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1. General information

Unless otherwise noted, all reactions were carried out under argon atmosphere;
materials obtained from commercial suppliers were used directly without further
purification. "H NMR spectra, '>*C NMR spectra, and '°F NMR spectra were recorded
on an Agilent 400 or on a Bruker 500 MHz spectrometer in CDCls. NMR experiments
are reported in ¢ units, parts per million (ppm), and were referenced to CDCI3 (d 7.26
or 77.0 ppm) as the internal standard. The data is being reported as (s = singlet, d =
doublet, dd = doublet of doublet, t = triplet, m = multiplet or unresolved, br = broad
signal, coupling constant (s) in Hz, integration). All the solvents were used directly
without further purification. Reactions were monitored by thin layer chromatography
(TLC) using silicycle pre-coated silica gel plates. Flash column chromatography was
performed on silica gel 60 (particle size 300-400 mesh ASTM, purchased from Yantai,
China) and eluted with petroleum ether/ethyl acetate. Copies of NMR were processed

with MestReNova Software. All melting points were uncorrected.
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2. Synthesis and reaction

2.1 General procedure for the synthesis of isoxazolines

5mol% Pdy(dba)s

N 12 mol% XPhos N~
L, v e== LN
R R? 1.5 equiv. NaO'Bu R R R
toluene, 80 °C, Ar, 24 h
1 2 3

A sealed tube equipped with a magnetic stir bar was charged with f,y-unsaturated
ketoximes (0.30 mmol, 1.0 equiv.), bromoalkynes (0.60 mmol, 2.0 equiv.), Pd>(dba)s
(13.7 mg, 0.015 mmol, 0.05 equiv.), XPhos (17.2 mg, 0.036 mmol, 0.12 equiv.),
NaO'Bu (43.2 mg, 0.45 mmol, 1.5 equiv.) and toluene (3.0 mL). The tube was sealed
with a Teflon lined cap. Degassed solvent and backfilled with argon for 3 times at -78
°C. The reaction mixture was stirred at 80 °C for 24 h. After completion of the reaction
(monitored by TLC), the mixture was concentrated in vacuum and the residue was
purified by flash column chromatography on silica gel with petroleum ether-ethyl

acetate as eluent to give the desired product.

2.2 General procedure for the synthesis of dihydrooxazines

OH 5 mol% Pd,(dba)s

N o, .0
| . ., 12 mol% XantPhos N 2 \\
R Br————R I P | R3
1.5 equiv. NaO'Bu R
R? toluene, 80 °C, Ar, 24 h
4 2 5

A sealed tube equipped with a magnetic stir bar was charged with y,6- unsaturated
oximes (0.30 mmol, 1.0 equiv.), bromoalkynes (0.60 mmol, 2.0 equiv.), Pdx>(dba)z (13.7
mg, 0.015 mmol, 0.05 equiv.), XantPhos (20.8 mg, 0.036 mmol, 0.12 equiv.), NaO'Bu
(43.2 mg, 0.45 mmol, 1.5 equiv.) and toluene (3.0 mL). The tube was sealed with a
Teflon lined cap. Degassed solvent and backfilled with argon for 3 times at -78 °C. The
reaction mixture was stirred at 80 °C for 24 h. After completion of the reaction
(monitored by TLC), the mixture was concentrated in vacuum and the residue was
purified by flash column chromatography on silica gel with petroleum ether-ethyl

acetate as eluent to give the desired product.
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2.3 Table S1. optimization of reaction conditions”

_OH [Pd]/ Ligand N-O

PhMMe o= NaO'Bu, Solvent  p, A Ph
1a 2a 3a

Entry Pd sources ligand Solvent Yield? %
1 Pd(dba)s PPh; toluene 33
2 Pd(dba)s Dppb toluene 37
3 Pdy(dba); DpePhos toluene 81
4 Pd>(dba)s RuPhos toluene 73
5 Pd(dba)s XPhos toluene 85(77)°
6 Pdy(dba); -- toluene trace
74 Pd(OAc) XPhos toluene trace
84 Pd(TFA)> XPhos toluene trace
94 Pd(acac)> XPhos toluene 9
104 PdCl, XPhos toluene trace
11 [Pd(allyl)Cl]» XPhos toluene trace
12 Pd>(dba)s XPhos THF 16
13 Pd»(dba)s XPhos 1,4-Dioxane 23
14 Pdx(dba)s XPhos MeCN trace
15 Pd>(dba)s XPhos DCE 40

[a] Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol), NaO'Bu (1.5 equiv.), 5 mol%
Pdy(dba);and 12 mol% Ligand in the Solvent (2.0 mL) at 80 °C under Ar for 12 h. [b] Isolated
yield. [c] 1a (0.3 mmol), 2a (0.6 mmol), NaO’Bu (1.5 equiv.), 5 mol% Pd»(dba); and 12 mol%
XPhos in the toluene (3.0 mL) at 80 °C under Ar for 24 h. [d] 10 mol% Pd catalyst.

2.4 Gram-scale synthesis of 5a

_OH 5 mol% Pd,(dba)s

N‘ e ¢ Br——ph 12 mol% XantPhos N*O h N
Ph)\/w 1.5 equivNaOBu  pp Ph
4a 2a 50 mL toluene 5a
5 mmol 10 mmol 80 °C, Ar, 48 h 1.33 g, 92%

An oven-dried 100 mL Schlenk tube equipped with a magnetic stir bar was charged
with Pdx(dba)s; (228.9 mg, 0.25 mmol, 0.05 equiv.), Xantphos (347.2 mg, 0.60 mmol,
0.12 equiv.), NaO'Bu (720.8 mg, 7.5 mmol, 1.5 equiv.), 4a (946.3 mg, 5 mmol), 2a

S3



(1.8103 g, 10 mmol) and toluene (50 mL) were added sequentially. Degassed solvent
and backfilled with argon for 3 times at -78 °C. The reaction mixture was stirred at
80 °C for 48 h. After completion of the reaction (monitored by TLC), the mixture was
concentrated in vacuum and the residue was purified by flash column chromatography
on silica gel with petroleum ether-ethyl acetate as eluent to give the desired product 5a

1.33 g in 92% yield.

2.5.1 General procedure for preparation of substrates 1a-1n.

R2
_.OH
; %‘\/MQCI U Jones reagent M NH,OH-HCI N‘
R'CHO ——— —  » ——————— > j\)L
THE R’ R®  Et,0 R’ R? NaOAc, EtOH  R! R2
S1 Step 1 S2 Step 2 S3 Step 3 S4

Step 1 A dried round bottle flask equipped with a magnetic stir bar was charged with
a solution of S1 (1.0 equiv.) in dry THF under argon. A solution of Allylmagnesium
Chloride (1.3 equiv.) was added slowly at 0 °C. The reaction mixture was stirred at
room temperature overnight. After completion, the reaction was quenched with water,
extracted with EtOAc for three times. The combined organic layer was dried over
anhydrous Na>SOs, and concentrated under reduced pressure. The residue S2 was used
directly in the next step without purification.

Step 2 The residue S2 was dissolved in Et2O, a solution of Jones reagent (2.0 equiv.)
was added slowly at 0 °C. The reaction mixture was stirred at room temperature for 1
h. After completion, it was diluted with water, extracted with EtOAc for three times,
dried over anhydrous Na>SQO4, and concentrated under reduced pressure. The residue
was purified by flash chromatography on silica gel to afford product S3.

Step 3 A solution of product S3 (1.0 equiv.) in ethanol and water was added
hydroxylamine hydrochloride (5.0 equiv.) and sodium acetate (7.0 equiv.). The reaction
mixture was stirred at room temperature overnight. After completion, it was diluted
with water, extracted with EtOAc for three times, and then washed with water and brine,
dried over anhydrous Na>SQO4, and concentrated under reduced pressure. The residue

was purified by flash chromatography on silica gel to afford target product S4.
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2.5.2 Synthesis of S,y-unsaturated ketoximes

_OH _OH _OH
N/OH N/OH N‘ N‘ N‘
\ \
Q/QLMG ©)\/\ Q/QLMG Q/QLMG Q/QLMG
Me ‘Bu MeO
1a 1b 1c 1d 1e
_OH
N‘/OH N © N‘/OH N-OH \-OH
Me ‘ ‘
Q/QLM(; Q/uLMe Q/uLMe C/K)Lme Me
E F3C Me s
“1f 1g 1h 1i 1j

_OH OH _OH
_OH _OH _OH _OH N - N
M )N‘\)L M )N‘\)L )‘\/\ N‘ | Me
Ph X Ph)>(\ Ph)\/\(
n
Ph Ph Ph Bn Ph Cy Ph Bu Me Me” Me Me
1k 11 1m 1n 10 1p 1q

L J

-

Unless otherwise noted, all the spectra data of f,y-unsaturated ketoximes 1 were

prepared according to the following general procedure, and all the spectra data are in

agreement with the reports. !

2.6 General procedure for preparation of substrates 2a-2s.

NBS, AgNO;

|
py)
\
w
f
]

acetone, 3 h

A solution of terminal alkyne (1.0 equiv.) in acetone was added AgNOs (0.1 equiv.)
and N-bromosuccinimide (NBS, 1.1 equiv.). The reaction mixture was stirred at room
temperature for 3 h. After completion, concentrated under reduced pressure and
extracted with petroleum ether for three times, and then dried over anhydrous Na>SOg,
concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel to afford target product bromoalkyne.

Unless otherwise noted, all the spectra data of allene substrates 2 were in agreement

with the known literatures. >

2.7 General procedure for preparation of substrates 4a-4h, 4p.
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o o
U RSO o o NaOH Q NH,OHeHCI, NaOAc
R 0" NaH, DMF, 50 °C R2  THF/MeOH/H,0 R1W MeOH, reflux ~ R!
reflux R2 R2
S5 Step 4 S6 Step 5 S7 Step 6 S8

Step 4 A dried round bottle flask equipped with a magnetic stir bar was charged with

NaH (1.0 equiv., 60% dispersion in mineral oil) in dry DMF under argon and was kept

in ice bath. A solution of S-keto ester S5 (1.0 equiv.) was added slowly and the reaction

mixture was stirred at room temperature for 1 h. A solution of vinyl chlorides (1.1 equiv.)
was added at 0 °C and the mixture was heated at 70 °C overnight. After completion, the
reaction was quenched with water, extracted with EtOAc for three times and then
washed with water and brine. The combined organic layer was dried over anhydrous
NazS0s, and concentrated under reduced pressure. The residue S6 was used directly in
the next step without purification.

Step 5 The residue S6 was dissolved in THF (2.0 mL/mmol), MeOH (1.0 mL/mmol)
and water (1.0 mL/mmol),.and KOH (5.0 equiv.) was added slowly at 0 °C. The reaction
mixture was stirred at 75 °C for 6 h. After completion, the reaction was quenched with
water and acidified with HCI1 (1.0 M, 8.0 mL/mmol), extracted with EtOAc for three
times and then washed with water and brine. The combined organic layer was dried
over anhydrous Na>SOg4, and concentrated under reduced pressure. The residue was
purified by flash chromatography on silica gel to afford target product S7.

Step 6 A solution of product S7 (1.0 equiv.) in methanol and water was added
hydroxylamine hydrochloride (1.2 equiv.) and sodium acetate (1.2 equiv.). The reaction
mixture was stirred at 75 °C for 5 h. After completion, it was diluted with water,
extracted with EtOAc for three times, and then washed with water and brine, dried over
anhydrous Na>SOs, and concentrated under reduced pressure. The residue was purified
by flash chromatography on silica gel to afford target product S8.

