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Experimental General: Melting points were determined on a Biichi melting point apparatus. IR spectra
were recorded on Perkin-Elmer 281 IR spectrophotometer. 'H NMR spectra were recorded on Brucker
600 MHz and Varian 400 MHz spectrometer with TMS as internal reference; chemical shifts (6 scale)
are reported in parts per million (ppm). "H NMR Spectra are reported in the order: multiplicity, coupling
constant (J value) in hertz (Hz) and no. of protons,signals were characterized as s (singlet), d (doublet),
t (triplet), m (multiplet), and dd (doublet of double). HRMS spectra were recorded using WATERS MS
system, Q-TOF premier and data analyzed using Mass Lynx 4.1. The X-ray crystal structures were
determined with a Siemen P-4 diffractometer. Complete crystallographic data of 2a (CCDC 1405370)
for the structural analysis have been deposited with the Cambridge Crystallographic Data Centre,
Copies of this information may be obtained free of charge from the Director, Cambridge
Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK, (fax: +44-1223-336033, e-

mail: deposit@ccdc.cam.ac.uk or via: www.ccdc.cam.ac.uk).

Crystal data were collected with Bruker Smart Apex-II CCD diffractometer using graphite
monochromated MoKo radiation (A = 0.71073 A) at 298 K. Cell parameters were retrieved using
SMART software and refined with SAINT on all observed reflections. Data reduction was performed
with the SAINT software and corrected for Lorentz and polarization effects. Absorption corrections
were applied with the program SADABS. The structure was solved by direct methods implemented in
SHELX-97 program and refined by full-matrix least-squares methods on F2. All non-hydrogen atomic
positions were located in difference Fourier maps and refined anisotropically. The hydrogen atoms were
placed in their geometrically generated positions. Compound 2a empirical formula C;sHoNOs, pale
yellow crystal, formula wt 263.24, Monoclinic, P2(1)/n, a = 7.1596(4) A, b = 13.3572(7) A, ¢ =
13.0999(6)A, V =1239.47(11)A3, Z=4, F (0 0 0) = 544, GOF(S) = 0.976. Final indices R, = 0.0501,
WRps = 0.1013 with I >2r(I); R, = 0.1039, wR,; = 0.1238 for all data.

Figure 1. Ortep diagram of 2a (CCDC number 1405370)
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General procedure for the synthesis of various derivatives of 3-(benzylamino)-2H-chromen-2-one

(1a-u):

0._0O 0._0
DONIDELLNLS
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R’ NPz 2 DMF, 100 °C Ho o
X
1a-r R?

Into a 25 mL round bottom flask was taken a mixture of 3-aminocomarin (1 mmol), benzyl bromide (1
mmol) and K,CO; (1.2 mmol) in 3 mL of DMF. The reaction mixture was heated at 100 °C for 2-8 h
and after completion of the reaction, the reaction mixture was worked-up with ethyl acetate. The crude
product obtained after evaporation of the solvent in rotary evaporator was treated with ethanol to remove

impurities. Finally a solid pure product (1a-u) was obtained in 75-85 %.

General procedure for the synthesis of various derivatives of 2-phenyl-4H-chromeno|3,4-

d]oxazol-4-one (2a-u):

Into a 10 mL round bottom flask 0.3 mmol of 1 was taken and then 3 mL of DCM was added into it.
Then after adding 20 mol % of CuCl, and 3 equivalent of TBHP, the reaction mixture was stirred at
room temperature 18-24 h. The progress of the reaction was checked by TLC. After completion of the
reaction, the reaction mixture was worked up with DCM and the crude product obtained after rotary
evaporator was purified with column chromatography eluting with hexane and ethylacetate mixture
(9:1). The pure product obtained after column chromatography was characterized by H' NMR, 3C
NMR and HRMS.

2-phenyl-4H-chromeno(3,4-dJoxazol-4-one(2a). Pale yellow solid; Yield = 72% (57 mg); MP = 188-

o o 190 °C; IR(KBI) Ve = 2958.00, 2923.26, 1756.03, 1606.03, 1261.51,
1156.54, 1103.31, 1064.16 cnr'; H' NMR (400 MHz, CDCl3) & 8.26 (d, J =

N 7.2 Hz, 2 H), 7.94 (d, J= 7.6 Hz, 1 H), 7.52 (m, 5 H), 7.44 (t, J= 7.6 Hz, 1 H)

2a O~ ppm.'*C NMR (100 MHz, CDCLy) 5 163.6, 156.4, 155.5, 153.2, 132.3, 131.9,
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129.3, 127.7, 126.1, 125.9, 125.2, 121.7, 117.9, 111.7 ppm. HRMS [ESI+] m/z: caled for C;sHyNO;
[M+H]" = 264.0655(found 264.0655).

2-(p-tolyl)-4H-chromeno[3,4-d]oxazol-4-one (2b). Pale yellow solid; Yield = 68% (56 mg); MP =246

o

=
N
2b Oi
Me

0C; IR(KBI) Vg = 3062.59, 2920.20, 1756.65, 1639.88, 1261.33, 1155.35,
1101.03, 1065.66 cm'; H' NMR (400 MHz, CDCLy) & 8.13 (d, J = 8 Hz, 2
H), 7.92 (d, J= 7.6 Hz, 1 H), 7.60 (t, J= 7.6 Hz, 1 H), 7.50 (d, J= 8 Hz, 1
H), 7.42 (t, J= 4.8 Hz, 1 H), 7.34 (d, J= 8 Hz, 2 H), 2.44 (s, 3 H) ppm. °C
NMR (100 MHz, CDCl;) § 163.8, 156.4, 155.2, 153.1, 143.0, 131.7, 130.1,
127.6, 126.1, 125.1, 123.2, 121.6, 117.9, 111.8, 21.9. HRMS [ESI+] m/z:
caled for C,;H,;NO; [M+H]* = 278.0812 (found 278.0813)

2-(4-fluorophenyl)-4H-chromeno[3,4-d]oxazol-4-one (2¢). Pale yellow solid; Yield = 64% (54 mg);

o) (6]
=
@(I/N
ZCOE
F

MP = 233 °C; TR(KBY) Vpa = 2924.10, 2853.13, 1737.29, 1634.64, 1229.50,
1097.64, 1068.25, 1027.01 cnr'; H' NMR (600 MHz, CDCLy) 8 8.27 (t, J =
7.8 Hz, 2 H), 7.93 (d,J="7.8 Hz, 1 H), 7.62 (t, J=7.8 Hz, 1 H), 7.53 (d, J =
8.4 Hz, 1 H), 7.4 (t, J= 7.8 Hz, 1 H), 7.25 (t, J = 8.4 Hz, 2 H) ppm. 1°C
NMR (100 MHz, CDCls) & 166.6, 164.0, 162.7, 156.3, 155.5, 153.2, 132.0,
130.0, 129.95, 125.2, 122.3, 121.6, 118.0, 116.8, 116.6, 111.7 ppm; HRMS
[ESI+] m/z: caled for C,HsFNO; [M+H]* = 282.0561 (found 282.0567)

2-(4-chlorophenyl)-4H-chromeno|3,4-d]oxazol-4-one (2d). Pale yellow solid; Yield = 60% (54 mg);

)
=
@iI/N
2do<<
ol

MP = 226-229 9C; TR(KBI) Vi = 2963.49, 2925.09, 2845.34, 1760.06,
1604.80, 1261.57, 1093.47, 1020.06 cm'; H' NMR (400 MHz, CDCl;) § 8.18
(d,J=8.4Hz,2 H),7.92 (d, /=8 Hz, 1 H), 7.61 (t, J= 7.6 Hz, 1 H), 7.51 (¢,
J =176 Hz 3 H), 743 (t, J = 7.6 Hz, 1 H) ppm.*C NMR (100 MHz,
CDCL:CD,Cl, = 5:1)) & 162.5, 156.1, 155.6, 153.2, 138.5, 132.0, 129.7,
128.8, 125.5, 125.2, 124.4, 121.6, 117.8, 111.5 ppm; [HRMS [ESI+] m/z:
caled for C,sHgCINO; [M+H]* = 298.0265 (found 298.0278)

2-(m-tolyl)-4H-chromeno[3,4-d]oxazol-4-one(2e). Pale yellow solid; Yield = 62% (52 mg); MP = 188

O O
CCX

/N
(6]
2e Me

278.0817)

0C; TR(KBI) Vinax = 2956.72, 2918.40, 1753.81, 1639.30, 1102.98, 1060.65,
1031.94 cm'; H' NMR (400 MHz, CDCl5) 5 8.08 (s, 1 H), 8.04 (d, J = 6.8
Hz, 1 H), 7.93 (d,J="7.6 Hz, 1 H), 7.60 (t, J= 7.2 Hz, 1 H), 7.50 (d, J = 8.4
Hz, 1 H), 7.42 (t, J = 7.6 Hz, 2 H), 7.37 (d, J = 7.2 Hz, 1 H), 2.45 (s, 3 H)
ppm. 3C NMR (100 MHz, CDCly) § 163.7, 155.4, 153.2, 139.2, 133.1,
131.8, 129.2, 128.2, 125.8, 125.1, 124.8, 121.6, 117.9, 111.8, 21.5 ppm;
[HRMS [ESI+] m/z: caled for Ci;H,NO; [M+H]* = 278.0812 (found

2-(3-chlorophenyl)-4H-chromeno[3,4-d]oxazol-4-one (2f). Pale yellow solid; Yield = 56% (50 mg);

