Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

Electronic Supplementary Information:

Friedlander synthesis of polysubstituted
guinolines and naphthyridines promoted by
propylphosphonic anhydride (T3P®) under mild
conditions

Mouhamad Jida* and Benoit Deprez

INSERM U761 Biostructures and Drug Discovery, Lille F-59006, France
Faculté de Pharmacie, Université Lille Nord de France, Lille F-59006, France
Institut Pasteur de Lille, IFR 142, Lille F-59021, France

* corresponding authors :

Biostructures and Drug Discovery, INSERM U761,
Faculté de Pharmacie, Université Lille Nord de France,
3 rue du Pr Laguesse Lille F-59006, France,

E-mail: mhmd_jida@yahoo.com

Contents
1. General INFOMMALION .......coviiiiieiie ettt ettt e e ere e sat e e beesbeeebeesaeeebeeaneeas 1
2. General Procedure for Friedl&nder reaCtion...........c..cocvveiieieeiiiee it 1
3. Characterization 0f COMPOUNGS. ........ccccoviiieiiiie et 2
A, NIMR SPECIIA. ...ttt bbbt b ettt b e r s 10
5. HRMS-ESI : [M+H]" for all COMPOUNDS .........ooevivieirieceeieee e 10



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

1. General information

'H NMR and *C NMR were recorded at room temperature on a Bruker™ DPX 300 at 300 and
75 MHz, respectively. Chemical shifts are in parts per million (ppm). The assignments were
made using one dimensional (1D) *H and **C spectra or two-dimensional (2D) HSQC and COSY
spectra. Melting points were determined on a Buchi B-540 apparatus and are uncorrected. Mass
spectra were recorded with a LCMS-MS analysis was performed on a Waters Alliance
Micromass ZQ 2000, using a C18 X-Bridge 5 um particle size column, dimensions 50 mm * 4.6
mm. A gradient starting from 100% H,0/0.1% formic acid and reaching 5% H,0/95%
CH3CN/0.1% formic acid within 3 min at a flow rate of 2 mL/min was used. Purity (%) was
determined by reversed phase HPLC, using UV detection (215 nm), and all compound showed
purity greater than 95%. All commercial reagents and solvents were used without further
purification. HRMS analysis was performed on a LCT Premier XE Micromass, using a C18 X-
Bridge 3.5 um particle size column, dimensions 50 mm * 4.6 mm. A gradient starting from 98%
H,0 5 mM Ammonium Formate pH=9.2 and reaching 100% CH3CN 5 mM Ammonium Formate
pH=9.2 within 3 min at a flow rate of 1 mL/min was used. Reactions were performed using a

Discover™ microwave from CEM™,

2. General Procedure for Friedlander reaction promoted by
Propylphosphonic Anhydride (T3P®).

To a mixture of 2-Aminoaryl Ketone (0.5 mmol) and Ketone (0.5 mmol) was added T3P® (50%
in EtOAC) (0.5 mmol) in drops. The mixture was heated to 60°C without added solvent for 0.5-1h
in air. After completion the reaction observed by LC-MS, water (3 ml) was added to the reaction
mixture and was shaken to dissolve the T3P®. The crude product was easily purified and isolated
by recrystallization from hot methanol (2 ml) for more purification to give the pure
polysubstituted quinolines. In all cases, the resulting products were isolated in total purity, as
determined by LC-MS and afforded analytically pure products in excellent to good yields in 85-

96% as a off-white or light yellow solid.
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3. Characterization of compounds.
2-chloro-5,6,7,8-tetrahydro-9-phenylacridine (1):

Ph

N/

Yield (137 mg, 94%); white solid; mp= 165-167 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 7.94 (d, J = 9.0 Hz, 1H), 7.55-7.45 (m, 4H), 7.28 (d, J =
2.1 Hz, 1H), 7.19 (dd, J = 7.8, 1.5 Hz, 2H), 3.17 (t, J = 6.6 Hz, 2H), 2.58 (t, J
= 6.6 Hz, 2H), 1.99-1.91 (m, 2H), 1.80-173 (m, 2H); *C NMR (75 MHz,
CDCls): 6 159.47 (Cq), 145.72 (Cq), 144.68 (Cq), 136.37 (Cq), 131.14 (Cq),
130.08, 129.44 (Cq), 129.24, 129.01, 128.83, 128.06, 127.38 (Cq), 124.53,
34.21, 28.13, 22.90, 22.81; rt(LCMS) = 3.83 min (5 min, PH = 3.8); HRMS-
ESI (m/z): [M+H]" calcd. for C1gH37NCI 294.1050; found 294.1057.

7-chloro-2,3-dihydro-9-phenyl-1H-cyclopenta[b]quinoline (2):

Ph

N/

Yield (126 mg, 90%); white solid; mp= 96-98 °C; Purity: 100%; ‘H NMR
(300 MHz, CDCl3): 6 7.96 (d, J = 8.7 Hz, 1H), 7.56 (d, J = 2.1 Hz, 1H); 7.51-
7.40 (m, 4H), 7.29 (dd, J = 7.8, 1.5 Hz, 2H), 3.18 (t, J = 7.5 Hz, 2H), 2.85 (t, J
= 7.5 Hz, 2H), 2.16-2.06 (m, 2H); *C NMR (75 MHz, CDCls): § 167.80
(Cq), 146.33 (Cq), 141.84 (Cq), 135.98 (Cq), 134.65 (Cq), 131.30 (Cq),
130.37, 129.15, 128.96, 128.70, 128.28, 126.98 (Cq), 124.46, 35.11, 30.36,
23.41; rt(LCMS) = 3.64 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]"
calcd. for C1gH15NCI 280.0893; found 280.0893.

7-chloro-3,4-dihydro-3,3-dimethyl-9-phenylacridin-1(2H)-one (3):

Cl Q

Yield (151 mg, 90%); white solid; mp= 211-213 °C; Purity: 100%; *H NMR
(300 MHz, CDCl3): § 7.98 (d, J = 9.0 Hz, 1H), 7.64 (dd, J = 9.0, 2.1 Hz, 1H),
7.53-7.47 (m, 3H), 7.43 (d, J = 2.4 Hz, 1H), 7.18-7.14 (m, 2H), 3.24 (s, 2H),
2.55 (s, 2H), 1.14 (s, 6H); **C NMR (75 MHz, CDCls): 6 197.59 (Cq),
161.45 (Cq), 150.04 (Cq), 147.39 (Cq), 136.82 (Cq), 132.46, 132.39 (Cq),
130.25, 128.37, 128.24, 128.04 (Cq), 127.91, 126.76, 123.30, 54.17, 48.31,
32.25, 28.37; rt(LCMS) = 3.58 min (5 min, PH = 3.8); HRMS-ESI (m/z):
[M+H]" calcd. for C,;H;9NOCI 336.1155; found 336.1149.

ethyl 7-chloro-1,2,3,4-tetrahydro-9-phenylacridine-2-carboxylate (4):

Ph (0]

;

Yield (170 mg, 93%); white solid; mp= 114-116 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 7.93 (d, J = 9.0 Hz, 1H), 7.55-7.47 (m, 4H), 7.27 (d, J =
2.4 Hz, 1H), 7.24-7.17 (m, 2H), 4.18-4.03 (m, 2H), 3.34-3.12 (m, 2H), 2.93-
2.71 (m, 3H), 2.36-2.26 (m, 1H), 2.17-2.03 (m, 1H), 1.21 (t, J = 7.2 Hz,3H);
3C NMR (75 MHz, CDCls): § 174.76 (Cq), 157.92 (Cq), 146.19 (Cq),
144.83 (Cq), 135.87 (Cq), 131.43 (Cq), 130.11, 129.58, 129.11, 129.06.
128.86, 128.82, 128.28, 127.39, 127.30 (Cq), 124.63, 60.67, 39.63, 32.78,
30.04, 25.65, 14.19; rt(LCMS) = 3.66 min (5 min, PH = 3.8); HRMS-ESI
(m/z): [M+H]" calcd. for C»,H,;NO,CI 366.1261; found 366.1261.
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tert-butyl 8-chloro-3,4-dihydro-10-phenylbenzo[b][1,6]naphthyridine-2(1H)-carboxylate (5):

Ph

Cl m Boc
N

Yield (187 mg, 95%); white solid; mp= 183-185 °C; Purity: 100%; ‘H NMR
(300 MHz, CDCls): ¢ 7.92 (d, J = 9.0 Hz, 1H), 7.53-7.46 (m, 4H), 7.31 (d, J =
1.5 Hz, 1H), 7.21 (dd, J = 7.8, 1.5 Hz, 2H), 4.40 (s, 2H), 3.79 (t, J = 6.0 Hz,
2H), 3.21 (t, J = 6.0 Hz, 2H), 1.40 (s, 9H); *C NMR (75 MHz, CDCl3): ¢
156.37 (Cq), 154.51 (Cq), 145.06 (Cq), 134.64 (Cq), 131.80 (Cq), 130.23,
129.94, 129.10, 128.75, 128.64, 127.25 (Cq), 125.95 (Cq), 124.56, 80.08
(Cq), 44.28, 41.45, 33.50, 28.34; rt(LCMS) = 3.80 min (5 min, PH = 3.8);
HRMS-ESI (m/z): [M+H]" calcd. for C,3HxN,0,Cl 395.1526; found
395.1538.