Unless otherwise noted, all the spectra data of y,d- unsaturated oximes substrates 4

were in agreement with the known literatures. '%!!

2.8 Experimental procedure for synthesis of 6.'>
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5.0 equiv Zn OH Ph

‘ % 8.0 equiv NH4CI Ph //
Ph Dioxane/ H,O = 1:1
Ph 80°C, 12h o)
50 6,39 %

A sealed tube equipped with a magnetic stir bar was charged with product So (0.2
mmol, 1.0 equiv.), activated zinc powder (5.0 equiv.), NH4Cl (8.0 equiv.) and Dioxane/
H>O (4 mL, 1:1 v/v). The reaction mixture was stirred at 80 °C for 12 h. The mixture
was concentrated in vacuum and the residue was purified by flash column
chromatography on silica gel with petroleum ether-ethyl acetate as eluent to give the

desired product 6 (21.7 mg, 39%) as a colorless oil.

2.9 Experimental procedure for synthesis of 7.'3

3.0 equiv KMnOy4

o Me 0.6 equiv NaHCO3 o Me o
Nl SN 2.0 equiv MgSO, N‘/
|
Ph Ph Acetone/ Hzg ; 5 mL/ 3mL Ph o Ph
r.t.,
5a 7,48%

A sealed tube equipped with a magnetic stir bar was charged with product 5a (0.2
mmol, 1.0 equiv.), KMnOs (3.0 equiv.), NaHCOs3 (0.6 equiv.), MgSO4 (2.0 equiv.) and
Acetone/ H>O (8 mL, 5:3 v/v). The reaction mixture was stirred at room temperature
for 3 h. After completion, it was extracted with EtOAc for three times, and then washed
with water and brine, dried over anhydrous Na>SO4. The mixture was concentrated in
vacuum and the residue was purified by flash column chromatography on silica gel with
petroleum ether-ethyl acetate as eluent to give the desired product 7 (31.0 mg, 48%) as
a yellow oil.

3. Preliminary result of chiral ligands screening

We have tested a series of commercially available chiral ligands in palladium-
catalyzed oxyalkynylation alkenyl oximes with alkynyl bromide. Unfortunately, the
chiral ligands were found to be inefficient in this reaction, which provided 3a in poor

yield with low enantioselectivity.
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3 mol% Pdy(dba);

)’\LOJL B Ph 8 mol% Ligand N‘ S
+ —
NaO'Bu, toluene /k)(\
Ph Me Me p

80 °C, Ar Ph
1a 2a 3a
o o} |
e e A
PPh ) PPh, P, &:\1 1
OO PPh, (0 O PPh, o O o B! .
s O
-17% ee -13% ee 8% ee no reaction
PPh
q/o 2 @/(NMez @/P,’Bu Q/P}Bu
Fe \J Fe PPh; CyP” Fe Y BU PhoP” Fe Y 'Bu
N > : >
=S D @D &
4% ee 8% ee 19% ee 21% ee
Ph 9 Ph 9 Ph (R Ph 9
N/S "By N/s.//”Bu : N/S.""Bu N/S.//”Bu
Me Me H H
PPh, PPh, PPh, PPh,
0% ee 2% ee no reaction 25% ee
Ph O Ph O Ph O Ph O
g I I R g g
: S. S. S0, -0,
N7S N7 N "By N "Bu
PCy, PCy, PCy, PCy,
16% ee 5% ee no reaction no reaction
Bu OMe OMe
@ By 8y Bu ! Bu
H g H (wsjw = 9 g
N Nz o .S, N7Z
CrE™ CLF™ Coge™~ CLr™
PCyz PCy, o PCy, PPh,
19% ee 14% ee -14 % ee -7 % ee
Ph 9 Ph 9 Ph 9 Ph 9
~. oS .S, S .S.
N 114, N 11ty N 11ty N 11ty
O @\/Lm v O @\/LH o
PAd, PAd, PAd,
5% ee 16% ee 9% ee
Ph O Ph O
S, .
Ot Oyt
[¢] (o]
Crom " em
-18% ee 9% ee

3. The examples of unsuccessful reactions

B,y-unsaturated oximes containing methyl substitution on the a- or y-carbon, y,5-

unsaturated oximes containing substituents on the a- or &- carbon and others

unsaturated oximes substrates were tested, and the corresponding products could not be

obtained.

S8



Me. M
N\’O T N4 - PR,
N, ! X Ph
Ph Me Ph Ph
Me
3ah, 0 3ai, 0 5r, trace
Ph o
N X
A
' Ph | X ' Ph
Ph o Ph O
Me Me Me Me MeO,C
5s,0 5,0 5u, 0

4. Characterization Data

(E)-1-(4-(tert-butyl)phenyl)-3-methylbut-3-en-1-one oxime (1d)

N
Q@
By

1d

The general synthetic route to give the product 1d (2.3 g, 50% yield) as white solid by
the use of 4-tert butylbenzaldehyde (20 mmol); m.p.: 101-103 °C.

'"H NMR (CDCl3, 400 MHz) 8 9.16 (s, 1H), 7.60 (d, J = 8.4 Hz, 2H), 7.41 (d, J= 8.8
Hz, 2H), 4.86 (s, 1H), 4.79 (s, 1H), 3.58 (s, 2H), 1.85 (s, 3H), 1.35 (s, 9H);

13C NMR (CDCl3, 100 MHz) & 156.6, 152.4, 140.4, 132.9, 126.0, 125.4, 112.1, 34.6,
34.3,31.2,23.1;

HRMS Calcd (ESI) m/z for CisH22NO [M + H]": 232.1696, found: 232.1691.

Intens. 1 +MS, 2.41-2.47min #(143-147)
x105]

232.1691

2.5—3
2.0
1.5—3
1.0

054 233.1722

001 . . . . . — ,
231.0 231.5 232.0 2325 233.0 233.5 234.0 2345 mz

(E)-1-(3,4-dimethylphenyl)-3-methylbut-3-en-1-one oxime (1h)
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The general synthetic route to give the product 1h (2.1 g, 51% yield) as white solid by
the use of 3,5-dimethylbenzaldehyde (20 mmol); m.p.: 64-66 °C.

'"H NMR (CDCl3, 400 MHz) 6 9.58 (s, 1H), 7.44 (s, 1H), 7.39 (d, /= 8.0 Hz, 1H), 7.15
(d, J=8.0 Hz, 1H), 4.85 (s, 1H), 4.78 (s, 1H), 3.57 (s, 2H), 2.30 (d, J = 5.6 Hz, 6H),
1.84 (s, 3H);

13C NMR (CDCl;, 100 MHz) & 156.9, 140.4, 137.9, 136.6, 133.3, 129.7, 127.4, 123.8,
112.0, 34.3, 23.0, 19.9, 19.6;

HRMS Calcd (ESI) m/z for Ci3HisNO [M + H]": 204.1383, found: 204.1376.

Intens. | +MS, 3.28-3.31min #(195-197)
x10°

204.1376
2.0

1.5
1.0

0.5
] 205.1407

0.0-"— T T T T T T T
203.0 203.5 204.0 204.5 205.0 205.5 206.0 206.5 mz

(E)-3-methylene-1-phenylheptan-1-one oxime (1n)
_OH

N
|
"Bu

1n
The general synthetic route to give the product 1n (0.7 g, 40% yield) as a colorless oil
by the corresponding ketone (8 mmol).

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:15) gave

the product 1n (0.7 g, 58% yield) as a colorless oil.
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'"H NMR (CDCl3, 400 MHz) 6 9.36 (s, 1H), 7.64-7.62 (m, 2H), 7.38-7.37 (m, 3H), 4.83
(s, 1H), 4.75 (s, 1H), 3.55 (s, 2H), 2.13-2.10 (m, 2H), 1.52-1.45 (m, 2H), 1.39-1.31 (m,
2H), 0.95-0.90 (m, 3H);

13C NMR (CDCl3;, 100 MHz) & 157.2, 144.1, 135.8, 129.2, 128.4, 126.3, 110.8, 36.5,
33.0,29.8,22.4, 14.0;

HRMS Calcd (ESI) m/z for Ci14H20NO [M + H]": 218.1539, found: 218.1542.

Intensé_ +MS, 2.24-2.25min #(133-134)
x10
g 218.1542

1.0
0.84
0.6
0.4

027 219.1569

0.0 T T T T T T
216 217 218 219 220 221 mz
5-Methyl-3-phenyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole (3a)

N/O

| Me%
Ph

3a

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3a (63.3 mg, 77% yield) as a brown oil.
'"H NMR (CDCl3, 400 MHz) § 7.61-7.59 (m, 2H), 7.33-7.28 (m, 5H), 7.20-7.17 (m,
3H), 3.44 (d, J=16.4 Hz, 1H), 3.07 (d, J = 16.4 Hz, 1H), 2.77 (d, J = 16.8 Hz, 1H),
2.71 (d,J=16.8 Hz, 1H), 1.59 (s, 3H);
13C NMR (CDCls, 100 MHz) § 156.5, 131.6, 129.9 (2C), 128.6, 128.2, 128.0, 126.6,
123.2, 86.3, 85.4, 82.6, 45.0, 31.2, 25.1;

HRMS Calcd (ESI) m/z for C1oH1sNO [M + H]": 276.1383, found: 276.1384.
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Intens. | +MS, 0.09-0.19min #(5-11)
x106 ]
276.1384
1.5
1.0
0.5
) 856.3824
] 158.9633 430.9144 573.2511
| l L N 507.2048 1,
0.0 L ) 4 e .
T 1 t T t T T T T
100 200 300 400 500 600 700 800 900 mz

5-Methyl-3-phenyl-5-(3-(p-tolyl)prop-2-yn-1-yl)-4,5-dihydroisoxazole (3b)
N /O

l hAe\i:§
Ph

3b Me

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3b (61.4 mg, 71% yield) as a brown oil.

'H NMR (CDCl3, 400 MHz) 8 7.60-7.58 (m, 2H), 7.31-7.30 (m, 3H), 7.17 (d, J = 7.2
Hz, 2H), 6.98 (d, J = 7.6 Hz, 2H), 3.43 (d, /= 16.0 Hz, 1H), 3.05 (d, /= 16.8 Hz, 1H),
2.75(d,J=16.8 Hz, 1H), 2.69 (d, J=16.8 Hz, 1H), 2.23 (s, 3H) , 1.57 (s, 3H);

13C NMR (CDCl3, 100 MHz) & 156.5, 138.0, 131.5, 129.9 (2C), 128.9, 128.6, 126.5,
120.1, 86.4, 84.6, 82.6, 44.9, 31.2, 25.1, 21.4;

HRMS Calcd (ESI) m/z for C20Hi9NNaO [M + Na]™: 312.1359, found: 312.1362.

Intens. | +MS, 0.89min #(53)
x106

1.2+ 312.1362

1.0
0.8
0.6
0.4

0.24
E 158.9634 430‘19145 508.1080 601.2825
0.0 : [ b l | [}

T T T T T + T T
100 200 300 400 500 600 700 800 900 mz

838.8374
" 1

5-(3-(4-(tert-Butyl)phenyl)prop-2-yn-1-yl)-5-methyl-3-phenyl-4,5-

dihydroisoxazole (3¢)
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3c Bu

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3¢ (79.4 mg, 80% yield) as a brown oil.