0._0O

=

N
2f O
cl

MP = 232-234 9C; IR(KBI) Ve = 2923.34, 2852.57, 1755.61, 1638.29,
1286.06, 1096.19, 1052.92, 1029.17 cmr'; H'NMR (600 MHz, CDCl) & 8.26
(t,J=1.8 Hz, 1 H), 8.16 (d, /= 7.8 Hz, 1 H),7.95 (dd, J= 7.8, 1.8 Hz, 1 H)
7.64 (m, 1 H), 7.55 (d, J=7.5 Hz, 1 H), 7.53 (d, J= 8.4 Hz, 1 H), 7.50 (t, J =
8.4 Hz, 1 H), 7.45 (t, J = 7.2 Hz, 1 H) ppm."3C NMR (100 MHz, CDCl;) §
162.1, 156.2, 155.7, 153.3, 135.5, 132.3, 132.2, 130.7 , 127.6, 127.5, 126.1,
125.7, 1253, 121.7, 118.0, 111.6 ppm; HRMS [ESI+] m/z: caled for

C1HsCINO; [M+H]* = 298.0265 (found 298.0271).
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2-(2-chlorophenyl)-4H-chromeno(3,4-d[oxazol-4-one(2g). Pale yellow solid; Yield = 55% (49 mg);

o)

=
290

N
/)

0]

MP = 171-173 °C; IR(KBI) Ve = 2924.13, 2852.45, 1757.06, 1641.27,
1167.90, 1068.50, 1034.42; H'NMR (400 MHz, CDCL;) & 8.23 (d, J = 8.4 Hz,
1 H), 7.95 (d, J=7.6 Hz, 1 H), 7.63 (t, J= 8.8 Hz, 1 H), 7.59 (d, J = 8.4 Hz,
1 H), 7.53 (d, J=8 Hz, 1 H), 7.49 (dd, J=7.6, 1.6 Hz, 1 H), 7.46 (d, J=3.6
Hz, 1 H), 7.45 (d, J = 3.2 Hz, 1 H) ppm; *C NMR (100 MHz, CDCL) 161.6,
156.2, 155.8, 153.4, 133.6, 132.8, 132.2, 131.8, 127.4, 125.8, 125.2, 125.0,

121.9, 118.0, 111.7 ppm. HRMS [APCI+] m/z: caled for C;cHsCINO; [M+H]* = 298.0265 (found

298.0268).

2-(2-methoxyphenyl)-4H-chromeno[3,4-dJoxazol-4-one (2h). pale yellow solid; Yield = 65 % (57

‘?3

mg); MP = 168-170 °C; IR 2956.26, 2924.46, 2853.39, 1751.49, 1652.71,
1265.42, 1161.69, 1069.43, 1021.09 cm'; H! NMR (400 MHz, CDCL3) &
8.16 (d,J=7.2 Hz, 1 H), 7.93 (d, J= 8 Hz, 1 H), 7.59 (m, 1 H), 7.52 (t, J
=8.4 Hz, 2 H), 7.42 (t, J= 7.6 Hz, 1 H), 7.11 (m, 2 H), 4.02 (s, 3 H) ppm;
13 C NMR (150 MHz, CDCl3) § 162.4, 158.6, 156.4, 155.2, 153.2, 138.5,
133.6, 131.7, 131.4, 125.0, 121.7, 121.0, 117.8, 115.0, 112.3, 111.9, 56.2

294.0778).

ppm. HRMS [ESI+] m/z: calcd for C;H;NO, [M+H]" = 294.0761 (found

2-(4-(tert-butyl)phenyl)-4H-chromeno[3,4-d[oxazol-4-one(2i).pale yellow solid; Yield = 67 % (64

)

3

o

mg); MP =207-209 °C; IR 3066.92, 2949.93, 1753.50, 1684.67, 1285.19,
1167.19, 1063.56, 1041.90 cm™. H' NMR (400 MHz, CDCl3) § 8.19 (d, J=
8.4 Hz, 2 H), 7.94 (d,J= 7.6 Hz, 1 H), 7.6 (t, J= 7.4 Hz, 1 H), 7.56 (d, J
=8.4 Hz, 2 H),7.51 (d,J=8.8 Hz, 1 H), 7.43 (t,J=7.2 Hz, 1 H), 1.38 (s,
9 H) ppm; 3C NMR (100 MHz, CDCl5) § 163.8, 156.6, 156.1, 155.3, 153.1,
131.8, 127.5, 126.3, 126.1, 125.1, 123.1, 121.6, 117.9, 111.8, 35.4, 31.3

(320.1280)

ppm; HRMS [APCI+] m/z: caled for C;oH;;NO; [M+H]" = 320.1281

2-(th10phen-2—yl)-4H—chromen0[3 4-djoxazol-4-one (2j) Pale yellow solid; Yield = 68 % (55 mg); MP

)

=

04

N

0]

N

= 170-172 °C; IR 3095.65, 2924.28, 2853.43, 1752.86, 1634.11, 1210.78,
1101.71, 1068.24, 1032.66 cm'; H' NMR (400 MHz, CDCLy) § 7.95 (d, J =
3.2 Hz, 1 H), 7.90 (dd, J= 7.6, 1.2 Hz, 1 H), 7.60 (m, 2 H), 7.50 (d, J = 8
Hz, 1 H), 7.42 (t,J = 7.6 Hz, 1 H), 7.21 (t, J = 4.8 Hz, 1 H) ppm; *C NMR
(100 MHz, CDCl;) § 159.5, 156.2, 155.0, 153.1, 131.9, 131.3, 130.8, 128.6,
128.0, 126.0, 125.2, 121.6, 117.9, 111.5 ppm; HRMS [ESI+] m/z: caled for
C1.H,NO,S [M+H]* = 270.0219 (found 270.0240).

2-(naphthalen-2-yl)-4H-chromeno[3,4-d]oxazol-4-one (2Kk). Pale yellow solid; Yield = 80% (75 mg);

0]

0]

MP = 2450C; IR(KB) Ve = 2925.03, 2852.61, 1755.81, 1605.26, 1101.74,
1067.46, 1029.24 cm'; H' NMR (400 MHz, CDCls) § 8.77 (s, 1 H), 8.30
(d,J=8.8 Hz, 1 H), 7.99 (d, /= 8 Hz, 3 H), 7.90 (d, /= 8.8 Hz, 1 H), 7.61
(m, 3 H), 7.53 (d, J= 8 Hz, 1 H), 7.46 (t, J = 7.6 Hz, 1 H) ppm; 3C NMR
(100 MHz, CDCL3) § 163.8, 156.4, 155.5, 153.2, 135.1, 133.0, 131.9, 129.3,
129.2, 128.4, 128.36, 128.2, 127.4, 126.6, 125.2, 123.7, 123.2, 121.7,

118.0, 111.8 ppm; HRMS [ESI+] m/z: calcd for Co0H;;NO; [M+H]* =
314.0812 (found 314.0816)
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7-metho.xy-Z—phenyl—4H-chromen0[3 4-dJoxazol-4-one (21). Pale yellow solid; Yield = 54% (47 mg);

MeO 0._0
=
N
2 0 <<
294.0774)

MP = 209 °C; TR(KBI) Vinax = 2924.88, 2852.86, 1748.58, 1638.71, 1151.36,
1117.36, 1061.23, 1029.99 cm'; H' NMR (400 MHz, CDCl;) § 8.22 (d, J =
6.4 Hz, 2 H), 7.81 (d, J = 8.4 Hz, 1 H), 7.54 (m, 3 H), 7.00 (d, J = 8.8 Hz, 2
H), 3.91(s, 3 H) ppm; 3C NMR (150 MHz, CDCLy) & 162.7, 162.3, 156.3,
155.7, 154.8, 131.7, 129.0, 127.2, 125.8, 123.4, 122.3, 113.3, 104.6, 101.6,
55.8 HRMS [ESI+] m/z: caled for Cj7H,,NO, [M+H]* = 294.0761 (found

7-methoxy-2-(p-tolyl)-4H-chromeno[3,4-dJoxazol-4-one (2m). Pale yellow solid; Yield = 58% (53

MeO o0.__0
CCX

N
/)

2mO

Me

mg); MP = 220 °C; IR(KBr) Ve = 2923.23, 2854.65, 1767.39, 1638.09,
1270.71, 1103.27, 1059.04, 1023.23cm'; H' NMR (400 MHz, CDCl;)
8.10 (d,J = 6.4 Hz, 2 H), 7.79 (d, J = 8.4 Hz, 1 H), 7.32 (d, J= 6.4 Hz, 2
H), 6.98 (s, 2 H) 3.83 (s, 3 H), 2.36 (s, 3 H) ppm; '*C NMR (150 MHz,
CDCly) & 162.9, 156.7, 155.9, 155.0, 142.7, 130.0, 127.5, 123.7, 123.4,
122.5, 113.6, 105.0, 101.9, 56.1, 21.9 ppm; HRMS [ESI+] m/z: caled for
C1sH 3NO, [M+H]* = 308.0917 (found 308.0931)

6-methoxy-2-phenyl-4H-chromeno[3,4-d]oxazol-4-one (2n). Pale yellow solid; Yield = 66% (58 mg);

OMe
0._0
& N
/
2n % 2

MP = 220 °C; IR(KBr) vy - 3063.33, 2997.68, 2928.07, 2844.55, 1759.97,
1640.76, 1277.78, 1075.41, 1043.28, 1002.19 cm!. H! NMR (400 MHz,
CDCl;) 6 8.26 (d, J= 6 Hz, 2 H), 7.56 (m, 3 H), 7.50 (d, /=8 Hz, 1 H), 7.36
(t,J=7.6Hz, 1H),7.14 (d,J= 8.4 Hz, 1 H), 4.00(s, 3 H) ppm.!3C NMR (100
MHz, CDCls) 8 163.6, 155.8, 155.6, 148.2, 132.3, 129.3, 129.0, 127.7, 126.2,
126.0, 125.4, 113.9, 112.9, 112.5, 56.6 ppm; HRMS [ESI+] m/z: calcd for
C;H;1NO,4 [M+H]* = 294.0761 (found 294.0766)

