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1. General Information

Reagents and solvents were purchased from various commercial sources and were used directly
without any further purification unless otherwise stated. Column chromatography was performed with
63-200 mesh silicagel. 'H and '*C NMR spectra were recorded at 400 and 100 MHz, respectively.
Chemical shifts are reported in parts per million (J) using TMS as an internal standard and coupling
constants are expressed in hertz. IR spectra were recorded on an FT-IR spectrometer and are reported in
cm™. Melting points were recorded using an electro thermal capillary melting point apparatus and are
uncorrected. Sonication was conducted at 42 kHz with a power of 100W. The B-hydroxyketones were

synthesized by following literature reports.” ™ 26a and 28a are known compounds.’**

2. Experimental Procedures

2.1. Representative procedure for preparation of oximes

Pyridine (4.5 mmol) was added to a stirred solution of B-hydroxyketone (3 mmol) and hydroxylamine
hydrochloride (6 mmol) in 5 ml methanol at room temperature and the reaction was monitored by TLC.
After the completion of the reaction, the solvent was evaporated in a vacuum. 5 ml of a 10% HCI
solution was added and the white salt was dissolved in water. The organic compound was extracted with
ethyl acetate (25 ml x 3). The combined organic layer was washed with water and brine; dried over
MgSOQy, filtered and concentrated in a vacuum. The resulting residue was further purified by flash column

chromatography.
2.2. Preparation of (6-(hydroxyimino)cyclohex-1-enyl)(2-nitrophenyl)methyl acetate (30)

To a stirred solution of 2-(hydroxy(2-nitrophenyl)methyl)cyclohex-2-enone (5 mmol) and acetic
anhydride (20 mmol) in DCM (5 ml) was added 4,4-dimethylaminopyridine (10 mol%) and the reaction
was monitored by TLC. After completion of the reaction, the reaction mixture was added to ice cold
water (50 ml) and the organic component was extracted with ethyl acetate (50 ml x 3). The combined

organic layer was washed with brine, dried over magnesium sulfate and concentrated in a vacuum. The
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resulting residue was further purified by flash column chromatography to give pure (2-nitrophenyl)(6-
oxocyclohex-1-enyl)methyl acetate. It was then treated with hydroxylamine hydrochloride in the

presence of pyridine (See representative procedure for the preparation of oxime (section 2.1)).

2.3. General procedure for the oxidative N-O coupling.

Method A

To a 50 ml beaker containing the oxime derivative (0.5 mmol) in 5 ml of methanol was added
[hydroxy(tosyloxy)iodo]benzene (0.55 mmol) in small portions with continuous stirring over a period of
25 min and the stirring was continued for an additional 5 min. An equal amount of water was then
added. If the solid product precipitated out at the bottom of the beaker, the precipitate was filtered and
washed with 60% methanol in water to give the pure product. In cases where the product did not
precipitate, an additional 10 ml of water was added to the reaction mixture and the organic compound
was isolated by extraction with ethyl acetate (15 ml x 3). The combined organic layer was dried over
magnesium sulfate and concentrated in a vacuum. The resulting residue was further purified by flash

column chromatography.

Method B

To a 50 ml beaker containing the oxime derivative (0.5 mmol) in 5 ml of water was added
[hydroxy(tosyloxy)iodo]benzene (0.55 mmol) in small portions with continuous stirring over a period of
45 min. After completion of the addition, the stirring was continued for an additional 5 min. The crude
precipitated product was then isolated by filtration and washed with water. In the case of an oily product,
the reaction mixture was extracted with ethyl acetate (2 x 10 mL). The organic layer was separated,
dried over magnesium sulfate and concentrated in a vacuum. The resulting residue was further purified by

flash column chromatography.

2.4. Preparation of (2Z)-3-(methylimino)-2-(2-nitrobenzylidene)butanal (33)



To a stirred solution of 3-methyl-4-(2-nitrobenzylidene)-4,5-dihydroisoxazole-2-oxide (2 mmol) in 1.6
ml of DMSO was added triethylamine (4.4 mmol) and the reaction was monitored by TLC. After 0.5 h,
the reaction mixture was transferred into 50 ml of water in a beaker and extracted with ethyl acetate
(50ml x 3). The combined organic layer was washed with a brine solution (50 ml x 2), dried over
magnesium sulfate and concentrated in a vacuum. The resulting residue was further purified by flash

column chromatography. (15% EA in hexane).

2.5. Preparation of 3-(hydroxyimino)-2-(2-nitrobenzylidene)butylidene)-5,5-

dimethylcyclohexane-1,3-dione (34)

To a 20 ml vial containing (2Z)-3-(methylimino)-2-(2-nitrobenzylidene)butanal (0.5 mmol) and 5,5-
dimethyl-1,3-cyclohexanedione (0.6 mmol) was added 5ml of water, followed by stirring for 5 min. It
was then sonicated for 18 h. The solid was isolated on a filter and the resulting residue was further

purified by flash column chromatography.



3. Spectral Data

3-(2-nitrophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (1a).

5 A pale yellow solid; mp 156-158 °C; IR [KBr, cm™]: 3079, 2928, 2835, 1652,
@0

O_|N 1628, 1524, 1435, 1353, 1269, 1246, 1188, 1165; 'H NMR (400 MHz, CDCls): &

O NO 8.08 (d, J = 8.0 Hz, 1H), 7.75-7.69 (m, 2H), 7.57-7.51 (m, 1H), 6.80-6.79 (m, 1H),

5.87 (dd, J = 6.8, 4.4 Hz, 1H), 2.71-2.56 (m, 2H), 2.31-2.23 (m, 1H), 2.18-2.11 (m, 1H), 1.89-1.73 (m,
2H); °C NMR (100 MHz, CDCls): §147.3, 136.2, 134.8, 134.5, 129.4, 128.2, 125.2, 123.2, 115.2, 75.3,
25.1, 21.2, 20.4; MS m/z (relative intensity): 261 (M*+1, 12), 260 (M*, 100), 231 (16), 214 (48), 197
(61), 182 (14), 168 (20), 158 (22); HRMS calcd for C;3H12N,04 (M"): 260.0792, found 260.0807; Anal.

Calcd for Ci3H2N2O4: C, 60.00; H, 4.65; N, 10.76. Found: C, 59.96; H, 4.63; N, 10.72.

3-(2-nitro-5-chlorophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (2a).

o A yellow solid; mp 172-174°C; IR [KBr, cm™]: 3099, 2947, 2864, 1656, 1628,
®,0

@\ 1527, 1343, 1270, 1256, 1183, 1110; 'H NMR (400 MHz, CDCl3): §8.09 (d, J =

T
NO, 8.8 Hz, 1H), 7.72 (d, J = 2.2 Hz, 1H), 7.48 (dd, J = 8.8, 2.3 Hz, 1H), 6.83 (dd, J =

5.6, 2.8 Hz, 1H), 5.88-5.85 (m, 1H), 2.71-2.58 (m, 2H), 2.31-2.18 (m, 1H), 2.18-2.11 (m, 1H), 1.87-1.76
(m, 2H); °C NMR (100 MHz, CDCl3): §145.4, 141.6, 136.9, 135.8, 129.7, 128.3, 126.9, 123.7, 114.9,
74.8, 25.2, 21.3, 20.4; MS m/z (relative intensity): 296 (M*+2, 23), 294 (M", 83), 248 (100), 231 (73),
192 (26), 167 (18), 126 (8), 95 (4); HRMS calcd for C;3H;CIN,O4 (M): 294.0402, found 294.0416 and

caled for Cy3H;* CIN,O4 (M™): 296.0372, found 296.0389.

