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1.  General Experimental methods:

Different isatin, naphthols and sesamols (Aldrich, TCI Chemicals and Germany) were used as
received. All the solvents used in the present study were dried by known purification
technique.! NMR spectra were obtained with a Bruker F113V spectrometer (500 MHz / 200
MHz) and are referenced internally with TMS. Splitting patterns were reported as s, singlet;
d, doublet; dd, doublet of doublet; t, triplet; q, quartet; m, multiplet; br, broad. Enantiomeric
excess (ee) were determined by HPLC (Shimadzu SCL-10AVP or Shimadzu VP-
Prominence) using Daicel Chiralpak 1A, 1B and IC chiral columns with 2-propanol/hexane as
eluent. FT-IR spectra were carried out using KBr (Perkin-Elmer spectrum GX
spectrophotometer). High-resolution mass spectra were obtained with a LC-MS (Q-TOF),
and for electrolyte quadruple, for calibration leucine was used. All samples were prepared in
acetonitrile. Optical rotations were determined by automatic polarimeter (Digipol-781,
Rudolph Instrument, USA). For the product purification flash chromatography was

performed using silica gel 240-400 mesh.
2. General procedure for asymmetric catalytic reaction:

In a reaction vial Cat. 5 (2 mol%), indonylidene cyanoacetate (0.2 mmol) and 30 mg of 4
AMS were dissolved in 2 mL of dry Ph-CFs at room temperature and the solution was stirred
for 10 mins at RT. After 10 mins 1-naphthol/ sesamol (0.4 mmol) was added slowly over a
period of 30 mins. The reaction was stirred at room temperature till the reaction was
completed (TLC). Finally the reaction mixture was subjected to column chromatography,
using 9:1 (DCM/ EtOAC) as eluent to efford desired product and enantiomeric excess was

determined by HPLC.



3.  Characterization data for products

3a; Enantiomeric excess (99%) was determined by chiral HPLC (chiralpak 1A), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t- = 15.87 min, minor enantiomer t = 10.2 min.

[0]o? -58 (¢ =1) (99% ee); *H NMR (500 MHz, CDCls) & 8.15 (d, J = 8 Hz, 1H), 7.68 (d, J
= 7 Hz, 1H), 7.49-7.45 (m, 5H), 7.35 (t, J = 14.5 Hz, 3H), 7.34-7.32 (m, 2H), 7.13-7.15 (m,
1H), 6.98 (s, 1H), 6.53 (d, J = 8.5 Hz, 1H), 5.26 (d, J = 15, 1H), 4.67 (d, J = 15.5 Hz, 1H),
3.97-3.66 (m, 2H), 0.70 (t, J = 13 Hz, 3H)., 3C NMR (125 MHz, CDCls)
0 141.3, 140.0, 136.1, 133.4, 128.8, 128.2,127.9, 127.7, 127.4, 127.0, 126.6, 124.6, 124.2, 12

2.9,121.0,109.3, 96.1, 59.4, 50.5, 44.6, 13.6. HRMS (TOF ES): Calcd for CzoH25N204

(M+1)* 477.1800 found 477.1804, error 0.8 ppm.
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3b; Enantiomeric excess (98%) was determined by chiral HPLC (chiralpak 1A), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t, = 32.9 min, minor enantiomer t, = 16.9min.

[o]o® -58.1 (¢ = 1) (98% ee); H NMR (500 MHz, CDCls) & 8.12-8.11 (m, 1H), 7.66-7.65
(m, 1H), 7.49 (d, J = 7 Hz, 3H), 7.46-7.44 (m, 2H), 7.39 (t, J = 14.5, 3H), 7.33 (t, J = 14.5
Hz, 2H), 6.89-6.85 (m, 1H), 6.81-6.79 (m, 1H), 6.77-6.75 (m, 1H), 6.54 (d, J = 8.5 Hz, 1H),
5.26 (d, J = 15 Hz, 1H), 4.68 (d, J = 15.5 Hz, 1H), 3.98-3.64 (m, 2H), 0.68(t, J = 14 Hz, 3H);
13C NMR (125 MHz, CDCls) §179.8,168.2, 161.0, 160.6, 158.7, 143.1, 140.17, 140.12,
138.7, 136.3, 133.4, 128.8, 128.2, 127.9, 127.4, 127.0, 126.5, 124.5, 123.3, 122.9, 121.0,
115.4, 114.1, 113.9, 111.9, 11.7, 108.9, 108.8, 74.8, 59.4, 50.8, 44.7, 13.6. HRMS (TOF ES):

Calcd for CaoH24N204F (M+1)* 495.1714 found 495.1705, error -1.81 ppm.
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3c; Enantiomeric excess (97%) was determined by chiral HPLC (chiralpak IC), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t, = 34.534 min, minor enantiomer t; = 13.66
min. [a]p® -402 (¢ = 1) (97% ee); H NMR (500 MHz, CDCls)
§ 8.11-8.09 (m, 1H), 7.65—7.64 (m, 1H), 7.49 (d, J = 7 Hz, 3H), 7.44-7.42 (m, 2H), 7.40-7.37 (m,
2H), 7.34-7.31 (m, 3H), 6.88-6.84 (m, 1H), 6.81-6.79 ( m, 1H), 6.77-6.75 (m, 1H), 6.54 (d, J = 8.5
Hz, 1H), 5.26 (d, J = 15 Hz, 1H), 4.69 (d, J = 15 Hz,1H), 3.97-3.64 (m, 2H), 0.68 (t, J = 14 Hz, 3 H).;
13C NMR (125 MHz, CDCl3) § 179.8, 168.2, 161.1, 143.2, 140.2, 138.7, 136.3, 133.4, 128.8,
128.2, 127.9,127.3, 127.0, 126.5, 124.5, 123.3, 122.9, 121.0, 115.3, 114.1, 113.9, 111.9,
108.9, 108.8, 74.7, 59.4, 50.9, 44.7, 13.6. HRMS (TOF ES): Calcd for C3oH22sN204Cl (M+1)*

511.1419 found 511.1405, error -2.73 ppm.
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3d; Enantiomeric excess (99 %) was determined by chiral HPLC (chiralpak IB), hexane-
'PrOH 80:20, 0.7 mL/min, major enantiomer t- = 23.2 min, minor enantiomer t- = 19.2 min.

[a]p?°-23.5 (c =1) (99 % ee); *H NMR (500 MHz, CDCls) & 8.22 (d, J = 8.5 Hz, 1H), 7.73
(d, J = 8 Hz, 1H), 7.57 (t, J = 15Hz, 1H), 7.52 (t, J = 15 Hz, 1H), 7.47 (d, J = 7.5 Hz, 1H),
7.38 (t, J = 15.5 Hz, 2H), 7.34 (d, J = 8.5 Hz, 3H), 7.29 (d, J = 8 Hz, 1H), 7.11 (s,1H), 6.76
(d, J = 8 Hz, 1H), 6.54 (d, J = 8.5 Hz, 1H), 5.24 (d, J = 15 Hz, 1H), 4.66 (d, J = 15 Hz, 1H),
3.97-3.66 (m, 2H), 0.70 (t, J = 14 Hz, 3H).; 3C NMR (125 MHz, CDCls) & 179.8, 168.1,
160.9, 144.1, 143.1, 137.3, 135.9, 133.4, 130.8, 128.89, 128.80, 127.4, 127.0, 126.6, 125.8,

125.0, 1245, 123.2, 122.9, 121.0, 115.3, 111.6, 74.7, 59.4, 44.6, 13.6. HRMS (TOF ES):

Calcd for C3oH24N204Br (M+1)* 554.0914 found 555.0941, error 4.86 ppm
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3e; Enantiomeric excess (98%) was determined by chiral HPLC (chiralpak IC), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t- = 48.9 min, minor enantiomer t- = 18.19 min.