6-chloro-2-(4-chlorophenyl)-3,4-diphenylquinoline (6):

Ph

O
C

Cl

Yield (199 mg, 94%); white solid; mp= 213-215 °C; Purity: 100%; *H NMR
(300 MHz, CDCl3): ¢ 8.19 (d, J = 9.0 Hz, 1H), 7.69 (dd, J = 9.0, 2.4 Hz, 1H),
7.58 (d, J = 2.4 Hz, 1H), 7.37-7.28 (m, 5H), 7.24-7.19 (m, 2H), 7.15-7.12 (m,
2H), 7.09-7.05 (m, 3H), 6.92-6.89 (m, 2H); *C NMR (75 MHz, CDCl3): 6
157.88 (Cq), 147.23 (Cq), 145.77 (Cq), 139.27 (Cq), 137.72 (Cq), 136.10
(Cq), 134.06 (Cq), 133.61 (Cq), 132.71 (Cq), 131.35, 131.32, 131.18, 130.49,
130.16, 128.08, 127.98, 127.69, 127.52 (Cq), 126.80, 125.41; rt(LCMS) =
4.22 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]" calcd. for C,;H1gNCl,
426.0816; found 426.0823.

ethyl 6-chloro-2-(4-methoxyphenyl)-4-phenylquinoline-3-carboxylate (7):

Ph O
c O N OEt
s
OMe

Yield (198 mg, 95%); white solid; mp= 133-135 °C; Purity: 100%; '"H NMR
(300 MHz, CDClgs): ¢ 8.15 (d, J = 9.0 Hz, 1H), 7.75 (d, J = 8.7 Hz, 2H), 7.67
(dd, J = 8.7, 2.4 Hz, 1H), 7.56 (d, J = 2.4 Hz, 1H), 7.54-7.50 (m, 3H), 7.42-
7.39 (m, 2H), 7.01 (d, J = 8.7 Hz, 2H), 3.93 (q, J = 7.2 Hz, 2H), 3.85 (s, 3H),
0.87 (t, J = 7.2 Hz, 3H); °C NMR (75 MHz, CDCls): ¢ 168.13 (Cq), 160.52
(Cq), 155.69 (Cq), 146.28 (Cq), 134.95 (Cq), 132.74 (Cq), 132.32 (Cq),
131.36, 130.04, 129.35, 128.83, 128.46, 127.85 (Cq), 126.15 (Cq), 125.25,
114.01, 61.43, 55.37, 13.55; rt(LCMS) = 3.95 min (5 min, PH = 3.8); HRMS-
ESI (m/z): [M+H]" calcd. for CsH2NOsCl 418.1210; found 418.1227.

ethyl 6-chloro-2-methyl-4-phenylquinoline-3-carboxylate (8):

Ph O

:

Yield (151 mg, 93%); white solid; mp= 101-103 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): 6 7.96 (d, J = 9.0 Hz, 1H), 7.59 (dd, J = 9.0, 2.4 Hz, 1H),
7.50 (d, J = 2.4 Hz, 1H), 7.47-7.45 (m, 3H), 7.33 (d, J = 4.2 Hz, 1H), 7.30 (d,
J = 1.8 Hz, 1H), 4.04 (q, J = 7.2 Hz, 2H), 2.74 (s, 3H), 0.91 (t, J = 7.2 Hz,
3H); °C NMR (75 MHz, CDClIs): ¢ 168.03 (Cq), 154.96 (Cq), 146.04 (Cq),
145.33 (Cqg), 135.02 (Cq), 132.31 (Cq), 131.06, 130.53, 129.28, 128.75,
128.43, 128.14 (Cq), 125.90 (Cq), 125.16, 61.43, 23.75, 13.63; rt(LCMS) =
3.65 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]" calcd. for
C19H17NO,Cl 326.0984; found 326.0964.
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tert-butyl 6-chloro-2-methyl-4phenylquinoline-3-carboxylate (9):

Cl

Ph O
N Ot-Bu

P>

N

Yield (162 mg, 92%); white solid; mp= 142-144 °C; Purity: 100%; *H NMR
(300 MHz, CDClz3): 6 7.94 (d, J = 9.0 Hz, 1H), 7.56 (dd, J = 9.0, 2.4 Hz, 1H),
7.45-7.42 (m, 4H), 7.35-7.30 (m, 2H), 2.75 (s, 3H), 1.20 (s, 9H); *C NMR
(75 MHz, CDCls): 6 167.05 (Cq), 154.87 (Cq), 145.79 (Cq), 144.51 (Cq),
135.02 (Cq), 132.13 (Cq), 130.77, 130.44, 129.51, 129.26 (Cq), 128.63,
128.35, 126.14 (Cq), 125.08, 82.54 (Cq), 27.55, 23.60; rt(LCMS) = 3.93 min
(5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]" calcd. for C,;H»NO,CI
354.1261; found 354.1269.

ethyl 6-chloro-2-(chloromethyl)-4-phenylquinoline-3-carboxylate (10):

Cl

Ph O
> "OEt
N’ Cl

Yield (162 mg, 90%); white solid; mp= 107-109 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 8.03 (d, J =9.0 Hz, 1H), 7.64 (dd, J = 9.0, 2.1 Hz, 1H),
7.57 (d, J = 2.1 Hz, 1H), 7.51-7.47 (m, 3H), 7.35-7.31 (m, 2H), 5.00 (s, 2H),
4.04 (g, J = 7.2 Hz, 2H), 0.89 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz,
CDCls): ¢ 167.26 (Cq), 153.41 (Cq), 147.30 (Cq), 145.68 (Cq), 135.00 (Cq),
133.85 (Cq), 131.67, 131.22, 129.19, 128.91, 128.52, 127.00 (Cq), 125.37,
61.72, 45.76, 13.49; rt(LCMS) = 3.82 min (5 min, PH = 3.8); HRMS-ESI
(m/z): [M+H]" calcd. for C19H15NO,Cl, 360.0558; found 360.0568.

ethyl 2-(6-chloro-2-methyl-4-phenylquinolin-3-yl)acetate (11):

Cl

Yield (154 mg, 91%); white solid; mp= 135-137 °C; Purity: 100%; 'H NMR
(300 MHz, CDCls): 6 7.97 (d, J = 9.0 Hz, 1H), 7.57-7.49 (m, 4H), 7.28-7.23
(m, 3H), 4.11 (q, J = 7.2 Hz, 2H), 3.59 (s, 2H), 2.72 (s, 3H), 1.19 (t, J = 7.2
Hz, 3H); *C NMR (75 MHz, CDCls): ¢ 170.68 (Cq), 158.91 (Cq), 147.31
(Cq), 145.15 (Cq), 136.06 (Cq), 131.57 (Cq), 130.27, 129.84, 129.16,
128.79, 128.49, 127.52 (Cq), 125.70 (Cq), 125.24, 61.10, 36.55, 24.12,
14.17; rt(LCMS) = 3.51 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]"
calcd. for CooH19NO,CI 340.1104; found 340.1103.

ethyl 2-((ethoxycarbonyl)methyl)-6-chloro-4-phenylquinoline-3-carboxylate (12):

Cl

Ph O
N OEt
N

O~ OFEt

Yield (181 mg, 91%); yellow solid; mp= 57-59 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): 6 7.99 (d, J = 9.0 Hz, 1H), 7.60 (dd, J = 9.0, 2.4 Hz, 1H),
7.52 (d, J = 2.4 Hz, 1H), 7.46-7.42 (m, 3H), 7.31-7.28 (m, 2H), 4.18 (s, 2H),
413 (q, J = 7.2 Hz, 2H), 3.94 (q, J = 7.2 Hz, 2H), 1.23 (t, J = 7.2 Hz, 3H),
1.21 (t, J = 7.2 Hz, 3H); °C NMR (75 MHz, CDCls): ¢ 169.92 (Cq), 167.66
(Cq), 151.97 (Cq), 146.84 (Cq), 146.05 (Cq), 135.48 (Cq), 133.02 (Cq),
131.32, 131.01, 129.19, 128.65, 128.39, 127.31 (Cq), 126.58(Cq), 125.32,
61.39, 48.93, 43.25, 14.10, 13.36 rt(LCMS) = 3.70 min (5 min, PH = 3.8);
HRMS-ESI (m/z): [M+H]" calcd. for CyH»NO4Cl 398.1159; found
398.1160.
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(6-chloro-2-methyl-4-phenylquinolin-3-yl)(phenyl)methanone (13):

Ph O

ROSQS
b

Yield (168 mg, 94%); white solid; mp= 216-218 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 8.05 (d, J = 9.0 Hz, 1H), 7.63 (dd, J = 9.0, 2.4 Hz, 1H),
7.58-7.54 (m, 3H), 7.44-7.38 (m, 1H), 7.28-7.14 (m, 7H), 2.60 (s, 3H); *°C
NMR (75 MHz, CDCls): ¢ 197.34 (Cq), 155.09 (Cq), 146.24 (Cq), 144.74
(Cq), 136.89 (Cq), 134.16 (Cq), 133.73, 133.24 (Cq), 132.46 (Cq), 130.98,
130.64, 129.93, 129.24, 128.55, 128.27, 126.12 (Cq), 125.00, 24.04,
rt(LCMS) = 3.64 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]" calcd. for
C23H17NOCI 358.0999; found 358.1014.

9-chloro-5,6-dihydro-7-phenylbenzo[c]acridine (14):

Yield (163 mg, 96%); white solid; mp= 146-148 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): 6 8.63 (dd, J = 7.5, 1.2 Hz, 1H), 8.13 (d, J = 9.0 Hz, 1H),
7.61-7.54 (m, 4H), 7.49-7.37 (m, 3H), 7.33-7.24 (m, 3H), 2.91-2.83 (m, 4H);
BC NMR (75 MHz, CDCls): § 153.41 (Cq), 145.61 (Cq), 144.62 (Cq),
139.30 (Cq), 136.24 (Cq), 134.80 (Cq), 131.75 (Cq), 131.26, 129.92, 129.46,
129.41, 129.09 (Cq), 128.83, 128.27, 128.02 (Cq), 127.80, 127.36, 126.39,
124.88, 28.14, 26.56; rt(LCMS) = 4.42 min (5 min, PH = 3.8); HRMS-ESI
(m/z): [M+H]" calcd. for C»3H17NCI 342.1050; found 342.1059.

9-chloro-7-phenyl-6H-chromeno[4,3-b]quinoline (15):

Yield (163 mg, 95%); white solid; mp= 181-183 °C; Purity: 100%; ‘H NMR
(300 MHz, CDClIs): ¢ 8.50 (dd, J = 7.8, 1.8 Hz, 1H), 8.08 (d, J = 9.0 Hz, 1H),
7.60-7.54 (m, 4H), 7.45 (d, J = 2.1 Hz, 1H), 7.40-7.34 (m, 1H), 7.31-7.27 (m,
2H), 7.20-7.15 (m, 1H), 6.97 (dd, J = 8.4, 0.9 Hz, 1H), 5.07 (s, 2H); *C NMR
(75 MHz, CDCls): ¢ 157.26 (Cq), 148.93 (Cq), 146.41 (Cq), 142.83 (Cq),
134.21 (Cq), 132.09, 132.01 (Cq), 131.22, 130.18, 129.20, 129.01, 128.87,
127.74 (Cq), 125.79, 124.93, 123.62 (Cq), 123.16 (Cq), 122.54, 117.24,
66.61; rt(LCMS) = 4.42 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]"
calcd. for Cx»HisNOCI 344.0842; found 344.0840.

