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General information

All the obtained products were characterized by melting points (m.p), *H-NMR, 13C-
NMR, *F-NMR and high-resolution mass spectrum (HRMS). Melting points were
measured on an Electrothemal SGW-X4 microscopy digital melting point apparatus
and are uncorrected; high-resolution mass spectra were recorded on a FTLA2000
spectrometer. *H-NMR, C-NMR and *F-NMR spectra were obtained on Bruker-400,
and the chemical shifts of deuterated chloroform are 7.26 ppm and 77 ppm in H-
NMR and 3C-NMR with TMS as internal standard (0 ppm), respectively. Chemical
shifts were reported in parts per million (ppm, 6) downfield from tetramethylsilane.
Proton coupling patterns are described as singlet (s), doublet (d), triplet (t), multiplet
(m); TLC was performed using commercially prepared 100-400 mesh silica gel plates
(GF254), and visualization was effected at 254 nm; Unless otherwise stated, all the
reagents were purchased from commercial sources (J&KChemic, TCI, Bidepharm,

Aladdin, SCRC), used without further purification.



Table S1. Preparation of CFs-imidoyl sulfoxonium ylides (2a-20)

PPhj, NEt; - /('s?;'_ N g
RI-NH, gglicggti RY TF tBuOJ(,THF " ﬁS\
step 1 ’ step 2 2, isolated yields
Entry R? 20t Yield
1 CeHs 2al%l, 90%
2 4-MeCgHa4 2bt1, 929
3 3-MeCsHa 2cB1 91%
4 2-MeCgH4 2d1, 86%
5 4-OMeCsHa 2B 90%
6 4-CICsH4 2f(%1, 88%
7 4-BrCgHa 2951, 84%
8 4-CF3CgHa4 2ht1, 84%
9 4-CNCgHa4 2il%1 87%
10 3-NO2CgHa4 2j, 86%
11 3,4-OMeCeH3 2k, 91%
12 benzo[d][1,3]dioxol-5-yl 21, 89%
13 pyridin-3-yl 2m, 83%
14 a-naphthyl 2n, 85%
15 n-hexyl 20, 82%

The preparation of ylides 2 was similar to the literature procedures.*-l

Step 1: To a solution of triphenylphosphine (21.48 g, 82 mmol) and triethylamine
(3.25g, 32.2 mmol) in CCls (100 mL), trifluoroacetic acid (3.13 g, 27.4 mmol) were
added dropwise at 0 <C. After stirring for 10~15 min at 0 <C, the amine (27.4 mmol)
was added by syringe. The mixture was refluxed for 4 hours and then cooled at room
temperature, and filtered under reduced pressure. The filtrate was concentrated under

vacuum, and the resulting residue was purified by flash chromatography on silica gel

with petroleum ether.



Step 2: To a suspension of trimethylsulfoxonium iodide (6.60 g, 30 mmol) in THF
(150 mL), 'BUOK (3.36 g, 30 mmol) were added in portion and the mixture was
stirred at room temperature for 2 hours under N2 atmosphere. Then, fluorinated
acetimidoyl chloride (10 mmol) was added by syringe. The mixture was stirred at
room temperature for 3 hours and then filtered through celite before all volatiles were
removed by reduced pressure distillation. Purification by flash chromatography

(DCM/MeOH = 100: 1) afforded products.

Analytical data of synthesized unknown CFs-imidoyl sulfoxonium ylides
(E)-N-(3-nitrophenyl)-3-(dimethyl(oxo)-AS-sulfanylidene)-1,1,1-trifluoropropan-
2-imine (2j)

0]
O5N N /7
AN
\(\/ q
CF3

Yellow solid (2.65 g, 86% yield); m.p: 96-97 °C; 'H NMR (400 MHz, CDCls): 5 7.82
(dd, J = 8.0 Hz, 2.0 Hz, 1H), 7.63 (s, 1H), 7.37 (t, J = 8.0 Hz, 1H), 7.11 (dd, J = 8.0
Hz, 2.0 Hz, 1H), 4.28 (s, 1H), 3.51 (s, 6H). 3C NMR (101 MHz, CDCls): & 151.55,
148.51, 131.20, 129.15, 127.46, 117.05, 115.84, 61.76, 41.35. HRMS (ESI): Calcd.
for C11H11F3N203S [M+H]": 309.0515; found: 309.0514.

(E)-N-(3,4-dimethoxyphenyl)-3-(dimethyl(oxo)-A%-sulfanylidene)-1,1,1-trifluoro-
propan-2-imine (2k)

0]
MeO N 2
T8
MeO CFs
Yellow solid (2.93 g, 91% yield); m.p: 88-89 °C; *H NMR (400 MHz, CDCls): § 6.77
(d, J =8.8 Hz, 1H), 6.44 (s, 1H), 6.34 (d, J = 8.4 Hz, 1H), 4.12 (s, 1H), 3.85 (s, 3H),
3.84 (s, 3H), 3.42 (s, 6H). 3C NMR (101 MHz, CDCls): 5 148.96, 144.67, 144.00,

111.55, 111.35, 105.27, 59.45, 56.08, 55.79, 40.99 HRMS (ESI): Calcd. for
Ci13H16F3NO3S [M+H]*: 324.0876; found: 324.0874.



(E)-N-(benzo[d][1,3]dioxol-5-yl)-3-(dimethyl(oxo)-25-sulfanylidene)-1,1,1-

trifluoropropan-2-imine (21)

0 N N /9
ST A
0 CF3

Yellow solid (2.73 g, 89% vyield); m.p: 112-113 °C; *H NMR (400 MHz, CDCl3): &
6.69 (d, J = 8.0 Hz, 1H), 6.37 (m, 1H), 6.22 (d, J = 8.0 Hz, 1H), 5.91 (s, 2H), 4.14 (s,
1H), 3.46 (s, 4.5H) 3.24 (s, 1.5H). 3C NMR (101 MHz, CDCls): 5 147.51, 144.96,
142.81, 112.64, 107.78, 102.65, 100.90, 59.51, 41.26. HRMS (ESI): Calcd. for
C12H12F3NO3S [M+H]": 308.0563; found: 308.0559.