[a]o?® = +17.5 (c = 1) (98% ee); *H NMR (500 MHz, CDCls) & 8.10 (d, J = 9.5 Hz, 1H),
7.62(m, 1H), 7.49 (d, J = 7.5 Hz, 2H), 7.43-7.40(m, 3H), 7.35(t, J = 15 Hz, 2H), 7.31-7.23(m,
3H), 6.93(d, J = 8 Hz, 1H), 6.79 (s, 1H), 6.75(d, J = 8 Hz, 1H), 6.55(d, J = 8.5, 1H), 5.25(d, J
= 15, 1H), 4.64(d, J = 15 Hz, 1H), 3.93-3.66(m, 1H), 3.70-3.64(m, 1H), 2.13(s, 3H), 0.66(t, J
= 14.5 Hz, 3H); 3C NMR (125 MHz, CDCls) .180.01, 168.6, 161.0, 143.1, 140.4, 138.5,
136.7, 133.3, 132.6, 128.8, 128.0, 127.8, 127.4, 126.5, 124.6, 124.4, 23.4, 121.08, 116.3,
108.2, 75.5, 59.4, 50.5, 44.6, 29.7, 21.0, 13.7. HRMS (TOF ES): Calcd for C3oH2sN204

(M+1) * 491.1965 found 491.1972, error 1.42 ppm.

mAU

900
800

700

)

T 171.87252.217

600
500 -

400 —

«
&3
=
~
=
=
&
<3

/ =3
i / |
] [ /‘\\
300 / | /

it { \ /
b / \ { \
200 | \ /

AN AN

-100

-200

Peak# Ret. Time Area Peak Start Peak End Area%
1 17.872 97679043 13.643 25.717 52.2175
2 47.837 89382955 43.584 63.872 47.7825

10




mAU

400
350—?
300—?
250%
200%

150

-
5
S
=
S
3
==
=
] =
i ~
100-] /
1 ’/
/
/

] =] I
50 § /r \
oifw )
Peak# Ret. Time Area Peak Start Peak End Area%
1 18.194 232620 16.885 21.280 0.8930
2 48.946 25817315 44,768 58.997 99.1070

3f; Enantiomeric excess (99%) was determined by chiral HPLC (chiralpak 1A), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t; = 14.4 min, minor enantiomer t = 12.0 min.;
[0]o? -62 (¢ =1) (99% ee); *H NMR (500 MHz, CDCl3) & 8.15-8.14 (m, 1H), 7.68 (d, J = 7
Hz, 1H), 7.50-7.47(m, 5H), 7.40 (t, J = 14.5 Hz, 2H), 7.35-7.31 (m, 2H), 6.90 (m, 4H), 6.52
(d, J = 8.5 Hz, 1H), 5.24 (d, J = 15 Hz, 1H), 4.66 (d, J = 15 Hz, 1H), 3.95-3.65 (m, 2H), 0.70
(t, J = 14 Hz, 3H).; 3C NMR (125 MHz, CDCls) § 179.9, 168.2, 144.0, 143.1, 136.0, 136.0,

133.4, 133.3, 128.9, 128.2, 128.0, 127.4, 127.0, 126.6, 124.7, 124.6, 123.3, 122.93, 122.91,
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121.1, 115.4, 108.0, 74.8, 59.5, 50.1, 44.7, 13.7. HRMS (TOF ES): Calcd for CaH24N204Cl

(M™) 511.1425 found 511.1419, error -1.17 ppm.
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3g; Enantiomeric excess (99.8%) was determined by chiral HPLC (chiralpak IB), hexane-
'PrOH 80:20, 0.7 mL/min, major enantiomer t. = 44.7 min, minor enantiomer t- = 19.3min.;
[o]o?-72 (c= 1) (99.8 % ee); H NMR (500 MHz, CDCls) § 8.20 (d, J = 8 Hz, 1H), 7.72 (d,
J=8Hz, 1H), 7.55 (t, J = 15 Hz, 1H), 7.51 (d, J = 7 Hz, 1H), 7.48 (d, J = 7.5 Hz, 3H), 7.40
(t, J = 15 Hz, 3H), 7.36-7.33 (m, 2H), 7.07-7.05 (m, 1H), 7.03 (d, J = 1.5 Hz, 1H), 6.87 (d, J
= 8 Hz, 1H), 6.53 (d, J = 8.5 Hz, 1H), 5.23 (d, J = 15.5 Hz, 1H), 4.65 (d, J = 15 Hz, 1H),
3.96-3.66 (m, 2H), 0.71 (t, J = 14 Hz, 3H).; 3C NMR (125 MHz, CDCls) § 179.8, 168.1,
160.9, 144.1, 143.1, 137.3, 135.9, 133.4, 130.8, 128.89, 128.80, 127.4, 127.0, 126.6, 125.8,
125.0, 1245, 123.2, 122.9, 121.0, 115.3, 111.6, 74.7, 59.4, 44.6, 13.6. HRMS (TOF ES):

Calcd for C3oH24N204Br (M+1)* 555.0914 found 555.0938, error 4.32 ppm.
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3h; Enantiomeric excess (99%) was determined by chiral HPLC (chiralpak 1A), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t; = 14.4 min, minor enantiomer t = 12.0 min.;
[0]o% -56.02 (c =1) (99% ee); *H NMR (500 MHz, CDCls) § 7.90 (d, J= 8.5 Hz, 1H), 7.82
(d, J = 8.5 Hz, 1H), 7.54 (t, J = 16.5 Hz, 2H), 7.45-7.39 (m, 4H), 7.35 (t, J = 14.5 Hz, 1H),
7.28 (t, J = 15 Hz, 1H), 6.96 (d, J = 7.5 Hz, 2H), 6.91 (d, J = 7.5 Hz, 2H), 6.62 (d, J = 19.5
Hz, 1H), 5.37 (d, J = 15.5 Hz, 1H), 4.69 (d, J = 15 Hz, 1H), 3.94-3.64 (m, 2H), 0.68 (t, J =
14.5 Hz, 3H).; ¥*C NMR (125 MHz, CDCls) §180.2, 168.2, 161.1, 142.4, 142.2, 138.1,
136.4, 130.0, 129.0, 128.1, 128.0, 127.5, 127.0, 124.1, 124.0, 123.3, 122.8, 121.2, 116.1,
108.6, 74.4, 59.3, 50.5, 44.5, 13.6. HRMS (TOF ES): Calcd for CzoH24N204Cl (M+1)*

511.1419 found 511.1425, error 1.17 ppm.
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3i; (S) Enantiomeric excess (99%) was determined by chiral HPLC (chiralpak IC), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t, = 18.4 min, minor enantiomer t = 11.5 min.;
[o]o?-78.5 (c =1) (99% ee); *H NMR (500 MHz, CDCl3) & 8.09 (d, J = 8 Hz, 1H), 8.03 (d, J
=8 Hz, 1H), 7.56 (d, J = 7.5 Hz, 2H), 7.49-7.43 (m, 3H), 7.35 (t, J = 15 Hz, 2H), 7.31 (d, J
7.5 Hz, 1H), 7.01 (d, J = 7 Hz, 1H), 6.94 (d, J = 7.5 Hz, 3H), 5.77 (d, J = 3 Hz, 1H), 5.41 (d,
J =15 Hz, 1H), 4.56 (d, J = 15 Hz, 1H), 3.92-3.76 (m, 2H), 3.41 (s, 3H), 0.77 (t, J = 7 Hz,
3H).; 3C NMR (125 MHz, CDCls) § 179.8, 168.3, 160.9, 152.0, 142.4, 138.0, 137.1, 136.6,
128.6, 128.1, 127.6, 126.8, 126.0, 123.6, 122.8, 121.6, 120.5, 115.3, 107.0, 99.7, 74.8, 59.1,
55.0, 50.6, 44.3, 13.5. HRMS (TOF ES): Calcd for CzH2sN20s (M+1)* 507.1914 found

507.1925, error 2.16 ppm.
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3j; Enantiomeric excess (92%) was determined by chiral HPLC (chiralpak 1A), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t; = 26.0 min, minor enantiomer t, = 16.2 min.;
[o]o? - 64 (c =1) (92% ee); 'H NMR (500 MHz, CDCls) § 7.71 (d, J = 9 Hz, 1H), 7.65 (d, J
= 8 Hz, 1H), 7.58 (d, J = 6.5 Hz, 2H), 7.36 (d, J = 7.5, 3H), 7.28 (d, J = 9Hz, 1H), 7.19-7.15
(m, 3H), 6.99 (t, J = 14.5 Hz, 2H), 6.87 (t, J =14.5 Hz, 1H), 6.70 (t, J = 15 Hz, 2H), 5.42 (d,
J =15 Hz, 1H), 4.62 (d, J = 15 Hz, 1H), 3.92-3.67 (m 2H), 0.82(t, J = 14 Hz, 3H).; 1*C NMR
(125 MHz, CDCls) 6 179.5, 168.3, 159.7, 147.2, 144.0, 136.5, 135.8, 131.6, 130.9, 129.2,

128.7, 127.9, 127.0, 124.4, 124.3, 123.6, 123.0, 117.1, 113.4, 108.0, 78.2, 59.4, 50.4, 45.3,
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29.6, 14.0.

