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General procedure

'"H and '*C NMR spectra were recorded with JEOL JNM-AL300, BRUKER AV-300 or
BRUKER AV600 spectrometer at room temperature, with tetramethylsilane as an
internal standard (CDCIl; solution). Chemical shifts were recorded in ppm, and
coupling constants (J) in Hz. Infrared (IR) spectra were recorded with a Shimadzu
FTIR-8200A spectrometer. Mass spectra were recorded on JEOL JMS-700 and
JMS-T100LP spectrometers. Melting points were determined by using a Yanaco
melting point apparatus MP-S3. Merck silica gel 60 (1.09385) and Merck silica gel
60 F,54 were used for column chromatography, thin layer chromatography (TLC), and
preparative TLC (PTLC) respectively.

Synthesis and Data
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(E)-Cyclopent-2-en-1-one O-(tert-butyldiphenylsilyl) oxime (2b) and its (Z)-isomer
(2¢)

To a solution of O-TBDPS hydroxylamine (2.56 g, 9.43 mmol) in CH,CI, (128 mL)
was added 2-cyclopenten-1-one (2a) (0.80 mL, 9.43 mmol). After stirring for 19




h at room temperature, the reaction mixture was concentrated under reduced
pressure. The residue was purified by column chromatography on silica gel
(hexane:CHCIl; = 2:1) to afford (E£)-TBDPS oxime 2b (1.28 g, 40%) and (Z)-TBDPS
oxime 2¢ (0.960 g, 30%).

2b: IR (film) 2931, 2856, 1427, 1115, 935, 847, 741, 700 cm™'; '"H NMR (300 MHz,
CDCIl5) 6 7.85-7.67 (4H, m), 7.49-7.29 (6H, m), 6.60 (1H, dt, J = 5.7, 2.7 Hz), 6.27
(1H, dt, J = 5.7, 2.2 Hz), 2.92-2.81 (2H, m), 2.63-2.53 (2H, m), 1.10 (9H, s); "*C
NMR (75 MHz, CDCl5) 6 173.2, 147.0, 135.4, 133.9, 129.5, 129.0, 127.5, 30.6, 27.0,
25.5, 19.4; HRMS (ESI) m/z calecd for C, H,sNOSi [M+H]" 336.1784, found
336.1768.

2¢: IR (KBr) 2964, 2929, 2852, 1425, 1115, 931, 849, 736, 698 cm™'; '"H NMR (300
MHz, CDCl;) 8 7.78-7.67 (4H, m), 7.43-7.30 (6H, m), 6.95 (1H, dt, J = 5.7, 1.8 Hz),
6.68 (1H, dt, J = 5.7, 2.4 Hz), 2.63-2.51 (4H, m), 1.10 (9H, s); '*C NMR (75 MHz,
CDCl;) & 170.2, 148.6, 135.5, 134.0, 129.4, 127.5, 124.6, 30.3, 27.1, 26.4, 19.3;
HRMS (ESI) m/z caled for C,;H,sNOSi [M+K]" 374.1343, found 374.1325.
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(E)-2-Methylcyclopent-2-en-1-one O-benzyl oxime (2g)

To a mixture of O-benzyl hydroxylamine (1.55 g, 9.70 mmol), NaOAc (3.00 g, 18.8
mmol) and Na,SOs (2.30 g, 16.2 mmol) in MeOH (30 mL) was added
2-methyl-2-cyclopenten-1-one (2a) (0.800 mL, 8.10 mmol). After stirring for 2 h

at room temperature, the reaction mixture was filtered and the filtrate concentrated

under reduced pressure. The residue was diluted with water, and the whole was
extracted with Et,O (x3). The combined organic extracts were washed with brine
(x1), dried (Na;SO,4) and concentrated under reduced pressure. The residue was

purified by column chromatography on silica gel (hexane:AcOEt = 4:1) to afford
E-benzyl oxime 2g (1.34 g, 92%) as a yellow oil.

2g: IR (film) 2920, 2852, 1454, 1038, 1018, 926, 696 cm™'; '"H NMR (300 MHz,
CDCls) & 7.45-7.25 (5H, m), 6.27-6.20 (1H, m), 5.14 (2H, s), 2.72-2.62 (2H, m),
2.48-2.36 (2H, m), 1.83 (3H, q, J = 1.8 Hz); '’C NMR (75MHz, CDCl;) & 167.7,
141.5, 138.4, 137.1, 128.2, 128.0, 127.6, 75.8, 29.0, 26.0, 11.8; HRMS (EI) m/z
calcd for C13H{sNO 201.1154, found 201.1145.
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(E)-3-Methylcyclopent-2-en-1-one O-benzyl oxime (2i) and its (Z)-isomer (s1)
To a mixture of O-benzyl hydroxylamine (3.00 g, 18.8 mmol), NaOAc (1.29 g, 15.7

mmol) and Na,SOs (3.20 g, 22.6 mmol) in MeOH (60 mL) was added
3-methyl-2-cyclopenten-1-one (2i) (1.50 mL, 15.2 mmol). After stirring for 2 h at

room temperature, the reaction mixture was filtered, and the filtrate was condensed

under reduced pressure. The residue was diluted with water, and the whole was
extracted with Et,O (x3). The combined organic extracts were washed with brine
(x1), dried (Na,SO4) and concentrated under reduced pressure. The resulting

residue was purified by column chromatography on silica gel (hexane:AcOEt=10:1)
to afford E-benzyl oxime 2i (2.33 g, 76%) and Z-benzyl oxime sl (0.555 g, 18%)

both as a yellow oil.

2i: IR (film) 2910, 2868, 1628, 1441, 1041, 1020, 924, 847, 698 cm™'; "H NMR (300
MHz, CDCl;) & 7.46-7.20 (5H, m), 5.95-5.87 (1H, m), 5.09 (2H, s), 2.76-2.67 (2H,
m), 2.49-2.35 (2H, m), 1.93 (3H, q, J = 1.2 Hz); '’C NMR (75 MHz, CDCl;) & 168.9,
158.8, 138.5, 128.3, 127.8, 127.5, 123.7, 75.5, 34.9, 26.4, 17.9; HRMS (EI) m/z
caled for C13HsNO 201.1154, found 201.1144.

s1: IR (Film) 2912, 2854, 1622, 1439, 1045, 1026, 852, 698 cm™'; 'H NMR (300 MHz,
CDCl3) & 7.42-7.23 (5H, m), 6.47-6.36 (1H, m), 5.06 (2H, s), 2.70-2.57 (2H, m),
2.50-2.40 (2H, m), 1.95 (3H, q, J = 1.2 Hz); 'C NMR (75 MHz, CDCl;3) & 166.0,
161.4, 138.4, 128.2, 127.9, 127.5, 120.3, 75.4, 34.0, 27.7, 18.2; HRMS (EI) m/z
calcd for C;3H{sNO 201.1154, found 201.1151.

and
(6aS,9aR.9bS5)-2-benzylhexahydrocyclopenta[4,5]isoxazolo[2,3-a]pyrazine-1,7(2H,

6aH)-dione (3a) and its 1,9-dione isomer (4a)
To a solution of 2-cyclopenten-1-one (2a) (41.0 pL, 0.490 mmol) in THF (1.0 mL)




was added nitrone 1a (50.0 mg, 0.245 mmol). After stirring at 60 °C for 24 h, the
reaction mixture was concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (hexane:AcOEt = 1:1) to afford
S5-acylisoxazolidine 3a (15.2 mg, 22%) and 4-acylisoxazolidine 4a (40.3 mg, 58%)

both as a yellow oil.

3a: IR (KBr) 2926, 1749, 1645, 1495, 1454, 1356, 1261, 702 cm™'; '"H NMR (300
MHz, CDCl;) & 7.42-7.17 (5H, m), 4.73 (1H, d, J = 14.7 Hz), 4.49 (1H, d, J = 14.7
Hz), 4.26 (1H, d, J = 8.4 Hz), 3.84 (1H, d, J = 3.6 Hz), 3.74-3.54 (2H, m), 3.33 (1H,
dt, J = 13.2, 4.5 Hz), 3.28-3.16 (1H, m), 3.12 (1H, dt, J = 12.3, 4.5 Hz), 2.64-2.14
(4H, m); "*C NMR (75 MHz, CDCl3) 5 215.0, 167.7, 136.1, 128.8, 128.0, 127.8, 79.6,
70.5, 49.9, 48.0, 47.4, 41.5, 35.8, 24.6; HRMS (EI) m/z caled for Ci¢H;sN,0;
286.1317, found 286.1307.

4a: IR (KBr) 2928, 1744, 1647, 1495, 1454, 1356, 1225, 702 cm’'; '"H NMR (300
MHz, CDCls) § 7.40-7.17 (5H,m), 4.91 (1H, dt, J = 6.6, 3.6 Hz), 4.68 (1H, d, J =
14.7 Hz), 4.54 (1H, d, J= 14.7 Hz), 4.17 (1H, d, J = 1.8 Hz), 3.71-3.58 (1H, m), 3.56
(1H, d, J = 6.9 Hz), 3.32 (1H, dt, J = 13.8, 4.2 Hz), 3.29-3.16 (1H, m), 3.08 (1H, dt,
J = 12.0, 4.2 Hz), 2.64-2.45 (1H, m), 2.45-2.30 (1H, m), 2.30-2.13 (2H, m); '*C
NMR (75 MHz, CDCl3) & 216.3, 166.8, 136.2, 128.7, 128.0, 127.7, 78.6, 68.0, 59.1,
50.3, 47.2, 41.5, 36.7, 27.7; HRMS (EI) m/z calcd for C,¢H,sN,O3 286.1317, found
286.1312.
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(6aS,9aR.,9bS5,E)-2-benzyl-7-{[(tert-butyldiphenylsilyl)oxy]imino}octahydrocyclop

enta[4,5]isoxazolo[2.3-alpyrazin-1(2H)-one (3b) and its 9-imino isomer (4b)
To a solution of a,f-unsaturated oxime 2b (164 mg, 0.490 mmol) in THF (1.0 mL)
was added nitrone 1a (50.0 mg, 0.245 mmol). After stirring at 60 °C for 65 h, the

reaction mixture was concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (hexane:AcOEt = 2:1) to afford
5-iminoisoxazolidine 3b (93.8 mg, 71%) as a white amorphous solid and

4-iminoisoxazolidine 4b (18.2 mg, 14%) as a yellow oil.