(E)-N-(pyridin-3-yl)-3-(dimethyl(oxo)-28-sulfanylidene)-1,1,1-trifluoropropan-2-

imine (2m)

Yellow solid (2.19 g, 83% vyield); m.p: 147-148 °C; 'H NMR (400 MHz, CDCls): §
8.23 (d, J = 4.4 Hz, 1H), 8.11 (s, 1H), 7.22-7.07 (m, 2H), 4.25 (s, 1H), 3.49 (s, 6H).
13C NMR (101 MHz, CDCls): § 146.51, 143.49, 142.45, 127.79, 123.19, 61.21, 41.24.
HRMS (ESI): Calcd. for C1oH11F3sN20S [M+H]": 265.0617; found: 265.0613.

(E)-N-(naphthalen-1-yl)-3-(dimethyl(oxo)-A%-sulfanylidene)-1,1,1-trifluoropropan

-2-imine (2n)

O N\W/%S//O
OR%S

CF3
Reddish brown solid (2.66 g, 85% yield); m.p: 50-51 °C; *H NMR (400 MHz, CDCls):
§ 7.81-7.63 (m, 2H), 7.48-7.22 (m, 4H), 6.68 (s, 1H), 4.16 (s, 1H), 3.31 (s, 6H). 3C
NMR (101 MHz, CDClz): 6 146.98, 134.14, 127.92, 125.97, 125.21, 124.02, 122.51,
114,57, 60.39, 41.72. HRMS (ESI): Calcd. for CisH14F3NOS [M+H]": 314.0821;
found: 314.0819.



(E)-N-(n-hexyl)-3-(dimethyl(oxo)-A-sulfanylidene)-1,1,1-trifluoropropan-2-imine
(20)

C/ CF3

Yellow oil (2.22 g, 82% yield); *H NMR (400 MHz, CDCls): & 3.90 (s, 1H), 3.40 (s,
6H), 1.58 (t, J = 6.8 Hz, 2H), 1.41-1.27 (m, 8H), 0.89 (t, J = 6.8 Hz, 3H). 1*C NMR
(101 MHz, CDCl3): 6 56.12, 50.48, 41.42, 31.70, 29.66, 27.24, 22.65, 14.06. HRMS
(ESI): Calcd. for C11H20F3NOS [M+H]™: 272.1290; found: 272.1287.

Screening of reaction conditions

Table S2. Screening of the reaction conditions of ylide insertion?

OH Ph. N Ph“N Br
S ol
3aa’
Entry Solvent Additive Temp (°C) Yield of 3aa’ (%)°
1 MeCN LiBr 80 95
2 DMF LiBr 80 77
3 Toluene LiBr 80 26
4 1,4-Dioxane LiBr 80 26
5 THF LiBr 80 35
6 MeCN LiBr 70 85
7 MeCN LiBr 90 95
8 MeCN LiCl 80 Trace
9 MeCN KBr 80 Trace
10 MeCN ZnBr 80 0
11 MeCN TiCls 80 0
12 MeCN LiBr 80 (37, 95)°

2 Unless otherwise stated, the reaction was performed with 1a (0.3 mmol), 2a (0.3
mmol), additive (100 mmol%) in solvent (1.0 mL) at 80 °C for 2 hours under N2. ® GC
yield. © Yields are with respect to use 50 mmol% and 150 mmol% of LiBr,
respectively.



In the step of O-H insertion of CFsz-imidoyl sulfoxonium ylides, by performing
the reaction at 80°C in the presence of LiBr under N> condition, we tested the effect of
different solvents, respectively (Table S2, entries 1-5). Gratifyingly, MeCN exhibits
good result to give 3aa’ in 95% yield. The screening of temperature reveals that
MeCN heated to 80<C is sufficient (entry 6-7). Then, other four Lewis acids showed
to be invalid for the transformation as compared to LiBr (entry 8-11). Finally,

screening the amount of LiBr reveals that 100 mmol% is optimal (entry 13).

In the step of Buchwald—Hartwig reaction, by performing the reaction in toluene
at 110°C in the presence of NaOH under N> condition, we tested the effect of different
ligands with Pd(OAC)., respectively (Table S3, entries 1-14). To our delight, (‘Bu)sP
exhibited good effect to give 3aa in 91% vyield (entry 8). Next, four different catalysts
were employed into the protocol to examine the catalyst system, and the results show
that Pd(OAc). remains the most suitable catalyst (entries 15-18). Then, several
solvents such as dioxane, DMF, THF, MeCN, and p-Xylene were investigated (entries
19-23). However, all these solvents decreased the yield in different degrees relative to
toluene. Then, other eight bases showed to be less effective for the transformation as
compared to NaOH (entry 24-31). Finally, the screening of temperature reveals that

toluene heated to 100 <C is suitable (entry 32).

Table S3. Screening of the reaction conditions?

