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EXPERIMENTAL SECTION

General Remarks: Melting points were recorded on a Superfit (India) capillary melting point
apparatus and were uncorrected. IR spectra were recorded on a Bruker-FT-IR spectrometer using
solid samples as KBr plates. For compounds (3a, 3h, 3l, 6a-1, 11a, 12a and 13a-f) spectra were
recorded *H NMR (300 MHz and 400 MHz) and *C NMR (75 MHz and 100 MHz) in
deuterochloroform (CDCl3) on a Bruker 300 MHz and 400 MHz spectrometer using
tetramethylsilane (TMS, 6 = 0) as an internal standard at room temperature. Mass spectra were

recorded on Agilent 1200 LC/MS-6110 mass spectrometer.

Typical experimental procedure for the synthesis of methyl (E)-2-((2-formyl-1H-pyrrol-1-
yl)methyl)-3-phenylacrylate (3a)

A solution of pyrrole-2-carboxaldehyde (2) (0.48 g, 4 mmol) and potassium carbonate
(1.12 g, 8 mmol) in acetonitrile solvent was stirred for 15 minutes at room temperature. To this
solution, methyl 2-(acetoxy(phenyl)methyl)acrylate (1a) (1.44 g, 4.8 mmol,) was added drop
wise till the addition is complete. After the completion of reaction (checked with TLC),
acetonitrile was evaporated. The crude mass was added EtOAc (15mL) and water (15 mL). This
organic layer was extracted and washed with water (2 x 10 mL), and brine solution (2 x 10 mL).
The organic layer was dried over anhydrous sodium sulphate. Removal of solvent led to the
crude product which was purified through pad of silica gel (100-200 mesh) using ethylacetate
and hexanes (1:9) solvent. The pure product was obtained as colourless solid (3a).

Yield (%): 96%; m.p.: 112-114 °C; IR (KBr): v 2188, 1363, 1344 cm™; *H NMR (300 MHz,
CDCly): 6 3.77 (s, 3H), 5.47 (s, 2H), 6.20 (t, 1H, J = 2.7 Hz), 6.95 — 7.36 (m, 7H), 8.07 (s, 1H),
9.58 (s, 1H); **C NMR (75 MHz, CDCls): 6 45.1, 52.4, 109.9, 124.7, 126.6, 128.8, 129.0, 129.1,
129.7, 131.8, 133.9, 145.1, 167.3, 179.5; MS (m/z): 269 [M]*; Calculated for C16H1sNOs: C,
71.36; H, 5.61; N, 5.20. Found: C, 71.29; H, 5.55; N, 5.26.



Methyl (E)-3-(4-chlorophenyl)-2-((2-formyl-1H-pyrrol-1-yl)methyl)acrylate (3h)

Cl

Yield (%): 87%; m.p.: 116-118 °C; IR (KBr): v 2179, 1368, 1356 cm™; 'H NMR (400 MHz,
CDCl): 6 3.78 (s, 3H), 5.44 (s, 2H), 6.21 (dd, 1H, J; = 2.4 Hz, J, = 3.6 Hz), 6.91 (s, 1H), 6.96
(dd, 1H, J; = 1.6 Hz, J, =4 Hz), 7.18 (d, 2H, J = 8.8 Hz), 7.33 (d, 2H, J = 8.4 Hz), 7.99 (s, 1H),
9.56 (s, 1H); **C NMR (100 MHz, CDCls): § 45.1, 52.6, 110.1, 125.0, 127.2, 129.2, 129.3,
130.5, 131.8, 132.4, 135.9, 143.8, 167.2, 179.7; DEPT 135 (100 MHz, CDCls): 45.3, 52.5, 110.0,
124.9, 129.0, 129.1, 130.4, 143.7, 179.5; MS (m/z): 303 [M]"; Calculated for C1H14CINO3: C,
63.27; H, 4.65; N, 4.61; Found: 63.27; H, 4.65; N, 4.61.

Methyl (E)-2-((4-bromo-2-formyl-1H-pyrrol-1-yl)methyl)-3-(4-chlorophenyl)acrylate (3I)

To a stirred solution of methyl (E)-3-(4-chlorophenyl)-2-((2-formyl-1H-pyrrol-1-
yl)methyl)acrylate 3h (300 mg, 0.99 mmol) in THF (5 mL) at 0 °C was added N-
bromosuccinimide (174 mg, 0.99 mmol) as a single portion. The reaction mixture was stirred for
1 hat0 °C. After the completion of reaction (monitored by TLC), THF was evaporated in vacou.
The crude mass was added EtOAc (15 mL) and water (15 mL). This organic layer was extracted
and washed with water (2 x 10 mL), and brine solution (2 x 10 mL). The organic layer was dried
over anhydrous sodium sulphate. The organic layer was concentrated led to the crude product
and was recrystallized from ethanol afforded the desired methyl (E)-2-((4-bromo-2-formyl-1H-
pyrrol-1-yl)methyl)-3-(4-chlorophenyl)acrylate as a pale yellow solid.

Cl

Yield (%): 82%; m.p.: 126-128 °C; IR (KBr): v 2189, 1372, 1355 cm™; *H NMR (400 MHz,
CDCl3): 6 3.80 (s, 3H), 5.41 (s, 2H), 6.87 (s, 1H), 6.93 (d, 1H, J = 1.6 Hz), 7.17 (d, 2H, J = 8.4
Hz), 7.35 (d, 2H, J = 8.8 Hz) 8.01 (s, 1H); 9.49 (s, 1H); *C NMR (100 MHz, CDCl5): ¢ 45.4,
52.7, 97.4, 1255, 126.7, 128.6, 129.3, 130.5, 132.0, 132.2, 136.2, 144.4, 166.9, 179.2; DEPT
135 (100 MHz, CDCly): 45.2, 52.6, 125.4, 128.4, 129.2, 130.3, 144.2, 179.0; MS (m/z): 381



[M]"; Calculated for C1H13BrCINO3: C, 50.22; H, 3.42; N, 3.66. Found: C, 50.25; H, 3.38; N,
3.72.

Typical experimental procedure for the synthesis of methyl 1,3-diphenyl-3,3a,4,8b-
tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-carboxylate (6a)

A mixture of (Z)-methyl 2-((2-formyl-1H-pyrrol-1-yl)methyl)-3-phenylacrylate (3a)
(0.56 g, 2 mmol) and N-phenylhydroxylamine 4a (0.33 g, 3 mmol) with 4A MS in ethanol (10
mL) was refluxed for 6 h. After the completion of the reaction as indicated by TLC, the reaction
mixture was concentrated and the resulting crude mass was diluted with water (15 mL) and
extracted with ethyl acetate (3 x 15 mL). The combined organic layer was washed with brine
(3 x 15 mL) and dried over anhydrous Na,SQOy,, the organic layer was concentrated and purified
by column chromatography using ethyl acetate-hexane (1:9) to afford the pure methyl 1,3-
diphenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-carboxylate 6a.

Yield (%): 80%; mp.: 164-166 °C; IR (KBr): v 1732, 1582, 1353 cm™; 'H NMR (300 MHz,
CDCly): 6 3.74 — 3.79 (m, 4H), 4.12 (d, 1H, J = 11.7 Hz), 5.69 (s, 1H), 5.83 (s, 1H), 5.92 (d, 1H,
J = 3 Hz), 6.23 - 7.36 (m, 12H);"*C NMR (75 MHz, CDCls): § 49.5, 53.1, 72.1, 72.7, 84.5,
101.7, 114.0, 114.3, 115.0, 115.1, 118.5, 122.3, 126.8, 128.6, 128.7, 129.0, 129.2, 133.3, 134.6,
148.8, 172.1; MS (m/z): 360 [M]*; Calculated for CyyHN,Os: C, 73.32; H, 5.59; N, 7.77.
Found: C, 73.30; H, 5.56; N, 7.81.