8-chloro-4,5-dihydro-6phenylfuro[2,3-c]acridine (16):

Ph
X

e
N 0]

Yield (155 mg, 94%); white solid; mp= 144-146 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): 6 7.99 (d, J = 9.0 Hz, 1H), 7.59-7.50 (m, 4H), 7.44 (d, J =
1.8 Hz, 1H), 7.29-7.26 (m, 3H), 7.11 (d, J = 2.1 Hz, 1H), 2.98-2.85 (m, 4H);
3C NMR (75 MHz, CDCls): ¢ 158.01 (Cq), 151.57 (Cq), 145.33 (Cq),
144.41 (Cq), 142.84, 136.38 (Cq), 131.01 (Cq), 130.30, 129.26, 129.20,
128.87,128.24, 127.62 (Cq), 126.38 (Cq), 124.99, 120.78 (Cq), 107.34, 26.51,
21.72; rt(LCMS) = 3.87 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]"
calcd. for C»1H1sNOCI 332.0842; found 332.0838.
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8-chloro-4,5-dihydro-6-phenylthieno[2,3-c]acridine (17):

O
N/

Ph

Yield (161 mg, 93%); white solid; mp= 182-184 °C; Purity: 100%; *H NMR
(300 MHz, CDCl3): 6 8.02 (d, J = 9.0 Hz, 1H), 7.92 (d, J = 5.4 Hz, 1H), 7.59-
7.51 (m, 4H), 7.34 (d, J = 2.4 Hz, 1H), 7.31-7.27 (m, 2H), 7.21 (d, J = 5.4 Hz,
1H), 2.93 (s, 4H); *C NMR (75 MHz, CDCls): 6 151.43 (Cq), 145.42 (Cq),
144.55 (Cq), 143.47 (Cq), 137.47 (Cq), 136.38 (Cq), 131.30 (Cq), 130.79,
129.37, 128.87, 128.27, 127.75 (Cq), 126.87 (Cq), 125.29, 124.95, 123.29,
27.34, 23.25; rt(LCMS) = 4.22 min (5 min, PH = 3.8); HRMS-ESI (m/z):
[M+H]" calcd. for Cy;HysNSCI 348.0614; found 348.0621.

6-chloro-2-(4-methoxyphenyl)-4-phenylquinoline (18):

Cl

Ph
X

P

Z

OMe

Yield (159 mg, 93%); white solid; mp= 116-118 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 8.18-8.13 (m, 3H), 7.85 (d, J = 2.4 Hz, 1H), 7.80 (s,
1H), 7.65 (dd, J = 9.0, 2.4 Hz, 1H), 7.58-7.53 (m, 5H), 7.05 (dd, J = 6.9, 2.1
Hz, 2H), 3.89 (s, 3H); *C NMR (75 MHz, CDCls): 6 161.04 (Cq), 156.60
(Cq), 148.25 (Cq), 147.25 (Cq), 137.88 (Cq), 131.75 (Cq), 131.53, 130.33,
129.46, 128.89, 128.81, 128.66, 126.23 (Cq), 124.47, 119.54, 114.29, 55.41;
rt(LCMS) = 3.89 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]" calcd. for
C22H17NOCI 346.0999; found 346.0997.

3-bromo-6-chloro-2,4-diphenylquinoline (19):

Cl

Br

Ph
(e
p

E

Yield (189 mg, 96%); yellow solid; mp= 151-153 °C; Purity: 100%; ‘*H NMR
(300 MHz, CDCls): ¢ 8.14 (d, J = 9.0 Hz, 1H), 7.77 (dd, J = 7.8, 2.1 Hz, 2H),
7.67 (dd, J = 9.0, 2.4 Hz, 1H), 7.64-7.50 (m, 6H), 7.43 (d, J = 2.4 Hz, 1H),
7.37 (dd, J =7.8, 2.1 Hz, 2H); *C NMR (75 MHz, CDCl3): § 159.26 (Cq),
148.95 (Cq), 144.91 (Cq), 140.68 (Cq), 137.48 (Cq), 133.34 (Cq), 131.31,
130.80, 129.44, 129.22, 128.92, 128.83, 128.58 (Cq), 128.09, 125.15, 119.76
(Cq); rt(LCMS) = 3.85 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]"
calcd. for C»;H14NCIBr 393.9998; found 394.0013.

3-bromo-6-chloro-4-phenyl-2-p-tolylquinoline (20):

Cl

Ph

- Br

PP

Z

Yield (194 mg, 95%); light yellow solid; mp= 160-162 °C; Purity: 100%; *H
NMR (300 MHz, CDCls): ¢ 8.12 (d, J = 9.0 Hz, 1H), 7.68-7.56 (m, 6H),
7.40-7.27 (m, 5H), 2.46 (s, 3H); *C NMR (75 MHz, CDCls): § 159.27 (Cq),
148.84 (Cq), 144.92 (Cq), 138.88 (Cq), 137.83 (Cq), 137.56 (Cq), 133.15
(Cq), 131.26, 130.69, 129.35, 129.20, 128.79, 128.75, 128.49 (Cq), 125.10,
119.84 (Cq), 21.44; rt(LCMS) = 3.97 min (5 min, PH = 3.8); HRMS-ESI
(m/z): [M+H]" calcd. for C»,H1sNCIBr 408.0155; found 408.0162.
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ethyl 2,4-dimethylquinoline-3-carboxylate (21):

O
N/

(@)
d\rj\Ot-Bu
N/

Yield (108 mg, 95%); white solid; mp= 205-207 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 8.68 (d, J = 8.4 Hz, 1H), 8.11 (d, J = 8.4 Hz, 1H), 7.83
(t,J=7.8Hz, 1H), 7.71 (t, J = 7.8 Hz, 1H), 4.44 (q, J = 7.2 Hz, 2H), 2.95 (s,
3H), 2.76 (s, 3H), 1.35 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl3): ¢
165.51 (Cq), 153.46 (Cq), 150.94 (Cq), 139.01 (Cq), 133.84, 129.23, 128.61
(Cq), 126.25 (Cq), 124.87, 123.28, 62.88, 19.70, 17.06, 14.13; rt(LCMS) =
2.30 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]" calcd. for C14H1sNO,
230.1181; found 230.1188.

tert-butyl 2,4-dimethylquinoline-3-carboxylate (22):

Yield (114 mg, 89%); white solid; mp= 223-225 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 8.88 (d, J = 8.4 Hz, 1H), 8.18 (d, J = 8.4 Hz, 1H), 7.91
(t, J=7.8 Hz, 1H), 7.80 (t, J = 7.8 Hz, 1H), 3.07 (s, 3H), 2.84 (s, 3H), 1.60 (s,
9H); *C NMR (75 MHz, CDCls): ¢ 164.01 (Cq), 153.07 (Cq), 151.80 (Cq),
137.39 (Cq), 134.35, 130.00 (Cq), 129.71, 126.50 (Cq), 124.93, 122.24, 85.44
(Cq), 28.08, 18.73, 17.00; rt(LCMS) = 3.11 min (5 min, PH = 3.8); HRMS-
ESI (m/z): [M+H]" calcd. for C15H,0NO, 258.1494; found 258.1490.

ethyl 2-(chloromethyl)-4-methylquinoline-3-carboxylate (23):

O
N” Cl

Yield (126 mg, 95%); deliquescent yellow solid; mp= 105-107 °C; Purity:
100%; *H NMR (300 MHz, CDCls): ¢ 8.00 (d, J = 8.4 Hz, 1H), 7.92 (d, J =
8.4 Hz, 1H), 7.67 (t, J = 8.4 Hz, 1H), 7.51 (t, J = 7.8 Hz, 1H), 4.92 (s, 2H),
4.47 (q, J = 7.2 Hz, 2H), 2.64 (s, 3H), 1.41 (t, J = 7.2 Hz, 3H); *C NMR (75
MHz, CDCls): 6 167.83 (Cq), 152.70 (Cq), 146.36 (Cq), 144.17 (Cq), 130.63,
129.71, 127.68, 126.78 (Cq), 126.49 (Cq), 124.13, 62.05, 46.10, 15.86, 14.10;
rt(LCMS) = 2.88 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]" calcd. for
C14H1sNO,CI 264.0791; found 264.0802.

5,6-dihydro-7-methylbenzo[c]acridine (24):

Yield (115 mg, 94%); grey solid; mp= 92-94 °C: Purity: 100%; ‘H NMR
(300 MHz, CDCls): 6 8.68 (d, J = 7.5 Hz, 1H), 8.22 (d, J = 8.4 Hz, 1H), 7.95
(d, J = 8.4 Hz, 1H), 7.68 (dd, J = 9.6, 6.9 Hz, 1H), 7.53-7.38 (m, 3H), 7.28
(d, J = 7.5 Hz, 1H), 3.11-2.95 (m, 4H), 2.59 (s, 3H); *C NMR (75 MHz,
CDCls): 6 152.62 (Cq), 146.88 (Cq), 139.77 (Cq), 139.11 (Cq), 135.28 (Cq),
130.25, 129.49, 128.40 (Cq), 128.26, 127.76 (Cq), 127.61, 127.25, 126.48,
125.83, 123.68, 28.17, 25.35, 13.91; rt(LCMS) = 3.33 min (5 min, PH = 3.8);
HRMS-ESI (m/z): [M+H]" calcd. for C;1gH;sN 246.1283; found 246.1295.
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5,6-dihydro-7-methylbenzo[c]acridin-3-ol (25):

Yield (113 mg, 86%); grey solid; mp= 185-187 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): 6 7.95 (d, J = 7.5 Hz, 1H), 7.68 (dd, J = 6.9, 1.5 Hz, 1H),
7.64 (dd, J=6.9, 1.5 Hz, 1H), 7.53 (dd, J = 6.9, 1.5 Hz, 1H), 7.50 (dd, J = 6.9,
1.5 Hz, 1H), 6.81 (dd, J = 8.4, 1.5 Hz, 1H), 6.72 (d, J = 2.1 Hz, 1H), 3.01-3.05
(m, 2H), 2.90-2.85 (m, 2H), 2.63 (s, 3H); °C NMR (75 MHz, CDCls): 6
159.54 (Cq), 152.52 (Cq), 146.31 (Cq), 141.54 (Cq), 140.35 (Cq), 129.39,
128.87, 128.24, 128.11 (Cq), 127.29 (Cq), 126.12 (Cq), 125.87, 124.53,
114.77, 114.45, 28.01, 25.19, 14.16; rt(LCMS) = 2.35 min (5 min, PH = 3.8);
HRMS-ESI (m/z): [M+H]" calcd. for C1gH;sNO 262.1232; found 262.1229.