Fl’h
FsC.__N

@[ N O _ ___catalyst, additives \[ j@
F3C Z S\ solvent, temp, N, 0

e 2a 3aa, GCyield
binap  xantphos dppf Ph P ( Bu)3P PhP(CH3) RuPhos SPhos
L1 L2 L10 L11

thPWPPhZ Q Q
L ppn,
L6
ATl aoley
L14

N L5 L12 L13



Entry Catalyst Ligand Solvent Base Yield (%)°

1 Pd(OAC)2 L1 Toluene NaOH 53
2 Pd(OAC)2 L2 Toluene NaOH 45
3 Pd(OAC)2 L3 Toluene NaOH 18
4 Pd(OAC). L4 Toluene NaOH 10
5 Pd(OAC)2 L5 Toluene NaOH 31
6 Pd(OAc): L6 Toluene NaOH 22
7 Pd(OAC), L7 Toluene NaOH 17
8 Pd(OAcC)2 L8 Toluene NaOH 91
9 Pd(OAC):, L9 Toluene NaOH 19
10 Pd(OAcC)2 L10 Toluene NaOH 70
11 Pd(OAC)2 L11 Toluene NaOH 72
12 Pd(OAcC)2 L12 Toluene NaOH 74
13 Pd(OAcC)2 L13 Toluene NaOH 30
14 Pd(OAC)2 L14 Toluene NaOH 28
15 Pd(PPhs)4 L8 Toluene NaOH 24
16 Pd(PPh3)Cl. L8 Toluene NaOH 78
17 PdClI; L8 Toluene NaOH 81
18 Pd(OH): L8 Toluene NaOH 28
19 Pd(OAcC)2 L8  1,4-Dioxane NaOH 78
20 Pd(OAc). L8 DMF NaOH 80
21  Pd(OAc): L8 THF NaOH 75
22 Pd(OAcC)2 L8 MeCN NaOH 72
23 Pd(OAC)2 L8 p-Xylene NaOH 84
24 Pd(OAC). L8 Toluene  'BUOK 22
25 Pd(OAC). L8 Toluene  'BuONa 55
26 Pd(OAC)2 L8 Toluene K2COs3 32
27 Pd(OAC), L8 Toluene Cs2C0O3 28
28 Pd(OAC): L8 Toluene K3POs4 68

29 Pd(OAC), L8 Toluene CsOH 66




30 Pd(OAc): L8 Toluene KOH 54
31 Pd(OAC)2 L8 Toluene LiOH 26

32 Pd(OAc) L8 Toluene  NaOH (55, 91, 89)°

& Unless otherwise stated, all the reaction were performed using 1a (0.3 mmol), 2a
(0.3 mmol) and LiBr (0.3 mmol) in dry MeCN (1.0 mL) at 80 °C for 2 h under Na.
Then, catalyst (5 mol %), ligand (10 mol %), base (150 mmol %) and solvent (1.5 mL)
were added after removing the MeCN under vacuum, and the resulting mixture was
stirred at 110 °C for 10 h under N2. ® GC yield. ¢ Yields are with respect to the
temperature at 90 °C, 100 °C and 120 °C respectively.

Typical procedure for the synthesis of 3aa

Under N2 atmosphere, 2-bromophenol 1a (51.6 mg, 0.3 mmol), (E)-3-(dimethyl(oxo)-
Ae-sulfanylidene)-1,1,1-trifluoro-N-phenylpropan-2-imine 2a (78.9 mg, 0.3 mmol),
LiBr (25.8 mg, 100 mol %), and MeCN (1.0 mL) were added in a 25 mL Schlenk tube.
Then the mixture was stirred at 80 °C for 2 hours and cooled down to room
temperature. After removing the solvent under vacuum, Pd(OAc)2 (3.4 mg, 5 mol %),
tri-tert-butylphosphine (6.0 mg, 10 mol %), NaOH (18 mg, 150 mol %) and toluene
(1.5 mL) were added successively. Then, the resulting mixture was stirred at 100 °C
for 10 h under N2. After cooled to room temperature, the mixture was concentrated
and the residue was purified by flash chromatography (petroleum ether) to give 4-

phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine 3aa as light yellow oil.
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Scheme S1. Substrates employed for synthesizing 4H-benzo[b][1,4]oxazine
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GC-MS spectrums of control experiments
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Figure S1 GC-MS of the reaction of 1a and 2e after 3 hours.
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Figure S2 GC-MS of the reaction from 3ae’ after 10 hours.
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Figure S3 GC-MS of the reaction of 2a and LiBr
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Figure S5 GC-MS of the competition reaction of 2e and 2h.
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Figure S6 GC-MS of the competition reaction of 1c and 1f.
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Gram-scale reaction and derivatization of 3aa

Details of the gram reaction

Under N2 atmosphere, 2-bromophenol 1a (0.86 g, 5.0 mmol), (E)-3-(dimethyl(oxo)-
A6-sulfanylidene)-1,1,1-trifluoro-N-phenylpropan-2-imine 2a (1.32 g, 5.0 mmol),
LiBr (0.43 g, 100 mol %), and dry MeCN (20.0 mL) were added in a 100 mL Schlenk
tube. Then the mixture was stirred at 80 °C for 3 hours and cooled down to room
temperature. After removing the solvent under vacuum, Pd(OAc). (33.6 mg, 3 mol %),
tri-tert-butylphosphine (60.0 mg, 6 mol %), NaOH (200.0 mg, 100 mol %) and
toluene (20 mL) were added successively. Then, the resulting mixture was stirred at
100 °C for 20 h under N.. After cooled to room temperature, the mixture was
concentrated and the residue was purified by flash chromatography (petroleum ether)

to give 4-phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine 3aa (0.90 g, 65% yield)

il
b G

N
g Fac)\/o

\ 3aa, 0.90g ('

as light yellow oil.

Derivatization of 3aa

1. Synthesis of 4a

) )
FsC N Pd/C, H, balloon FsC N
\[ EtOH, rt, 4 h \[
o) o)
4a

3aa

3aa (55.4 mg, 0.2 mmol), Pd/C (60 % wet; 10 wt %, 10 mg) and EtOH (3 mL) were
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added in a flask (25 mL) which was equipped with a hydrogen balloon and stirred for
4 hours under room temperature. Then, the mixture was filtered under reduced
pressure. The filtrate was concentrated under vacuum, and the resulting residue was
purified by layer chromatography on silica gel with petroleum ether to give the oil

product 4a (51.9 mg, 93%).