3.56 ppm.
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4a; Enantiomeric excess (94%) was determined by chiral HPLC (chiralpak 1B), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t; = 12.2 min, minor enantiomer t = 13.7 min.;
[a]o?°— 34 (c =1) (92% ee); *H NMR (500 MHz, CDCl3) & 7.47 (d, J = 7.5 Hz, 2H), 7.35 (t, J
=15 Hz, 2H), 7.29 (t, J = 15 Hz, 1H), 7.14(t, J = 15 Hz, 1H), 6.99 (d, J = 7.5 Hz, 1H), 6.93
(t, J = 14.5 Hz, 1H), 6.84 (d, J = 8 Hz, 1H), 6.50 (s, 1H), 5.94 (s, 1H), 5.84 (d, J = 12 Hz,
2H), 5.15 (d, J = 15 Hz, 1H), 4.70 (d, J =15 Hz, 1H), 3.90-3.83 (m, 1H), 3.59-3.53 (m, 1H),
0.56 (t, J = 14 Hz, 3H); *C NMR (125 MHz, CDCls) 179.8, 168.3, 161.0, 147.6, 144.7,
142.9, 1425, 138.3, 136.4, 128.7, 128.1, 127.7, 127.6, 123.3, 122.9, 113.5, 108.4, 105.1,
101.6, 97.9, 74.6, 60.3, 59.1, 53.3, 50.1, 44.4, 21.3, 13.4. HRMS (TOF ES): Calcd for

C27H23N206 (M+1)" 471.1550 found 471.1538, error 0.5 ppm.

mAU

2000
1750%
1500%
1250%

1000

11,953
13.295

750
500

250

S R E——— -~ |
Peak# Ret. Time Peak Start Peak End Area%
1 11.953 11.521 12.655 49.8962
2 13.296 12.823 14.457 50.1038
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mAU

175077
1500{
1250{
1000—:
750{
500{

250

12,269

Peak# Ret. Time Peak Start Peak End Area%
1 12.269 11.521 12.655 97.2345
2 13.779 12.823 14.457 2.7655

4b; Enantiomeric excess (98%) was determined by chiral HPLC (chiralpak 1A), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t, = 45.71 min, minor enantiomer t, = 16.09
min.; [o]o? = 68 (¢ = 1) (98% ee); *H NMR (500 MHz, CDCls) § 7.17-7.13 (m, 1H), 6.91-
6.86 (m, 2H), 6.77 (d, J = 7.5 Hz, 1H), 6.4 (s, 1H), 5.8 (s, 1H), 5.75 (s, 2H), 3.72-3.68 (q,
2H), 3.20 (s, 3H) ; 3C NMR (125 MHz, CDCls) & 180.1, 168.4, 161.0, 147.6, *144.7, 143.3,
142.9, 138.3, 127.9, 123.3, 123.0, 13.5, 107.6, 105.1, 106.6, 98.0, 74.6, 59.3, 50.3, 26.6, 13.7.

HRMS (TOF ES): Calcd for C27H19N20s (M+1)*, 395.1237 found 395.1266, error 7.33 ppm.
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mAU

2000—7
1750;
1500;
1250;
1000;

500—?

250 /|

-250]

Peak#

Ret. Time

Peak Start

Peak End

Area%

15.900

14.933

17.301

50.0005

56.303

54.752

65.248

49.9995

mAU

3500
3250
3000
2750
2500
2250
2000
1750
15003
1250

10003

Ret. Time

Peak Start

Peak End

Area%

16.091

15.264

16.608

0.6996

45.711

42.859

70.453

99.3004
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4c; Enantiomeric excess (97 %) was determined by chiral HPLC (chiralpak IA), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer tr = 57.1 min, minor enantiomer t = 19.6 min.;
[o]o? = -17.4 (c = 1) (97% ee); *H NMR (500 MHz, CDCl3) § 7.43 (d, J = 8 Hz, 2H), 7.31
(t, J = 15 Hz, 2H), 7.24 (d, J = 12 Hz, 1H), 6.90 (d, J = 7.5 Hz, 1H), 6.76(s, 1H), 6.69(d, J =
8 Hz, 1H), 6.47(s, 1H), 5.91(s. 1H), 5.81(d, J = 9.5 Hz, 2H), 5.11(d. J = 15 Hz, 1H), 4.62(d, J
= 15,5 Hz, 1H), 3.86-3.80(m, 1H), 3.60-3.53(m, 1H), 0.57(t, J = 14 Hz, 3H). 3C NMR
125MHz,CDCl3)6 179.9, 168.5, 161.0, 147.6, 144.8, 142.9, 140.2, 138.3, 136.6, 132.5, 128.7,

128.2, 127.9, 127.8, 124.2, 113.9, 108.2, 105.3, 101.1, 98.0, 74..9, 59.3, 53.4, 50.3, 44.5, 39.

7,21.0, 13.6. HRMS (TOF ES): Calcd for Ca7H2sN20s (M+1)* 489.1456 found 489.1487,

error 6.3 ppm

mAU
900

800;
700%
sooé
500%
400% H

300% I

50.422/54.134

zooé
100% I </
4 [
b |
L o

-100

-200-

Peak#t Ret. Time Area Peak Start Peak End Area%
1 18.653 27870737 17.163 21.493 45.8658
2 59.422 32895061 55.669 69.856 54.1342
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mAU

500
450
400
350
300
250
200

] |

] |
150 | \

1 |
100

50

T
(
/219 624/1.522

-50]

Peak# Ret. Time Area Peak Start Peak End Area%
1 19.624 945443 18.592 20.917 1.5222
2 57.112 61166462 47.787 74.229 98.4778

4d; Enantiomeric excess (98%) was determined by chiral HPLC (chiralpak IA), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t; = 41.2 min, minor enantiomer t; = 15.3 min.;
[a]p?® =-19 (c = 1) (98% ee); *H NMR (500 MHz, CDCl3) & 7.41(d, J = 7.5 Hz, 2H), 7.33(t,
J =14.5Hz, 2H), 7.30(d, J = 7.5 Hz, 1H), 7.10-7.08 (m, 1H), 6.94 (d, J = 2 Hz,1H), 6.73(d, J
= 8.5, 1H), 6.49(s, 1H), 5.88 (s, 1H), 5.85 (d, J = 1.5 Hz, 1H), 5.43 (d, J = 1.5 Hz, 1H), 5.11
(d, J = 15 Hz, 1H), 4.64 (d, J = 15 Hz, 1H), 3-90-3.84 (m, 1H), 3.61-3.55(m, 1H), 0.60 (t, J =
14 Hz, 3H); **C NMR (125 MHz, CDCls) 179.5, 168.2, 161.1, 147.9, 144.9, 142.9, 141.2,
139.9, 126.1, 128.9, 128.4, 128.2, 128.0, 127.7, 124.0, 112.8, 109.4, 105.0, 101.8, 98.2, 74.2,
59.4, 50.5, 46.6, 31.6, 29.7, 22.7, 14.1. HRMS (TOF ES): Calcd for Co7H22N206CI (M+1)*