3-(2,4-dichlorophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (3a).

o) A brown solid; mp 63-65 °C; IR [KBr, cm™'] 3070, 2945, 2834, 1657, 1624,
®,0
O—N

| 1587, 1561, 1472, 1451, 1381, 1355, 1263; '"H NMR (400 MHz, CDCl3): & 7.44

T
cl (d, J=1.8 Hz, 1H), 7.40 (d, J = 8.4 Hz, 1H), 7.30 (dd, J = 8.4, 1.8 Hz, 1H), 6.44

(d, J = 2.6 Hz, 1H), 5.80 (d, J = 2.4, 1H), 2.65-2.61 (m, 2H), 2.29-2.19 (m, 2H), 1.86-1.79 (m, 2H); "°C
6



NMR (100 MHz, CDCl): 6 136.4, 135.3, 135.0, 133.2, 129.9, 129.0, 128.0, 121.9, 115.6, 76.5, 24.9,
21.2,20.5; MS m/z (relative intensity): 283 (M", 100), 248 (17), 218 (5), 173 (13), 159 (2); HRMS calcd
for Cj3H; > CLLNO, (M"): 283.0161, found 283.0164 and caled for C3H;,Cl,*’CINO, (M*): 285.0132,

found 285.0136.

3-(2-bromophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (4a).

) A colorless solid; mp 93-95 °C; IR [KBr, cm'l]: 3063, 2930, 2834, 1657, 1628,
@/O

N
! 1469, 1439, 1355, 1266; '"H NMR (400 MHz, CDCl3): §7.59 (d, J = 8.0 Hz, 1H),

O Br I 7.44 (dd, J=7.8, 1.4 Hz, 1H), 7.36 (t, J = 7.7 Hz, 1H), 7.24-7.20 (m, 1H), 6.49 (dd,

J=15.38,29Hz, 1H), 5.84 (dd, J = 7.2, 4.4 Hz, 1H), 2.70-2.57 (m, 2H), 2.30-2.12 (m, 2H), 1.87-1.77 (m,
2H); *C NMR (100 MHz, CDCl3): §138.0, 136.7, 133.4, 130.4, 128.3, 128.2, 122.1, 121.8, 115.8, 79.1,
25.0, 21.2, 20.6; MS m/z (relative intensity): 296 (M*+3, 13), 293 (M", 100), 215 (4), 214 (20), 183
(26), 156 (17); HRMS calcd for C13H1279BrN02 (M"): 293.0046, found 293.0028; calcd for

C13H;,*' BINO, (M*): 295.0025, found 295.0004.

3-phenyl-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (5a).

= A yellow gummy solid; IR [KBr, cm™']: 3063, 3033, 2945, 1653, 1631, 1451, 1355,
®,0
O—N

| 1266; '"H NMR (400 MHz, CDCl3): §7.43-7.35 (m, 5H), 6.02 (m, 1H), 5.60 (dd, J =

O 6.9, 4.3 Hz, 1H), 2.64 (t, J = 6.6 Hz, 2H), 2.31-2.14 (m, 2H), 1.91-1.80 (m, 2H); "°C

NMR (100 MHz, CDCls): 6 138.3, 137.5, 129.1, 129.0, 126.9, 121.2, 116.2, 80.6, 24.9, 21.1, 20.7; MS
m/z (relative intensity): 216 (M*+1, 45), 215 (M", 100), 198 (9), 185 (5), 169 (22), 157 (14), 141 (22),

129 (10), 105 (33); HRMS caled for Cy3H;3NO, (M™): 215.0941, found 215.0948.

3-methyl-4-methylene-5-(2-nitrophenyl)-4,5-dihydroisoxazole-2-oxide (7a).

Q) A yellow solid; mp 115-117°C; IR [KBr, cm'l]: 3077, 2863, 1646, 1606, 1528,
®0
_{\l 1351, 1263; '"H NMR (400 MHz, CDCl3) 68.08 (d,/J=8.2Hz, 1H), 7.72 (t, J=7.4

NO, 7




Hz, 1H), 7.65 (d, J = 7.8 Hz, 1H), 7.54 (t, J = 7.6 Hz, 1H), 6.83 (t, / = 2.5 Hz, 1H), 5.13 (m, 2H), 2.11
(s, 3H); °C NMR (100 MHz, CDCLs): § 147.9, 144.7, 134.4, 133.8, 129.9, 128.7, 125.2, 115.6, 106.8,
75.7, 8.9; MS m/z (relative intensity): 235 (M*+1, 11), 234 (M*, 100), 203 (5), 187 (17), 171 (5), 158
(38), 130 (33), 103 (45), 93 (14), 79 (36), 76 (23); HRMS caled for C;H;(N,O4 (M™): 234.0635, found

234.0639.

3-(3-nitrophenyl)-3,3a,4,5,6,7-hexahydrobenzo[clisoxazole-1-oxide (anti) (8a).

( 9) A colorless solid; mp 152-154°C; IR [KBr, cm™]: 3080, 2930, 2855, 1655, 1532,

! 1345, 1270, 1236; '"H NMR (400 MHz, CDCls): 6 8.24 (s, 1H), 8.18 (d, J = 8.1 Hz,

1H), 7.74 (d, J = 7.6 Hz, 1H), 7.59 (t, J = 7.9 Hz, 1H), 5.20 (d, J = 9.4 Hz, 1H), 3.19-

NO, )
3.13 (m, 1H), 2.81 (dd, J = 15.7, 4.3 Hz, 1H), 2.22-2.14 (m, 2H), 1.99-1.90 (m, 2H), 1.56-1.41 (m, 2H),

1.40-1.27 (m 1H); *C NMR (100 MHz, CDCls): §148.6, 140.2, 132.1, 130.2, 123.8, 121.1, 116.7, 82.4,
51.6, 30.9, 24.0, 23.9, 23.6; MS m/z (relative intensity): 262 (M", 52), 245 (45), 170 (1), 150 (15), 111

(28), 81 (100); HRMS calcd for C13H4N>O4 (M¥): 262.0948, found 262.0960.
3-(3-nitrophenyl)-3,3a,4,5,6,7-hexahydrobenzo[clisoxazole-1-oxide (syn) (9a).
e) A colorless gummy solid; IR [KBr, cm'l]: 2934, 2860, 1703, 1661, 1530, 1448,
©)\© 1350, 1282, 1231; 'H NMR (400 MHz, CDCl3): 6 8.18 (d, J = 8.2 Hz, 1H), 8.14 (s,
1H), 7.69 (d, J=7.7 Hz, 1H), 7.60 (t, /= 7.9 Hz, 1H), 5.82 (d, J = 10.2 Hz, 1H), 3.70-

3.62 (m, 1H), 2.88-2.83 (m, 1H), 2.25-2.18 (m, 1H), 1.92-1.88 (m, 1H), 1.80-1.73 (m, 1H), 1.55-1.50

(m, 1H), 1.32-1.19 (m, 2H), 0.76-0.66 (m, 1H); °C NMR (100 MHz, CDCl;): & 148.6, 138.9, 131.9,

130.1, 123.5, 121.1, 115.4,77.2,47.9, 28.4, 24 .4, 24.1, 24.0.
3-(3-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (anti) (10a).