Methyl 3-(naphthalen-1-yl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-
3a-carboxylate (6b)




Yield (%): 75%; mp.: 165-167 °C; IR (KBr): v 1735, 1588, 1343 cm™; 'H NMR (300 MHz,
CDCl3): 6 3.55 (d, 1H, J = 11.4 Hz), 3.69 (s, 3H), 4.16 (d, 1H, J = 11.7 Hz), 5.95 (s, 1H), 5.99
(d, 1H, J =3 Hz), 6.28 (dd, J; = 11.7 Hz, J, = 14.7 Hz, 2H), 6.58 (s, 1H), 7.03 — 7.91 ( m, 13H);
3¢ NMR (75 MHz, CDCly): ¢ 49.3, 53.1, 71.7, 74.2, 81.9, 101.7, 114.0, 114.3, 115.1, 1225,
122.8, 125.4, 125.5, 125.8, 126.6, 129.0, 129.2, 130.5, 130.9, 132.9, 133.9, 133.6, 148.9, 172.2.
MS (m/z): 410 [M]"; Calculated for C,sH22N,03: C, 76.08; H, 5.40; N, 6.82. Found: C, 76.06; H,
5.43; N, 6.85.

Methyl 1-phenyl-3-o-tolyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-
carboxylate (6¢)

Yield (%): 80%; mp.: 161-163 °C; IR (KBr): v 1715, 1597, 1345 cm™; 'H NMR (300 MHz,
CDCly): 6 2.21 (s, 3H), 3.66 — 3.72 (m, 4H), 4.26 (d, 1H, J = 11.7 Hz), 5.86 (s, 1H), 5.89 (d, 1H,
J=3.3Hz),5.95 (s, 1H), 6.25 — 7.36 (m, 11H); **C NMR (75 MHz, CDCl5): § 19.3, 49.1, 52.9,
71.2, 73.6, 82.5, 101.7, 113.9, 114.3, 115.1, 122.2, 126.1, 127.3, 128.5, 128.9, 130.7, 132.8,
133.0, 135.8, 148.8, 172.3; MS (m/z): 374 [M]"; Calculated for C,3H2N»0s: C, 73.78; H, 5.92;
N, 7.48; Found: C, 73.72; H, 5.89; N, 7.52.

Methyl 1-phenyl-3-p-tolyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-
carboxylate (6d)

Yield (%): 81%: mp.: 164-166 °C; IR (KBr): v 1734, 1584, 1338 cm™; *H NMR (300 MHz,
CDCls): 5 2.36 (s, 3H), 3.73 (s, 3H), 3.79 (d, 1H, J = 11.7 Hz), 4.12 (d, 1H, J = 11.4 Hz), 5.65 (s,
1H), 5.83 (s, 1H), 5.91 (d, 1H, J = 3 Hz), 6.26 (t, 1H, J = 3 Hz), 6.45 (s, 1H), 7.08 — 7.36 (m,
9H); *.C NMR (75 MHz, CDCly): 6 21.2, 49.5, 53.0, 72.1, 72.7, 84.6, 101.6, 114.0, 114.3, 115.0,



122.2,126.7,129.0, 129.3, 131.5, 133.3, 138.5, 148.9, 172.2; MS (m/z): 374 [M]"; Calculated for
Ca3H2N203: C, 73.78; H, 5.92; N, 7.48; Found: C, 73.81; H, 5.96; N, 7.50.
Methyl3-(4-isopropylphenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine
-3a-carboxylate (6e)

Yield (%): 77%; mp.: 169-171 °C; IR (KBr): v 1739, 1594, 1323 cm™; *"H NMR (300 MHz,
CDCl3): 6 1.26 (d, 6H, J = 6.9 Hz), 2.92 (sep, 1H, J = 11.4 Hz), 3.73 (s, 1H), 3.84 (d, 1H, J =
11.4 Hz), 4.12 (d, 1H, J = 11.4 Hz), 5.64 (s, 1H), 5.82 (s, 1H), 5.92 — 7.35 (m, 12 H); **C NMR
(75 MHz, CDClg): ¢ 23.8, 23.9, 33.9, 49.5, 53.0, 72.2, 72.7, 84.6, 101.6, 114.0, 114.3, 115.0,
122.2, 126.7, 126.8, 129.0, 131.8, 133.4, 149.0, 149.5, 172.2; MS (m/z): 402 [M]"; Calculated
for CosH6N203: C, 74.60; H, 6.51; N, 6.96; Found: C, 74.64; H, 6.55; N, 6.99.

Methyl 3-(2-chlorophenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-
3a-carboxylate (6f)

Yield (%): 76%; mp.: 170-172 °C; IR (KBr): v 1739, 1529, 1363 cm™; 'H NMR (300 MHz,
CDCl,): 6 3.63 — 3.66 (M, 4H), 4.43 (d, 1H, J = 11.4 Hz), 5.76 (s, 1H), 5.92 (s, 1H), 6.12 - 7.41
(m, 12H); **C NMR (75 MHz, CDCl5): 6 48.7, 53.0, 71.3, 74.2, 82.6, 101.8, 113.9, 114.4, 115.0,
122.4,127.1, 128.6, 128.9, 129.5, 129.8, 132.6, 132.7, 133.2, 148.9, 171.7; MS (m/z): 394 [M]";
Calculated for C,,H19CIN,O3: C, 66.92; H, 4.85; N, 7.09; Found: C, 66.88; H, 4.81; N, 7.14.
Methyl 3-(3-chlorophenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-
3a-carboxylate (69)




Yield (%): 86%; mp.: 161-163 °C; IR (KBr): v 1724, 1588, 1353 cm™; 'H NMR (300 MHz,
CDCly): 0 3.69 — 3.73 (m, 4H), 4.11 (d, 1H, J = 11.4 Hz), 5.67 (s, 1H), 5.84 (s, 1H), 5.91 (d, 1H,
J = 3.3 Hz), 6.26 (t, 1H, J = 3 Hz), 6.44 (t, 1H, J = 3 Hz), 7.00 — 7.36 (m, 9H); *C NMR (75
MHz, CDClg): ¢ 49.6, 53.2, 71.9, 72.6, 83.6, 101.9, 114.2, 114.3, 115.1, 122.5, 124.9, 127.0,
128.9, 129.0, 129.9, 133.0, 134.7, 136.8, 148.6, 171.9; MS (m/z): 394 [M]"; Calculated for
C22H19CIN,O3: C, 66.92; H, 4.85; N, 7.09; Found: C, 66.94; H, 4.82; N, 7.12.

Methyl 3-(4-chlorophenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-
3a-carboxylate (6h)

Yield (%): 78%; mp.: 163-165 °C; IR (KBr): v 1736, 1584, 1352 cm™; '"H NMR (300 MHz,
CDCl3): 6 3.66 — 3.72 (m, 4H), 4.08 (d, J = 11.4 Hz, 1H), 5.66 (s, 1H), 5.85 (s, 1H), 5.89 (d, J =
3.3 Hz, 1H), 6.25 (t, J = 3 Hz, 1H), 6.42 (t, J = 0.9 Hz, 1H), 7.00 — 7.35 (m, 9H); *C NMR (75
MHz, CDCly): ¢ 49.6, 53.1, 71.8, 72.5, 83.8, 101.9, 114.2, 114.3, 115.1, 122.5, 128.3, 128.8,
129.0, 133.1, 133.2, 134.6, 148.6, 171.9; MS (m/z): 394 [M]"; Calculated for C»,H;9CIN,Os: C,
66.92; H, 4.85; N, 7.09; Found: C, 66.95; H, 4.82; N, 7.13.

