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Experimental

Chemistry

All of the chemicals used in the synthesis were purchased from Sigma-Aldrich and were used
as such. Thin layer chromatography was used to monitor the progress of the reactions and
checked by precoated TLC plates (E. Merck Kieselgel 60 F,s4) with spots being visualized by
iodine vapors. Compounds were purified over silica gel (60-120 mesh) column or
recrystallized with suitable solvents. Solvents were distilled before using for purification
purposes. Meting points were recorded on an ERS automated melting point apparatus and are
uncorrected. IR spectra were recorded using Perkin-Elmer and Bruker FT-IR and the values
are expressed as Amsx cm’. Mass spectral data were recorded on a Jeol-AccuTOF JMS-
T100LC and micromass LCT Mass Spectrometer/Data system. The 'H NMR and *C NMR
spectra were recorded on Jeol Spectrospin spectrometer at 400 MHz and 100 MHz
respectively using TMS as an internal standard. The chemical shift values are recorded on &
scale and the coupling constants (J) are in Hz. HPLC was done using Waters HPLC system,
25 ¢cm C18 column, and a run time of 60 min.

General procedure for the synthesis of compounds 6a-d and 7a-d

To a well stirred solution of 2,4-dichloro-6-methyl-pyrimidine (2.0 g, 12.2 mmol) and
triethylamine (2.48 g, 24.5 mmol) in ethanol (50 ml) at room temperature was added
diamines Sa-d (12.2 mmol). The reaction mixture was allowed to stir overnight at room
temperature. After completion of reaction as evident by TLC, reaction mixture was poured
into ice cold water (250 ml) and precipitate thus formed was filtered and washed with excess
of water at vaccum pump. The crude precipitate was then dried, dissolved in 100 ml of CHClI;
and extracted with water (2 x 500 ml) and finally with brine. Excess of solvent was
evaporated to dryness under vaccum and the crude product thus obtained was purified by
Si0; column using MeOH/CHCI; as eluent to yield respective compounds 6a-d and 7a-d.
N-(2-chloro-6-methyl-pyrimidin-4-yl)-N'-(7-chloro-quinolin-4-yl)-ethane-1,2-diamine
(6a): White solid; Yield: 75 %; mp 220-222 °C; IR (cm™, KBr): 3269, 2954, 1581, 1434,
1234, 1105, 848; '"H NMR (400 MHz, DMSO-dj): 2.20 (s, 3H), 3.39-3.46 (m, 4H), 6.57 (s,
1H), 6.71 (d, 1H, J = 5.5 Hz), 7.37 (brs, 1H), 7.41 (dd, 1H, J = 11.0 Hz, 2.0 Hz), 7.65 (brs,
1H), 7.74 (d, 1H, J = 2.3 Hz), 8.15 (d, 1H, J = 8.7 Hz), 8.37 (d, 1H, J = 5.5 Hz); ESI-MS



(m/z): 348.10 (M+H)"; Anal. Calcd for C;6H;5sCppNs: C, 55.19; H, 4.34; N, 20.11; Found: C,
55.28; H, 4.30; N, 20.13. HPLC purity: 98.6 %
N-(2-Chloro-6-methyl-pyrimidin-4-yl)-N'-(7-chloro-quinolin-4-yl)-propane-1,3-diamine
(6b): Pale yellow solid; Yield: 78 %; mp 192-194 °C; IR (cm'l, KBr): 3263, 3062, 2963,
1583, 1363, 1280, 1100, 848; 'H NMR (400 MHz, DMSO-dj): 1.88 (quin, 2H), 2.18 (s, 3H),
3.28-3.33 (m, 4H), 6.44 (d, 1H, J = 5.4 Hz), 6.53 (s, 1H), 7.28 (brs, 1H), 7.42 (dd, 1H, J =
11.0 Hz, 2.0 Hz), 7.63 (brs, 1H), 7.75 (d, 1H, J = 2.3 Hz), 8.23 (d, 1H, J = 9.1 Hz), 8.35 (d,
1H, J = 5.5 Hz); °C NMR (100 MHz, DMSO-dy): 24.48, 28.16, 39.80, 41.05, 99.58, 108.78,
118.39, 124.94, 124.98, 128.39, 134.30, 149.96, 150.94, 152.76, 160.84, 163.03, 170.59;
ESI-MS (m/z): 362.11 (M+H)"; Anal. Caled for C,7H;,CpNs: C, 56.36; H, 4.73; N, 19.33
Found: C, 56.42; H, 4.74; N, 19.38; HPLC purity: 98.4 %
N-(2-Chloro-6-methyl-pyrimidin-4-yl)-N'-(7-chloro-quinolin-4-yl)-butane-1,4-diamine
(6¢): White solid; Yield: 70 %; mp 156-158 °C; IR (cm'l, KBr): 3286, 2955, 1581, 1367,
1290, 1137, 1102, 871; '"H NMR (400 MHz, CDCl;): 1.73-1.87 (m, 4H), 2.28 (s, 3H), 3.37
(q, 2H), 3.52 (q, 2H), 5.13 (brs, 1H), 5.30 (brs, 1H), 6.41 (d, 1H, J = 5.5 Hz), 6.45 (s, 1H),
7.34 (dd, 1H, J=11.0 Hz, 2.0 Hz), 7.66 (d, 1H, J= 8.7 Hz), 7.95 (d, 1H, J=2.3 Hz), 8.52 (d,
1H, J = 5.5 Hz); ESI-MS (m/z): 376.33 (M+H)+; Anal. Calced for CigHoCpNs: C, 57.45; H,
5.09; N, 18.61 Found: C, 57.39; H, 5.16; N, 18.62; HPLC purity: 99.0 %
N-(2-Chloro-6-methyl-pyrimidin-4-yl)-N'-(7-chloro-quinolin-4-yl)-hexane-1,6-diamine
(6d): Off white solid; Yield: 80 %; mp 103-105 °C; IR (cm'l, KBr): 3277, 3065, 2937, 1581,
1366, 1291, 1078, 849, 797; 'H NMR (400 MHz, CDCl3): 1.45-1.55 (m, 4H), 1.60-1.67 (m,
2H), 1.73-1.81 (m, 2H), 2.29 (s, 3H), 3.31 (q, 4H), 3.43 (q, 4H), 4.96 (brs, 1H), 5.14 (brs,
1H), 6.41 (d, 1H, J=5.5 Hz), 6.43 (s, 1H), 7.36 (dd, 1H, J=11.0 Hz, 2.0 Hz), 7.65 (d, 1H, J
= 8.7 Hz), 7.96 (d, 1H, J = 2.3 Hz), 8.53 (d, 1H, J = 5.5 Hz); ESI-MS (m/z): 404.11 (M+H)";
Anal. Calcd for C,0H»3CpNs: C, 59.41; H, 5.73; N, 17.32 Found: C, 59.44; H, 5.71; N, 17.31;
HPLC purity: 97.1 %
N-(4-chloro-6-methyl-pyrimidin-2-yl)-N'-(7-chloro-quinolin-4-yl)-ethane-1,2-diamine
(7a): White solid; Yield: 22 %; mp 208-210 °C; IR (cm'l, KBr): 3257, 2969, 1584, 1432,
1368, 1248, 1140, 973; '"H NMR (400 MHz, DMSO-dy): 2.13 (s, 3H), 3.41-3.48 (m, 4H),
6.25 (s, 1H), 6.70 (d, 1H, J= 5.4 Hz), 7.32 (brs, 1H), 7.41 (dd, 1H, J=11.0 Hz, 2.0 Hz), 7.74
(d, 1H, J = 2.3 Hz), 7.91 (brs, 1H), 8.16 (d, 1H, J = 8.7 Hz), 8.37 (d, 1H, J = 5.5 Hz); °C
NMR (100 MHz, DMSO-dy): 22.87, 38.29, 41.33, 98.89, 102.94, 117.44, 124.00, 124.17,
127.42, 133.49, 148.95, 150.11, 151.80, 159.46, 164.05, 165.43; ESI-MS (m/z): 348.10



