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1. Evidence in support of the hypothetic mechanism

To gain further insight into the reaction mechanism, some control experiments
were performed as illustrated in Scheme S1. To address the possible reaction
intermediate, 1-(2-(benzyloxy)phenyl)ethan-1-one (7) was reacted under the standard

conditions for 20 mins, nitrile oxides (8) could be detected by MS (APCI) (Schemes

S1 and S2).
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Scheme S1. Control experiment of 7 with TBN.

Spectrum RT 22.31 - 23.40 {134 scans}
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Scheme S2. The MS(APCI) results for the reaction of 7 was reacted under the

standard conditions for 20 mins.

2. X-ray crystal structure and crystallographic data

The purified compound 2a is dissolved in chloroform and petroleum ether, and
placed in a dark cabinet to slowly evaporate. After several days, a white bulk crystal is
obtained. The X-ray crystal-structure determinations were obtained on a Bruker Smart
APEX CCD area detector diffra ctometer at 296(2) K.
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Figure S1. X-ray crystal structure of compound 2a (displacement ellipsoids are drawn

Table S1. Crystal data and structure refinement for compound 2a

at the 50% probability level).

Identification code CCDC: 2322778
Empirical formula Ci14H13NO3
Formula weight 243.09
Temperature/K 296 (2)
Crystal system monoclinic
Space group C2/c
a/A 10.959 (6)
b/A 10.915 (7)
c/A 19.007 (11)
a/° 90
p/e 90
v/° 90
Volume/A® 2274 (2)
Z 8
Pealeg/cm’ 1.421
w/mm’! 0.101
F(000) 1024.0




3. Experimental Procedures

3.1 Optimization of reaction conditions for the synthesis of ethyl

9-0x0-3,3a-dihydro-9H-chromeno|[3,2-c]isoxazole-3-carboxylate

To evaluate our proposed assumption, 1a was selected as the starting material
for the optimization of the reaction conditions (Table S2). We initiated our
investigation by performing the reaction of la with TBN. At first, several
different solvents were selected to optimize the reaction. The results showed
that only when DMSO was used as solvent to participate in the reaction, the
target product was generated. To our delight, DMSO as the solvent at 80 °C for
10 h led to a 95% yield (Table S2, entry 7). Subsequently, different temperature
were screened for further increasing the reaction conversion. When the
temperature was screened below 80 °C, the yield was significantly reduced
(entries 8-10). As a further investigation, we screened the effect of reaction
time for this annulation reaction (entries 11-13). After a series of screening, it
was found that this reaction is best achieved using la (0.2 mmol), TBN (0.8
mmol) at 80 °C for 10 h (entry 7).

Table S2. Optimization of the reaction conditions for 2a2.

o] o I
O = 3R — L
(o] Solvent, T o g \F_' &
1a _® ga CCDC: 2322778
Entry Solvent T (°C) -BuONO Yield® (%)
1 DMSO 80 3.0 equiv 82
2 Toluene 80 3.0 equiv N.P.
3 Dioxane 80 3.0 equiv N.P.
4 DEC 80 3.0 equiv N.P.
5 MeCN 80 3.0 equiv N.P.
6 DMSO 80 2.0 equiv 78
7 DMSO 80 4.0 equiv 95
8 DMSO 70 4.0 equiv 83
9 DMSO 60 4.0 equiv 79
10 DMSO 50 4.0 equiv 73
11¢ DMSO 80 4.0 equiv 78
129 DMSO 80 4.0 equiv 85
13¢ DMSO 80 4.0 equiv 88

¢ Reaction conditions: 1a (0.2 mmol) and TBN (0.8 mmol) were heated in DMSO (2
5



mL) at 80 °C for 10 h. ®Isolated yields. 6 h. “ 8 h. ¢ 12 h.