A pale yellow solid; mp 101-103°C; IR [KBr, cm™']: 3077, 2930, 2856, 1639, 1532,

1451, 1347, 1274, 1241, 1211; "H NMR (400 MHz, CDCl3): §8.27 (s, 1H), 8.25 (d, J =




8.2 Hz, 1H), 7.80 (d, J = 7.7 Hz, 1H), 7.62 (t, J = 7.9 Hz, 1H), 5.16 (d, J = 8.1 Hz, 1H), 3.35-3.30 (m,
1H), 2.70-2.65 (m, 1H), 2.57-2.49 (m, 1H), 2.04-1.92 (m, 4H), 1.79-1.68 (m, 1H), 1.52-1.34 (m, 3H);
C NMR (100 MHz, CDCl3): & 148.7, 140.6, 132.2, 130.3, 123.9, 121.3, 120.3, 81.6, 55.5, 32.9, 30.2,
28.9, 27.7, 25.3; MS m/z (relative intensity): 276 (M*, 37), 259 (25), 176 (2), 150 (11), 125 (13), 95

(100); HRMS calcd for C4HsN>O4 (M™): 276.1105, found 276.1114.
3-(3-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (syrn) (11a).

° A pale yellow solid; mp 105-107°C; IR [KBr, cm'l]: 2930, 2856, 1639, 1532, 1451,
g 1351, 1277, 1218, 1203; 'H NMR (400 MHz, CDCl;): §8.21 (d, J = 8.2 Hz, 1H), 8.18
NO (s, I1H), 7.71 (d, J = 7.7 Hz, 1H), 7.61 (t, J = 7.9 Hz, 1H), 5.77 (d, J = 9.0 Hz, 1H),
3.64-3.59 (m, 1H), 2.74-2.69 (m, 1H), 2.58-2.49 (m, 1H), 2.05-1.94 (m, 2H), 1.82-1.79 (m, 1H), 1.50-
1.47 (m, 1H), 1.30-1.26 (m, 1H), 1.22-1.13 (m, 2H), 1.12-1.05 (m, 1H); *C NMR (100 MHz, CDCLs): &
148.5, 137.6, 132.5, 130.0, 123.6, 121.6, 120.8, 79.0, 50.4, 30.2, 29.6, 29.1, 27.5, 25.3; MS m/z (relative
intensity): 276 (M*, 39), 259 (20), 231 (4), 176 (3), 150 (9), 125 (14), 95 (100), 67 (17); HRMS calcd

for C14H;6N2O4 (M) 276.1105, found 276.1112.

3-(3-nitrophenyl)-3,3a,4,5,6,7,8,9-octahydrocycloocta[ clisoxazole-1-oxide (anti) (12a).

9 A colorless solid; mp 98-100 °C; IR [KBr, cm™]: 3085, 2922, 2863, 1635, 1532,

! 1462, 1347, 1292; '"H NMR (400 MHz, CDCl5): &5 8.24-8.22 (m, 2H), 7.80 (d, J = 7.7

NO, Hz, 1H), 7.61 (t, J = 8.6 Hz, 1H), 5.29 (d, / = 6.8 Hz, 1H), 3.30 (dd, J = 11.5, 7.2 Hz,
1H), 2.76-2.69 (m, 1H), 2.34-2.27 (m, 1H), 2.09-2.05 (m, 1H), 1.92-1.84 (m, 4H), 1.71-1.66 (m, 2H),
1.63-1.57 (m, 1H), 1.55-1.42 (m, 2H); °C NMR (100 MHz, CDCl3): & 148.8, 141.3, 131.7, 130.3,
123.8, 120.8, 119.2, 79.9, 53.9, 29.2, 26.3, 25.6, 25.5, 24.0, 23.6; MS m/z (relative intensity): 290 (M,
44), 273 (14), 244 (5), 162 (3), 150 (9), 109 (100), 67 (57); HRMS calcd for CisH;sN,O4 (MY):

290.1261, found 290.1269.



3-(3-nitrophenyl)-3,3a,4,5,6,7,8,9-octahydrocycloocta[clisoxazole-1-oxide (syn) (13a).

° A pale yellow solid; mp 130-132°C; IR [KBr, cm™']: 3092, 2929, 2858, 1630, 1529,
: 1463, 1443, 1349; "H NMR (400 MHz, CDCl3): §8.22 (d, J = 7.3 Hz, 1H), 8.20 (s, 1H),

NO, 7.73 (d, J=7.7 Hz, 1H), 7.62-7.58 (m, 1H), 5.82 (d, /= 7.9 Hz, 1H), 3.45-3.39 (m, 1H),
2.68-2.58 (m, 2H), 2.04-1.99 (m, 1H), 1.72-1.61 (m, 2H), 1.58-1.46 (m, 3H), 1.32-1.26 (m, 3H), 1.18-
1.11 (m, 1H); °C NMR (100 MHz, CDCl3): & 148.5, 136.9, 132.3, 129.9, 123.5, 121.9, 121.4, 80.3,
48.9, 28.7, 27.5, 26.1, 25.9, 23.9, 22.7; MS m/z (relative intensity): 290 (M", 39), 273 (48), 150 (100),

109 (65); HRMS calcd for CsH sN,O4 (M™): 290.1267, found 290.1262.

3-(3-nitrophenyl)-3,3a,4,5,6,7,8,9,10,11,12,13-dodecahydrocyclododeca[clisoxazole-1-oxide (anti)

(14a).
( ° A A colorless solid; mp 113-115 °C; IR [KBr, cm'l]: 2932, 2863, 1637, 1531, 1469,
@0
O/I\{ 1444, 1351; '"H NMR (400 MHz, CDCl3): 08.22-8.20 (m, 2H), 7.76 (d, J = 7.7 Hz,
1H), 7.63-7.58 (m, 1H), 5.29 (d, J = 5.6 Hz, 1H), 3.32 (dd, J = 10.0, 4.8 Hz, 1H),
NO,

|

2.53-2.46 (m, 1H), 2.43-2.36 (m, 1H), 1.94-1.75 (m, 3H), 1.61-1.46 (m, 5H), 1.46-
1.25 (m, 10H); >C NMR (100 MHz, CDCl3): § 148.8, 142.2, 131.5, 130.4, 123.8, 120.6, 117.2, 79.3,
54.6,29.7,25.7,25.1, 24.3, 24.2, 23.6, 23.3, 23.2, 22.3; MS m/z (relative intensity): 346 (M", 100), 329
(53), 299 (34), 230 (5), 216 (9), 202 (14), 163 (23), 150 (15), 95 (30), 83 (55); HRMS calcd for

C19H26N204 (M"): 346.1893, found 346.1885.