7-methyl-6H-chromeno[4,3-b]quinoline (26):

Yield (113 mg, 92%); yellow solid; mp= 111-113 °C; Purity: 100%; *H NMR
(300 MHz, CDCls): ¢ 8.48 (dd, J = 7.8, 1.8 Hz, 1H), 8.11 (dd, J = 8.7, 0.9
Hz, 1H), 7.91 (dd, J = 8.7, 0.9 Hz, 1H), 7.69-7.64 (m, 1H), 7.51-7.45 (m,
1H), 7.40-7.34 (m, 1H), 7.16 (dt, J = 8.7, 1.2 Hz, 1H), 7.01 (dd, J = 8.1, 1.2
Hz, 1H), 5.37 (s, 2H), 2.50 (s, 3H); *C NMR (75 MHz, CDCls): ¢ 157.03
(Cq), 148.12 (Cq), 147.54 (Cq), 138.04, 131.61, 130.12, 129.04, 127.53 (Cq),
125.98, 125.74, 123.60, 123.38 (Cq), 123.20 (Cq), 122.40, 117.00, 66.21,
13.03; rt(LCMS) = 3.48 min (5 min, PH = 3.8); HRMS-ESI (m/z): [M+H]"
calcd. for C17H14NO 248.1075; found 248.1081.

ethyl 6,7-dimethoxy-2,4-dimethylquinoline-3-carboxylate (27):

MeO

MeO

@)
;

Yield (138 mg, 96%); yellow solid; mp= 128-130 °C; Purity: 100%; ‘H NMR
(300 MHz, CDCls): ¢ 7.87 (s, 1H), 7.19 (s, 1H), 4.43 (q, J = 7.2 Hz, 2H), 4.03
(s, 3H), 4.00 (s, 3H), 2.82 (s, 3H), 2.69 (s, 3H), 1.38 (t, J = 7.2 Hz, 3H); *C
NMR (75 MHz, CDCls): ¢ 166.51 (Cq), 155.24 (Cq), 150.97 (Cq), 149.92
(Cq), 146.70 (Cq), 138.10 (Cq), 126.34 (Cq), 121.95 (Cq), 102.64, 102.35,
62.39, 56.83, 56.39, 19.93, 16.97, 14.15; rt(LCMS) = 2.28 min (5 min, PH =
3.8); HRMS-ESI (m/z): [M+H]" calcd. for CisHxoNO, 290.1392; found
290.1404.

9,10-dimethoxy-7-methyl-6H-chromeno[4,3-b]quinoline (28):

Yield (140 mg, 92%); yellow solid; mp= 273-275 °C; Purity: 100%; ‘H NMR
(300 MHz, CDCls): ¢ 9.25 (d, J = 7.8 Hz, 1H), 9.06 (s, 1H), 7.49 (t, J =7.8
Hz, 1H), 7.29 (t, J = 7.8 Hz, 1H), 7.14 (s, 1H), 7.00 (d, J = 7.8 Hz, 1H), 5.40
(s, 2H), 4.14 (s, 3H), 4.04 (s, 3H), 2.72 (s, 3H): *C NMR (75 MHz, CDCl3):
0 157.16 (Cq), 155.55 (Cq), 151.27 (Cq), 146.96 (Cq), 140.98 (Cq), 135.71
(Cq), 135.35, 128.33, 123.73, 123.37 (Cq), 121.88 (Cq), 117.69, 115.02 (Cq),
101.90, 101.83, 65.01, 57.40, 56.36, 15.44; rt(LCMS) = 2.91 min (5 min, PH
= 3.8); HRMS-ESI (m/z): [M+H]" calcd. for CigH1gNO; 308.1287; found
308.1277.
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ethyl 2-methyl-1,8-naphthyridine-3-carboxylate (29):

Yield (93 mg, 87%); light red solid; mp= 152-154 °C; Purity: 100%; ‘H
NMR (300 MHz, CDCls): 6 9.14 (dd, J = 4.2, 1.8 Hz, 1H), 8.76 (s, 1H), 8.25
(dd, J =8.1, 1.8 Hz, 1H), 7.49 (dd, J = 8.1, 4.2 Hz, 1H), 4.47 (q, J = 7.2 Hz,
2H), 3.08 (s, 3H), 1.47 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl3): 6
165.57 (Cq), 162.23 (Cq), 155.92 (Cq), 155.24, 140.65, 137.51, 124.81 (Cq),
122.08, 119.95 (Cq), 61.49, 25.84, 14.14; rt(LCMS) = 2.00 min (5 min, PH =
3.8); HRMS-ESI (m/z): [M+H]" calcd. for Cy,H;3N,0, 217.0977; found
217.0986.

ethyl 2-(chloromethyl)-1,8-naphthyridine-3-carboxylate (30):

(0]

NN Cl

Yield (107 mg, 85%); light red solid; mp= 203-205 °C; Purity: 100%; ‘H
NMR (300 MHz, CDCls): ¢ 9.22 (dd, J = 4.2, 1.8 Hz, 1H), 8.85 (s, 1H), 8.31
(dd, J=8.1, 1.8 Hz, 1H), 7.59 (dd, J = 8.1, 4.2 Hz, 1H), 5.32 (s, 2H), 4.51 (q,
J =7.2 Hz, 2H), 1.49 (t, J = 7.2 Hz, 3H); **C NMR (75 MHz, CDCl3): §
165.00 (Cq), 159.33 (Cq), 156.00, 155.76 (Cq), 142.01, 137.61, 124.62 (Cq),
123.39, 121.39 (Cq), 62.22, 46.39, 14.17; rt(LCMS) = 2.26 min (5 min, PH =
3.8); HRMS-ESI (m/z): [M+H]" calcd. for C1,H1,N,0,Cl 251.0587; found
251.0598.

S9



Electronic Supplementary Material (ESI) for New Journal of Chemistry

This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

o
pas
D Z
<
Py
%
©
D
S
o

T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5. 4.5 4. 3.5 .5 2.0 1.5 1 ppm
.13
(1): 3C NMR (75 MHz, CDCls)
—~ N O I~ << <+ 0NWawomM
< ~OMHOTNOWOM W < N O) — oo
e e e e e e e e e e e e ) — O o~ — O cO
o 0N T O~ O O)O)O) 0O O M~ < . . . . . . .
) TN N NNNNN [l e N < O N N
— R B e T B B B B e O R B B | ~ - - o N N N
3
[a)]
(@]
A, g My " i e oy Yy u\‘ " Vo,
1 =1 I
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S10



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

o DO O~ WO o W©O

[eS) DO M MO~ N O — O W — —
e e Ty e e e e e e e e e R — ™ <
~ W O O O) 0 W WO < .. . . .
el TN ONNNN NN ~ ~ © o o [se}
— L A B B B B B B B B 0~~~ ™ ™ N

NNV \

CDCly

=

S et Y " A ot
T Hhadind w[ il e nlw*mﬁ y iy i ot

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S11



Electronic Supplementary Material (ESI) for New Journal of Chemistry

This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

3.241
2.553

Ul

1.142

T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
s Al el = e IN ~ <
.1
(3): C NMR (75 MHz, CDCl,)
o [Te] O NWOWLIE>LT I OO
[Te) <l“ OMOTMNMOANMANOO ™M 0w Mo ~ — [TolNut
. L O N o — o N ™M
—~ — O~ OANNOOWOWOTIr~WOWm . . . . . . .
o ) O <t MmO OONNNNNN ~ -~ o < [ee] o~ oo
— — R i e B B B B B B B B B | o~ [T < ™ N
8
o
O
. ) ‘ I'[ . ‘ ] ' A
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

(4): 'H NMR (300 MHz, CDCls)

S12



This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

Electronic Supplementary Material (ESI) for New Journal of Chemistry

0.5 ppm

6171

§9°6¢
70 0€
8L CE

P8I 1
wom.ﬂv
zee 1

€97°6¢€

L9709

< 69°9L
0 R £10a0
4N

T
3

~

—
~ o~
o~~~

114
J‘M JMM _JL
o W H

920" 7
781" ¥

VLT

‘ 815 810 715 710 6 6‘0
(4): *C NMR (75 MHz, CDCl;4

100 9 80 70 60 50 40 30 20 10 ppm
S13

110

120

180 170 160 150 140 130

190




This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

Electronic Supplementary Material (ESI) for New Journal of Chemistry

10 ppm

20

gttt A

110 100 90 80 70 60 50 40 30
S14

120

[ e
Q,
[o}
\5
o
o
-
) ~  pe'se
07 T—— fo 06
o 05 €€
° 5P TY
F o 87" b¥
\5
N
. o
RN .
== 0°¢ .
e IR AL
E 0 ST Ll — f1oad
zer e L2 T —
S9L°€ ™
oal e 57 80708 —
908°c — o
€907 ——— <
Eo.v\ .
P07 h —— Lo 072
<
o
0 95 peT
56°52T
G sz RH/
3 79 mﬁ/
SL mﬁv
o 0T 621
K 76 mﬁ\
£z omH\
08°TET
- o N e
Q. 090°5¥T
Q6T L a
Cﬁmﬂ.w/ = OIS #6T ——
8TZ L A 1
Tz L Zoe §
Mmmm\ Fo MWM
9% h\ © o
PES L - T
606 L—" o=
S6cs »\ ® p
z . w
T IR
PES PES
Lo Lo
Nt L N

WMMW

180 170 160 150 140 130

190




Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

4 BReRRE

WSS

CDCls

Il [

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S15



This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012
(7): 'H NMR (300 MHz, CDCl,)

Electronic Supplementary Material (ESI) for New Journal of Chemistry

10 ppm

40 30 20

)
50

bl
100 90 80 70 60
S16

110

120

£
Q,
Q,
79870~ GGU €T
L98°0 —= o_0'€
16870~ .
[Te]
—
\O
N
[Te]
C o LE"SS
€7°19
o
[ o
L9L
[ L9 > Llelale}
gL ——==
168°¢ ® 79 LL
wmw.m/ /o e
0°¢
mNm.mmWWWm \meMJM
ﬁm.m\ J < L
696 €
mn
<
L T0°FTT
n mm.mﬁ/
G1°921
0 G8°LZT
[ o ﬁ.wﬁ/
mm.mS%
GE6CT
o
- .02\