6-meth0xy-2- (p-tolyl)-4H-chromeno|3,4-d]oxazol-4-one (20). Pale yellow solid; Yield = 66% (61

O O
=
/N
: 2

mg); MP = 238 °C; IR(KBr) vinx = 2923.41, 2850.78, 1753.51, 1610.64,
1275.99, 1081.42, 1048.66, 996.21cm™!; H'NMR (400 MHz, CDCl;) 8 8.11
(d,J=7.2Hz,2 H), 7.62 (d, /=8 Hz, 1 H), 7.33 (t, /=8 Hz, 3 H), 7.11 (d,
J=17.6 Hz, 1 H), 3.99 (s, 3 H), 2.43 (s, 3 H) ppm; *C NMR (100 MHz,
CDCl;) 6 163.8, 155.9, 155.3, 148.1, 143.0, 142.9, 130.0, 127.6, 126.2,
125.3,123.2,113.7,112.9,112.5, 56.6, 21.9 ppm; HRMS [ESI+] m/z: calcd
for C3H;3sNO, [M+H]" = 308.0917 (found 308.0923)

2-(4-fluorophenyl)-6-methoxy-4H-chromeno(3,4-dJoxazol-4-one (2p). Pale yellow solid; Yield = 56

OMe
0.__0O
=
/N
2p 0

F

L

% (52 mg); MP = 248 9C; IR(KBI) Vi - 2923.84, 2852.00, 1751.45,
1637.57, 1277.09, 1100.90, 1081.26, 1046.33cm™'; H' NMR (400 MHz,
CDCls) § 8.26 (dd J= 7.6, 5.2 Hz, 2 H), 7.49 (d, J= 8 Hz, 1 H), 7.36 (t,
J=8Hz, 1 H),7.23(d,J=8.4 Hz, 2 H), 7.15 (d, J= 8 Hz, 1 H), 4.01 (s,
3 H) ppm; *C NMR (100 MHz, CDCLy) § 166.6, 164.0, 162.7, 155.8,
155.7, 148.2, 143.0, 130.0, 129.95, 126.2, 125.4, 122.3, 116.8, 116.6,

©113.9,112.9, 112.4, 56.6 ppm; HRMS [ESI+] m/z: calcd for C;;H,NO,

[M+H]"=312.0667 (found 312.0682)

6-ethoxy-2-phenyl-4H-chromeno(3,4-dJoxazol-4-one(2q). Pale yellow solid; Yield = 64 % (59 mg);

OEt
0._0

//N
(0]

2q

MP = 218 °C; IR(KBI) Vi = .2967.46, 2920.28, 2845.34, 1752.51, 1603.25,

1276.85, 1081.11, 1045.09, 1017.41 cm'; H' NMR (400 MHz, CDCL;) &
8.26 (d, J= 6.4 Hz, 2 H), 7.55 (m, 3 H), 7.49 (d, J= 7.6 Hz, 1 H), 7.34 (t, J
=8.4 Hz, 1 H), 7.14 (d, J=8 Hz, 1 H), 4.22 (q, J= 6.4 Hz, 2 H), 1.54 (t, J
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= 6.8 Hz, 3 H) ppm; *C NMR; (100 MHz, CDCls) 6 163.6, 156.1, 155.7, 147.6, 143.2, 132.3, 129.3,
127.7, 126.0, 125.4, 115.1, 112.9, 112.6, 65.4, 15.0 ppm. HRMS [ESI+] m/z: calcd for C;gH3NO,
[M+H]* =308.0917 (found 308.0917).

6-ethoxy-2-(p-tolyl)-4H-chromeno[3,4-d]oxazol-4-one (2r). Pale yellow solid; Yield = 58% (56 mg);

OEt
O

2rO

o)

N
/

MP = 195-197 °C; IR(KBr) vp = 2959.14, 2923.05, 2844.49,
1752.97,1637.36, 1276.51, 1262.41, 1081.73, 1102.88, 1017.50 cm’!. H'
NMR (400 MHz, CDCls) 6 8.05 (d, /=8 Hz, 2 H), 7.39 (d,J=8 Hz, 1 H),
7.23 (m, 3 H), 7.04 (d,/J=7.6 Hz, 1 H), 4.14 (q, /J=6.4,2 H), 237 (s, 3
H), 1.45 (t,J=7.2,3 H) ppm."3C NMR (100 MHz, CDCl;) § 163.8, 156.1,
155.4,147.5,143.1,142.9, 130.0, 127.6, 126.1, 125.3,123.2, 115.0, 112.8,
112.6, 65.4, 21.9, 15.0 ppm; HRMS [ESI+] m/z: calcd for CoH;sNO,
[M+H]* =322.1074 (found 322.1077)

6-ethoxy-2-(m-tolyl)-4H-chromeno[3,4-d]oxazol-4-one (2s) Pale yellow solid; Yield = 59% (57 mg);

OEt

MP = 189 °C; IR(KBI) Vue = 2924.09, 2852.21, 1747.07, 1640.50,
1278.12, 1104.94, 1047.03, 1019.35 cm™'; H' NMR (400 MHz, CDCL;) &
8.08 (s, 1 H), 8.03 (d, J=7.2 Hz, 1 H), 7.48 (d, J = 8 Hz, 1 H), 7.40 (t, J
=8 Hz, 1 H),7.36 (t,J=5.6 Hz, 1 H), 7.31 (d, /=8 Hz, 1 H), 7.12 (d, J
=17.6 Hz, 1 H), 4.21 (q,J= 6.8 Hz, 2 H), 2.45 (s, 3 H), 1.52 (t, J= 7.2 Hz,
3 H) ppm.*C NMR (100 MHz, CDCl;) § 163.7, 156.0, 155.6, 147.5,
143.1, 139.2, 133.1, 129.2, 128.2, 126.1, 125.8, 125.3, 124.8, 115.0,

112.8,112.5,65.4,21.5, 15.0 ppm; HRMS [ESI+] m/z: calcd for C;oH;sNO, [M+H]"=322.1074 (found
322.1079)

6-methoxy-2-(naphthalen-2-yl)-4H-chromeno|3,4-dJoxazol-4-one (2t). Pale yellow solid; Yield = 7

OMe
o}

=
N
/

0]

2t

(0]

344.0917 (found 344.0923)

8% (80 mg); MP = 270 °C IR(KBr) vp. = 2924.69, 2852.94, 1759.34,
1603.15, 1603.15, 1273.60, 1111.62, 1048.71 cm™'; H! NMR (400 MHz,
CDCl;) 6 8.76 (s, 1 H), 8.29 (d, /= 8.4 Hz, 1 H), 7.99 (d, J = 8 Hz, 2 H),
7.90(d,J=8.4,1H),7.59(t,J=3.6 Hz,2 H), 7.56 (d, /=8 Hz, 1 H), 7.38
(t,J=8Hz, 1H),7.15(d,J=8 Hz, 1 H),4.01 (s, 3 H) ppm; 1*C NMR (100
MHz, CDCl;), & 163.8, 155.8, 155.7, 148.2, 135.1, 133.1, 129.3, 129.2,
128.4, 128.36, 128.2, 127.4, 126.4, 125.4, 123.8, 123.2, 113.9, 113.0,
112.5, 56.6 ppm; HRMS [ESI+] m/z: calcd for C;H;3sNO, [M+H]" =

6-ethoxy-2 (naphthalen-Z-yl) 4H-chromeno(3,4-d]oxazol-4-one (2u). Pale yellow solid; Yield = 81%

L

OEt

2u

o0._0O
=
/N
(0]

J

(87 mg); MP = 221°C; IR(KBr) Vma = 2924.43, 2852.64, 1760.02,
1605.56, 1272.39, 2080.36, 1051.17, 1013.12 cm'; H' NMR (400 MHz,
CDCLy) § 8.76 (s, 1 H), 8.29 (d, J= 8.4 Hz, 1 H), 7.98 (d, J = 8.4 Hz, 2
H), 7.89 (d, J= 8.4 Hz, 1 H), 7.59 (t, J = 4 Hz, 2 H), 7.54 (d, J = 7.6 Hz,
1 H),7.35(t,J=7.6 Hz, 1 H), 7.17 (d, J=8 Hz, 1 H), 4.23 (q,J= 7.2 Hz,
2 H), 1.54 (t,J="7.2 Hz, 3 H) ppm; '3C NMR (100 MHz, CDCl;) § 163.7,
156.1, 155.8, 147.6, 135.1, 133.1, 129.3, 129.2, 128.4, 128.3,128.2, 127.4,

1263, 125.4, 123.7, 1232, 115.2, 112.9, 112.6, 65.4, 15.0 ppm; HRMS [ESI+] m/z: calcd for
C,H,sNO, [M+H]" = 358.1074 (found 358.1096).
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H! NMR spectra of 2a

MB-B-1-14-1H

Sample Name:
MB-B-1-14-1H

Data Collected on:
IITG-NMR-mercury400

Archive directory:

Sample directory:
FidFile: MB-B-1-14-1H

Pulse Sequence: PROTON (s2pul)
Solvent: cdcll
Data collected on: Sep 17 2014

Temp. 25.0 C / 298.1 K
Operator: chem

Relax. dealay 1.000 gec
Pulse 45.0 degreas

Acq. time 2.561 sec

Width 6398.0 Hz

32 repatitions

CBSERVE El, 399.8508083 MH=z
DATA PROCESSING

FT size 32768

Total time 2 min 12 sec

2a

o\ P

11 10

8
T
s
g n3
Ao

S8




13C NMR spectra of 2a

163.554
—156.438
—155.462
% —153.159
—132.331
—131.919

/

—_— e 129.334

"—127.656

126.085
—125.879

L
——\ 4 125,170

117.940
111.724

¥
121,654
e \\_

—77.543
—76.910

o\ P

2a

PULSE SEQUENCE

Relax. delay 1.000 gec
Pulpe 45.0 degrees
Acq. time 1.304 sec
Width 25125.6 Hz

11960 repetitions

160 140

OBSERVE <C13, 100.5416018
DECOUPLE H1, 399.8490233
Powar 42 dB
continucusly on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 0.5 Hz
FT aize 65536