2. Synthesis of 5a

Ph CFs3 Ph
|
FsC N N cul FsC N
| + (@] > |
DMF, 80 °C, N,
O 5 FsC~ ~0
3aa ba

Under N2 atmosphere, Cul (0.02 mmol, 3.8 mg), anhydrous DMF (1.5 mL), Togni

reagent (0.3 mmol, 94.8 mg), 3aa (0.2 mmol, 55.4 mg) were added in a Schlenk tube
(25 mL). Then, the Schlenk tube was closed and stirred for 20 h under 80 °C until the
disappearance of substrate 3aa as indicated by TLC. The resulting mixture was
concentrated and the residue was taken up in DCM. The organic layer was washed
with brine, dried over Na;SO4 and concentrated. The residue was purified with silica

gel chromatography (petroleum ether) to give the colorless oil 5a (46.9 mg, 68%).

3. Synthesis of 6a

Ph Ph
|
FsC N 1) LDA, THF, -40°C _ FaC N
\[ j@ 2) BrCF,CO,Et I
o Et0,C” "0
6a

3aa

Under N2 atmosphere, to a cold (-40 °C) solution of 3aa (0.2 mmol, 55.4 mg) in dry
THF (2 mL) was added a solution of LDA 2 M in heptane/THF (0.4 mmol, 0.2 mL) in
a Schlenk tube (25 mL). The reaction solution was stirred at -40 °C for 35 min and
ethyl bromodifluoroacetate (0.3 mmol, 60.6 mg) were added. After 20 hours, the
resulting mixture was treated with a solution of saturated ammonium chloride solution,

and allowed to warm to room temperature, which was extracted with EtOAc. The
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organic layer was dried over MgSQO4 and concentrated. The residue was purified with
silica gel chromatography (petroleum ether/EtOAc = 20: 1) to give the colorless oil

compound 6a (37.0 mg, 53%).
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Scheme S2. Possible mechanism of the synthesis of 6a from 3aa

4. Synthesis of 7a

©\N/© 1) LDA, THF, -40°C _ ©\N/©

2) TMSBr o)
F3C)\/O Fac)ﬁ/

3aa 7aTMS

Under N2 atmosphere, to a cold (-40 °C) solution of 3aa (0.2 mmol, 1.0 equiv) in dry
THF (2 mL) was added a solution of LDA 2 M in heptane/THF (0.4 mmol, 0.2 mL) in
a Schlenk tube (25 mL). The reaction solution was stirred at -40 °C for 35 min and
bromotrimethylsilane (0.3 mmol, 45.9 mg) were added. After 20 hours, the resulting
mixture was treated with a solution of saturated ammonium chloride solution, and
allowed to warm to room temperature, which was extracted with EtOAc. The organic
layer was dried over MgSO4 and concentrated. The residue was purified with silica
gel chromatography (Petroleum ether) to give the yellow oil product 7a (62.1 mg,
89%).
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Single crystal X-ray diffraction of 3ga

Colorless and transparent block-like single crystals of 3ga were grown by layering a
dichlormethane solution with n-hexane at ambient temperature. X-Ray diffraction
data of one these crystals were collected on an Agilent Gemini E diffractometer. The
measurements were performed with Mo-Ka radiation (A = 0.71073 A). Data were
collected at 293 K, using the ® - and ¢ - scans to a maximum 6 value of 27.48°. The
data were refined by full-matrix least-squares techniques on F? with OLEX-2. And the
structures were solved by direct methods OLEX-2. All the non-hydrogen atoms were
refined anisotropically. The hydrogen atoms were included at geometrically idealized

positions. An ORTEP representation of the structure is shown below.

Figure S7. ORTEP drawing of 3ga (CCDC 2193498) obtained by single-crystal X-ray

diffraction studies with the ellipsoid contour at 30% probability levels.
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Table S4. Crystal data and structure refinement for 3ga.

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

alA

b/A

c/A

a/°

pr°

V/°

Volume/A3

Z

Pcalcglcm3

wmm?

F(000)

Crystal size/mm?®
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A

3ga

Ci9H12F3sNO

327.30

293(2)

monoclinic

P 21/n

7.2901(13)

7.7946(13)

26.574(4)

90

95.936(15)

90

1501.9(4)

4

1.447

0.115

672.0

0.2 x0.19 x0.18

Mo Ko (A=0.71073 A)
5.448 to 58.572
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Analytic data of the obtained compounds

(1) 4-phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3aa)

0,0

0
F O X

Yellow oil (71.4 mg, 86% yield); *H NMR (400 MHz, CDCls) § 7.48-7.40 (m, 4H),
7.33 (t, J = 7.2 Hz, 1H), 6.77-6.68 (m, 2H), 6.66-6.61 (m, 1H), 6.59 (s, 1H), 6.30 (d, J
= 7.6 Hz, 1H). *C NMR (101 MHz, CDCls) § 145.78, 144.98, 135.44, 134.30 (q, Jc-r
= 7.1 Hz), 130.05, 129.81, 127.92, 124.85, 124.03, 121.26 (q, Jc.r = 272.7 Hz), 119.53
(g, Jor = 32.3 Hz), 119.40, 115.99. °F NMR (376 MHz, CDCl3) & -65.35; MS (El,
m/z): 277 [M]*. HRMS (ESI): Calcd. for CisH10FsNO [M+H]*: 278.0787; found:
278.0786.