TCeT
TCeT

T

5 6
< O s
~omono

—

™

—

? =
820°L o Gl
m@m.h/ a 8Torl
0Zh L °———0
mom.h/ Fo 02O 69°ssT
oS L - N zgro9t
32% 2L
696°L [==01 €1°891
[ =~ 10
§59°L—~= 01 2
£99°L ST
G89° L L= o
269°L 0TS
SeELTL Z
7oL L Lo (@)
621°8 © )
8 ~
=

180 170 160 150 140 130

190




Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

4.073
4.050
4.026
4.002

_
~

2.744

Cl XN o/\
—
N
. L
T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3. 2. 2. 1.0 0.5 ppm
SlElS el o = -
. 13
(8): *C NMR (75 MHz, CDCls)
o O T MO N+ OMOoooW M O WO
o SO OMO MO NI < O ~— <t N o [Ie} o
> @ Smenonan T e G o 0 o
[ee) < OO AN O OO 00 W LW . e e . . .
Ne) O T NNNNNN —~ - o — o o
— R A e B R e B e A e B B e B B B e B B e | ~r—- o o —
o}
[a)]
[§]
T
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S17



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

2.752
1.200

T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
‘Or Orooj roj ‘o‘
s =l Sl o EN
.1
(9): *C NMR (75 MHz, CDCl,)
n OO AN O MW < o
o O CNO AT IO NOMAO TS0 N n o
. T T [ToRToRE S o n O
~ T OO NO OO O 0L . . . .
w0 D FTOMMONNNNN N N~ o ~ ™
— e e R R I B B R R A B B o~~~ NN
o}
[a)
@]

—
-

=

3

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S18



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

OO MWOWMWONSTNCEWOM A o T o~ m o m o
T HOOMN WA O TN A o ~ 0 NO — O ©
COoOWLVLWVWWVWLOVLWL SITMHMNONO™M o o o oo o) © ©

< S o oo

_
~
/

Cl XN O/\
7 Cl
N
o | A e
T T T T T T T T T T T T T T T T
8.5 8.0 . . 6.5 6.0 5.5 5. 4.5 4 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

e

(10): °C NMR (75 MHz, CDCly)

— O OO~ NN O~
[N} < ™ O OON OO OMmM o © 1 o~ © o
- e e T e e T © =~ ~ ~ <r
~ M=WmL . . .
o OSSO NNNNN —~ ~ © — 0 ™
— i B B B B B B B R R ] ~ o~ © < —

CDCly

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

(11): *H NMR (300 MHz, CDCl5)

S19



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

4.077
3.592
2.721
1.217
1.194

Cl N o _~
[e]

=
N
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 Ppm
— <l o ~ IN - I
.13
(11): ®C NMR (75 MHz, CDCly)
[ee] — AWttt OO oY O <
e (o)} MO N>~ <0~ N o — O) o [f9] o~ ~
e e e e e e e e e e e e ) — O — e} — —
o (e} W WH OO O I~ W LWw . . . . .
~ [Te] LT OO MO ANNNNNNN [l e N — O < <
— — L B B B B B B e e B B B | ~ -~ <} (s8] o~ —

CDCly

1

T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

(12): 'H NMR (300 MHz, CDCls)

S20



0'9
L 9¢ €T —
- 0T ¥T —
\O
N
\5
N

AN
L2 €6 8%
[s2]
L9 6€°T19
™
[©20°C LL*9L
4Um I T~

NN

I~~~

Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

6T LL %000
|J <ie 19000 —
n

‘ 8‘5 8‘0 7‘5 7‘0 6‘5
I
(12): *C NMR (75 MHz, CDCl5)

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190




Electronic Supplementary Material (ESI) for New Journal of Chemistry

This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

(13): *H NMR (300 MHz, CDCl5)

Cl X
=
N

2.602

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 .5 3. 2. .0 0.5 ppm
e | e -
.13
(13): 3C NMR (75 MHz, CDCls)
< OO OMT OO~ NO
o ONMCOW AT AN<TOY OO NN O [N iTe] <
> 33T=SRI58ESIBIAS g =
— DHOTOTFTMOMONOOO O W WO . . . .
o O T OOMOMOMNHOMNMNNOANNNNNN ~ -~ o <
— o B I I B e T B B I B B B B B I B | [ N
3
[a}
@)
m g 5 e "I \ }n 1 .A' v‘ " MAI" i A
200 190 180 170 160 150 140 130 120 110 100 80 60 10 ppm

(14): *H NMR (300 MHz, CDCl5)

S22



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

T OO O TN S © ©
NN A AT ) o NN
OWWWHH OO o @
@ 0 @ W O ™~ [~ [~ [~~~ [SURSN]

9 8 7 6 5 4 3 2 1 pprm

s R

CDCly

WA m \ " Lotk a ™
M, " i

o W

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S23



Electronic Supplementary Material (ESI) for New Journal of Chemistry

This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

WO MMM ANOM WO WIS LWIES WO WO e
N OO OOMLU O T O~ O < 0 WO LW o
WOLW <P OO0 TN OO Oy O o
L R T e e A S SV v I
J
T T T T T T T T T
9 8 7 6 5 4 3 2 1 rpm
B el BEERER A
— R N I Ny M ~
.1
(15): C NMR (75 MHz, CDCl5)
OMdAMNM AN ANV A <TO M AN O < <
NOATFTONOONANOOME=O W AN — O o —
................... N O o
COOWANTNN OO TN ™~ . .
OO MMOMNNNNNNNNNN A o ~ -~ e
R B B e B e s e e e e e B O B B s B B B B B | o~ -~ )
g
[a)]
O
1T l H‘ —
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pp

(16): *H NMR (300 MHz, CDCly)
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(17): *H NMR (300 MHz, CDCl5)
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(18): *H NMR (300 MHz, CDCls)
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(20): *H NMR (300 MHz, CDCl5)
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(22): 'H NMR (300 MHz, CDCls)
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(23): 'H NMR (300 MHz, CDCl5)
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(26): *H NMR (300 MHz, CDCl5)
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(27): *H NMR (300 MHz, CDCl5)
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(28): *H NMR (300 MHz, CDCl5)
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(30): *H NMR (300 MHz, CDCls)

LD OO TN ©ONN OO W0
O NN LD NN O © N O~
NNNN® MO ©WOLW W0 I NTol Y
o ooy o @ 0 © © [~~~ < < <

——5.321
4.549

Z
~

1.513
1.489
1.465

N

o
XX o
Pz 7 a
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
B B - - IN N o
.13
(30): ®C NMR (75 MHz, CDCl)
o oM O O — o O)Y Oy
o N o [s=RaaNe] o M m o O ™M o~ (o)) —~
. . . . . . . . T O O o o —
[f9) [e) N To) o 0 . .
O N w0 s ™ N N N ~ —~ o o~ el <
o — — O~~~ el S —
g
[a)]
[3)
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S39



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

5. HRMS-ESI (m/z): [M+H]" for all compounds

Ph
Cl

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 = 3

Mongisctopic Mass, Even Electron lons

16504 formula(e) evaluated with 31 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 MN:0-200 ©:0-200 F:0-5 S:0-3 CI0-5 Br:0-8

28/06/2011
MOJ329-59 556 (5.410)

LCT Premier KES05

294.1057
296.1065
306.2566  384.3521

10
0/0

83.0620
124.0887 1711508 199.1759 2882926 455 3341

520.4349 548 5039969.4327

Page 1

1: TOF MS ES+
6.31e+003

680.4805

miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT Formula
294.1057 294.1050 0.7 2.4 11.5 1.4 Cle9 H17 N Cl1
294.1061 -0.4 -1.4 7.5 17.9 Cle H18 N O F C1
294.1043 1.4 4.8 2.5 98.0 €11 H21 N3 ©2 § C1
294.1048 0.9 3.1 0.5 116.1 €11 H18 N F5 Cl
Ph
cl \
~
N
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 = 3

Monoisotopic Mass, Even Electron lons

13292 formula(e) evaluated with 29 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S$:0-3 Cl0-5 Br:0-8

28/06/2011 LCT Premier KE505
MOJ329-60 539 (5.239) 1: TOF MS ES+
160e+004
10 280.0893
, 282.0873
o 8300241930808 171 1506187 1306 2791019 3383434 3553716 4274270 2902373 o0 4374 9902204 6174043  e750788
LA UL LA FLL L L I L I L L B I B R N L R L R N N NSRS
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximurm: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
280.0893 280.0893 0.0 0.0 11.5 16.5 Cl8 H15 N C1
280.0904 1.1 -3.9 7.5 9.6 Cls Hle N 0 F Cl
280.0887 0.6 2.1 2.5 320.5 Cl0 H1s N2 02 § c1

40
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Cl \

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 =3

Monoisctopic Mass, Even Electron lons

30038 formula(e) evaluated with 53 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CI:0-5 Br:0-8

28/06/2011 LCT Premier KES05
MQJ361-10 525 (5.106) 1: TOF MS ES+
1.71e+004
10 336.1149
o 338.1129
) 590.2427 .. y
374.0730415.1006506.2517 550.2161 514.2645 673.4514

m/z
50 100 150 200 250 300 350 400 450 500 550 500 650 700
Minimum: -1.5
Maximmum: 2.0 5.0 0.0
Mass Calc. Mass mDa PEM DEE i-FIT Formula
336.1149  336.1155 -0.6 -1.8 12.5 13.2 C21 H19 N O C1
336.1142 0.7 2.1 5.5 48.0 Cl6 H19 N F4 C1
336.1140 0.9 2.7 9.5 50.2 Cl4 Hle N7 F C1
336.1149 0.0 0.0 3.5 167.6 Cl3 H23 N3 03 & 1
336.1154 -0.5 -1.5 1.5 172.1 Cl3 H20 N O F5 1
336.1151 -0.2 -0.6 5.5 175.7 Cll1 H17 N7 O Fz 1
336.1138 1.1 3.3 0.5 326.0 Cl0 H21 N3 05 F2 Cl1
Ph (@]
Cl
= OEt
P
N
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 = 3
Monoisotopic Mass, Even Electron lons
44211 formula(e) evaluated with 84 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 Cl0-5 Br:0-8
28/06/2011 LCT Premier KE505
MOJ329-58 515 (5.020) 1: TOF MS ES+
9 88e+003
10 366.1261
368.1239 548 5027
%
830018 1240881 1711500 264 25462791608 3062520 384 3521 492.4272 2o4na seodre
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
366.1261  366.1261 0.0 0.0 12.5 5.2 €22 H21 N 02 Cl
366.1272 -1.1 -3.0 8.5 11.4 cl9 H22 N 03 F Cl
366.1270 -0.9 -2.5 4.5 32.3 Cl7 H24 N F3 & Cl
366.1268 -0.7 -1.9 8.5 33.7 C15 H21 N7 § Cl1
366.1248 1.3 3.6 5.5 42.0 Cl7 H21 N ©O F4 Cl
366.1245 1.6 4.4 5.5 43.7 Cl15 H18 N7 O F Cl