Methyl 3-(2-methoxyphenyl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-
3a-carboxylate (6i)

OMe

Yield (%) : 72%; mp.: 167-169 °C; IR (KBr): v 2238, 1543, 1314 cm™; *H NMR (300 MHz,
CDCls): 6 3.68 — 3.75 (m, 7H), 4.47 (d, 1H, J = 11.7 Hz), 5.66 (s, 1H), 5.89 (s, 1H), 5.92 (d, 1H,
J = 3.3 Hz), 6.23 (t, 1H, J = 3 Hz), 6.44 (s, 1H), 6.86 — 7.48 (m, 9H); *C NMR (75 MHz,
CDCls) § 48.1, 52.7, 55.0, 71.9, 74.6, 82.1, 101.3, 109.9, 113.8, 114.5, 114.7, 120.9, 121.9,
123.6, 127.2, 128.9, 129.4, 133.0, 149.4, 155.6, 172.3; MS (m/z): 390 [M]"; Calculated for
Ca3H2:N204: C, 70.75; H, 5.68; N, 7.17; Found: C, 70.72; H, 5.65; N, 7.21.



Methyl 3-(benzo[d][1,3]dioxol-4-yl)-1-phenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]

pyrrolizine-3a-carboxylate (6j)

Yield (%): 76%; mp.: 164-166 °C; IR (KBr): v 1735, 1588, 1343 cm™; 'H NMR (300 MHz,
CDCly): § 3.72 — 3.84 (m, 4H), 4.11 (d, 1H, J = 11.1 Hz), 5.60 (s, 1H), 5.83 — 7.33 (m, 14H). *C
NMR (75 MHz, CDCls): 6 49.5, 53.0, 71.9, 72.5, 84.4, 101.2, 101.7, 107.37, 108.4, 114.1, 114.3,
115.1, 120.5, 122.3, 128.2, 129.0, 133.2, 147.9, 148.8, 172.1; MS (m/z): 404. [M]"; Calculated
for Co3H20N20s: C, 68.31; H, 4.98; N, 6.93; Found: C, 68.29; H, 4.94; N, 6.97.

Butyl 1,3-diphenyl-3,3a,4,8b-tetrahydro-1H-isoxazolo[3,4-a]pyrrolizine-3a-carboxylate (6k)

Yield (%): 79%; mp.: 161-163 °C; IR (KBr): v 1732, 1579, 1324 cm™; '"H NMR (300 MHz,
CDCl3): 0 0.88 (t, 3H, J = 7.2 Hz), 1.18 — 1.25 (m, 2H), 1.45 — 1.50 (m, 2H), 3.73 (d, 1H, J =
11.7 Hz), 4.08 — 4.15 (m, 3H), 5.70 (s, 1H), 5.85 (s, 1H), 5.95 — 7.37 (m, 13H); *C NMR (75
MHz, CDCls): 6 13.6, 19.1, 30.3, 49.5, 66.1, 72.4, 73.0, 84.7, 101.5, 114.1, 114.2, 114.9, 122.3,
126.8, 128.6, 128.6, 129.0, 133.4, 134.7, 149.0, 171.7; MS (m/z): 402 [M]"; Calculated for
CasH26N203: C, 74.60; H, 6.51; N, 6.96; Found: C, 74.60; H, 6.51; N, 6.96.

Methy! -7-bromo-3-(4-chlorophenyl)-1-phenyl-1,8b-dihydro-3H-isoxazolo[3,4-a]pyrrolizine
-3a(4H)-carboxylate (61)




Yield (%): 69%; mp.: 154-156 °C; IR (KBr): v 1738, 1575, 1328 cm™; 'H NMR (400 MHz,
CDCl3): 63.69 (d, 1H, J = 11.6 Hz), 3.75 (s, 3H), 4.06 (d, 1H, J = 11.6 Hz), 5.65 (s, 1H), 5.83 (s,
1H), 5.91 (t, 1H, J = 0.08 Hz), 6.46 (d, 1H, J = 1.2 Hz), 7.15 - 7.36 (m, 9H ); *C NMR (100
MHz, CDCly): ¢ 49.8, 53.4, 72.1, 72.8, 83.8, 102.1, 114.4, 1145, 115.3, 122.7, 125.1, 129.1,
129.2, 130.1, 134.9, 136.9, 148.7, 172.07; MS (m/z): 472 [M]"; Calculated for C,H1gBrCIN,Oz:
C, 55.78; H, 3.83; N, 5.91; Found: C, 55.74; H, 3.76; N, 5.95.

Methyl (E)-2-(((N-((E)-2-formyl-3-phenylallyl)-4-methylphenyl)sulfonamido)methyl)-3-
phenylacrylate (11a)

To a stirred solution of methyl (E)-2-(((N-((E)-2-(hydroxymethyl)-3-phenylallyl)-4-
methylphenyl)sulfonamido)methyl)-3-phenylacrylatel0a (2.0 g, 4 mmol) in dry DCE (10 mL) at
room temperature was added activated MnO, (0.83 g, 10.18 mmol) and the reaction was
continued at reflux temperature for 3 h. After completion of the reaction as monitored by TLC,
the reaction mixture was diluted with DCE and filtered through Celite. The filtrate was
evaporated to afford the crude product and further purification by column chromatography over
silica gel (60-120 mesh) using EtOAc/hexanes as the eluent furnished (Z)-methyl 2-((N-((E)-2-
formyl-3-phenylallyl)-4-methyl phenylsulfonamido)methyl)-3-phenylacrylate 11a as Colourless

solid.
(o)
M "
N =
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Yield (%): 72%; m.p.: 145-147 °C; IR (KBr): v 2238, 1543, 1314 cm™ *H NMR (300 MHz,
CDCls): § 2.39 (s, 3H), 3.52 (s, 3H), 4.07 (s, 2H), 4.09 (s, 2H), 7.11 — 7.69 (m, 16H), 9.45 (s,
1H); 3C NMR (75 MHz, CDCl3): ¢ 21.5, 43.7, 45.6, 51.9, 128.1, 128.5, 128.8, 129.2, 129.5,
129.7, 130.5, 130.9, 133.2, 133.7, 134.5, 135.5, 141.9, 143.6, 153.8, 167.7, 194.3; MS (m/z) :
489 [M]"; Calculated for C,sH27NOsS: C, 68.69; H, 5.56; N, 2.86; Found: C, 68.62; H, 5.51; N,
2.94.

Typical experimental procedure for the synthesis of (1Z,2E)-2-(((N-((E)-2-

(methoxycarbonyl)-3-phenylallyl)-4-methylphenyl)sulfonamido)methyl)-N-methyl-3-
phenylprop-2-en-1-imine oxide (12a)

A suspension of N-Methylhydroxylamine hydrochloride 4b (0.38 g, 4.60 mmol), 4A MS
and pyridine (0.44 g, 5.52 mmol) in EtOH (30 ml) was stirred at 0 °C for 1 h. A solution of

aldehyde 11a (1.5 g, 3.06 mmol) in EtOH (20 ml) was added, and the resulting mixture was



stirred for 12 h. at room temperature. After completion of the reaction as monitored by TLC the
solvent was evaporated under reduced pressure, the residue was chromatographed on a silicagel

column with AcOEt as eluent to give (75%) of nitrone 12a.