3b: IR (KBr) 2932, 2893, 1653, 1489, 1429, 1115, 939, 889, 700 cm™'; '"H NMR (300
MHz, CDCl3) 8 7.76-7.63 (4H, m), 7.46-7.13 (11H, m), 4.93 (1H, d, J = 7.5 Hz),
4.65 (1H, d, J = 14.7 Hz), 4.53 (1H, d, J = 14.7 Hz), 3.82 (1H, d, J = 5.7 Hz),
3.55-3.41 (1H, m), 3.42-3.30 (1H, m), 3.29-3.02 (4H, m), 2.75-2.53 (1H, m), 2.25
(1H, ddt, J =13.8, 9.0, 2.4 Hz), 2.18-2.00 (1H, m), 1.09 (9H, s); '’C NMR (75 MHz,
CDCl;3) 6 168.0, 167.9, 136.1, 135.44, 135.41, 133.6, 133.5, 129.6, 128.8, 128.0,
127.7, 127.5, 81.0, 70.7, 50.9, 49.6, 47.8, 42.6, 27.4, 27.0, 25.1, 19.4 (several
signals overlapped); HRMS (EI) m/z caled for C;;H3;7N3;03Si 539.2604, found
539.2607.

4b: IR (KBr) 2931, 2858, 1653, 1489, 1429, 1115, 935, 702 cm™'; '"H NMR (300 MHz,
CDCl5) 6 7.80-7.64 (4H, m), 7.46-7.17 (11H, m), 4.74 (1H, t, J = 5.7 Hz), 4.65 (1H,
d,J=14.7 Hz), 4.52 (1H, d, J=14.7 Hz), 4.07-3.96 (2H, m), 3.69 (1H, td, J = 11.4,
3.9 Hz), 3.39 (1H, ddd, J=14.1, 3.9, 2.7 Hz), 3.28-3.07 (1H, m), 3.07-2.86 (2H, m),
2.88-2.70 (1H, m), 2.22-2.06 (1H, m), 2.06-1.85 (1H, m), 1.11 (9H, s); '>’C NMR (75
MHz, CDCl3) 6 170.7, 167.2, 136.4, 135.6, 135.5, 133.93, 133.85, 129.5, 129.4,
128.7, 128.1, 127.6, 127.5, 127.4, 80.8, 70.4, 54.7, 50.2, 47.2, 41.3, 30.6, 27.2, 27.0,
19.4 (several signals overlapped); HRMS (EI) m/z caled for C3,H37N303S1 539.2604,
found 539.2607.
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(6aS5,9aR,9bS5,Z2)-2-benzyl-7-{[(tert-butyldiphenylsilyl)oxy]imino}octahydrocyclop

enta[4,5]isoxazolo[2.3-alpyrazin-1(2H)-one (3¢) and its 9-iminoisomer (4c¢)

To a solution of a,B-unsaturated oxime 2¢ (164 mg, 0.490 mmol) in THF (1.0 mL)
was added nitrone 1a (50.0 mg, 0.245 mmol). After stirring at 60 °C for 40 h, the
reaction mixture was concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (hexane:AcOEt = 4:1) to afford
5-iminoisoxazolidine 3¢ (93.8 mg, 71%) as a white amorphous solid and

4-iminoisoxazolidine 4¢ (18.2 mg, 14%) as a pale yellow oil.

3c¢: IR (KBr) 2932, 2858, 1653, 1489, 1429, 1115, 939, 700 cm™'; 'H NMR (300 MHz,
CDCl3) 6 7.80-7.65 (4H, m), 7.45-7.18 (11H, m), 5.52 (1H, d, J = 7.5 Hz), 4.65 (1H,
d, J=15.0 Hz), 4.59 (1H, d, J = 15.0 Hz), 3.80 (1H, d, J = 6.3 Hz), 3.54-3.35 (2H,



m), 3.35-3.05 (3H, m), 2.65 (1H, ddd, J = 16.5, 12.0, 8.1 Hz), 2.49 (1H, ddd, J =
16.5, 8.1, 1.8 Hz), 2.22 (1H, br dd, J = 13.5, 8.1 Hz), 2.11-1.91 (1H, m), 1.09 (9H,
s); '’C NMR (75 MHz, CDCl;) & 168.0, 167.0, 136.1, 135.50, 135.47, 133.6, 129.6,
129.5, 128.8, 128.0, 127.7, 127.52, 127.47, 75.6, 70.0, 50.8, 49.6, 47.9, 42.6, 27.9,
27.1, 27.0, 19.4 (several signals overlapped); HRMS (EI) m/z calcd for
C3,H37N303S1 539.2604, found 539.2603.

4c: IR (KBr) 2932, 2856, 1653, 1427, 1115, 951, 702 ¢m™'; '"H NMR (300 MHz,
CDCl5) 6 7.85-7.71 (4H, m), 7.47-7.20 (11H, m), 4.74 (1H, t, J = 6.0 Hz), 4.70 (1H,
d, J=14.7 Hz), 4.62 (1H, d, J = 14.7 Hz), 4.58 (1H, d, J = 6.3 Hz), 4.43 (1H, s),
3.76 (1H, td, J=11.7, 4.2 Hz), 3.42 (1H, ddd, J=14.4, 4.2, 1.8 Hz), 3.35-3.18 (1H,
m), 2.97 (1H, ddd, J=12.0, 4.8, 1.8 Hz), 2.78-2.58 (1H, m), 2.48 (1H, ddd, J = 16.2,
8.4, 1.5 Hz), 2.13 (1H, dd, J = 14.4, 8.4 Hz), 1.94-1.76 (1H, m), 1.14 (9H, s); "°C
NMR (75 MHz, CDCl;3) 6 169.4, 166.9, 136.6, 135.6, 133.71, 133.65, 129.5, 128.7,
128.0, 127.5, 80.7, 67.7, 52.2, 50.3, 46.9, 41.2, 31.9,29.7, 29.5,27.0, 19.4 (several
signals overlapped); HRMS (ESI) m/z calcd for C;,H;3;7;N3;03Si 539.2604, found
539.2622.

(6aS5,9aR,9bS,E)-2-benzyl-7-[(benzyloxy)imino]octahydrocyclopenta[4.5]isoxazolo]|

2.3-a]lpyrazin-1(2H)-one (3d) and its 9-iminoisomer (4d)

To a solution of a,pf-unsaturated oxime 2e (375 mg, 2.00 mmol) in THF (1.0 mL) was
added nitrone la (204 mg, 1.00 mmol). After stirring at 60 °C for 120 h, the
reaction mixture was concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (hexane:AcOEt = 4:1) to afford
S5-iminoisoxazolidine 3d (320 mg, 82%) as a white solid and 4-iminoisoxazolidine

4d (33.7 mg, 9%) as a pale yellow oil.

3d: m.p. 113.5-115.0 °C (AcOEt/hexane, colorless needle); IR (KBr) 2962, 2856,
1660, 1460, 1377, 1007, 978 cm™"; "H NMR (300 MHz, CDCl;) § 7.41-7.18 (10H, m),
5.17 (1H, d, J =12.3 Hz), 5.12 (1H, d, J = 12.3 Hz), 4.92 (1H, d, J = 7.5 Hz), 4.63
(1H, d, J=15.6 Hz), 4.57 (1H, d, J = 15.6 Hz), 3.79 (1H, d, J = 5.1 Hz), 3.57-3.36
(2H, m), 3.28-3.13 (3H, m), 2.79 (1H, ddd, J =18.0, 8.7, 3.6 Hz), 2.55 (1H, dt, J =



18.0, 8.7 Hz), 2.26-1.97 (2H, m); '*C NMR (75 MHz, CDCl;) § 167.8, 162.9, 137.6,
136.1, 128.8, 128.3, 128.1, 128.0, 127.8, 127.7, 81.1, 76.3, 70.5, 50.6, 49.7, 47.7,
42.2,27.8, 25.5; HRMS (EI) m/z caled for C,3H,5N305 391.1896, found 391.1907.

4d: IR (KBr) 2930, 1647, 1495, 1456, 1028, 700 cm™'; 'H NMR (300 MHz, CDCl3) &
7.43-7.20 (10H, m), 5.15 (2H, s), 4.76 (1H, t, J = 6.6 Hz), 4.73 (1H, d, J = 14.7 Hz),
4.52 (1H, d, J = 14.7 Hz), 4.13 (1H, d, J = 2.1 Hz), 3.97 (1H, dt, J = 6.6, 2.1 Hz),
3.67-3.53 (1H, m), 3.32 (1H, dt, J = 13.5, 4.0 Hz), 3.27-3.14 (1H, m), 3.08 (1H, dt,
J=12.3,4.0 Hz), 2.75 (1H, ddd, J = 18.3, 9.6, 3.6 Hz), 2.68-2.51 (1H, m), 2.16-2.00
(1H, m), 2.01-1.83 (1H, m); '>*C NMR (75MHz, CDCl;) 6 167.2, 164.8, 137.9, 136.3,
128.7, 128.3, 128.2, 128.1, 127.7, 80.5, 77.2, 76.1, 70.6, 55.1, 50.1, 47.4, 41.6, 30.2
26.4; HRMS (EI) m/z calcd for C,3H,sN305 391.1896, found 391.1896.