Total time 7.7 houre

80

40 20 Ppm
MB-E-1-14-13¢ 7

Solvent: cdcl3
Anbient temperature
Operator: chem

. Mexrcury-400 *IITG-NMR®
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HRMS spectra of 2a

Sample Name MB-B-1-14 Position Vial 1 Instrument Name Instrument 1 User Name
Inj Vol -10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  MB-B-1-14.d ACQ Method Comment Acquired Time 1/13/2015 11:05:17 AM

x10 5 |+ESI Scan (20.5 sec) Frag=100.0vV MB-B-1-14.d

4
264.0655

3.84
3.64
3.44
3.2+

o\ P

3
2.8

2.6

2.4+
2.2+

2
1.8+
1.6
1.44
1.24

0.8
0.6
0.4
0.2

ol il “lll LLI A A‘i " u.l‘.L I . Lt i i

L
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2b

18-E-2-14-1H
exp2 EFOTON
SAMPLT

data Sep 21
ralvent

£ile /hoeme/chexn/da-
ta/ALF/Belal /H3-5-~
2-1¢-10. %14

acl4
c3ell

ACQIISITION
ow 6350.0
at 7.561
np 32768
£b 3800
bz 4
41 1.000
nt 32
ot 32
TRANSNITYTER
=3 A1
wfry 323,853
tos 381%.1
tpwr c8
W £, 150
DRCOUPLES
dn <13
Gof
dm
aCewL v
o

“tat

PREJATURATION
satmoda n
wvet n

SPECIAL

teup 25.0
gain 30
spin not used
Let 0.008
Pwa0 16.300
alfa 10.000

FLAGS
iz o
in n
dp b4
he nn

PROCE4SING
£ not used
DISPLAY

sp =-29.4
wp 4206.7
TEl 3703.5
cfp 2902.58
e 130.7
-10%.7

PLOT

va
th
ai <dc ph

Me

L B B B B

11

1.84

0.%0 <

3.00

S11




13C NMR spectra of 2b

0.__0
/N
2 ©
Me

$88% 8 ¥8Fsig3ges gds 3

@ w6 oa @ M Ao~ w MM a o & a -

Euuh 3§ agggdaadd N s

L T W ) W

lv||V\!‘|Tl||lll\1|¥ll|¥l‘\[\I\I‘I\lvi!lll‘V\!l‘|Vll]lil\l}lrl‘l\lr1l¥l||\IF!lI\||‘|||4[Il\i|l!|\|\Irl||\lv!||||\l1|l]|\l1|\|
220 200 180 160 140 120 100 80 20 0 ppm

ipu:.s: SEQUEHCE

Relax. dalay 1.000 sec
Pulse 45.0 dagrees
Acq. time 1.304 sac
wWidth 25125.6 Hz

14020 repetitions

{GBSERVE €13, 100.5425811
| DECOUPLE K1, 359.8529994

: Powar 42 4B
| eemtinuously on

| WALTZ-16 modulated

| DATA PROCESSING

! Line broadening 0.5 Hz
'PT aize 65536

| Total time 9.0 houzs

. MB-B-2-14-13C

| Selvent: ecdel3

! Temp. 25.0 ¢ / 298.1 K
iOp-rlter: chenm

i File: MB-B-2-14-13C

| Mercury-400 "IITG-NMR*

512




HRMS spectra of 2b

Sample Name  MB-B-2-14

Inj Vol

-10

Data Filename  MB-B-2-14.d

Position
InjPosition
ACQ Method

Vial 1

Instrument Name Instrument 1
SampleType Sample
Comment

User Name

IRM Calibration Status

Acquired Time

Suocess
1/13/2015 11:10:42 AM

x10 5 |

7.5-
7.25
7
6.75
6.5-
6.25
6,
5.75-
5.5
5.25
5.
4.75
4.5
4.25
4 ]
3.75-
3.5
3.25
3
2.75-
2.5-
2.25
2
1.75
1.5
1.25
14
0.75]
0.5
0.25]

+ESI| Scan (24.4 sec) Frag=100.0Vv MB-B-2-14.d

dl

278.0813

ak

L

"

ik

L

Me

100 150 200 250 300 350 400 450

Counts vs. Mass-to-Charge (m/z)

" " i
500 550 600 650 700 750 800 850 900 950 1000
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H! NMR spectra of 2¢

2c

1.59%
_—0.066
——-0.005

8 7

e ARRMR L R

5 4.

Current Data Parameters

NAME MB-B-5-15-1H

EXENQ i

PROCNG 1

F2 = Acquisition Farameters

20150603
11.55

spezt
5 mm EABBO BB/
230

32768
Sk}
16
. 2
T7013.2
0.366798
1.3632488 sec
RG 143
oW 41.600 usec
DE 6.50 usec
Th 295.8
D1 1.00000200 sec
TDD 1

= CHANNEL {1 ==
£00. 1737063 Mz
in

12.00 uses
PLWL 21.0030000C W
£2 - Progessing parameters
S1 16384
SF 6001700146 MHz
WOW EM
858 a
LB 0.30 Hz
an o
ec 1.00
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13C NMR spectra of 2¢

/N
2c 0

MO M A NW L B I - - I I - I - -

~ 9 @ O & & W ¥ W O~ O W N W oM o-

n © W @ ¢ = MO AN NV DWW Il: l'" 0’

RN IR R TR ~ e W

W v W oo LR T T T s B O I Ll

L BRI I B B | r(-l L B | r{» kl)

“l s R 5 R i s

LANLINL Y L L [ L  L IL L L L L  LLIL OL L 0 O  OL  LB 0 i
200 180 160 140 120 100 80 60 40 20 PP
PULSE SEQUENCE {OBSERVE C13, 100.5425817 | DATA PROCESSING : : |
Relax. delay 1.000 sec | DECOUPLE H1, 399.8529994 | Line broadening 0.5 Hx ! | MB-B-5-14-13¢ |
Pulse 45.0 degrees ! Power 42 dB i PT mize 65536 | i S
Acq. time 1.304 sec | continuously on i Total time 89 minutes | ! Solvant: edeld |
Width 25125.6 Hx | WALTZ-16 modulated ; | | Temp. 25.0 C / 298.1 K i
| 2320 repetiticns ! ] | | Operator: chem :

t : : I | Mercury-400 *IITG-MMR®
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HRMS spectra of 2¢

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

%10 5 | *ESI Scan (16.7 sec) Frag=100.0V MB-B-5-14.d
4.6 282.p567

4.4
4.2 =
4 /N
3.8 2c ©
3.6
3.4
3.2
3
2.8
2.6
2.4
2.2
2;
1.8
1.6
1.4
1.2
1
0.8
0.6-
0.4

0.2

ol i bl LLMMMWMWA&MWMMMWL b jh* A

160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Counts vs. Mass-to-Charge {m/z)
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H! NMR spectra of 2d

MB-B-16-14-1H

exp3 PROTON

SANPLE PRESATURATION
date Nov 4 2014 wsatmode n
solvent cdcl3 wekb n
file /home/chen/da-~ SPECIAL
ta/ATE/Palal/MB-B-~ tenp 25.0
16-14-1H.£id gain 30
ACQUISITION spin not used
L 6€398.0 hat 0.008
at 2.561 pws0 16.300
p 32768 alfa 10.000
£fb 3600 FLAGS
be 4 41 n
da1 1.000 in n
ot 32 dp ¥
ct 32 he an
TRANSMITTER PROCESSING
tn H1 £n not used
sfrq 399.853 DISPLAY
tof 363.1 w=p -180.6
tpwr 58 wp 4675.5
P 8.150 rfl 4493.1
DRCOUPLER rfp 2502.9
dan €13 rp 139.9
dof 0 1p -119.3
dm non PLOT
decwave g we 268
dpwr 40 =c []
dmf 17100 wvs 165
th )
ai cde ph
T L T L T l T T T T ‘ T T T T | T T T T
11 10 9 8
PO,
5 & A8
- o M
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13C NMR spectra of 2d

7
o /)
82480 ¢ g2 s523838an 2§32 aagaa
L) - n A n S W @ ¢ A MW DN lf: m. ﬂ; Il: G: ~
o 0 oM@ ® N A @B oN N = 0 ] o oo
o w onon el m ™ o I I B, s ] L [ " on w o
[ ¢ [t —1 y » W \K)/
|IIYII|iTT\|\|\|]\\vl‘|l\|[lr1r]1¥]l|l|!|iv\\||I\II|\|1|[r||\I\Il||1||||>IVV{VIVIIV|ll||\||||]|][l1i||r|
200 180 160 140 1290 100 80 60 40 20 Ppm
lpvm SEQUENCE {OBEERVE C13, 100.5428079 | DATA PROCRSSING i | MB-B-16-14-13C !
Relax. delay 1.000 mac { DECOUPLE H1, 399.8529994 ! Line broadening 0.5 Hz i
Pulse 45.0 degreas i Power 42 4B : FT wize 65536 ! | Solvent: cdcl3 ;
Acq. time 1.304 continucusly on iTotal time 7.0 hours | Temwp. 25.0 € / 298.1 K i
Width 25125.6 Hz WALTZ-16 modulated i : | Gperator: chem !