“O.+_Me
N
|
A H
N =
Ts

MeO (0]

Yield (%): (75%); IR (KBr): v 3060, 2950, 1415 cm™; *H NMR (400 MHz, CDCls): 6 2.37 (s,
3H), 3.36 (s, 3H), 3.41 (s, 3H), 4.02 (d, 2H, J = 1.6 Hz), 4.09 (s, 1H), 7.04 — 7.59 (m, 17H); *C
NMR (100 MHz, CDCl3): ¢ 21.6, 45.4, 47.4, 52.0, 54.6, 124.8, 126.9, 127.3, 127.6, 128.2,
128.3, 128.7, 129.7, 129.9, 130.5, 134.2, 134.7, 136.1, 137.9, 143.9, 144.7, 167.3; MS (m/z): 518
[M]." Calculated for CogH3oN,0sS: C, 67.16; H, 5.83; N, 5.40; Found: C, 67.13; H, 5.78; N, 5.46.
Typical experimental procedure for the synthesis of (E)-methyl 7-benzylidene-1-methyl-3-
phenyl-5-tosyloctahydroisoxazolo[4,3-c]pyridine-3a-carboxylate (13a)

A mixture of (2)-methyl 2-((N-((E)-2-formyl-3-phenylallyl)-4-
methylphenylsulfonamido)methyl)-3-phenylacrylate 11a (1 g, 2 mmol) N-methylhydroxyl amine
hydrochloride 4b (0.26 g, 3 mmol) and pyridine (0.24 g, 3 mmol) with 4A MS in ethanol (10
mL) was refluxed for 6 h. After the completion of the reaction as indicated by TLC, the reaction
mixture was concentrated and the resulting crude mass was diluted with water (15 mL) and
extracted with ethyl acetate (3 x 15 mL). The combined organic layer was washed with brine (3
x 15 mL) and dried over anhydrous Na,SO,, the organic layer was concentrated and purified by
column chromatography on silica gel (60-120 mesh), using ethyl acetate-hexane (1:9) to afford
the pure compound ie., (E)-Methyl 7-benzylidene-1-methyl-3-phenyl-5-

tosyloctahydroisoxazolo[4,3-c]pyridine-3a-carboxylate 13a.




Yield (%): 83%; mp.: 170-172 °C; IR (KBr): v 1735, 1588, 1343 cm™; 'H NMR (300 MHz,
CDCl,): § 2.43 (s, 3H), 2.65 (d, 1H, J = 12.3 Hz,), 2.1 (s, 3H), 3.00 (d, 1H, J = 12.3 Hz), 3.62 (d,
1H, J = 12 Hz), 3.82 (s, 3H), 4.00 (s, 1H), 4.60 (d, 1H, J = 12.6 Hz), 5.44 (s, 1H), 6.66 (s, 1H),
7.23 — 7.42 (m, 14H); **C NMR (75 MHz, CDCly): 6 21.4, 44.1, 44.2, 45.9, 52.9, 60.7, 82.8,
126.2, 127.6, 127.9, 128.0, 128.3, 128.5, 128.6, 128.9, 129.6, 132.9, 133.2, 134.7, 135.1, 143.7,
170.8.; MS (m/z): 518 [M]"; Calculated for C,oH3oN,OsS: C, 67.16; H, 5.83; N, 5.40; Found: C,
67.13; H, 5.79; N, 5.45.

(E)-Methyl 7-benzylidene-1-methyl-3-p-tolyl-5-tosyloctahydroisoxazolo[4,3-c]pyridine-3a-
carboxylate (13b)

Yield (%): 80%; mp.: 172-174 °C; IR (KBr): v 1667, 1624, 1594 cm™; 'H NMR (300 MHz,
CDCly): 6 2.39 (s, 3H), 2.44 (s, 3H), 2.68 (d, 1H, J = 12 Hz), 2.81 (s, 3H), 3.02 (d, 1H, J = 12.6
Hz), 3.64 (d, 1H, J = 11.7 Hz), 3.80 (s, 3H), 4.01 (s, 1H), 4.59 (d, 1H, J = 12.3 Hz), 5.41 (s, 1H),
6.65 (s, 1H), 7.07 — 7.45 (m, 13H); *C NMR (75 MHz, CDCls): ¢ 21.2, 21.5, 44.1, 44.2, 45.6,
52.8, 60.8, 82.9, 126.1, 127.6, 127.8, 128.2, 128.4, 128.5, 128.9, 129.0, 129.6, 131.3, 133.0,
135.1, 138.3, 143.6, 170.4; MS (m/z): 532 [M]"; Calculated for CsoH3,N,0sS: C, 67.65; H, 6.06;
N, 5.26; Found: C, 67.61; H, 6.02; N, 5.30.

(E)-Butyl 7-benzylidene-1-methyl-3-p-tolyl-5-tosyloctahydroisoxazolo[4,3-c]pyridine-3a-
carboxylate (13c)

Yield (%): 82%; mp.: 165-167 °C; IR (KBr): v 1735, 1651 1614 cm™; ‘*H NMR (300 MHz,
CDCl3): § 0.92 (t, 3H, J = 7.2 Hz), 1.38 (g, 2H, J = 7.5 Hz), 1.63 — 1.68 (m, 2H), 2.39 (s, 3H),
2.43 (s, 3H), 2.66 (d, 1H, J = 11.7 Hz), 2.81 (s, 3H), 2.98 (t, 1H, J = 12.3 Hz), 3.65 (d, 1H, J =
11.7 Hz), 3.98 (s, 1H), 4.22 (t, 2H, J = 6.3 Hz), 4.57 (d, 1H, J = 12.3 Hz), 5.43 (s, 1H), 6.63 (s,



1H), 7.09 — 7.45 (m, 13H); *C NMR (75 MHz, CDCls):  13.6, 19.0, 21.2, 21.5, 30.4, 44.0, 44.2,
45.7,60.7, 65.8, 82.8, 126.1, 127.7, 127.8, 128.3, 128.5, 128.8, 128.9, 129.6, 131.6, 132.9, 135.1,
138.2, 143.6, 170.0; MS (m/z): 574 [M]"; Calculated for C33H3sN,OsS: C, 68.96; H, 6.66; N,
4.87; Found: C, 68.93; H, 6.69; N, 4.90.

(E)-Butyl 7-benzylidene-3-(4-isopropylphenyl)-1-methyl-5-tosylocta hydroisoxazolo[4,3-
c]pyridine-3a-carboxylate (13d)

O | CO,"Bu Me
“o O

H,N-o Me

Yield (%): 84%; mp.: 162-164 °C; IR (KBr): v 1667, 1624, 1594 cm™; 'H NMR (300 MHz,
CDCl3): 6 0.91 (t, 3H, J = 7.2 Hz), 1.28 — 1.43 (m, 8H), 1.63 — 1.68 (m, 2H), 2.43 (s, 3H), 2.66
(t, 1H, J = 12 Hz), 2.80 (s, 3H), 2.90 — 3.00 (m, 2H), 3.67 (d, 1H, J = 11.7Hz), 3.98 (s, 1H), 4.23
(t, 2H, J = 6.6 Hz), 4.58 (d, 1H, J = 12.6 Hz), 5.43 (s, 1H), 6.64 (s, 1H), 7.14 — 7.44 (m, 13H).
3C NMR (75 MHz, CDCls): ¢ 13.6, 19.0, 21.5, 23.9, 24.0, 30.4, 33.9, 44.1, 45.9, 60.7, 65.8,
82.8, 126.3, 127.6, 127.8, 128.3, 128.5, 128.8, 129.6, 131.9, 132.9, 135.2, 143.6, 149.2, 170.1;
MS (m/z): 602 [M]"; Calculated for C3sH42N,0sS: C, 69.74; H, 7.02; N, 4.65; Found: C, 69.72;
H, 7.05; N, 4.67.