(6aS5,9aR,9bS5,72)-2-benzyl-7-[(benzyloxy)imino]octahydrocyclopenta[4,5]isoxazolo]

2.3-a]lpyrazin-1(2H)-one (3e) and its 9-iminoisomer (4e)

To a solution of a,B-unsaturated oxime 2f (91.7 mg, 0.490 mmol) in THF (1.0 mL)
was added nitrone 1a (50.0 mg, 0.245 mmol). After stirring at 60 °C for 20 h, the
reaction mixture was concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (hexane:AcOEt = 2:1) to afford
S5-iminoisoxazolidine 3e (63.2 mg, 66%) as a white solid and 4-iminoisoxazolidine
4e (8.5 mg, 9%) as a pale yellow oil. Nitrone la (6.2 mg, ca. 12%) was recovered

with a trace amount of impurity.

3e: m.p. 103.0-105.0 °C (toluene, colorless needle); IR (KBr) 2927, 2854, 1660,
1452, 1011, 854, 700 cm™'; '"H NMR (300 MHz, CDCl;) & 7.43-7.17 (10H, m), 5.28
(lH,d,J=7.8 Hz), 5.17 (1H, d, J=12.9 Hz), 5.11 (1H,d, J=12.9 Hz), 4.62 (1H, d,
J=15.0 Hz), 4.57 (1H, d, J=15.0 Hz), 3.76 (1H, d, J = 6.3 Hz), 3.53-3.33 (2H, m),
3.33-3.06 (3H, m), 2.76-2.55 (1H, m), 2.47 (1H, dd, J =16.5, 6.3 Hz), 2.21 (1H, dd,
J =13.5, 8.1 Hz), 2.07-1.87 (1H, m); ’C NMR (75 MHz, CDCl;) & 167.8, 161.9,
138.1, 136.1, 128.7, 128.3, 128.0, 127.9, 127.7, 127.6, 76.0, 75.7, 69.8, 51.0, 49.6,
47.9, 42.5, 28.1, 26.8; HRMS (ESI) m/z calcd for C,3H,sN;0; [M+H] 392.1974,
found 392.1960.



4e: IR (film) 2927, 1647, 1489, 1454, 1049, 739 cm™'; '"H NMR (300 MHz, CDCl3) &
7.48-7.39 (2H, m), 7.39-7.20 (8H, m), 5.19 (1H, d, J = 13.5 Hz), 5.15 (1H, d, J =
13.5 Hz), 4.74-4.66 (1H, m), 4.68 (1H, d, J = 14.4 Hz), 4.57 (1H, d, J = 14.4 Hz),
4.35 (1H, br d, J = 6.3 Hz), 4.23 (1H, s), 3.72 (1H, td, J = 12.0, 4.2 Hz), 3.38 (1H,
ddd, J = 14.4, 4.2, 2.1 Hz), 3.28-3.13 (1H, m), 2.98 (1H, ddd, J = 12.0, 4.8, 2.1 Hz),
2.78-2.58 (1H, m), 2.45 (1H, ddd, J = 16.2, 8.4, 1.8 Hz), 2.10 (1H, dd, J = 14.1, 8.4
Hz), 1.92-1.74 (1H, m) ; >’C NMR (75 MHz, CDCl;) & 167.1, 164.6, 138.4, 136.5,
128.7, 128.3, 128.0, 127.63, 127.60, 127.4, 80.9, 75.7, 67.6, 51.9, 50.2, 46.9, 41.2,
31.5, 29.6; HRMS (ESI) m/z calcd for C,3H,sN;O; [M+Na]® 414.1794, found
414.1778.

(6aS,9aR,9bS,E)-2-benzyl-7-[(benzyloxy)imino]-6a-methyloctahydrocyclopenta[4,5

lisoxazolo[2,3-a]lpyrazin-1(2H)-one (3¢g) and its 9-iminoisomer (4¢g)

To a solution of a,B-unsaturated oxime 2g (99.1 mg, 0.490 mmol) in THF (1.0 mL)
was added nitrone la (50.0 mg, 0.245 mmol). After stirring at 110 °C for 30 h,
the reaction mixture was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (hexane:AcOEt = 1:1)
followed by PTLC (hexane:AcOEt:Et,O0 = 1:2:1) to afford 5-iminoisoxazolidine 3g
(29.5 mg, 30%) and 4-iminoisoxazolidine 4g (24.8 mg, 25%) both as a yellow oil.

3g: IR (film) 2972, 2929, 1645, 1489, 1454, 1354, 1016 cm™'; '"H NMR (300 MHz,
CDCl5) 6 7.45-7.17 (10H, m), 5.14 (2H, s), 4.65 (1H, d, J = 14.4 Hz), 4.59 (1H, d, J
=14.4 Hz), 3.74 (2H, td, J=11.1, 3.6 Hz), 3.44 (1H, dt, J=13.8, 3.3 Hz), 3.30-3.10
(2H, m), 3.02 (1H, ddd, J=12.3,4.2,3.3 Hz), 2.80-2.57 (2H, m), 2.19-1.93 (2H, m),
1.46 (3H, s); '’C NMR (75 MHz, CDCl;) 5 168.5, 166.0, 137.8, 136.3, 128.7, 128.23,
128.16, 128.0, 127.7, 87.5, 76.2, 70.5, 56.9, 50.2, 47.5, 41.3, 27.2, 26.8, 22.3
(several signals overlapped); HRMS (ESI) m/z calcd for C,4H,7N30; [MJrK]+
444.1690, found 444.1695.

4g: IR (film) 3033, 2927, 2870, 1496, 1454, 1365, 1018, 733 cm™'; '"H NMR (300
MHz, CDCl3) & 7.46-7.14 (10H, m), 5.16 (1H, d, J = 12.0 Hz), 5.12 (1H, d, J = 12.0



Hz), 4.58 (2H, s), 4.33 (1H, br d, J = 6.6 Hz), 3.50 (1H, br s), 3.38-2.90 (4H, m),
2.80-2.40 (2H, m), 2.18-1.85 (2H, m), 1.54 (3H, s); '’C NMR (75 MHz, CDCls) &
166.8, 163.4, 137.7, 136.2, 128.8, 128.3, 128.2, 127.8, 88.2, 76.3, 66.7, 57.2, 49.9,
49.7,41.9, 26.8, 24.0, 22.2 (several signals overlapped); HRMS (ESI) m/z calcd for
C,4H,7N;0; [M+Na]" 428.1950, found 428.1933.

(6aR.,10aR,10bS)-2-benzyloctahydro-2H-benzo[4,5]isoxazolo[2.3-a]lpyrazine-1,10-d
ione (4j)

To a solution of 2-cyclohexen-1-one (2k) (47.0 uL, 0.490 mmol) in THF (1.0 mL)
was added nitrone 1a (50.0 mg, 0.245 mmol). After stirring at 60 °C for 120 h,

the reaction mixture was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (hexane:AcOEt = 1:3) to
afford 4-acylisoxazolidine 4j (50.2 mg, 68%) as a white solid.

4j: m.p. 128.0-130.0 °C (AcOEt/hexane, colorless plate); IR (KBr) 2924, 2866, 1707,
1637, 1491, 1450, 1356, 1036, 741 cm™'; "H NMR (300 MHz, CDCl3) 8 7.40-7.21 (5H,
m), 4.75 (1H, d, J=1.8 Hz), 4.70 (1H, d, J = 14.4 Hz), 4.65-4.55 (1H, m), 4.55 (1H,
d, J =14.4 Hz), 3.65-3.49 (2H, m), 3.33-3.23 (2H, m), 3.13 (1H, dt, J = 12.3, 4.2
Hz), 2.56 (1H, td, J = 15.9, 4.5 Hz), 2.48-2.29 (1H, m), 2.14-1.78 (4H, m); '’C NMR
(75 MHz, CDCl1;) 6 206.5, 167.7, 136.2, 128.8, 128.2, 127.8, 64.3, 59.3, 50.4, 48.7,
41.5, 40.0, 26.9, 19.4 (several signals overlapped); HRMS (EI) m/z calcd for
C17H29N,03 300.1474, found 300.1480.

\
3k OBn

and 4k
(6aS5,10aR,10bS,E)-2-benzyl-7-[(benzyloxy)imino]octahydro-2H-benzo[4,5]isoxazol
0[2.3-a]lpyrazin-1(6aH)-one (3Kk) and its 10-iminoisomer (4k)

To a solution of a,Bf-unsaturated oxime 21 (98.7 mg, 0.490 mmol) in THF (1.0 mL)
was added nitrone la (50.0 mg, 0.245 mmol). After stirring at 60 °C for 244 h,



the reaction mixture was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (hexane:AcOEt = 6:5) to
afford 5-iminoisoxazolidine 3k (66.6 mg, 67%) and 4-iminoisoxazolidine 4k (12.4
mg, 12%) both as a pale yellow oil.