(M+H)"; Anal. Calcd for C¢H;sC;oNs: C, 55.19; H, 4.34; N, 20.11; Found C, 55.15; H, 4.32;
N, 20.21; HPLC purity: 98.7 %
N-(4-Chloro-6-methyl-pyrimidin-2-yl)-N'-(7-chloro-quinolin-4-yl)-propane-1,3-diamine
(7b): Pale yellow solid; Yield: 15 %; mp 172-174 °C; IR (cm'l, KBr): 3264, 3063, 2964,
1583, 1364, 1280, 1100, 863; 'H NMR (400 MHz, DMSO-dj): 1.89 (quin, 2H), 2.14 (s, 3H),
3.24-3.35 (m, 4H), 6.25 (s, 1H), 6.46 (d, 1H, J = 5.4 Hz), 7.28 (brs, 1H), 7.43 (dd, 1H, J =
11.0 Hz, 2.0 Hz), 7.76 (d, 1H, J = 2.3 Hz), 7.81 (brs, 1H), 8.25 (d, 1H, J = 9.1 Hz), 8.37 (d,
1H, J = 9.1 Hz); °C NMR (100 MHz, DMSO-dy): 22.85, 27.22, 38.01, 40.12, 98.71, 102.79,
117.48, 124.09, 127.46, 133.43, 149.03, 150.04, 151.84, 159.51, 164.00, 165.04, 167.75;
ESI-MS (m/z): 362.12 (M+H)"; Anal. Caled for C;7H;7CpNs: C, 56.36; H, 4.73; N, 19.33;
Found: C, 56.37; H, 4.76; N, 19.41.
N-(4-Chloro-6-methyl-pyrimidin-2-yl)-N'-(7-chloro-quinolin-4-yl)-butane-1,4-diamine
(7¢): White solid; Yield: 25 %; mp 175-177 °C; IR (cm'l, KBr): 3251, 3127, 2957, 1589,
1367, 1234, 1139, 972, 847; 'H NMR (400 MHz, CDCl3): 1.79-1.82 (m, 4H), 2.31 (s, 3H),
3.36-3.40 (m, 4H), 5.13 (brs, 1H), 5.30 (brs, 1H), 6.06 (s, 1H), 6.39 (d, 1H, J= 5.5 Hz), 7.35
(dd, 1H, J=11.0 Hz, 2.0 Hz), 7.66 (d, 1H, J = 8.7 Hz), 7.95 (d, 1H, J = 2.3 Hz), 8.51 (d, 1H,
J=5.5Hz); C NMR (100 MHz, CDCls): 22.71, 24.83, 25.97, 41.88, 97.93, 102.13, 116.81,
122.29, 123.74, 127.18, 133.63, 148.36, 149.67, 151.09, 159.26, 163.55, 164.25; ESI-MS
(m/z): 376.16 (M+H)"; Anal. Calcd for C;sH,oCpNs: C, 57.45; H, 5.09; N, 18.61; Found: C,
57.50; H, 5.10; N, 18.67.
N-(4-Chloro-6-methyl-pyrimidin-2-yl)-N'-(7-chloro-quinolin-4-yl)-hexane-1,6-diamine
(7d): White solid; Yield: 18 %; mp 99-101 °C; IR (cm'l, KBr): 3108, 2941, 1580, 1366,
1280, 1221, 1163, 972; "H NMR (400 MHz, CDCl3): 1.41-1.53 (m, 4H), 1.59-1.67 (m, 2H),
1.73- 1.79 (m, 2H), 2.30 (s, 3H), 3.27-3.32 (m, 4H), 4.97 (brs, 1H), 5.16 (brs, 1H), 6.04 (s,
1H), 6.39 (d, 1H, J = 5.5 Hz), 7.34 (dd, 1H, J = 11.0 Hz, 2.0 Hz), 7.64 (d, 1H, J = 8.7 Hz),
7.94 (d, 1H, J = 2.3 Hz), 8.51 (d, 1H, J = 5.5 Hz); ESI-MS (m/z): 404.38 (M+H)"; Anal.
Calcd for Cy0Hp3CpNs: C, 59.41; H, 5.73; N, 17.32; Found: C, 59.35; H, 5.80; N, 17.31;
HPLC purity: 98.1 %

General Procedure for the synthesis of compounds 8a-n

In a 100 ml round bottom flask, compound 6a-d (1 eq.) was taken and dissolved in 10 ml of
DMF. To this, a solution of respective amine (3 eq.) in DMF (5 ml) was added dropwise.
Reaction mixture was allowed to stir at 100-120 °C for 10 hours monitored by TLC. After
completion, water (50 ml) was added to reaction mixture and it was extracted with EtOAc (2

x 25 ml). Organic layer was then collected, washed with water (2 x 100 ml) and brine, dried



over Na,SO4 and finally excess of solvent was evaporated under vaccum. The crude residue
thus obtained was purified by SiO, column using MeOH/CHCI; as eluent to afford respective
compounds 8a-n.
N-(7-chloro-quinolin-4-yl)-N'-(6-methyl-2-piperidin-1-yl-pyrimidin-4-yl)-ethane-1,2-
diamine (8a): White solid. Yield: 85 %; mp 177-179 °C; IR (cm™, KBr): 3385, 3344, 2941,
1580, 1447, 1331, 1237, 1141, 790; "H NMR (400 MHz, DMSO-dy): 1.36-1.49 (m, 6H), 2.02
(s, 3H), 3.31-3.41 (m, 8H), 5.85 (s, 1H), 6.56-6.72 (m, 2H), 7.34 (dd, 1H, J = 11.0 Hz, 2.0
Hz), 7.41 (brs, 1H), 7.68 (d, 1H, J =2.3 Hz); 8.07 (d, 1H, J = 8.7 Hz), 8.28 (d, 1H, J=5.5
Hz); ESI-MS (m/z): 397.22 (M+H)"; Anal. Calcd for C,HysCINg: C, 63.55; H, 6.35; N,
21.17; Found: C, 63.53; H, 6.39; N, 21.26; HPLC purity: 99.7 %
N-(7-Chloro-quinolin-4-yl)-N'-(6-methyl-2-piperidin-1-yl-pyrimidin-4-yl)-propane-1,3-
diamine (8b): Pale yellow solid; Yield: 82 %; mp 194-196 °C; IR (cm'l, KBr): 3241, 3079,
1940, 1615, 1587, 1361, 1208, 1001, 804; 'H NMR (400 MHz, CDCls): 1.46-1.56 (m, 6H),
1.87 (quin, 2H), 2.16 (s, 3H), 3.36 (q, 2H), 4.45 (t, 4H), 3.49 (q, 2H), 4.86 (brs, 1H), 5.72 (s,
1H), 5.92 (brs, 1H), 6.32 (d, 1H, J= 5.4 Hz), 7.22 (dd, 1H, J=11.0 Hz, 2.0 Hz), 7.66 (d, 1H,
J=28.7Hz),7.85 (d, 1H, J = 2.3 Hz), 8.41 (d, 1H, J= 5.5 Hz); *C NMR (100 MHz, CDCl;):
24.36, 24.67, 25.45, 29.06, 38.55, 40.34, 44.89, 92.36, 98.86, 117.43, 121.55, 124.83, 128.53,
134.63, 149.18, 149.91, 151.96, 162.42, 162.84, 165.62; ESI-MS (m/z): 411.23 (M+H)";
Anal. Calcd for Cy,H,7CINg: C, 64.30; H, 6.62; N, 20.45; Found: C, 64.42; H, 6.68; N, 20.41;
HPLC purity: 99.1 %
N-(7-Chloro-quinolin-4-yl)-N'-(6-methyl-2-piperidin-1-yl-pyrimidin-4-yl)-butane-1,4-
diamine (8c): White solid; Yield: 88 %; mp 187-189 °C; IR (cm'l, KBr): 3247, 3067, 2935,
1581, 1364, 1210, 1079, 848; 'H NMR (400 MHz, CDCls): 1.49-1.65 (m, 6H), 1.73-1.79 (m,
2H), 1.83-1.89 (m, 2H), 2.17 (s, 3H), 3.35 (q, 2H), 3.45-3.52 (m, 6H), 4.79 (brs, 1H), 5.25
(brs, 1H), 5.76 (s, 1H), 6.38 (d, 1H, J= 5.5 Hz), 7.31 (dd, 1H, J=11.0 Hz, 2.0 Hz), 7.63 (d,
1H, J = 8.7 Hz), 7.93 (d, 1H, J = 2.3 Hz), 8.50 (d, 1H, J = 5.5 Hz); *C NMR (100 MHz,
CDCl): 24.09, 24.67, 25.43, 25.75, 27.64, 40.64, 43.02, 44.87, 91.91, 98.92, 117.14, 121.21,
125.04, 128.56, 134.66, 149.05, 149.76, 151.93, 162.17, 162.90, 165.67; ESI-MS (m/z):
425.31 (M+H)"; Anal. Calcd for C,3H9CINg: C, 65.00; H, 6.88; N, 19.78; Found: C, 64.98;
H, 6.90; N, 19.81; HPLC purity: 97.9 %
N-(7-Chloro-quinolin-4-yl)-N'-(6-methyl-2-piperidin-1-yl-pyrimidin-4-yl)-hexane-1,6-
diamine (8d): Light brown solid; Yield: 82 %; mp 97-99 °C; IR (cm'l, KBr): 3314, 2933,
1579, 1368, 1232, 1134, 983, 853, 789; 'H NMR (400 MHz, CDCls): 1.47-1.64 (m, 12H),
1.72-1.79 (m,2H), 2.17 (s, 3H), 3.29 (q, 2H), 3.39 (q, 2H), 3.54 (t, 4H), 4.76 (brs, 1H), 5.07