(E)-Butyl 7-benzylidene-3-(2,4-dichlorophenyl)-1-methyl-5-tosyloctahydroisoxazolo[4,3-c]
pyridine-3a-carboxylate (13e)

Yield (%): 86%; mp.: 167-169 °C; IR (KBr): v 1668, 1624, 1593 cm™ *H NMR (300 MHz,
CDCl): § 0.91 (t, 3H, J = 7.5 Hz), 1.35 — 1.42 (m, 2H), 1.61 — 1.68 (m, 2H), 2.43 (s, 3H), 2.65
(d, 2H, J = 11.2 Hz), 2.78 (s, 3H), 2.96 (d, 2H, J = 12.3 Hz), 3.64 (d, 1H, J = 11.4 Hz), 3.98 (s,
1H), 4.07 — 4.31 (m, 2H), 452 (d, 1H, J = 12.3 Hz), 5.77 (s,1H), 6.65 (s, 1H), 7.17 — 7.48 (m,
12H); *C NMR (75 MHz, CDCl3): 6 13.6, 19.0, 21.5, 30.2, 43.7, 44.1, 45.5, 59.6, 66.1, 77.9,
79.7, 126.8, 127.6, 127.7, 127.9, 128.5, 128.8, 129.4, 129.5, 129.6, 132.1, 132.8, 133.2, 133.6,



134.8, 134.9, 143.7, 169.6; MS (m/z): 628 [M]"; Calculated for C3;H34CIoN,0sS: C, 61.05; H,
5.44; N, 4.45; Found: C, 61.03; H, 5.47; N, 4.48.

(E)-Butyl 7-benzylidene-3-(4-fluorophenyl)-1-methyl-5-tosyl octahydroisoxazolo[4,3-c]
pyridine-3a-carboxylate (13f)

Me

Yield (%): 84%; mp.: 165-167 °C; IR (KBr): v 1741, 1646, 1615 cm™; 'H NMR (300 MHz,
CDCls): 6 0.92 (t, 3H, J = 7.2 Hz), 1.35 — 1.45 (m, 2H), 1.59 — 1.71 (m, 2H), 2.42 (s, 3H), 2.59
(d, 1H, J = 11.7 Hz), 2.79 (s, 3H), 2.97 (d, 2H, J = 11.4 Hz), 3.58 (d, 1H, J = 11.7 Hz), 3.95 (s,
1H), 4.23 (t, 2H, J = 6.6 Hz), 4.58 (d, 1H, J = 12.6 Hz), 5.42 (s,1H), 6.65 (s, 1H), 7.02 — 7.48 (m,
13H); *C NMR (75 MHz, CDCl3): 6 13.6, 19.0, 21.5, 30.4, 44.0, 44.1, 46.0, 60.4, 65.9, 82.0,
115.1, 115.3, 127.6, 127.8, 127.9, 128.0, 128.1, 128.5, 128.8, 129.6, 130.8, 130.8, 132.9, 133.3,
135.1, 143.7, 161.0, 164.3, 170.1. MS (m/z): 578 [M]*; Calculated for C3,H35FN,0sS: C, 66.42;
H, 6.10; N, 4.84. Found: C, 66.45; H, 6.14; N, 4.87.
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Current Data Parameters
NAME JS-PYROLE-N-ALY
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20131205
Time 2112

CO,Me INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 57
DwW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.15 usec
PL1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processing parameters
Si 32768
SF 300.1300060 MHz
J wWDwW EM
. A SSB 0

G

I T T T

6 5 4 3 2 1 ppmPC 1.00

LB 0.30 Hz
T T 0
8 7
Q R0 < R
-~ NN o -
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- - bl ool Sl i N~~~ Lo
' ’ \\\\W/// \1/ ’ ' Current Data Parameters
NAME JS-PYROLE-N-ALY
EXPNO 1
PROCNO 1
o F2 - Acquisition Parameters
Date_ 20131205
WH Time 21.10
N INSTRUM spect
PROBHD 5 mm DUL 13C-1
COyMe PULPROG zgpg30
] ™D 65536
SOLVENT CDCI3
3a NS 26
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 574.7
DwW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec

TDO 1

======== CHANNEL f1 ======:
NUC1 13C

P1 9.30 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
======== CHANNEL {2 ======:
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 dB

PL13 16.00 dB

SFO2 300.1312005 MHz

T T T T T T F2 - Processing parameters

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppmSlI
SF 75.4677490 MHz
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Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec

usec
dB
MHz

Hz

NAME VA-JS-ESTER~4CL
EXPNO 1
PROCNOC 1
F2 - Acquisition Parameters

Date 20150703
Time 14.45
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CbC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG lel
DW €0.800
6.00

2967

1.00000000

1

======== CHANNEL fl ====
ucl 1H
1142

-3.00

1 400.1324710

- Processing parameters
32768
400.1300050 MHz

EM

0

0.30

0

1.00

12 1 10 9

ppm
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Current Data Parameters
NAME VA-JS-ESTER-4CL
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150703
Time 14.47
INSTRUM spect
PROBHD 5 mm DUL 13C-1
o PULPROG 2gpg30
TD 65536
U/U\ SOLVENT CDC13
H NS 138
N DS 4
SWH 24038.461 Hz
COMe FIDRES 0.366798 Hz
| aQ 1.3631988 sec
RG 45.2
3h DW 20.800 usec
DE 6.00 usec
Cl TE 297.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127553 MHz
] J J WDW EM
" A 5 SSB 0
g : o v LB 1.00.,8z2
T T T T T T T T T T GB 7%
200 180 160 140 120 100 80 60 40 20 ppm*° /&0
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[+2] QO WMo Mm -
0 K S-va o 2 9
- O ogdoed o oo
~ 4+ MONNN - N
= - e - i § Current Data Parameters
< H NAME VA-JS-ESTER-4CL
2 8 EXPNO 3
S & PROCNO 1
NN
- v F2 - Acquisition Parameters
Date_ 20150703
Time 14.57
o INSTRUM spect
PROBHD 5 mm DUL 13C-1
7\ H PULPROG dept135
N 7D 65536
SOLVENT CDC13
CO,Me NS 58
I DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
| 3h AQ 1.3631988 sec
RG 2050
129.2 ppm Cl DW 20.800 usec
DE 6.00 usec
- TE 297.1 K
CNST2 145.0000000
D1 2.00000000 sec
dl2 0.00002000 sec
d2 0.00344828 sec
DELTA 0.00001165 sec
TDO |
J Jﬂ ======== CHANNEL fl ========
2 " — A NUC1 13C
N i v " i Pl 9.15 usec
p2 18.30 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
== CHANNEL {2 ========
CPDPRG2Z waltzlée
NUC2 1H
P3 11.42 usec
pd 22.84 usec
PCPD2 90.00 usec
PL12 14.90 dB
PL2 -3.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB Q
T I I T T T T | T T : T '—ég 1'08 Hrz{"“",
200 180 160 140 120 100 80 60 40 20 0  ppmpc 1404
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Current Data Parameters

NAME
EXPNO
PROCNO

VA-JS-BR-6
1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

bW

DE

20150703

11.24

spect

5 mm DUL 13C-1
zg30

65536

CDEL3

16

.3

8223.685
0.125483
3.9846387
203

60.800
6.00

296.8
1.00000000

=3.00
400.1324710

Hz
Hz
sec

usec
usec

sec

usec
dB
MHz

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

Br, o
28%3 8 88 =8 B Z/—VL
Q™™™ ~ - - Oo®m © H
NNNN~ ~ NN Vo © N
N2 Vo
|
! |
! | di 3l
I J I
Cl
|
T T R | T T T T -
7.4 7.3 7.2 71 7.0 6.9 6.8 ppm
o w o~ ©
- o =) ®
~ ~ S »
N Ci - o
Ll i .
T T T I T T I T T T T T
1 10 9 8 7 6 5 4 3 2 1 0
- - NN ||~ N (2]

32768
400.1300051
EM

0

0.30

0

1.00

MHz

Hz
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Current Data Parameters

T T

T { |
200 180 160 140 120

\
100 80 60 40 20

NAME VA-JS~-BR-6
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20150703
Time 11.39
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
DW 20.800 usec
DE 6.00 usec
TE 297.3 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.15 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 ~3.00 dB
SFO2 400,1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127545 MHz
WDW EM
SSB 0
LB 1.00 Hz

T —GB -
PC 1.