Al
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Cl

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 = 3

Monoisotopic Mass, Even Electron lons

652448 formula(e) evaluated with 101 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 Cl0-5 Br:0-8

28/06/2011 LCT Premier KE505
MOJ329-57 530 (5.152)

395.1538
397.1532

399.1638

10
O/D

83.0018 124 0877 1711516 1991753 954 9560270 1630 359-0909

9204375 550 2202

Page 1

1: TOF MS ES+
1.10e+004

624.2334  680.4786

m/z

50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
3985.1538 395.1526 1.2 3.0 12.5 8.2 C23 H24 N2 02 C1
395.1538 0.0 0.0 8.5 35.7 C20 H25 N2 03 F C1
395.1536 0.2 0.5 4.5 62.8 Clg H27 N2 F3 & (Cl
395.1533 0.5 1.3 8.5 64.4 Cle H24 N8 €S (C1
395.1549 -1.1 -2.8 4.5 104.7 Cl7 H26 N2 04 Fz C1
395.1520 1.8 4.6 3.5 130.2 Cl5 H28 N4 04 £ C1
Ph O
cl N
P
O
Cl
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 =3
Monoisatopic Mass, Even Electron lons
88223 formula(e) evaluated with 272 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 MN:0-200 ©:0-200 F:0-5 S:0-3 ClL0O5 Br0-8
28/06/2011 LCT Premier KES05
MOJ329-52 635 (6.157) 1. TOF MS ES+
2.22e+003
10 83.0619
426.0823
% 124.0835 . 199.1 429.0836
. Ol 171.1508 I|99.III'41 264.2531 306.2553 384.3505 5204423 crp g4 cu2072 _ER047T8
BRI L O L L e L R R R R R R AR EE R RN e n e O 114
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 £50.0
Mass Cale. Mass mDa PPM LBE i-FIT Formula
426 .0823 426.081¢ 0.7 1.8 18.5 1.4 27 H18 N cCl2
426.0828 -0.5 -1.2 14.5 3.4 24 H18 N © F cCl2
426.0838 -1.8 -3.8 10.5 10.86 ¢21 H20 N 02z F2 Cl2
426.0810 1.2 3.1 9.5 1z2.7 ¢le H22 N3 02 8 Cl2
426.081%5 0.8 1.9 7.5 19.3 ¢le H18 N F5 Cl2
426.0812 1.1 2.6 11.5 19.5 17 Hle N7 F2 Cl2

A2
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O X" TOEt
O
OMe

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 =3

Monoisotopic Mass, Even Electron lons

80701 formula(e) evaluated with 177 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 MN:0-200 ©0:0-200 F:0-5 S:0-3 Cl:0-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ329-63 578 (5.605) 1: TOF MS ES+
1.67e+004
10 4181227
. 4201207
od 830022 123.0810 171 1521187 1204 2791835 304 303 327 0115 301 7867 | 429 1347 5204446 545 5055 6242353 6804831
IR L B B & B e B I R BAARARSEE
) 100 150 200 250 300 350 400 450 500 550 500 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
418.1227  4lg.1210 1.7 4.1 15.5 7.3 C25 H21 N 03 C1
418.1235 -0.8 -1.9 16.5 14.0 C23 HI8 N5 F Cl
418.1208 1.9 4.5 11.5 17.8 C23 H23 N F2 & Cl
418.1244 -1.7 -4.1 10.5 32.5 €22 H25 N 03 & Cl
418.1221 0.6 1.4 11.5 36.9 €22 H22 N 04 F Cl
418.1248 -1.9 -4.5 12.5 60.6 C20 HI19 N5 © F2 Cl
418.1219 0.8 1.9 7.5 74.7 C20 H24 N O F3 g Cl
Ph O
Cl
A OEt
N
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 = 3
Monoisotopic Mass, Even Electron lons
26293 formula(e) evaluated with 60 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 Cl0-5 Br:0-8
28/06/2011 LCT Premier KE505
MOJ329-61 529 (5.135) 1: TOF MS ES+
1.76e+003
§3.0625
10 326.0964
% 123.0814 44, 279.1624 328.0049
. | 17|‘1522 2642552 | 391.2890 4193142 5204425 40400 6242516 650.4363 .
R B B B T L R AR e ARARMERS
50 100 150 200 250 300 350 400 450 500 550 600 850
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
326.0964  326.0948 1.6 4.9 11.5 1.8 Cl3 H17 N 02 Cl
326.0959 0.5 1.5 7.5 1.3 Cl6 H18 N 03 F Cl
326.0971 -0.7 -2.1 3.5 13.4 Cl13 H19 N 04 F2 Cl
326.0957 0.7 2.1 3.5 14.3 Cl4 H20 N F3 § C1
326.00955 0.9 2.8 7.5 14.6 Cl2 H17 N7 S C1
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Ph O

Cl A Ot-Bu

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 = 3

Monoisotopic Mass, Even Electron lons

38006 formula(e) evaluated with 68 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CIL0-5 Br:0-8

28/06/2011 LCT Premier KE505
MOJ329-68 580 (5.622) 1: TOF MS ES+
1.40e+004
10 354.1269
% 3561259
O 027 1230815 1711526 187.1206279.1626 205.0654 3681200 193138 50 44695358385 O10-9471 6345430 600561
e T T T T e e T T e e T e T e e e e e
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazed mum = 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT Formula
354.1269  354.1261 0.8 2.3 11.5 6.3 €21 H21 N 02 Cl
354.1272 -0.3 -0.8 7.5 51.2 cls H22 N 03 F Cl
354.1270 -0.1 -0.3 3.5 131.2 Cle H24 N F3 g cCl
354.1268 0.1 0.3 7.5 133.4 Cl14 H21 N7 § 1
354.1284 -1.5 -4.2 3.5 153.3 C15 H23 N 04 F2 Cl
354.1254 1.5 4.2 2.5 235.9 €13 H25 N3 04 S Cl
Ph O
Cl
> "OEt
A_Cl
N
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 =3
Monoisotopic Mass, Even Electron lons
41287 formula(e) evaluated with 137 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 N:0-200 ©0:0-200 F:0-5 35:0-3 Cl:0-5 Br:0-8
28/06/2011 LCT Premier KE505
MOJ329-69 557 (5.411) 1: TOF MS ES+
2.51e+003
10 360.0568
63.0620 362.0550
o 123.0809 1711515 2791602 364.0527 4193177 5204368 636.5501 6814614
0 | 187.1293 304.2508 548.5031 610.5433 .
A ma I R A L e A o B R R o
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazxcimum: 2.0 5.0 0.0
Mass Calc. Mass mDa PFM DBE i-FIT Formula
360.0568  360.0558 1.0 2.8 11.5 0.8 Cl9 H16 N 02 Cl2
360.0570 -0.2 -0.6 7.5 7.3 Cle H17 N 03 F Cl2
360.0567 0.1 0.3 3.5 19.2 Cl4 H19 N F3 § Cl2
360.0565 0.3 0.8 7.5 19.7 Clz Hle N7 § Cl2
360.0581 -1.3 -3.6 3.5 25.5 Cl3 H18 N 04 F2 Cl2
360.0552 1.6 4.4 2.5 37.9 Cll H20 N2 04 S Cl2
360.0579 -1.1 -3.1 -0.5 43.6 C11 H20 N O F4 S Cl12
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Ph
Cl \\~OEt

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 =3

Monoisotopic Mass, Even Electron lons

31718 formula(e) evaluated with 62 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 MN:0-200 ©O:0-200 F:0-5 S:0-3 CI0-5 Br0-8

28/06/2011 LCT Premier KES05

MOJ329-64 516 (5.025) 1: TOF MS ES+
2.92e+004

10 3401103

342 1079
344 1145391.2859

Yo

83.0621 1230811 1711508 1991767 564 2541306 2495 4274294 5385186554 5137 634.5453 6804810

50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Masxcimum: 2.0 5.0 0.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
340.1103 340.1104 -0.1 -0.3 1L E 1.1 C20 H19 N 02 C1
340.1116 -1.3 -3.8 7.5 52.0 Cl7 H20 N ©3 F Cl
340.1091 1.2 3.5 4.5 164.9 Cl5 H19 N O F4 Cl
340.1114 -1.1 -3.2 3.5 l67.8 Cl5 H22 N F3 & Cl
340.1089 1.4 4.1 8.5 170.1 Cl3 Hle N7 O F C1
340.1111 -0.8 -2.4 7.5 172.2 Cl3 H19 N7 & C1
Ph O
Cl
Ny~ OEt
N
O~ OEt
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 =3

Monoisotopic Mass, Even Electron lons

64668 formula(e) evaluated with 144 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 Cl0-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ361-06 532 (5.168) 1: TOF MS ES+
5.82e+003
10 398.1160
o, 830620 ‘ 400.1145
. ||88.076|8123.08041M 1506 964 2540279 1614 326.0066 3553691 |436.0703 5204333 550213?6125494 638.5720 684.2245
T P P T T T T T T R T A e T T T T R e e T T T T T e T e e ey MYV
150 200 250 300 350 400 450 500 550 600 650 700
Minimmm: -1.5
Mazeimuam : 2.0 5.0 50.0
Mass Calc. Mass mDa PFM DEE i-FIT Formula
398.1160 398.1172 -1.2 -3.0 17.5 1.4 Cc23 H17 N5 C1
398.1159 0.1 0.3 12.5 11.1 C22 H2l N 04 C1
398.1146 1.4 3.5 12.5 18.0 Cc23 H22Z N F & Cl
398.1157 0.3 0.8 8.5 38.4 C¢20 H23 N O F2 & (1
398.1171 -1.1 -2.8 8.5 40.7 Ccls H22 N 05 F (1
398.1179 -1.8 -4.8 7.5 69.0 C20 Hz2e N F 52 Cl
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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 = 3

Monoisctopic Mass, Even Electron lons

40117 formula(e) evaluated with 88 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©0:0-200 S:0-3 Cl:0-5 Br:0-8 F:0-5