3-(3-nitrophenyl)-3,3a,4,5,6,7,8,9,10,11,12,13-dodecahydrocyclododeca[clisoxazole-1-oxide (syn)

(15a).
- . A colorless solid; mp 118-120 °C; IR [KBr, cm]: 3091, 2934, 2864, 1651,
o
o)
/@N\ 1634, 1538, 1531, 1469, 1445, 1348; '"H NMR (400 MHz, CDCl3): & 8.23-8.20
(m, 2H), 7.72 (d, J = 7.7 Hz, 1H), 7.61 (t, J = 7.8 Hz, 1H), 5.79 (d, J = 8.6 Hz,
| NO, )

10



1H), 3.59 (dd, J = 13.6, 5.8 Hz, 1H), 2.63-2.55 (m, 1H), 2.47-2.40 (m, 1H), 1.76-1.70 (m, 1H), 1.68-
1.62 (m, 1H), 1.53-1.47 (m, 2H), 1.43-1.35 (m, 7H), 1.29-1.20 (m, 4H), 1.18-1.11 (m, 2H), 1.01-0.97
(m, 1H); *C NMR (100 MHz, CDCl3): § 148.5, 137.2, 132.4, 129.9, 123.6, 121.6, 120.4, 79.1, 48.2,
25.9,25.8,24.5,24.2,23.7, 23.6, 23.4, 22.9, 22.8; MS m/z (relative intensity): 346 (M*, 100), 329 (77),
298 (11), 228 (3), 222 (8), 178 (11), 163 (20), 95 (30), 83 (61); HRMS calcd for Cj9Hy¢N,O4 (M™):

346.1893, found 346.1885.
3-(4-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (anti) (16a).

A colorless solid; mp 135-137 °C; IR [KBr, cm'l]: 3079, 2928, 2855, 1640,

S

@0
QN 1607, 1521, 1451, 1349, 1275; '"H NMR (400 MHz, CDCls): & 8.28-8.25 (m,
OZNJ@)\O 2H), 7.62-7.59 (m, 2H), 5.16 (d, J = 7.8 Hz, 1H), 3.30-3.25 (m, 1H), 2.67-2.62

(m, 1H), 2.57-2.49 (m, 1H), 1.99-1.91 (m, 4H), 1.79-1.70 (m, 1H), 1.47-1.40 (m, 1H), 1.36-1.32 (m,

2H); BC NMR (100 MHz, CDCls): 6 148.4, 145.7, 126.9, 124.4, 120.1, 81.5, 55.6, 33.2, 30.1, 28.9,
27.7, 25.3; MS m/z (relative intensity): 276 (M, 39), 259 (6), 230 (2), 176 (2), 125 (14), 95 (100), 67

(10); HRMS calcd for C14H;6N,O4 (M™): 276.1105, found 276.1111.

3-(4-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (syn) (17a).

= A colorless solid; mp 95-97 °C; IR [KBr, cm'l]: 3079, 2929, 2855, 1640,
@0

O—[\l 1606, 1519, 1451, 1382, 1348, 1278; '"H NMR (400 MHz, CDCl3): 68.25 (d, J
02N/©)\© = 8.6 Hz, 2H), 7.51 (d, J = 8.6 Hz, 2H), 5.75 (d, J = 9.0 Hz, 1H), 3.65-3.59 (m,

1H), 2.73-2.68 (m, 1H), 2.57-2.48 (m, 1H), 2.03-1.94 (m, 2H), 1.81-1.78 (m, 1H), 1.53-1.44 (m, 1H),

1.29-1.21 (m, 1H), 1.16 (dd, J = 22.6, 11.4 Hz, 2H), 1.10-0.99 (m, 1H); 3C NMR (100 MHz, CDCl3): &
148.2, 142.7, 127.5, 124.0, 120.7, 79.0, 50.5, 30.1, 29.6, 29.2, 27.5, 25.3; MS m/z (relative intensity):
276 (M, 46), 259 (16), 184 (5), 150 (8), 125 (14), 95 (100), 67 (13); HRMS calcd for C4H¢N>,O4 (M"):

276.1105, found 276.1102.
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3-methyl-5-(4-nitrophenyl)-4,5-dihydroisoxazole-2-oxide (18a).

=) A colorless solid; mp 123-125 °C; IR [KBr, cm™']: 3107, 2922, 2849, 1653,
®0
O—N

/©)\/Il\ 1598, 1513, 1351; 'H NMR (400 MHz, CDCl;): §8.28 (d, J = 8.5 Hz, 2H), 7.58
O.N (d, J = 8.5 Hz, 2H), 5.69 (dd, J = 9.4, 7.1 Hz, 1H), 3.63 (dd, J = 17.0, 9.8 Hz,

1H), 3.03 (dd, J = 17.0, 6.6 Hz, 1H), 2.04 (s, 3H); °C NMR (100 MHz, CDCls): & 148.3, 146.6, 126.4,

124.5, 111.1, 73.9, 42.5, 11.9; MS m/z (relative intensity): 223 (M*+1, 23), 222 (M", 100), 205 (7), 175
(18), 150 (44), 146 (7), 84 (4), 71 (39), 55 (7); HRMS calcd for CioH;oN,O4 (M"): 222.0635, found

222.0644.

5-(2-(allyloxy)-5-nitrophenyl)-3-methyl-4,5-dihydroisoxazole-2-oxide (19a).

o A yellow solid; mp 85-87 °C; IR [KBr, cm™']: 3086, 2923, 1659, 1652, 1613,
®P
0N 1593, 1520, 1488, 1338, 1271; '"H NMR (400 MHz, CDCls): 5§8.43 (d, J = 2.7

O,N

o | Hz, 1H), 8.22 (dd, J =9.0, 2.8 Hz, 1H), 6.98 (d, J = 9.1 Hz, 1H), 6.09-5.99 (m,

N

1H), 5.81 (dd, J = 10.0, 2.8 Hz, 1H), 5.45-5.37 (m, 2H), 4.74-4.65 (m, 2H), 3.65-3.57 (m, 1H), 3.00-

2.94 (m, 1H), 2.01 (s, 3H); >C NMR (100 MHz, CDCls): & 159.9, 141.7, 131.6, 129.4, 125.8, 122.1,
119.3, 111.9, 111.7, 70.6, 70.0, 41.3, 11.9; MS m/z (relative intensity): 278 (M™, 5), 261 (8), 221 (7),
209 (11), 206 (100), 191 (39), 166 (20), 96 (10), 73 (8); HRMS calcd for C13H;4N,Os (M™): 278.0897,

found 278.0887.

3,5-diphenyl-4,5-dihydroisoxazole-2-oxide (20a).

o A colorless solid; mp 76-78 °C; IR [KBr, cm™']: 3048, 2937, 1613, 1591,

Y
0Ny O 1498, 1447, 1384, 1226; '"H NMR (400 MHz, CDCl3): 67.93 (d, J = 7.7 Hz,

O 2H), 7.46-7.35 (m, 8H), 5.73 (t, J = 8.5 Hz, 1H), 3.92 (dd, J = 16.2, 9.5 Hz,

1H), 3.55 (dd, J = 16.2, 7.7 Hz, 1H); °C NMR (100 MHz, CDCl3): §138.9, 129.7, 129.2, 129.1, 128.9,
126.9, 126.4, 125.9, 114.1, 75.9, 40.5; MS m/z (relative intensity): 239 (M*, 100), 192 (10), 117 (4), 105

(12), 103 (18); HRMS calcd for CysH 3N 10, (M¥): 239.0941, found 239.0944.
12



3-methyl-5-(pyridin-2-yl)-4,5-dihydroisoxazole-2-oxide (21a).