0 ppm
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current Data Parameters
NAME VA-JS-BR-6
EXPNO 3
PROCNO 1
Br o F2 - Acquisition Parameters
Date_ 20150703
W Time" 13.04
H INSTRUM spect
N PROBHD 5 mm DUL 13C-1
PULPROG dept135
CO,Me D 65536
] SOLVENT CDC13
NS 109
DS 4
3l SWH 24038.461 Hz
cl FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.00 usec
TE 297.1 K
CNSTZ2 145.0000000
D1 2.00000000 sec
AlL dl2 0.00002000 sec
" " " T L L — 0.00344828 sec
e e g ' —_ye n 0.00001165 sec
TDO 1
======== CHANNEL fl ========
NUC1 3C
Pl 9.15 usec
p2 18.30 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
—======= CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
P3 11.42 usec
pé 22.84 usec
PCPD2 90.00 usec
PL12 14.90 dB
PL2 -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
___]__ﬂ_A,_____i__?h_,_ﬁ_—,#r—ﬁ—,d_,__ﬁ_.—'—./—,———fSSB 0
L 1.00 Hz

180 160 140 120 100 80 60 40 20 0 ppme | /24"
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Current Data Parameters

NAME JSI-284
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20101123

Time 15.47
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 Ez
a0 5.3084660 sec
RG 322.5

DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ==—=——=——=
NUC1 1H

Pl 13.15 usec
PL1 0.00 dB
SFol 300.1318534 MHz
F2 - Processing parameters
SI 32768

SF 300.1300068 MHz
WDW EM

8SSB 0

LB 0.30 Hz
GB 0

PC 1.00

e A )
I T LN IR A VLR B I RAARARRS
10 9 8 7 6 5 4 3 2 1 0 ppm
whudiey Gk
M| O || ||
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Current Data Parameters

NAME JSI-284
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101125
Time 12.12
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 362
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL fl =s=======
13c
7.40 usec
-2.00 dB
75.4752953 MHz
m======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
SI 32768

SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
EPC 1.40
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Current Data Parameters

NAME JS-II-13
EXPNO 1
PRCCNO 1
F2 - Acquisition Parameters
Date_ 20121107
Time 1.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 10
DS ) 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 114
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
ST 32768
SF 300.1300118 MH=z
WDW EM
SSB 0
1B 0.30 Hz

- 0

1.00
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\\‘\\N//f/‘//%/‘/ Current Data Parameters
2 NAME JS-II-13
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121107
Time 1.06
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 100
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 3251
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
=====—== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
BCPD2 80.00 usec
PL2 0.00 dB
PL12 15,68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T I T T I I " I I " T I T gg 1_48
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

J.S.II-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20101221
Time 12.48
INSTRUM spect
PROBHED 5 mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 406.4
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1E
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300061 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
AR R AN RARRR AR RS AR RARRRREARS A A A AR AR | AR I T AR
10 9 8 7 6 5 2 1 0 ppm
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Current Data Parameters

—19.41

17237

NAME Js-I11-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101221
Time 15.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 208
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 645.1
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f E -
NUC1 13C
Pl 7.40 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters

. SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

1 | T i
200 180 160 140 120 100 80 60 40 20 0 ppm



—2.369

Current Data Parameters
NAME

J.8.II-2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20101221
Time 12.56
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 512
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 =
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300056 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T

RS A | I ' | -l

10 9 8 7 6 5 4 3 2 1

< (O[S |O[O|N|T (=300 0K ) o
T |03 Q|33 3|50 == S

U I B

0 ppm

N N |O|o|o|o|o -
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P s ﬁi‘%:ﬂ&?ﬁ,ﬁﬂ:i o O N o o -y Current Data Parameters
— S AHHAHAASAAHA A S o~~~ w = ™ NAME JS-11-2
|| EXPNO 2
/ \ \ / X ! ‘ l PROCNO 1.
i
l ! F2 - Acquisition Parameters
Date 20101222
Time 10.24
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
TD 65536
SOLVENT cpCl3
NS 500
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
RO 1.8219508 sec
RG 645.1
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
———=—=== CHANNEL fl =======<=
NUC1 13C
Pl 7.40 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
cweecm== CHANNEL £2 S======<
CPDPRGZ waltzlé
NUC2 1H
pPCPD2Z 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
4—_"**_T_f4_—T_47_—ﬁﬁ"——_ﬁT_—_ﬁﬁ'__ﬁT‘-__*4—_1*#__’*4__7‘#——'*‘—T"ﬁ_")—TA_*'_"*‘—rﬁ'A_T—(_WfA-ﬁ—_'GB B
PE 1.40

180 160 140 120 100 80 60 40 20 0 ppm



MU A NEFONNYNIONMAA A —AO0OM O DWOAADOONOM~N Mo
NNOOHTAADONMN ANV VONNT FTOONMAWY TN W ~ w0
MOONNNNTAAOOCATANNNNINRY DN NG O ®® oo
SN0V OYVNNWVIE TTOMMDN NN NN NN — —
LK L~
AEERERS T T T T e T T
10 9 8 7 6 5 4 3
o= = |0 |0 ju JCO (o)) (e o < —
oo (o2} [o)] [e2] [s)} [e)] (02} [@] [e)] o —
N[O [ ololoolo Ol — \O

Current Data Parameters

NAME J.s.11-7
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20101221
Time 20.09
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPRCG 2930
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 287.4
oW 81.000 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
13.15 usec
0.00 dB

300.1318534 MHz

FZ - Processing parameters

s1 32768
SF 300.1300076 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
EC 1.00




— — BRUKER

- m o MNOTONOTM D
o o OO0~ NOMO o W TN 0N ~ N - Sl S
~ o o B9 i1 % O WO TR K R o) WSS - . o e Current Data Parameters
r~ < < MO NNNN A —AA O <O NN M o ™ M m NAME J.S5.I1-7
— — oA e —t R~~~ < r"? o N EXPNO L)
J‘ PROCNO 1
i
i . F2 - Acquisition Parameters
Date_ 20101221
Time 20.28
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 402
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 362
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
========"CHANNEL fl ========
NUC1 13C
P 7.40 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
+ - - SIS ooy v \’B O
T T I I T T I I e 1.40

T a
180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME JS-II-9-2-Cl1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20101228
Time 21.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT cDpCcl3

NS 9

DS 2

SWH 6172.839 Ez
FIDRES 0.094190 Ez
AQ 5.3084660 sec
RG 128

DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768

SF 300.1300078 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB ]

