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1. Substrates preparation
Synthetic procedure for oximes

o 1) Zn, THF NOH R!
+ Br > R2 2) Jones' reagent )H/K
X
oo /j,:\ 3) NH,OH'HCI, NaOAc 1

1) To a solution of the allylbromide (2.0 equiv) in anhydrous THF was slowly added zinc dust (2.0 equiv) at 0 °C. Aldehyde (1.0 equiv) was
dissolved in anhydrous THF and added to the solution. The resulting suspension was stirred overnight at this temperature. The reaction
was quenched with saturated aqueous NH4Cl carefully at 0 °C, filtered and extracted with ethyl acetate for 3 times. The combined organic
layers were washed with brine, dried over Na,;SQy, filtered and concentrated in vacuo. The crude homoallylic alcohol product was directly
used in the next step without further purification.

2) A solution of the homoallylic alcohol in diethyl ether was stirred at 0 °C while Jones reagent (2.0 - 4.0 equiv) was added dropwise. The
resulting mixture was allowed to warm to room temperature and stirred for 1 hour. The diethyl ether layer was separated and the aqueous
layer was extracted with ethyl acetate for 3 times. The combined organic layers were washed with brine, dried over Na,SO,, filtered and
concentrated in vacuo. The crude 8,y-unsaturated ketone product was directly used in the next step without further purification.

3) To a solution of 8,y-unsaturated ketone (1.0 equiv) in pyridine was added hydroxylamine hydrochloride (2.0 equiv). The mixture was
stirred at room temperature (110 °C for 1k) for 4 h and concentrated in vacuo. Then, the mixture was diluted with water and extracted
with ethyl acetate, the combined organic layers were dried with MgSQ,, filtered, and concentrated in vacuo. The crude material was

purified by flash chromatography on silica gel to afford the 8,y-unsaturated ketoxime.
cHO 2) Joney' reagent g
o) S
3) NH,OH-HCI, NaOAc

1) To a mixture of benzaldehyde (1.0 equiv) and 3-bromo-1-cyclohexene (1.8 equiv) in water, SnCl,-H,0 (2.0 equiv) and copper powder (1.0

equiv) were added. This mixture was vigorously stirred at room temperature for 24 h. Then the mixture was extracted with ethyl acetate
(3%x30 mL). The combined organic layers were dried over anhydrous Na,SO,, filtered and evaporated. The crude material was purified by
flash chromatography on silica gel to afford the product.

Steps 2) and 3) are same as above-mentioned.

0 1) In, THF/H,0=1:1 NOH
)J\ + Br/\]/ 2) Jones' reagent /U\)\

Ph” "H 3) NH,OH'HCI, NaOAc Ph S
1) A round bottomed flask charged with a solution of the 3-bromo-2-methylprop-1-eneor its analogues (1.1 equiv) and indium (1.1 equiv)
in THF/H,0 (1:1) was kept at room temperature with stirring. The benzaldehyde was added to the solution and the resulting suspension
was stirred overnight. Saturated ammonium chloride solution was slowly added at 0 “C. The resulting mixture was extracted with ethyl
acetate for 3 times. The combined organic layers were washed with brine, dried over Na,SQ,, filtered and concentrated in vacuo.
Steps 2) and 3) are same as above-mentioned
The starting substrates 1a-1d, 1g-h, 1k-I, 101, 1e, 1j2, 1f3, 1p#, 1m>, 1n® are known compounds, and their NMR data were identical with

those found in the literature.
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Synthetic procedure for allyl sulfones.

NBS/CHCI, S0,Ph
PhSOzNa,

a) A solution of a-methyl styrene (8.3 mL, 64 mmol) and N-bromosuccinimide (NBS, 15.0 g, 84 mmol)in CHCl3 (15 mL) was heated to reflux
for 3 h. The mixture was cooled down after reflux and the filtrated was evaporated and purified by chromatography to afford |-bromo-2-
phenyl-2-propene.

b) To a solution of the I-bromo-2-phenyl-2-propene (2.61 g, 13.2 mmol) in dry DMF (40 mL) was added sodium benzenesulfinate. This
mixture was heated to 80 °C for 4 h, cooled, and diluted with EtOAc (100 mL). The mixture was washed with water (3 x50 mL), brine, dried
with Na;SOy, filtered and the filtrate was evaporated and purified by flash chromatography (Petroleum ether / EtOAc = 10:1, TLC R¢= 0.22)

afforded (2-phenylallyl)sulfonyl)benzene as a white solid.