505.1160 found 505.1155, error -1.18 ppm
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mAU
13007
1200
1100
1000
9007
800
700
600
500
4004
300
200

100

-100

-200]

-300]

oy

Peak#

Ret. Time

Area

Peak Start

Peak End

Area%

15.978

27435477

15.221

17.195

56.2420

42.329

21345642

40.117

46.389

43.7580

mAU

1500
1400
13003
1200
1100
1000
9003
8004
70043
6003
500
400
300
200

100

-1003

15.306/1.088

R

Ret. Time

Area

Peak Start

Peak End

Area%

15.306

1061986

13.909

16.480

1.0883

41.289

96519695

38.027

49.611

98.9117
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4e; Enantiomeric excess (93%) was determined by chiral HPLC (chiralpak IC), hexane-'PrOH
70:30, 0.7 mL/min, major enantiomer t, = 24.5 min, minor enantiomer t; = 15.6 min.;

[o]o? = -52 (c = 1) (93% ee); 'H NMR (500 MHz, CDCls) § 7.43(d, J = 7.5 Hz, 2H), 7.35(t,
J =145 Hz, 2H), 7.31(d, J = 7 Hz, 1H), 7.28-7.26(m, 2H), 7.10(d, J = 2 Hz, 1H), 6.71(d, J =
8.5 Hz, 1H), 6.52(s, 1H), 5.90 (s, 1H), 5.87(d, J = 8Hz, 2H), 5.13(d, J = 15.5 Hz, 1H), 4.66
(d, J = 15 Hz, 1H), 3.92-3.60(m, 1H), 3.67-3.60 (m, 1H), 0.63(t, J= 14 Hz, 3Hz); 3C NMR
(125MHz, CDCl3) 6 179.9, 168.8, 161.0, 147.9, 144.9, 142.9, 141.6, 140.2, 136.0, 130.5,
128.8, 128.0, 126.7, 115.6, 112.6, 109.9, 104.9, 101.7, 98.16, 74.1, 59.4, 50.3, 44.6, 13.6.

HRMS (TOF ES): Calcd for C27H21N206Br (M+1)* 549.0655 found 549.0619, error 6.5 ppm.

mAU

500
450%
400%
350%

300

——15.723/51.309

250

200 [

/7 24.945/48.691

150
] ‘

100

| \
1 | \ [ L
50?\ ; \ f N
T .

50
Peak# Ret. Time Area Peak Start Peak End Area%
1 15.723 17284176 14.720 18.059 51.3086
2 24.945 16402542 22.357 31.989 48.6914

25




r{'nAU
500%
450;
400%
350%

300

24.541/96.838

250;
200;
150;
100;

50

Peak# Ret. Time Area Peak Start Peak End Area%
1 15.672 1355339 14.421 17.579 3.1115
2 24.541 42203552 21.600 33.653 96.8885

4f; Enantiomeric excess (95%) was determined by chiral HPLC (chiralpak IC), hexane-'PrOH
70:30, 0.7 mL/min, major enantiomer t, = 37.7 min, minor enantiomer t; = 17.9 min.; [o]o® =
-44 (c = 1) (95% ee); *H NMR (500 MHz, CDCls) & 7.37(d, J = 7 Hz, 2H), 7.29 (t, J = 15 Hz,
2H), 7.23 (t, J = 14.5 Hz, 1H), 6.83 (s, 2H), 6.76 (s, 1H), 6.41 (s, 1H), 5.82 (s, 1H), 5.75 (d, J
= 1.5 Hz, 1H), 5.05 (d, J = 15 Hz, 1H), 4.58 (d, J = 15 Hz, 1H), 3.83-3.77 (m, 1H), 3.56-3.50
(m, 1H), 0.56 (t, J = 14 Hz, 3H); 13C NMR (125 MHz, CDCls) 179.9, 168.2, 161.1, 147.9,
1449, 143.8, 142.9, 136.8, 135.9, 133.3, 128.2, 128.1, 124.4, 122.9, 113.0, 109.0, 104.9,
101.8, 98.1, 74.1, 59.4, 44.6, 13.7. HRMS (TOF ES): Calcd for Ca7H2N206Cl (M+1)*

505.1161 found 505.1162, error 0.19 ppm.
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mAU

500
450%
400%
350%
300%
250%
200%
150%
100%

50

-50-

-100

-150

18.038/52.261

———738.305/47.739

Peak#

Ret. Time

Area

Peak Start

Peak End

Area%

18.038

12970155

15.403

21.013

52.2614

38.395

11847714

36.523

43.381

47.7386

r!‘|AU
lOOOé
900;
800;
700%
600%
500%
400;
300;

200

100 &
1 S |
] ~ /
1 =
Oi\&w

Ret. Time

Area

Peak Start

Peak End

Area%

17.927

2022961

16.885

18.880

3.2347

37.799

60515725

34.923

50.304

96.7653
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4g; Enantiomeric excess (99%) was determined by chiral HPLC (chiralpak 1A), hexane-
'PrOH 70:30, 0.7 mL/min, major enantiomer t. = 40 min, minor enantiomer t- = 11 min.;
[0]o® = -28 (c = 1)) (99% ee); *H NMR (500 MHz, CDCls) & 7.45(d, J = 9 Hz, 2H), 7.37(t, J
= 15 Hz, 2H), 7.31(t, J = 14.5 Hz, 1H), 6.91(s, 2H), 6.84(s, 1H), 6.50(s, 1H), 5.90(s, 1H),
5.86(d, J = 10 Hz, 2H), 5.13(d, J =15 Hz, 1H), 4.65(d, J = 15.5 Hz, 1H), 3.911-3.59(m, 2H),
0.64(t, J = 14 Hz, 3H) ; 3C NMR(125 MHz, CDCls) §179.8, 168.2, 161.0, 147.8, 144.9,
143.8, 142.9, 136.7, 135.9, 133.2, 124.3, 122.8, 113.0, 108.9, 104.9, 101.7, 98.1, 74.2, 59.4,
49.9, 44.6, 13.6. HRMS (TOF ES): Calcd for Cz7H21N206Br (M+1)" 549.0655 found

549.0706, error 9.2 ppm.

mAU
3250

3000-]
2750
2500
2250-]
2000-]
1750
1500
1250}
1000}

7504 |

30.868

500% ‘

250 | /

= / =2
B T~ 7
-250-3

-500-3

-750-

Peak# Ret. Time Peak Start Peak End Area%
1 10.993 9.739 15.189 49.8962
2 39.868 38.784 46.208 50.1038
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mAU

1100%
1oooé
gooé
sooé
700%
eooé
500%

4004

50,020

300
200

100

11.000

-100-]

Peak# Ret. Time Peak Start Peak End Area%
1 11.000 10.123 12.629 0.2725
2 40.020 36.203 50.048 99.7275

4h;Enantiomeric excess (97%) was determined by chiral HPLC (chiralpak IC), hexane-'PrOH
60:40, 0.8 mL/min, major enantiomer t, =15.879 min, minor enantiomer t, = 10.205 min.;
[a]o?® = 68 (c = 1) (97% ee); *H NMR (500 MHz, CDCls) § 7.715 7.43 (d, J = 8 Hz, 2H),
7.31(t, J = 15 Hz, 2H), 7.24(d, J = 12 Hz, 1H), 6.90(d, J = 7.5 Hz, 1H), 6.76(s, 1H), 6.69(d, J
= 8 Hz, 1H), 6.47(s, 1H), 5.91(s. 1H), 5.81(d, J = 9.5 Hz, 2H), 5.11(d. J = 15 Hz, 1H),
4.62(d, J = 15.5 Hz, 1H), 3.86-3.80 (m, 1H), 3.60-3.53 (m, 1H), 2.16 (s, 3H) 0.575 (t, J = 14
Hz, 3H); 3C NMR (125 MHz, CDCls) 179.9, 168.5, 161.0, 147.6, 144.8, 142.9, 140.2, 140.2,
138.3, 136.6, 132.5, 128.7, 128.2, 127.9, 127.8, 124.2, 113.9, 108.2, 105.3, 101.1, 98.0, 74.9,
59.3, 53.4, 50.3, 44.5, 29.9, 21.0, 13.6. HRMS (TOF ES): Calcd for CzsH2sN20s (M+1)*