PC 1.00

L IR IR UL T [ARRRRRARS MMUMMMLLRAS MMM LLRS AL I T T AERARLE

10 9 8 7 6 5 4 3 2 1 0 ppm
MN(’W\I(&% -
olole|«~|~(ale|e o
e P I = BT -
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Current Data Parameters

NAME
EXPNO
PROCNO

JS-II-9-2-Cl
2
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

20101228
22.00
spect
13c-1

2gpg30
65536
CDC13

151
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
645.1
27.800 usec
6.00 usec
300.0 K

2.00000000 sec

0.03000000 sec

1.89999998 sec

5 mm DUL

CHANNEL f2

-2.00 dB
75.4752953

waltzl6

16.00 dB
300.1312005 MHz

F2 - Processing parameters

SI
SF
WDwW
SSB

32768
75.4677490 MHz
EM
0
1.00 Hz
0
1.40



7.310
7.295
7.269
7.247
7.220
7.199
7.471
7.100
7.076
7.059
7.056
7.033
7.010
7.008
6.446
6.441
6.437
6.278
6.268
6.258
5914
5.903
5.840
5.673
4.134
4.096
3.737
3.697

N

Current Data Parameters

NAME JsS-II-83-Cl

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20101228

Time 21.35

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

TD 65536

SOLVENT cDCl3

NS 16

Ds 2

SWH 6172.839 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec

RG 114

DW 81.000 usec

DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 13.15 usec

PL1 0.00 dB

SFO1 300.1318534 MHz
' F2 - Processing parameters

sI 32768

SF 300.1300101 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0
MN BC 1.00

UL J\“ JI_J | 1

M UL LS BRI AL AL I I IR R R IR I Rk T LA I I |

10 9 8 7 6 5 4 3 2 1 0 ppm
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ARG o |0
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Current Data Parameters

NAME JS-II-83-Cl
EXPENO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20101228
Time 21.48
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cpcl3
NS 207
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 645.1
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 ===
13c
7.40 usec
-2.00 dB
75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUCc2 1H
PCPD2 80.00 usec
PL2 '0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
S55B 0
LB 1.00 Hz
GB 0
PC 1.40°



Cl

Current Data Parameters

NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO

NUC1

Pl
PL1
SFO1

sI
SF
WDW
SSB
LB
GB
PC

M o | 1

T T UM I R S| T T T | DRI LA I LA R LR

10 9

2 1 0 ppm

8 7 6 5 4 3
Mbléréﬁbﬁ njéh
NN QR Q)+ R b bt b
< < |00 O|l0 ||

JSI-II-

10
1
1

20101229

15

.04

spect
5 mm DUL 13C-1
zg30
65536
cpCcl3

16
2

6172.839
0.094190
5.3084660
90.5
81.000
6.00

300.0
1.00000000

CHANNEL f1

1

1H

13.15
0.00
300.1318534

32768
300.1300114 MEz
EM

0

F2 - Acquisition Parameters

usec
usec

sec

usec
dB
MHZ

F2 - Processing parameters

0.30 Hz
0

1

.00

wn

© :

0

o BRUKER

~
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Current Data Parameters

NAME JSI-II-10
EXPNO 2
PROCNO : 1

F2 - Acquisition Parameters
Date_ 20101229

Time 15.10
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 150

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 362

DW 27.800 usec
DE 6.00 usec
TE 300.0 K

Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
msss==== CHANNEL fl ========
NUC1 13c

Pl 7.40 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
= CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
sI 32768

SF 75.4677490 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

~



NNOYTOWOO
VWOMOWOo ®
TLOMQNAN
NMMhMMNMNMNMNMNS

7.029
7.004

6.985

6.979

6.884
6.857

6.442

6.249

6.239

6.230

5.933

5.922
5.890
5.657

4.489

4.450

3.751

3.711

3.700

3.687

B 7

OMe

m e Gisn

Current Data Parameters

NAME JS-II-12
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20121107

Time 0.46 .
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3

DW 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768 .
SF 300.1300082 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

8 7 6 5
QN WO |F|[WOO]|M|0
Eﬁiqqqqiaﬁ
NN~ |00~

L
I
4
0| Mmoo
R [ R
QO [v=|N



155.62
149.46
133.08

-—
«
o™~
M~
-

OMe

129.42

128.96
127.20

123.63

121.99
=—120.92

S\

114.71
114.53

~
N\

113.87
109.95

101.35

77.46
77.03

—— 821

76.61

74.60

71.95
55.09

52.76
48.12

7

Current Data Parameters

NAME
EXPNO
PROCNO

J8-II-12
2
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

s

SQLVENT
N
DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

dll
DELTA
TDO

NUC1
Pl

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

CHANNEL f1

20121107

0.49

spect

5 mm DUL 13C-1
zgpg30

65536

CDC13

100

4
17985.611 Hz
0.274439 Hz
1.8219508
2298.8
27.800
6.00
300.0 K
2.00000000
0.03000000
1.89999998

75. 4752953

CHANNEL f2
waltzlé

1H

80.00

0.00

15.68

16.00

300.1312005 MHz

F2 - Processing parameters

SI
SF
WDW
SB
LB
GB

200

T T

|
180 160

T
140

T
120

|
100

T
80

60

40

PC

32768
75.4677490 MHz
EM
0
1.00 Hz
0
1.40
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Current Data Parameters

NAME JS-II-11
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121107
Time 10.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 12
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 181
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768 .
SF 300.1300084 MHz
WDW EM
SSB 0
LB 0.30 Hz

e GB 0

L PC 1.00

A
""" L RS RS IR U A T I | ARSI T S
10 9 4 3 2 1 0 ppm

(-]
4.32\
1.02\
1.07\_ ~
1.80
0.90
0.98 ~ o
1.98,/~
1.80/
1.01~

(¢, ]
0.93
0.93
2.98
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‘ \‘ / %/‘// Current Data Parameters
NAME Js-II-11
EXPNO 3
PROCNO 1
F2 -/Acquisition Parameters
Date_ 20121107
Time . 10.41
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 223
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 912.3
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ==
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz

I I T | I T I T | T T T I i I I I _'_Sg 1_48
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME JsS-1v-82
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130327
Time 18.40
INSTRUM\ spect
PROBHD 5 mm DUL 13C-1
PULPRO;# zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128

DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768 .
SF 300.1300084 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

[rorrTeT T | NS rorrrrT T I S Ml T TpTTTTTeeT T T
10 9 8 5 4 3 2 1 0 ppm
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r \ // / \ / ‘ l ‘ Current Data Parameters
NAME J5-IV-82
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130327
Time 18.52
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 201
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1448.2
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dl1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
CPDPRG2
NUC2
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

I T T I I I i I I T I I I I " pC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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7.377
7.372
7.361
7.356
7.350
7.343
7.340
7.321
7.273
7.261
7.178
7.174
7.170
7.167
7.162
7.157
7.148
7.146

Mﬂ%/% )
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Current Data Parameters

NAME VA-JS-08-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20150706
Time 11.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 287
DW 60.800 usec
DE 6.00 usec
TE 296.2 K
D1l 1.00000000 sec
TDO 1
= CHANNEL f1l ========
1H
11.42 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400,1300049 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
EC 1.00
L JL_.xLL

o -
-~ -
2]
(4.}

10 9
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Current Data Parameters
NAME VA-JS-08-1