(2) 4-(p-toly)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ab)

%S

F1sC

Yellow solid (71.6 mg, 82% yield); m.p: 36-37 °C; 'H NMR (400 MHz, CDCls) §
7.33 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 6.74-6.66 (m, 2H), 6.60 (dd, J =
7.6 Hz, 2.0 Hz, 1H), 6.54 (s, 1H), 6.26 (dd, J = 7.6 Hz, 2.0 Hz, 1H), 2.36 (s, 3H). 13C
NMR (101 MHz, CDClz) 6 145.61, 142.06, 137.81, 135.63, 133.73 (¢, Jcr= 7.1 Hz),
130.41, 129.85, 124.76, 123.77, 121.24 (q, Jc-r = 272.7 Hz), 119.59 (q, Jc-r = 32.3 Hz),
119.02, 115.85, 21.17. 9F NMR (376 MHz, CDCls) § -65.34; MS (El, m/z): 291 [M]".
HRMS (ESI): Calcd. for C1sH12FsNO [M+H]*: 292.0944; found: 292.0940.

(3) 4-(m-tolyl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ac)

fowa

FsC
Yellow solid (66.3 mg, 76% yield); m.p: 55-56 °C; 'H NMR (400 MHz, CDCl3) §
7.32-7.23 (m, 3H), 7.13 (d, J = 7.2 Hz, 1H), 6.76-6.67 (m, 2H), 6.62 (dd, J = 7.2 Hz,
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2.0 Hz, 1H), 6.58 (g, J = 1.2 Hz, 1H), 6.31 (dd, J = 7.6 Hz, 2.0 Hz, 1H), 2.36 (s, 3H).
13C NMR (101 MHz, CDCls) 5145.83, 144.96, 139.80, 135.52, 134.27 (q, Jcr= 7.1
Hz), 130.43, 129.45, 128.67, 126.96, 124.80, 123.92, 121.25 (q, Jcr = 272.7 Hz),
119.64 (q, Jor = 32.3 Hz), 119.44, 115.92, 21.30. °F NMR (376 MHz, CDCl3) 5 -
65.40; MS (El, m/z): 291 [M]*. HRMS (ESI): Calcd. for CisHi2FsNO [M+H]*:
292.0944; found: 292.0940.

(4) 4-(o-tolyl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ad)

s

FsC

Yellow oil (69.8 mg, 80% vyield); *H NMR (400 MHz, CDClz) & 7.39-7.34 (m, 1H),
7.31-7.25 (m, 3H), 6.68-6.59 (m, 2H), 6.54 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 6.37 (s, 1H),
5.92 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 2.45 (s, 3H). 3C NMR (101 MHz, CDCls) & 144.67,
140.20, 139.06, 134.88, 131.82 (q, Jcr = 7.1 Hz), 131.80, 131.62, 128.62, 127.32,
124.79, 123.25, 121.07 (q, Jo.r = 272.7 Hz), 118.88 (g, Jc.r = 32.3 Hz), 116.33, 115.69,
17.51.2°F NMR (376 MHz, CDCls) 5 -65.95; MS (El, m/z): 291 [M]*. HRMS (ESI):
Calcd. for C16H12FsNO [M+H]": 292.0944; found: 292.0940.

(5) 4-(4-methoxyphenyl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ae)

0
FoC X

Yellow solid (79.2 mg, 86% yield); m.p: 42-43 °C; *H NMR (400 MHz, CDCls) §
7.36 (d, J = 7.2 Hz, 2H), 6.92 (d, J = 8.8 Hz, 2H), 6.74-6.65 (m, 2H), 6.58 (dd, J =
7.2 Hz, 2.0 Hz, 1H), 6.49 (s, 1H), 6.20 (dd, J = 7.2 Hz, 2.0 Hz, 1H), 3.81 (s, 3H). 13C
NMR (101 MHz, CDCls) 6 158.96, 145.35, 136.91, 135.79, 133.13 (q, Jcr= 7.1 Hz),
131.39, 124.73, 123.62, 121.22 (q, Jc.r = 272.7 Hz), 119.58 (q, Jc.r = 32.3 Hz), 118.60,
115.81, 114.87, 55.42. 9F NMR (376 MHz, CDCls) § -65.33; MS (El, m/z): 307 [M]".
HRMS (ESI): Calcd. for C16H12FsNO, [M+H]": 308.0893; found: 308.0891.
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(6) 4-(4-chlorophenyl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3af)

0,0

0
FoC X

Colourless oil (71.8 mg, 77% yield); *H NMR (400 MHz, CDCls) § 7.45-7.34 (m, 4H),
6.83-6.70 (M, 2H), 6.65 (dd, J = 7.6 Hz, 2.0 Hz, 1H), 6.62 (s, 1H), 6.29 (dd, J = 7.6
Hz, 2.0 Hz, 1H). 3C NMR (101 MHz, CDCls) 5 145.84, 143.72, 134.98, 134.80 (q,
Jcr= 7.1 Hz), 133.67, 131.30, 130.04, 124.94, 124.37, 121.15 (q, Jc-r = 272.7 Hz),
119.50, 119.25 (q, Jc-F= 32.3 Hz), 116.14. °F NMR (376 MHz, CDCls) & -65.38; MS
(El, m/z): 311 [M]*. HRMS (ESI): Calcd. for C15HsCIFsNO [M+H]": 312.0398; found:
312.0393.

(7) 4-(4-bromophenyl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ag)

0
FoC X

Colourless oil (72.4 mg, 68% yield); *H NMR (400 MHz, CDCls) § 7.57-7.52 (m, 2H),
7.36-7.32 (m, 2H), 6.80-6.72 (M, 2H), 6.65 (dd, J = 7.6 Hz, 2.0 Hz, 1H), 6.63 (s, 1H),
6.30 (dd, J = 7.6 Hz, 2.0 Hz, 1H). *C NMR (101 MHz, CDCls) & 144.84, 143.28,
133.89 (q, Jor = 7.1 Hz), 131.99, 130.55, 128.71, 123.90, 123.36, 120.64, 120.10 (g,
JoF = 272.7 Hz), 118.53, 118.31 (g, Jcr = 32.3 Hz), 115.11. 1%F NMR (376 MHz,
CDCls) 6 -65.37; MS (El, m/z): 355 [M]*. HRMS (ESI): Calcd. for C1sH9BrFsNO
[M+H]": 355.9892; found: 355.9884.

