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Experimental section
General methods

All reactions were performed at room temperature and the chemicals used in the
reactions were notdried. Analytical thin-layer chromatography was performed with E.
Merck silica gel 60F glass plates and flash chromatography used E. Merck silica gel
60 (230—400 mesh). MS were measured using a JEOL JMS-HX 110 spectrometer. 1H
and 13C NMR spectra were recorded with a Bruker Aavance EX 400 instrument. All
substrates were prepared using previously reported procedures.™?

Spectral data

(1) 3a,4-Dihydr 0-3H-chr omeno[4,3-c]isoxazole (1a) 29 "k 102 .

O
Colorless solid, mp: 60-61 °C (60-61 °C)
'H NMR (400 MHz, CDCls) 57.79 (d, J = 7.7 Hz, 1H), 7.33 (t, J = 7.8 Hz, 1H), 6.99 (t, J
= 7.4 Hz, 1H), 6.95 (d, J = 8.3 Hz, 1H), 4.69 (m, 2H), 4.11-4.03 (m, 1H), 3.99-3.87 (m,
2H); BC NMR (100 MHz, CDCl3): 6155.8, 152.9, 132.6, 125.9, 122.0, 117.6, 113.2,
70.8, 69.4, 46.1; MS m/z (relative intensity): 176 (M*+1, 18), 175 (M*, 100), 145 (24),
117 (5), 91 (4). HRMS calcd for CygHsNO, (M) 175.0628, found 175.0636.
(2) 6,8-di-tert-butyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (2a):

N-O

t-Bu 4
O

t-Bu
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Colorless Solid; mp :185-187 °C
'H NMR (400 MHz, CDCl3) §7.70 (d, J = 2.4 Hz, 1H), 7.40 (d, J = 2.4 Hz, 1H), 4.75-
4.71 (m, 1H), 4.71-4.67 (m, 1H). 4.07-4.01 (m, 1H), 3.95-3.89 (m, 2H), 1.37 (s, 9H), 1.31
(s, 9H); BCNMR (100 MHz, CDCl3) 6154.3, 152.6, 144.1, 138.2, 127.5, 120.1, 112.9,
70.9, 68.9, 46.2, 35.4, 34.7, 31.6, 29.9; MS m/z (relative intensity): 288 (M*+1, 30), 287
(M*, 100), 272 (86), 200 (11). HRMS calcd for C15H-sNO, (M) 287.1880, found
287.1888.
(3) 6-M ethoxy-3a,4-dihydr 0-3H-chr omeno[4,3-c]isoxazole (3a) "

N-Q

OMe
Colorless Solid; mp : 95-96 °C (reported 92-93 °C)

H NMR (400 MHz, CDCl3): §7.40 (dd, J = 7.2, 2.0 Hz, 1H), 6.98-6.92 (m, 2H), 4.84-
4.81 (m, 1H), 4.73-4.69 (m, 1H), 4.15-4.09 (m, 1H), 4.01-3.93 (m, 2H), 3.90 (s, 3H); °C
NMR (100 MHz, CDCls3): § 152.8, 148.9, 145.5, 121.8, 117.5, 113.9, 113.8, 70.9, 69.9,
56.3, 45.9; MS m/z (relative intensity): 205 (M*, 100), 175 (17), 148 (10), 106 (9), 77
(11). HRMS calcd for CryH1:NO3 (M™) 205.0733, found 205.0738.

(4) 8-Bromo-6-methoxy-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (4a)

|\/|/O

Br
(@)

OMe
Colorless Solid; mp: 147-149°C

1H NMR (400 MHz, CDCl3): §7.54 (t, J = 2.1 Hz, 1H), 7.01 (d, J = 1.5 Hz, 1H), 4.84-
4.80 (M, 1H), 4.74-4.72 (m, 1H), 4.12-4.06 (m, 1H), 3.97-3.90 (M, 2H), 3.89 (s, 3H): °C
NMR (100 MHz, CDCls): 6 151.6, 149.4, 144.4, 119.5, 116.9, 114.8, 113.8, 70.9, 69.8,
56.4, 45.4; MS m/z (relative intensity): 285 (M*+2, 100), 253 (21), 226 (9), 159 (10).
HRMS calcd for CpaH10Br'®NOs (M*) 282.9839, found 282.9848. C11H10Br**NO; (M*
+2) 284.9818, found 284.9832.

(5) 8-Chloro-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (5a) 1'% " :
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Colorless Solid; mp 129-130 °C ( reported 130-131°C)

IH NMR (400 MHz, CDCl3): & 7.74 (d, J = 2.4 Hz, 1H), 7.27 (dd, J = 6.4, 2.4 Hz, 1H),
6.89 (d, J = 8.8 Hz, 1H), 4.76-4.71 (m, 1H), 4.70-4.67 (m, 1H), 4.11-4.01 (m, 1H), 3.97-
3.85 (m, 2H); 3C NMR (100 MHz, CDCly): § 154.2, 152.1, 132.5, 127.1, 125.2, 119.1,
114.4, 71.0, 69.5, 45.6; MS m/z (relative intensity): 209 (M, 100), 208 (32), 179 (44),
125 (17), 115 (18). HRMS calcd for CioHgCINO, (M*) 209.0238, found 209.0238,
(6) 8-Bromo-3a,4-dihydr 0-3H-chr omeno[4,3-c]isoxazole(6a) ¢ " :

N-O

(@)
Colorless Solid; mp 125-127 °C ( reported 127-128 °C)
IH NMR (400 MHz, CDCl3): §7.92 (d, J = 2.4 Hz, 1H), 7.41 (dd, J = 8.9, 2.4 Hz, 1H),
6.84 (d, J = 8.9 Hz, 1H), 4.76-4.71 (m, 1H), 4.70-4.61 (m, 1H), 4.09-4.01 (m, 1H), 3.97-
3.85 (m, 2H); 3¢ NMR (100 MHz, CDCl3): 6 154.7, 151.9, 135.4, 128.2, 119.5, 114.9,
114.4, 71.1, 69.6, 45.6; MS m/z (relative intensity): 255 (M*+2, 93), 253 (M*, 100), 225
(12), 223 (17), 144 (7). HRMS calcd for CioHeNO,Br (M) 252.9733, found 252.9740.
(7) 8-Nitro-3a,4-dihydr o-3H-chromeno[4,3-c]isoxazole(7a)

l)l/o

(0]
Colorless Solid; mp : 215-217 °C

'H NMR (400 MHz, CDCls): 68.70 (d, J = 2.8 Hz, 1H), 8.20 (dd, J = 9.2, 2.8 Hz, 1H),
7.07 (d, J = 9.2 Hz, 1H), 4.86-4.83 (m, 1H), 4.82-4.77 (m, 1H), 4.24-4.13 (m, 1H), 4.04-
3.91 (m, 2H); *C NMR (100 MHz, CDCls): § 159.9, 151.1, 142.5, 127.5, 122.1, 118.6,
113.6, 71.4, 70.1, 45.0. MS m/z (relative intensity) 220 (M*, 78), 205 (100), 190 (48),
173 (10), 165 (30), 144 (19). HRMS cacd for CyHgN20O, (M™) 220.0479, found
220.0485.