(brs, 1H), 5.74 (s, 1H), 6.39 (d, 1H, J = 5.5 Hz), 7.34 (dd, 1H, J = 11.0 Hz, 2.0 Hz), 7.67 (d,
1H, J = 8.7 Hz), 7.95 (d, 1H, J = 2.3 Hz), 8.51 (d, 1H, J = 5.5 Hz); ESI-MS (m/z): 453.35
(M+H)"; Anal. Calcd for CsH33CINg: C, 66.28; H, 7.34; N, 18.55; Found: C, 66.32; H, 7.35;
N, 18.49; HPLC purity: 96.9 %
N-(7-Chloro-quinolin-4-yl)-N'-(6-methyl-2-morpholin-4-yl-pyrimidin-4-yl)-ethane-1,2-
diamine (8¢): Pale yellow solid; Yield: 86 %; mp 165-167 °C; IR (cm'l, KBr): 3391, 3245,
2954, 1585, 1438, 1228, 1110, 993; '"H NMR (400 MHz, DMSO-dj): 2.09 (s, 3H), 3.35-3.48
(m, 8H), 3.57 (t, 4H), 5.91 (s, 1H), 6.62-6.70 (m, 2H), 7.41 (dd, 1H, J = 11.0 Hz, 2.0 Hz),
7.44 (brs, 1H), 7.74 (d, 1H, J = 2.3 Hz), 8.14 (d, 1H, J = 9.1 Hz), 8.35 (d, 1H, J = 5.5 Hz);
ESI-MS (m/z): 399.20 (M+H)"; Anal. Calcd for C,0HxCINgO: C, 60.22; H, 5.81; N, 21.07;
Found: C, 60.34; H, 5.79; N, 21.09; HPLC purity: 90.8 %
N-(7-Chloro-quinolin-4-yl)-N'-(6-methyl-2-morpholin-4-yl-pyrimidin-4-yl)-propane-1,3-
diamine (8f): White solid; Yield: 82 %; mp 165-167 °C; IR (cm™, KBr): 3233, 3063, 2954,
1576, 1366, 1247, 1123, 791; '"H NMR (400 MHz, CDCls): 1.92 (quin, 2H), 2.20 (s, 3H),
3.39 (q, 2H), 3.47 (t, 4H), 3.52 (q, 2H), 3.66 (t, 4H), 5.22 (brs, 1H), 5.71 (s, 1H), 5.95 (brs,
1H), 6.34 (d, 1H, J = 5.4 Hz), 7.25 (dd, 1H, J = 11.0 Hz, 2.2 Hz), 7.72 (d, 1H, J = 8.7 Hz),
7.89 (d, 1H, J = 2.3 Hz), 8.44 (d, 1H, J = 5.5 Hz); °C NMR (100 MHz, CDCls): 24.10,
28.85, 38.56, 40.34, 44.09, 66.46, 92.27, 98.85, 117.35, 121.52, 124.93, 128.46, 134.73,
149.06, 149.90, 151.83, 161.87, 163.27, 165.70; ESI-MS (m/z): 413.21 (M+H)"; Anal. Calcd
for C,1HasCINGO: C, 61.08; H, 6.10; N, 20.35; Found: C, 61.12; H, 6.17; N, 20.40; HPLC
purity: 99.5 %
N-(7-Chloro-quinolin-4-yl)-N'-(6-methyl-2-morpholin-4-yl-pyrimidin-4-yl)-butane-1,4-
diamine (8g): White solid; Yield: 80 %; mp 214-216 °C; IR (cm'l, KBr): 3256, 3066, 2964,
1583, 1367, 1245, 1122, 994, 790; '"H NMR (400 MHz, CDCl5): 1.72-1.80 (m, 2H), 1.83-
1.91 (m, 2H), 2.20 (s, 3H), 3.36 (q, 2H), 3.48 (q, 2H), 3.52 (t, 4H), 3.71 (t, 4H), 4.83 (brs,
1H), 5.19 (brs,1H), 5.75 (s, 1H), 6.40 (d, 1H, J= 5.5 Hz), 7.32 (dd, 1H, J=11.0 Hz, 2.0 Hz),
7.63 (d, 1H, J = 8.7 Hz), 7.95 (d, 1H, J = 2.3 Hz), 8.51 (d, 1H, J = 5.5 Hz); >C NMR (100
MHz, CDCls): 22.75, 24.18, 25.83, 41.39, 42.69, 64.93, 89.96, 97.19, 122.10, 122.28, 122.80,
126.34, 132.68, 147.77, 149.11, 150.43, 160.69, 161.99, 164.64; ESI-MS (m/z): 427.29
(M+H)"; Anal. Calcd for C5,H»7CINGO: C, 61.89; H, 6.37; N, 19.68; Found: C, 61.99; H,
6.45; N, 19.70; HPLC purity: 96.2 %
N-(7-Chloro-quinolin-4-yl)-N'-(6-methyl-2-morpholin-4-yl-pyrimidin-4-yl)-hexane-1,6-
diamine (8h): Pale yellow solid; Yield: 90 %; mp 107-109 °C; IR (cm'l, KBr): 3245, 2935,
2855, 1579, 1366, 1220, 1123, 994, 789; '"H NMR (400 MHz, CDCl;): 1.44-1.46 (m, 4H),