'"H NMR (CDCl3, 400 MHz) & 7.71-7.69 (m, 2H), 7.42-7.41 (m, 3H), 7.36-7.30 (m,
4H), 3.55 (d, J = 16.8 Hz, 1H), 3.15 (d, J = 16.8 Hz, 1H), 2.87 (d, J = 16.8 Hz, 1H),
2.80 (d, J=16.8 Hz, 1H), 1.68 (s, 3H), 1.32 (s, 9H);

13C NMR (CDCI3, 100 MHz) & 156.5, 151.1, 131.3, 129.9, 128.6 (2C), 126.5, 125.1,
120.1, 86.4, 84.6, 82.6, 44.9, 34.6,31.2, 31.1, 25.1;

HRMS Calcd (ESI) m/z for C23H26NO [M + H]™: 332.2009, found: 332.2014.

Intens. | +MS, 1.68-1.77min #(100-105)
x106 |
4 332.2014
1.5
1.0
0.5
i 685.3749
912.4447
. 161.0952 [l 493.3597
0.0 Ll Lt | N — a
- T T 1 T T t T T T 1
100 200 300 400 500 600 700 800 900 mz

5-(3-([1,1'-Biphenyl]-4-yl)prop-2-yn-1-yl)-5-methyl-3-phenyl-4,5-
dihydroisoxazole (3d)

N-C.

! Me%
Ph

3d Ph

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3d (67.4 mg, 64% yield) as a yellow solid; m.p.: 96-98 °C.

'"H NMR (CDCl3, 400 MHz) 8 7.72-7.70 (m, 2H), 7.58 (d, J = 6.8 Hz, 2H), 7.53 (d, J
= 8.0 Hz, 2H), 7.47-7.34 (m, 8H), 3.56 (d, /= 16.4 Hz, 1H), 3.18 (d, /= 16.8 Hz, 1H),
2.90 (d,J=16.8 Hz, 1H), 2.83 (d, J=16.8 Hz, 1H), 1.70 (s, 3H);
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13C NMR (CDCl;, 100 MHz) & 156.5, 140.7, 140.3, 132.0, 130.0, 129.9, 128.8, 128.7,
127.5, 126.9 (2C), 126.6, 122.1, 86.3, 86.1, 82.5, 45.0, 31.3, 25.2;
HRMS Calcd (ESI) m/z for C25sH21NNaO [M + Na]™: 374.1515, found: 374.1526.

IntensG._' +MS, 0.07-0.15min #(4-9)
X100 4
] 374.1526
1.25]
1.00
0.75
050
] 301.1412
] 725.3129
0.25 430.9146
- 158.9634
] 507.2055 838.8375 974.8129
0.00 wlee] b Ll L i " at " | PR
- T T } T T T T T T T
100 200 300 400 500 600 700 800 900 mz

5-(3-(4-Methoxyphenyl)prop-2-yn-1-yl)-5-methyl-3-phenyl-4,5-dihydroisoxazole
(3e)
N-©

l Me%
Ph

3e OMe

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3e (53.6 mg, 58% yield) as a yellow oil.

'"H NMR (CDCl3, 400 MHz) 8 7.70-7.67 (m, 2H), 7.41-7.39 (m, 3H), 7.31 (d, J = 8.8
Hz, 2H), 6.80 (d, J = 8.8 Hz, 2H), 3.79 (s, 3H), 3.52 (d, /= 16.8 Hz, 1H), 3.14 (d, J =
16.8 Hz, 1H), 2.84 (d, J=16.8 Hz, 1H), 2.78 (d, /= 16.8 Hz, 1H), 1.66 (s, 3H);

13C NMR (CDCls, 125 MHz) & 159.3, 156.5, 133.0, 129.9 (2C), 128.6, 126.5, 115.3,
113.8, 86.4, 83.8, 82.3,55.2, 44.9, 31.2, 25.1;

HRMS Calcd (EST) m/z for C20H19NNaO> [M + Na]": 328.1308, found: 328.1313.
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Intens. | +MS, 1.53-1.68min #(91-100)
x10° |

2.0 328.1313
1.5+
1.0

0.5
] 344.1053

332.2014 354.1832

0.0 || L | L . L - —t L 1 . . I| N " [ N
310 315 320 325 330 335 340 345 350 355 mz

5-(3-(4-Fluorophenyl)prop-2-yn-1-yl)-5-methyl-3-phenyl-4,5-dihydroisoxazole (3f)
N-©
| Me %

Ph

3f E
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3f (47.0 mg, 53% yield) as a brown oil.
'H NMR (CDCl3, 400 MHz) 8 7.69-7.67 (m, 2H), 7.41-7.39 (m, 3H), 7.35-7.31 (m,
2H), 6.98-6.93 (m, 2H), 3.50 (d, /= 16.8 Hz, 1H), 3.16 (d, /= 16.8 Hz, 1H), 2.84 (d, J
=16.8 Hz, 1H), 2.77 (d, J=16.8 Hz, 1H), 1.66 (s, 3H);
13C NMR (CDCl3, 100 MHz) 8 162.2 (d, J = 247.6 Hz), 156.5, 133.5 (d, J = 8.0 Hz),
130.0, 129.8, 128.7, 126.5, 119.3 (d, J = 3.5 Hz), 115.4 (d, J = 22.0 Hz), 86.2, 85.0,
81.5,45.0,31.2,25.2;
F NMR (CDCl3, 376 MHz) 8 -111.4;

HRMS Calcd (EST) m/z for C1oHisFNNaO [M + Na]™: 316.1108, found: 316.1108.

Intens. +MS, 2.36-2.37min #(140-141)
x10° ]

] 316.1108
1.254

1.00
0.75

0.50
1 317.1143
0.25]
1 318.2403

0.00 =— T T T T T T — T Tt
314.5 315.0 315.5 316.0 316.5 317.0 317.5 318.0 318.5 319.0 mz
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5-(3-(4-Chlorophenyl)prop-2-yn-1-yl)-5-methyl-3-phenyl-4,5-dihydroisoxazole(3g)
N /O

l Me%
Ph

3g Cl

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3g (51.2 mg, 55% yield) as a brown solid; m.p.: 83-86 °C.

'"H NMR (CDCl3, 400 MHz) & 7.60-7.58 (m, 2H), 7.32-7.31 (m, 3H), 7.20-7.13 (m,
4H), 3.40 (d, J = 16.8 Hz, 1H), 3.07 (d, J = 16.8 Hz, 1H), 2.76 (d, J = 16.8 Hz, 1H),
2.69 (d,J=16.8 Hz, 1H), 1.57 (s, 3H);

13C NMR (CDCls, 100 MHz) 8 156.5, 133.9, 132.8, 130.0, 129.8, 128.6, 128.5, 126.5,
121.7, 86.4, 86.1, 81.5, 45.0, 31.3, 25.2;

HRMS Calcd (ESI) m/z for C19H17CINO [M + H]"™: 310.0993, found: 310.0995.

Intens. | +MS, 1.38min #(82)
x105 |

310.0995

312.1358

313.1391

T T T T T
309 310 311 312 313 314 mz

l -
1 311.1029 ‘

5-Methyl-3-phenyl-5-(3-(4-(trifluoromethyl)phenyl)prop-2-yn-1-yl)-4,5-

dihydroisoxazole (3h)
N-C

! Me%
Ph

3h CF,4
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3h (74.4 mg, 72% yield) as a brown solid; m.p.: 57-59 °C.
'"H NMR (CDCl3, 400 MHz) 8 7.70-7.68 (m, 2H), 7.52 (d, J = 8.4 Hz, 2H), 7.45-7.40
(m, 5H), 3.50 (d,/=16.8 Hz, 1H), 3.18 (d, J=16.8 Hz, 1H), 2.88 (d, /= 16.8 Hz, 1H),
2.81(d,J=17.2 Hz, 1H), 1.68 (s, 3H);
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13C NMR (CDCls, 100 MHz) § 156.5, 131.9, 130.2, 129.8, 129.8 (q, J = 32.4 Hz),
128.7, 127.0, 126.5, 125.1 (q, J = 3.7 Hz), 123.9 (q, J = 270.8 Hz), 88.1, 86.1, 81.4,
45.0,31.3,25.2;

1F NMR (CDCls, 376 MHz) § -62.8;

HRMS Caled (ESI) m/z for C2oHi7FsNO [M + H]': 344.1257, found: 344.1261.

Intens.
x105

+MS, 1.62min #(96)

344.1261

301.1411

924.3698
663.1775

149022§O&E113 493.3600

l 581.2539
0 ; VAN . an
100 200 300 400 500 600 700 800 900 mz

4-(3-(5-Methyl-3-phenyl-4,5-dihydroisoxazol-5-yl)prop-1-yn-1-yl)benzonitrile (3i)
-0
N

! Me%
Ph

3i CN
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3i (61.3 mg, 68% yield) as a yellow solid; m.p.: 82-85 °C.
'"H NMR (CDCl3, 400 MHz) & 7.68-7.66 (m, 2H), 7.52 (d, J = 8.4 Hz, 2H), 7.41-7.39
(m, 5H), 3.47 (d,J=16.8 Hz, 1H), 3.18 (d, /= 16.8 Hz, 1H), 2.88 (d, /= 16.8 Hz, 1H),
2.81(d,J=17.2 Hz, 1H), 1.66 (s, 3H);
13C NMR (CDCls, 100 MHz) 8 156.5, 132.1, 131.8, 130.0, 129.6, 128.7, 128.1, 126.5,
118.4,111.2,90.3, 85.9, 81.2, 45.0, 31.4, 25.2;
HRMS Calcd (ESI) m/z for C20H16N2NaO [M + Na]™: 323.1155, found: 323.1161.
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Intens. +MS, 2.76min #(164)
X105+
323.1161
6 328.1314
4
2_
316.1110 |
0= l L T L T T T T Ly T T L
315.0 3175 320.0 3225 325.0 3275 330.0 3325 335.0 3375  mz

5-Methyl-3-phenyl-5-(3-(m-tolyl)prop-2-yn-1-yl)-4,5-dihydroisoxazole (3j)
o)
N

l Me% Me
Ph

3j
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3j (62.5 mg, 72% yield) as a brown oil.
'H NMR (CDCl3, 400 MHz) & 7.71-7.69 (m, 2H), 7.42-7.40 (m, 3H), 7.18-7.15 (m,
3H), 7.10 (d, J= 6.8 Hz, 1H), 3.53 (d, /= 16.8 Hz, 1H), 3.16 (d, /= 16.8 Hz, 1H), 2.86
(d,J=16.8 Hz, 1H), 2.79 (d, /= 16.8 Hz, 1H), 2.30 (s, 3H) , 1.68 (s, 3H);
13C NMR (CDCl3, 100 MHz) & 156.5, 137.8, 132.2, 129.9 (2C), 128.8, 128.6 (2C),

128.0, 126.5, 122.9, 86.3, 84.9, 82.7, 44.9, 31.2, 25.1, 21.1;
HRMS Calcd (ESI) m/z for C20Hi9NNaO [M + Na]™: 312.1359, found: 312.1362.

Intens. +MS, 0.17-0.20min #(10-12)
%1067

312.1362

0.8
0.6
0.4

0.2
601.2815 870.3986

515.3415
208.1111
el Ll l Ll ML i

T T T t T t T T T T
100 200 300 400 500 600 700 800 900 mz

0.0

5-Methyl-3-phenyl-5-(3-(o-tolyl)prop-2-yn-1-yl)-4,5-dihydroisoxazole (3k)
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N-© Me

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3k (63.2 mg, 73% yield) as a yellow oil.