(8) 3a,4-Dihydr 0-3H-benzo[5,6]chr omeno[4,3-c]isoxazole (8a) '@
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o
Ny

JCr
Colorless Solid; mp : 78-80 °C (reported 72-73°C)
IH NMR (400 MHz, CDCl3): §9.01 (d, J = 8.4 Hz, 1H), 7.75 (t, J = 8.2 Hz, 2H), 7.60-
7.56 (M, 1H), 7.43-7.38 (m, 1H), 7.06 (d, J = 8.4 Hz, 1H), 4.73 (dd, J = 10.2, 5.44 Hz,
1H), 4.67 (dd, J = 9.5, 7.9 Hz, 1H), 4.19 (dd, J = 12,5, 10.2 Hz, 1H), 4.11-4.00 (m, 1H),
3.90 (dd, J = 12.8, 8.0 Hz, 1H): C NMR (100 MHz, CDCls): §155.8, 153.3, 133.6,
130.7, 129.5, 128.6, 128.5, 126.7, 124.9, 118.4, 106.3, 69.6, 69.4, 47.1; MS m/z (relative
intensity): 227 (M*+2, 2), 225 (M*, 100), 194 (12), 167 (22), 140 (24), 114 (12). HRMS
calcd for C14H11NO, (M™) 225.0784, found 225.0788.
(9) 3,3-Dimethyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazol e(9a) ¢

l\/l/O

o

O

Colorless Solid; mp : 76-78 °C (reported 76-78 °C)
'H NMR (400 MHz, CDCls): §7.84 (dd, J = 7.8, 1.5 Hz, 1H), 7.34-7.29 (m, 1H), 7.02-
6.98 (M, 1H), 6.97-6.94 (m, 1H), 4.48 (dd, J = 10.4, 5.6 Hz, 1H), 4.05 (dd, J = 13.2, 10.4
Hz, 1H), 3.42 (dd, J = 13.0, 5.6 Hz, 1H), 1.63 (s, 3H), 1.21 (s, 3H); *C NMR (100 MHz,
CDCl3): o6 155.6, 152.4, 132.2, 125.5, 122.0, 117.6, 114.5, 86.2, 66.6, 52.6, 27.0, 22.3;
MS m/z (relative intensity): 205 (M*+2, 1), 203 (M", 100), 186 (20), 146 (4), 145 (8),
117 (4). HRMS calcd for C1oH13NO» (M) 203.0941, found 203.0947.
(10) 3-Methyl-3a,4-dihydr o-3H-chromeno[4,3-c]isoxazole (10a)

N—O

<ol

o)
Colorless Solid; mp : 100-102 °C
'H NMR (400 MHz, CDCls): §7.78 (dd, J = 7.8, 1.5 Hz, 1H), 7.33-7.29 (m, 1H), 7.00-
6.96 (M, 1H), 6.92 (d, J = 8.4 Hz, 1H), 4.58 (dd, J = 10.4, 5.8 Hz, 1H), 4.44-4.36 (m, 1H),
4.07 (dd, J = 12.5, 10.4 Hz, 1H), 3.52-3.44 (m, 1H), 1.60 (d, J = 6.0 Hz, 3H); *C NMR
(100 MHz, CDCl3) ¢ 155.7, 153.9, 132.5, 125.6, 122.0, 117.6, 113.6, 80.4, 69.1, 51.8,
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18.5; MS m/z (relative intensity) 190 (M*+1, 8), 189 (M*, 100), 174 (18). HRMS calcd
for C11H11NO, (M™) 189.0784, found 189.0780.
(11) 8-bromo-6-methoxy-3-methyl-3a,4-dihydr o-3H-chromeno[4,3-c]isoxazole (11a)

N—QO
Br 4

(@)
OMe

Colorless Solid; mp : 158-160 °C

'H NMR (400 MHz, CDCl3): & 7.53 (d, J = 1 Hz, 1H), 6.99 (d, J = 1 Hz, 1H), 4.72 (dd, J
= 10.4, 5.8 Hz, 1H), 4.46 — 4.41 (m, 1H), 4.08 (dd, J = 12.5, 10.5 Hz, 1H), 3.88 (s, 3H),
3.51-3.43 (m, 1H), 1.60 (d, J = 6.1 Hz, 3H); BC NMR (100 MHz, CDCl3) ¢ 152.8, 149.6,
1445, 119.4, 116.9, 115.4, 113.9, 80.9, 69.7, 56.5, 51.3, 18.5; MS m/z (relative intensity)
299 (M*+2, 57), 297 (M*, 100), 254 (38), 226 (53), 188 (28), 175 (24), 159 (21), 119 (14).
HRMS calcd for CioH1:Br"®NO; (M*) 296.9995, found 296.9999. C1,H1BreINO; (M*
+2) 298.9975, found 298.9984.

(12) 3-Phenyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (12a) 1% 1

(@]

Colorless Solid; mp : 156-158 (reported 162-163)°C

'H NMR (400 MHz, CDCl3): §7.85 (dd, J = 7.7, 1.6 Hz, 1H), 7.47-7.39 (m, 5H), 7.37-
7.32 (m, 1H), 7.03 (t, J = 7.6 Hz, 1H), 6.95 (d, J = 8.3 Hz, 1H), 5.25 (d, J = 12.6 Hz, 1H),
4.65 (dd, J = 10.3, 5.6 Hz, 1H), 4.25 (dd, J = 12.2, 10.4 Hz, 1H), 3.94-3.87 (m, 1H); **C
NMR (100 MHz, CDCl3): 6155.8, 153.5, 137.5, 132.7, 129.1, 129.0, 126.8, 125.7, 122.1,
117.6, 113.4, 85.9, 69.2, 53.1; MS m/z (relative intensity) 253 (M*+2, 2), 251 (M", 100),
145 (15), 117 (9). HRMS calcd for CiH1sNO, (M*) 251.0941, found 251.0952.

(13) 6-M ethoxy-3-phenyl-3a,4-dihydr 0-3H-chr omeno[4,3-c]isoxazole (13a)

N—O
/ Ph

OMe
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Colorless Solid; mp :130-132°C

H NMR (400 MHz, CDCls): §7.47-7.36 (m, 6H), 6.99-6.92 (m, 2H), 5.28 (d, J = 12.6
Hz, 1H), 4.77 (dd, J = 10.3, 5.6 Hz, 1H), 4.27 (dd, J = 12.5, 10.4 Hz, 1H), 3.93 (dd, J =
12,6, 5.8 Hz, 1H), 3.88 (s, 3H); °C NMR (100 MHz, CDCls): §153.4, 148.9, 1455,
137.3, 129.2, 126.9, 121.9, 117.3, 114.0, 113.9, 86.1, 69.7, 56.3, 52.8; MS m/z (relative
intensity) 283 (M*+2, 2), 281 (M", 100), 117 (46). HRMS calcd for Ci7H1sNOz (M)
281.1046, found 281.1051.