10870 repetitions | Pile: MB-B-16-14-13C

| Mercury-400 “IITG-FMR®
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HRMS spectra of 2d

Sample Name Position Instrument Name User Name

Inj Vol InjPosition SamaleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 5 [+*ESI Scan (15.9 sec) Frag=100.0V MB-B-16-14.d
2

1.9
1.8 =
1.7 2d 0]
1.6
1.5
1.4

Cl

1.3
1.2
1.1

1
0.0l 298.0278
0.8
0.7
0.6-
0.5-
0.4
0.3
0.2

0.1

it ‘|l SN | RRTTRRTION FRPRTON 1 ;.\I‘J! o llul L I.T.d. il .]nL. IIL LLL[L

160 180 200 220 240 260 280 300 320 340 360 380 400
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2e

Me

: PULSE 3EQUENCE

Relax. delay 1.000 sac
Pulse 45.0 degrees
Acq. time 2.561 sec

. Width 6398.0 Hz
! 32 repatitiona

OBSERVE HLl, 399.8509641

DATA PROCES3ING
FT size 32768
Total time 1 minutes

: MB-B-17-14-1H

Solvent: cdcl3

Temp. 25.0 C / 298.1 K

! Operator: chem

File: MB-B-17-14-1H

Mercury-400

"IITG-NMR"

ppm
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13C NMR spectra of 2e

2e

163.743
-155.354
153.1588
133,138
131.812
128.212
—125.764
125,108
124.765
—121.631
117.901
111.770
77.535
76.902
21.535

Me

—139.232
~—129.204

-

i |\‘\I\|‘!\}\\l‘~¢\\||lz_\\\!f‘7|\|‘l\I‘\l\\‘!l\\\Iil\‘\\;\|\|\l"\1\||\\|\|\\|V|\-_w\.. T

i i {
180 160 140 1290 100 80 60 40 20 ppm
| PULSE sEQUENCE | OBSERVE C13, 100.5425840 DATA PROCESSING Mb-B-17-14-13C
Plealag,, aive = man as {rroererE H1, des peaenng ‘ fine brosdenina 0.5 Wz ;
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HRMS spectra of 2e

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 6 [+ESI Scan (20.5 sec) Frag=100.0V MB-B-17-14.d
1.4
1.35
1.3
1.25-
1.2 /N
1 .11-f- 2% e}
1.051
14
0.95
0.9
0.85
0.8
0.75 1
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.251
0.2
0.15
0.1
0.05 -|

278.0817

Me

I b 1l L . i l|.r~ [N \ .

100 120 140 160 180 200 220 249 260 280 300 320 340 360 380 400 420 440 460 480 500

ounts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2f

MB-B-19-14_1H

Cl

-0.003

9 8 7 6

8N°ﬁmhh@
oA B ) e i
=l el

5

4

3

ppm

Current Data Parametezs
NAME MB-B-19-14_1H
EXPNO 1
BROCNO 1

F2 - Aequisition Pacemeters
Date 20141124

Time 13.35

INSTRUM spect

PROBHD S mm PABHO BB/

PULEROG 2930

™0 32768

SOLVENT ©beLd

NS 15

D5 2

SHH 12019.230 Hz

FIDRES 0.366798 Hz

aQ 1.3631488 sec

RG 157.17

oW 41.600 usec

DE 6.50 usec

TE 298.2 &

D1 1.00000000 sec

TDO 1

m==—m=—== CHANNEL f1 ====msrs

SFOL 600.1737063 MHz

NOCL 1

PL 12,00 usec

2351 21.00000000 W

F2 - Processing parameters

SI 84

sF 600.1700148 MHz
=Y

55B L]

1B 0.30 Kz

o8 a

BC 1.00
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13C NMR spectra of 2f

0
=
/)
2f O
Cl
- N ® M M O M W P B HAm O W o ~
m i & O m O ;O O © % = W WV M ~ [~ " -
- M e ™ [ T T ST I B S T - - T ) w »
M EEEEEE RN - v
“L” M\iﬂﬁﬁ/ﬁ/ﬂ e
Ll JH | \ X
220 200 180 160 140 120 100 80 60 40 20 0 ppm

PULIE SEQUENCE

Relax. delay 1.000 sec
Pulge 45.0 degrees
Acq. time 1.304 sac
Width 25125.6 Hx

22650 repetitions

[ODSERVE C13, 100.5425832
| DECOUPLE H1, 399.8528984

Power 42 4B
continuously on
WALTZ-16 medulated

. DATA PROCESSING

Line broadening 0.5 Hz
PT wize 65536
Total time 14.5 hours

MB-B-19-14-13C

! Solvent: cdcl3

! Temp. 25.0 C / 298.1 K
i0pozltor| cham

| Mercury-400 *IITG-NMR®
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HRMS spectra of 2f

Sample Name

Inj Vol

Data Filename

Position
InjPosition
ACQ Method

Instrument Name

SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

x10 5
1.84

1.7+

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

+ESI Scan (11.8 sec) Frag=100.0V MB-B-19-14-2nd.d

L

298.0271

| ||Hml|lu

N

Cl

293

294

295

296

297 298 299
C

300
ounts vs. Mass-to-Charge (m/z)

301
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H! NMR spectra of 2g

PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degress
Acg. time 2.561 sac
Width 6398.0 Hz

32 repetitions

CBSERVE

H1,

|

| H

e s’

T T T L
8 7 6

Y
S 3 &&hasmo
a o g 1
399,8509606 DATA PROCESSING

FT size 32768
Total time 1 minutes

MB-B-2cl-14-1H

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: chem

File: MB-B-2cl-14-1H
Mercury-400 *IITG-NMR"
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3C NMR spectra of 2g

/
/)
-« o oo R RN RN @ w
M o o wn ENfR N D 0N MO~ ] o
I I n®oHArMeE NGO w Y
o owon . IR o
W on oo Mmoo m MmN NN oo [N o~
I = PRI IS RS B R I I S I |
7 ] 335
-
-
LI 0 L L L L L 5 S e L g 2 L L I
180 160 140 120 100 80 €0 40 20 ppm

PULSE SEQUENCE

Relax. delay 1.000 msec
Pulse 45.0 degrees
Acq. time 1.304 sec.
Width 25125.6 Hx

§250 repetitions

LGROERVE €13, 100.5425808
i BECOUPLE 1, 399.8529994
Power 42 48
‘cantinucusly on
WALTZ-16 modulated

s

; DATA. PROCESSING. .. ;.
' Line browdening 0.5 Hx
FT aize 63838

Total &

MB-B-2c1-14-13C

LBalvant: cdcl3
Temp. 25.0 € / 298.1 K
| Operator: chem
{Piler MB-B-Zcl-14-13¢C

400 *IITG.

hita ¥

3
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HRMS spectra of 2g

Sample Name Position Instrument Name User Name
Inj Vol ) InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 5 | *APCI Scan (32.2 sec) Frag=135.0V MB-B-2cl-14.d

7.25 298.0268

4.75+

3.75

3.25+4
3
2.75+4
2.5
2.25
24
1.754
1.5
1.25 1

0.75- 138.0640
0.5 |

1
0-2&;7 Lol “.\“ Ll |‘ ” Lol ‘!‘I .M‘ ,1\\ "

100 120 140 160 180 200 220 240 260 280 300 20 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to—Char’e {m/z)
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H! NMR spectra of 2h

E SEQUENCE

ax. delay 1.000 sec
se 45.0 degrees :
. time 2,561 sec
th 6338.0 Hz
repatitions

0.94 <
0.97 <

H1l, 355.8470543

AR
=57

2.23 C

e

EDATA PROCESSING
{PT size 32768
! Total time 1 minutes

| MB_B_2Meo_1H

Bolvent: cdel3

i Ambient temperature

| Operator: chem

i File: MB_B_2MeO_l1E
élieraurydoo “ILTG-NMR"
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13C NMR spectra of 2h

MB-B-2Me0Q-13C

2h (0] OMe

: spact
FROBHD 5 mm PRABO BB/
FULFROG

138.51
133.65
131.67
131.41
114.97
112.30
111.89

_—162.41
T
=
=
=
=
-4
o 125.00

77.43
77.22

T—121.00
_—117.85

X
<

77.01
——56.25
E]

12174

D11 0,03000000 sec
1

= CHANNEL, £1
150, 9279571 MHz
13c

10,50
95.00000600 W

HEN) £z =
600.1724007

i
CEDPRG[2 waltzlé
PCPDZ T3.00 nsec
BLWZ 21.00000000 W
PLW12 0.61714000 W
FLWL3 D.30239999 W
F2 - Processing parameters
sI €184
SF 150.9128371 MEz
WDW EM
558 o
LR 1.00 Hz
GB o
EC 1.40

T T T T T T T T T T T T T T T T T T
230 220 210 200 1% 180 170 80 150 140 130 120 1i0 100 90 80 70 60 50 40 30 20 10 [¢) -10 ~20 ppm
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HRMS spectra of 2h

Sample Name  Unavallable Position Unavailable Instrument Name Unavallable User Name Unavallable

Inj Vol Unavailable InjPosi U ilabl SampleType Unavailable IRM Calibration Status Success

Data Filename  MB-B-2MEO.d ACQ Method Comment Sample information s Acquired Time Unavailable
unavailable

<10 & [ +ES! Scan (27.7 sec) Frag=100.0V MB-B-2MEO.d
2.3

2.2

2.1 (6] O
2A

1.9 /

1.81 2n © OMe

294.0778

1.7+
1.6
1.5
1.4

1.3
1.2
1.1

1
0.9
0.8
0.7+
0.6 -
0.5+
0.4
0.3
0.2+
0.1

i L L ﬂ| l L

L

" S i 1 i e L bl
100 120 140 160 180 200 220 240 260 280 300 330 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2i

MBE-B-4tButyl-1H

Sample Name:
MB-B- 4tButyl-1H
Data Collected on:
IITG-NMR-mercury400
Archive directory:

Sampla directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul
Solvent: cdcl3
Data collected on: Aug 29 2015