485.1707 found 485.1731, error 4.9 ppm
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3623

I R —
40.0 min

Ret. Time

Peak Start

Peak End

Area%

13.662

12.821

15.669

44.2722

36.238

34.859

39.829

55.7278

mAU

3250
3000%
2750%
2500%
2250%
2000%
1750%
1500%
1250%
1000%

750

sooé

250

-250-

33.065

Ret. Time

Peak Start

Peak End

Area %

13.619

11.968

14.443

1.3680

33.065

30.560

43.381

98.6320
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerence =50.0 PPM / DBE. min =-1.5, max =50.0
Element pradiction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Odd and Even Electron lons
21717 formadade) evaluated with 41 rosults within kmits (up to 50 closest results for each mass)
Elements Used:
C:0-31 H:025 LL01 BD1 NO2 O04 NaOt! Si01 K01 V02 Ru0a L0
Eu 02
N8z
N 87 68 (0.988) 1: TOF MS ES+
2.00e+000
100 ATT. 1904
%
DA R s e e T Ty R me e | 173
476,800 476900 477 000 477100 477200 477.300 477 400 477.500 477 600
Minimum: -1,5
Naximum: 5.0 50,0 50.0
Masg Calc, Nass mDa FFY DBE i-FIT Formula
477,31804 477.1814 -1.9 -2.1 15.5 n/a 30 H25 N2 o4
477.179%0 1.4 2.5 21.5 n/a C31 H22 Li N2 03
4771.1825 -2.1 -4.4 17.4 nla €29 H24 LI B 04 Na
477.1702 2.2 4.6 20.% nia C29 H2) Li B N2 02 31
477.1766 3.8 8.0 16,5 n/a €29 NH23 Li NZ 03 Ha
477.1849 -4.5% -9.4 0.5 n/a C31 H23 i B o4
477.1758 4.6 9.6 17.5 n/a C27 NH24 LS B K2 O2 Na 8i
477.1750 5.4 11.3 20,5 n/a ©30 H23 B N2 02 Na
477, 1744 6.0 12.6 16,5 n/a €31 H25 LI B Na K
477.1736 6.4 14.3 2t.0 n/a €31 H29 14 N 02 81
4771876 7.2 “15.1 20,0 n/a €31 H25 B N 02 Na
477.1728 7.¢ 15.9 17.5 nfa €28 H24 13 B N2 02 K
477,1726 7.8 16.3 22.5 u/a €31 H20 Li B N2 O Na
477.1724 8.0 16.4 21.0 n/a €30 M2l 14 B N Od
477,31892 ~-8.8 ~18.4 16.0 n/a C30 H25 L1 N 03 Na
77,1712 9.2 19.3 18.0 n/a €29 H25 i W 02 Na S84
472,1704 10,0 21.0 14.5 n/a C26 H25 L1 B M2 02 Na K
477.1908 -10.4 -21.8 20.0 n/a €30 H25 Li B N Q02 si
417,1700 10,4 21.8 18.0 nfa C28 H22 14 B N 04 Ba
477.1696 10,6 22.6 20.0 nfa €30 H25 B N O Ha Si
477.1682 12,2 25.6 18.0 n/a C30 H2% 14 N 02 K
477.1672 13.2 27.7 22.0 n/a €31 H22 14 B N Na Si
477.1670 13.4 26.1 20,9 n/a €30 H23 14 B 03 Si
477.1938 ~13.4 -28.1 17.5 n/fa C2E H24 Li B N2 D3I Na
477.1666 13.8 2B.9 20.0 n/a C3 HIS B N O K
477.1654 15,0 31.4 18,5 n/a €30 H23 L1 04 Na
477.1646 15,8 331 17.5% n/a C28 H24 LI B 03 Ha 81
477.1962 ~15.8 -33.1 20.5 n/a €30 H23 Li B N2 O3
477.1638 16,6 34.8 20.% n/a €31 H23 B 03 Na
AT, 1634 i7.0 35.6 19.5 n/a 29 H25 N2 01 84
47,1610 19,6 39,0 19,0 n/a ¢30 H23 LI B N Na K
477.1616 14,6 39,4 17,5 n/a €29 H24 Li B 03 K
477.1611 14,3 40,4 21.5 n/a c30 H22 i w2 o2 si
477.1598 20,6 43.2 21.5 n/a C29 H19 Li B N2 od
477.1594 21.0 44.0 23.5 n/a C31 W22 B N2 O 8i
477,1592 21.2 44.4 14,5 nla C27 425 Li B 03 Na K
477.1537 21,7 15,5 18.5 nia C20 H23 Li N2 02 wWa &l
417.1079 22,4 47,2 21,5 nla C31 H2Z N2 02 Na
a77.1574 23.0 48,2 18.5 n/a C27 W20 Li B N2 04 Na
AT, 1870 23.4 49,0 20.5 n/a C29 H23 B N2 © MNa Si
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for I-FIT =3
Monoisotepic Mass, Even Electron lons
43217 formula(e} evaluated with 50 rasults within limits (up to 50 closest results for each mass)
Elements Used:
C:0-31 HO024 L:O1 B0 NO2 O:04 F01 Na01 St01 K01 V.02 Ru 01
I 01 Eu 02
5FN
5F N 51 (D.749) 1: TOF MS ES+
2.00e+000
160~ 4851705
*-
O b e e ey ey T . - miz
494800 495.000 495.200 495.400 455,600
MinLimum: ~1.5
Maxin am: 5.0 50.0 50.0
Mass Calc, Mass nDa PPN DBE i-F17 Formula
495,1705  499.1700 0.5 1.0 22.5 n/a €31 H24 B N2 02 §i
495.1696 0.9 1.8 21.5 n/a C31 H21 Li N2 03 F
495,1716 -1.1 -2.2 20.8 n/a €30 H2¢ Li N2 03 Si
495.1720 ~1.5 ~3.0 9.5 n/a C30 M24 N2 O4 F
~" 495.1688 1.7% 3.4 20,5 n/a C29 H22 L1 B N2 02 F 8i
495.1685 2.0 1.0 20.5 n/a C31 RH24 N2 O3 Wa
495.1731 -2.6 -5.3 17.5 n/a C29 H23 Li B O F Na
495,1672 1.3 6,7 iB.5 nla C29 H22 Li NZ 03 ¥ MNa
495.1664 4.1 6,3 17.5 n/a C27 H23 Li B N2 02 F Na S5i
4951656 4.9 9.9 20,5 n/a C30 H22Z B N2 O2 F Na
495.1755 -5.0 -10.1 20.5 n/a C31 H22 14 B 04 F
495,1652 55 S 10,7 21.5 n/a €30 H22 11 B N2 O Ra si
495.1650 5.5 1.1 1B.5 n/a €31 H24 Li B P Na K
495, 1634 7.1 14.3 17,5 n/a C28 H23 Li B N2 02 ¢ K
495.1632 7.3 14,7 22.5 n/a C31 HI® Li B N2 O F RNa
495,1622 8.3 16,9 21.% n/a C31 H22 Li B N2 0 K
495.1610 9.5 19.2 14.5 nfa C26 H24 1Li B N2 02 F HNa K
495.1604 10.1 20.4 20.5 n/a 031 H24 LEi O4 Si
495,159 10.7 21.6 18,5 nfa C29 HZ3 Li B NZ O Na K
495,1832 -12.7 -25.6 21.5 n/a C31 H2Z Li B N2 02 Na
495.1575 13.0 26.3 20.5 n/a C30 H22 Li B 03 F sSi
195.1844 -13.9 -28.1 17.5 nfa C28 H23 14 B N2 03 F Na
495.1560 14.5 29.3 18.5 nfa C30 H22 Li 04 F Ha
495,1551 15.4 31 17,5 nfa C26 H23 L3I B O3 F Na &3
49%,1551 15.4 31.1 20,5 n/a €31 H24 Li B N O V
495,1544 16.1 32.% 20.% n/a €31 H22 B 03 F Ha
195,1668 -16.3 -32.9 20.5 n/a C30 H22 1A B N2 0) F
195,1540 16.5 33.3 21.5 nfa €31 H22 Li B 02 Na 8i
495,1540 16,5 33.3 19.5 nfa €29 H24 N2 03 F Si
49%,1524 16.1 36.6 20.5 nfa C28B H21 Li B N2 ©4 §i
495.1521 1B.4 37.2 17.% n/a C29 H23 Ll B 03 F K
455,1516 18,9 38.2 23,5 n/a C31 H20 B N2 O4
495.1516 16.9 38.2 21.5 n/a €30 H21 Li N2 ©2 ¥ 8i
455, 1896 -19,1 -38.6 20.5 n/a C31 H24 Li N2 o4
495,1505 20,90 a0.4 20.5% n/a C30 H24 N2 02 Ha 3i
495,1504 20.1 0.6 21.5 n/a C29 HIB T4 B N2 O9 F
495.1500 20,5 1.4 23.5 nfa C31 H2YL B N2 O ¥ Sa
455,1500 20.5 41.4 17.5 n/a C26 H22 Li B N2 O4 Na Si
49%,1497 20,8 2.0 14.5 n/a C27 H24 L1 B 03 F Na K
49%5.1492 21.3 43.0 20.5 n/a €29 H21 B N2 O4 Na
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Elemental Composition Report Page 1
Single Mass Analysis
Tolarance = 50,0 PPM / DBE: min=-1.5 max = 50.0
Elamant prediction: Off
Number of isolcpe peaks used for i-FIT = 3
Mongcisotopic Mass, Odd and Even Electron lons cl
35 formutafe) evaluated with 3 results within Emits (up to 50 closest results for each mass)
Elements Used.
C: 031 H:0-24 N: Q-2 0:04 Na 01 CLOA
SCL N 11 (D.204)
1: TOF MS ES#
6. 1454000