(14) 3-Phenyl-3a,4-Dihydr 0-3H-benzo[5,6]chr omeno[4,3-c]isoxazole (14a) ®

e
(@]

Colorless Solid; mp : 215-217 °C
'H NMR (400 MHz, CDCl3) §9.09 (d, J = 8.5 Hz, 1H), 7.77 (t, J = 7.8 Hz, 2H), 7.64-
7.60 (m, 1H), 7.49-7.36 (m, 6H), 7.07 (d, J = 8.9 Hz, 1H), 5.24 (d, J = 12.4, 1H), 4.71 (dd,
J = 10.2, 5.7 Hz, 1H), 4.37 (dd, J = 12.4, 10.4 Hz, 1H), 4.07-3.99 (m, 1H); **C NMR
(100 MHz, CDCls): §155.9, 154.1, 137.8, 133.7, 130.8, 129.6, 129.2, 129.1, 128.8, 128.6,
126.9, 124.9, 118.4, 115.2, 106.4, 84.7, 69.2, 54.4;, MS m/z (relative intensity): 302
(M*+1, 3), 301 (M", 100), 117 (9); HRMS calcd for CyHisNO, (M™¥) 301.1097, found
301.1107.
(15) (3a,4-Dihydro-3H-chromeno[4,3-c]isoxazol-3-yl)methyl acetate(15a)

N—O

(@]

Colorless Solid; mp : 113-115°C

'H NMR (400 MHz, CDCl3): §7.84 (dd, J = 7.8, 1.5 Hz, 1H), 7.37-7.33 (m, 1H), 7.04-
7.00 (m, 1H), 6.97 (d, J = 8.4 Hz, 1H), 5.05-4.98 (m, 1H), 4.66 (dd, J = 10.4, 5.4 Hz, 1H),
4.13 (dd, J = 13.1, 10.4 Hz, 1H), 4.07 (d, J = 6.2 Hz, 2H), 3.99-3.95 (m, 1H), 2.08 (s,
3H); 3Cc NMR (100 MHz, CDCl3): 6170.4, 155.7, 151.7, 132.7, 125.9, 122.2, 117.6,
113.3, 78.2, 65.9, 61.8, 46.9, 20.9; MS m/z (relative intensity): 247 (M, 100), 205 (20),
187 (76), 174 (23), 146 (20), 145 (10); HRMS calcd for CisH1sNO, (M*) 247.0839,
found 247.0847.
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(16) (6,7-Dimethoxy-3a,4-dihydro-3H-chromeno[4,3-c]isoxazol-3-yl)methyl acetate
(16a)
N"Q oac

MeO (0]
OMe

Colorless Solid; mp : 123-125°C
'H NMR (400 MHz, CDCl3): 67.58 (d, J = 8.8 Hz, 1H), 6.66 (d, J = 8.8 Hz, 1H), 5.03-
4.98 (m, 1H), 4.78 (dd, J = 10.4, 5.4 Hz, 1H), 4.12 (dd, J = 13.1, 10.4 Hz, 1H), 4.07 (dd,
J=6.3,3.1 Hz, 2H), 3.97-3.93 (m, 1H), 3.91 (s, 3H), 3.86 (s, 3H), 2.08 (s, 3H); *C NMR
(100 MHz, CDClj3): 6170.5, 156.1, 151.5, 149.8, 137.8, 121.2, 107.7, 106.7, 77.9, 66.5,
61.8, 61.3, 56.4, 47.1, 20.9; MS m/z (relative intensity): 309 (M*+2, 2), 307(M", 100),
265(12), 247(5), 218(8); HRMS calcd for CysH17NOg (M™) 307.1050, found 307.1065.
(17) 2a,2a1,3,4,5,5a-Hexahydr oxantheno[9,1-cd]isoxazole (17a) **

N—QO

0

o
Colorless Solid; mp : 103-104 °C (103-104 °C)
'H NMR (400 MHz, CDCl3): §7.84 (dd, J = 7.8, 1.3 Hz, 1H), 7.35-7.31 (m, 1H), 6.97 (t,
J=7.6 Hz, 1H), 6.93 (d, J = 8.4 Hz, 1H), 4.93 (dd, J = 16.8, 8.4 Hz, 1H), 4.76-4.69 (m,
1H), 3.83 (t, J = 7.7 Hz, 1H), 2.04-1.98 (m, 2H), 1.65-1.56 (m, 1H), 1.45-1.34 (m, 1H),
1.33-1.25 (m, 1H), 1.12-1.00 (m, 1H); *C NMR (100 MHz, CDCl3): §153.4, 150.4,
132.6, 125.2, 121.3, 117.9, 112.7, 80.2, 74.7, 47.2, 27.6, 27.0, 17.1; MS m/z (relative
intensity): 216 (M*+1, 22), 215 (M", 100), 200 (15), 159 (10), 138 (9), 120 (10). HRMS
calcd for Ci3H13NO, (M™) 215.0941, found 215.0949.
(18) 7-Methoxy-2a,2a1,3,4,5,5a-hexahydr oxantheno[9,1-cd]isoxazole (18a)

N—QO

/

o

OMe
Colorless Solid; mp : 121-123°C
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'H NMR (400 MHz, CDCls): §7.46 (t, J = 4.7 Hz, 1H), 6.94 (d, J = 4.8 Hz, 2H), 4.96 (dd,
J=16.8, 9 Hz, 1H), 4.86 (dd, J = 12.3, 6 Hz, 1H), 3.89 (s, 3H), 3.85 (t, J = 7.7 Hz, 1H),
2.07-1.99 (m, 2H), 1.65-1.59 (m, 1H), 1.47- 1.36 (m, 1H), 1.35-1.25 (m, 1H), 1.13-1.01
(m, 1H); *C NMR (100 MHz, CDCls): §150.5, 149.3, 143.2, 121.1, 116.9, 113.9, 113.3,
80.5, 75.3, 56.2, 47.2, 27.8, 27.0, 17.2; MS m/z (relative intensity): 246 (M*+1, 14), 245
(M*, 100), 204 (11), 150 (12). HRMS calcd for CiHisNOs (M*) 245.1046, found
245.1059.

(19) 4H-chromeno[4,3-c]isoxazole (19a) '*

QKY
(@]

Gummy liquid
'H NMR (400 MHz, CDCl3): § 8.21 (t, J = 1 Hz, 1H), 7.87 (dd, J = 7.6, 1.5 Hz, 1H),
7.37-7.33 (m, 1H), 7.09-7.05 (m, 1H), 7.01 (d, J = 8.2 Hz, 1H), 5.23 (d, J = 1.1 Hz, 2H);
3C NMR (100 MHz, CDCl3): §155.1, 153.9, 150.8, 132.3, 124.8, 122.6, 118.1, 114.2,
111.4, 61.6; MS m/z (relative intensity) 173 (M, 100), 146 (5), 145 (44), 117 (4), 90 (2).
HRMS calcd for CioH7/NO, (M) 173.0471, found 173.0480.
(20) 6-methoxy-4H-chr omeno[4,3-c]isoxazole(20a) *®
N—O
L/
o
OMe
Colorless Solid; mp : 126-128 °C(114-116 °C)
'H NMR (400 MHz, CDCl3): §8.22 (s, 1H), 7.50 (dd, J = 7.6, 1.1 Hz, 1H), 7.04 (t, J =
7.8 Hz, 1H), 6.97 (d, J = 8.4 Hz, 1H), 5.32 (s, 2H), 3.91 (s, 3H); *C NMR (100 MHz,
CDCl3): 6153.8, 150.8, 149.3, 144.5, 122.4, 116.5, 114.9, 114.2, 111.3, 61.9, 56.3; MS
m/z (relative intensity) 205 (M*+2, 2), 203 (M*, 100), 175 (13), 174 (10), 146 (15).
HRMS calcd for Cy1H9NOs (M™) 203.0577, found 203.0586.
(21) 8-bromo-6-methoxy-4H-chromeno[4,3-c]isoxazole(21a):
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N-Q
Br 4 VY