Opaerator: chem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 2.561 sec

Width €398.0 Hz

32 repetitions
OBSERVE H1l, 335.8470559% MHz
DATA PROCESSING

FT size 32768
Total time 2 min 12 sec

.00

0._0O
N
/
2i
|
|
- S W | L
T T T & GRS SR S j'—'ﬁf'T P T o T T T T — T Y 1 "‘,7
7 6 5 4 3 2 1 ppm
328 s
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13C NMR spectra of 2i

(0]

N

O
=
0 /

2i

N oNow o™ T W T N N®DW WM o
W N W - Ll T L~ I T | m
~ N O ™ o™ Lo B I S I I I ] w
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—76.917

35.384
31.327

R R R

220 200

PULSE SBQUENCE

! Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. tima 1.304 sec

| Width 25125.6 Hz

i 16000 repetitions

0 T A G 7 )

[ B L B L LT O B B R L e

180 160 140 120 100 80

DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536

Total time 10.2 hours

OB3ERVE €13, 100.5416011
DECOUPLE H1l, 399.8490233
Power 42 4B
centinuously on
WALTZ-16 modulated

LR RN RS i REE L B R RS G e e

60

40

20 0 ppm

MB-B-4tButyl-13c
. Solvent: cdel3
Ambient temperature

. Operator: chem
| Mercury-400 *“IITG-NMR"

S33




HRMS spectra of 2i

Sample Name
Inj Vol
Data Filename

Position
InjPosition
ACQ Method

Instrument Name

SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

x10 &

8.5
8.25+
84
7.75+
7.5+
7.25
7
6.754
6.5
6.25
6
5.75
5.5
5.25
5

1.25 16

138.0637
0.5 l

2.0536

bl 1'5 vl

+APCI| Scan (29.1 sec) Frag=135.0Vv MB-B4-t-butyi-14.d

T Rkaic

320.1280

sl

/
2i ©

L ) I

100 120 140

160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2j

MB-B-THIO-14-1H

Sample Name:
MB-B-TEIO-14-1H

Data Collacted on:
IITG-NMR-Mercury4Go

Archive directory:

Sample directory:
FidFile: PROTON

Pulse Jaequence: PROTON ({s2pul)
Solvent: cdel3
Data c¢ollected on: Aug 21 2015

Operator: cham

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.561 sec

Width 6398.0 Hz

32 raepetitions

OBSERVE Hl, 399.8470543 MEHz
DATA PROCESSING

FT siza 32768

Total time 2 min 12 sec

11 10 9

= 7

P, g
N MY
o HoHH
& Saan

1.900
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13C NMR spectra of 2j
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220 200 180 160 140 120 100 80 &0 40 20 ppm

OBSERVE (13, 100.5416026
DECOUPLE H1, -399.8490233
Power 42 dB
continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size §5536

Total time 103 minutes

ME-B-THIO-14-13C

Solvent: cdel3

Ambient temperature
Operator: chem

File: MB-B-THIO-14-13C
Mercury-400 "IITG-NMR"
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HRMS spectra of 2j

Sample Name Unavailable . Position Unavailable Instrument Name Unavailable User Name Unavailable
Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Success

Data Filename  MB8-B-THIO.d ACQ Method Comment Sample information s Acquired Time Unavailable
unavailable

%10 6 +ES| Scan (28.6 sec) Frag=100.0V MB-B-THIO.d

1.254 o)

o
1.2 270.0240
1.15 =
(0]

N

1.1 p

1.05- 2j
1 =
0.95
0.9
0.85 1
0.8+
0.75-
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35-
0.31
0.25
0.2
0.15
0.1
0.05 |

AN
w

| . e o O TR LR PR W A1 . i

LL A s
156 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2k

MB-b-€-14-1H

wnpl  PLOTOM

CAEPLE PRESATURATION
daze Sep 26 2014 aatzode n
solvent cdcll  wet n
file . axp SPRCTAL
KWOQIXISLTION temp 25.0
e 6398.0 gain 30
nt 2.561 wspin not uned
rp ‘32768  hst 0.008
ib 3600 pwdd 16.300
bs 4 alfa 10.000
41 1.000 FLhas
nt 32 141 n
ct 22 in n
TRANSMITTER ap v
tu EXI hs on
sfrq 29y.853 PROCRESING
ok 353.1 et used
tows L1 SISPLAL
£.150 «op - -28.5
DECOUPLER -p 4806,7
éa Cl3 r€l 797.8
dat 0 xfp -]
dm non  Lp 130.9
drcwsve ’ g 1p -109.1
Lpwr 40 BLOT
s 0 17100 v E 268
f
vy nie
ta 3 45
ai cdec ph

T F T | T T [—r | e ] | T T v T I T 7T g 1
13 io 9 3 7
pooy By
g 8 a2 385
- Aoad @
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13C NMR spectra of 2k

MB-B-6-14-13C

—163.75

77.42
77 .21
77.00

T T T
200 180 160

140

T
120

T
100

60

20

ppm

Current Data Parameters
NAME MB-B-6-14-13C

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140925

Time 10.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30

TD 32768
SOLVENT CDCl3

NS 612

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 299.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
===czxmm== CHANNEL Il = oo ——
SFOL 150.9279571 MHz
NUCl 13c

P1 10.50 usec
PLW1 95.00000000 W
==msse== CHANNEL 2 scwom==e=
SF02 600.1724007 MHZz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 w

F2 -~ Processing parameters
SI 16384

SF 150.9128370 MHz
WDW EM
5sB (]

LB 1.00 Hz
GB 0

PC 1.40
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HRMS spectra of 2k

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 5 |+ESI Scan (14.9 sec) Frag=100.0V MB-B-6-14.d
4.4 314.0816

4.2 0.__0O
4

3.8 N
3.6 2k O

1.4+
1.2

1
0.8
0.6+
0.4 4
0.2 1

L el Ll . IR L " | " YOO 1 SUORT P WO N YO PO (T ld " " (-

o B30 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 21

MeO

2|

9 8 7
o oo s
3 a @ )
- 6 o

3.00 €

|puLse sEoumNcE

| Relax. delay 1.000 sec

| Pulse 45.0 degress
Acq. time 2.561 sec
Width 6398.0 Hz

! 32 repetitions

{oBSERVE 1, 399.8509633

| DATA. PROCESSING
| PT aize 32768
Total time 1 minutes

| MB-B-12-14-1E
|

f Bolvent: cdcl3
i ‘ Temp. 25.0 € / 298.1 K
: iOp-:ntcr: chem
Elhtc\lry—-leo "IITG-MMR"
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13C NMR spectra of 21

MB-B-12-14-13C

B(Rl.l-‘>K<-E)R
(<D

MM o ™ W oo m o -
~ e~ o o~ ™ © NHO o
ek N . v oy~ -
SO W Il - e .
28842 o 23 NS A
Meo O O Current Data Parameters
MB-B-12-14-13C
EXPNO 1¢
PROCNC 1
N F2 - Acquisition Parameters
0 /) Date_ 201410
21 Time 9.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 32768
SOLVENT CDC13
NS 260
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DR 13.867 usec
DE 6.50 usec
TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

T T T
190 i80 170

90 80

~== CHRNNEL f1

SFOL 150.9279571 MHz
NUC1 13C

Pl 10.50 usec
PLW1 95.00000000 W

=====o== CHRNNEL £2

SFO2 600.1724007

NuCc2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec’
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.302399%9 W

F2 = Processing parameters
ST 16384

SF 156.9128834 MHz
wDwW EM

ss8 0

LB 1.00 Hz
GB 0

BC 1.40
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HRMS spectra of 21

Sample Name

Inj Vol

Data Filename

Position
InjPosition
ACQ Method

Instrument Name

SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

x10 6
2]
1.9
1.8
1.7
1.6
1.51
1.4
1.3
1.2
1.1
1

0.9

C.1 4

+ESI Scan (13.8 sec) Frag=135.0v MB-B-12-14.d

294.0774

N SRR TR S HL | VR W

MeO 0._0

NS W FTR N5 ST T W PR WR ¥ ol

100

150 200 250 300 350 400 450 500 550 600 650

Counts vs. Mass-to-Charge (m/z)

700 750 800 850 900 950 1000
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H! NMR spectra of 2m

MB-B-13-14-1H

Sample Nane:
MB-B-13-14-1H

Data Collected oni
I1TG-NMR-mexcury400

Axrchive directory:

Sample directory:
PidPile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: edelld
Data collected onm: Oct 27 2014

Temp. 25.0 ¢ / 298.1 K
Operator: chem

Relax. delay 1.000 sec
Pulee 45.0 degrees

Acq. time 2.561 mec

Width §398.0 Hz

32 repstitions

OBSERVE H1, 399.8509633 MHz
DATA PROCESSING

FT size 32768

Total time 2 min 12 sec

1.a6 L

0.94 ©

2.00 €

3.00 -T

MeO 0o__0
%
/N
2m 0
Me
)
T IWII? \l T T 71
v 2 1 ppm
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13C NMR spectra of 2m

MB-B-13~14-13C

“1 1<‘;7 rl‘ o i}
MeO o._0O MY
/N
2m 0
Me
T T T T N T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

B%R

Current Data Parameters

NAME
EXPNO
PROCNO

MB-B-13-14-13C
1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULFROG

NUCZ
CPDPRG(2
PCPD2

E3
8F
WIN
S5B
LB
GB
pC

20141028
10.44

spect
5 mm PABBO BB/
zgpg30

32768

CbCl3

403

2
36057.691 Hz
1.100393 Hz
0.4543829 sec

13.867 usec
6.50 usec

299.6 K
2.00000000 sec
0.0300000% sec

CHANNEL [l =
150.92795
1

c

10.50
95.00000000 W
CHANNEL £2 ==:
600.1724007 MHz
1H

waltzlé
70.00 usec
21.00000000 W
0.61714000 W
0.30239999 W

F2 - Processing parameters
1 16384

150.9128349 MHz
EM

1.00 Hz
1.40
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HRMS spectra of 2m

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 6 |+*ESI Scan (20.8 sec) Frag=135.0V MB-B-13-14.d
2.8