100+ §11,1405

%

0 e T ey T S T e M

§10.70 510.80 510,90 511 511.10 511.20 511.30 51140 511 50 51160
Minimum: -1.5
Maximum: 5.0 50.0 50,0
Hasy Calc. Nass mia PEN DBE 1-FIT Formula
511.1405  511.1425 -2.0 -3.9 19,5 nle C30 H24 N2 04 C)
%311,1189 21.6 42.3 21.5 n/a C31 H21 N2 ©02 wa C)
511.1634 -22.9 -44.8 20.5 n/a C31 H24 N2 O4 Ma
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Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 50.0 PPM [ DBE: min = -1.5, max = 50.0
Element prediction. Off
Number of isotope peaks used for HFIT =3
Monoisotopic Mass, Odd and Even Electron lons
45 formulade) evaluated with 2 results within limits {up to 50 closest results for each mass)
Elements Used
C:0-31 H 024 NO2 004 Na 01 Br0-1
S8R N 49 (0.909)
1 TOF MS €S+
1.20a+001
100 455.0041
%_
[ RS BEA s AR Aes R st Eaas R um s A u s RR LS R a nal asl R e S e e R A ~r Mz
554 60 55470 85480 554.80 56500 55510 55520 456.30 56540 555.50 55560
Rinimumi -1.5
Maximum: 5.0 50.0 50.0
Mana Calc. Mass nha PPM DBE 1-FIT Formula
58%, 0841 6555.,0919 2.2 4.0 19,48 n/a C30 H24 N2 04 PBr
555.0614 25,7 6.3 21.5 n/a C31 H21 N2 ©2 Wa Br
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM [ DBE min =-1.5, max = 50,0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Odd and Even Electron lons )
24155 formulaie) svaluated with 40 results within limits (up to S0 closest resuts for @ach mass)
Elements Usad:
C:032 H027 L0 B0 NO2 O04 NaO1 S04 KO V02 RueOq 1049
Ew: 0-2
SME N
SME N 46 (0.636) 1: TOF MS ES+
2.04e+000
100- 4911872
%.
. 1 T A R R RS e s m e R a : . miz
490.800 453900 491.000 481,100 491.200 491300 491 400 491.500 481,600
Minimum: -1.5
Maximum: 5.0 50.0 50.0
Magy Cale, Masy nDa PEM DHE i-FLT Formula
491,1972 491.197% 0.1 0.2 19.5 n/a C31 H27 N2 O4
491,1982 ~1.0 -2.0 17.5 nfa C30 H26 Li B 04 Na
491,1947 2.8 5.1 21.% néa €32 M24 Li m2 o3
451.1938 3.4 6.9 20.5 n/a C30 H25 Li B N2 D2 381
491,2008 -3.4 -6.9 20.5 nla C32 K25 Li B 04
491.14923 q.9 10,0 18:5 n/a C30 H25 Li N2 03 WNa
451,1914 5.8 11.8 17.5 n/a €28 H26 L1 B N2 02 Na 51
491,2013 -6.1 ~12.4 20.0 n/a C32 H27 B N 02 Na
491.1907 6.5 13,2 20.5 n/a C31 H2S B N2 02 NKa
491,1901 7.1 14.5 18.5 n/a £32 W27 14 B Ma K
91,2049 1.1 -15.7 18.0 nla C31 H27 Li N 03 HKa
491,1893 7.9 16.1 21.0 n/a C32 H26 L1 N 02 6i
491,14684 B.B 17.9 17.5 n/a C29 H26 Li B N2 02 K
991,1883 6.9 18,1 22.5 nta €32 H22 Li B N2 O Ha
491,14880 9.2 18,7 21,0 nia C31 H23 1i B N 04
491.2064 ~9.2 -18.7 20,0 nfa €31 H27 14 B N 02 si
491, 196% 10.3 21.0 18.0 n/a C30 H27 Li N 02 Ma 5i
491.1460 11.2 22.8 14.% n/a C27 H27 11 B N2 0Z Wa ¥
491,1856 11,6 23.6 18.0 nfa €29 H24 L1 B N 04 Na
491,1853 11.9 24.2 20.0 n/a C31 H2T B N O Na 8i
a91.2094 -12.2 -24.9 17.5 n/a C2% HZ6 LI B NZ 03 Na
491,1639 13.3 22.1 18.0 nis C31 H2?7 14 N 02 %
491,1823% 14,3 29.1 22.0 n/a €32 H24 L4 B N HNa Si
491.2118 -14.6 -29.7 20.5 n/a C31 H25 1Li B N2 O3
491.1826 14.6 29,7 20.5 n/a C31 H25 14 B 03 81
491,1923 14.3 30.3 Z0.0 n/a C32 H27 B N O K
4911811 16.1 32.8 18,5 n/a C31 H25 11 ©4 HKa
4911802 17.0 34.6 17.5 n/a C2% H26 L1 B 03 Na 81
491,179 17.8 36.2 20.5 n/a ©32 H25 B 03 Na
491,1791 14,1 36.8 14,5 n/a C30 H27 N2 ©31 51
491,1775 9.7 10.1 19.0 n/a €31 H2S LI B N Na ¥
491, 1772 20,0 40,7 17.5 nia C30 H26 L4 B 0Y X
491.1767 20.8 41,7 21.5 n/a C31 H24 LI NZ 02 S8i
191.1754 21.4 4.4 21,5 n/a €30 H2Y LI B N2 o4
491.1791 22.1 45.0 23,5 nlfa €32 HZ4 B N2 O Si
491.1748 22.8 45.6 14,5 n/a C28 H27 LL B ©3 Na X
491.1743 22.9 46.6 18,5 nfa C2% H25 Li N2 02 Ma 51
491,173% 23.9 49.2 21.5 nia €32 HZ4A N2 02 Na
491.1730 24.2 49.3 19,5 nla C28 H22 LI B N2 04 HNa
491.1727 24.5 49.9 20,5 nia €30 H25 B W2 O Na Si
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CO,Et
Elemental Composition Report 0"y O Page 1