(@]
OMe

Colorless Solid; mp : 144-146 °C
H NMR (400 MHz, CDCl3): 68.23 (t, J=1Hz, 1H), 7.63 (d, J= 2.2 Hz, 1H), 7.07 (d, J
= 2.2 Hz, 1H), 5.32 (d, J = 1.1 Hz, 2H), 3.91 (s, 3H); *C NMR (100 MHz, CDCl)
0 152.7, 151.0, 149.9, 143.4, 1188, 117.2, 115.8, 114.4, 110.9, 61.9, 56.4; MS m/z
(relative intensity) 283 (M*+2, 71), 281 (M*, 100), 253 (54), 238 (23), 226 (19), 210 (17),
185 (32), 159 (27), 93 (31). HRMS calcd for CyHgBr'®NO; (M*) 280.9682, found
280.9706. C11HgBr*'NO; (M*+2) 282.9662, found 282.9693.
(22) 8-chloro-4H-chromeno [4,3-c]isoxazole(22a)

N—O

O

Colorless Solid; mp : 140-142 °C

'H NMR (400 MHz, CDCls): 68.23 (s, 1H), 7.84 (d, J = 2.3 Hz, 1H), 7.29 (dd, J = 8.4,
2.4 Hz, 1H), 6.96 (d, J = 8.5 Hz, 1H), 5.24 (s, 2H); *C NMR (100 MHz, CDCl3):
8153.5,153.1,151.2,132.2,127.7, 124.4,119.5,115.3, 111.4,61.7; MS m/z (relative
intensity) 209 (M*+2, 34), 207 (M*, 100), 179 (54), 153 (15), 125 (15), 116 (8), 98 (14),
63 (49). HRMS calcd for CiHeCI®NO, (M*) 207.0082, found 207.0090. for
C10HeCI*'NO, (M* +2) 209.0052, found 209.0079.

(23) 3H-benzo[5,6]chromeno[4,3-clisoxazole (23a) 1®

Colorless Solid; mp : 178-180 °C(reported 181-182 °C)

'H NMR (400 MHz, CDCls): §9.04 (d, J = 8.4 Hz, 1H), 8.26 (s, 1H), 7.83 (d, J = 8.9 Hz,
1H), 7.80 (d, J = 8.2 Hz, 1H), 7.67-7.62 (m, 1H), 7.48-7.43 (m, 1H), 7.18 (d, J = 8.3 Hz,
1H), 5.32 (d, J = 1 Hz, 2H); *C NMR (100 MHz, CDCls): §154.9, 154.6, 149.7, 133.0,



Supplementary Material (ESI) for Green Chemistry
Thisjournal is© The Royal Society of Chemistry 2010

130.3, 129.9, 128.6, 128.5, 126.6, 125.0, 118.8, 111.9, 108.1, 61.5; MS m/z (relative
intensity) 224 (M*+1, 26), 223 (M*, 100), 195 (61), 166 (18), 140 (34), 114 (49). HRMS
calcd for CuHeNO, (M*) 223.0628, found 223.0635.

(24)Glucose-isoxazoline (24a) 119 2

Colorless Solid; mp : 107-109 °C (107-109 °C)
'H NMR (400 MHz, CDCl3): 65.99 (d, J = 3.6 Hz, 1H), 4.99 (d, J = 1.9 Hz, 1H), 4.59 (d,
J = 3.6 Hz, 1H), 4.55-4.50 (dd, J = 10.8, 8.5 Hz, 1H), 4.20 (dd, J = 10.8, 6.3 Hz, 1H),
4.00 (d, J = 2.0 Hz, 1H), 3.87 (dd, J = 9.2, 8.8 Hz, 1H), 3.70-3.60 (m, 1H), 3.31 (t, J =
11.0 Hz, 1H), 1.54 (s, 3H), 1.34 (s, 3H); *C NMR (100 MHz, CDCls) § 154.3, 112.7,
106.3, 83.5, 82.7, 715, 70.9, 70.1, 44.1, 26.9, 26.4; MS m/z (relative intensity) 242
(M*+1, 5), 241 (M", 18), 226 (100), 184 (30), 166 (31), 71 (25). HRMS calcd for
C11H1sNOs (M™) 241.0945, found 241.0950.
(25) (baS, 6R, 7R, 8aR)-5a,6,7,8a-Tetrahydro-6,7-isopropylidenedioxy-4H-
furo[2',3':5,6]pyrano[4,3-c]isoxazole (25a) !
O~N
Ao
o]
o
o1
Colorless Solid; mp : 140-142°C (144-146 °C)
'H NMR (400 MHz, CDCls): §8.24 (s, 1H), 6.01 (d, J = 3.6 Hz, 1H), 5.22 (d, J = 2.2 Hz,
1H), 4.91 (d, J = 14.4 Hz, 1H), 4.70 (d, J = 3.6 Hz, 1H), 4.53 (dd, J = 14.2, 1.3 Hz, 1H),
4.13 (d, J = 2.2 Hz, 1H), 1.58 (s, 3H), 1.37 (s, 3H); *C NMR (100 MHz, CDCl3) §154.9,
151.5, 112.7, 112.6, 106.3, 83.7, 80.7, 68.7, 60.7, 27.1, 26.5; MS m/z (relative intensity)
240 (M*+1, 2), 224 (100), 182 (32).
(26) (3a,4-dihydr o-3H-chromeno[4,3-c]isoxazol-3-yl)methanol (15b)
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N-Q

O

'H NMR (400 MHz, CDCl): §7.80 (dd, J = 7.8, 1.6 Hz, 1H), 7.36-7.31 (m, 1H), 7.01
(dd, J = 7.4, 1.0 Hz, 1H), 6.96 (d, J = 8.1 Hz, 1H), 4.89-4.83 (m, 1H), 4.65 (dd, J = 10.5,
5.7 Hz, 1H), 4.35 (dd, J = 13.0, 10.5 Hz, 1H), 3.94-3.86 (m, 1H), 3.69 (dd, J = 12.2, 4.5
Hz, 1H), 3.59 (dd, J = 12.2, 4.8 Hz, 1H), 2.27 (brs, 1H); *C NMR (100 MHz, CDCl3) &
155.7, 152.4, 132.5, 125.7, 121.9, 117.5, 113.2, 81.1, 65.9, 61.3, 46.3. MS m/z (relative
intensity) 205 (M*, 100), 174 (39), 174 (12), 158 (4), 146 (34), 119 (8).

