4
—MNOO = O NS O o (=3 Sl VO — oM -2 a) 00— NN
N — O — O M — 00 WV \O O T 0000 [ =1 =3 =) oMo oo o= o
AoV TN T CND o s L oMo wnoS -~ 00 -3 o L wvm
BNT A= ST TS = il s N— BN S0 VT 88y
(LI SippbilD T ST GRS 7 7 ResS
Oy N 20
( HN
/t(\N
N N HN
\ 7
HN o N
8HCI
(o]
N,NeN (\ﬁ
Chemical Formula: CeeHigeN14O4a \7k/
Exact Mass: 1194.85 U
CD;SOCD4-0,0
L\ s B o o Lo — w7 —_ T Ty
o o o o
L= (=4 b= b= =3 b= (=4 (=1 k=4 =1 L= (=4 =4
S = = = = < < o N o = v <
= o of = <t = o = = < Q
T T T T T T T T T T T T 7 T T T T F i T T
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Eilemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Page 1

Number of isotope peaks used for i-FIT = 2 O4N_O
Monocisotopic Mass, Even Electron ions [5:5 'ﬁ/‘m"}
8189 formuta(e) evaluated with 36 results within limits (up to 50 closest results for each mass) N {‘_5“
4 HN N
Elements Used: QO widi
C: 0-100 H:0-120 N:0-15 O:0-10 1I: 0-4 Ny (\N,)
o H
GYG-153 7 (0.130) Chemicsl Formula: Cesh1osNt 04 "K'"\in
TOF MS ES+ Exact Mass : 1194.85
6.89e+002
100 1195.8610
1196.8656
Yo
j 1197.8707
| 1198.8429
4 1195.6600 | 1195,6647‘ i 1199.0441
o, . e - by — T T T T T e TRy m/z
1195.00 1196.00 1197.00 1188.00 1189.00 1200.00
Minimum: -1.5
Max irum: 5.0 5.0 50.0
Mass Calc. Mass mpa rrM DBE Formala
1195.8610 1195.8611 —0.1 —-0.1 3.5 5, ©56 H120 N14 OS5 I
1195.8613 0.3 -0.3 1T .S 1 c72  H115 N4 010
1195.8613 -0.3 -0.3 32.5 2 40 H26 N13 T4
5 < 0.3 34.5 2 Cc40 H21 N1l O I3
-0.5 46.5 s 56 H21 N3 ©5 I3
- LSS 1 c72  HL20 N6 T
o 275 3 ©39 H30 N9 04 I4
0 23.5 1 69 H107 N14 04
- 39.5 2 ©41  HLY7  N15 06 I3
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+TOF MS: 11 MCA scans from Samgple 1 (GYG-8A) of 20180408 {recalibrated).wiff Max. 1.9e4, Smooth
=7  0=0. 001 {DuoSpray )

1904 5850499 __ss7.0481

1804

17e4 L _Formula ... e | mDa Error pm Error Il!]

ey 1 C23 H17 N8 O3 Na Br | 555.0499 -0.0188 -0.034 185
C25 H19 NS O4 Na Br | 555.0512 -1.3615 -2.453 18