1.55-1.62 (m, 2H), 1.69-1.74 (m, 2H), 2.20 (s, 3H), 3.27 (q, 2H), 3.36 (q, 2H), 3.54 (t, 4H),
3.78 (t, 4H), 4.88 (brs, 1H), 5.26 (brs, 1H), 5.73 (s, 1H), 6.37 (d, 1H, J = 5.1 Hz), 7.31 (dd,
1H, J=11.0 Hz, 2.0 Hz), 7.70 (d, 1H, J = 8.7 Hz), 7.93 (d, 1H, J = 2.2 Hz), 8.50 (d, 1H, J =
5.1 Hz); >C NMR (100 MHz, CDCls): 24.13, 26.62, 26.82, 28.66, 29.60, 41.04, 43.06, 44.09,
66.53, 91.58, 98.93, 117.07, 121.00, 125.08, 128.62, 134.67, 149.04, 149.68, 151.94, 162.00,
163.45, 166.31; ESI-MS (m/z): 456.21 (M+H)"; Anal. Calcd for Co4H3 CIN4O: C, 63.35; H,
6.87; N, 18.47; Found: C, 63.29; H, 6.91; N, 18.46; HPLC purity: 99.5 %
N-(7-Chloro-quinolin-4-yl)-N'-[6-methyl-2-(4-methyl-piperazin-1-yl)-pyrimidin-4-yl]-
ethane-1,2-diamine (8i): White solid 83 %; Yield: ; mp 134-136 °C; IR (cm™, KBr): 3385,
3066, 2940, 1581, 1445, 1305, 1139, 997, 793; '"H NMR (400 MHz, CDCl3): 2.29 (s, 3H),
2.30 (s, 3H), 2.42 (t, 4H), 3.41 (q, 2H), 3.62 (t, 4H), 3.84 (q, 2H), 5.51 (brs, 1H), 5.87 (s, 1H),
6.30 (d, 1H, J=5.5 Hz), 6.90 (brs, 1H), 7.21 (dd, 1H, J = 11.0 Hz, 2.0 Hz), 7.55 (d, 1H, J =
8.7 Hz), 7.89 (d, 1H, J = 2.3 Hz), 8.46 (d, 1H, J = 5.5 Hz); ESI-MS (m/z): 412.26 (M+H)";
Anal. Caled for C;;H26CIN7: C, 61.23; H, 6.36; N, 23.80; Found: C, 61.18; H, 6.51; N, 23.85;
HPLC purity: 99.4 %
N-(7-Chloro-quinolin-4-yl)-N'-[6-methyl-2-(4-methyl-piperazin-1-yl)-pyrimidin-4-yl]-
propane-1,3-diamine (8j): Off white solid; Yield: 80 %; mp 176-178 °C; IR (cm'l, KBr):
3257, 3065, 2938, 1580, 1369, 1236, 1142, 1001, 789; '"H NMR (400 MHz, CDCl;): 1.94
(quin, 2H), 2.21 (s, 3H), 2.28 (s, 3H), 2.36 (t, 4H), 3.42 (q, 2H), 3.52-3.56 (m, 6H), 5.32 (brs,
1H), 5.74 (s, 1H), 6.01 (brs, 1H), 6.37 (d, 1H, J=5.4 Hz), 7.27 (dd, 1H, J=11.0 Hz, 2.0 Hz),
7.75 (d, 1H, J = 8.7 Hz), 7.91 (d, 1H, J = 2.3 Hz), 8.46 (d, 1H, J = 5.5 Hz); ESI-MS (m/z):
426.32 (M+H)"; Anal. Calcd for C,,H3CIN7: C, 62.03; H, 6.63; N, 23.02; Found: C, 62.11;
H, 6.68; N, 22.95; HPLC purity: 99.3 %
N-(7-Chloro-quinolin-4-yl)-N'-[6-methyl-2-(4-methyl-piperazin-1-yl)-pyrimidin-4-yl]-
butane-1,4-diamine (8Kk): White solid; Yield: 87 %; mp 183-185 °C; IR (cm'l, KBr): 3248,
3072, 2927, 1581, 1367, 1280, 1139, 997, 790; 'H NMR (400 MHz, CDCls): 1.75-1.91 (m,
4H), 2.19 (s, 3H), 2.29 (s, 3H), 2.39 (t, 4H), 3.36 (q, 2H), 3.48 (q, 2H), 3.56 (t, 4H), 4.86 (brs,
1H), 5.23 (brs, 1H), 5.77 (s, 1H), 6.39 (d, 1H, J= 5.5 Hz), 7.32 (dd, 1H, J=11.0 Hz, 2.0 Hz),
7.64 (d, 1H, J = 8.7 Hz), 7.94 (d, 1H, J = 2.3 Hz), 8.51 (d, 1H, J = 5.5 Hz); °C NMR (100
MHz, CDCls): 24.15, 25.79, 27.65, 40.65, 43.04, 43.64, 46.10, 54.61, 92.00, 98.97, 117.12,
121.09, 125.09, 128.69, 134.67, 149.11, 149.68, 151.99, 162.13, 163.16, 166.16; ESI-MS
(m/z): 440.33 (M+H)"; Anal. Calcd for C,3H3CIN: C, 62.79; H, 6.87; N, 22.28; Found: C,
62.80; H, 6.85; N, 22.30; HPLC purity: 97.0 %



N-(7-Chloro-quinolin-4-yl)-N'-[6-methyl-2-(4-methyl-piperazin-1-yl)-pyrimidin-4-yl]-
hexane-1,6-diamine (81): Light brown solid; Yield: 85 %; mp 152-154 °C; IR (cm™, KBr):
3266, 3068, 2931, 1580, 1367, 1279, 1164, 993, 789; 'H NMR (400 MHz, CDCl3): 1.46-1.55
(m, 4H), 1.59-1.61 (m, 2H), 1.74-1.77 (m, 2H), 2.19 (s, 3H), 2.30 (s, 3H), 2.42-2.44 (m, 4H),
3.29 (q, 2H), 3.38 (q, 2H), 3.60 (t, 4H), 4.77 (brs, 1H), 5.02 (brs, 1H), 5.75 (s, 1H), 6.40 (d,
1H, J=5.5 Hz), 7.35 (dd, 1H, J=11.0 Hz, 2.1 Hz), 7.66 (d, 1H, J= 8.7 Hz), 7.95 (d, 1H, J =
2.3 Hz), 8.51 (d, 1H, J = 5.5 Hz); °C NMR (100 MHz, CDCl;): 24.14, 26.62, 26.82, 28.70,
29.63, 41.05, 43.10, 43.64, 46.12, 54.67, 91.72, 98.98, 117.08, 120.96, 125.14, 128.70,
134.71, 149.07, 149.67, 151.98, 162.05, 163.21, 166.09; ESI-MS (m/z): 468.32 (M+H)";
Anal. Calcd for C,5H34CIN7: C, 64.15; H, 7.32; N, 20.95; Found: C, 64.09; H, 7.31; N, 20.98;
HPLC purity: 99.0 %
N-(7-Chloro-quinolin-4-yl)-N'-[2-(4-ethyl-piperazin-1-yl)-6-methyl-pyrimidin-4-yl]-
propane-1,3-diamine (8m): White solid; Yield: 82 %; mp 184-186 °C; IR (cm'l, KBr): 3233,
2967, 2812, 1579, 1366, 1250, 1132, 998; '"H NMR (400 MHz, CDCl;): 1.10 (t, 3H), 1.95
(quin, 2H), 2.24 (s, 3H), 2.40-2.44 (m, 6H), 3.43 (q, 2H), 3.55-3.59 (m, 6H), 4.94 (brs, 1H),
5.78 (s, 1H), 5.92 (brs, 1H), 6.40 (d, 1H, J = 5.4 Hz), 7.30 (dd, 1H, J=11.0 Hz, 2.0 Hz), 7.73
(d, 1H, J=8.7 Hz), 7.93 (d, 1H, J=2.3 Hz), 8.49 (d, 1H, J = 5.4 Hz); °C NMR (100 MHz,
CDCl): 11.86, 24.38, 29.05, 38.50, 40.31, 43.64, 52.26, 52.34, 92.35, 98.85, 117.38, 121.47,
124.84, 128.53, 134.61, 149.15, 149.84, 151.94, 162.34, 163.04, 166.03; ESI-MS (m/z):
440.16 (M+H)"; Anal. Calcd for C,3H3CIN7: C, 62.79; H, 6.87; N, 22.28; Found: C, 62.75;
H, 6.89; N, 22.20; HPLC purity: 99.6 %
N-(7-Chloro-quinolin-4-yl)-N'-[2-(4-ethyl-piperazin-1-yl)-6-methyl-pyrimidin-4-yl]-
butane-1,4-diamine (8n): White solid; Yield: 86 %; mp 101-103 °C; IR (cm'l, KBr): 3255,
2939, 2813, 1583, 1372, 1249, 1127, 994, 791; "H NMR (400 MHz, CDCl3): 1.09 (t, 3H),
1.73-1.80 (m, 2H), 1.84-1.91 (m, 2H), 2.19 (s, 3H), 2.38-2.43 (m, 6H), 3.35 (q, 2H), 3.48 (q,
2H), 3.57 (t, 4H), 4.83 (brs, 1H), 5.23 (brs, 1H), 5.77 (s, 1H), 6.39 (d, 1H, J = 5.5 Hz), 7.31
(dd, 1H, J=11.0 Hz, 2.0 Hz), 7.64 (d, 1H, J = 8.7 Hz), 7.94 (d, 1H, J= 2.3 Hz), 8.51 (d, 1H,
J = 5.5 Hz); ESI-MS (m/z): 454.35 (M+H)"; Anal. Calcd for C,4H3,CIN7: C, 63.49; H, 7.10;
N, 21.60; Found: C, 63.59; H, 7.18; N, 21.63; HPLC purity: 99.6 %