(8) 3-(trifluoromethyl)-4-(4-(trifluoromethyl)phenyl)-4H-benzo[b][1,4]oxazine
(3ah)
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Colourless oil (75.5 mg, 73% yield); *H NMR (400 MHz, CDClz) § 7.68 (d, J = 8.4
Hz, 2H), 7.58 (d, J = 8.4 Hz, 2H), 6.88-6.74 (m, 3H), 6.72 (dd, J = 8.0 Hz, 1.6 Hz,
1H), 6.44 (dd, J = 8.0 Hz, 1.6 Hz, 1H). *C NMR (101 MHz, CDCls) & 149.05, 146.62,
136.60 (g, Jc-F= 7.1 Hz), 134.53, 129.61 (q, Jc-r = 32.3 Hz), 129.46, 126.94 (¢, Jcr=
4.0 Hz), 125.08, 124.94, 123.84 (q, Jc-r = 272.7 Hz), 120.41, 119.19 (q, Jcr = 32.3
Hz), 116.39.°F NMR (376 MHz, CDCl3) & -62.47, -65.37; MS (El, m/z): 345 [M]*.
HRMS (ESI): Calcd. for C16HgFsNO [M+H]*: 346.0661; found: 346.0659.

(9) 4-(3-(trifluoromethyl)-4H-benzo[b][1,4]oxazin-4-yl)benzonitrile (3ai)

F3C)\/O

Yellow oil (52.5 mg, 58% yield); 'H NMR (400 MHz, CDCls) § 7.70 (d, J = 8.4 Hz,
2H), 7.55 (d, J = 8.4 Hz, 2H), 6.96-6.83 (m, 3H), 6.78 (d, J = 8.0 Hz, 1H), 6.57 (t, J =
7.6 Hz, 1H). 3C NMR (101 MHz, CDCls) & 150.46, 147.50, 138.59 (q, Jc.r = 7.1 Hz),
133.99, 133.72, 128.59, 125.55, 125.23, 121.26, 121.10 (q, Jc-F = 272.7 Hz), 119.02 (q,
Jor = 32.3 Hz), 118.26, 116.66, 110.80. 1°F NMR (376 MHz, CDCls) § -65.23; MS
(El, m/z): 302 [M]*. HRMS (ESI): Calcd. for C1H9F3N2O [M+H]*: 303.0740; found:
303.0736.

(10) 4-(3-nitrophenyl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3aj)

Newe

0
FoC N

Red brown oil (69.5 mg, 72% yield); *H NMR (400 MHz, CDCls) § 8.34 (t, J = 2.0
Hz, 1H), 8.19 (dd, J = 8.4 Hz, 2.4Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.61 (t, J = 8.0
Hz, 1H), 6.92-6.80 (m, 3H), 6.76 (dd, J = 7.6 Hz, 2.0 Hz, 1H), 6.47 (dd, J = 7.6 Hz,
2.0 Hz, 1H). 3C NMR (101 MHz, CDCls) & 148.16, 146.34, 145.61, 136.17 (q, Jc-F =
7.1 Hz), 134.46, 133.08, 129.53, 124.29, 124.21, 123.23, 121.53, 120.06 (q, Jc-F =
272.7 Hz), 119.55, 117.79 (q, Jo.r = 33.3 Hz), 115.59. 1°F NMR (376 MHz, CDCls) & -
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65.40; MS (El, m/z): 322 [M]*. HRMS (ESI): Calcd. for CisHoFsN20s [M+H]*:
323.0638; found: 323.0632.

(11) 4-(3,4-dimethoxyphenyl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ak)

L 0)
MeO N
(@)
FoC7 X

Yellow solid (81.9 mg, 81% yield); m.p: 102-103°C; *H NMR (400 MHz, CDCls) &
7.00 (dd, J = 8.4 Hz, 2.4 Hz, 1H), 6.95 (d, J = 2.4 Hz, 1H), 6.87 (d, J = 8.4 Hz, 1H),
6.75-6.66 (M, 2H), 6.59 (dd, J = 7.2 Hz, 2.4 Hz, 1H), 6.50 (s, 1H), 6.25 (dd, J = 8.4
Hz, 2.4 Hz, 1H), 3.89 (s, 3H), 3.87 (s, 3H). 3C NMR (101 MHz, CDCl3) & 149.75,
148.71, 145.25, 136.97, 135.61, 133.17 (q, Jcr = 7.1 Hz), 124.77, 123.70, 122.69,
121.23 (q, Jo-r = 272.7 Hz), 119.51 (q, Jo-r = 32.3 Hz), 118.56, 115.84, 113.01, 111.25,
56.05, 55.93. °F NMR (376 MHz, CDCls) & -65.35; MS (El, m/z): 337 [M]*. HRMS
(ESI): Calcd. for C17H14F3NO3z [M+H]": 338.0999; found: 338.0994.

(12) 4-(benzo[d][1,3]dioxol-5-yI)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine
(3al)

0, 0

FsC

Yellow oil (75.1 mg, 78% yield); m.p: 58-60°C; *H NMR (400 MHz, CDCls) § 6.97-
6.90 (M, 2H), 6.83-6.78 (m, 1H), 6.77-6.68 (m, 2H), 6.64-6.57 (m, 1H), 6.53 (s, 1H),
6.34-6.27 (m, 1H), 5.99 (s, 2H), 3.87 (s, 3H). 3C NMR (101 MHz, CDCls) § 148.50,
147.19, 145.48, 138.63, 135.46, 133.77 (q, Jcr = 7.1 Hz), 124.81, 123.94, 123.91,
121.79 (g, Jo-r = 272.7 Hz), 119.45 (q, Jo-r = 32.3 Hz), 119.11, 115.93, 110.68, 108.57,
101.76.°F NMR (376 MHz, CDCls) & -65.43; MS (El, m/z): 321 [M]*. HRMS (ESI):
Calcd. for C16H10FsNO3 [M+H]*: 322.0686; found: 322.0683.