28/06/2011 LCT Premier KES05
MOJ361-11 533 (5.192) 1: TOF MS ES+
1.11e+004
o 358.1014
" R 3601015
1230811 1711503 2642552079.1617 003098 459 qogg 4274255 5204379 cuaonag gi25546 6954320

50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
358.1014 368.1010 0.4 1.1 11.5 2.5 c¢20 H18 N 0z C1 F
368.1022 -0.8 -2.2 7.5 21.6 Cl7 H19 N 03 Cl1 F2
358.0989 1.5 4.2 15.5 27.6 C23 H17 N 0 Cl
358.1019 -0.5 -1.4 3.5 57.6 C¢l5 H21 N £ (C1 F4
368.1017 -0.3 -0.8 7.5 59.3 C¢l3 H18 N7 § Cl1 F
358.0987 1.7 4.7 4.5 67.0 Cl5 H18 N O C(Cl1 FS

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 = 3

Monoisotopic Mass, Even Electron lons

32615 formula(e) evaluated with 67 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©O:0-200 F:0-5 S:0-3 CLO-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ329-65 691 (6 677) 1 TOF MS ES+
1.04e+004
0 342 1059
y 344 1054
()
ok 30626 123.0813 1714517187 1203 279 19%8 5002507 3912860 1939246 504517 Gagn0a9  g105421 eoegaz2
L
50 100 150 200 250 300 30 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass nDa PPM DBE i-FIT Formula
342.1059  342.1050 0.9 2.6 15.5 18.9 c23 H17 N C1
342.1061 -0.2 -0.6 11.5 57.9 C20 Hi1s N O F C1
342.1072 -1.3 -3.8 7.5 136.7 C17 H1s N 02 Fz Cl
342.1043 1.6 4.7 6.5 157.0 Cl5 H21 N3 02 § Cl
342.1048 1.1 3.2 4.5 222.7 cls H1s N F5 cl
342.1046 1.3 3.8 8.5 226.6 Cl32 H15 N7 F2 C1
342.1054 0.5 1.5 2.5 284.3 cl2 Hz2 N3 03 F § cCl

346
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Cl

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 = 3

Monoisotopic Mass, Even Electron lons

33554 formula(e) evaluated with 86 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 0:0-200 F:0-5 S:0-3 CI:0-5 Br:0-8

28/06/2011 LCT Premier KE505
MOJ329-70 648 (6.278) 1: TOF MS ES+
1.08e+004
10 344.0340
9 346.0817
o] PP 123 0808 171 1503 2191610 306 9496 3912883 4199219 5204300 syge0sy 6105375 950992 662 5066
R e T T e e e e e e e e e e e e e e e e MY
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
344.0840  344.0842 -0.2 -0.6 15.5 1.9 C22 H15 N 0O C1
344.0854 -1.4 -4.1 11.5 21.8 Cl9 H1E N 02 F C1
344.0829 1.1 3.2 8.5 57.7 C17 H15 N F4 C1
344.0827 1.3 3.8 12.5 59.3 C15 H12 N7 F C1
344.0836 0.4 1.2 6.5 141.4 Cl4 H19 N3 03 & C1
344.0841 -0.1 -0.3 4.5 150.9 Cl4 H1E N O F5 C1
344.0838 0.2 0.6 8.5 153.4 Cl2 H13 N7 0O F2 Cl
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 =3
Monoisctopic Mass, Even Electron lons
28579 formula(e) evaluated with 68 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 3:0-3 CLO0-5 Br.0-8
28/06/2011 LCT Premier KE505
MOJ261-09 570 (5.530) 1: TOF MS ES+
2 62e+004
10 332.0838

334 0811
3350760 -91-2862

o,
o 199.1783

83.0621 1230810 _171.1507 268 2931 306.2540 502 2301 520 4418 6125565 35 57366594968

50 100 150 200 250 300 350 400 450 500 550 600 650 700

Minimum: -1.5

Maximum: 2.0 5.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT Formula

332.0838 332.0842 -0.4 -1.2 14.5 10.0 C21 H15 N ©O Cl
332.0854 -l.6 -4.8 10.5 43.1 Cls8 Hle N o0z F CCl
332.0829 0.9 2.7 7.5 121.3 Cle H15 N F4 C1
332.0827 1.1 3.3 11.5 124.6 Cl4 H12 N7 F C1
332.0836 0.2 0.6 5.5 335.5 Cl3 H19 N3 03 § Cl
332.0841 -0.3 -0.9 3.5 344.9 Cl3 H1le N ©O F5 (1
332.0838 0.0 0.0 7.5 350.3 C¢1l1 H13 N7 © F2 (1
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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 =3

Monoisctopic Mass, Even Electron lons

35404 formula(e) evaluated with 104 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 Cl:0-5 Br:0-8

28/06/2011 LCT Premier KES05

MOJ361-07 644 (6.237) 1: TOF MS ES+
2.30e+004

10 348.0621

350.0601

3510646301 2893 4553327 cpq cioq 5865431 gyp 55g7 638.5607

830618 123.0800 1711511 1291778 264 9549306 2504

miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximmum: 2.0 5.0 0.0
Masse Calc. Mass mDa PEM DEE i-FIT Formula
348.0621  348.0614 0.7 2.0 14.5 5.2 C21 H15 N S Cl
348.0625 -0.4 -1.1 10.5 51.5 C18 H16 N © F & cl
348.0637 -1.6 -4.6 6.5 193.2 Cl5 H17 N 02 F2 € Cl
348.0607 1.4 4.0 5.5 265.2 C13 H19 N3 02 82 Cl
348.0614 0.7 2.0 7.5 300.8 C15 H14 N 03 F3 cCl
348.0612 0.9 2.6 11.5 306.5 €13 H11 N7 03 c1
348.0612 0.9 2.6 3.5 355.7 C13 H1s N F5 € C1
Ph
cl N
Z
N0
OMe
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 = 3
Mongcisotopic Mass, Even Electron lons
34420 formula(e) evaluated with 76 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 MN:0-200 ©:0-200 F:0-5 S:0-3 CLO-5 Br:0-8
28/06/2011 LCT Premier KE505
MOJ361-22 620 (6.011) 1- TOF MS ES+
2.15e+004
10 346.0997
o 348 0977
o B30010 1230804 1870279 3065516 | 3500060 4553262 5204400 624.2390 6911922787 6600 4136836835 0616 924776
A P T T T T TR T T T P T T [ I T [ A e e e e T
150 200 250 300 350 400 450 500 550 600 A50 700 750 800 850 900 950 1000
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mags Calc. Mase mDa PEM DBE i-FIT Formula
346.0997  346.0999 -0.2 -0.6 14.5 6.3 €22 H17 N 0 Cl
346.1010 -1.3 -3.8 10.5 25.8 C19 H18 N 02 F Cl1
346.0986 1.1 3.2 7.5 85.5 C17 H17 N F4 C1
346.0983 1.4 4.0 11.5 89.2 C15 H14 N7 F C1
346.0992 0.5 1.4 5.5 244.0 Cl4 H21 N3 03 & Cl
346.0997 0.0 0.0 3.5 254.3 Cl4 HI18 N O F5 C1
346.0995 0.2 0.6 7.5 258.2 c12 H15 N7 O F2 Cl
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Ph
Cl O x Br
O

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 = 3

Monoisctopic Mass, Even Electron lons

62346 formula(e) evaluated with 283 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CI:0-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ361-28 599 (5.814) 1: TOF MS ES+
3.67e+003
10 396.0009
% e 171.1506 2791625 1 3970087
88.0770123.0807 - 306 2525 3912872 485.3287 o ga55 9484984 ot 500y gap4830

miz

50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
394.0013 393.9998 1.5 2.8 14.5 2.0 C21 H1l4 N Cl Br
394.0010 0.3 0.8 10.5 2.1 clg H15 N O F Cl Br
394.0032 -1.9 -4.8 9.5 2.4 cl8 H18 N S C(Cl1 Br
394.0021 -0.8 -2.0 6.5 15.1 Cl5 Hle N 02 F2 (Cl1 Br
393.9997 1.6 4.1 3.5 32.8 Cl3 H15 N F5 €1 Br
393.9994 1.9 4.8 7.5 33.6 Cll H12 N7 Fz <Cl1 Br
394.00265 -1.2 -3.0 6.5 34.3 Cle H19 N £82 (13
Cl
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 =3

Monoisotopic Mass, Even Electron lons

72911 formula(e) evaluated with 313 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CI:0-5 Br:0-8

28/06/2011 LCT Premier KE505
MOJ361-33 636 (6.169) 1: TOF MS ES+
6.04e+003
10 410.0153
%  83.0620 ‘ 412.0090
. | 1230805 171.1506137.1275 264.25523062528 012839 4553384 500 4353 SN02103 g 9356 048042
IND P st L L VRN | NDNSI AR 2 1 b o SOV 2 AR
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
408.0162 408.0155 0.7 1.7 14.5 5.2 C22 Hle N Cl1 Br
408.0166 -0.4 -1.0 10.5 16.1 cl9 H17 N O F Cl1 Br
408.0181 -1.9 -4.7 6.5 35.8 ¢17 H21 N S2 C13
408.0170 -0.8 -2.0 14.5 45.1 C20 H15 N3 S Br
408.0177 -1.5 -3.7 6.5 46.5 Cle Hle N 02 F2 Cl Br
408.0181 -1.9 -4.7 10.5 47.9 Cl7 Hle N3 O F &S Br
408.0147 1.5 3.7 11.5 51.9 ¢20 H17 N S C13
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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 = 3

Monoisctopic Mass, Even Electron lons

5565 formula(e) evaluated with 8 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CI0-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ329-76 445 (4.346) 1: TOF MS ES+
1.580+004
10 230.1188
% 231.1226 ‘
ol 838622 15 0808 171 1500 306.2515 3290071 391 2867 455 3300 520432 545 5035 6242373 6804938
R = S L A i WML AL ISR Sl o AL e
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Masea Calc. Mass mDa PPFM DBE i-FIT Formula
230.1188 230.1181 0.7 3.0 7.8 31.2 Cl4 Hle N 02
230.1192 -0.4 -1.7 3.5 87.1 ¢l11 H17 N 03 F
230.1177 1.1 4.8 0.5 454 .3 ¢4 H14 N7 02 F2
230.11%0 -0.2 -0.9 -0.5 1204.32 c9 H1% N F3 &
230.1188 0.0 0.0 3.5 1208.9 C7 Hle N7 £
230.1199 -1.1 -4.8 -0.5 1393.7 c4 H17 N7 O F S
230.1184 0.4 1.7 -0.5 7914.1 ¢ H18 N5 O F C(C1
O
>~ Ot-Bu
~
N
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 = 3