(27) (3a,4-dihydr o-3H-chromeno[4,3-c]isoxazol-3-yl)methyl methanesulfonate (15c)
N-O O

0O~-&”

/ S

)
o

'H NMR (400 MHz, CDCl3): §7.80 (dd, J = 7.8, 1.6 Hz, 1H), 7.39-7.35 (m, 1H), 7.05-
7.01 (m, 1H), 6.98 (dd, J = 8.4, 1 Hz, 1H), 5.08-5.03 (m, 1H), 4.69 (dd, J= 10.4, 5.5 Hz,
1H), 4.25-4.18 (m, 3H), 4.04-3.97 (m, 1H), 3.09 (s, 3H); *C NMR (100 MHz, CDCl3) &
155.8, 152.1, 133.0, 125.9, 122.2, 117.8, 112.9, 77.7, 66.7, 65.7, 46.9, 37.9; MS m/z
(relative intensity) 285 (M*+2, 8), 284 (M*+1, 14), 283 (M", 65), 187 (12), 174 (100),
158 (8), 146 (12), 131 (5).
(28) 3-(azidomethyl)-3a,4-dihydr o-3H-chromeno[4,3-c]isoxazole (15d)

N—O

(@]

'H NMR (400 MHz, CDCl3): §7.84 (dd, J = 7.8, 1.6 Hz, 1H), 7.38-7.34 (m, 1H), 7.05-
7.01 (m, 1H), 6.98 (d, J = 8.4 Hz, 1H), 4.96-4.91 (m, 1H), 4.65 (dd, J = 10.5, 5.6 Hz, 1H),
4.20 (dd, J = 13.1, 10.4 Hz, 1H), 3.97-3.89 (m, 1H), 3.34 (d, J =5.7 Hz, 2H); *C NMR
(100 MHz, CDCl3) ¢ 155.8, 151.9, 132.8, 126.0, 122.2, 117.7, 113.3, 79.2, 65.9, 50.4,
47.0; MS m/z (relative intensity) 231 (M*+1, 24.2), 230 (M*, 100), 201 (1), 185 (8), 174
(20), 156 (17), 146 (25), 145 (8), 129 (4), 91 (5), 68 (11).

(29) (1-((3a,4-dihydr o-3H-chromeno[4,3-c]isoxazol-3-yl)methyl)-1H-1,2,3-triazol-4-
yl)methanol (15€)
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OH

Colorless Solid; mp : 181-183°C

'H NMR (400 MHz, dmso-de): 87.94 (s, 1H), 7.73 (dd, J = 7.8, 1.4 Hz, 1H), 7.45-7.40
(m, 1H), 7.08-7.04 (m, 2H), 5.25-5.18 (M, 1H), 4.71 (dd, J = 10.3, 5.7 Hz, 1H), 4.57-4.51
(m, 3H), 4.37 (dd, J = 14.2, 3.8 Hz, 1H), 4.31 (dd, J = 13.1, 10.4 Hz, 1H), 4.18-3.92 (m,
1H), 3.75 (brs, 1H): *C NMR (100 MHz, dmso-dg) & 155.3, 151.9, 148.0, 132.6, 125.1,
123.4,121.7, 117.4, 113.1, 79.3, 65.3, 65.9, 54.9, 48.9, 46.1; MS m/z (relative intensity)
286 (M*, 80), 269 (2), 211 (4), 184 (8), 174 (11), 146 (100), 113 (11), 84 (5), 68 (7).
HRMS calcd for C14H14N403 (M) 286.1066, found 286.1063.

'H NMR and **C NMR Spectra Copies
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3a,4-Dihydr 0-3H-chromeno[4,3-c]isoxazole (1a): *H NMR (400 MHz, CDCl3)
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C13 spectrum of

~ <« ~mm ~
.o e o@ 0 o = Current Data Parameters
s [T J4Y) o ~ w NAKE njr-1-153
= a9 SunNTo N EXFN 4
[ PROCKD 1
\ | ‘
\ 2 - acqulsition Faraneters
Date_ 20030614
Tine 18.2¢
INSTRUM spect
FRORHD 5 nn BB0 BB-1H
PULPROG 2gpg30
T 685536
SOLVENT £ocla
1
/
——---= CHENNEL #1 =--—-
et 130
FL .90 wsec
FLL 5.00 48
sFo1 100.5242995 WHr
CHENNEL £
waltzib
H
90.00 usec
0.00 a8
19,10 43
PLi3 22,10 d8
sFoR 4001319000 MHz
Processing paraneters
32768
1006127512 ¥Hz
EM
= 0
Le 1.00 He
] o
FC 1.40
10 KMA plot parameters
oy 12 .50 cm
L L s e L e e A e L A e s s B
ppm 200 175 150 125 50 25 Ft 2
Fap -10.000 ppm
F2 -1006,13 H
FENCH 11.50000 ppr/en

HZCN 115704663 He/en



Supplementary Material (ESI) for Green Chemistry
Thisjournal is© The Royal Society of Chemistry 2010

6,8-di-tert-butyl-3a,4-dihydr o-3H-chromeno[4,3-c]isoxazole (2a): *H NMR (400 MHz,

CDCly)
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6-M ethoxy-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (3a): *H NMR (400 MHz,

CDCly)
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6-M ethoxy-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (3a): **C NMR (100 MHz,
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8-Bromo-6-methoxy-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (4a) *H NMR (400
MHz, CDCl5)
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8-Bromo-6-methoxy-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (4a) *C NMR (100
MHz, CDCls)
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8-Chlor0-3a,4-dihydr o-3H-chromeno[4,3-c]isoxazole (5a): *H NMR (400 MHz,
CDCly):
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8-Chlor 0-3a,4-di hydr o-3H-chr omeno[4,3-c]isoxazole (5a): *C NMR (100 MHz,
CDCly):
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8-Bromo-3a,4-dihydro-3H-chromeno[4,3-c]isoxazole (6a): ‘H NMR (400 MHz,
CDCly)
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8-Nitro-3a,4-dihydr o-3H-chromeno[4,3-cisoxazole(7a): *H NMR (400 MHz, CDCl5)

Current Data Par
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8-Nitr o0-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole(7a): *C NMR (100 MHz, CDCl3)
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3a,4-Dihydr 0-3H-benzo[5,6]chr omeno[4,3-c]isoxazole (8a) *H NMR (400 MHz,
CDCly):
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3,3-Dimethyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole(9a): *H NMR (400 MHz,

CDCly):

H spectrum of
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3,3-Dimethyl-3a,4-dihydro-3H-chro

CDCly):

C13 spectrum of

a
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3-Methyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (10a): *HNMR (400 MHz,
CDCly):

Gurrent Data Paransters
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3-Methyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (10a): *C NMR (100 MHz,
CDCly)’

Ci3 spectrum of

o @ g m o
[Ty BT e BTy R+ o -
QWi o - @
Mmaagsd o o
| ‘ | IRETALM
\ | PROSHD
| [ PULPROB
el
SOLVENT
NS
05
SHH
FIDAES
AD
G
o4 19,950 usec
e 6.50 usec
TE 00,2 K
0t 2.00000000 SeC
dit 0,03000000 sec
N-O DELTA 189599998 sec
MCREST 0.00000000 sec
/ HERAK 0,01500000 sec
CHANNEL. +1
(6]
2 - Processing para
ST 32758
SF 0.6127543 MHz
O 2
538 0
La 1.00 Hz
G 0
o 1.40
, p | .
-_——— - 7y 7 T T T T
ppn 200 175 150 125 75 5 25

PRMCN £4.50000 ppn/en
HzeH 1497,04683 Hzfen




Supplementary Material (ESI) for Green Chemistry
Thisjournal is© The Royal Society of Chemistry 2010

8-bromo-6-methoxy-3-methyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (11a)
'"HNMR (400 MHz, CDCl3):