OH SO,Ph

o o
1) To a solution of paraformaldehyde (1.3 equiv) and acrylate (1.0 equiv) in dioxanewater (1:1, v/v) was added DABCO (1.3 equiv) and the
reaction progress was monitored by TLC. Upon completion, the reaction mixture was partitioned with EtOAc and water. The organic layer
was separated and washed with brine, dried over anhydrous Na;SO,4 and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica gel to afford corresponding alcohols.
2) To a solution of alcohol was added phosphorus (llI) bromide (0.33 equiv) in dry Et,0 (20 mL) at -10 °C. The temperature was allowed to
rise to 20 °C and stirring was continued for 3 h. Water (50 mL) was then added and the mixture was extracted with petroleum ether (3 x50
mL). The organic phase was washed with saturated ag. NaCl(50 mL), dried over anhydrous Na,SO, and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica gel to give corresponding alkyl bromide.

Steps 3) are same as above-mentioned.

o)
OH Br SO,Ph

o]
" TOEt K,CO; Et,0,0 °C MeOH

1) To a mixture of diethyl(cyanomethyl)phosphonate (20 mmol) and a 37% aqueous solution of formaldehyde (80 mmol), a saturated
aqueous solution of K;COs3 (37.5 mmol) was added at room temperature dropwise over 30 min. After stirring for an additional 2 h, the
reaction was quenched with saturated aq. NH4Cl (20 mL). Afterwards, the reaction mixture was extracted with Et,0 (3 x 20 mL). The organic
layers were combined and dried over Na,SO4. The solvent was evaporated using a rotary evaporator, and the remaining colorless oil was
purified by flash chromatography giving the 2-(hydroxymethyl)acrylonitrile as a colorless oil.

Steps 2) and 3) are same as above-mentioned.

0]

oh AN+ PhSONas (CHOyn DIPEATFA,

"DMF, 90 °C SOzPh

A mixture of acetophenone (1.0 equiv), DIPEA (1.0 equiv), TFA (2.0 equiv), sodium benzenesulfinate (1.0 equiv) and paraformaldehyde
(4.0 equiv) in DMF was heated to 90 °C in a sealed vessel for 20 h. The reaction mixture was cooled to room temperature, diluted with
EtOAc, washed with 3 x 20 mL LiCl (5 wt%) and dried over Na,SOg4. The solid was filtered off and the organic solvent evaporated. The

viscous crude oil was purified by flash column chromatography to afford the product as a white solid.
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The starting substrates 2a-2e” are known compounds, and their NMR data were identical with those found in the literature.

2. Optimization details

Table S1 Optimization of reaction conditionsa?

Entry base 2a (eq.) Temp.(°C) Yield®/(%)

1 NaCOs3 1.5 80 58
2 NaHCO3 1.5 80 43
3 K2CO3 1.5 80 35
4 Na,COs3 2 80 64
5 Na,CO3 2.5 80 70
6 Na,CO3 3 80 84
7 NaCOs3 3.5 80 88
8 Na,COs3 3 60 86
9 Na,COs3 3 50 84
10 Na,COs3 3 rt <10

9Reaction conditions: 1a (0.1 mmol), Cu(OTf); (0.005 mmol), bpy (0.01 mmol), base (0.15 mmol), MeCN (1 mL), 12 h,
under argon. PHPLC yields using Naphthalene as an internal standard.
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4. 'H NMR, 3C NMR and °F NMR Spectra of the Products

2-phenyl-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3a)
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3-phenyl-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3b)
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3-(4-methoxyphenyl)-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3c)
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3-(4-fluorophenyl)-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3d)
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3-(4-chlorophenyl)-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3e)
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3-(4-bromophenyl)-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3f)
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3-(4-nitrophenyl)-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3h)

32000

30000

28000

-26000

24000
22000
20000
18000
16000
14000
12000
10000
8001
+-6000
4000
2000

—2000

0.0

3.0

4.0 3.5

4.5

£1 (ppm)

1200
1100

1000

800

700

~600

500

-400

=100

v le—
66'€S””
9g'6E—

8L9L~

U Ld
8T LL
mm, rw\

8l'ehl—

LEEZIn
0L'9zL~
VT LZL
59'12)
a8zl
mm.mﬂ\
LS OpL
L Lyl
geapl
e6pG51L

O,N

T T T
110 100 90
£1 (ppm)

T
120

T
130

©AUTHOR(S)