'"H NMR (CDCl3, 400 MHz) & 7.70-7.68 (m, 2H), 7.42-7.40 (m, 3H), 7.36 (d, J = 7.6
Hz, 1H), 7.22-7.17 (m, 2H), 7.13-7.09 (m, 1H), 3.57 (d, J=16.4 Hz, 1H), 3.17 (d, J =
16.8 Hz, 1H), 2.92 (d, J=16.8 Hz, 1H), 2.86 (d, /= 16.8 Hz, 1H), 2.41 (s, 3H), 1.69
(s, 3H);

13C NMR (CDCls, 100 MHz) 8 156.4, 140.0, 131.9, 129.9, 129.8, 129.3, 128.6, 127.9,
126.5, 125.4,122.9, 89.2, 86.3, 81.4, 44.9, 31.3, 25.2, 20.7,

HRMS Calcd (ESI) m/z for C20H20NO [M + H]™: 290.1539, found: 290.1538.

Intenss.' +MS, 0.61-0.78min #(36-46)
x10:

290.1538

291.1568

289.I1415

L
T T T T T T T T
289.0 289.5 290.0 290.5 291.0 2915 292.0 2925 miz

5-Methyl-5-(3-(naphthalen-2-yl)prop-2-yn-1-yl)-3-phenyl-4,5-dihydroisoxazole

3D
N/O
l Me\\

Ph OO

3l
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 31 (51.9 mg, 53% yield) as a brown solid; m.p.: 105-107 °C.
'TH NMR (CDCl3, 400 MHz) 8 7.88 (s, 1H), 7.79-7.73 (m, 5H), 7.48-7.43 (m, 6H), 3.57
(d,J=16.8 Hz, 1H), 3.19 (d, J=16.8 Hz, 1H), 2.95-2.84 (m, 2H), 1.72 (s, 3H);
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13C NMR (CDCl;, 100 MHz) & 156.5, 132.8, 132.5, 131.3, 129.9, 129.8, 128.6, 128.4,
127.8, 127.6, 127.5, 126.5, 126.4 (2C), 120.4, 86.3, 85.7, 82.9, 44.9, 31.3, 25.2;
HRMS Calcd (ESI) m/z for C23Hi9NNaO [M + Na]™: 348.1359, found: 348.1363.

Intenss. b +MS, 1.50-1.62min #(89-96)
x10:

348.1363

0.8

0.6

0.4

0.24 349.1396

350.1503

0.0

L
T T T T T T T T
347.0 347.5 348.0 348.5 349.0 349.5 350.0 350.5 mz

5-Methyl-3-phenyl-5-(3-(thiophen-2-yl)prop-2-yn-1-yl)-4,5-dihydroisoxazole (3m)

N-© \
| Me s

Ph \ p

3m

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3m (56.5 mg, 67% yield) as a brown oil.

'"H NMR (CDCl3, 400 MHz) & 7.70-7.68 (m, 2H), 7.42-7.40 (m, 3H), 7.19 (d, J = 5.2
Hz, 1H), 7.13 (d, J = 3.6 Hz, 1H), 6.94-6.92 (m, 1H), 3.49 (d, J = 16.8 Hz, 1H), 3.15
(d,J=16.4 Hz, 1H), 2.88 (d, /= 16.8 Hz, 1H), 2.82 (d, /= 16.8 Hz, 1H), 1.66 (s, 3H);
13C NMR (CDCls, 100 MHz) § 156.5, 131.6, 129.9, 129.7, 128.6, 126.7, 126.5 (2C),
123.1, 89.4, 86.1, 75.7,44.9, 31.4, 25.1,

HRMS Calcd (ESI) m/z for C17H;sNNaOS [M + Na]": 304.0767, found: 304.0766.

Intens. | +MS, 0.12-0.25min #(7-15)
x105

304.0766
6

862.3376

493.3592

208.1111

585.1639  g73.2812

413.2662

0 ——— L, | . L1
100 200 300 400 500 600 700 800 900 mz
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5-(3-(Cyclohex-1-en-1-yl)prop-2-yn-1-yl)-5-methyl-3-phenyl-4,5-dihydroisoxazole
(3n)

N/O

! Me%
Ph

3n
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3n (63.7 mg, 76% yield) as a brown oil.
'TH NMR (CDCl3, 400 MHz) 8 7.68-7.65 (m, 2H), 7.41-7.38 (m, 3H), 6.01 (s, 1H), 3.45
(d, /=16.8 Hz, 1H), 3.09 (d, J = 16.4 Hz, 1H), 2.73 (d, /= 16.8 Hz, 1H), 2.66 (d, J =
16.8 Hz, 1H), 2.06-2.04 (m, 4H), 1.61-1.55 (m, 7H);
13C NMR (CDCls, 100 MHz) & 156.5, 134.2, 129.9, 129.8, 128.6, 126.5, 120.5, 86.4,
84.4,82.3,44.8,31.1,29.3,25.5,25.0,22.2,21.4;
HRMS Calcd (ESI) m/z for Ci9H2iNNaO [M + Na]": 302.1515, found: 302.1516.

Intens. +MS, 1.78-1.99min #(106-118)
x10° |
302.1516
8 -
6 -
4 -
27 303.1547
206.1643 : 312.1359
301.1407 304.0766
297. I1677 | | 306. I1484 313.I1393
0 T T T T Tt . T T T T T
296 298 300 302 304 306 308 310 312 mz

5-(3-Cyclohexylprop-2-yn-1-yl)-5-methyl-3-phenyl-4,5-dihydroisoxazole (30)
N’O
| Me%
Ph
3o
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 30 (53.3 mg, 63% yield) as a yellow solid; m.p.: 35-37 °C..
'"H NMR (CDCls, 400 MHz) & 7.67-7.65 (m, 2H), 7.39-7.38 (m, 3H), 3.46 (d, J = 16.8
Hz, 1H), 3.07 (d,J=16.8 Hz, 1H), 2.60 (d, /= 16.4 Hz, 1H), 2.53 (d, /= 16.8 Hz, 1H),

2.33 (s, 1H), 1.72-1.65 (m, 4H), 1.58 (s, 3H), 1.46-1.35 (m, 3H), 1.26 (s, 3H);
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13C NMR (CDCl3, 100 MHz) 6 156.4, 130.0, 129.8, 128.6, 126.5, 86.9, 86.5, 75.5, 44.7,
32.8,30.7,29.0, 25.8, 25.1, 24.7;
HRMS Calcd (ESI) m/z for C19H23NNaO [M + Na]™: 304.1672, found: 304.1671.

Intenss. ] +MS, 2.42-2.54min #(144-151)
x10°

304.1671

2.0
15
1.0

054 305.1702

0.0 . . . i . . — . . .
303.50 303.75 304.00 304.25 304.50 304.75 305.00 305.25 305.50 mz

5-(4,4-Dimethylpent-2-yn-1-yl)-5-methyl-3-phenyl-4,5-dihydroisoxazole (3p)
-0
N

! Me%
Ph

3p
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3p (55.9 mg, 73% yield) as a yellow solid; m.p.: 54-56 °C.
"H NMR (CDCl3, 400 MHz) & 7.68-7.65 (m, 2H), 7.41-7.39 (m, 3H), 3.44 (d, J = 16.8
Hz, 1H), 3.06 (d,J=16.4 Hz, 1H), 2.57 (d, /= 16.8 Hz, 1H), 2.49 (d, /= 16.8 Hz, 1H),
1.57 (s, 3H), 1.15 (s, 9H);
I3C NMR (CDCls, 100 MHz) 8 156.3, 130.0, 129.8, 128.6, 126.5,91.1, 86.5, 74.0, 44.6,
31.1, 30.6, 27.3, 25.1;
HRMS Calcd (ESI) m/z for C17H22NO [M + H]": 256.1696, found: 256.1692.

Intenss. | +MS, 0.39-0.51min #(23-30)
x10° |
2.0 256.1692

1.5 278.1513
1.0

0.5
1 290.1536

] 238.1584 2461272 2721430 282.0945 | | 294.1260
| 1 n L .+l
T 7

0.0 ! T — T
240 250 260 270 280 290 mz
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5-(4-(Benzyloxy)-4-methylpent-2-yn-1-yl)-5-methyl-3-phenyl-4,5-

dihydroisoxazole (3q)
N /O
l Me %
Ph OBn
3q

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3q (85.5 mg, 82% yield) as a yellow solid; m.p.: 73-75 °C.

'"H NMR (CDCl3, 400 MHz) § 7.64-7.62 (m, 2H), 7.40-7.37 (m, 3H), 7.33-7.28 (m,
4H), 7.26-7.23 (m, 1H), 4.58 (s, 2H), 3.42 (d, J = 16.8 Hz, 1H), 3.07 (d, J = 16.8 Hz,
1H), 2.69 (d, J=16.8 Hz, 1H), 2.60 (d, /= 16.8 Hz, 1H), 1.60 (s, 3H) , 1.49 (d, /= 3.6
Hz, 6H) ;

13C NMR (CDCls, 100 MHz) & 156.2, 139.1, 129.9, 129.8, 128.6, 128.2, 127.5, 127.2,
126.4, 86.0, 84.7, 80.0, 70.7, 66.3, 44.7, 30.6, 29.0, 29.0, 25.3;

HRMS Calcd (ESI) m/z for C23H2sNNaO; [M + Na]': 370.1778, found: 370.1781.

Intens. +MS, 2.34-2.36min #(139-140)
x104

8 370.1781

386.1522

364.I2635 ‘ | | 377'9_912 382.|2746 |
dou " .

T L T T T T T T T
360 365 370 375 380 385 390 395 m'z

5-Methyl-5-(oct-2-yn-1-yl)-3-phenyl-4,5-dihydroisoxazole (3r)
N-O Q
| Me X _C,4Hq

Ph
3r

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:30) gave

the product 3r (57.2 mg, 71% yield) as a yellow oil.
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'"H NMR (CDCls, 400 MHz) 6 7.67-7.65 (m, 2H), 7.40-7.38 (m, 3H), 3.45 (d, /= 16.8
Hz, 1H), 2.59 (d,/J=16.8 Hz, 1H), 2.52 (d,J=16.4 Hz, 1H), 3.16 (d, /= 16.8 Hz, 1H),
2.15-2.10 (m, 2H), 1.57 (s, 3H), 1.46-1.41 (m, 2H), 1.34-1.24 (m, 4H), 0.89-0.85 (m,
3H);

I3C NMR (CDCl3, 100 MHz) 6 156.4, 130.0, 129.8, 128.6, 126.5, 86.4, 82.7, 75.4,44.7,
31.0, 30.6, 28.5, 25.1, 22.1, 18.6, 13.9;

HRMS Calcd (ESI) m/z for C1sH23NNaO [M + Na]™: 292.1672, found: 292.1674.

Intenss. g +MS, 2.51-2.69min #(149-160)
x10°7

292.1674
270.1853

308.1415
252.1744

288.1382 |
; : Al ; | ‘.I L ; [ IIL 1 Loy
250 260 270 280 290 300 310 320 iz

5-Methyl-5-(non-2-yn-1-yl)-3-phenyl-4,5-dihydroisoxazole (3s)
N-©
| Me X___CqhHi,

Ph
3s

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:30) gave
the product 3s (62.2 mg, 73% yield) as a yellow oil.