Current Data Paraneters

NAME mjr-1-309
H spectrum of EXPHD (]
PROCKD 1
gL 83 5 =
£ 0 SO @ ~ S F2 - Acquisition Psrameters
o L -] ~t L= Date_ 20091020
| l L ! Tire 14.14
\, .I/ INSTRUM spect
{ PHOGHD 5 mm B3O BE-tH
FULPROG 2930
0 16384
SOLVENT cocla
NS 3
0s 0
SWH 5995.204 Hz
F10AES 0,365918 Hr
s 1.3664756 sec
RG 203.2
Dw 63,400 usec
DE 6.50 usec
N-Q TE 209.4 K
| DL 1.50000000 sec
Br MCREST 000000000 sec
MCHAK 0.04500000 sec
o —== CHANNEL f1
OMe UG
Pt 10
PL1 0 E
SFO1 4001326008 MHz
F2 - Processirg parameters
sI 16384
SF 400, 1300068 MHz
HOH EM
S5B o
LE S0 Hz
6B 0
FC il
40D NMA plot parameters
L ox 20
oY
N S | Fip
Fi
T J e
I\ \ A F2
o o — [z} PEMCH
£ 3|5 & HzCH
E = o =
£ =1 =1 ol
r T T T T T T T T T
ppm :

8-bromo-6-met

NMR (100 MHz, CDCls):
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3-Phenyl-3a,4-dihydr o-3H-chr omeno[4,3-c]isoxazole (12a): *H NMR (400 MHz,
CDCly):

Current Data Paraneters
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3;Phenyl -3a,4-‘di hydro-3H-chromeno[4,3-c]isoxazole (12a) :\ 3C NMR (100 MHz,
CDCl3):
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6-M ethoxy-3-phenyl-3a,4-dihydr 0-3H-chromeno[4,3-c]isoxazole (13a) *H NMR (400
MHz, CDCl3):

Current Data Parameters
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H spectrum of EXPND 3
PROCND 1
DD ON DD NN DDME NSO~ DS Y 0@ o =
bt UANnoODD =D 9 =R s P T TR ) =t =1
S NN SATIOMOAO OO~ O®© o r:) = F2 - Acquisition Parameters
L T B T T I R T T R R R L - =) Date_ 20090909
L L L. | J N ! Tire 8.014
= INSTRUM spect
FROBHD & mn B30 BE-1H
FULPROG 2930
] 16384
SOLVENT £0c13
NS ®
) 0s 0
[ SWH 204 He
FI0AES 0.355918 Hz
| 4 1.3654756 5=
RG 104.6
DW 63,400 usec
| DE usac
TE K
| Dt 1.50000000 sec
MCREST ©.00000000 sec
NCHAK 0.04500000 sec
’\/l Q | CHANNEL f1
Ph NuC1
Ft 10
PLL o
SF0L 4001326008 MHz
o
F2 - Processing paraneiers
OMe ‘ 51 16354
SF 4001300080 MHz
{ WOK EM
558 o
| ) ) LB 210 Hz
{ ‘ [ B o
| ( FC oo
| I
4D MR plot parameters
[ ch
o ch
Fip ppm
F1 He
Fap ppm
Fz He
] FRMCH pom/cm
& HZCM Hz/cm
5

6-M ethoxy-3-phenyl-3a,4-dihydr 0-3H-chromeno[4,3-c]isoxazole (13a) *C NMR (100
MHz, CDCl3):

current Data Paramst
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3-Phenyl-3a,4-Dihydr 0-3H-benzo[5,6]chr omeno[4,3-c]isoxazole (14a) *H NMR (400

MHz, CDCl53):

Current Data Parane
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(3a,4-Dihydr o-3H-chromeno[4,3-c]isoxazol-3-yl)methyl acetate(15a)
'H NMR (400 MHz, CDCl3):

~7

3.9556

-2.0833

—1.6059

Current Data Paraneters
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(3a,4-Dihydr 0-3H-chr omeno[4,3-c]isoxazol-3-yl)meth
3C NMR (100 MHz, CDCl5):
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(6,7-Dimethoxy-3a,4-dihydr o-3H-chr omeno[ 4,3-c]isoxazol-3-yl)methyl acetate (16a)
'H NMR (400 MHz, CDCl3):

Current Data Parameters

NAME mir-1-2
H spectrum of EXPND 3
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(6,7-Dimethoxy-3a,4-dihydr o-3H-chr omeno[ 4,3-c]isoxazol-3-yl)methyl acetate (16a)
'H NMR (400 MHz, CDCl3):

current Data Param
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2a,2al,3,4,5,5a-Hexahydr oxantheno[9,1-cd]isoxazole (17a) 'H NMR (400 MHz,
CDCly):

Current Data Paraneters
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2a,2al,3,4,5,5a-Hexahydr oxantheno[9,1-cd]isoxazole (17a) *C NMR (100 MHz,
CDCly):

Current Data Parameters
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7-Methoxy-2a,2al,3,4,5,5a-hexahydr oxantheno[9,1-cd]isoxazole (18a) *H NMR (400
MHz, CDCl3):

Current Data Paranst
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7-Methoxy-2a,2al,3,4,5,5a-hexahydr oxantheno[9,1-cd]isoxazole (18a) *C NMR (100
MHz, CDCl3):

current Data Parar
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4H-chr omeno[4,3-c]isoxazole (19a) *H NMR (400 MHz, CDCl5):
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4H-chromeno[4,3-c]isoxazole (19a) *C NMR (100 MHz, CDCls):
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Current Data Parameters
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F2 - Processing paraneters
SI 16384
SF 400.1300083 MHz
HOW EM
§58 0
LB 010 Hz
G 0
PC 1.00

(4.9

oy

F1p D

F1 Hz

Fop npm

F2 Hz
PRMCH pem/cr
HZoM Hz/em

current Data Parameters
NAME mir-1-239
EXPMO 4
PROCND 1

F2 - acquisition Parameters

INETAUM
PROGHD

TE 299.4 K

<38 2.00000000 sec
dit 0,03000000 sec
DELTA 1.89999998 sec
MCREST 000000000 sec
MCWAE 0.01500000 sec

m——— CHANNEL #1 mm———

NuCt 130

PL B.90 use:
PL1 5.00 dB
SF0L 100.6243390 MHz

SF 1006127498 MHz

L EM
G5B o
Le 1.00 Hz
Gl 0
PC 1.40

D MMR plot paraneters
o 20,0

0 cn

o 12.50 cn
Fip 220.000 ppm
Fi 22134.80 He
-10.000 ppm

4 Hz

50000 ppm/cn
Hzew 1157,04653 Hz/cn
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6-methoxy-4H-chr omeno[4,3-c]isoxazole(20a) *H NMR (400 MHz, CDCl):

Current Data Paraneters

NAME mir-1-245
H spectrum of EXPND 5
PROCKD 1
W DWMmeE e o - m o =
- =2 MW WM mw pa) o o =]
E o [ TNoc oo oo @ 00 S F2 - Acauisitlon Parameters
a o - N ] ™ - o Date_ 20090927
‘ J | ! Tire 14.47
A o \/ INSTRUM spect
A Y FROGHD nn B30 BE-1H
FULPROG 2930
] 16384
SOLVENT cocl3
NS
0s
SWH Hz
FIDAES Hr
a 580
- RG
N O oW usec
/ / DE usec
TE
DL sec
MCREST 000000000 sec
MCHAK 0.01500000 sec
O
OMe
11 1E384
SF 1300076 MHz
WOK 2]
558 o
LB 0.10 Hz
GB 0
FC 1.00
I 10 MMA plot paramete
[
of
— o J FiP 10,500 ppm
Fi 4201.37 Hy
1l J F2p
i A 2
= r~| foe o PPHCH
4 RS & HzeH
|3 IS "
5 S| == ™

ppm a

6-methoxy-4H -chr omeno[4,3-c]isoxazole(20a) **C NMR (100 MHz, CDCl5)