22



(13) 4-(pyridin-3-yl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3am)

9
2,0
Foo” O

Yellow oil (38.4 mg, 46% yield); *H NMR (400 MHz, CDCls) § 8.74 (s, 1H), 8.59 (s,
1H), 7.82 (d, J = 8.0 Hz, 1H), 7.39 (dd, J = 8.0 Hz, 4.8 Hz, 1H), 6.87-6.74 (m, 2H),
6.74-6.65 (m, 2H), 6.33 (d, J = 7.6 Hz, 1H). 3C NMR (101 MHz, CDCls) § 151.37,
148.67, 146.11, 141.77, 137.34, 135.66 (q, Jc-r = 7.1 Hz), 134.54, 125.13, 124.81,
124.46, 121.07 (q, Jor = 272.7 Hz), 119.66, 118.94 (q, Jcr = 32.3 Hz), 116.36. °F
NMR (376 MHz, CDCls) & -65.36; MS (El, m/z): 278 [M]*. HRMS (ESI): Calcd. for
C14HgF3N,O [M+H]": 279.0740; found: 279.0736.

(14) 4-(naphthalen-1-yl)-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3an)

X0

0
FoC7

Yellow oil (63.7 mg, 65% yield); *H NMR (400 MHz, CDCls) § 8.47 (d, J = 8.4 Hz,
1H), 7.88 (t, J = 9.2 Hz, 2H), 7.66 (d, J = 7.2 Hz, 1H), 7.60-7.48 (m, 3H), 6.72-6.60
(m, 2H), 6.58-6.48 (m, 2H), 6.01 (d, J = 8.0 Hz, 1H). 3C NMR (101 MHz, CDCls) &
145.01, 139.45, 135.70, 134.95, 132.96 (q, Jcr = 7.1 Hz), 132.71, 129.18, 128.96,
128.47, 127.20, 126.52, 126.03, 124.87, 123.70, 123.36, 121.15 (q, Jc-Fr= 272.7 Hz),
119.97 (q, Jer = 32.3 Hz), 117.33, 115.91. 1%F NMR (376 MHz, CDCls) 6 -65.62; MS
(El, m/z): 327 [M]*. HRMS (ESI): Calcd. for C19H12F3NO [M+H]": 328.0944; found:
328.0940.

(15) 4-hexyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3a0)
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Colourless oil (60.7 mg, 71% yield); *H NMR (400 MHz, CDCls) § 6.90-6.85 (m, 1H),
6.79-6.74 (m, 1H), 6.68 (dd, J = 8.0 Hz, 1.2 Hz, 1H), 6.61-6.52 (m, 2H), 3.24 (t, J =
8.0 Hz, 2H), 1.68 (p, J = 7.6 Hz, 2H), 1.31-1.24 (m, 6H), 0.86 (t, J = 6.8 Hz, 3H). 1*C
NMR (101 MHz, CDCls) 6 148.02, 136.23 (q, Jc-r = 7.1 Hz), 134.92, 124.99, 123.65,
121.75 (q, JeF = 272.7 Hz), 118.97 (q, Jc-r = 32.3 Hz), 118.49, 115.81, 52.20, 31.49,
26.45, 26.33, 22.58, 13.96. %F NMR (376 MHz, CDCls) & -65.95; MS (El, m/z): 285
[M]*. HRMS (ESI): Calcd. for C1sH1sFsNO [M+H]*: 286.1413; found: 286.1409.

(16) 6-methyl-4-phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ba)

L,

F3c)\V ©

Yellow solid (70.7 mg, 81% yield), m.p: 141-142 °C; *H NMR (400 MHz, CDCls) §
7.49-7.38 (m, 4H), 7.33 (t, J = 7.2 Hz, 1H), 6.61 (s, 1H), 6.58-6.51 (m, 2H), 6.13 (s,
1H), 2.04 (s, 3H). 3C NMR (101 MHz, CDCl3) § 145.27, 143.69, 134.93, 134.60 (g,
Jcr= 7.1 Hz), 134.55, 129.96, 129.73, 127.79, 124.33, 121.34 (q, Jc-r = 272.7 Hz),
120.13, 119.37 (q, Jc.r = 32.3 Hz), 115.65, 20.74. 1°F NMR (376 MHz, CDCls) & -
65.33; MS (El, m/z); 291 [M]*. HRMS (ESI): Calcd. for CisHi2FsNO [M+H]*:
292.0944; found: 292.0939.

(17) 6-methoxy-4-phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3ca)

OMe

N
Foc” 0
Yellow oil (76.4 mg, 83% vyield); *H NMR (400 MHz, CDClz) & 7.46-7.39 (m, 4H),
7.36-7.30 (m, 1H), 6.59-6.53 (M, 2H), 6.25 (dd, J = 8.4 Hz, 2.8 Hz, 1H), 5.84 (d, J =
2.8 Hz, 1H), 3.58 (s, 3H). 3C NMR (101 MHz, CDCls) & 156.62, 144.37, 139.45,
136.11, 134.13 (q, Jo.r = 7.1 Hz), 130.03, 129.78, 128.00, 121.33 (q, Jcr = 272.7 Hz),

118.49 (g, Jc-r = 32.3 Hz), 116.04, 107.08, 106.05, 55.45. °F NMR (376 MHz, CDCl5)
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§ -65.11; MS (El, m/z): 307 [M]*. HRMS (ESI): Calcd. for CisH12FsNO, [M+H]*:
308.0893; found: 308.0889.