_
Single Mass Analysis OO N
Tolerance = 50.0 PPM / DBE: min =-15, max = 50,0 O

Element prediction; Off
Number of Isotope peaks used for 1-FIT =3

Cl
Monosotopic Mass, Odd and Even Electron ions
35 formulaie) evaluated with 3 results within limits (up {0 50 closest rasuts for each mass)
Elements Used
C:031 HO024 NO-2 O:04 Na01 Cl0t
BCLN  32(0.554)
1: TOF MS ES+
100- 511.1418
1
1
{
%1
4
| |
54-1v-...7—-~-y---vvv-v-1m——rm--—--.-.vv-rn-v—v—rrv-v-T-v-voJU~-~-;~v-—~--~",r T v | BAGA BEAN1 T L
510.70 51080 51090 511.00 51110 511.20 N 51140 51160 S1180
Nindmum: ~1,5
Maximun: §.0 54,0 50.0
Mass Calc, Nass mba P DBE i-FIy foraula
511,141%  511,142% 1.8 -1.2 16.5 n/a C30 H24 w2 o4 Cl
511,163¢ -21.5 -42,1 20,5 n/a C3i H24 HZ ©4 Ma
511.1199 23.0 45.0 21.5 n/a £31 H21 RZ 02 Wa Q1
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CO,Et
0"y O
Ph
Elemental Composition Report OO N—/ Page 1
Single Mass Analysis O
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Eiament prediction: Off Br
Number of isotope peaks used for i-FIT =3
Monolsatopic Mass, Odd and Even Electron lons
45 formulade) evaluated with 2 results within limits {up 1o 50 ciosest results for each mass)
Elements Usad.
C: 031 H:0-24 N:O-2 0O:04 Na 01 Br01
GBRN 44 (0.516)
1. TOF MS ES+ ’
1.00e+000
100+ S53.0008
%
[ R AR s nas s T T I S RS o T T T L miz
55460 55470 55480 55490 55500  S5510 58520 55530 55540 55550 555680
Minimams: -1.5
Maximum} 5.0 50.0 50.0
Mass Cale, Mass nDa rPM DBRE 1-FIT Formula
555,.0936 555.091% 1.9 3.4 19,5 n/a C30 H24 N2 0% Br
555.0684 25.4 45.8 21.8 n/a €3l H21 N2 02 HNa Br
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Elemental Composition Report CO,Et Page 1
0O O
Single Mass Analysis *
Tolerance = 50.0 PPM | DBE: min = 1.5, max = 60.0 N~|
Element prediction: Off Ph
Number of isotope peaks used for i-FIT =3 O
Monoisotopic Mass, Odd and Even Electron fons Cl
34 forrmutale) evaluated with 3 results within limits (up to 80 closest resulls for each mass)
Elements Used:
C:0-31 H 024 NO-2 0O:04 F 01 ClLO-t
4CLN 49 (0,908)
1: TOF MS ES+
3.48e+000

100 511.1425

v,

e e e e

r  paans ant RS LN RERI RN pal

0.0 1 T T eV TTTTTITTTTTTTTY T L
§10.70 510.580 51050 511.00 51110 §11.20 511.30 51140 1.5 21160

Hinimun: -1.5

Maximum: 5.0 30.0 50.0

Nasy Calc. Mass moa FFN DRE i-FIT Formula

511.&‘25v,.~511.1425 0.0 0.0 19.5 nla C30 H2¢ N2 04 Cl
511.13%0 T 14,7 20.0 n/a C31 H23 N 03 T cl
511.12258 20.0 39.1 20.5 n/a C30 H2] N2 ©) ¢ Cl
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 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
29707 formula(e) evaluated with 31 results within limits (up 1o S0 closest results for each mass)
Elements Used
C:03. HO027 k01 B:01 NO2 O05 Na01 S0 KO1 V02 Ru1 1041
Eu 0-2
AMEON 54 (1.001)
1 TOF MSES+
1.00+000
100- 507.1925
O
Oy T T T T T T TR T T TN T T T TR T R T TN T TR TR T T e e e V2
508.70 506.80 506,90 507.00 507.10 507.20 507,30 507 40 507 50 507 80
Mipimum; =19
Maximum: 5.0 50.0 50.0
Mass Calc, Mass mba EPN DHE -FIT Formula
507,1925 507.1%20 0.5 1.0 19.5 n/a c3t H21 W2 0%
507,1931 -0.6 -1.2 17,5 n/a €30 H26 L1 B 05 Na
507.1896 2.9 5.7 21,5 ula €32 M24 Li N2 O4
507,1955 -3.0 -5.9 20,5 n/a C32 H25 Li B 05
5017,1962 -3.7 -7.3 18,5 n/a €31 H27 Li B N2 fha K
507,1888 3.7 7.3 20.5 n/a €30 H25 Li B N2 03 8i
507,1872 5.3 10.4 18.5 n/a €30 H25 Li N2 O4 Na
507.1864 6.1 12.0 17.5 n/a €28 H26 LL 3 N2 03 mMa 3L
507.1856 6.9 13.6 20.5 n/a €31 H25 B N2 D3 ¥Ma
547, 1840 7,9 14.8 18.5 n/a €32 H27 Li B O Na K
507.,1834 9.1 17.9 17.5 n/a €29 H26 LL B N2 03 K
507,2016 -8.1 -17.9 21.5 n/a €32 H26 LL B N2 Na 81
507,1832 9.3 18.3 22.5 n/a €32 H2Z Li B N2 02 Na
507,1810 1.4 22.7 14.5 n/a €27 H27 Li B N2 03 HKa K
307.2043 -11.4 -23.3 17.5 n/a €29 H26 Li B N2 04 Na
507,1791 13.4 26.4 19.5 n/a C32 H26 Li N2 HNa K
507.2067 -14.2 -28.,0 20.5 n/a 31 H25 LLi B N2 O4
507.1775 15.0 29.& 20.5 n/a €31 H25 Li B 04 83
507,1760 16.5 32.5 18.5 n/a C31 HZ5 Li 0% Na
507,1751 17.4 34,2 17.5 n/a C29 H26 Li B 04 Ha 35i
507,1744 18.1 35.7 20.5 n/a £32 H25 B 04 Na
507.1740 1B.5 36,5 19.5 n/a C30 H27 N2 04 Si
507.1721 20.4 40.2 17.5% n/a C30 H26 Li B 04 K
507,1716 20.9 41.2 21.5 n/a €31 H24 Li W2 03 3i
507.1704 22.1 13,6 21.5 n/a C30 H21 Li B M2 @5
507.1700 22.5 44,4 23.5 n/a €32 H24 B N2 02 Si
507.1697 22.8 45.0 14.5 n/a c28 H27 LA B 04 Ma K
507.1692 23.3 15.9 18.5 n/a C29 H2% LI M2 O3 HNa Si
507.16ES 24.0 47.3 21.5 n/a C32 H24 N2 03 Na
507. 1680 24,5 49,3 18.5 n/a C28 HZ2 LI B N2 ©O5 HKa
507.1676 24.9 49,1 20.5 n/a €30 H25 B N2 02 Na 3i
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Elemental Composition Report 5 Page 1
Single Mass Analysis Q N
Tolerance = 50 0 PPM / DBE: min = -1.5, max = 50,0 \—Ph
Element prediction: Off
Number of isotope peaks used for |-FIT =3
Mongisotopic Mass, Even Electron lons
8 formula(e) evaluated with 1 results within limits (up 1o 50 closest results for each mass)
Elements Used:
C0-31 H:025 NO02 0:.04
2NBZ 43 (0.797)
1. TOF MS ES+
1.00e+000
100 477.;1825
%.
0 vv s prrrrp e Tt e R et o R IR
476 800 A76.500 477000 ATTA00 477200 477.300 477 400 A77.800 477 800
Manimom: -1.5
Maximum; 5.0 50,0 50.0
Mass Calc. Mass ala Py DBE 1-FIT Formula
477,1825  477.1814 1.1 2.3 19,5 n/a €30 H2% N2 04
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Elemental Composition Report Page 1
Single Mass Analysis Q N
Tolerance = 50.0 PPM / DBE: min=-1.5 max =500
Element prediction: Off
Number of sotope peaks used for i-FIT =3
Monoisotopic Mass, Odd and Even Electron lons
20 formula(e) evaluated with 2 results within limits (up to 50 closest resulis for each mass)
Elements Used:
C.028 H 023 N:0D2 O:06 Na0-1
S BZ 23 (0.427)
1 TOF MS ES+
. 1784000
100- 471.1538