Page S14



ARKIVOC 2021, viii, $1-529

General Papers

methyl 4-(5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazol-3-yl)benzoate (3i)
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3-(3-nitrophenyl)-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3j)
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5-(3-phenylbut-3-en-1-yl)-3-(thiophen-2-yl)-4,5-dihydroisoxazole (3k)
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3-(naphthalen-2-yl)-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3l)
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3-phenethyl-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3m)
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3-(4-bromophenyl)-4,4-dimethyl-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole (3n)
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5-methyl-3-phenyl-5-(3-phenylbut-3-en-1-yl)-4,5-dihydroisoxazole(30)
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methyl 2-methylene-4-(3-phenyl-4,5-dihydroisoxazol-5-yl)butanoate (4a)
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ethyl 2-methylene-4-(3-phenyl-4,5-dihydroisoxazol-5-yl)butanoate(4b)
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tert-butyl 2-methylene-4-(3-phenyl-4,5-dihydroisoxazol-5-yl)butanoate(4c)
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2-methylene-1-phenyl-4-(3-phenyl-4,5-dihydroisoxazol-5-yl)butan-1-one(4e)
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phenyl-3-(3-phenyl-4,5-dihydroisoxazol-5-yl)propan-1-one(5a)

32000

30000
28000
26000
24000
22000
-20000
18000
t-16000
14000
12000
10000
+-8000

6000

4000

2000

0
-=2000

or'L
L Lo
L
S
G L
L LA
8y L
GG'LN
852
161
85 L
99'2]
1921
L9'L
892
89'L
86'L
86'L

———

e

00'8

b bl e
W‘Noe

i WVN”_‘ .M
JRR— 1

FOO'L| o
e

3000

2300

2000

1500

+-1000

L9'6C
gepye—
£C0p~

6L9L
pOLL
6T LL
mm.ow\

S9'9ZL
80'8C)
r9'8zl
LL8Zl
96zl
mo.om_ﬂ\
6L'EEL
LLQE)

99'958L—

peeel—

40

T
T

80

T T T T T T T T
170 160 150 140 130 120 110 100
£1 (ppm

T
180

T
200

©AUTHOR(S)

Page S29



	Supplementary Material
	1. Substrates preparation
	Synthetic procedure for oximes
	A mixture of acetophenone (1.0 equiv), DIPEA (1.0 equiv), TFA (2.0 equiv), sodium benzenesulfinate (1.0 equiv) and paraformaldehyde (4.0 equiv) in DMF was heated to 90  C in a sealed vessel for 20 h. The reaction mixture was cooled to room temperature...
	The starting substrates 2a-2e7 are known compounds, and their NMR data were identical with those found in the literature.
	2. Optimization details
	aReaction conditions: 1a (0.1 mmol), Cu(OTf)2 (0.005 mmol), bpy (0.01 mmol), base (0.15 mmol), MeCN (1 mL), 12 h, under argon. bHPLC yields using Naphthalene as an internal standard.
	3. References
	1. Wang, D. J.; Chen, B. Y.; Wang, Y. Q.; Zhang, X. W. Eur. J. Org. Chem. 2018, 1342-1346.
	https://doi.org/10.1002/ejoc.201701651
	2. Jiang, D.; Peng, J.; Chen, Y. Org. Lett. 2008, 10, 1695-1698.
	https://doi.org/10.1021/ol8002173
	3. Triandafillidi, I.; Kokotos, C. G. Org. Lett. 2017, 19, 106-109.
	https://doi.org/10.1021/acs.orglett.6b03380
	4. Kong D. W.; Guo, P. Q.; Xu, Z. Q.; Wang, G. Q.; Jiang, X. X.; Wang, R. Org. Lett. 2015, 17, 3686-3689.
	https://doi.org/10.1021/acs.orglett.5b01646
	5. Chen, F.; Zhu, F.-F.; Zhang, M.; Liu, R.-H.; Yu, W.; Han, B. Org. Lett. 2017, 19, 3255-3258.
	https://doi.org/10.1021/acs.orglett.7b00826
	6. Ha, S. J.; Lee, G. H.; Yoon, I. K.; Pak, C. S. Synth. Commun. 1999, 29, 3165-3177.
	https://doi.org/10.1080/00397919908085941
	7. Liu, H.; Ge, L.; Wang, D. X.; Chen, N. Feng, C. Angew. Chem. Int. Ed. 2019, 58,   3918-3922.

	4. 1H NMR , 13C NMR and 19F NMR Spectra of the Products