A brown oil; IR [KBr, cm™]: 3057, 3012, 2922, 1713, 1652, 1593, 1573, 1475,

-N 1438, 1395, 1352, 1259; '"H NMR (400 MHz, CDCly): § 8.59 (d, J = 4.2 Hz, 1H),

7.76 (t, J = 7.6 Hz, 1H), 7.61 (d, J = 7.8 Hz, 1H), 7.29-7.26 (m, 1H), 5.64 (dd, J =

9.9, 5.4 Hz, 1H), 3.63-3.56 (m, 1H), 3.39 (dd, J = 17.4, 4.0 Hz, 1H), 2.01 (s, 3H); °C NMR (100 MHz,

CDClz): 6158.4,149.8, 137.4, 123.6, 120.6, 112.4, 74.9,40.3, 11.9.

3-methyl-4-(2-nitrobenzylidene)-4,5-dihydroisoxazole-2-oxide (22a).

A yellow solid; mp 128-130 °C; IR [KBr, cm'l]: 1641, 1595, 1509, 1361,
NO»

N \E?’g 1269; 'H NMR (400 MHz, CDCl;): §8.04 (dd, J = 8.2, 1.1 Hz, 1H), 7.66-7.62

° (m, 1H), 7.47-7.43 (m, 1H), 7.27 (d, J = 7.6, 1H), 6.78 (t, J = 3.1 Hz, 1H), 5.29

(d, J = 3.1 Hz, 2H), 2.16 (s, 3H); °C NMR (100 MHz, CDCly): § 148.2, 138.5, 133.5, 130.4, 128.8,
128.5, 125.6, 117.5, 113.6, 68.3, 9.1; MS m/z (relative intensity): 235 (M*+1, 12), 234 (M™, 100), 158
(15), 146 (11), 130 (11), 119 (22), 104 (6), 92 (36); HRMS calcd for C;;H;oN,O4 (M™): 234.0635, found

234.0640.

3-methyl-4-(5-chloro-2-nitrobenzylidene)-4,5-dihydroisoxazole-2-oxide (23a).

NO» A yellow solid; mp 129-131 °C; IR [KBr, cm™]: 3109, 3070, 2923, 1644, 1600,

@ ©
N \IN’O 1578, 1517, 1334, 1279; '"H NMR (400 MHz, CDCls): 68.03 (d, J = 8.8 Hz, 1H),
(0]

cl 7.41 (dd, J = 8.8, 2.0 Hz, 1H), 7.22 (d, J = 1.7 Hz, 1H), 6.74 (t, J = 3.0 Hz, 1H),

531 (d, J = 3.0 Hz, 2H), 2.15 (s, 3H); °C NMR (100 MHz, CDCls): § 146.3, 139.9, 139.8, 132.4,
128.6, 128.4, 127.2, 117.4, 112.4, 68.1, 9.2; MS m/z (relative intensity): 270 (M™+2, 25), 268 (M*, 100),
208 (6), 192 (20), 153 (38), 125 (46), 90 (6), 55 (6); HRMS calcd for C;;HoCIN,O4 (M™): 268.0245,

found 268.0257 and calcd for C;;Hy® CIN,O,4 (M*): 270.0216, found 270.0225.
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3-methyl-4-(5-bromo-2-nitrobenzylidene)-4,5-dihydroisoxazole-2-oxide (24a).

A yellow solid; mp 125-127 °C; IR [KBr, cm'l]: 3092, 3070, 1642, 1580, 1517,

NOo
® ©
N \IN’o 1336, 1274; 'H NMR (400 MHz, CDCl3): 67.92 (d, J = 8.8 Hz, 1H), 7.56 (dd, J
0]
Br =8.7,1.9 Hz, 1H), 7.39 (d, J = 1.7 Hz, 1H), 6.73 (t, /= 3.1 Hz, 1H), 5.30 (d, J =

3.1 Hz, 2H), 2.15 (s, 3H); °C NMR (100 MHz, CDCls): § 146.8, 139.8, 132.4, 131.6, 131.4, 128.4,
127.2,117.4, 112.3, 68.1, 9.2; MS m/z (relative intensity): 314 (M*+2, 81), 312 (M*, 100), 297 (3), 266
(8), 210 (36), 199 (52), 171 (72), 145 (13), 130 (7), 90 (18), 55 (13); HRMS calcd for C;;HoBrN,O4

(M"): 311.9740, found 311.9745 and calcd for C11H981BrN204 (M"): 313.9720, found 313.9728.

3-methyl-4-(4-nitrobenzylidene)-4,5-dihydroisoxazole-2-oxide (25a).

A yellow solid; mp 184-186 °C; IR [KBr, Cm'l]: 1635, 1603, 1570,
AN \6,2 1 :

N 1508, 1340, 1273; 'H NMR (400 MHz, CDCls): 6 8.27 (d, J = 8.8 Hz,
O

OoN
? 2H), 7.27 (d, J = 8.8 Hz, 2H), 6.38 (t, / = 3.1 Hz, 1H), 5.44 (d, J = 3.0 Hz,

2H), 2.17 (s, 3H); *C NMR (100 MHz, CDCl5): §146.3, 142.1, 139.1, 128.8, 124.6, 117.6, 116.5, 69.0,
9.2; MS m/z (relative intensity): 235 (M*+1, 11), 234 (M, 100), 205 (5), 176 (8), 150 (5), 130 (4), 84

(5); HRMS calcd for C;1H;oN>O4 (M): 234.0635, found 234.0643.
3-methylbenzo[d]isoxazole-2-oxide (26a).

A colorless solid; mp 81-83°C; IR [KBr, cm'l]: 1599, 1588, 1457, 1406,

\ﬁ) 8 1297, 1217; 'H NMR (400 MHz, CDCl3): §7.51-7.45 (m, 1H), 7.44 (d, J = 7.7
/
O Hz, 1H), 7.31-7.26 (m, 1H), 7.18 (d, J = 8.2 Hz, 1H), 2.44 (s, 3H); °C NMR

(100 MHz, CDCls): 6 150.3, 128.8, 124.1, 121.4, 119.3, 116.4, 107.2, 9.5; MS m/z (relative intensity):
149 (M*, 100), 134 (1), 121 (4), 119 (16), 105 (2), 92 (2), 91 (70); HRMS calcd for CsH;NO, (M™):

149.0471, found 149.0477.
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6-methoxy-3-methylbenzo[d]isoxazole-2-oxide (27a).

A colorless solid; mp 113-115 °C; IR [KBr, cm™']: 2974, 2834, 1599,

\® Q| 1504, 1427, 'H NMR (400 MHz, CDCl3): § 7.29 (d, J = 8.5 Hz, 1H),
N-O
MeO O 6.88 (dd, J = 8.6, 2.2 Hz, 1H), 6.72 (d, J = 2.1 Hz, 1H), 3.86 (s, 3H),

2.39 (s, 3H); °C NMR (100 MHz, CDCl): § 161.7, 151.6, 119.9, 116.3, 113.8, 112.9, 92.2, 55.9, 9.5;
MS m/z (relative intensity): 179 (M*, 100), 150 (4), 149 (54), 121 (52), 91 (5), 77 (4); HRMS calcd for

CoHoNO;3 (M"): 179.0577, found 179.0587.