"H NMR (CDCl3, 400 MHz) & 7.68-7.65 (m, 2H), 7.40-7.39 (m, 3H), 3.45 (d, /= 16.8
Hz, 1H),3.07 (d,J=16.8 Hz, 1H), 2.59 (d,J=16.4 Hz, 1H), 2.52 (d, /= 16.4 Hz, 1H),
2.15-2.11 (m, 2H), 1.58 (s, 3H), 1.46-1.41 (m, 2H), 1.36-1.22 (m, 6H), 0.89-0.86 (m,
3H),

I3C NMR (CDCl3, 100 MHz) 6 156.4, 130.0, 129.8, 128.6, 126.5, 86.5, 82.7, 75.5,44.7,
31.3,30.6, 28.8, 28.5, 25.1, 22.5, 18.7, 14.0;

HRMS Calcd (ESI) m/z for Ci19H26NO [M + H]*: 284.2009, found: 284.2007.
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Intens. | +MS, 0.12-0.41min #(7-24)
x105 |
. 284.2007
2] 306.1828
2 292.1673
l_
312.1359
301.1408
- | | | 318.1461
0 : P IS N — i L b -
275 280 285 290 295 300 305 310 315 320 mz

3-Phenyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole (3t)
IS
Ph
3t
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3t (30.0 mg, 38% yield) as a brown oil.
'"H NMR (CDCl3, 400 MHz) & 7.63-7.61 (m, 2H), 7.33-7.31 (m, 3H), 7.29-7.27 (m,
2H), 7.19-7.17 (m, 3H), 4.94-4.87 (m, 1H), 3.44 (dd, J; = 10.4 Hz, J> = 16.8 Hz, 1H),
3.27(dd, J; = 6.4 Hz, J> = 16.8 Hz, 1H), 2.80 (dd, J; = 4.8 Hz, J> = 16.8 Hz, 1H), 2.67
(dd, J;1 =7.6 Hz, J> = 16.8 Hz, 1H);
13C NMR (CDCl3, 100 MHz) & 156.3, 131.6, 130.1, 129.4, 128.7, 128.2, 128.0, 126.7,
123.1, 84.5, 82.7, 79.0, 39.6, 25.8;
HRMS Calcd (EST) m/z for CisHisNNaO [M + Na]*: 284.1046, found: 284.1042.

Intens. ] +MS, 1.21-1.38min #(72-82)
x104

1.0 284.1042

0.84

0.6

0.4

285.1073
0.2 4

0.0-4 L . v } Il . + L . . 11
283.5 284.0 284.5 285.0 285.5 286.0 mz

5-Methyl-5-(3-phenylprop-2-yn-1-yl)-3-(p-tolyl)-4,5-dihydroisoxazole (3u)
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Me 3u

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3u (69.8 mg, 80% yield) as a brown oil.

'"H NMR (CDCl3, 400 MHz) & 7.47 (d, J = 7.6 Hz, 2H), 7.28-7.27 (m, 2H), 7.18-7.14
(m, 3H), 7.10 (d, /= 7.6 Hz, 2H), 3.39 (d, /= 16.0 Hz, 1H), 3.03 (d, /= 16.8 Hz, 1H),
2.74 (d,J=16.8 Hz, 1H), 2.68 (d, /= 16.4 Hz, 1H), 2.27 (s, 3H), 1.56 (s, 3H);

13C NMR (CDCl3, 100 MHz) & 156.4, 140.1, 131.6, 129.3, 128.1, 127.9, 127.0, 126.4,
123.2, 86.0, 85.4, 82.5, 45.0, 31.1, 25.0, 21.4;

HRMS Calcd (ESI) m/z for C20H19NNaO [M + Na]™: 312.1359, found: 312.1366.

Intens. +MS, 2.35-2.44rmin #(140-145)
X105
] 312.1366
44
3 -
2 -
14 601.2831
] { l 515.3425 870.4010
0 1 ek " i,
; : # : ; : . . ; ;
100 200 300 400 500 600 700 800 900 mz

3-(4-(tert-Butyl)phenyl)-5-methyl-5-(3-phenylprop-2-yn-1-yl)-4,5-

dihydroisoxazole (3v)

Bu 3v

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3v (67.6 mg, 68% yield) as a brown solid; m.p.: 80-82 °C.

'H NMR (CDCl3, 400 MHz) 8 7.55-7.51 (m, 2H), 7.35-7.26 (m, 4H), 7.18-7.17 (m,
3H), 3.42 (d, J=16.8 Hz, 1H), 3.05 (d, J = 16.8 Hz, 1H), 2.77-2.65 (m, 2H), 1.57 (s,
3H), 1.24 (s, 9H);
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13C NMR (CDCl;, 100 MHz) & 156.4, 153.3, 131.6, 128.1, 127.9, 127.0, 126.4, 125.6,
123.2, 86.1, 85.4, 82.5, 45.0, 34.8, 31.1 (2C), 25.0;
HRMS Calcd (ESI) m/z for C23H2sNNaO [M + Na]™: 354.1828, found: 354.1834.

Intenss. ] +MS, 3.19-3.25min #(190-193)
x10°

i 354.1834
254

685.3759
2.0

15
1.0

0.5
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[ Lo

kL]
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3-(4-Methoxyphenyl)-5-methyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole
(3w)

MeO 3w

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3w (52.5 mg, 57% yield) as a brown oil.

'TH NMR (CDCl3, 500 MHz) 8 7.62 (d, J = 9.0 Hz, 2H), 7.38-7.37 (m, 2H), 7.28-7.26
(m, 3H), 6.92 (d, J= 8.5 Hz, 2H), 3.84 (s, 3H), 3.49 (d, /= 16.5 Hz, 1H), 3.13 (d, J =
17.0 Hz, 1H), 2.84 (d, J=16.5 Hz, 1H), 2.78 (d, J=17.0 Hz, 1H), 1.66 (s, 3H);

13C NMR (CDCl3, 125 MHz) § 161.0, 156.2, 131.6, 128.2, 128.1, 127.9, 123.2, 122.5,
114.1, 86.0, 85.5, 82.5, 55.3, 45.2, 31.2, 25.1;

HRMS Calcd (EST) m/z for C20H19NNaO> [M + Na]": 328.1308, found: 328.1310.
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Intens. +MS, 0.29-0.41min #(17-24)
x105 |
328.1310
6 -
4
2 2081113 633.2714
685.3756
477.3652
0 1l [ U N I .
100 200 300 400 500 600 700 800 900 mz

3-(4-Fluorophenyl)-5-methyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole(3x)
N /O

l Me%
Ph

3x

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3x (61.6 mg, 70% yield) as a brown solid; m.p.: 81-83 °C.

'H NMR (CDCl3, 400 MHz) 8 7.59-7.56 (m, 2H), 7.29-7.26 (m, 2H), 7.19-7.17 (m,
3H), 7.02-6.98 (m, 2H), 3.41 (d, /= 16.8 Hz, 1H), 3.04 (d, /= 16.8 Hz, 1H), 2.76 (d, J
=16.8 Hz, 1H), 2.70 (d, J=16.8 Hz, 1H), 1.58 (s, 3H);

13C NMR (CDCl3, 100 MHz) 8 163.6 (d, J=249.3 Hz), 155.5, 131.6, 128.5 (d, J= 8.4
Hz), 128.2, 128.0, 126.1 (d, /=3.4 Hz), 123.1, 115.8 (d, /= 21.8 Hz), 86.5, 85.3, 82.6,
45.0,31.2,25.1;

YF NMR (CDCl3, 376 MHz) 6 -110.1;

HRMS Calcd (ESI) m/z for C1oHisFNNaO [M + Na]": 316.1108, found: 316.1111.

Intens. ] +MS, 1.38-1.46min #(82-87)
x10° ]

1.25 7 316.1111

1.00]
0.75

0.50]

] 320.1059
0.25]313.1393 317.1143
] 314.0954

] 315.0990 318.1177
0.00 -1+ — -t : r Lt T T
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5-Methyl-5-(3-phenylprop-2-yn-1-yl)-3-(4-(trifluoromethyl)phenyl)-4,5-

dihydroisoxazole (3y)
N -0
| Me %
Ph
F3C 3y

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3y (61.8 mg, 60% yield) as a yellow solid; m.p.: 100-102 °C.

'"H NMR (CDCls, 400 MHz) & 7.69 (d, J = 8.0 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.27-
7.25 (m, 2H), 7.19-7.17 (m, 3H), 3.44 (d, /= 16.8 Hz, 1H), 3.07 (d, J = 16.8 Hz, 1H),
2.78 (d, J=16.8 Hz, 1H), 2.71 (d, J= 16.8 Hz, 1H), 1.59 (s, 3H);

13C NMR (CDCls, 100 MHz) & 155.4, 133.3, 131.6, 131.6 (q, J = 32.2 Hz), 128.2,
128.0, 126.8, 125.6 (q, J = 3.8 Hz), 123.8 (q, J = 270.9 Hz), 123.0, 87.1, 85.0, 82.8,
44.6,31.3,25.2;

19F NMR (CDCl3, 376 MHz) -62.9;

HRMS Calcd (ESI) m/z for C20H16F3NNaO [M + Na]™: 366.1076, found: 366.1080.

Intensd; i +MS, 1.45-1.78min #(86-106)
x10
1 366.1080
1.5+
1.0
0.5
| 367.1115
364.2060
i 365.2174 368.1794 368.8720369 2981
0.0 ) L 1T [ 1l [y
364 365 366 367 368 369 mz

3-(3,4-Dimethylphenyl)-5-methyl-5-(3-phenylprop-2-yn-1-yl)-4,5-

dihydroisoxazole (3z)

O
Me Me Sy
Me 3z
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Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3z (71.5 mg, 78% yield) as a brown oil.

'"H NMR (CDCl3, 400 MHz) 8 7.47 (s, 1H), 7.39-7.37 (m, 3H), 7.28-7.25 (m, 3H), 7.15
(d, /=8.0 Hz, 1H), 3.49 (d,/=16.8 Hz, 1H), 3.12 (d, /= 16.4 Hz, 1H), 2.85-2.75 (m,
2H), 2.27 (s, 6H), 1.65 (s, 3H);

13C NMR (CDCls, 100 MHz) & 156.6, 138.8, 136.9, 131.6, 129.8, 128.2, 127.9, 127.6,
127.4,124.1, 123.2, 86.0, 85.5, 82.5, 45.1, 31.1, 25.1, 19.7 (2C);

HRMS Calcd (ESI) m/z for C21H2iNNaO [M + Na]": 326.1515, found: 326.1518.

Intens. ] +MS, 0.09-0.25min #(5-15)
X105

326.1518

629.3132

884.4145

4 { 428.1990 515.3417
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5-Methyl-5-(3-phenylprop-2-yn-1-yl)-3-(thiophen-2-yl)-4,5-dihydroisoxazole (3aa)

3aa

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3aa (66.5 mg, 79% yield) as a yellow oil.

'"H NMR (CDCl3, 400 MHz) & 7.39-7.36 (m, 3H), 7.29-7.27 (m, 3H), 7.20 (d, J = 3.6
Hz, 1H), 7.07-7.05 (m, 1H), 3.53 (d, /= 16.4 Hz, 1H), 3.16 (d, J = 16.4 Hz, 1H), 2.86
(d,J=16.8 Hz, 1H), 2.79 (d, J=16.8 Hz, 1H), 1.67 (s, 3H);

13C NMR (CDCls, 100 MHz) & 152.4, 132.4, 131.6, 128.2 (2C), 128.1, 128.0, 127.2,
123.1, 86.7, 85.2, 82.7,45.7, 31.1, 25.0;

HRMS Calcd (ESI) m/z for Ci17Hi1sNNaOS [M + Na]": 304.0767, found: 304.0768.
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Intens. ] +MS, 3.35-3.50min #(199-208)

304.0768

320.0507
312.1359

301.1409

0 T T L b T T . T
295 300 305 310 315 320 mz

5-Methyl-3-(naphthalen-2-yl)-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole
(3ab)

N’O
! Me%

o9 "’

3ab

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3ab (86.5 mg, 88% yield) as a yellow solid; m.p.: 75-77 °C.