2.7 308.0931
2.6 MeO (ONGFO)
2.5
2.4 /N
2.3

2.2 2m o
2.1
24
.9+
8 Me

74
.6
.54

T P (U [ G Y 'y

o 1 m L ik N L.l ‘.ki

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2n

OMe
o0._0O
MB-B-7-14-1H
N
expl PROTON O /
SANPLE PRESATURATION 2n
date Oct 4 2014 satmode n
solvent cdel?  wat n
file axp SPECTAL
ACQUISITION tenp 25.0
W 6398.0 gain 30
at 2.561 spin not used
onp 32768 hat 0.008
b 3600 pwS0 16.300
bs 4 alfa 10.000
41 1.000 PLAGS
nt 32 i1 o
et 32 in n
‘TRAMSMITTER ép Y
to Hl hs nn
sfrq 399.853 PROCESIING
tof 363.1 £n not used
tpwr 58 DISPLAY
Pw 8.150 =p 15.2
DECOUPLER wp 4382.6
dn c13 rfl 3701.6
dof 0 =efp 2902.9
dm mmn  Tp 136.0
decwave g 1p -100.4
dpwr 40 PLOT
dmf 17100 we 268
BC 0 I
e 301 .
th 48
ai ecde ph
T T T T [ T T T T ] T T T T ‘ T T I T | T T I T T T T
10 9 8 6
b Rl % Lo e
3 289 1 3
- L -

S47




13C NMR spectra of 2n

OMe
(0] O
/N
2n ©
o LR 4 -3 I~ @ i ® NS - o -
-] - - @ SN 0 0 m A - P ~
o ww R R R LR e f v «,
o w o wu - oG T T T T T I I O | [ ~ w
U "\"\“} I))" () P
AL L LA A 0 L I L L L L L L L L L L L L L L L LS L B L LY L L B LA
180 160 140 120 100 80 60 40 20 ppm
rwr.n SEQUENCE |OBSERVE €13, 100.5425817 | DATA PROCESSING i | MB-B-7-14-13¢
Relax. delay 1.000 sec |DECOUPLE H1, 399.8529954 | Line broadening 0.5 Hz | ;
Pulse 45.0 degrees | Power 42 4B | FT aize 65536 : | Solvent: cdcl3
Acq. time 1.304 sec continuously on | Total time 7.7 hours : ET-I’- 25.0 ¢ / 298.1 K

Width 25125.6 Hxz
12020 repstitions

| WALTZ-16 modulated

b | Operator: chem
: | Mercury-400 *IITG-MMR"
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HRMS spectra of 2n

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Callbration Status
Data Filename ACQ Method Comment Acquired Time

x10 5 | +*ESI Scan (13.9 sec) Frag=100.0V MB-B-7-14.d

294.0766
5.4 OMe

5.2 (0] 0]
5

4.8 =
4.6 /N
4.4 2n (0]
4.2
4
3.8
3.6
3.4
3.2
3,
2.8
2.6
2.4
2.2
24
1.8

(AT PR R PR N K J.\l s

180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540‘
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 20

MB-B-8-14-1H

axpl PROTON

SAMPLE
date COct 18 2014
solvent cdecl3
file exp
ACQUISITION
o 6398.0
at 2.561
np 32768
£b 3600
be 4
dl 1.000
nt 22
<t 32
TRANSMITTER
&n H1
sfrg 399.853
tof 363.1
tpwr 58
pw 8.150
DECOUPLER
4n c13
dof 0
dm mnn
decwave g
dpwr 40
dnf 17100

PRESATUORATION
satmode n
wat n

SPECIAL
temp 25.0
gain 30
spin not used
het 0.008
w90 16.300
alfa 10.000
FLAGS
il n
in n
4p 4
ha on
PROCER33ING
£fn not used
DISPLAY
sp 22.6
wp 4780.5%
rfl 3703.%
rfp 2902.9
P 135.5
1p -111.2
PLOT
we 268
Be [}
ve 72
th 12
al cdc ph
T
12 11

1.92 €

0.99 €

OMe
0.__0O
=
/N
20O
Me
Jk. Ji ,‘-
T I T L ) e i s
7 4 1
vy ¥ v R
g 3
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13C NMR spectra of 20

OMe
0. _0
=
/N
20 ©
@ e m oW PR R RN o o~ o o
® oW & ww LR EE-EERE] mo o = o
R =8 2a8 Sfmnanen S8 A e
o n o @ NN LN R e e W 3 o
w W W www angaadd-d e oo 0 o
- T B - | ] P I e I e
e U Ty W
Lo l l ]’| 1 J J
Tﬁl'\‘ll\[[rll1||l||llrlilvl\]Illl|lv|||||||\|||l|Y>r||l\(Illiil|r|||‘1\|||||||||\‘I||I|I|III|||III‘III|||III|
200 180 160 140 120 100 80 60 40 20 ppm
| PULSE SEQUENCE | OBSERVE €13, 100.5425824 fmu PROCESSING : MB-B-8-14-13C
Relax. dalay 1.000 sec lnlcom!m: H1, 399.8529984 . Line broadening 0.5 Hz
Pulee 45.0 degresas ‘ Power 42 4B FT size 65536 ! Bolvent: cdel3l
Acq. time 1,304 sec | contimuously on Total time 92 minutes Temp. 25.0 C / 298.1 K
Width 25125.6 Hz i WALTZ-16 modulated i Opexator: chem !
i 2400 repetitions ‘ 1 i Mercury-400 *IITG-MMR®
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HRMS spectra of 20

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 6 | +ESI Scan (18.5 sec) Frag=100.0vV MB-B-8-14.d

1.2 308.p923
1.151
1.1 0
1.05 —

o

OMe

14
0.95+ 20

0.9
0.85

0.8 Me

0.75+
0.7
0.65
0.6
0.55 1
0.5+
0.454
0.4
0.35
0.3
0.25
0.2
0.15+4
0.1
0.05

BNt iLiy | " ) } Ll dud ! . .

125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2p

OMe
0._0
=
N
/)
2p
F
[I\l\ll\l[)l\\\IIIIli\\VV‘l\I‘l\VTll\|l\‘|||TL‘||'[II\I|||||||||I|!I||[\lilll\\\
13 12 11 10 9 8 ‘<‘*"7 6 5 4% 3 2 1 0 -1 Ppm
! (T
- N <
o odw b4
o R e
PULSE SEQUENCE CCERVE  HL, 265.55CT€23 inATa FROCESZING ; o . S
Relax. delay 1.000 sec ! !PT eize 32768 : L
{ ; Total time 1 minutes : Solvent: cdell

I Pulse 45.0 degrees
Rcyg. time 2.561 sec

B I A
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13C NMR spectra of 2p

OMe
/
N
0 /)
0w oH W o - ] m e Y e ® e L] o o 2p
o M - N - w - N O M H A RN - - [ad
magenw a2 90 anaxgERR R i i 2
w Q‘ N- ll: l‘; Q. ™~ S O W NN Y Vv e NN ~ hd -
w ¢ W W o0 - - LI B B B B e I ) ~ ~ wn
- o ﬂLﬂ L] - - o~ rll\ﬂ - Lﬁ ﬂ;l )
] F
LI N B L B L e L L L LN AL L L L L JNL  OL L LN L0 R BLAL L HLNLNLNL HLANLERLAL LALLL B
200 180 160 140 120 100 80 60 40 20 ppm
PULSE SEQUENCE |CBSERVE €13, 100.5425808 | DATA PROCRASDNG : | MB-B-14-14-13C
Relax. delay 1.000 mec {DECOUPLE H1, 399.8529994 | Line broadening 0.5 Hx : {
Pulse 45.0 degrees | Fower 42 4B !PT aize 65536 i | Solvent: cdel3
Acq. time 1.304 wec | contipuously on i Total time 4.3 hours i | Temp. 25.0 C / 298.1 K
Width 25125.6 Hx | WALTZ-16 modulated ; ; | operator: chem
€690 repetiticns : . ] Cod i Piles MB-B-14-14-13C

| Mercury-400 *IITG-3MR®

S54




HRMS spectra of 2p

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Callbration Status
Data Fllename ACQ Method Comment Acquired Time

x10 8 +ESI| Scan (15.9 sec) Frag=135.0v MB-B-14-14.d

1.65
1.6
1.554 0] 0
1.54
1.45+
1.4+
1.35 /
1.3 2p ©
1.251
1.2
1.154
1.1
1.054 F
1
0.95
0.9
0.85

312.0682 OMe

| Mk T | A N T phhl ok abe b

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2q

S
c

OEt
0._0
N
/)
2q 0
T ‘ T T T T
11

.80

PULSE SEQUENCE
. Relax. delay 1.000 sec
| Pulse 45.0 degreas
. Aeq. time 2.561 sac
i width 6398.0 Hz

32 repetiticns

OBSERVE H1l, 395.8509633 DATA PROCESSING
FT size 32768

Total time 1 minutes

\eo
T [ T T T ‘ T
2 1
o
s
-
MB B 3_14_1H

Solvent: cdcll

Temp. 25.0 C / 298.1 K
Oparator: chem

Pile: WB_B_3_l4_1H
Mercury-400 "IITG-NMR"
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13C NMR spectra of 2q

o} /
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220 200 180 160 140 120 ic0 80 60 40 20 0 ppm

PULSE SEQUENCE OBSERVE C13, 100.5425809 DATA PROCESSING MB-B-3-14-13C
Relax. delay 1.000 sec . DECOUPLE H1, 399.8529994 Line broadening 0.5 Hz
Pulse 45.0 degr Power 42 dB FT size 65536 ! Solvent: cdecl3
Acqg. time 1.304 sec . continuously on Total time 8.5 hours ".l‘-p. 25.0 € / 298.1 K
Wideh 25125.6 Hz WALTZ-16 modulated ] ' Operator: chem
13310 repstitions X : . File: MB-B-3-14-13C