5-chloro-3-methylbenzo[d]isoxazole-2-oxide (28a).

A colorless solid; mp 105-107 °C; IR [KBr, cm™]: 1599, 1582, 1456,

C \ﬁ <O> 1271, 1211; '"H NMR (400 MHz, CDCls): §7.44 (d, J = 8.7 Hz, 1H), 7.39
/
O (s, 1H), 7.12 (d, J = 8.6 Hz, 1H), 2.41 (s, 3H); °C NMR (100 MHz,

CDCl;): 6 148.5, 129.8, 128.8, 122.8, 118.9, 115.6, 108.3, 9.5; MS m/z (relative intensity): 183 (M,
100), 157 (2), 155 (7), 142 (1), 127 (21), 125 (74), 118 (7), 99 (3), 89 (6); HRMS calcd for CgHsNO,Cl

(M™"): 183.0082, found 183.0089.

Bisisoxazoline-N-oxide derivative (29a).

A colorless solid; mp 176-178 °C; IR [KBr, cm™']: 1599, 1582, 1456,

0 &y N@ O | 1271, 1211; 'H NMR (400 MHz, CDCly): 57.37 (s, 1H), 7.03 (d, J =
O-N, N-O
o) o

0.4 Hz, 1H), 2.48 (s, 6H); >°C NMR (100 MHz, DMSO): § 150.2,

117.9, 115.2, 111.5, 86.9, 9.1; MS m/z (relative intensity): 220 (M, 100), 190 (9), 148 (13), 131 (16),

122(13); HRMS calcd for C1oHgN,O4 (M™): 220.0484, found 220.0483.

(2Z)-3-(methylimino)-2-(2-nitrobenzylidene)butanal (33).

15



The product, a yellow solid, was obtained as a non-separable mixture of syn and
©/\f'\ anti oximes in a ratio 2:1; mp 130-132 °C; IR [KBr, cm’']: 3276, 2922, 2849,
\O 1686, 1522, 1342; '"H NMR (400 MHz, CDCls): 8 (for major peaks) 9.76 (s, 1H),

8.20 (d, J =8.2 Hz, 1H), 7.99 (s, 1H), 7.87 (s, 1H), 7.69 (dd, J = 16.2, 7.36 Hz, 1H), 7.65-7.56 (m, 1H),

7.41 (d, J=7.6 Hz, 1H), 1.89 (s, 3H) and o (for minor peaks) 9.76 (s, 1H), 8.27 (d, J = 8.1 Hz, 1H), 7.99
(s, 1H), 7.98 (s, 1H), 7.69 (dd, J = 16.2, 7.36 Hz, 1H), 7.65-7.56 (m, 1H), 7.41 (d, J = 7.6 Hz, 1H), 2.18
(s, 3H); ?C NMR (100 MHz, CDCLy): & (for major peaks) 191.8, 151.6, 147.5, 147.4, 139.5, 134.1,
133.3, 130.6, 129.9, 125.2, 13.1 and & (for minor peaks) 190.5, 154.7, 147.4, 143.3, 137.5, 133.8, 133.3,
130.9, 129.9, 125.6, 15.1; MS m/z (relative intensity): 233 (M*-1, 14), 205 (44), 170 (55), 130 (100),

103 (92); HRMS calcd for C;;HgN,O4 (M™-1): 233.0562, found 233.0563.

3-(hydroxyimino)-2-(2-nitrobenzylidene)butylidene)-5,5-dimethylcyclohexane-1,3-dione (34).

OH A yellow solid; mp 212-214 °C; IR [KBr, cm'l]: 3284, 2959, 2871, 1630,
NO, N

N 0 1590, 1531, 1399, 1359, 1264; 'H NMR (400 MHz, CDCl3): §7.81 (d, J = 7.7
X

° Hz, 1H), 7.51-7.43 (m, 3H), 7.35 (d, J = 7.5 Hz, 1H), 7.16 (s, 2H), 2.35-2.17 (m,

4H), 2.09 (s, 3H), 1.03 (s, 3H), 0.97 (s, 3H); >C NMR (100 MHz, CDCl;): §194.9, 171.5, 153.8, 149.3,

132.9, 129.8, 129.1, 124.6, 122.9, 118.9, 110.9, 72.4, 50.5, 42.1, 32.6, 29.3, 27.6, 9.5; MS m/z (relative
intensity): 358 (M"+2, 2), 356 (M+, 56), 339 (66), 293 (64), 292 (45), 280 (16), 235 (5), 222 (30), 188

(35), 169 (100), 158 (43), 83 (16); HRMS calcd for C9HyN,Os (M"): 356.1372, found 356.1376.

4. X-ray crystallographic structures

5.1. X-ray crystallographic structure of 1a

CCDC number of the crystal 792924
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Crystal data and structure refinement for 1a
Identification code

Empirical formula

Formula weight

Temperature

Wavelength

Crystal system

Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.02°
Absorption correction

Max. and min. transmission

29342
C13 H12 N2 04
260.25

2002) K
0.71073 A

Monoclinic

P21/

a=8.7484(2) A a= 90°.
b=14.5938(4) A B=108.899(2)°.
c=9.8507(2) A ¥ =90°.
1189.86(5) A3

4

1.453 Mg/m?

0.110 mm’!

544

0.60 x 0.55 x 0.28 mm?

2.59 to 25.02°.

-10<=h<=10, -17<=k<=17, -10<=I<=11
8598

2071 [R(int) = 0.0260]

98.3 %

multi-scan

0.9699 and 0.9371
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Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]

R indices (all data)

Largest diff. peak and hole

Full-matrix least-squares on F2
2071/0/7172

1.135

R1=0.0469, wR2 = 0.1391
R1 =0.0606, wR2 = 0.1574
0.499 and -0.468 e.A

5.2. X-ray crystallographic structure of 10a

CCDC number of the crystal 792922

Crystal data and structure refinement for 10a.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

210697
Cl14 H16 N2 04
276.29

2002) K
0.71073 A

Monoclinic
P2l1/c
a=6.74(2) A a= 90°.

b=12.46(4) A B=91.77(7)°.

c=15.25(5) A ¥ =90°.

18



Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.26°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

1281(7) A3

4

1.433 Mg/m3

0.106 mm!

584

0.55 x 0.08 x 0.02 mm?3
2.67 to 24.26°.

-7<=h<=5, -14<=k<=13, -5<=I<=17

4392

1714 [R(int) = 0.2833]

82.6 %

multi-scan

0.9979 and 0.9439
Full-matrix least-squares on F2
1714/0/181

1.116

R1=0.1771, wR2 = 0.3848
R1=0.2822, wR2 = 0.4406
0.791 and -0.639 e.A

5.3 X-ray crystallographic structure of 11a

CCDC number of the crystal 792920
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Crystal data and structure refinement for 11a.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.06°
Absorption correction

Max. and min. transmission

10908

C14 H16 N2 04
276.29

200(2) K
0.71073 A

Triclinic

P-1

a=6.3130(2) A

b =10.4530(3) A
¢=20.3210(7) A
1340.98(7) A3

4

1.369 Mg/m’?

0.101 mm'!

584

0.4 x 0.35 x 0.3 mm?
2.19 to 25.06°.
-7<=h<=7, -10<=k<=12, -23<=I<=24
9089

4521 [R(int) = 0.0389]

95.9 %

v =90.037(2)°.