Assay for in vitro antimalarial activity and cytotoxicity
The antimalarial activity was determined by measuring plasmodial LDH activity as described

carlier." A suspension of red blood cells infected with D6 or W2 strain of P. falciparum (200



uL, with 2% parasitemia and 2% hematocrit in RPMI 1640 medium supplemented with 10%
human serum and 60 pg/mL amikacin) was added to the wells of a 96- well plate containing
10 pL of serially diluted test samples. The plate was flushed with a gas mixture of 90% No,
5% O,, and 5% CO; and incubated at 37 °C, for 72 h in a modular incubation chamber
(Billups-Rothenberg, CA). Parasitic LDH activity was determined according to the procedure
of Makler and Hinrichs.? Briefly, 20 pL of the incubation mixture was mixed with 100 pL of
the Malstat™ reagent (Flow Inc., Portland, OR) and incubated at room temperature for 30
min. Twenty microliters of a 1:1 mixture of NBT/PES (Sigma, St. Louis, MO) was then
added and the plate is further incubated in the dark for 1 h. The reaction was then stopped by
the addition of 100 pL of a 5% acetic acid solution. The plate was read at 650 nm.
Artemisinin and chloroquine were included in each assay as antimalarial drug controls. ICs
values were computed from the dose response curves. To determine the selectivity index of
antimalarial activity of compounds there in vitro cytotoxicity to mammalian cells was also
determined. The assay was performed in 96-well tissue culture-treated plates as described
earlier.” Vero cells (monkey kidney fibroblasts) or PK1(pig kidney epithelial cells) or HepG2
(human hepatoma cells) were seeded to the wells of 96-well plate at a density of 25,000
cells/well and incubated for 24 h. Samples at different concentrations were added and plates
were again incubated for 48 h. The number of viable cells was determined by Neutral Red
assay. ICsy values were obtained from dose response curves. Doxorubicin was used as a

positive control for cytotoxicity.

Crystallographic Data

Single crystal X-ray diffraction intensities for compound 8f was collected on an Oxford CCD
diffractometer having Xcalibur, sapphire diffraction measurement device at 293 K, using
graphite-monochromated Mo-Ka radiation (A = 0.71073 A).“ The multi-scan absorption
correction was applied using CrysalisPRO. The crystal structures were solved by the direct
methods using SIR-92 and refined by full-matrix least-squares refinement techniques on F
using SHELXL97. Hydrogen atoms were placed into the calculated positions and included in
the last cycles of the refinement. All calculations were done using WinGX software.” CCDC
838496 contains the supplementary crystallographic data for compound 8f. These data can be
obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif.



Figure 2: Crystal structure of compound 8f with partial numbering scheme. Thermal ellipsoidal are drawn at
40% probability level. Hydrogen atoms attached only to nitrogen atoms are shown for more clarity. Selected
bond lengths [A]: C9-N2 1.344(3), C10-N2 1.452(4), C12-N3 1.449(4), C13-N3 1.351(4), C16-N4 1.340(4),
C16-N6 1.379(4), C16-N5 1.403(4); Selected bond angles [deg]: N4-C16-N6 116.2(3), N6-C16-N5 122.5(3),
C9-N2-C10 121.9(2), C13-N3-C12 124.1(3).

Compound 8f

Molecular formula

Ca1Ha5sCINGO (CHClL;.H;0)

Formula Weight 546.27

Temperature (K) 298(2)

Crystal system triclinic

Space group P-1

a (A) 9.1519(5)

b (A) 9.4906(4)

c(A) 16.1562(8)

a[°] 74.799(4)

B [°] 75.567(5)

v [°] 78.317(4)

V (A3) 1297.25(11)

V/ 2

d (g em™) 1.399

F(000) 564

Goodness of fit (F°) 1.031

Ry, wR,[1 >2 (D]* R; =0.0686,
wR,=0.2009

R;, wR,[ all data]® =0.0816,
wR,=0.2174

aR Z(IIFI IEel )/ IFo
= {XIw(F% -F;c)

/z W(FZO) } 12
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Fillenans
hathor
Exparimsnt
Sanple_ida
Solvent
Craation_time
Raviplon_tine
urrent_time

Commen £
Lata_format
Dim_pize
Din_titls
Dim_umito
Dimansiona
2ita
Spaotromstar

Fial d_lt!in?th
E_acqg duratlom
¥_domain
E_frag
E_offosk
E_pointe
K_propoana
¥_resclution

Irr_octfost
Tri_domain
Trl freg
Tri_offost
Clippea
BMod_reburn
Saans
Total_ndang

K_$0_widtn
E_acqg btime

Dante_presat
Initial_wait
Raovr_gain
Ralazation_delay
Repetition_time
Taomp_gst

BE_S54B_PROTOH-5 . jar
delta

oingls pulos.axz
BE_E4B

THEO-DE

I-TUH-2010 17:05:13
I-JUH-2010 16:38:15
I-TUH-2010 16:138:38

FE S4B
D SOHPLET
13107

18

[ppo]

X

ECZ 4000
DELTAZ ]

S.389TEE [T] (400 [MHZ]
2.18385551 [0]

18

333.783158 36 [HHz]
=18

15384

1

0.457 24685 [Hs]
7.5030012 [kHs]

1"
399.782158 38 [HH=]
S [ppm]

18

293.72219838 [HHZ]
S [ppml

FALSE

1

16

15

11 .5 [us]
2.18365551 0]
45 [deq]

0.9% [d8]

5.75 [us]

ot
FALIE
1[e]
35

afel
£.18365552 [0]
24 [ac]
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Filaname
Eathor
Experiment
Sample_id
golvsnt
Craation_time
Eaevision_time
currsnt_time

Commant
Data_format
Dim_sisa
Ddm_titls

Dim unite
Dimensione
2ita
gpsotrometer

Fiald stremgth
I_aog_duratiom
domadin

I_praooans
I_rsoclution
I_owa:
IEz_dgnin
Irr_frag
Irr_cffast
clipped
Hod_resturn
Soana

Total _scane

I_90_widch
I_aog_time

I _angls

I atn

: | las
I?Eimm_dm
Irxr_aktn_nos
Irz_nc\iio
Deocoypling
Initial _wair
How

Foo_t.imoi
Eoovr_gain
Felaxaticn_dslay
Fepstition_time
Tamp_get

D2F_#H-484B CRRBOH-E .
dolta
oingls_pules_deo
DER_sH-484E

DHE0-DE

24-F0V-2010 08013608
29_Hoy-2010 2146144
29-Hov-2010 21148408

DER ZH-404E
1D COMPLEX
25214

1ic

Ippo]

x

Ecx 400P
DELTAZ_NHR

5.3958788 [T]) (400 ([MEs]
Liﬂl'!!'!B:lB =]

ilc
10052630322 [HEE]
100
azm

0. 55848665 [Ha]
31.407032518 [kes]

i8
39%.782198348 [HE=]
E [ppu]

FALZE

1
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TE0

11.7E [ua]
1.04221312 [a]
36 [dag]

10 [de:

3 .916£66ET [ua]
24.%9E5[dR]
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3.04333312 [o]
1.5[dc]
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Expariment
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Craation_time
Ravision_tine
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Conmen t

Data format
Tin_siza

Do _titls
Din unito
Dimenelons
aita
Spactrometar

Fisld_ptrsngth

E_proscans
¥_resclution
E_maocp
Irr_domain
Irr_freg
Irr_offost
Tri_domain
Tri_freg
Tri_offost
Clipped
Mod_Toturn
Saana

Total _soang

¥_s0_width
¥_aoq time
E_smgle

X _atn

ante_preoat
Initial wait
Raovr_gain
Relazation delay
Ropatition_tine
Tamp_gset

02F_SH-449E_PROTOH-5.
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oingle_pulps.exd
DER_SH-448E
CHLOROFOFH -

16 <JUH-2010 13:35:50
16 ~TOH-2010 15:%d 08
16 —TUH-2010 15:24:49

DER SH-d48E
1n COHPLEX
13107

i
[ppam]
x

BCX 400D
DELTR:_WHE

$.309765[T] {400 [MHz]
2.18385352 0]

pi:
333, 72219838 [HHZ]
B[

16384

1

0. 457 94585 [Ha]
50300012 [KEE]

18
339, 78215836 [HEs]
S [ppm]

333, 72219838 [HHZ]
& [ppm]
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1

1s
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2.18365553 [0]
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X : paris per Million : 1H

Filanama
athor
Experiment
Sampls_id
Zolwant
Craation_time
Eevielon time
Current_time

Commarnt
Data_format
Dim oisa
Dim_titlas
Dim unite
Dimenaicone
gita
Epeotrometer

Fiald _etrength
X_aog_duratiom
I_domain

I _frag
I _offeet

. podnte
I _prasoans
I_resclution
I_aws
IEz_dgnin
Irr_frag
Irr_otfast
Tri_domain
Tri_frag
Tri_offsat
clipped
Hod return
Soana
Total _soane