‘ Mercury-400 “IITG-MMR"
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HRMS spectra of 2q

Sample Name Unavailable Position Unavailable Instrument Name Unavailable
Inj Vol Unavailable InjPesition Unavailable SampleType Unavailable
Data Filename  MB-B-3-14.d ACQ Method Comment

unavailable

Sample Information Is

User Name
IRM Calibration Status
Acquired Time

Unavailable
Success
Unavallable

x10 5

1.2
1.1

1
0.94
0.8-
0.7-
0.6-
0.5
0.4
0.3-
0.2
0.1

+ESI| Scan (26.3 sec) Frag=100.0V MB-B-3-14.d

308.0917

ujlu.lulu,.‘ L..ul\.vLL\ " \-J‘.‘ h " ) —l i

OEt

100 150 200 =250 300 350 400 450 500 550 60

0 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)

L
950 1000

S58




H! NMR spectra of 2r

MB-B-4-14-1H
expl PROTON

date Oct 11 2014

solvent

file /home/chem/da~

ta/ATE/Belal/HB-B-~

4-14-1H.fid
ACQUISITION
- 6398.0
at 2.561
np 32768
£b 3600
b 4
41 1.000
at 32
ot 32
TRANSMITTER
tn H1
afrq 359.853
tof 363.1
tpwr 58
pw a8.150
DECOUPLER

dn ci3
dof [
dm non
© decwave g
dpwr 40
dmf 17100

¢dell

PRESATURATION
satmede n
wet n

BPECIAL
tomp 25.0
gain 30
apin not used
hat 0.008
pws0 16.300
alfa 10.000
FLAGS
il n
in n
<p b4
hs nn
PROCESSING
fn not used
DISPLAY
-p -34.2
wp 4821.9
rfl 827.5
rfp o
P 128.8
1p -100.5
PLOT
we 268
sc )
vs 112
th 48
al ecdc ph

OEt

8 7 6 5 4
v LLT w
1.91 3.01 2.16

0.931.11
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13C NMR spectra of 2r
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PULSE SEQUENCE |OBSERVE €13, 100.5425824 | DATA PROCESSING | MB-B-4-14-13C
Ralax. delay 1.000 sec ! DECOUPLE H1, 399.8529994 | Line broadening 0.5 Hz : :
Pulse 45.0 degrees | Powar 42 dB 'FT wize 65536 H | Solvent: edel3
Acq. time 1.304 sec : centinucusly on . Total time 2.6 hours ‘ | Temp. 25.0 C / 298.1 K
Width 25125.6 Hz | WALTZ-16 modulated ; | | Operator: chem
4040 repetitions i : : | File: MB-B-4-14-13C

i : ! | Marcury-400 *IITG-NMR*
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HRMS spectra of 2r

Sample Na
1Inj Vol

me Position Instrument Name User Name
InjPosition SampleType IRM Calibration Status

Data Filename ACQ Method Comment Acquired Time

x10 S

9
8.5
8
7.5
7
6.5
6]
5.5
5

4.5+

44

3.54
3
2.51
2 |

1.54

+ESI| Scan (19.3 sec) Frag=100.0V MB-B-4-14.d
3221077

1 Y | o N , T A | RN T N [

100 120 140 160 180 200 220 240 260 280 300 320 340 2360 380 400 420 440 460 480
Counts vs. Mass-to-Charge (m/z)

500 520
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H! NMR spectra of 2s

MB-B-18-14-1H

Sanple Name:
MB-B-18-14-1H

Data Collected cons
IITG-HMR -mercury400

Archive diractory:

Sample directory:
FidPile: MB-B-18-14-1H

Pulse Sequemce: PROTCN (e2pul)
Sclvent: cdcll
Data collected on: Nov 14 2014

Temp. 25.0 C / 298.1 E
Operator: chea

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 2.561 sec

Width 6358.0 Hz

32 repetitione

OBSERVE H1, 389.8509629 MH:z
DATA PROCESSING

FT wize 32768
Total time 2 min 12 sec

2.00 €
2.56 €
2.86 [

OEt
0.__0
=
/N
2s o
Me
A
T i T T T ’ 1
1 ppm




13C NMR spectra of 2s
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200 180 160 140 120 100 80 60 40 20 ppm
‘PULS.I SEQUENCE 'OBBIM €13, 100.5425832 ina‘n\ PROCESSING

Relax. delay 1.000 sec
Pulse 45.0 degrees

{ Acq. time 1.304 sec

i Width 25125.6 Hz
16420 repetitions

i Power 42 4B
. continuously on
! WALTZ-16 modulated

EDBCDU'PLI H1l, 399.8529994

; Line broadening 0.5 Hz
!PT wize 653536
| Total time 10.5 hours

| MB-B~18-14-13C

| Solvent: cdcl3

| Temp. 25.0 C / 29B.1 K
iopcr-to::x chem

i File: MB-B-18-14-13¢C

| Mercury-400 *IITG-MMR"
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HRMS spectra of 2s

Sample Name Position Instrument Name User Name
1nj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 5 +ESI| Scan (27.1 sec) Frag=100.0V MB-B-18-14.d

322.1079
1.7 OEt

1.6 0._0O

Me

0.9
0.8+
0.7
0.6
0.5+
0.4 4
0.3
0.2+

0.1+

- NSRRI U I M ¥ I WL O Y% R AP A oy Bls oola

265 300 305 310 315 320 325 330 _ 335 340 345 350 355 360 365
Counts vs. Mass-to-Charge (m/z)
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H! NMR spectra of 2t

MB-B-9-14-1H

axpl PROTON

OMe
O O
Pz
/
2t ©

SAMPLE PRESATURATICHN
date Oct 23 2014 satmode n
solvent cdel3 wat )
£ile axp SPECIAL
ACQUISITION temp 25.0
5w 6398.0 gain a0
at 2.561 epin not used
op 32768 hst 0.008
£b 3600 pwdC 16.300
be 4 alfa 10.000
di 1.000 FLAGS
nt 32 41 -3
ct 32 in n
TRANSMITTER dp ¥
tn Hl hs nn
sfrg 399,853 PROCESSING
tof 363.1 fn not usad
tpwr 58 DISPLAY
8.150 mp 17.9
DECOUPLER wp 4789.5
dn €13 rfl 3700.0
dof 0 rfp 29902.9
dm onn  rp 126.3
decwave g 1p -97.7
dpwr 40 PLOT
dmf 17100 we 268
BC ¢
ve 280
th 48
ai ede ph
‘ T T T T ’ T T
12 11

0.97 -
1.00 <
LRER
1.83

1.05 <
3.00 =il




3C NMR spectra of 2t
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PULSE SEQUENCR
Relax. delay 1.000 sec
Pulse 45.0 degrees

| Acg. time 1.304 mec

i Width 25125.6 Hz
13430 repetitions

OBSERVE C13, 100.5425809
:DECOUPLE H1, 395.8529994
Power 42 4B
continuocusly on
WALTZ-16 modulated

: DATA PROCESSING

Line broadening 0.5 Hz
PT size 65536
Total time 8.6 houxrs

MB-B-9-14-13C
Solvents cdel3
Temp. 25.0 € / 298.1 K
. Operator: chem

; File: MB-B-9-14-13C
Mercury-400 "IITG-MNMR"




HRMS spectra of 2t

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 5 | +ESI| Scan (24.6 sec) Frag=135.0Vv MB-B-9-14.d

0.95. 344.0923

091 0._0

0.85

0.8

0.75 (@] /
. 2t

0.7

0.6

0.55 1
0.5
0.45
0.4+
0.351
-0.3 1
0.251
0.2
0.15+
0.1
0.054
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Counts vs. Mass-to-Charge (m/z)




H! NMR spectra of 2u

MB-B-11-14-1H

exp2 PROTON

SAMPLE
date Oet 15 2014
solvent cdcl3
£ile axp
ACQUISITION
W 6398.0
at 2.561
ap 32768
b 3600
ke 4
d1 1.000
nt 32
ct 3z
TRANSMITTER
tn H1
sfrq 399.853
tof 363.1
tpwr 58
pw 8.150
DECOUPLER
dn €13
dof ]
dm non
decwave g
apwr 40
amf 17100

OEt

PRESATURATION
satmode n
wet a

SPECIAL
temp 25.0
gain 30
spin not used
hat 0.008
pws0 16.200
alfa 10.000
FLAGS
i1 n
in n
dp Y
ke on
PROCESSING
£n not used
DISPLAY
op 15.6
wp 4789.5
rfl 3702.3
=ip 2502.5
> 138.9
1p -102.4
PLOT
we 268
8 L]
va 203
th 48
al cdec ph

I

12 11
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13C NMR spectra of 2u

OEt
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PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degzees
Acqg. time 1.304 sac
Width 25125.6 Hz

3630 repetitions

{OBSERVE (13, 100.5425801
inlcomn: Hl, 399.85295994
Power 42 4B
contioucusly on
WALTZ-16 modulated

| DATA PROCESSING
| Line broadening 0.5 Ex
PT pize 65536

'otal time 2.3 hours

| MB-B-11-14-13¢

! Solvent: cdell
i Temp. 25.0 C / 298.1 K
| Opsrator: chem

| Hercury-400 “IITG-MMR"




HRMS spectra of 2u

Sample Name

Inj Vol

Data Filename

Position
InjPosition
ACQ Method

Instrument Name
SampleType
Comment

User Name
IRM Calibration Status
Acquired Time
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1.24
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0.4 1
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+ESI Scan (7.2 sec) Frag=135.0v MB-B-11-14.d
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