'TH NMR (CDCl3, 400 MHz) & 7.89 (d, J = 8.4 Hz, 1H), 7.79-7.72 (m, 4H), 7.41-7.39
(m, 2H), 7.29-7.28 (m, 2H), 7.16-7.13 (m, 3H), 3.53 (d, /= 16.4 Hz, 1H), 3.15 (d, J =
16.8 Hz, 1H), 2.81-2.70 (m, 2H), 1.60 (s, 3H);

13C NMR (CDCls, 100 MHz) 8 156.6, 133.9, 132.9, 131.6, 128.4, 128.3, 128.2, 127.9,
127.8,127.5, 127.0, 126.8, 126.6, 123.4, 123.2, 86.5, 85.4, 82.6, 44.9, 31.3, 25.2;
HRMS Calcd (ESI) m/z for C23H19NNaO [M + Na]': 348.1359, found: 348.1363.

Intens. +MS, 0.74-0.83min #(44-49)
x105 |
348.1363
6 -
4 -
673.2816
2
208.1113 493.3597
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3,5-Diphenyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole (3ac)
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3ac
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3ac (44.5 mg, 44% yield) as a yellow oil.
'"H NMR (CDCl3, 400 MHz) § 7.61-7.59 (m, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.32-7.28
(m, 5H), 7.24-7.19 (m, 3H), 7.15-7.12 (m, 3H), 3.84 (d, /= 16.4 Hz, 1H), 3.51 (d, J =
16.8 Hz, 1H), 3.07-2.97 (m, 2H);
13C NMR (CDCls, 100 MHz) & 156.5, 143.3, 131.5, 130.1, 129.5, 128.6, 128.4, 128.1,
127.9, 127.8, 126.6, 125.3, 123.1, 89.2, 84.9, 83.3, 45.7, 32.8;
HRMS Calcd (ESI) m/z for C24H19NNaO [M + Na]": 360.1359, found: 360.1361.

Intens. |
x105

+MS, 0.91-1.20min #(54-71)

360.1361
6 -
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5-Benzyl-3-phenyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole (3ad)
N /O

! Bn \\
Ph

3ad
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3ad (72.3 mg, 69% yield) as a yellow solid; m.p.: 94-96 °C.
'H NMR (CDCl3, 400 MHz) 8 7.55-7.53 (m, 2H), 7.33-7.26 (m, 7H), 7.24-7.14 (m,
6H), 3.3 (d,J=16.8 Hz, 1H), 3.21-3.11 (m, 3H), 2.68 (s, 2H);
13C NMR (CDCl;, 100 MHz) & 156.6, 136.0, 131.6, 130.5, 129.9, 129.6, 128.6, 128.3,
128.2, 128.0, 126.9, 126.5, 123.2, 88.7, 85.3, 83.1, 43.1, 43.0, 29.3;
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HRMS Calcd (ESI) m/z for C25sH21NNaO [M + Na]™: 374.1515, found: 374.1512.

Intens. +MS, 0.05-0.14min #(3-8)
x104 ]
4 374.1512

375.1543

376.|3173
|

37IZ 37I3 37I4 37IS 37IG 3;7 mI/Z
5-Cyclohexyl-3-phenyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole (3ae)
N /O

I Cy\\
Ph

3ae
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:30) gave
the product 3ae (88.2 mg, 85% yield) as a yellow solid; m.p.: 66-67 °C.
'H NMR (CDCl3, 400 MHz) 8 7.61-7.59 (m, 2H), 7.31-7.29 (m, 3H), 7.23-7.21 (m,
3H), 3.28-3.18 (m, 2H), 2.80 (d, /= 16.8 Hz, 1H), 2.71 (d, /= 16.8 Hz, 1H), 1.85-1.73
(m, 5H), 1.22-1.04 (m, 6H);
13C NMR (CDCl3, 100 MHz) & 155.8, 131.6, 129.9, 129.8, 128.6, 128.1, 127.7, 126.5,
123.3,90.9, 85.4, 82.5, 44.7,41.3, 28.2, 27.3, 27.1, 26.3 (2C), 26.2;
HRMS Calcd (ESI) m/z for C24H2sNNaO [M + Na]™: 366.1828, found: 366.1829.

Intensé_ +MS, 0.67-0.71min #(40-42)
x10°
1 366.1829

2.0
1.5
1.0

] 367.1858
0.54
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0.0 |
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5-Butyl-3-phenyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole (3af)
N-C.

! "Bu \\
Ph

3af
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:30) gave
the product 3af (65.3 mg, 68% yield) as a brown oil.
'"H NMR (CDCl3, 400 MHz) & 7.61-7.59 (m, 2H), 7.32-7.26 (m, 5H), 7.18-7.17 (m,
3H), 3.36 (d, J=17.2 Hz, 1H), 3.12 (d, J=17.2 Hz, 1H), 2.73 (s, 2H), 1.87-1.83 (m,
2H), 1.41-1.28 (m, 4H), 0.87-0.84 (m, 3H);
13C NMR (CDCls, 100 MHz) 8 156.2, 131.6, 129.9, 128.6, 128.1, 127.9, 126.5, 123.2,
88.6, 85.3, 82.5,43.1, 37.6, 29.8, 25.9, 22.9, 14.0;
HRMS Calcd (ESI) m/z for C22H23NNaO [M + Na]': 340.1672, found: 340.1674.

Intens. ] +MS, 0.05-0.07min #(3-4)
x105]
6 340.1674

341.1702
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4-Methyl-3-phenyl-5-(3-phenylprop-2-yn-1-yl)-4,5-dihydroisoxazole (3ag)
N-C.
| AN
Ph
Me

3ag
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 3ag (29.1 mg, 35% yield) as a yellow oil. The reported peaks are for both

diastereomers of title Compound.
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'H NMR (CDCl3, 400 MHz) § 7.66-7.63 (m, 2H), 7.35-7.18 (m, 8H), 4.75-4.69 (m,
0.2H), 4.51-4.47 (m, 0.8H), 3.68-3.62 (m, 1H), 2.97 (dd, J1 = 16.8 Hz, J>» = 5.6 Hz,
0.2H), 2.82-2.74 (m, 1H), 2.60 (dd, /1 = 16.4 Hz, J, = 8.4 Hz, 0.8H), 1.31 (d,J=7.2
Hz, 2.4H), 1.22 (d, /= 7.2 Hz, 0.6H);

13C NMR (CDCls, 100 MHz) & 162.8, 160.5, 131.6, 130.1, 130.0, 129.2, 128.77 (2C),
128.6 (2C), 128.2 (2C), 128 (2C), 127.0 (20), 123.1 (2C), 86.2, 84.9, 84.5, 82.7, 82.5,
82.0,47.0,43.5,25.1,19.3, 18.2, 11.3;

HRMS Calcd (ESI) m/z for Ci9H;7NNaO [M + Na]": 298.1202, found: 298.1200.

Intensé_- +MS, 0.49-0.59min #(29-35)
x10°
1 298.1200

.3232
l 360-323 573.[2511
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6-Methyl-3-phenyl-6-(3-phenylprop-2-yn-1-yl)-5,6-dihydro-4H-1,2-oxazine (5a)
N .0
| Me %

Ph
5a

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5a (81.7 mg, 94% yield) as a yellow solid; m.p.: 79-82 °C.

'"H NMR (CDCl3, 400 MHz) § 7.76-7.74 (m, 2H), 7.45-7.39 (m, 5H), 7.32-7.30 (m,
3H), 2.80 (d, J = 16.8 Hz, 1H), 2.73-2.63 (m, 3H), 2.29-2.23 (m, 1H), 2.01-1.94 (m,
1H), 1.51 (s, 3H);

13C NMR (CDCls, 100 MHz) & 153.7, 135.6, 131.5, 129.4, 128.4, 128.2, 127.9, 125.1,
123.3, 85.1, 82.9, 74.8, 28.9, 26.7, 23.8, 19.2;

HRMS Calcd (ESI) m/z for C20Hi;9NNaO [M + Na]": 312.1359, found: 312.1357.

S35



Intenss. 1 +MS, 1.55-1.90min #(92-113)
x10°|
312.1357

1.0
0.84
0.6
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6-(3-(4-(tert-Butyl)phenyl)prop-2-yn-1-yl)-6-methyl-3-phenyl-5,6-dihydro-4H-

1,2-oxazine (Sb)

N/O N
| Me ™
Ph

¢
5b Bu

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5b (95.9 mg, 93% yield) as a yellow solid; m.p.: 69-72 °C.

'H NMR (CDCls, 400 MHz) & 7.76-7.74 (m, 2H), 7.41-7.33 (m, 7H), 2.79 (d, J = 16.8
Hz, 1H), 2.72-2.63 (m, 3H), 2.30-2.23 (m, 1H), 2.00-1.93 (m, 1H), 1.51 (s, 3H), 1.33
(s, 9H);

13C NMR (CDCls, 100 MHz) & 153.7, 151.1, 135.7, 131.3, 129.4, 128.4, 125.2 (2C),
120.3, 84.3, 82.9, 74.9, 34.6, 31.1, 28.9, 26.7, 23.8, 19.2;

HRMS Calcd (ESI) m/z for C24H27NNaO [M + Na]™: 368.1985, found: 368.1986.

Intens. +MS, 0.62-0.83min #(37-49)
x105

) 368.1986
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6-(3-(4-Methoxyphenyl)prop-2-yn-1-yl)-6-methyl-3-phenyl-5,6-dihydro-4H-1,2-

oxazine (5¢)

.0
N| Me%
Ph
5¢ OMe

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5¢ (84.1 mg, 88% yield) as a white solid; m.p.: 76-78 °C.

'"H NMR (CDCl3, 400 MHz) & 7.75-7.73 (m, 2H), 7.40-7.35 (m, 5H), 6.83 (d, J = 8.8
Hz, 2H), 3.80 (s, 3H), 2.77 (d, /= 16.8 Hz, 1H), 2.70-2.61 (m, 3H), 2.29-2.21 (m, 1H),
1.99-1.92 (m, 1H), 1.49 (s, 3H);

13C NMR (CDCls, 125 MHz) & 159.3, 153.7, 135.7, 132.9, 129.4, 128.4, 125.2, 115.5,
113.8, 83.5, 82.7, 74.9, 55.2, 28.9, 26.7, 23.8, 19.3;

HRMS Calcd (ESI) m/z for C21H2:1NNaO> [M + Na]': 342.1465, found: 342.1466.

Intens. | +MS, 1.77-2.05min #(105-122)
X105

342.1466
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6-Methyl-3-phenyl-6-(3-(m-tolyl)prop-2-yn-1-yl)-5,6-dihydro-4H-1,2-oxazine (5d)

.0
N
| Me% Me
Ph

5d
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5d (78.5 mg, 86% yield) as a yellow oil.
'"H NMR (CDCl3, 400 MHz) § 7.65-7.63 (m, 2H), 7.30-7.28 (m, 3H), 7.15-7.07 (m,
3H), 7.01 (d, J = 7.2 Hz, 1H), 2.68 (d, J = 16.8 Hz, 1H), 2.61-2.51 (m, 3H), 2.23 (s,
3H), 2.18-2.12 (m, 1H), 1.90-1.82 (m, 1H), 1.40 (s, 3H);
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13C NMR (CDCl;, 100 MHz) & 153.7, 137.8, 135.6, 132.1, 129.4, 128.8, 128.6, 128.4,
128.1, 125.2, 123.1, 84.7, 83.0, 74.8, 28.9, 26.7, 23.8, 21.1, 19.2;
HRMS Calcd (ESI) m/z for C21H21NNaO [M + Na]™: 326.1515, found: 326.1517.

Intens. | +MS, 2.15-2.44min #(128-145)
X105
2] 326.1517
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6-(3-Cyclohexylprop-2-yn-1-yl)-6-methyl-3-phenyl-5,6-dihydro-4H-1,2-oxazine
(Se)

5e

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5e (68.9 mg, 78% yield) as a yellow oil.