3k: IR (Film) 2935, 2866, 1653, 1489, 1454, 1362, 1016, 750 cm™'; '"H NMR (300
MHz, CDCl;) 6 7.41-7.20 (10H, m), 5.16 (1H, d, J=12.1 Hz), 5.11 (1H, d, J = 12.1
Hz), 4.69 (1H, d, J = 14.7 Hz), 4.61 (1H, d, J = 6.9 Hz), 4.52 (1H, d, J = 14.7 Hz),
3.94 (1H, d, J = 4.5 Hz), 3.50-3.36 (1H, m), 3.34-3.06 (4H, m), 2.84 (1H, dt, J =
17.4, 6.6 Hz), 2.31 (1H, dt, J=17.4, 6.6 Hz), 2.06-1.69 (3H, m), 1.68-1.46(1H, m);
"*C NMR (75 MHz, CDCl;) 8 168.0, 154.8, 137.5, 136.1, 128.8, 128.3, 128.1, 127.9,
127.8, 76.1, 75.8, 69.6, 49.8, 48.5, 47.8, 42.3, 26.4, 22.5, 18.5 (several signals
overlapped); HRMS (ESI) m/z calcd for C,4H,;N303 [M+Na] 428.1950, found
428.1931.

4k: IR (Film) 2929, 2868, 1655, 1489, 1454, 1045, 1016 cm™'; 'H NMR (300 MHz,
CDCl;) & 7.43-7.20 (10H, m), 5.18 (1H, d, J = 12.0 Hz), 5.12 (1H, d, J = 12.0 Hz),
4.75 (1H, d, J = 14.7 Hz), 4.62-4.51 (1H, m), 4.49 (1H, d, J = 14.7 Hz), 4.38 (1H, d,
J=6.6 Hz), 3.63 (1H, t, J = 7.2 Hz), 3.45-3.05 (4H, m), 2.74 (1H, dt, J = 17.1, 5.1
Hz), 2.67-2.41 (1H, m), 1.96-1.70 (2H, m), 1.70-1.46 (2H, m); '>*C NMR (75 MHz,
CDCl;) 8 167.0, 155.3, 137.9, 136.3, 128.7, 128.3, 128.2, 128.0, 127.7, 127.6, 76.2,
75.8, 66.7, 50.4, 49.9, 48.6, 42.6, 27.2, 23.3, 16.6; HRMS (ESI) m/z calcd for
C,4H,7N;05 [M+H]" 406.2131, found 406.2144.

(3aR,8aR,8bR)-6,6-dimethyloctahydro-1H-cyclopenta[d]pyrrolo[l,2-b]isoxazol-1-0
ne (4n)

To a solution of 2-cyclopenten-1-one (2a) (74.0 uL, 0.884 mmol) in THF (1.8 mL)
was added nitrone 1¢ (50.0 mg, 0.442 mmol). After stirring at 60 °C for 2 days,

the reaction mixture was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (hexane:AcOEt = 4:1) to

afford 4-acylisoxazolidine 4n (66.3 mg, 77%) as a pale yellow oil.

4n: IR (KBr) 2968, 1749, 1558, 1541, 1458, 1155 cm™'; '"H NMR (300 MHz, CDCl3) 8
4.80 (1H, brt, J =5.7 Hz), 3.99 (1H, dd, J = 9.0, 4.8 Hz), 2.85 (1H, d, J = 5.7 Hz),
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2.68-2.48 (1H, m), 2.40-2.14 (3H, m), 2.15-1.96 (1H, m), 1.85-1.69 (1H, m),
1.70-1.53 (2H, m), 1.31 (3H, s), 1.03 (3H, s); '*C NMR (75 MHz, CDCl;) & 218.1,
79.5,69.0, 68.7, 63.2, 36.2, 35.8, 31.0, 27.34, 27.31, 23.9; HRMS (EI) m/z calcd for
C,1H7;NO, 195.1259, found 195.1251.

(3aS8,8aR,8bR.E)-6,6-dimethyloctahydro-3H-cyclopenta[d]pyrrolo[1,2-bJisoxazol-3-

one O-benzyl oxime (30) and its 9-iminoisomer (40)

To a solution of a,B-unsaturated oxime 2e (166 mg, 0.880 mmol) in THF (1.8 mL)
was added nitrone 1¢ (50.0 mg, 0.442 mmol). After stirring at 60 °C for 8 days,
the reaction mixture was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (hexane:AcOEt = 4:1) to
afford 5-iminoisoxazolidine 30 (44.6 mg, 34%) as a pale yellow oil and

4-iminoisoxazolidine 40 (29.5 mg, 22%) as a colorless oil.

30: IR (KBr) 2966, 1456, 1365, 1041, 698 cm™'; '"H NMR (300 MHz, CDCl;3) &
7.40-7.23 (5H, m), 5.16 (1H, d, J=12.1 Hz), 5.11 (1H, d, J=12.1 Hz), 4.69 (1H, d,
J=5.7Hz),3.71 (1H, dd, J=9.3,4.8 Hz), 2.88 (1H, dd, J=14.4, 7.5 Hz), 2.70 (1H,
ddd, J=18.9,9.6, 6.0 Hz), 2.62-2.45 (1H, m), 2.24-1.70 (4H, m), 1.63-1.46 (2H, m),
1.34 (3H, s), 1.04 (3H, s); '°C NMR (75 MHz, CDCl;) 8 163.6, 137.8, 128.2, 127.9,
127.6, 81.3, 75.9, 71.2, 69.1, 54.7, 35.9, 31.5, 28.1, 27.1, 26.6, 24.1; HRMS (EI)
m/z calcd for C1gH,4N,0, 300.1838, found 300.1843.

40: IR (KBr) 2966, 1456, 1366, 1042, 924, 735, 698 cm’'; 'H NMR (300 MHz,
CDCls) & 7.40-7.24 (5H, m), 5.12 (1H, d, J = 12.0 Hz), 5.07 (1H, d, J = 12.0 Hz),
4.62 (1H, t, J = 5.4 Hz), 4.00 (1H, dd, J = 9.0, 4.5 Hz), 3.29 (1H, d, J = 5.4 Hz), 2.67
(2H, dd, J = 9.6, 5.1 Hz), 2.25-2.05 (2H, m), 1.83-1.54 (4H, m), 1.31 (3H, s), 1.04
(3H, s); '*C NMR (75 MHz, CDCl;) 5 166.4, 137.9, 128.3, 127.9, 127.6, 81.3, 75.7,
71.5, 69.1, 58.8, 36.3, 31.2, 29.8, 27.3, 26.3, 24.1; HRMS (EI) m/z calcd for
C1sH,4N,0, 300.1838, found 300.1847.
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and

(4R.6aR.9aS5,9bR)-4-phenylhexahydro-1H-cyclopenta[4,5]isoxazolo[3,2-¢c][]1,4]oxaz

ine-1,7(6aH)-dione (3p) and its 9-acylisomer (4p)
A mixture of 2-cyclopenten-1-one (2a) (44.0 pL, 0.520 mmol) and nitrone 1d (50.0

mg, 0.260 mmol) was left to stand at room temperature for 5 days. The reaction
mixture was purified by column chromatography on silica gel (hexane:AcOEt = 4:1)
to afford S5-acylisoxazolidine 3p (8.5 mg, 12%, unstable) as a white solid and
4-acylisoxazolidine 4p (43.7 mg, 62%) both as a white amorphous solid.

3p: m.p. 118 °C (decomp.) (AcOEt/hexane, white solid); IR (KBr) 2926, 1751, 1742,
1456, 1400, 1232, 1040, 758 cm™'; '"H NMR (600 MHz, CDCl;) & 7.42-7.33 (5H, m),
4.48 (1H, dd, J =12.0, 3.6 Hz), 4.34-4.27 (2H, m), 4.17 (1H, dd, J = 9.6, 3.6 Hz),
3.99 (1H, d, J = 6.6 Hz), 3.82-3.74 (1H, m), 2.58 (1H, dt, J = 18.0, 10.2 Hz),
2.43-2.34 (1H,m), 2.33-2.25 (2H, m); '*C NMR (150 MHz, CDCl;) & 212.2, 168.7,
134.6, 129.0, 128.8, 127.4, 79.4, 69.4, 68.1, 61.6, 48.1, 34.6, 23.2; HRMS (ESI) m/z
calcd for C;sH;sNO4 [M+Na] 296.0899, found. 296.0877

4p: IR (KBr) 2941, 1771, 1456, 1394, 1227, 1207, 1153, 1097, 1045, 758, 698 cm"';
'"H NMR (600 MHz, CDCls) & 7.45-7.37 (4H, m), 7.38-7.33 (1H, m), 4.97-4.92 (1H,
m), 4.52 (1H, d, J = 3.0 Hz), 4.34 (1H, dd, J =18.0, 9.6 Hz), 4.23 (2H, dd, J =18.0,
10.8 Hz), 3.67-3.62 (1H, m), 2.57-2.46 (1H, m), 2.45-2.36 (1H, m), 2.25-2.14 (2H,
m); '*C NMR (150 MHz, CDCl;) & 215.3, 168.6, 135.5, 128.9, 128.8, 127.3, 77.9,
69.2, 66.4, 62.7, 60.0, 35.0, 24.5; HRMS (EI) m/z calcd for C;sH;sNO4 273.1001,
found 273.0998.

4q

(4R.6aR.9aS5,9bR.E)-7-[(benzyloxy)imino]-4-phenyloctahydro-1H-cyclopenta[4,5]is

oxazolo[3,2-c][1,4]oxazin-1-one (3q) and its 9-acylisomer (4q)

A mixture of a,f-unsaturated oxime 2e (97.0 mg, 0.520 mmol) and nitrone 1d (50.0

mg, 0.260 mmol) was left to stand at room temperature for 6 days. The reaction
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mixture was purified by column chromatography on silica gel (hexane:AcOEt = 10:1
to 4:1) and PTLC (CHCIl5:AcOEt = 49:1) to afford 5-iminoisoxazolidine 3q (60.0 mg,
61%) and 4-iminoisoxazolidine 4q (11.0 mg, 11%) both as a white solid.