' EXENO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150707
Time 14.41
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 57
DW 20.800 usec
DE 6.00 usec
TE 297.4 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89899998 sec
TDO 1
======== CHANNEL f] ========
NOC1 13€
Bl 9.15 usec
PL1 0.00 dB
SFol1 100.6228298 MHz
======== CHANNEL f2 ====-===
CPDPRG2 waltzlé
NOUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PE13 14.90 dB
PL2 -3.00 dB
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127540 MHz
WDW EM
SSB 0
LB 1.00 Hz
= ! T T 1 " T T T | T T GB
200 180 160 140 120 100 80 60 40 20 0 ppm®©
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l'\ | Current Data Parameters
NAME JSNA-01
\.\‘\V% EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20121208
Time 18.29
o INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30C
N H TD 65536
P SOLVENT CDC13
N NS i6
Ts DS 2
MeO SWH 6172.839 Hz
FIDRES 0.094190 Hz
11a a0 5.3084660 sec
RG 143.7
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MKz
F2 - Processing parameters
SI 32768
SF 300.1300058 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o]
L PC 1.00
y I
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i Current Data Parameters
NAME JSNA-01
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121208
Time 18.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
o TD 65536
SOLVENT CDC13
NS 182
= H DS 4
P SWH 17985.611 Hz
N FIDRES 0.274439 Hz
Ts AQ 1.8219508 sec
MeO (o) RG 512
DW 27.800 usec
11a DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
ST 32768
SF 75.4677490 MHz
DW EM
SSB 0
LB 1.00 Hz
T I I I T | ’ I ’ T ' T L I i T T " GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm?C 1.40
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Current Data Parameters

NAME VA-JS-RSC-22
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150720

Time 14.20
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203

DW 60.800 usec
DE 6.00 usec
TE 295.8 K

D1 1.00000000 sec
TDO i
======== CHANNEL f] ========
NUC1 1H

Pl 11.42 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768

SF 400.1300323 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

10

@]



Cl3CPD CDC13

167.31
144.75

143.94

{D:\MB} KOPAL 1

137.93
136.08
134.73
134.17
130.45
129.87

129.66
128.68
128.31
128.15
127.58
127.29
126.96
124.76
77.33
77.01
76.69
— 21.56

Current Data Parameters

NAME VA-JS-R8C-22
EXPNO 4
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20150720
Time 14.27
INSTRUM spect
_ PROBHD 5 mm DUL 13C-1
O\ﬁ,Me PULPROG zgpg30
[ TD 65536
SOLVENT CDC13
A H NS 912
DS 4
N = SWH 24038.461 Hz
Ts FIDRES 0.366798 Hz
AQ 1.3631988 sec
MeO”™ ~O RG 40.3
12a DW 20.800 usec
DE 6.00 usec
TE 296.7 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89899998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢
Pl 9.15 usec
PL1 0.00 dB
SFO1 100.6228298 MH=z
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL1Z 14.90 dB
PL13 14.90 dB
PL2 . -3.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB n
LB
1 | T i B
200 180 160 140



NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

10

BRGRER
(<O

Current Data Parameters

JS-1IV-48
1
1

F2 - Acquisition Parameters

20121216
23.13
spect

5 mm DUL 13C-1
zg30

65536
CDC13

16

2

6172.839
0.094190
5.3084660
362

81.000
6.00

300.0 K
1.00000000
1

1H

13.15

0.00
300.1318534

CHANNEL f1

usec
dB
MHz

Processing parameters

32768 .
300.1300063 MH=z
EM
0
0.30 Hz
0

1.00
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Current Data Parameters
\ \ / \ \l/ ‘ NAME JS-IV-48
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20121217
Time 8.52
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 3000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 645.1
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
==== CHANNEL fl1 ===
13C
9.30 usec
0.00 dB
75.4752953 MHz
======== CHANNEL f2 =======t
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
B 1.00 Hz
GB 0
I I T I i [ T [ T ! T I T I 'PC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME JS-IV-64
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20130212
Time 22.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 203.2
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFOl 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300066 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I i T I T I I | R
10 9 1 0 ppm
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\‘\\\ \ \ \ \V v Current Data Parameters
NAME JS-IV-64
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130212
Time 23.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 851
DS 4
SWH 17985.611 Hz
FIDRES 0,274439 Hz
AQ 1.8219508 sec
RG 1290.2
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NuUcz2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
ST 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

T T i I T T I I I T T PC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME JSBHNTS-13
EXPNC 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130514
Time 20.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS le
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 256
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768 .
SF 300.1300069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
U{J PC 1.00
YT T L I | R [ T ] T l I T | b
11 10 9 8 7 6 5 4 1 0 ppm
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Current Data Parameters

NAME JSBHNTS-13
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130514
Time 20.10
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 681
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dill 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.30 usec
PL1 0.00 dB
SFOl 75.4752953 MHz
======== CHANNEL f2 ==s=====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
. . . . , . . GB 0
T | I I I I I PC 1.40

120 100 80 60 40 20 0 ppm



Current Data Parameters

NAME JSBHNTS~-21
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130518
Time 17.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 203.2
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768 M
SF B 300.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
: GB 0
J{J PC 1.00
""" I T | I T A D I TrTTYTTTTTTYTT [roTTTTTe I T
10 9 8 7 6 5 4 pm
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Current Data Parameters
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NAME JSBHNTS-21
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130518

Time 17.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 667

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2580.3

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ==s======
NUC1 13C

Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ===
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768

SF 75.4677490 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



2.438
2.410
1.688
1.665
1.638
1.616
1.560
1.423
1.398
1.373
1.347
0.937
0.912
0.888
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Current Data Parameters

Hz
Hz
sec

use

sec

NAME JSBHNTS-28
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date 20131120
Time 0.44
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 50
DS 2
SWH 6172.839
FIDRES 0.094190
AQ 5.3084660
RG 456.1
DW 81.000
DE 6.00
TE 300.0
D1 1.00000000
TDO 1
== CHANNEL fl ====
1H
13.15
0.00

300.1318534

F2 - Processing paramete
SI 32768
SF 300.1300065
WDW EM
SSB 0

. LB 0.30
GB 0
PC 1.00

e
e T T T T T T T I T T
10 9 8 7 6 5 4 3 0 ppm

rs
~

MHz

Hz
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‘N\i/%‘ \ \V | \ / / Current Data Parameters
NAME JSBHNTS-28
. EXPNO T
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131120
Time 8.06
INSTRUM" spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 7072
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1290.2
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
. PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
I I i T T I T | ' I T I T I T PC 1.40
180 160 140 120 100 80 60 40 20 0 ppm



Current Data Parameters

NAME JSBHNTS-44
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131120

Time 8.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG ' 90.5

DW 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl =sss=====
NUC1 1H

Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768 .
SF 300.1300070 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T R A AN ke



170.13
164.33
161.05
143.71
135.11
133.30
132.96
130.84
130.80
129.67
128.87
128.59
128.09
128.03
127.98
127.90
127.64

O\

115.39

115.10
—— 82.06

77.45
77.03

76.90
76.60
65.96

30.46
21.51
19.06
13.61

T~—.0.01

44.16
44.01

60.49
46.06

T

Current Data Parameters

NAME
EXPNO
PROCNO

JSBHNTS-44
2
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
Nuc2
PCPD2
PL2
PL12
PL13
SFO2

20131120

9.23

spect

5 mm DUL 13C-1
zgpg30

65536

CDC13

784

4
17985.611 Hz
0.274439 Hz
1.8219508 sec
912.3
27.800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

CHANNEL f1l ==== =
13C
9.30 usec
0.00 dB
75.4752953 MHz

CHANNEL f2
waltzlé
1H
80.00 usec
0.00 dB
15.68 dB
16.00 dB
300.1312005 MHz

F2 - Processing parameters

SI
SF
wDw
SSB
LB
GB

—
140

! T T |
200 180 160 120 100

T

80

60

PC

32768
75.4677490 MHz
EM

0
1.00 Hz

0
1.40