'"H NMR (CDCl3, 400 MHz) & 7.73-7.70 (m, 2H), 7.38-7.36 (m, 3H), 2.61-2.57 (m,
2H), 2.55-2.40 (m, 2H), 2.37 (s, 1H), 2.21-2.14 (m, 1H), 1.92-1.84 (m, 1H), 1.79-1.75
(m, 2H), 1.70-1.66 (m, 2H), 1.50-1.39 (m, 6H), 1.33-1.29 (m, 3H);

I3C NMR (CDCls, 100 MHz) 8 153.6, 135.8, 129.3, 128.4,125.2,87.1,75.1,75.0, 32.9,
29.0, 28.1, 26.5, 25.9, 24.8, 23.7, 19.2;

HRMS Calcd (ESI) m/z for C20H2sNNaO [M + Na]': 318.1828, found: 318.1831.

Intens. ] +MS, 0.69-0.71min #(41-42)
x105 ]
] 318.1831
4
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6-(4,4-Dimethylpent-2-yn-1-yl)-6-methyl-3-phenyl-5,6-dihydro-4H-1,2-0xazine
(3D

5f
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5f (52.0 mg, 64% yield) as a white solid; m.p.: 79-81 °C.
'"H NMR (CDCl3, 400 MHz) & 7.73-7.70 (m, 2H), 7.38-7.37 (m, 3H), 2.61-2.57 (m,
2H), 2.50 (d, J=16.4 Hz, 1H), 2.40 (d, /= 16.4 Hz, 1H), 2.19-2.12 (m, 1H), 1.91-1.84
(m, 1H), 1.40 (s, 3H), 1.22 (s, 9H);
I3C NMR (CDCls, 100 MHz) 6 153.6, 135.8, 129.3, 128.4,125.2,91.4,75.0,73.6, 31.2,
28.1,27.4,26.5,23.6,19.3;
HRMS Calcd (ESI) m/z for Ci1sH23NNaO [M + Na]': 292.1672, found: 292.1672.

Intens. +MS, 1.03-1.16min #(61-69)
x105 ]
1.50] 292.1672
1.25
1.00]
0.75
0.50 4
h 293.1705
0.25
0.00 1, . T T . , —1 r
291.0 291.5 292.0 292.5 293.0 2935 294.0 294.5 mz

6-Methyl-6-(oct-2-yn-1-yl)-3-phenyl-5,6-dihydro-4H-1,2-0xazine (5g)
N e
| Me % C4Hg
Ph
59

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave

the product 5g (71.2 mg, 84% yield) as a brown oil.
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'H NMR (CDCl3, 400 MHz) § 7.73-7.70 (m, 2H), 7.38-7.36 (m, 3H), 2.61-2.57 (m,
2H), 2.51 (d, J=16.8 Hz, 1H), 2.42 (d, /= 16.8 Hz, 1H), 2.20-2.13 (m, 3H), 1.91-1.84
(m, 1H), 1.54-1.47 (m, 2H), 1.41 (s, 3H), 1.38-1.30 (m, 4H), 0.92-0.89 (m, 3H);

I3C NMR (CDCl3, 100 MHz) 6 153.6, 135.8, 129.3, 128 .4, 125.1, 82.9, 75.0, 74.9, 31.0,
28.6, 28.2, 26.6, 23.6, 22.1, 19.2, 18.7, 14.0;

HRMS Calcd (ESI) m/z for Ci9H2sNNaO [M + Na]": 306.1828, found: 306.1828.

Intens. ] +MS, 1.28-1.46min #(76-87)
x105+
] 306.1828
5
4
3
2]
1] 307.1858
i 308.1409
0 ] 1 ]
305.0 305.5 306.0 306.5 307.0 307.5 308.0 3085 mz

6-Methyl-6-(non-2-yn-1-yl)-3-phenyl-5,6-dihydro-4H-1,2-0xazine (5h)
N e
| Me % C5H 11

5h

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5h (85.2 mg, 95% yield) as a brown oil.

'"H NMR (CDCl3, 400 MHz) § 7.72-7.70 (m, 2H), 7.38-7.37 (m, 3H), 2.61-2.53 (m,
2H), 2.51(d, J=15.6 Hz, 1H), 2.42 (d, /= 16.4 Hz, 1H), 2.18-2.14 (m, 3H), 1.91-1.84
(m, 1H), 1.51-1.46 (m, 2H), 1.41 (s, 3H), 1.37-1.26 (m, 6H), 0.91-0.88 (m, 3H);

I3C NMR (CDCl3, 100 MHz) 6 153.6, 135.8, 129.3, 128.4, 125.2,82.9,75.1, 74.9, 31.3,
28.9, 28.5, 28.2, 26.6, 23.7,22.5, 19.2, 18.7, 14.0;

HRMS Calcd (ESI) m/z for C20H27NNaO [M + Na]™: 320.1985, found: 320.1982.
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Intenss._ +MS, 0.29-0.51min #(17-30)
x10° |
E 320.1982

1.5+
1.0

0.54
1 321.2015

00— . . Ll . . . . . .
319.50 319.75 320.00 320.25 320.50 320.75 321.00 321.25 321.50 321.75 mwz

3-(4-Methoxyphenyl)-6-methyl-6-(non-2-yn-1-yl)-5,6-dihydro-4H-1,2-oxazine (5i)

.0
N
| Me\\ CsHyq

MeO 5i

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5i (84.7 mg, 86% yield) as a yellow solid; m.p.: 45-48 °C.

'TH NMR (CDCl3, 400 MHz) & 7.65 (d, J = 8.8 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 3.81
(s, 3H), 2.57-2.48 (m, 3H), 2.40 (d, /= 16.8 Hz, 1H), 2.17-2.11 (m, 3H), 1.89-1.82 (m,
1H), 1.52-1.45 (m, 2H), 1.39-1.26 (m, 9H), 0.91-0.87 (m, 3H);

I3C NMR (CDCls, 125 MHz) 6 160.6, 153.3, 128.4, 126.5,113.7,82.9, 75.2, 74.7, 55.3,
31.3,28.9,28.5, 28.2, 26.7, 23.7,22.5, 19.2, 18.7, 14.0;

HRMS Calcd (EST) m/z for C21H20NNaO; [M + Na]™: 350.2091, found: 350.2092.

Intens. +MS, 1.01-1.11min #(60-66)
x105
8- 350.2092
6_
4 677.4273
2_
| 208.1110
0 : 4 .L Ly Llllulll | A — ll.‘lLL : : i
100 200 300 400 500 600 700 800 900 mz

3-(4-Fluorophenyl)-6-methyl-6-(non-2-yn-1-yl)-5,6-dihydro-4H-1,2-oxazine (5j)
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| Me XX CsHq

5j
Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5j (86.2 mg, 91% yield) as a brown oil.
'H NMR (CDCl3, 400 MHz) & 7.71-7.67 (m, 2H), 7.07-7.03 (m, 2H), 2.57-2.47 (m,
3H), 2.40 (d, J = 16.8 Hz, 1H), 2.19-2.12 (m, 3H), 1.90-1.83 (m, 1H), 1.52-1.45 (m,
2H), 1.39 (s, 3H), 1.38-1.25 (m, 6H), 0.90-0.87 (m, 3H);
13C NMR (CDCl3, 100 MHz) 8 163.4 (d, J = 247.9 Hz), 152.6, 131.9 (d, J = 3.3Hz),
127.0 (d, J = 8.3 Hz), 115.3 (d, J = 21.5 Hz), 83.0, 75.0, 74.9, 31.3, 28.9, 28.5, 28.2,
26.5,23.6,22.5,19.2, 18.7, 14.0;
1F NMR (CDCl3, 376 MHz) & -112.0;
HRMS Calcd (ESI) m/z for C20H2;FNO [M + H]": 316.2071, found: 316.2069.

Intens. | +MS, 1.92-1.99min #(114-118)
X105 ]
15 316.2069
1.0+
0.5
i 437.1939 685.4345
1 l 504.4001 978.6523
00 . " boo 1
100 200 300 400 500 600 700 800 900 mz

3-(3-Methoxyphenyl)-6-methyl-6-(non-2-yn-1-yl)-5,6-dihydro-4H-1,2-oxazine (5k)

.0
N
| Me% C5H11

OMe K

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave

the product 5k (81.5 mg, 83% yield) as a yellow oil.
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IH NMR (CDCls, 400 MHz) & 7.26 (s, 1H), 7.22-7.15 (m, 2H), 6.85 (d, J = 7.2 Hz,
1H), 3.74 (s, 3H), 2.52-2.48 (m, 2H), 2.43 (d, J = 16.4 Hz, 1H), 2.34 (d, J = 16.4 Hz,
1H), 2.11-2.04 (m, 3H), 1.83-1.76 (m, 1H), 1.45-1.38 (m, 2H), 1.33-1.29 (m, 5H), 1.25-
1.19 (m, 4H), 0.83-0.80 (m, 3H);

13C NMR (CDCl, 125 MHz) § 159.6, 153.4, 137.2, 129.3, 117.7, 115.8, 110.0, 83.0,
75.0 (2C), 55.3, 31.3, 28.9, 28.5, 28.3, 26.5, 23.7, 22.5, 19.3, 18.7, 14.0;

HRMS Calcd (ESI) m/z for C21H20NNaO, [M + Na]*: 350.2091, found: 350.2094.

Intenss. ] +MS, 2.51-2.66min #(149-158)
x10°

350.2094

2.0
15
1.0

05 351.2126

352.1684
353.2661

00l . . . . . —L . — .
349.0 349.5 350.0 350.5 351.0 351.5 352.0 352.5 353.0 3535 mz

6-Methyl-6-(non-2-yn-1-yl)-3-(o-tolyl)-5,6-dihydro-4H-1,2-oxazine (51)
N/O
L PMeNN ey

Me 51

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 51 (70.6 mg, 76% yield) as a yellow oil.

'"H NMR (CDCls, 400 MHz) & 7.18-7.10 (m, 4H), 2.50 (d, /= 16.4 Hz, 1H), 2.41-2.28
(m, 6H), 2.11-2.03 (m, 3H), 1.84-1.77 (m, 1H), 1.46-1.19 (m, 11H), 0.83-0.80 (m, 3H);
13C NMR (CDCl3, 100 MHz) § 157.2, 136.7, 135.7, 130.7, 128.5, 127.7, 125.7, 82.9,
75.1,74.3,31.3, 28.9, 28.5, 28.4, 26.8, 23.7, 22.9, 22.5, 20.1, 18.7, 14.0;

HRMS Calcd (ESI) m/z for C21H3NO [M + H]": 312.2322, found: 312.2322.
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312.

2322

+MS, 0.10-0.19min #(6-11)

313.2352

0L . . — . . —
310.5 311.0 3115 312.0 312.5 313.0 313.5 314.0

T T
3145 315.0 mz

6-Methyl-3-(naphthalen-2-yl)-6-(non-2-yn-1-yl)-5,6-dihydro-4H-1,2-oxazine (5m)

.0
N

| Me\\

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave

CsHyq

5m

the product Sm (98.1 mg, 94% yield) as a brown oil.