Semi-empirical from equivalents

0.9957 and 0.9336

a=90.0380(10)°.
B=90.0260(10)°.
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Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

Full-matrix least-squares on F2
4521/0/361

1.062

R1=0.0431, wR2 =0.1232
R1=0.0632, wR2 =0.1461
0.323 and -0.431 e. A3

5.4. X-ray crystallographic structure of 14a

CCDC number of the crystal 792923

Crystal data and structure refinement for 14a.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

al1044
C19 H26 N2 04
346.42

200(2) K
0.71073 A

Triclinic

P-1
a=7.5626(3) A
b=10.9151(3) A
c=11.7483(3) A

o= 108.6670(10)°.

B=98.9220(10)°.

v = 100.8220(10)°.
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Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.03°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

877.97(5) A3

2

1.310 Mg/m3

0.092 mm!

372

0.68 x 0.48 x 0.20 mm3
1.88 to 25.03°.

-8<=h<=4, -12<=k<=12, -13<=I<=13

6336

3000 [R(int) = 0.0241]

97.4 %

multi-scan

0.9818 and 0.9401
Full-matrix least-squares on F2
3000/0/221

1.599

R1=0.0571, wR2 =0.1653
R1=0.0671, wR2 =0.1785
0.667 and -0.559 e. A"

5.5. X-ray crystallographic structure of 15a

CCDC number of the crystal 792921
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Crystal data and structure refinement for 15a.
Identification code

Empirical formula

Formula weight

Temperature

Wavelength

Crystal system

Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.04°

Absorption correction

11043

C19 H26 N2 04
346.42

293(2) K
0.71073 A

Monoclinic

P21/n

a=13.0697(3) A a= 90°.
b=7.7190(2) A B=98.0780(10)°.
¢ =18.1460(5) A ¥ =90°.
1812.50(8) A3

4

1.270 Mg/m?

0.089 mm-!

744

0.66 x 0.58 x 0.4 mm3

2.06 to 25.04°.

-15<=h<=15, -9<=k<=8, -20<=I<=21
9668

3206 [R(int) = 0.0688]

99.7 %

Semi-empirical from equivalents
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Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Largest diff. peak and hole

1.2356 and 0.8163

Full-matrix least-squares on F2
3206/0/226

1.075

R1=0.0816, wR2 =0.2280
R1=0.1106, wR2 = 0.2584
0.587 and -0.444 e. A3

5.6. X-ray crystallographic structure of 23a

CCDC number of the crystal 792919
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Crystal data and structure refinement for 23a.
Identification code

Empirical formula

Formula weight

Temperature

Wavelength

10377
C11 H9 CIN2 04
268.65

293(2) K

0.71073 A
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Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.05°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

Triclinic

P-1

a=7.6607(3) A o= 106.496(2)°.

b=7.7335(3) A B=96.783(2)°.

c=10.9132(4) A y = 106.600(2)°.

579.96(4) A3

2

1.538 Mg/m’?

0.338 mm!

276

0.37 x 0.31 x 0.25 mm?

2.84 to 25.05°.

-9<=h<=9, -9<=k<=9, -12<=I<=12
4143

2028 [R(int) = 0.0363]

99.0 %

Semi-empirical from equivalents
0.9699 and 0.8014

Full-matrix least-squares on F2
2028 /0/163

1.005

R1=0.0443, wR2 =0.1180
R1=0.0509, wR2 =0.1239
0.285 and -0.258 e. A3
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5.'H and C NMR spectra

3-(2-nitrophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (1a): "H NMR (400 MHz, CDCls)
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3-(2-nitrophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (1a): BC NMR (100 MHz, CDCl5)
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3-(2-nitrophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (1a): Cosy (400 MHz, CDCl5)
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3-(2-nitrophenyl)-3,5,6,7-tetrahydrobenzo[ c]isoxazole-1-oxide (1a): HMQC (500 MHz, CDCl5)
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3-(2-nitro-5-chlorophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (2a): 'H NMR (400 MHz,

CDCly)
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3-(2-nitro-5-chlorophenyl)-3,5,6,7-tetrahydrobenzo[ c]isoxazole-1-oxide (2a): BC NMR (100 MHz,

CDCls)
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3-(2,4-dichlorophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (3a): '"H NMR (400 MHz,
CDCl3)
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3-(2,4-dichlorophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (3a): BC NMR (100 MHz,
CDCly)
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3-(2-bromophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (4a): "H NMR (400 MHz, CDCl5)
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3C NMR (100 MHz, CDCl5)

3-(2-bromophenyl)-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (4a)
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3-phenyl-3,5,6,7-tetrahydrobenzo[clisoxazole-1-oxide (5a): "H NMR (400 MHz, CDCls)
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3-methyl-4-methylene-5-(2-nitrophenyl)-4,5-dihydroisoxazole-2-oxide (7a): '"H NMR (400 MHz,
CDCl3)
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3-methyl-4-methylene-5-(2-nitrophenyl)-4,5-dihydroisoxazole-2-oxide (7a): °C
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3-(3-nitrophenyl)-3,3a,4,5,6,7-hexahydrobenzo[clisoxazole-1-oxide (anti) (8a): "H NMR (400 MHz,

CDCls)
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3-(3-nitrophenyl)-3,3a,4,5,6,7-hexahydrobenzo[cJisoxazole-1-oxide (anti) (8a): '*C NMR (100 MHz,
CDCly)
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3-(3-nitrophenyl)-3,3a,4,5,6,7-hexahydrobenzo[clisoxazole-1-oxide (syn) (9a): "H NMR (400 MHz,
CDCl3)
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3-(3-nitrophenyl)-3,3a,4,5,6,7-hexahydrobenzo[clisoxazole-1-oxide (syn) (9a): 3C NMR (100 MHz,
CDCl5)
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3-(3-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (anti) (10a): '"H NMR
(400 MHz, CDCl3)
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3-(3-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (anti) (10a): BC NMR
(100 MHz, CDCl5)
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3-(3-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (syn) (11a) 'H NMR
(400 MHz, CDCl;)
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3-(3-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (syn) (11a) *C NMR
(100 MHz, CDCl3)
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3-(3-nitrophenyl)-3,3a,4,5,6,7,8,9-octahydrocycloocta[ clisoxazole-1-oxide (anti) (12a) 'H NMR (400
MHz, CDCl5)
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3-(3-nitrophenyl)-3,3a,4,5,6,7,8,9,10,11,12,13-dodecahydrocyclododeca[clisoxazole-1-oxide  (syn)
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(400 MHz, CDCls)

40



Current Data Paraneters

NAME mir-i-460
H spectrum of EXPND 4
PROCNG 1
MT ONOS oD s e @0
MRS BaEsa 298
£ R o E F2 - scquisition Faraneters
a2 s B e R Prpn Date_ 20100620
| ] L Tire 14.10
| \ TNSTRUM apect
{‘ PROGHD & mm B30 BE-tH
FULPROG 2930
16384
SOLVENT
08
SHH
O FIDAES
L] 1.3631980 sec