I_00_wideh
I aog bime
I_angle

I_atn

X loa

I;E:made
Tri_moda
Danta_prasat
Initial waic
Eaavr_gain
Eelaxaticn_delay
Eepatition_time
Temp_gat

DEE EM-GOdE-4.4df
delta

eingle puloe.exl

DER 2H-L04B
CHLOROPCRH-T
24-J0H-2010 07 o855 1dd
28_JuN-2010 10:32:20
28-JuN-2010 1032361

oingls_pulos
in COMFLEX

x
Ecx 400F
DELTAZ WHE

9.,285788 [T] (400 [MHs]
4,38731904 [a]
;]

1
395.78219020 [MEs]
& [ppnl]

32f5e

0.22257 242 [Hs]
7.5030012 [kHs]

18
359, 78219834 [HHs]
E [ppml

i
355 .TE219828 [MEs]
&

FALEE

1

18

18

11.5 [us]

isﬂ[g'ﬂil 204 [=]
el

0.83 [gB]

E.7C [us]
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FRLEE
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Filomams
Ruthor
Experiment
Sample_id
dolrent
Craation_time
Revielon_time
Current _time

Conment
Data_format
Tin_piza
Dn_titls
Din unite
Dinsnpoions
2ite
Bpectrometar

Pield_utrmgth
E_acq auration
E _domain

E frog

E offosk

E polnte

K _propcana
E_resclution
E_mresp
Irr_dcmain
Irr_freg
Irr_offost
Tri_domain
Tri_freq
Trl_offast
Clippea
Hod_rebturn
Soana

Total _soame

E_s0_width
E_aog bims
E_angle
E_atn

Lants preaat
Initial_wait
Reovr_gain
Ralazation_dslay
Rapetition_time
Tamp_get

DEE SH-4%0-3.jarf
dAslka
pingle_pulos.axd
DERE SH-d30

DHE-DE

31 -BRY-Z010 17 00:31
31 -BRY-Z010 17:53:08
31 -BRY-Z2010 17:53:41

DER SH-4%0
10 OOMPLEX
6114

1H

[ppm]

I

ECX 4000
DELTRI_WHE

2.309765 [T] (400 [HHz)
4.36731504 0]

18
333, 782158 38 [HH=z]
5

Ip
31768
1
©.33857343 [Ha)]
7.5030012[kHz]

18
333, 782158 38 [HHz]
S[ppm]

333, 782156 38 [HHz]
Slppam]

1
18
18

11 .5 [us]
4.368731304([0]
45 [d=q]

@, %4 [AH]

£.75 [us]

off

ofg

FALZE

1[e]

38

s[e]
5.367315304[n]
1.3 [a0]
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Craation_tine
Ravision_tine
Marrent _Eime

A JUH-201L0 14:02:35
A-JMH-2010 1l5:53:22
A-JOH-Z010 1&6:53 .48

- - Fllenama = DEF_IH-435_PROTOH-5. )
hathor = dalta
Experiment = singla_pulos. axd
ok Sanpls_id - DER_JH-485
z// " Solvent = CHLOROFOFRH-T

Commant = DER SH-485
Data_format -

Dim _miza = 13107
Dio_title - 18

Dim unite = [ppm]
Tinenoionsg =X

fita = BCE 4000
Spaotrometar = DELTAZ HHE

3.3837E6 [T] (400 [HEs]

Fial d_ltzm:\?th
= 2.18355552 [0]

E_aog durat

E_domain = 18
E_frag = 333.T22158348 [HH=]
¥ offost = 5[
¥ _polnte = 15384
E_prescans =1
E_reszlubion = 0.457 54685 [Hx]
¥ mwesp = 7.5030012[kHs]
Irr_demain = 18
Irr_frr = 339,78215838 [HES]
Ire_offost = E[ppm]
Tri_domain -
Tri_freg = 333, 78215838 [HEZ]
Tri offost = S[pEm
Clippea = PALIE
o HMod_return = 1
P Zoans = 15
Total poang - 16
%0 width = 11.5 [us]
£ ¥_acq time - Z.18355352[0]
- E_angle = 45 [9eq]
¥_atn = .98 [A8]
E pules = 5.75[us]
Irr_meode -
Tri_mde - Orf
Damte_preoat = PAL3E
- Initial wait = 1[a]
e Raovr_gailn = 3§
' Ralazation delay = 4[o]
= Rapatition_time = &£.18355352([0]
i L Tenp_gek = 23.4[a0]
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L T
w0o

24-Hov-2010 23242045
24-HOV-2010 19:13:14
29-HoV-2010 2130 :17

Ccraation tims
Eavieion_time
furrsnt_time

Filansms - DER_SHM-44C CARBON-3 .9
muthor = dalta

Experiment = gingle pulee_dec
Bample_id = DER_gH-445

2olvsnt = CHLOROFCRH-T

Comment = D3R 8H-445
Data_fcarmat = 1D COHPLEX
Dim_gize = 25214
Dim_titls = 13

Dim units = [ppnl
Dimenaicne -X

2ita = ECI 400F
Bpectrameter = DELTRI_HHE

Fisld _strsmgth
I_acqg_duratiom
domain

9.285976& [T] (400 [HH=]
1._;04'!31312 [=]

I 13

I_fragq 160 ,52530333 [HHE]
I cffeet 100 [

I_pointe 276!

I_pregcane d

I_rasclution 0.3C24E8€0 [A5s]

I owasp 31.40703518 [kHz]
Irr_domain im

Irr_frag 355 TR219838 [HA=]
Irr_offast E [ppn]
clipped FALEE

Hod _return 1

Soang 1000

Total _soans 1000
I_90_width = 11.75 [ua]
I_acqg time - ;.612[!231;5312[1!]
X ] I

I:ﬁ = 10 [dﬂ?
I_pulos = 3.91686557 [ua]
Irr_atn_des = 24.55[dB]
Irr_atn_nos = 24.95[4e]
Irr_nodoas = WALTZ
Deooupling = TEUE

Initial _waik = 1[a]

Hoa = TEOE

Hoa _tima = 2 [a]
Raowr_gain = E8
Relawation_dslay = 2 [a]
Bepatition_time = 3.04334312[a]
Tamp_gat = 232.1[dc]
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Craatiom_time
Ravigion_time
ourrent_time

A5 JMH-Z010 15:1Zu1#®
A5 -JUH-2010 1&i20:59
15 —TUH-2010 15:21:14

Fllenane = DEF_SH-4%3%_ PROTOH-5. 9
aathor = delta

Experiment = single pulps.axd
dampla_id = DER_SH_453

Solvenkt = CHLOROFORM-I

Copmen = DEFR SH-453
Data_format = 1D OOHPLET
Dim_gize = 13107
o Din_titls - 1H
Dim mumito = [ppm]
| Dimeneicns =X
=y aitae = BCX 400F
Ci Spactrematar =
Fiald_nhtan?th 2IBITEE[T] (400 [MHE]
E_aocqg duraticon 2.18355951 [o]
¥ domain 18
X frag 338, TEI158 38 [HH=]
8 E_offest 5 [ppm]
c' ¥ _poinka SLELEY
X _preecans 1

X resolution 0. AET #4585 [HE]

E_mesp 7.5030012[KHE]
Irr_dcmain 11
Ire_freqg 3449.7821%8 38 [HH=]
Irr_offost & [ppm]
Tri_domain 1H
Tri_frs] 329.782128 38 [HHZ]
Tri_offast & [ppm]
" Clipped FALSE
z Mod_return 1
Soana 15
Total_poand 1
o )
iy E_#0_width = 11.5 [um]
E_aog tima = J.1RISEHEL[0]
E_angle = 45 [dag]
¥ _atn = .94 [AR]
g ¥ pules = 5.75 [ua]
Il Irr mods - Off
Tri_mods - Off
Damte presat = FALSE
- Initial wait = 1[e]
= Reovr_galn = 4i
4 Relaxation_dalay = 4[e]
3] i} Repetition_time = £,.18355252[0]
=i 1 Tamp_gek - 2.4 [47]
= (=] B =
= I‘g B2 2 & )(,E 2
s )
L i ad ot
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Filanama
Fmthor
Experiment
eampla_id
Zolvent
Creation_time
Eavioion_time
current_time