1.5e4 €20 H16 N10 OS Br 555.0483 1.5985 2388 175
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Chemical Formula: Co3H,7BrNgO4
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| !
il f i
70 \ | i
68 II". / :
66 ] \/
7
64 | o
62 han)
=
0
60
58 1 i
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)
Elemental Composition Report Page 1
Single Mass Analysis ALY N
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0 S ub bR g C\wm
Element prediction: Off & o H"“ /)
Number of isotope peaks used for i-FIT = 2 OuNo 383
Monoisotopic Mass, Even Electron lons
855 formula(e) evaluated with 3 results within limits (up to 50 closest results for each mass) _ Be i
Elements Used: Chamcaéx I:o:&:xcégggr.\‘g
C:0-50 H:0-70 N:0-15 0:0-5 S:0-2 Br:0-1
HHY-032 19 (0.351)
TOF MS ES+
3.55e+002
100 953.4515
I 951.4492
|
i 954.4534
955.4708
: 040.7773 951.2849 | 9522409 9533020‘ 953.6608 | 95554868 955'5906956.4589
= . E 5 ’ -~ NUSSEES M0 S ) st T m/2
949.00 950.00 951.00 952‘.00 953.00 954.00 955.00 956.00 957.00
Minimum: =15
Maximum: 5.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
951.4492 951.4486 0.6 0.6 23.5 2.2 C48 H63 N12 05 82
951.4503 =8t =12 17.5 4.1 C44 H68 N14 03 S Br
951.4469 2.3 2.4 22.5 3.0 C47 H64 N14 03 Br
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| 004, 0=5. 001 )
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Formula ... m| mbDa ppm Error | DBE
' C27 H26 N8 03 Br 589.1305 0.0254 0.0432 185
€28 H25 N8 Na Br 589.1308 -0.2482 -0.4231 20
' C27 H29 NS 04 Ns Br | 589.1295 1.088 1.8488 15
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Elemental Composition Report Page 1
. . N N
Single Mass Analysis ' {H‘.S(@' 'Nx}a’:"\
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0 Com . . )
Element prediction: Off Ah sHCL
Number of isotope peaks used for i-FIT = 2 ;
QN O
Monoisotopic Mass, Even Electron lons &5
695 formula(e) evaluated with 6 results within limits (up to 50 closest results for each mass) T
Elements Used: 5
C:0-55 H:0-80 N:0-15 0:0-10 Br: 0-1 s Gogt3y 02
HYY-053 24 (0.444)
TOF MS ES+
5.05e+002
56 1007,5074 10095062
] 1008.5219 1010.4910
|
| |
| 1011.5071
] 1007.3691 | i
o _100264171003.2703 il i 10124774 10215562
- Tl - B . T T T miz
1002.0 1004.0 1006.0 1008.0 1010.0 1012.0 1014.0 1016.0 1018.0 1020.0 1022.0
Minimum: =d@s
Maximum: 5.0 5.0 50,0
Mass Calc. Mass mba PPM DBE L=BLT Formula
1007.5074 1007.5082 -0.8 -0.8 175 01 C50 H76 N10 07 Br
1007.5095 -2.1 -2.1 22.5 0.3 C51 H72 N14 03 Br
1007.5103 =29 =2.9 24.5 0.2 C51 H67 N12 010
1007.5042 32 3.2 13.:5 0.7 C45 H76 N12 09 Br
1007.5109 -3.5 =35 16.5 0.3 C54 H80 N4 09 Br
1007.5122 -4.8 -4.8 1.5 0.7 C55 H76 N8 05 Br
[ B2 B i S NV A =) w0 QN > — o < =]
BLRNS80E88EeIALT sS¥aR N R N
LYo TFTOOS R R KRR "= == 22 o A
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Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
447 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-55 H:0-80 N:0-15 0:0-10 Br:0-1
HYY-059 2 (0.037)
TOF MS ES+ ] o:p
5.36e+002
1065.
1oo~| 1063,5737 065,3800 5_2_/, .
| N
| 83e! st ?
] | 1064.5686 1066.5758 bt ?%”:’%'3"“(”
' | ‘ 1067.5878
- 1065.7538
. 1063.2422 1064.4106 J0AT424 / 1066.7970| 1068.5847
% S, S SO 5 RS i S L : LAl C 0 . Y
1063.0 1064.0 1065.0 1066.0 1067.0 1068.0 1069.0 1070.0 1071.0 1072.0
Minimum: =1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
1063.5737 1063.5729 0.8 0.8 24.5 0.1 C55 H75 N12 010
1063.5721 i 108 22.5 0.1 C55 H80 N14 03 Br
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