®0 Re 128

O.N

SFOL 400, 4326008 Mz

F2 - Processing parametel
ST 16384

SF 400,130
HOW
F 558 0
L& 0,10 Hz
&b 0
|l| FC 1.00
I |
i M 40 NMA plot parameters
| “ H 4 ﬂ ox 20.00 ch
i 1 oY cn
J (ren J - | J J L Lum— Fip ppm
Fi Hz
o I Ty,
) ) fr) 1 (8 L O Wy PeucH et
= o ~ e 0 =ln) o[ |fm]a M oon/en
|4 8 = & = e o e HZEM 07150 He/cm
= o - - -l B B B
r T T T T T T T T T T T T T T T T T T T T T
ppm 8 [ 4 E o

3-(4-nitrophenyl)-3a,4,5,6,7,8-hexahydro-3H-cyclohepta[clisoxazole-1-oxide (anti) (16a) '*C NMR
(100 MHz, CDCls)
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3-methyl-5-(4-nitrophenyl)-4,5-dihydroisoxazole-2-oxide (18a) "H NMR (400 MHz, CDCls)
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3-methyl-5-(4-nitrophenyl)-4,5-dihydroisoxazole-2-oxide (18a) BC NMR (100 MHz, CDCl5)

current Data Paramsters
HAVE nir-1-426
Ci3 spectrum of EXPND 5
PHOCNOD 1

27
2

F2 - Acouisition Farameters
Date_ 20101
Time

INSTRLM
PACBHD 5 nm BS0 88-1H
PULARDS 29pg30
To 65536
SOLVENT coc1a

ppm
148.2

77.54
.22
91
73.94
42.50
11.898

H s
MEFEST £.40000000 sec
02N HCWEK 0,01500000 sec

mmmmmmn CHAMNEL £! mmmmmmme
NUC: 13C

Py 6,90 uses
PLL 5.00 dB
SFOL 1006243390 WHz

—= CHANNEL 72 =
CPOPRG2 A,
(=
preos
PL2
PL12
EE]
sF02

F2 - Frocessing paransters
81 &
SF 1006127485 MHx
WOW EW
558 ]
La
G
PC

11
X 20,00 tn
[
T T T T T Fp
25 o Fi

Fap

i

PRMCN

HieM

5-(2-(allyloxy)-5-nitrophenyl)-3-methyl-4,5-dihydroisoxazole-2-oxide (19a) 'H NMR (400 MHz,
CDCly)
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3,5-diphenyl-4,5-dihydroisoxazole-2-oxide (20a) "H NMR (400 MHz, CDCls)
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3-methyl-5-(pyridine-2-yl)-4,5-dihydroisoxazole-2-oxide (21a) "H NMR (400 MHz, CDCls)
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3-methyl-5-(pyridine-2-yl)-4,5-dihydroisoxazole-2-oxide (21a) *C NMR (100 MHz, CDCl3)
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3-methyl-4-(2-nitrobenzylidene)-4,5-dihydroisoxazole-2-oxide (22a) "H NMR (400 MHz, CDCls)



Garrent Data Farpmeters

HAME rir-i-147
H spectrum af EXPNG 1
P~ U e e T P~ 9 CY W D I~ @ o m (=) FrnEn t
5 4 T i S ra i =
e = { W T RU Ol 0 M M e o0 £ = F2 - &cquisition Parameters
= o - " P = P W D U A 41} -t = Date_ 20090622
| Ting 16.23
k Ll |/ fj__g_-:ﬁ‘;':' L INETRN speck
— PRIEHD 5 e BB B3-tH
PULPROG
T
SOLVENT
N5
05
E 5005204 HE
FIFES 0.353018 Hz
A0 1 .IB54756 sar
NO»> RE 8.4
o o 3,400 usec
DE
AN N @ TE
N /O DL 150000000 sec
/ MEFEST 000000000 sec
') MCWEE 001500600 sac
= CHANNEL 1 mmmmmmm
nect H
Pi 10,00 usec
PLY 2.00 da
SR04 400 1326008 WHE
Fé - Frocessing parapeters
L1y 16394
SF 400, 4300064 WHz
WM =
556 0
LB 0.10 He
i 0
AL 100
10 MMA plot parseeters
(=} 20.00 ce
JlL l cy 10.50 cw
A : - S S FiP 10,500 pom
FL 420137 H
| \ | | Fzp ~0.500 ppmn
|||| I\ I.'I l'\l ."I\. ,.)l' F2 -200.05 He
- wlols) (o = [ PRHCH 155000 ppnscn
& ‘E_‘CE BlE | [ﬁ‘ ?J HzeH 220.07450 He/ew
E B B -;| ~ =)
r T T T T T T T T T T T T T T T T T T T T T
ppm a8 E 4 2 i}

DD WD Mg oMo @ =)
el Mt S e R o E] Current Osta Parsmscers
a @M @O~ @ o Haki Rir—i-147
= LR R R R TR o N it o
B ULEA R g g
| ,ll / FROCH: 1
1
\\\] 'l/r/ |' F2 - tequisition Paromesers
T e i
B
apect
FrOMD 5 mn Bo0 BB-iH
PLLPAGE 2apaE
™ 553
SoLVENT ool
) 181
2] @
sl 615
FIDES 1.353387 Hz
I 1. 3043154 see
NO e wa
2 o 12,900 usse
e .50 usac
® © * o b
ot 2.00000000 sec
N N N - O it 0. 09000000 see
DELT 1, BRIRGINS sec
/ MCREST 2.00030000 s8E
O MM 0. 04530000 aec
—t— CHAMNEL £}
ML L0
Py B30 umer
ALt 5.00 85
UL 100, 5242595 WH
—— CHUBEL §7 e
CROAGE wplzTiE
ncz H
Fpm 0.0 usee
P2 00 di
FLiZ 85,40 05
FLL3 Z. 10 8
2 500, 4385000 HHz
F& - Froceanirg parametsrs
i1 E
F 100 BAETHES MHE
W =]
5B &
LE 1,00 Hp
& [
Fo 1.4
10 WA plot featameals
= 0.0 on
o 2.5
L s e e e o O By L B s B L ) L FSL ey e 250 00N
ppm 200 175 150 106 100 75 50 29 ] ¥ ERila e He
Fap 000 ppm
Fe -1006. 13 Kz
FRRCH 11,5003 ppr/cn
Hecu 1157 04653 Haiom
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3-(hydroxyimino)-2-(2-nitrobenzylidene)butylidene)-5,5-dimethylcyclohexane-1,3-dione (34)

NMR (400 MHz, CDCl5)
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6. Spectra related to the '"H NMR experiment to support the proposed

mechanism

T T ]
I ) I ) I ) I ) I ) I ) 1
8.2 8.0 7.8 7.6 7.4 7.2 ppm

Spectra related to the '"H NMR experiment in D,0. (a) Immediately after the addition of reagent to
the starting material and mild shaking. The doublet at 8.22 ppm, the triplet at 7.76 ppm and the triplet at
7.61 ppm are assigned to PhI'OH. The deviation in chemical shift values, from our earlier report,'™ is
due to the difference in the environment around the in situ formed (hydroxyl)phenyliodinium ion. (b)
Spectra, after a vigorous shaking with a mechanical shaker. The PhI'OH peaks have completely
disappeared. (c) Spectra of the crude mixture after the '"H NMR experiment, in CDCls. The doublet at
7.72 ppm, triplet at 7.32 and 7.12 ppm are assigned to iodobenzene. The doublets at 7.52 and 7.51 ppm

correspond to the product peak.
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