3q: m.p. 175.5-177.0 °C; IR (KBr) 2930, 1744, 1456, 1230, 1047, 1003, 976, 865,
758, 697 cm™'; '"H NMR (600 MHz, CDCl3) & 7.44-7.24 (10H, m), 5.10 (1H, d, J =
12.0 Hz), 5.07 (1H, d, J = 12.0 Hz), 4.92 (1H, d, J = 7.2 Hz), 4.35 (1H, dd, J = 12.0,
3.6 Hz), 4.23 (1H, dd, J = 12.0, 10.2 Hz), 4.12 (1H, dd, J = 10.2, 3.6 Hz), 3.99 (1H,
d, J=7.8 Hz), 3.62-3.54 (1H, m), 2.90 (1H, ddd, J = 18.0, 8.4, 1.2 Hz), 2.54-2.41
(1H, m), 2.26-2.17 (1H, m), 2.10-1.99 (1H, m); "’C NMR (150 MHz, CDCl;) & 168.9,
161.0, 137.4, 134.7, 128.9, 128.8, 128.4, 128.1, 127.9, 127.7, 80.9, 76.3 , 70.2, 68.7,
61.3, 51.0, 26.7, 24.3; HRMS (EI) m/z calcd for C,,H,,N,O, 378.1580, found
378.1592.

4q: m.p. 119.0-120.0 °C (AcOEt/hexane, colorless prism); IR (KBr) 2904, 1750,
1541, 1508, 1458, 1053, 696 cm™'; '"H NMR (600 MHz, CDCl;) 8 7.45-7.32 (9H, m),
7.33-7.28 (1H, m), 5.17 (1H, d, J=12.0 Hz), 5.14 (1H, d, J=12.0 Hz), 4.78 (1H, t,
J = 5.1 Hz), 4.46 (1H, d, J = 3.6 Hz), 4.36-4.28 (1H, m), 4.25-4.16 (2H, m),
4.06-4.01 (1H, m), 2.74 (1H, ddd, J = 18.0, 9.6, 3.0 Hz), 2.64-2.53 (1H, m),
2.07-1.98 (1H, m), 1.95-1.85 (1H, m); '*C NMR (150 MHz, CDCl3) & 168.7, 164.2,
137.8, 135.6, 128.9, 128.7, 128.3, 128.2, 127.8, 127.4, 79.8, 76.2, 69.3, 69.2, 62.5,
55.5,27.5,25.6; HRMS (EI) m/z calcd for C,,H,2N,04 378.1580, found 378.1595.

To a solution of 5-iminoisoxazolidine 3d (30.0 mg, 76.6 umol) in THF (1.5 mL)
were added 35% HCHO aq. (31 ulL) and conc. HCI (36%, 24.5 uL). After stirred
at room temperature for 1.5 h, the reaction was quenched by adding iced water.
The products were extracted with CH,Cl, (x4), washed with water, dried (Na,SOy4)
and concentrated under reduced pressure. The resulting residue was purified by
silica gel column chromatography (hexane:AcOEt = 1:4) to afford

S5-acylisoxazolidine 3a (18.2 mg, 83%) as a colorless oil.

13



Yakka-6_2121-8.jdf

on

O
—
O
=)
—
<
wo
Ov—1
oo | o
2/ S o
— —
J L
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
N A A= | - A
ANWNONOONNI-O ANNO N \O — <t~ A —A N —A N O — O
mtonen AN AN — >0 <t — AN\ 0N OO NONNX on (e oS~ O
EEEEEEROam YN AAANANANA QR XX\ ‘N - S
[l el el e Sl Sl Sl el el \O \O \O \O O O \O\O AN — — (=) CP
X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_2121-8.jdf
Administrator

zg30

Parameter file, TOPSPIN
CDC13

15-NOV-2016 17:55:39
15-NOV-2016 17:58:41
15-NOV-2016 17:59:17
Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_NMR

300.13185343[MHz]
1.85342561[kHz]
6.18811881[kHz]

295.36[K]
32768

2

3232

16

_OTBDPS
N

2b

Vers

Vers



20150922 oxime E_OTBDPSIBCM_E39-5 jdf Filename 30130922 oxime E_OTBDPSIEC
Experiment BCM
Solvent CDCL3

15-NOV-2016 18:19:38
15-NOV-2016 18:22:42
15-NOV-2016 18:27:08

Creation_ Time
Revision_Time
Current Time

Comment = 20150922 oxime_ E_OTBDPS
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = ALICE NMR

X Freq = 75.57583695[MHz]
X Offset = 0[Hz]

X Sweep = 20.35623437[kHz]
Relaxation Delay = 1.38999999
Temp_Get - = 20.60000038[dC]
X Points = 32768

X Prescans =1

Scans = 4096

_OTBDPS

R st oW s L —— UUW 2b

22030020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O

o Ne) QAN O <t on SN A<t 0N
O g} [eKseEer ke s\ Fﬁ S >~ o <t <+ o0
— N Tt an T3S0 Lona
on O  \nen O\ oo~ o~ >~ \O S~ oY
o~ <t cneNn A AN o~~~ N Al AN —
— — o p— p— p— p—

X : parts per Million : 13C



15-NOV-2016 18:32:59
15-NOV-2016 18:35:29
15-NOV-2016 18:35:58

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6 2122-8.3jdf
Yakka-6_2122-8.jdf Author = Administrator ]
Experiment = zg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
o Dimensions =X
— Spectrometer = BRUKER DMX NMR
S X _Freq = 300.13185343 [MHz]
X Offset = 1.85342561[kHz]
~ X_Sweep = 6.18811881[kHz]
S Temp Get = 295.26[K]
X Points = 32768
0 0 X Prescans =2
= = Filter Factor = 3232
<t <t Scans = 16

TBDPSO _
N

LA \ \ 2c

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
O ANOOOFT ANNO TN NN — oo~ 0N < AN 00O\ (]
nmuIntenenAaN— O<t nunn<tenNoo -~ [eNeo N ol o lNoR Vol S — O QN0 \O S
SEEEEEEE N0 YOO GY LNy n e <
[l ol el il el il e NN e BN RN RN RNe NN RN} [o\Ne\Ke\Ne\Ke\Ra\Ne\| — e —— OI

X : parts per Million : 1H



20150922 oxime Z OTBDPSIBCM_E40-5.jdf

)

|

X : parts per Million : 13C

—
/

135.497 ~_ «
134.009 ——
129.430 —
127.490
77.427
77.000
76.581

124.613

170.236
148.551——

22030020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

/N

30316 —
27.086 ——
26.403 /
19340 ——

Filename
Author
Experiment
Solvent
Creation Time
Revision Time
Current_Time

Comment

Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X _Freq
X Offset
X Sweep

Relaxation_Delay

Temp Get
X Points
X_Prescans
Scans

20150922 oxime_Z_ OTBDPS1BC
WAEX

BCM

CDCL3

15-NOV-2016 18:29:25
15-NOV-2016 18:30:45
15-NOV-2016 18:31:14

20150922 _oxime_Z_OTBDPS
1D COMPLEX

32768
13c

[ppm]

X
ALICE_NMR
75.57583695[MHz]
0[Hz]
20.35623437[kHz]
1.38999999
20.70000076[dC]
32768

1
4096

TBDPSO_

2c



15-NOV-2016 18:59:23
15-NOV-2016 19:01:46
15-NOV-2016 19:02:11

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6_1690-6.jdf
Yakka-6_1690-6.jdf Author = Administrator ]
Experiment = zg30
Sample Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
éi Spectrometer = BRUKER DMX NMR
Vo) X Freq = 300.13185343[MHz]
X Offset = 1.85342561[kHz]
X_Sweep = 6.18811881[kHz]
Temp Get = 295.06[K]
X Points = 32768
X Prescans =2
Filter Factor = 3232
o Scans =16
p—
o)
') wviwn
= S S
N N

L‘\“T
1.00
L

OBn

\
. ] e U L 29

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
OFTO O —ONFTOO NN OO o0 AN NN — AT O oNnooA I~ [
oottt AN — O cnenen Al on -0V NAAN—O <t onAl A~ ()
TN nnand AN — OO0 < <t < 00 00 %0 00 N S
[ S S S o SN S N R ==Y " NN N O — ———— S

X : parts per Million : 1H



Yakka-6_1692-5.jdf

A A

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

%] <tV oo D ntT o~ < [\ Ksa) Nel
— N0 N —\O NOOI~on <t v <
[ NNO NSO T ANS N SO o
o~ — 00 [~ 00 00 [~ S >~0own N \O —
Nel T NN AN N [ e N NN —
— o p— p— p—

X : parts per Million : 13C

0-10.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment

Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_1692-5.3jdf
Administrator

zgpg30

Parameter file, TOPSPIN
CDC13

15-NOV-2016 19:03:13
15-NOV-2016 19:05:28
15-NOV-2016 19:06:01

Parameter file, TOPSPIN
1D COMPLEX

32768

13c

[ppm]

X

BRUKER_DMX NMR
75.4752953 [MHz]
7.54630085[kHz]
18.02884615[kHz]

296.86[K]
32768
4

1109
1800

OBn

Vers

Vers



15-NOV-2016 18:41:59
15-NOV-2016 18:46:00
15-NOV-2016 18:46:14

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6_1653-6.jdf
Yakka-6_1653-6.jdf Author = Administrator ]
Experiment = zg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
= X_Freq = 300.13185343 [MHz]
w“ X Offset = 1.85342561[kHz]
X Sweep = 6.18811881[kHz]
Temp Get = 294.86[K]
X Points = 32768
) X Prescans =2
N Filter Factor = 3232
o Scans — =16