Current Data Parar

HAVE wir-
C13 spectrum of EXPND
PROCND 1
@™ @ = mwoo @
amas mem A T F2 - Acaulsition Parameters
do o @ e T - -0 Dat: 200908
nEe3 AeaEa © B
ST Loooa Time .
/ | INSTAUM spe
/ \ PACBHD 5§ mm B8N0 BE-1H
| PLLPAOS 290030
™ 55536
SOLVENT £oc13
Hs 110
os o
SHH 25062_656 Hz
FIDAES
A0
a6
oW
0E
TE
_ 01 2.00000000 sec
N dit 0.,03000000 sec

OMe

1006243390 MHz

CHAMNEL 2

wal
(=]
PCFDE 100,00 usec
PLZ 0.00 dB
PLLZ 19,10 dB
PL13 22.10 dB
SFO2 400.4310000 MHz

F2 - Processing paraneters

§1 2758

SF 100.6127528 MHz
DK EM

556 0

LB 1.00 Hz
GE o

PC 1.40

1D NMR plot paraheters
ex 20

oy 12.50 cn
r T T T FipP 220000 ppm
ppm 0 150 F1 22134 80 Hz
Fop -10.000 ppn
2 -1006.,13 Hz
PRMCH £4.50000 ppn/cm

HzeM

115704653 Hz/on
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8-br omo-6-methoxy-4H-chromeno[4,3-c]isoxazole(21a)*H NMR (400 MHz, CDCl5):

Current Data Parameters

HAME mir-1-305
H spectrum of EXPMD 2
PROCNG 1
mmo o @ o m ~ ]
o m e m e n o =~ =
R E R g 3 Ee - acuuisuiuzczzri?sters
L L . ate_ 200910
S o 0 ul-. ™ = Tiee 1
\/ | \Vi INETRUM spect
| Y FROBHD & mn B30 BE-iH
FULPROG 2930
46384
SOLVENT cocia
E-
0.36591B Hz
1.3664756 sec
NQ
/
Br %
[¢]
OMe
4001326008 WHz
F2 - Processing parane
S1 16384
SF 400.1300072 MHz
HOH EM
S58 0
LE 0.10 Hz
GE 0
FC 1.00
tn
o
A - I
Hz
I I ppm
AN Hz
2 1 pa) pal ppm/cn
& gl g B He/m
& = - ~
5 - = - -
r T T T T T T T T T T T T T T T T T T
ppm ]

8-bromo-6-met

Current Dsta Paramsters
NAVE mjr—4-305
C13 spectrum of EXPND 4
PROCHO 1

— P a
ERNERE] s®a - Fe - Acautsttion Faranetars
e R i g

QB8 T B © : e

~—15

Br

OMe

=Z

\
o

N\

Th
INSTALM
PROBHD
PULPROG

o
SOLVENT
5

c
,01500000 sec

CHANNEL, 4 —mmmmme
13C

0

L8 1.00 Hz
]
r

hoxy-4H-chr omeno[4,3-c]isoxazole(21a)'H NMR (400 MHz, CDCly):

E 68
SF 100.6127482 MHz
EM
‘ " J

1£.50000 ppr/cn
Hiew 115704653 Hz/cn
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8-chlor 0-4H-chromeno[4,3-c]isoxazol e(22a)

H spectrum of

= NYES SRR ENE = & B 2
a o mmm Mmoo J o0 o Te] o =}
= @~ P R 1D w0 - - =4
N |
N-O
cl (L
(@)
S U J _ . |
.'FH‘\
7 =
H B
£ . N
-—,—
ppm ] [ a 2 0
8-chlor 0-4H-chromeno[4,3-c]isoxazol e(22a)
C13 spectrum of
- wro -
x5 RER BR5 F
Mo o @0~ ] -
en i mes B
\ ) | \V
( RN
-
Cl %
o
ppm 200 175 150 125 100 74 50 25

Current Data Parameters
NAME mir-1-300
ExPND 2
PROCKD 1

F2 - Acquisition Parameters
Date_ 20091003
Tire 21.15
INSTRUM spect
FROBH] & mn B30 BE-1H
PULPROG 2930

! 16384
SOLVENT coc13

NS k-

os o
SWH 5995.204 Hz
FIDAES 0.365918 Hz
Ad 1.3664756 sec
RG 256

oW 83,400 usec
DE 6.50 usec
TE 289.6 K
DL 1.50000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec

= CHARNMEL f1

nuCL

FL 10

PLL 0.00 08
SFOL 400.1326008 MHz
F2 - Processing parareters
s 16384

SF 400.1300072 MHz
WOW EM
S5B o

LB 0.10 Hz
6B 0

FC 1.00

4D NMA plot parameters
2

[+ cn

oY ch
Fip ppm
Fi Hz
F2p ppm
F2 =200.06 Hz
PPMCH 0.55000 ppm/cm
HZCM 220 0 Hz/em

EXPNO 3
PROCKD 1

INSTHUM spi

PROBHD 5 wn BE0 BE-tH
PULPROS 230930

™ 56536
SOLVENT EIRE]

NS

s

SHH

FIDRES

A8

AG

oK 18,550 usec
e 6.50 usec
TE 300.4 k
01 2.00000000 sec
dit 0,03000000 sec

F2 - Processing parameters

§1 32768
SF 100.6127430 MHz
WOW EM
558 0
L8 1.00 Hz
GE o
PC 1.40

10 MMR plot paraneters
ex 20,

ppn/en
4653 Hz/on
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H spectrum of

Dm0~ Mo OO WD~ e W =00 oM o m
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= - w| (~|m]ole] o
5 3 (g (3lzlzls 2
o o wn —|oD|D o
i o al === -
= [~ [=] ORI R ] 3]
ppm B & 4 0
3H-benzo[5,6]chromeno[4,3-c]isoxazole (23a)
C13 spectrum of
0o = O o f=1
[=1it=] n oNod (I}
£ < < P
g 33 FEE @
ppm 200 175 150 125 100 75 a0 25 0

Current Data Paraneters

NAKE mir-1-274

EXPND 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20090912

Tire 1.7

INSTRUM spect

PROSHD 5 mm BSO BE-1H

RULPROG 2930

o 16384

SOLVENT coold

NS 32

0s 0

SWH 5995.204 Hz

FIDAES 0,365918 Hr

Al 1.3664756 sec
usec
usec
K
sec
sec

0.01500000 sec

== [HANNEL fi

10.00 uset
0.00 o8

SFO1 400, 1326008 NHz
F2 - Processing paransters
S1 1E384
SF 400.1300208 MHz
HOH EM
558 ]
Le A0 Hz
6B o
PC 0o

Y
Fi1p
Fi
Fap
F2
PRMCH
HZCM

©.55000 pem/cm
220.07150 Hefcm

F2 - acquisition Farameters

20080813
13.20
INSTAUM
PROGHD
PULPARDG
o
SOLVENT
5]
Ds
SHH
FIDAES
el
RE
oW 19,550
DE 6.50
TE 298.8
s} 2.00000000 sre
dil 0,03000000 4
DELTA 1.89999398 seC
MCREST 0.00000000 sec
MEWAK 0.01500000 sec