O ey . : T T
470700 A70.800 470000 471000 471100

&
ko A

v eTTTY

R AR S B o A T T
471.200 471.300 471.400 471.500 4715600

Minimum: -1.3

Maxinum: 5.0 50.0 50.0

Mass Cale. Mass nDa PPK DBE i-FIT formula

471.1538 471.1556 -1.8 -3.8 17.5 n/a C27 H23 W2 06
471.1321 21.7 4€.1 19.5 nia C28 H20 N2 04 Na
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Singie Mass Analysis

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

Number of isotope peaks used for i-FIT =3

Moncisotopic Mass, Even Electron lons

30 formula(e) evaluated with 1 results within lmits (up to 50 closest results for each mass)
Elemenis Used:

C:0-22 H: 019 NO02 006 Na 01

S ME 44 (0.818)

1: TOF MS ES+

2.00e4000
106 395.1266

OL"I""'X"' T T T T T T N 2y SO NI T B Sy B o S B B | mz
394 800 384.900 396,000 395100 395200 305.300 365,400 395,500

Minimum: 1.5
Maxisum: 5.0 50.0 50.0

Mass Calc. Mass mba PPN DBE 3-FIT Foxmula

195.1266  395.1243 2.3 5.8 13.5 n/a £21 H19 N2 ©F
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Elemental Composition Report Page 1
Single Mass Analysis

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

Number of isotope peaks used for +FIT =3

Moncisotopic Mass, Odd and Even Electron lons

81 formulafe) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Usad-

C:0-28 H 022 N02 O08& FO1 BrO
5F 5 45 (0.835)
1. TOF MS ES»

1.10e+001
100 4881487

TP T

OdrrrpyrerprrrrTTT T T T T T e o R S A B A I & mz
438,800 4885.900 489.000 489100 469.200 488300 439 400 489,500 489600

Minimum: -1,5

Maximum: 5.0 50.0 50.0

Nass Calc. Mass mba PeM DBE 1-FIT Formula

489,1487 419, 1462 2.5 2.1 17.5 n/a €27 H22 N2 O6é F
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[0) (0) NH2
Elemental Composition Report { O Page 1

(0]
Single Mass Analysis
Tolerance = 50.0 PPM { DBE: min = -1.5, max = 50.0 N
Element prediction: Ot [of] 7
Number of isctope peaks used for i-FIT =3 PH
Monoisotogic Mass, Odd and Even Electron fons
61 formulale) evaluatad with 3 results within limits (up to 50 closest results for each mass)
Elemenis Used
C:0-28 H; 022 N:02 0,06 Na01 CEO0-1
5CLS
SCLE 31 (D.452) 1: TOF MS ES+
1.006+000

100 505.1155

*A

0l vrrrrrrrry t LY YT YT  ASRAEEREEEEEEssnasssnasasmansynal) /]

504 70 504,80 504,90 50500 505.10 50620 50530 505.40 50550 505.60
Minimum: -1.5
Maximum 5.0 50,0 50.0
Mass Calc. Mass mba PEM D8E i-FIT Formula
505.1155  505.1166 -1.1 -2.2 17.3 n/a C27 H22 N2 06 cl
505.1376 -22.1 -43.4 19,5 n/a €28 H22 N2 06 Na
535.0931 22.4 4.3 19.3 a/a C28 H1® N2 O4 Na <l
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Single Mass Analysis
Tolerance = 50.0 PPM [/ DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for +FIT = 3
Monaisotopic Mass, Odd and Even Electren lons
70 tormulale) evaluated with 2 rasults within limits {up to 50 closest results for each mass)
Elements Usad:
C:0-28 H 022 NO02 006 Na 01 Bro4
SBR § 13 (0.241)
1. TOF MS ES+
1.00e+000

100+ 8460619

1 -
y._

et 1 A S B e i e R S B RS R A O RN RS N e RASE ST RS RS RAARS RAS RS RAEs rrrrrrrerrr M

£40.60 548,70 84080 S48 30 549.00 548,10 549.20 549,30 548.40 549.50 5401
Minimum: -1.5
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPN DRE 1-FIT Formula
549,0619  549.0661 -4.2 -71.6 17,5 n/a C27 H22 N2 06 Br
549.0426 19.3 35.2 9.5 n/a €28 H19 N2 04 HNHa Br
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE. min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisctopic Mass, Odd and Even Electron lons
61 formulafe) evaluated with 3 results withn limits (up to 50 closest results for sach mass)
Elements Used:
C:0-28 H:0-22 N:02 006 Na:01 CiO1
6CL S 45 {0.834)
1: TOF MS ES+
34204000
1 05,1162
%
o"v"~—vav'14vv‘v|-vivv‘ YT MBS S i il I e B S B A i IRARSS RERSH | v-rvvwo'vv'rqw-'mmﬂ
504.70 504 80 £04 90 50500 605,10 50520 50530 505.40 50550 50500
tHinimum: -1.5
Maximum: 5.0 50.0 50.0
Mass Cale. Mass mDa PPN DBE L-FIT Formula
505,1162  505.1166 -0.4 -0.8 17.5 n/a C27 H22 N2 06 CI
505,1376 -21.4 -42.4 18.5 n/a C28 MH22 N2 O6 Na
505,0931 23.1 45.7 1.5 n/a C28 HI13 NZ ©4 Na C1
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o) O._NH,
Elemental Composition Report < O Page 1
o)

| CO,Et
Single Mass Analysis Y
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 N
Element prediction. Off 7
Number of isotope peaks used for i-FIT = 3 Ph
Br

Monoisotopic Mass, Odd and Even Electron lons

70 formula(e) evaluated with 1 results within limits (up to 50 closest results far each mass)
Elements Used:

€028 HO22 NO0O2 0086 Na01 Bro0A

G8R S 26 {0.482)
1. TOF MS €5+
1.00e+000

100 5460706

%' |

# L T T 14 f Lol AJ L] A I \ Ll Al 1 QAN 1 gy ) R 0 dl A T YV gy T m

548,60 54870 548,80 §40.90 54800 849.10 549.20 549,30 645,40 §49.50 549,60

Minkmom: o OF )
Maximum: 5.0 50.0 50,0
Masa Calc. Mass mba PPN Dee i-pPI7T Formula
549.0706 549.0661 4.5 8,2 17.5 n/a €27 H22 N2 06 Br
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Elemental Composition Report
Single Mass Analysis

Tolsrance = 500 PPM | DBE: min =-1.5, max=50.0

Element prediction; Off
Number of isctope peaks used for i-FIT = 3

Monaisotopic Mass, Odd and Even Electron lons

29 formula(e) evesated with 1 results within limits {up o 50 closest results for each mass}

Elements Used:
C:0-29 H 025 ND2 0:06 Na 01

SMES
SMES 81 (1177)

100

rwdindhandy

-

Page 1

4: TOF MS ES+
1.232+001

Oy

a4 700 | 484800

484500 485,000

Kinimum:

Max lmum: 5.0 50,0
Nass Calc. Masa mbs PR

405.3731 485.1713 1.8 3.7

" 4B5.600

€28 H25 N2 O6

v miz