2.14
2.12
2.11

OBn

N o UL 1

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
€100 S 00 — < AN N O O oo o MNANN OO N0 S 00 o
CNnF o= — " —_— o S X MAN—~SORN AT N A N S
AN AR < EEEEOTEITT O © <
P N A N w oA A w daddaNaaa —— = =

X : parts per Million : 1H



Yakka-6_1655-3.jdf

" s o e iy W i , M

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

N

o~ [N SO0 nN<ttor~on Nel o~ \O
o~ e RO >0 T ANO O — \O < [N
0 ~ T AN N T ANON N 0 < [>e]
0 o0 ool ol ol il ag) ~o>~~\0wn < \O o~
\O e} cnAaAANANAN Ll Sl Sl S o [\l —
— — — o — —

X : parts per Million : 13C

10.0

0-10.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment

Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_1655-3.3jdf
Administrator

zgpg30

Parameter file, TOPSPIN
CDC13

15-NOV-2016 18:48:32
15-NOV-2016 18:49:14
15-NOV-2016 18:49:39

Parameter file, TOPSPIN
1D COMPLEX

32768

13c

[ppm]

X

BRUKER_DMX NMR
75.4752953 [MHz]
7.54630085[kHz]
18.02884615[kHz]

296.76[K]
32768
4

1109
4096

OBn

Vers

Vers



15-NOV-2016 18:51:34
15-NOV-2016 18:53:59
15-NOV-2016 18:54:38

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6_1654-6.3jdf
Yakka-6_1654-6.jdf Author = Administrator ]
Experiment = zg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX
Dim_Size = 32768
Dim Title = 1lH
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
X Freq = 300.13185343[MHz]
X Offset = 1.85342561[kHz]
X Sweep = 6.18811881[kHz]
Vo) Temp Get = 294.86[K]
n X Points = 32768
) X Prescans =2
Filter Factor = 3232
Scans = 16
[en
—
RV} () @
— —
~ | N

BnO

) ) JL W k . S S1

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
_——N\. A | _— AN A A
QA NIT-NMO o\oaon <t SO NANNUNOO O O ono
OO N—ASO  ——— O VNN A— OO it SO
RN IS I TN S LLoLoOVOoTIT A N S3
o~~~ OO0 \O Vel AN —— — OOI

X : parts per Million : 1H



15-NOV-2016 18:56:03
15-NOV-2016 18:57:03
15-NOV-2016 18:57:35

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6_1656-5.3jdf
Yakka-6_1656-5.jdf Author = Administrator ]
Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.86[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 4096

BnO

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0-10.0

0 o N n—=oq nto- A o<t e
X © <t Tl NS S~ on O o~
3 o <~ AN en tTRSn ™ S O —
o= [ B o NN O < I
© © RS ESES S N N N N —
— — — — p— p— p—

X : parts per Million : 13C



Yakka-6 2126-9.jdf

o0
0
n A= o N O
SRS S <
g s g 3
10.0 9.0 6.0 4.0 3.0 1.0 0
%\\ \ ‘\ \‘ /\ ly umumw ‘ ‘
Nt tTFaoaaooqQar-ne-~ A oo O on—on—r~\o D S
<t NN AN —— OOV T AN OSO— < Ton—="cn]q O S
meannanaANNaNN BN a4 Qxeon—3 o S
N N L N el N e e Ll o Tt St chenenenaen — <

X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_2126-9.jdf
Administrator

zg30

Parameter file, TOPSPIN
CDC13

29-SEP-2016 19:37:49
29-SEP-2016 19:49:00
29-SEP-2016 19:50:14

Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_ NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

295.36[K]
32768

2

3232

16

Vers

Vers



29-SEP-2016 19:53:26
29-SEP-2016 19:56:01
29-SEP-2016 19:58:13

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6_2129-5.3jdf
Yakka-6_2129-5.jdf Author = Administrator ]
Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.76[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 1024

L"J ™ PRV WITYTNITY % RPN 1
L s B B B B B L B B B By L L L S L S

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0-10.0

o (e SO en <t nNE-~-ooO AN~000 O — o~
N O \O >~ 0 \O AN~ — =0 O <t
o © S N =S oM ® O
7o) [ \O OO [~ I~ A0 O N0~ — <t
= o N NN N S S N S FF < n &
X “barts per Million : 13C - -



Yakka-6_2133-7.jdf

o0
Q
w
< /O o0
I8 -8 <28 383
JIEE = A= SRR
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
%\\W\ %‘ M\ /\ HH\H\ W H‘K i /k ‘ ‘
— O NOVOTOAADN— N A I~ MmN ——00O\NI> ONen OV INOO oo~ A [
<t NAN—— OOV TNA NN —O00oWn\O OO O <t OO O tN — O — ()
AR OAANNANAN RRRRRGH ——= Q=S ANNA % S
Ll ol e B Sl Sl el el <ttt Ittt <+ <+ cneneneonon AN — S

X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_2133-7.jdf
Administrator

zg30

Parameter file, TOPSPIN
CDC13

29-SEP-2016 21:02:08
29-SEP-2016 21:08:01
29-SEP-2016 21:08:18
Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

295.26[K]
32768

2

3232

16

Vers

Vers



29-SEP-2016 21:11:07
29-SEP-2016 21:11:50
29-SEP-2016 21:12:50

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6 2134-3.3jdf
Yakka-6_2134-3.jdf Author = Administrator ]
Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.76[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 2024

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0-10.0

N o N O — ENtTONO VO 0D I
Ue) N O ANt AN oNOOoO T~ — wmeoen o>~ O D
S\ &~ —= O NTRASNA— AN <+ & O
N N S 00 00 BEEEOER S =8 =
— © AN AR On AT A N
X parts per Million : 13C - e



Yakka-6_610-7 jdf o
o
®
=N
on w
< o e} o ot e <
= S o S «@ = o) <t
s e/ e 2
R I I O O L L
10.0 9.0 8.0 7.0 6.0 4.0 2.0 1.0
A N AN A AL
nNMA-AOOANOTAANONO <t — S wnen <t oo <t wn oNn—no o Ne) Nele e
~ SO CORVEEO O F NS N FomAN  oh— NN TFA v AR D
EEESOO80MMmanmaad ANOONn  w®© Cond—= & S ®
O O e e N e S N N N S S N Y o T nen AN — A= O
X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get
X Points
X Prescans

Filter Factor

Scans

Yakka-6_610-7.3df
Administrator

zg30

Parameter file, TOPSPIN
CDC13

29-SEP-2016 21:14:40
29-SEP-2016 21:20:27
29-SEP-2016 21:21:23

Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_ NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

294.86[K]
32768

2

3232

16

Vers

Vers

~OTBDPS



Yakka-6_611-3 jdf

PYTTO SRR TN N[N
A

LA
NPTY Y IR Y w'rvvy'uvwmrm

P P

A (RO
AT WYWWM#‘WW

T

|,
Ll

Ll

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

NN

X : parts per Million : 13C

136.096
135.440
135.411
133.560
133.450
129.572 —
128.763
128.187
127.990
127.735
127.524

81.009
77.423
77.204
77.000
76.577
70.680
27.409
27.030

AN

25.135
19.405

0-10.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_611-3.3jdf
Administrator
zgpg30

Parameter file, TOPSPIN Vers

CDC13

29-SEP-2016 21:22:13
29-SEP-2016 21:23:12
29-SEP-2016 21:24:17

Parameter file, TOPSPIN Vers

1D COMPLEX
32768

13cC

[ppm]

X
BRUKER_DMX_ NMR
75.4752953 [MHz ]
7.54630085 [kHz]
18.02884615[kHz]

296.66[K]
32768
4

1109
2048

~OTBDPS



Yakka-6_1606-7.jdf
o
@
o\l
—
(N
]
N
(@]
—
<
— [l
< S
[\l [\l
Nel
) X =
O' —
L J’NWMMM
B e e e B e e L e L e e L e e A B
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
A M /N AT A
N0V —\OFT NNt OO NOOANNOS 00— © TAANOD X PX— © <tTw o
FTN——O XX 0O N INNAO N NMN—SATOAN NS 0 O~o~-aA or~cn on Vek=} (=2
SN YOnamaann@a DERNCYNT oS 8 a—Sor QAo A= S
[N N N S o o N N N ol N ITFFTTTFFTTIF 0 NN AN — e — (=)

X : parts per Million :

Filename

Author

Experiment
Sample_Id
Solvent

Creation_T
Revision T
Current Ti

Comment

ime
ime
me

Data Format

Dim Size

Dim Title
Dim Units
Dimensions

Spectrometer

X Freq
X Offset
X_Sweep

Temp Get
X Points
X Prescans

Filter Factor

Scans

Yakka-6_1606-7.3jdf
Administrator

zg30

Parameter file, TOPSPIN
CDC13

29-SEP-2016 21:27:16
29-SEP-2016 21:30:59
29-SEP-2016 21:31:55

Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_ NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

294.96[K]
32768

2

3232

16

Vers

Vers




Yakka-6_595-6.jdf

. TRTR PO sl et b

Ak ok T LJ‘ T
. ¥ "

PRI TTTIRY
AN At

A Y TRHPARC Y

PP

" "
dakiiut AL

"

"
L)

X : parts per Million : 13C

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

170.671 ——
167.244—

=

NN —<t OO N \Os >
SN —N— A QO A0 O
Nella R aNeaEerNeoNe oo ol uull tll
cnenennAaAaNAaAANANAN N
— e e — —

AN

<
=3
R
o~
o~

80.834
77.423
77.000
76.577
70.381

0

-10.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_595-6.3df
Administrator
zgpg30