PL 8,90 usec
PL1 5.00 o8
SFOL 100.6243390 MHz

F2 - Processing par

51 32768
SF 1006127438 WHz
L EW
558 [
La 1.00 Hz
G0 0
PC 1.40

40 NMR plot parsheters
(4

0,00 on
oy 12.30 cn
Fip 220.000 ppm
Fi Hz
Fep ppn
F2 Hz
PRMCH £1.50000 ppn/cn

Hzem 1157 04663 Hz/cm
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Glucose-isoxazoline (24a):

Current Dats Paraneters

HANE mir-1-276
H spectrun of ExPHO H
PROCKO 1
55 < 2
& g ™ =1 F2 - Acquisition Parameters
- o - ? Date_ 20090928
Tirme 21.44
= /J INSTRUM spect
( FROBH) & mn BS0 BE-1H
PULPROG 2930
16384
SOLVENT coc1a
»
0
5.204 Hz
0365918 Hr
13664756 sec
~ 143.7
o) ,\\‘ 83,400 usec
6.50 usec
0. 289.2 k

1.50000000 sec
000000000 sec

(o] MCHAK 001500000 sec
(0]
CHARNEL 1

[t
SFOL 4001326008 KHz

F2 - Processing parameters
SI 16384

SF 4001300061 MHz
WO EM

S58 0

Le 0.10 Hz
6B 0

FC 1.00

0 HNA plot parameters
X 20

i

C
J cY
FiP
Fi
| iy F2p
/ L\I l\ 4‘} ‘ / ‘.‘ L\ \ F2
=z el b e g e sl N PPMCH
5 Il e B st b HZCH
£ e et S B B A
= =3 allal=]al=l=lal =
T T T T T T T T T T T T T T T T T
ppm 8 [ 2

Glucose-isoxazoline (24a):

Current Data Paransters
mjr=1-276
C13 spectrum of 3
1
. @ o ™ mo
& & @ b1 nS
< @ = g
o &8 3 L
] spe
\ 5 m BS0 8-
290930
65536
Ns
0s
SHH
FIDAES
AB
ARG
o4
- 0E
O~N TE
\ o1 2.00000000
(@] dif 0,03000000
DELTA 1.899899 S8
O MCPEST 0.00000000 sec
o HEREK 001500000 sec
o CHANNEL. #2
5.00 a8
100. 6243390 WHz
CHAMNEL 2
8 0
PC 1.40
40 NWR plot parameter
o 20.00 tn
(4 2.50 cf
" T T T T T T T T T T T T T T T T T T T T o
apt 200 150 100
ppl

ppn/en
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(5aS, 6R, 7R, 8aR)-5a,6,7,8a-T etr ahydr 0-6,7-isopr opylidenedioxy-4H-

furo[2',3:5,6]pyrano[4,3-c]isoxazole (25a)

8.2443

7.2684

H spectrum of

w1
<0«
- o

&S c
w e

J

.5
——1.3708

Current Data Parancters

HAME
EXPHO
PROCKRD

mir-1-304
2
1

F2 - Acquisition Parameters

Date_
Tire
INSTRUM
FROBH)
FULPROG
T
SOLVENT

sF0L

20081011
14.13
spect

5 un B30 BB-1H
2930
16384
coe13
3
0
5995.204 Hz
0,355918 Hz
1.3664756 sec
1437
83.400 usec
6.50 usec
299.6 K
1.50000000 sec
000000000 sec
0.0450000

CHARNEL f1

400,1326008 MHz

F2 - Processing parameters

S

r T T T T T
ppm [:]

(5aS, 6R, 7R, 8

aR)-5a,6,7,8a-Tetrahydro-6,7-iso
furo[2’,3:5,6]pyrano[4,3-c]isoxazole (25a)

Ci3 spectrum of

2

T
9

10 NNR plot parameters
X 20

400.1300065 MHz
EM

0
0.10 He
0

1.00

pom/crm
Hz/cm

propylidenedioxy-4H-

~m © o ~ o
@ 10 ~ oo =383
< = aln [Ts)
g = i
[ 1)
| | \ \
B
N o
o
o
o
r T T T T T T T T T T T T T T T T T
ppm 200 150 100 a0 1]

F2 - acquisition Farameters
Date 200

094041

e 12,25
INSTAUM spec
PROSHD 5 nm B8O BB
PULPAOG 290930
™ 55536
SOLVENT c1a
H5 475
D5 0
SHH 062656 Hz
FIDAES 0.382426 Hr
A5 1.3074932 sec
s B193
oM 19.950 usec
DE 5.50 usec
TE 00,0 K
o1 2.00000000 sec
dit 0,03000000 sec
DELTA 1.89999598 sec
MCREST 0.00000000 sec
HCRAK 0.01500000 sec
------ CHANNEL. #1 —=m=—
Huc 130
Py 8,90 usec
PL1 5.00 dB
SFO1 100.6243390 MHz

F2 - Frocessing paransters

51
SF
WO
S5B
LE
6B

PC

32758
4006127438 MHz

1150000 ppn/co
1157,04683 Hzson
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(1-((3a,4-dihydr 0-3H-chromeno[4,3-c]isoxazol-3-yl)methyl)-1H-1,2,3-triazol -4-
yl)methanol (15€) "HNMR (400 MHz, dmso-d):

Current Data Paraneters

HAE mir-1-319
H spectrum of EXPND 10
PROCKND 1
~oow wm oW oD @ s
MY om S WD o; o om e
Fom @ o3gg F2 - acquisition Parameters
o F s . Date_ 20091028
eI T Tire 7.54
B TNSTRUM spect
FROSHD & mm BED BE-1H
FULPROG 2930
T 16384
SOLVENT oMs0
S 32
oS ]
SHH 5095204 Hz
FIDAES 0356348 Hz
[ 1.3664755 sec
OH G 128
_N D 83,400 user
DE B.50 user
N-O Y/ TE 2690 K
N D4 1.50000000 sec
/ MCREST 0.00000000 sec
HCHAK 0.01500000 sec
©) L1 0.00 d
SFOL 400,1336008 WHz
F2 - Processing parameters
sI 16384
SF 400.1300022 WHz
WO EM
I 558 ]
LE 0.10 Hz
G 0
e PC 1.00
‘ = 0.00 ©
_ S — A L "
\.‘ I\ l ) l\l‘
= )| @l (o= (o] <{) e
-4 D IR A A B
g < F| |5 3|a|s ==
f S EETR R ] vl BRI = £
& ol Y 1 o] (] e i 1Y
r T T T T T T T T T T T T T T T T T T T T T
ppm 8 3] 4 2 0

(2-((3a,4-dihydr 0-3H-chromeno[4,3-c]isoxazol-3-yl)methyl)-1H-1,2,3-triazol -4-
yl)methanol (15€) "HNMR (400 MHz, dmso-dg):

current Data Para
NAME mir-1t

C13 spectrum of EXPHO 2
PROCKD 1

.44
.28

F2 - 4cguisition Farameters

~ oo m
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0o @y

Lwn T v T _
Time
INSTRUM

\\ ) PROBHD 5 nm BBO BA-IH
PULPROG zgpa30

T 65536
SOLVENT coc13
NS 824

113.07

"~
™
Il
i

5]
151.91
148.03

ppm

7!

117

———132.61
5

o H SHH

o1

dil
DELTA
MCREST

(6] MEWAR

PL1 5.00 o8

6128201
WO EM
558 0
L8 1.00 Hz

0
PC 1.40
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CCDC number of the crystals,
(14@) 751947
(16a) 751948
(18a) 751949
(25a) 757190
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