3.2 Optimization of reaction conditions for the synthesis of ethyl
9-0x0-3,3a-dihydro-9H-chromeno|3,2-c]isoxazole-3-carboxylate

Table S3. Optimization of the reaction conditions for 4a“.

1

@f\ 0 TBN
O/\)\o/\ Solvent, T =
3a

4a COOEt
entry solvent T (°C) -BuONO Yield?(%)
1 DMSO 100 4.0 equiv. 50
2 DMSO 100 5.0 equiv. 63
3 DMSO 100 6.0 equiv. 65
4 DMSO 100 7.0 equiv. 76
5 DMSO 90 7.0 equiv. 82
6 DMSO 80 7.0 equiv. 95
7 DMSO 70 7.0 equiv. 87
8¢ DMSO 80 7.0 equiv. 83
99 DMSO 80 7.0 equiv. 86
10¢ DMSO 80 7.0 equiv. 89

¢ Reaction conditions: 1a (0.2 mmol) and TBN (1.4 mmol) were heated in DMSO
(2 mL) at 80 °C for 10 h. ® Isolated yields.c 6 h. “ 8 h. 12 h.

We initiated our investigation by performing the reaction of ethyl
(E)-3-(2-acetylphenoxy)acrylate 3a with TBN. To our delight, DMSO as the solvent
at 80 °C for 10 h led to 50% yield (Table S3, entry 1). Firstly, we optimized the
equivalent of TBN in the reaction, and the results showed that increasing the amount
of TBN can significantly improve the yield. When TBN reached 7 equiv, the yield of
4a reached 76%. (Table S3, entry 2-4). To further improve the reactivity, different
temperature were screened for further increasing the reaction conversion. When the
reaction temperature is 80°C , the yield can reach a maximum of 95% (Table S3, entry
5-7). As a further investigation, we screened the effect of reaction time for this
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annulation reaction (Table S3, entries 8-10).After a series of screening, it was found
that this reaction is best achieved using 1a (0.2 mmol), TBN (0.8 mmol) at 80 °C for
10 h (entry 6).

3.3 Optimization of reaction conditions for the synthesis of ethyl
4H,10H-benzo[6,7]oxepino[4,3-c]isoxazol-10-one

Table S4. Optimization of the reaction conditions for 6a“.

o] 0]
| N.
(:f\ TBN 7 0
Solvent, T B
5a 6a
entry solvent T(°C) t-BuONO Yield?(%)

1 DMSO 80 2.0 equiv. 63
2 DMSO 80 3.0 equiv. 70
3 DMSO 80 4.0 equiv. 74
4 DMSO 80 5.0 equiv. 82
5 DMSO 90 5.0 equiv. 77
6 DMSO 100 5.0 equiv. 72
7¢ DMSO 80 5.0 equiv. 68
84 DMSO 80 5.0 equiv. 75
9¢ DMSO 80 5.0 equiv. 76

¢ Reaction conditions: 1a (0.2 mmol) and TBN (1.0 mmol) were heated in DMSO
(2 mL) at 80 °C for 10 h. ® Isolated yields. 6 h. “ 8 h. ¢ 12 h.

We used 1-(2-(prop-2-yn-1-yloxy)phenyl)ethan-1-one 5a as the starting material
to react with TBN in DMSO. Fortunately, the reaction achieved a yield of 63% at 80
°C for 10 h. (Table S4, entry 1). Firstly, we optimized the equivalent of TBN in the
reaction, and the results showed that increasing the amount of TBN can significantly
improve the yield. When TBN reached 5 equiv, the yield of 6a reached 82%. (Table
S4, entry 2-4). As a further investigation, we screened the effect of reaction
temperature and reaction time for this annulation reaction (Table S4, entries 5-9).
After a series of screening, it was found that this reaction is best achieved using 1a
(0.2 mmol), TBN (0.8 mmol) at 80 °C for 10 h (entry 4).



4. Copy of 1H and 13C NMR Spectra of Products
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TH NMR (500 MHz, CDCly)
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