Parameter file, TOPSPIN Vers

CDC13

29-SEP-2016 21:32:31
29-SEP-2016 21:35:03
29-SEP-2016 21:36:01

Parameter file, TOPSPIN Vers

1D COMPLEX
32768

13cC

[ppm]

X
BRUKER_DMX_ NMR
75.4752953 [MHz ]
7.54630085 [kHz]
18.02884615[kHz]

296.66[K]
32768
4

1109
2048

M N<orBDPS



29-SEP-2016 21:39:55
29-SEP-2016 21:43:41
29-SEP-2016 21:45:54

Creation_Time
Revision Time
Current Time

3 Filename = Yakka-6_951-7.3jdf
Yakka-6_951-7 jdf Author = Administrator J
Experiment = zg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 1H

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

X Freq = 300.13185343[MHz]
X Offset = 1.85342561[kHz]
X_Sweep = 6.18811881[kHz]
Temp_Get = 294.96[K]

X Points = 32768

X Prescans =2

Filter Factor = 3232

Scans = 16

o
o0
(% N
“
< o © < = SOV oo
g B E/EE 5sE

L | L. 1 TBDPSO’N 3¢

10.0 9.0 8.0 7.0 6.0 5.0 2.0 1.0 0
s . A AL / Y HMHH‘“ 7ol |
TITITNAADNN O N O WV —\O < OO \O — A TN O~ o 0 (=]
MNAAN—QNNS>0O T A< ono S — N: VOO NOON —W©n >~ 0 [l
R N N N R R R e RS R R RN v A c8ohd XR J88 G SE & S S
[l el e e e l l l al al al al a Vel < <t << e nenen AN AN — — [

X : parts per Million : 1H



Yakka-6_952-3.jdf

n

it

"

Mt
Preafdmphra iy

_y mmmwwj [T,

Yoo d

Aruten Y\l i

YA

R T i

210020001900180017001600150014001300120011001000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

X : parts per Million : 13C

\

167.995 —
167.048

A

SOV ON—OmNn
T OO OO —NooN — I~
—nnnneonn s
O NN NS~
NN ANANANNANANN
ey p— p— p— p— p— p— p— p— p—

AN

27.854
27.067
26.965
19.376

0-10.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

TBDPSO~

Yakka-6_952-3.3jdf
Administrator
zgpg30

Parameter file, TOPSPIN Vers

CDC13

29-SEP-2016 21:46:39
29-SEP-2016 21:47:21
29-SEP-2016 21:48:35

Parameter file,
1D COMPLEX
32768

13c

[ppm]

X
BRUKER_DMX_ NMR
75.4752953 [MHz ]
7.54630085 [kHz]
18.02884615[kHz]

296.76[K]
32768
4

1109
2048

N

3¢

TOPSPIN Vers



Yakka-6_955-7.jdf

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get
X Points
X Prescans

Filter Factor

Scans

Yakka-6_955-7.3df
Administrator

zg30

Parameter file, TOPSPIN
CDC13

11-NOV-2016 20:41:17
11-NOV-2016 20:45:57
11-NOV-2016 20:46:12

Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_ NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

295.36[K]
32768

2

3232

16

Vers

Vers

12.27

= N

~ <«

o O = — QN ~ N
S 85 =22 5 & TBDP
SEES A 0\ S
o
I ) 4c
L L L B L L L L L L s O L
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
%A I\M\u\ //u/ \ y% IIQHHH I’II \I\I\H \\H\ HH/ H\‘I\H [ Q\ ‘ /\
=<t OO —<F—OoOo AN OO nunooald \Own \O AN O N O o~ [o\l'e) <+ \© w— O on O
oo IntTaAwo~-\0Oon —wn wmoen —\O <t oo\ O O O o0 O O\ < o~ v <t 0 ~-O
RO nd SN Yonn S o oY S ® N — 0 S
[ O N e e L N N I N <ttt <t < < < < cnenenen AN AN N — —_—— O o

X : parts per Million : 1H



11-NOV-2016 20:00:26
11-NOV-2016 20:01:25
11-NOV-2016 20:02:11

Creation_Time
Revision Time
Current Time

3 Filename = Yakka-6_956-3.3jdf
Yakka-6_956-3.jdf Author = Administrator
Experiment = zgpg30
Sample Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.76[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 4096

OTBDPS

e " . L\ L - JLM - ‘ . " s 4c
Y | g e g ¥ Wi il ¥ v \ " v WA Aty

210.0 200.0 1900 1800 1700 1600 1500 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0-10.0

0 \O ~oenN<trt oo on — QN enstor~ O v \O o0 I~ N — o0 <+
v <t SO —unN—=0O0NO tTANOoOoOr~ O <t O wn o \O QN enN O\ 0
N OO~ 0N O RN St ASNn © NN — 00NN
DO \O WV enen O\ OO I~ I~ I~ o~~~ >~\0 > N OO — — QNN O N
O \O cnenenen A AN cor~r~o~r~ o nwn <t <t NnAN AN AN —
— o p— p— o p— p— —

X : parts per Million : 13C



Yakka-6_1603-11jdf

10.20

PR,

%) <t <1
SLITE
JFf3 s JZ

3.0

SE

01
2.04

/-

1

"

10.0 9.0

X : parts per Million : 1H

7.360
7.357
7.355
7.346
7.342
7.340
7.334
7.316
7.311
7.309
7.303
7.258

6.0

5.0
RO —— N — QN
OFTFTO O LA
——=—==3 900
nnnnn <t E

4.0

/

~o
o)
=
cnon

Nl
~
=
on

3.210

3.0

2.756

2.580

2.0

\W

2.172
2.122
1.671 ——

1.0

0

-0.000

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-6_1603-11.3jdf
Administrator

zg30

Parameter file, TOPSPIN
CDC13

11-NOV-2016 20:04:27
11-NOV-2016 20:53:22
11-NOV-2016 20:53:53
Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

294.86[K]
32768

2

3232

16

Vers

Vers



11-NOV-2016 20:11:50
11-NOV-2016 20:12:24
11-NOV-2016 20:12:53

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6_1605-3.3jdf
Yakka-6_1605-3.jdf Author = Administrator ]
Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.66[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 1024
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Current Data Parameters

NAME Hashimoto
EXPNO 502
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160916

Time 10.22
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG noesygpphpp

TD 2048
SOLVENT CDC13

NS 8

DS 16

SWH 5319.149 Hz
FIDRES 2.597241 Hz
AQ 0.1925120 sec
RG 20.2

DW 94.000 usec
DE 10.00 usec
TE 300.0 K

Do 0.00008458 sec
D1 1.97460401 sec
D8 0.89999998 sec
D11 0.03000000 sec
D12 0.00002000 sec
Dl6 0.00020000 sec
INO 0.00018800 sec

== CHANNEL f1l =

SFO1 600.1322868 MHz
NUC1 1H

Pl 7.40 usec
B2 14.80 usec
P17 2500.00 usec
PLW1 8.80000019 W
PLW10 0.71284997 W

= GRADIENT CHANNEL

GPNAM[1] SINE.100
GPZ1 40.00 %
Plé 1000.00 usec
Fl - Acquisition parameters
D

SFO1 600.1323 MHz
FIDRES 20.777925 Hz
SW 8.863 ppm
FnMODE States-TPPI

F2 - Processing parameters
sI 1024

SF 600.1300097 MHz
WDW QSINE

SSB 2

LB 0 Hz

GB Q

PC 1.00

Fl - Processing parameters
ST 1024

MC2 States-TPPI

SEF 600.1300097 MHz
WDW QSINE

SSB 2

LB 0 Hz

GB 0
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Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.46[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 1800
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Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.66[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 1024
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Experiment = zgpg30
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Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.76[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 1024
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Dim Units = [ppm]
Dimensions =X
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- Revision Time = 15-NOV-2016 16:33:08
— Current Time = 15-NOV-2016 16:33:42
Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX
Dim Size = 32768
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
X Freq = 300.13185343[MHz]
X Offset = 1.85342561[kHz]
X_Sweep = 6.18811881[kHz]
Temp Get = 295.06[K]
X Points = 32768
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S Filter Factor = 3232
- Scans =16
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Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.76[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 2048
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24-NOV-2016 22:13:51
24-NOV-2016 22:17:35
24-NOV-2016 22:18:30

Creation_Time
Revision Time
Current Time

: Filename = Yakka-5_1450-8.3jdf
Yakka-5_1450-8.jdf Author = Administrator ]
Experiment = zg30
Sample Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 1H

Dim Units = [ppm]

Dimensions =X

Spectrometer = BRUKER DMX NMR

X Freq = 300.13185343[MHz]
X Offset = 1.85342561[kHz]
X_Sweep = 6.18811881[kHz]
Temp Get = 295.06[K]

X Points = 32768

X Prescans =2

Filter Factor = 3232

Scans = 16
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24-NOV-2016 18:10:36
24-NOV-2016 18:11:48
24-NOV-2016 18:12:25

Creation_Time
Revision Time
Current Time

: Filename = Yakka-6_5280-3.3jdf
Yakka-6_5280-3.jdf Author = Administrator ]
Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]
Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp Get = 296.66[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 2048
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Yakka-5_1100-7.jdf
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Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-5_1100-7.jdf
Administrator

zg30

Parameter file, TOPSPIN
CDC13

24-NOV-2016 17:45:40
24-NOV-2016 17:49:08
24-NOV-2016 17:49:27
Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_ NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

294.96[K]
32768

2

3232

16

Vers

Vers



24-NOV-2016 17:53:14
24-NOV-2016 17:53:52
24-NOV-2016 17:55:12

Creation_Time
Revision Time
Current Time

3 Filename = Yakka-5_1101-3.3jdf
Yakka-5_1101-3 jdf Author = Administrator ]
Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]
Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp Get = 296.56[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 1024
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X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