Bpsotrometer

Fiald_strength
I mog duratiom
I domain

I freq
I_ocffmat
I_pointa
I_preadans

I repolution
I_owesp
Irr_domain
Irr_fraq

Boana

Deompli

mitial wait

Hoa

Hoa _tima
Eaovy_gain
Eslaxation_dalay
Eepetition_time
Tanp_get

DaE_ZH-439 CREBOH-4.
wlta
oingle_pulps_deac
DEE_gH-459
CHLOROFCRH-I
2-pEC-2010 053805
3-DEC-2010 2Z 40813
I-DEC-2010 2200825

Dak SH-498
1n COHFLEX
£214

13c
[ppm]
x

ECX 400P
TELTAZ HHE

S.3857EE[T] (400 [HEz]
1.04333312 [a]

13e

10G.52620332 [Mas]
1007

i2'J-;EEn]
0.9C2486EE [Ha]
31.40703518 [kHz]

18

399, 78219838 [MAz]
& [ppal]

FALAE

1

10600

1000

11.7E [ua]
1.04333212 [#]
30 [deg]

10 [ds?
1.91£6€88T [ua]
24.9E [dB]
24,95 [dg]
WALTT

al
3.04333212 [s]
I1.@[dec]
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X : parts per Mildon : [H

Filemama
fathor
Experiment
Sampla_id

8o lwsnk
Craation_time
Feviplon time
furrant_time

Epactrometer

Fiald_ptrength

I_rescluticn
I owaap
Irr_domain
Irr_freg
Irr_ocffasat
Tri_domain
Tri_frag
Tri_cffost
clippad
Hod_raturn
Hosng

Total scane

I_00 widch

spat
al wait
Eeovr_gain
Eelaxaticn dslay
Espatiticn_tims
Teargs_gat

DiEE_8H-505_FROTOH-5 .4
dalta

oingle pulee.ex?
DaER_EH-505
CHLOROFORH-T!
23_00H-2010 14 02042
J8-Jo-2010 10s53.28
28-JuM-2010 10:53 044

Daf 2H-L0C

ECE 4A00F
DELTAZ MR

D.3807E [T] (400 [MEE]
218366952 [a]

18

395, 78219038 [HES]
E[E'gnl

1384

1

045754505 [Hz]
T.E020012 [kEa]

im
399782198348 [MAz]
& [ppml

18
359.78219834 [HEs]
E [ppm]

o

18
18

11.E [ua]
2.1835C09E62 [a]

4E [dag]
0.996[351

4[]
K. 1B3EC0E3 [a]
24 [de]
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Filenams
Fathor
Experipent
Sample_id
dolvent
Craation_time
Favielen_time
Currant_time

Commant

Data format
Tdn_sise
Din_titls
Iin_wmite
Timsneioms
Site
Spactrometar

Field pkrenogth
X _acg duratiom
X_domain
H_freq
¥_offest

¥ _poinke

X _prescans
H_resclution
H_ s
Irr_domaln
Irr_freq
Irr_offost

X_3$0_widkh
X_acq tims
H_angle

H_atn

X pules
Trr_mode
Tri_node
Dante_predat
Initial_wait
Raovr_gain
Ralazabion delay
Repetition_time
Tanp_gek

DEE SH-483%-3.74f
delta
eingle_pules. axl
DER SH-483

DHB-DE

26 -MRY-Z010 14:01:37
26 -MAY-Z010 16:5€0d0
26 -MAY-2010 1E:5&:57

DEER SH-483
10 OOMTPLEX
26314

18
[ppm]

X

ECX 4000
DELTAZ_WHE

F.3837E6 [T] (400 [HES]
4.36731304 0]

18
293.78215836 [HHZ]
5[

32768
1

©.32897343 [H5]
7.5030012[kHs]
1"
333.7821583 6 [MHz]
& [ppml

18
255.78215838 [HHz]
S[ppm]

FALSE
1

18

18

11.5 [us]
4.368731504[0]
45 [2%g]

o.58 [AB]

5.75 [us]

off

ore

FALSE

1[a]

40

S[e]
5.36731504[0]
23.5[47]
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Filanama
Fathor
Bxpsriment
Sampla_id
Bolvent
Craation_time
Fevision_tima
Current _Eims

DEF_SH-493_CRRBOH-4.9
dalta
oingle_pulos_dea
DER_SH-493
CHLOROFGRH-T
22-HOV-2010 2017117
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63; 98.61 % Chromatogram

0.050
3 Peak Results
Peak Name | RT | RT Ratio (pczaec) % Area
1 [ Peak1 1.85 2849 | 0.31
I 2 | Peak2 2.88 2059 | 0.22
3 | Peak3 3.07 7214 | 077
§ 4 | Peakd 3.79 582 0.06
' ~ 5 | Peaks 484 919650 | 98.61
2 6 | Peaké 7.46 239 | 003
$
000 500 1000 1500 2000 2500 3000 3500
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0.050 6b: 98.44 % Chromatogram
1 Peak Results
0'040_: Peak Name | RT | RT Ratio (pa::c) % Area
1 | Peak1 1.95 1778 | 0.06
0.030-] 2 | Peak2 2.40 12618 | 0.45
2 : . 3 | Peak3 2,67 ) 3641 | 0.13
0.020- o 4 | Peaka 317 5733 | 0.20
© 5 | Peaks 464 12076 | 0.43
0.010 > 6 | Peaks 498 2779776 | 98.44
] é? 7 | Peak? 6.56 8313 | 029
0.000- "‘
-‘""I""l""l""l""l""l""l"*
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
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6¢; 99.02 % Chromatogram
0.050
Peak Results
" Area
0.040- Peak Name | RT | RT Ratio (1\V*sec) % Area
1 | Peak1 2.06 664 | 003
0.030- 2 | Peak2 2.48 186 | 001
] 3 | Peak3 2.93 5624 | 027
> o %ﬁm& N g
0.020 ) 8 i had . 4 | Peakd 3.79 166 0.01
] % b S8 I &
] oFrs =) o N \ \ 5 | Peaks 443 210 | 0.01
0! 1 o ™ <t
0.010 © © et ¢ < 6 | Peake 534 577 | 003
] 83 3 §§§ 3 3 7 | Peakr 6.78 2064967 | 99.02
o.oooﬂ{ A e At~ 8 | Peaks 10.96 564 | 0.03
e i,10l.,,,||,,|,,,|,‘,‘,,.QPeakg 18.12 857 | 0.04
i ' .00 1500 2000 2500  30.00 Y 569 w2n oo
Mnutes
11 | Peak11 19.55 8048 | 039
12 | Peak12 20.72 627 | 0.3
13 | Peak13 24.87 1285 | 0.06
14 | Peak14 29.44 1036 | 005
6d; 97.17 % Chromatogram
0.050
0.040-]
0.030]
1 I B ©
. 5 28 8 B2 8
0.020- %‘B A = ?}‘(ﬁﬁ poc > W Q ©
1 &8 < 0 W 8§ WME 9
N g [le} -~ ' ' vt '
] bow ' ' 0‘2 [ O ﬁ ™
ut I P18
1 =
P )
1 §§ § o ‘i o on LlL n[
0.0004— A< A BT At
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0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
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— Peak Results
) Aea |, : Aea |,
Peak Name | RT | RTRatio (WWsec) % Area Peak Name | RT [ RT Ratio (WW*sec) % Area
1 | Peak1 1.96 296 0.01 15 | Peak15 24.87 7383 0.19
2 | Peak2 251 4703 0.12 16 | Peak16 25.65 24543 0.62
3 | Peak3 3.60 665 0.02 17 | Peak17 26.50 20190 0.51
4 | Peakd4 3.78 833 0.02 18 | Peak18 28.82 16687 0.42
5 | Peak5 6.41 3240 0.08 19 | Peak19 32.01 615 0.02
6 | Peaké 13.94 3829961 | 97.17 20 | Peak20 34.90 8828 0.22
7 | Peak7 15.11 12004 0.30 21 | Peak21 35.63 4569 0.12
8 | Peak8 17.25 192 0.00 22 | Peak22 37.05 2684 0.07
9 | Peak9 17.60 283 0.01 23 | Peak23 40.66 1633 0.04
10 | Peak10 18.05 204 0.01
11 | Peak11 18.79 526 0.01
12 | Peak12 21.16 576 0.01
13 | Peak13 21.66 425 0.01
14 | Peak14 23.09 299 0.01