'"H NMR (CDCl3, 400 MHz) & 8.03-8.01 (m, 2H), 7.86-7.81 (m, 3H), 7.50-7.48 (m,
2H), 2.75-2.71 (m, 2H), 2.57 (d, /= 16.4 Hz, 1H), 2.46 (d, /= 16.4 Hz, 1H), 2.26-2.17
(m, 3H), 1.97-1.90 (m, 1H), 1.55-1.48 (m, 2H), 1.46 (s, 3H), 1.43-1.29 (m, 6H), 0.94-
0.90 (m, 3H);

13C NMR (CDCls, 100 MHz) & 153.3, 133.7, 133.2, 133.0, 128.4, 128.0, 127.6, 126.6,
126.3, 124.6,122.7,82.9,75.1 (2C), 31.3, 28.9, 28.5, 28.3, 26.6, 23.7, 22.5, 19.1, 18.7,
14.0;

HRMS Calcd (ESI) m/z for C24H20NNaO [M + Na]': 370.2141, found: 370.2143.

Intens. 1
x105 ]

25

+MS, 0.81-0.89min #(48-53)

370.2143
2.0—:
15
1.0

] 371.2176
0.54

] 372.2207
0.0 1

T T T T T T
369 370 371 372 373 374 mz
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6-Methyl-6-(non-2-yn-1-yl)-3-(thiophen-2-yl)-5,6-dihydro-4H-1,2-oxazine (5n)

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 5n (67.0 mg, 74% yield) as a brown oil.

'"H NMR (CDCl3, 400 MHz) & 7.29-7.27 (m, 1H), 7.22-7.21 (m, 1H), 7.02-7.00 (m,
1H), 2.63-2.59 (m, 2H), 2.51 (d, /= 16.8 Hz, 1H), 2.40 (d, /= 16.8 Hz, 1H), 2.18-2.11
(m, 3H), 1.90-1.82 (m, 1H), 1.52-1.45 (m, 2H), 1.39-1.26 (m, 9H), 0.91-0.87 (m, 3H);
I3C NMR (CDCls, 100 MHz) 6 150.5, 140.0, 126.9, 126.8, 125.0, 83.0, 75.5, 74.9, 31.3,
28.8,28.5,28.2,26.3, 23.6, 22.5, 19.5, 18.7, 14.0;

HRMS Calcd (ESI) m/z for Ci1sH2sNNaOS [M + Na]": 326.1549, found: 326.1544.

Intenss. b +MS, 1.36-1.45min #(81-86)
x10° 1

326.1544
1.5
1.0

0.5
i 327.1574
328.2270

0.0 . . . . . — . .
325.5 326.0 326.5 327.0 327.5 328.0 328.5 mz

3-Phenyl-6-(3-phenylprop-2-yn-1-yl)-5,6-dihydro-4H-1,2-0xazine (50)

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave

the product 50 (63.1 mg, 76% yield) as a yellow solid; m.p.: 90-92 °C.
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'H NMR (CDCl3, 400 MHz) § 7.74-7.70 (m, 2H), 7.44-7.39 (m, 5H), 7.32-7.29 (m,
3H), 4.04-4.01 (m, 1H), 3.01-2.93 (m, 1H), 2.79-2.60 (m, 3H), 2.40-2.32 (m, 1H), 2.01-
1.90 (m, 1H);

13C NMR (CDCls, 100 MHz) & 154.6, 135.6, 131.6, 129.5, 128.4, 128.2, 127.9, 125.3,
123.3,84.7, 82.8, 73.2,24.7, 23.4, 21.6;

HRMS Calcd (ESI) m/z for Ci9H;7NNaO [M + Na]": 298.1202, found: 298.1198.

Intens. +MS, 0.26-0.34min #(15-20)
x104 |

298.1198

6 -

2 298.2160

T T T T T T T T
298.00 298.05 298.10 298.15 298.20 298.25 298.30 mz

6-Cyclohexyl-3-phenyl-6-(3-phenylprop-2-yn-1-yl)-5,6-dihydro-4H-1,2-0xazine

(5p)

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:30) gave
the product 5p (75.3 mg, 70% yield) as a white solid; m.p.: 114-116 °C.

'"H NMR (CDCl3, 400 MHz) § 7.75-7.74 (m, 2H), 7.39-7.38 (m, 5H), 7.30-7.26 (m,
3H), 2.79 (d, J = 16.4 Hz, 1H), 2.72-2.63 (m, 3H), 2.31-2.25 (m, 1H), 2.08-1.99 (m,
2H), 1.96-1.93 (m, 1H), 1.87-1.84 (m, 2H), 1.72-1.69 (m, 1H), 1.37-1.20 (m, 6H);

13C NMR (CDCls, 100 MHz) & 154.0, 135.7, 131.5, 129.4, 128.4, 128.2, 127.8, 125.1,
123.6, 85.8, 82.9, 78.6, 44.7, 27.1, 26.9, 26.7, 26.6, 26.5, 23.7, 22.7, 18.9;

HRMS Calcd (ESI) m/z for C2sH27NNaO [M + Na]™: 380.1985, found: 380.1985.
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Intensé +MS, 1.28-1.38min #(76-82)
x10° 1

] 380.1985
1.54

1.0

0.54 381.2014

1 382.2043
0.0 . . . — . — . .
379.0 379.5 380.0 380.5 381.0 381.5 382.0 382.5 383.0 mz

6-(3-Phenylprop-2-yn-1-yl)-3-(4-(trifluoromethyl)phenyl)-5,6-dihydro-4H-1,2-
oxazine (5q)

.0
S
Ph

FsC 5

Flash column chromatography on a silica gel (acetone: petroleum ether, 1:22) gave the
product 5q (21.8 mg, 21% yield) as a yellow solid; m.p.: 73-75 °C.

'"H NMR (CDCls, 400 MHz) & 7.83 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.44-
7.42 (m, 2H), 7.31-7.29 (m, 3H), 4.08-4.02 (m, 1H), 3.01-2.95 (m, 1H), 2.80-2.62 (m,
3H), 2.42-2.36 (m, 1H), 2.03-1.94 (m, 1H);

13C NMR (150 MHz, CDCl3) & 153.4, 134.0, 131.6, 131.3 (q, J = 32.4 Hz), 128.2,
128.0, 125.6, 125.4 (q, J = 3.5 Hz), 123.9 (q, J = 270.6 Hz), 123.2, 84.4, 83.0, 73.5,
24.7,23.2,21.6.

19F NMR (564 MHz, CDCls)  -62.8.

HRMS Calcd (ESI) m/z for C20H16F3NNaO [M + Na]™: 366.1076, found: 366.1074.
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Intenss. h +MS, 0.37-0.41min #(22-24)
x10°

366.1074
2.5—:
2.0
157
1.0

i 367.1105
0.5

] 368.1135
00—+ T T T T — T — T T T
364.5 365.0 365.5 366.0 366.5 367.0 367.5 368.0 368.5 369.0 369.5 m'z

4-Hydroxy-1,7-diphenylhept-6-yn-1-one (6)

OH __Ph
Ph\”/\M
0]
6

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:5) gave
the product 6 (21.7 mg, 39% yield) as a yellow solid; m.p.: 63-66 °C..

'TH NMR (CDCl3, 400 MHz) & 7.91 (d, J = 7.2 Hz, 2H), 7.50-7.46 (m, 1H), 7.40-7.32
(m, 4H), 7.21-7.18 (m, 3H), 3.87 (s, 1H), 3.16-3.12 (m, 2H), 2.66-2.53 (m, 2H), 2.49
(s, 1H), 2.10-2.03 (m, 1H), 1.97-1.88 (m, 1H);

13C NMR (CDCls, 100 MHz) 8 200.5, 136.8, 133.1, 131.6, 128.6, 128.2, 128.1, 127.9,
123.2, 85.8, 83.2, 69.7, 34.9, 30.4, 28.6;

HRMS Calcd (ESI) m/z for Ci9Hi1sNaO, [M + Na]*: 301.1199, found: 301.1201.

Intens. +MS, 1.20-1.43min #(71-85)
x1057]

1 301.1201
2.5

2.0
1.5
1.0

0.5 302.1229

0.0 . . —iL . . . —! .
300.0 300.5 301.0 301.5 302.0 302.5 303.0 303.5m/z
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3-(6-Methyl-3-phenyl-5,6-dihydro-4H-1,2-0xazin-6-yl)-1-phenylpropane-1,2-
dione (7)

Flash column chromatography on a silica gel (ethyl acetate: petroleum ether, 1:20) gave
the product 7 (31.0 mg, 48% yield) as a yellow oil.

'"H NMR (CDCl3, 400 MHz) § 8.03-7.99 (m, 2H), 7.67-7.60 (m, 3H), 7.51-7.46 (m,
2H), 7.38-7.35 (m, 3H), 3.32-3.27 (m, 1H), 3.20-3.15 (m, 1H), 2.65-2.61 (m, 2H), 2.21-
2.14 (m, 1H), 2.06-2.00 (m, 1H), 1.50 (s, 3H);

13C NMR (CDCls, 100 MHz) & 200.6, 191.2, 153.9, 135.4, 134.5, 131.5, 130.4, 129.5,
128.7, 128.4, 125.3, 74.5, 45.5, 27.9, 24.0, 19.0;

HRMS Calcd (ESI) m/z for C20H19NNaOs [M + Na]": 344.1257, found: 344.1261.

Intens. | +MS, 1.87-1.92min #(111-114)
%105 1
] 344.1261
2.0
15
1.0
05 345.1288
0.0 . —L . . . —t
3435 344.0 344.5 345.0 345.5 346.0 mz
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5. Single Crystal X-Ray Diffraction

Crystals of 3d were obtained by slow diffusion from a solution of the compounds
in CHCl3 layered with petroleum ether at room temperature for several days (Figure

S1). Crystal data and details of the structure determination are presented in Table S2.

Figure S1. Crystal structure of 3d

Crystals of 5¢ were obtained by slow diffusion from a solution of the compounds
in CHCI3 layered with petroleum ether at room temperature for several days (Figure

S2). Crystal data and details of the structure determination are presented in Table S2.

Figure S2. Crystal structure of 5S¢
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Table S2 The single crystal date of compounds 3b, 5¢

Phase 3b Sc
Identification code XSJ20230719 XS8J20231103_a
Empirical formula C2sH21NO C21H21NO2

Formula weight 351.43 319.39
Temperature/K 296(2) 296(2)
Wavelength/ A 0.71073 0.71073
Crystal system Monoclinic Monoclinic

Space group P2(1)/c Cc
alA 20.259(6) 20.0023(14)
b/ A 8.444(2) 11.7633(14)
clA 11.524(3) 31.100(3)
a (°) 90 90
B(®) 98.245(9) 107.763(4)
y(°) 90 90
Volume (A%) 1951.1(10) 6968.7(11)
Z 4 16
Calculated density (mg-m™) 1.196 1.218
Absorption coefficient (mm~ 0.072 0.078

Fi (600) 744 2720

Crystal size (mm) 0.240 x 0.220 x 0.180 0.240 x 0.220x 0.180

6 range for data collection 2.617 to 26.000 2.041 to 26.000
-24<=h<=24, -24<=h<=24,
Limiting indices -10<=k<=9, -14<=k<=14,
-14<=1<=11 -38<=1<=38
Reflections collected/unique 2.6292 /3823 47.862 /13434
[R(int) =0.1530] [R(int) =0.0786]
Completeness to theta 99.8 % 99.9 %

Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F?
Final R indices[[>2sigma(])]
R indices (all data)
Largest diff. peak and hole /

0.7456 and 0.5849
Full-matrix least-squares on F?
3823/0/245
1.023
R1=0.0755, wR2 =0.1434
R1=0.2137, wR2 =0.1922
0.242 and -0.142

0.7456 and 0.6689
Full-matrix least-squares on F>
13434 /2 /873
1.005
R1=0.0587, wR2 =0.1164
R1=0.1312, wR2 =0.1406
0.156 and -0.174
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