Yakka-5_1080-6.3jdf
Administrator

zg30

Parameter file, TOPSPIN
CDC13

24-NOV-2016 17:58:00
24-NOV-2016 18:02:25
24-NOV-2016 18:02:52

Parameter file, TOPSPIN
1D COMPLEX

32768

1H

[ppm]

X

BRUKER_DMX_ NMR
300.13185343 [MHz]

1.85342561[kHz]
6.18811881[kHz]

294.96[K]
32768

2

3232

16

Vers

Vers




24-NOV-2016 18:04:04
24-NOV-2016 18:06:35
24-NOV-2016 18:07:13

Creation_Time
Revision Time
Current Time

: Filename = Yakka-5_1082-4.3jdf
Yakka-5_1082-4.jdf Author = Administrator ]
Experiment = zgpg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX

Dim Size = 32768

Dim Title = 13C

Dim Units = [ppm]
Dimensions =X

Spectrometer = BRUKER DMX NMR
X Freq = 75.4752953[MHz]
X Offset = 7.54630085[kHz]
X_Sweep = 18.02884615[kHz]
Temp_Get = 296.56[K]

X Points = 32768

X Prescans =4

Filter Factor = 1109

Scans = 1024
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: 3 Filename = tachikawa data 440-6.3jdf
tachikawa data 440-6.jdf i A kava cata J
Experiment = zg30
Sample Id = Parameter file, TOPSPIN Vers
o Solvent = CDC13
N Creation Time = 24-NOV-2016 22:40:10
Ll Revision Time = 24-NOV-2016 22:45:46

Current_Time 24-NOV-2016 22:47:12

Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX
Dim_Size = 16384
Dim Title = 1lH
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
X Freq = 600.13370605[MHz]
X Offset = 3.70604841[kHz]
v v X Sweep = 12.33552632[kHz]
S < 298.0027[K]
1 Temp Get = .
A o X_Points = 16384
X Prescans =2
o Filter Factor = 1621
S g > Scans = 16
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YH tachikawa_6_ 20160909
A.carbon CDC13 D:\\ rfia 2
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Current Data Parameters

NAME Hashimoto
EXPNO 442
PROCNO L

F2 - Acquisition Parameters
Date_ 20160909

Time 20.44
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30

TD 65356
SOLVENT CDC13

NS 4096

DS 4

SWH 36057.691 Hz
F'IDRES 0.551712 Hz
AQ 0.9062698 sec
RG 2050

DW 13.867 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 150.9178988 MHz
NUC1 13¢

P1 15.00 usec
PLW1 102.00000000 W
======== CHANNEL f2 ========
SFO2 600.1324005 MHz
NuUC2 1H
CPDPRG[2 waltzle
PCPD2 70.00 usec
PLW2 8.80000019 w
PLW12 0.09834400 W
PLW13 0.04818900 W

F2 - Processing parameters
ST 32768

SE 150.9028103 MHz
WDW EM

SSB 0

1B 1.00 Hz
GB 0

B2C 1.40




tachikawa data 410-6.jdf
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X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment

Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

tachikawa data 410-6.3jdf
Administrator

zg30

Parameter file, TOPSPIN Vers
CDC13

24-NOV-2016 22:36:01
24-NOV-2016 22:38:22
24-NOV-2016 22:38:46
Parameter file, TOPSPIN Vers
1D COMPLEX

16384

1H

[ppm]

X

BRUKER_DMX_NMR

600.13370605[MHz]
3.70604841[kHz]
12.33552632[kHz]

298.0027[K]
16384

2
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16



YH_tachikawa_3_data_20160909

A.carbon CDC13 D:\\ rfia 11
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Current Data Parameters

NAME Hashimoto
EXPNO 411
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160209
Time 13.46
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30

TD 65356
SOLVENT CDC13

NS 1024

DS 4

SWH 36057.691 Hz
FIDRES 0.551712 Hz
AQ 0.9062698 sec
RG 2050

DW 13.867 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFOl1 150.91789288 MHz
NUC1 13¢

Pl 15.00 usec
PLW1 102.00000000 W
======== CHANNEL f2 ========
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 70.00 usec
PLW2 8.80000019 W
PLW12 0.09834400 W
PLW13 0.04818900 W
F2 - Processing parameters
SI 32768

SF 150.9028180 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

Ph*"




tachikawa data 250-6.jdf
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X : parts per Million : 1H

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current Time

Comment
Data Format
Dim Size
Dim Title
Dim Units
Dimensions
Spectrometer

X Freq
X Offset
X_Sweep

Temp Get

X Points

X Prescans
Filter Factor
Scans

tachikawa data 250-6.3jdf
Administrator

zg30

Parameter file, TOPSPIN Vers
CDC13

24-NOV-2016 22:21:57
24-NOV-2016 22:25:09
24-NOV-2016 22:25:35

Parameter file, TOPSPIN Vers
1D COMPLEX

16384

1H

[ppm]

X

BRUKER_DMX_NMR

600.13370605[MHz]
3.70604841[kHz]
12.33552632[kHz]

298.0027[K]
16384

2

1621

16




YH 0229_1
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A.carbon CDC13 D:\\ rfia 51
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Current Data Parameters

NAME Hashimoto
EXPNO 253
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160803

Time 18.49
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30

D 65356
SOLVENT CDC13

NS 4096

DS 4

SWH 36057.691 Hz
FIDRES 0.551712 Hz
AQ 0.9062698 sec
RG 2050

DW 13.867 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO I
======== CHANNEL fl ========
SFO1 150.9178988 MHz
NUC1 13C

B 15.00 usec
PLW1 102.00000000 W
======== CHANNEL f2 ========
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzlé
BCPD2 70.00 usec
PLW2 8.80000019 w
PLW12 0.09834400 W
PLW13 0.04818900 W

F2 - Processing parameters
SI 32768

SF 150.9028125 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

BE 1.40




YH 0229_1

i Current Data Parameters
B.noesy.600m CDC13 D:\\ rfia 51 ] e e
EXPNO 252
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160803
Time 12 1.3
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG noesygpphpp
TD 2048
SOLVENT CDC13
NS 16
J M DS 16
L. rprm SWH 5376.344 Hz
T FIDRES 2.625168 Hz
i @ AQ 0.1904640 sec
1 0 RG 16
! : DW 93.000 usec
L DE 10.00 usec
! - 2.0 TE 298.0 K
[0] ()] fhm [¢] * DO 0.00008358 sec
D1 1.97665298 sec
0 . (o < D8 0.60000002 sec
! D11 0.03000000 sec
m D12 0.00002000 sec
D. @ ] 2.5 D16 0.00020000 sec
v = INO 0.00018600 sec
== CHANNEL fl ========
3 SFO1 600.1323679 MHz
- @ @ LI ) NUCL 1E
3:Q Pl 7.40 usec
P2 14.80 usec
P17 2500.00 usec
PLW1 8.80000019 W
PLW10 0.71284997 W
O D @ O 3.5 ====== GRADIENT CHANNEL
¥ GPNAM[1] SINE.100
GPzZ1 40.00 %
P16 1000.00 usec
= @ L (] 4,10 Fl - Acquisition parameters
TD 256
H 0 ¢ SFO1 600.1324 MHz
FIDRES 21.001345 Hz
° sSW 8.959 ppm
FnMCDE States-TPPI
4.5
F2 - Processing parameters
SI 1024
> SF 600.1300122 MHz
WDW QSINE
& a@ 0 0 5.0 SSB 2
0 @ e ‘ LB 0 Hz
GB 0
PC 1.00
Fl - Processing parameters
5.5 sI 1024
MC2 States-TPPI
SF 600.1300122 MHz
WDW QSINE
SSB 2
LB 0 Hz
6.0 GB 0
65
Phu
ON [ H
Tl0
[Tl
7.5 oEn
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm

-a—» NOESY



: 3 Filename = tachikawa data 260-6.3jdf
tachikawa data 260-6.jdf i Ao kava _cata J

Experiment = zg30
Sample_Id = Parameter file, TOPSPIN Vers
Solvent = CDC13

o)) Creation Time = 24-NOV-2016 22:30:49

— Revision Time = 24-NOV-2016 22:33:49

(= Current_Time = 24-NOV-2016 22:34:17

p—
Comment = Parameter file, TOPSPIN Vers
Data Format = 1D COMPLEX
Dim Size = 16384
Dim Title = 1H
Dim Units = [ppm]
Dimensions =X
Spectrometer = BRUKER DMX NMR
X Freq = 600.13370605[MHz]
X Offset = 3.70604841[kHz]
X_Sweep = 12.33552632[kHz]
Temp Get = 298.0027[K]
X Points = 16384
X Prescans =2
Filter Factor = 1621
Scans = 16
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X : parts per Million : 1H



YH 0229_2

A.carbon CDC13 D:\\ rfia 52
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Current Data Parameters

NAME Hashimoto
EXPNO 263
PROCNO L
F2 - Acquisition Parameters
Date__ 20160804
Time 4.19
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
D 65356
SCLVENT CDC13
NS 4096
DS 4
SWH 36057.691 Hz
FIDRES 0.551712 Hz
AQ 0.9062698 sec
RG 2050
DW 13.867 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL fl == =
SFO1 150.9178988
NUC1 13C
Pl 15.00 usec
PLW1 102.00000000 W
======== CHANNEL f2 ========
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 70.00 usec
PLW2 8.80000019 W
PLW12 0.09834400 W
PLW13 0.04818900 W
F2 - Processing parameters
ST 32768
SF 150.9028125 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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