7a; 98.76 % Chromatogram

Peak Results
Peak Name | RT |RTRatio (uc‘:zc) % Area
1 | Peak 172 13108 | 0.60
2 | Peakz 195 3551 | 0.16
o 3 | Peaks 283 2153620 | 98.76
9 g §§ 4 | Peakd 439 418 | 002
< = eeT 5 | Peaks 486 7907 | 036
© K 22 6 | Peaks 6.41 355 | 002
§ 3 d‘l‘}ﬁ 7 | Peak? 11.36 261 | 001
e e b 8 | Peaks 16.89 321 | 001
e | © | Peak® 18.04 376 | 002
0.00 500 1000 1500 2000  25.00 N,:»:ﬁs e Tiass s
7d: 98.16 % Chromatogram
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000 500 1000 1500 2000 2500 3000 3500 4000 4500
- Peak Results Mnutes
’ PeakName | RT |RTRatio (uf’,::c) % Area
1 | Peak1 1.81 6690 0.11
2 | Peak2 2.51 15914 0.26
3 | Peak3 6.44 6017415 ( 98.16
4 | Peak4 12.01 612 0.01
5 | Peak5 14.08 31038 0.51
6 | Peaké 16.50 321 0.01
7 | Peak7 17.74 320 0.01
8 | Peak8 21.64 29870 0.49
9 | Peak9 2487 20706 0.34
10 | Peak10 25.68 207 0.00
11 | Peak11 3165 3044 | 005
12 | Peak12 40.09 3972 | 006




8a; 99.73 % Chromatogram
0.050-
0.040j
1 Peak Results
14 . Area o
0.030 Peak Name | RT | RT Ratio (WVsec) % Area
5 1 1| Peak1 158 1374110 | 99.73
< u N~
0.020 2 2 | Peak2 450 3766 | 0.27
] <
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0.010 <
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0.000 07k
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000 5.00 1000 1500 2000 2500 3000 3500
Minutes
8b; 99.16 % Chromatogram
0.050- :
] Pesak Results
] . Aea
0.040-] Pesk Name | RT | RTRato | .\ sec) | % Aee
1 1| Peak1 1.63 2185239 | 99.16
0030] T ;
030 2 | Peak2 2.38 304 0.01
2 ] 3 | Peak3 243 402 0.02
0.020-; § §§ 4| Peaks 265 5219 | 024
Sy 9
I i @ 5 | Peaks 4.89 10538 | 0.48
| ©
0.010 -§ -§ 6 | Peaké 6.54 2124 | 010
Qg
0.000+—+ vl 4 ;
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8c; 97.90 % Chromatogram
0.050 -
1 Peak Results
Peak Name | RT | RTRatio | Y82 1o Area
0.040 ea (WV*sec)
] 1| Peak 157 10918 | 0.23
0030 2 | Peak2 1.76 4730233 | 97.90
2 1 g 3 | Peak3 2.73 30925 | 0.64
0.020 Eo‘ 4 | Peaks 2.86 4780 | 0.10
4 v 1
] o 5 | Peaks 5.27 2365 | 0.05
0.010- v 6 | Peaké 6.24 52638 | 1.09
] 3o
:_A o
0.000 7 T
E"""""l"“!""I""l""l
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8d; 96.95 % Chromatogram

Peak Results
. Area
Peak Name | RT | RTRato (V*sec) % Area
1| Peak1 1.71 15687 | 0.95
2 | Peak2 1.78 3005 | 0.9
3 | Peak3 218 1608654 | 96.95
52§
S 8 4 | Peaks 2.68 6264 | 038
T e 5 | Peaks 3.36 10584 | 0.64
] t '
3% % 6 | Peak6 11.63 2143 | 0.13
% |
gm_ K 7 | Peak? 12.95 3003 | 0.19
ot Yo 8 | Peaks 1352 2515 | 0.15
S ——— Y PP 18.80 7200 | 043
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8e; 90.82 % Chromatogram
0.050
0.040- Peak Results
Peak Name | RT | RTRatio |, @ | Area
] (uV'sec)
00307 1] Peaki 152 645717 | 90.82
2 2020 > 2 | Peak2 1.81 54863 | 7.72
. = =
] & 3 | Peak3 2.68 1362 | 0.19
j
] < 4 | Peakd 3.92 9030 | 127
0.010 3
8
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8f; 99.59 % Chromatogram
0.050-
0.0407 Peak Results
i | Area
] Peak Nam RT | RT Rati % Area
0.030—- g al ame o (u\/’sec) o
] 1 | Peak1 153 1455842 | 99.59
2 ]
z 0.020° § 2 | Peak2 2.66 6003 | 0.41
1 o~
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G
0.000_ R
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8g; 96.27 %

0.050-,
0.040 Peak Results
] Area
] Peak Name | RT [ RT Ratio (1V"sec) % Area
0.030 T 1| Peak1 155 805790 | 96.27
5 ] 9 2 | Peak2 2,66 4277 | 051
2 ]
0.020-, ﬁ S 3 [ Peak3 2.80 1939 | 023
119 Y | 4]|Peaks 18.78 25035 | 2.99
0.010- %
] a
- \ J\
0.0007—" % R
A AU DU L A A DU A s (o P AL SRS L R LR B
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8h; 98.58 % Chromatogram
0.050-
Peak Results
0.040-] PeakName | RT |RTRato | (28 | % Avea
1 | Peak1 1.83 4574316 | 98.58
0.030 2 | Peak2 2.38 18656 | 0.40
] 0 o - © K |3]|Peaks 283 8219 | 0.18
. N S s =
0.020 N N 3 B & ¢ [4]|reaks 5.31 4662 | 0.10
a0 T © 8 o ™ -
0o Y NN 5 | Peaks 6.51 722 0.02
0.010 ] % > < % % 6 | Peaké 14.20 15023 | 032
] §§ a r§ § a o |7 |Peakr 16.09 11664 | 025
o.ooo—_—;l\ e kurL A7 T8 | Peake 26.56 904 | 002
T 1 | 9 | PeakQ 28.92 3204 | 0.07
0.00 5.00 1000 1500 2000 2500  30.00
Mnutes | 10 | Peak10 3117 3070 | 007
8i; 99.41 % Chromatogram
Peak Results
" Aea |,
Peak Name | RT | RT Ratio (WV*sec) % Area
1 | Peak1 1.48 1869372 | 99.41
2 | Peak2 1.83 11112 0.59
I s S S e e s o e NN
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8j; 99.38 %

Chromatogram

0.050
0.040—: Peak Results
1 Area o
Peak Name | RT | RT Ratio (V*sec) % Area
1 { Peak1 1.50 4147301 | 99.38
% 2 | Peak2 2.65 13120 0.31
< 3 | Peak3 4.88 12610 0.30
9
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[«8
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T T T T T T T T
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8k; 97.07 % Chromatogram
0.050-
] Peak Results
0.040—_ ] Area
] Peak Name | RT | RT Ratio (1\*sec) % Area
o034 T 1| Peak1 1.48 2632778 | 97.07
g 2 | Peak2 274 14525 0.54
o) ™
z 1 =5 ™ P Py Py P
0020_ g © 2 | Feako £.07 1919 u.vo
o 4| Peaks 633 63291 | 2.33
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81; 99.00 % Chromatogram
0.050-
0.040 Peak Results
] ! Area
1 Peak Name | RT | RT Ratio (W\Wsec) % Area
0.030+
1 1} Peak1 1.50 3507313 | 99.00
2 1 N
R 2 | Peak2 1.77 28757 0.81
< o020] [F
] "N 3 | Peak3 2.74 6729 0.19
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8mj 99.68 % Chromatogram

0.050 1
0.040 Peak Results
] . Area
] Peak Name | RT | RT Ratio (WV*sec) % Area
0.030
] 1 [ Peak1 1.50 4482041 | 99.68
2 Il o 2 | Peak2 2.66 3282 0.07
00207 118 8 3 | Peak3 4.90 '
1 e ea 9 11016 | 0.24
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8n; 99.62 % Chromatogram
0.050 T
1%
1
00404 |
] fg Peak Results
14 ) Aea |,
0.030] a Peak Name | RT | RT Ratio (WV*sec) % Area
] 1 | Peaki 147 1131262 | 99.62
D -
< 0.020- 8 § 2 | Peak2 2.75 2115 0.19
7 N~
] o © 3 [ Peak3 6.40 v 2201 0.19
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