Monoisotopic Mass, Even Electron lons

9163 formula(e) evaluated with 9 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 MN:0-200 ©:0-200 F:0-5 S:0-3 CL0-5 Bro0-8

28/06/2011 LCT Premier KE5S05
MOJ329-78 479 (4.675) 1: TOF MS ES+
2 73e+004
10 258.1490
% 2591522
83.0618 123 0805 2020361 3062348 599 93pasp pasg?93 1745 548 50432094%09010 933 679 9501
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PEFM DEBE i-FIT Formula
258.1490 258.1494 -0.4 -1.5 7.5 1.1 Clé H20 N 02
258.1481 0.8 3.5 0.5 281.0 Cl1 H20 N O F4
258.1479 1.1 4.3 4.5 287.6 ¢8 H17 N7 O F
258.1490 0.0 0.0 0.5 654.7 Ce H18 N7 0z F2
258.1501 -1.1 -4.3 3.5 963.1 ce H20 N7 S
258.1499 -0.9 -3.5 0.5 1196.1 ¢ Hle N13 03
258.1488 0.2 0.8 -1.5 1419.3 C8 Hz24 N3 04 &
258.1485 0.5 1.9 3.5 12075.6 Cll H21 N5 C1

S50
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N OEt

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 =3

Monoisotopic Mass, Even Electron lons

10239 formula(e) evaluated with 22 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©O:0-200 F:0-5 S:0-3 CI:0-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ329-50 465 (4.561) 1: TOF MS ES+
2.69+003
10 83.0618 264.0802
% 123.0805 2551361 266'0775306 2524
. 171.1505 : : 3012604432 23814531703 o 5502227 oo onat s7m o866

m/z

50 100 150 200 250 300 350 400 450 500 550 600 G50 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
264.0802 264.0791 1.1 4.2 Cl4 H15E N 02 Cl
264.0803 -0.1 -0.4 Cll Hle N 03 F Cl
264.0801 0.1 0.4 C9 H18 N F3 &5 C1
264.0798 0.4 1.5 C¢7 H15 N7 S C1
264.0814 -1.2 -4.5 ¢8 H17 N 04 F2 Cl
264.0810 -0.8 -3.0 C4 Hle N7 O F & (1l
264.0814 -1.2 -4.5 C5 H1l4 N& S2
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 = 3

Monoisotopic Mass, Even Electron lons

7460 formula(e) evaluated with 11 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 Cl:0-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ361-26 533 (5.193) 1: TOF MS ES+
2.65e+003
10 §3.0618
% 88.0769123 0806 246.1295
r . 171.1505 247.1339
o (0 | | 338.3429 3553701 4274277 4953353 5o ya75 5502138 5oy 9374 gan47os
o L B e e e AR R R L Sl
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazcimum: 2.0 5.0 50.0
Mass Calc. Mass mDa PFM DBE i-FIT Formula
246.1285 246.1283 1.2 4.9 11.5 1.4 Cle Hle N
246.1294 0.1 0.4 7.5 8.5 Cls H17 N O F
246.1306 -1.1 -4.5 3.5 24.0 Ccl2 H18 N 02 F2
246.1301 -0.6 -2.4 -1.5 65.7 Ce H20 N3 07
246.1290 0.5 2.0 0.5 76.4 C5 H15 N7 O F3
246.1288 0.7 2.8 4.5 77.4 C3 Hl2 N12 O
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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 = 3

Monoisotopic Mass, Even Electron lons

9858 formula(e) evaluated with 15 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CI0O-5 Bro0-8

28/06/2011 LCT Premier KES05

MOJ361-01 462 (4.512) 1: TOF MS ES+
2.05e+004

10 2621229

Yo 263.1271

83.0619 123.0813 1711510 199.1788 306.2488 4152149 432 2374453.1665 502 2761 5502131

624.2300 6763297

m/z
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
262.1229 262.1232 -0.3 -1.1 11.5 7.6 C18 H16 N O
262.1219 1.0 3.8 4.5 240.3 €13 H16 N F4
262.1216 1.3 5.0 8.5 245.9 €1l H13 N7 F
262.1230 -0.1 -0.4 0.5 495.9 Cl0 H17 N O F5S
262.1228 0.1 0.4 4.5 502.4 c8 H14 N7 O F2
262.1225 0.4 1.5 2.5 658.3 €10 H20 N3 03 &
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 = 3
Monoisotopic Mass, Even Electron lons
7745 formula(e) evaluated with 11 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CI0-5 Br:0-8
28/06/2011 LCT Premier KE505
MOJ329-79 511 (4.973) 1. TOF MS ES+
1.55e+004
10 248.1081
" sa0618 190.1760 2491105 3062517 4193004 5204300 500.4349 6205616
o 1230810 171.1512 : : 391 2854 548.5029 681.4850
R e T T T T e T T T T T e e e e e e e e e ey
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazximum: 2.0 5.0 0.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
248.1081  248.1075 0.6 2.4 11.5 5.4 Cl7 H14 N O
248.1087 -0.6 -2.4 7.5 21.4 Cl4 H1S N 02 F
248.1074 0.7 2.8 0.5 294.5 C9 HIE N O FS
248.1071 1.0 4.0 4.5 299.3 C7 H12 N7 O F2
248.1083 -0.2 -0.8 0.5 570.0 c4 H13 N7 02 F3
248.1080 0.1 0.4 4.5 577.2 c2 H10 W13 02
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MeO X

MeO N
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 = 3

Monoisotopic Mass, Even Electron lons

15449 formula(e) evaluated with 20 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:D-200 ©O:0-200 F:0-5 S:0-3 CLO-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ361-24 425 (4.156) 1: TOF MS ES+
2.33e+004
10 290.1404
% 2911438 ,
830617 1230805 1711508 991780 567 1095 3912874 4222991 460 516 2302110 579 9605 6242420 680.4700
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazximum : 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT Formula
290.1404  290.1392 1.2 4.1 7.5 7.0 Cle H20 N 04
290.1417 -1.3 -4.5 8.5 28.8 Cl4 H17 N5 O F
290.1404 0.0 0.0 3.5 36.7 C13 H21 N O5 F
290.1406 -0.2 -0.7 12.5 66.0 C17 Hl6 N5
290.1415 -1.1 -3.8 -0.5 205.7 Cl0 H2z2 N 06 F2
290.1404 0.0 0.0 1.5 333.1 Ce H17 N5 F5
MeO
MeO
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 = 3
Monoisotopic Mass, Even Electron lons
20280 formula(e) evaluated with 33 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 MN:0-200 ©:0-200 F:0-5 S:0-3 CI0O-5 Bro0-8
28/06/2011 LCT Premier KES05
MOJ361-21 481 (4.693) 1: TOF MS ES+
3 56e+004
10 308.1277
% ‘ 309.1310
83.0618 1230807 1714507 299-1364 306.2523 3012853 4553354 5204370 202198 6150460 empasos
AT e AR B A e e WA s L e e NAAREERsamEEacUEE S a e S eas
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazeimum : 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT Formula
308.1277  308.1287 -1.0 -3.2 11.5 9.1 Cl9 H18 N 03
308.1262 1.5 4.9 8.5 44.5 C17 H17 N O F3
308.1274 0.3 1.0 4.5 242.9 Cl4 H18 N 02 F4
308.1271 0.6 1.9 8.5 248.2 C12 H15 N7 02 F
308.1285 -0.8 -2.6 0.5 625.5 C11 H19 N 03 F5
308.1283 -0.6 -1.9 4.5 635.4 Ce Hlé N7 03 F2
308.1285 -0.8 -2.6 7.5 922.9 Cl7 H20 N F2 8§
308.1269 0.8 2.6 -0.5 943.2 Cc8 H20 N3 07 F2
308.1292 -1.5 -4.9 4.5 1221.1 C4 Hl4 N13 04
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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 =3

Monoisotopic Mass, Even Electron lons

4348 formula(e) evaluated with & results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 Cl0-5 Br:0-8

28/06/2011 LCT Premier KE505
MOJ361-18 385 (3.779) 1: TOF MS ES+
5.12e+003
10 217.0986
83.0619
O . 1
1711512 |218.1023 1
A 88.0770123.0806 3082507327 0116 391 oag1433 1876 5204402 550 9135 6242330 6804715
s L o R R T AR AR e n e o e e S Y
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum : 2.0 5.0 0.0
Mass Calc. Mass mDa PFM DBE i-FIT Formula
217.0986  217.0977 0.9 4.1 7.5 1.0 Clz H13 N2 02
217.0988 -0.2 -0.9 3.5 14.0 C9 H14 N2 03 F
217.0986 0.0 0.0 -0.5 222.9 C7 H16 N2z F3 &
217.0984 0.2 0.9 3.5 224.5 C5 H13 N8 S
217.0995 -0.9 -4.1 -0.5 294.5 C2 Hl4 N8 O F €
217.0995 -0.9 -4.1 2.5 2327.2 Cc11 Hlg 02 Cl
217.0980 0.6 2.8 -0.5 2353.2 C4 HI5 N6 O F Cl
217.0987 -0.1 -0.5 -1.5 2694.8 C6 H19 N4 C12
@)
| NN OEt
P P Cl
N N
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 =3

Monoisotopic Mass, Even Electron lons

8221 formula(e) evaluated with 26 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©:0-200 F:0-5 S:0-3 CLO0-5 Br:0-8

28/06/2011 LCT Premier KES05
MOJ361-25 405 (3.966) 1: TOF MS ES+
4.956+003
0 251.0508
2] 830623 Jisgas 2530558
1230808 1711514 25> 3062512327018 30y 0p45 455 3063 5011111 5204370 624.2320  680.5001

miz

50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Mazimum: 2.0 5.0 0.0
Maszs Calc. Mass mDa PPM DEE i-FIT Formula
251.0598 251.0587 LT 4.4 7.5 16.7 cl2 H12 N2 02 Cl
251.0589 -0.1 -0.4 3.5 61.8 C¢9 H13 N2 03 F C1
251.0587 0.1 0.4 -0.5 103.8 C¢7 H15 N2 F3 & C1
251.0594 0.4 1.6 3.5 105.9 C5 H12 N8 S5 C1
251.0610 -1.2 -4.8 -0.5 136.2 ¢6 H14 N2 04 F2 C1
251.06086 -0.8 -3.2 -0.5 167.8 ¢2 H13 N8 O F & (C1
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