(18) 6-chloro-4-phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3da)

of
CL,
F3C)\/O

White solid (72.8, 78% yield) m.p: 60-61 °C; *H NMR (400 MHz, CDCls) & 7.49-7.36
(s, 5H), 6.72-6.65 (M, 1H), 6.56-6.49 (m, 2H), 6.23-6.13 (m, 1H), 6.80 (t, J = 2.8 Hz,
1H), 6.75 (t, J = 2.8 Hz, 1H), 6.38 (dd, J = 3.5, 1.6 Hz, 1H). 3C NMR (101 MHz,
CDCls) & 144.08, 143.42, 136.57, 133.56 (q, Jcr = 7.1 Hz), 130.15, 130.08, 129.63,
128.47, 123.43, 121.01 (q, Jo.r = 272.7 Hz), 119.17 (q, Jc.r = 32.3 Hz), 118.59, 116.79.
19 NMR (376 MHz, CDCls) 6 -65.22; MS (El, m/z): 311 [M]*. HRMS (ESI): Calcd.
for C15sHeCIF3NO [M+H]*: 312.0398; found: 312.0395.

(19) 4-phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine-6-carbonitrile (3ea)

CN
L,
Fsc)\V °

Yellow solid, 62% yield, m.p: 95-96 °C; 'H NMR (400 MHz, CDCls) & 7.53-7.46 (m,
2H), 7.45-7.38 (m, 3H), 7.00 (dd, J = 8.0 Hz, 1.6 Hz, 1H), 6.60 (d, J = 8.0 Hz, 1H),
6.43 (s, 1H), 6.30 (d, J = 1.6 Hz, 1H). 13C NMR (101 MHz, CDCl3) § 148.81, 141.89,
136.80, 132.23 (q, Jc-r= 7.1 Hz), 130.41, 130.24, 129.02, 128.51, 120.58, 120.57 (q,
Jer = 272.7 Hz), 119.79 (q, Jor = 32.3 Hz), 118.18, 116.61, 108.41. '°F NMR (376
MHz, CDCls) & -65.31; MS (El, m/z): 302 [M]*. HRMS (ESI): Calcd. for
C16HoF3N20 [M+H]": 303.0740; found: 303.0736.
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(20) 4-phenyl-3,6-bis(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3fa)

CF3

N
Foc” 0
Yellow oil (77.6 mg, 75% yield); *H NMR (400 MHz, CDCls) § 7.49-7.43 (m, 4H),
7.42-7.36 (m, 1H), 6.98 (d, J = 8.4 Hz, 1H), 6.66 (d, J = 8.0 Hz, 1H), 6.51 (s, 1H),
6.39 (d, J = 2.4 Hz, 1H). C NMR (101 MHz, CDCls) § 148.06, 143.09, 136.20,
133.24 (g, Jor= 7.1 Hz), 130.17, 130.11, 128.62, 127.23 (q, Jcr = 32.3 Hz), 123.43
(q, Jor = 272.7 Hz), 120.81 (q, Jo-r = 272.7 Hz), 121.16 (q, Jc-r = 1.6 Hz), 119.81 (q,
Jer = 32.3 Hz), 116.11, 115.34 (g, Jcr = 1.6 Hz). 1%F NMR (376 MHz, CDCl) § -
62.81, -65.39; MS (EI, m/z): 345 [M]*. HRMS (ESI): Calcd. for C16HsFsNO [M+H]*:

346.0661; found: 346.0657.

(21) 1-phenyl-2-(trifluoromethyl)-1H-naphtho[2,1-b][1,4]oxazine (3ga)

%

FsC/l\/ °

Yellow solid (70.6 mg, 72% yield) m.p: 115-116 °C; *H NMR (400 MHz, CDCls) §
8.05 (d, J = 8.0 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.44 (d, J
= 8.0 Hz, 2H), 7.39-7.31 (m, 2H), 7.29-7.23 (m, 3H), 7.19-7.10 (m, 2H). 3C NMR
(101 MHz, CDCls) 6 150.11, 148.89, 143.56 (q, Jc-Fr= 6.1 Hz), 132.15, 129.31, 128.73,
128.04, 127.99, 127.05, 126.82, 126.49, 126.07, 125.21, 122.84, 122.76 (q, Jc-r=34.3
Hz), 121.94 (q, Jcr = 272.7 Hz), 116.63. °F NMR (376 MHz, CDCl3) & -65.49; MS
(El, m/z): 327 [M]*. HRMS (ESI): Calcd. for C1gH12F3NO [M+H]*: 328.0944; found:
328.0940.
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(22) 4-phenyl-3-(trifluoromethyl)-4H-pyrido[3,2-b][1,4]oxazine (3ha)
2,0
N
Fe” 0
Yellow oil (58.4 mg, 70% yield); *H NMR (400 MHz, CDCls) § 7.54 (dd, J = 5.2 Hz,
2.0 Hz, 1H), 7.40-7.33 (m, 4H), 7.30-7.24 (m, 1H), 6.69 (dd, J = 8.0 Hz, 1.6 Hz, 1H),
6.52 (dd, J = 8.0 Hz, 4.8 Hz, 1H), 6.37-6.32 (m, 1H). 3C NMR (101 MHz, CDCls) &
146.81, 142.11, 140.49, 139.37, 131.47 (q, Jcr = 7.1 Hz), 129.24, 128.28, 127.07,
121.07, 119.66 (q, Jcr = 272.7 Hz), 118.81 (q, Jc-r = 32.3 Hz), 118.06. °F NMR (376

MHz, CDCls) & -64.43; MS (El, m/z): 278 [M]*. HRMS (ESI): Calcd. for
C14HgF3N20 [M+H]*: 279.0740; found: 279.0737.

(23) 4-(p-tolyl)-3,6-bis(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3fb)

Oy

F3c)\V

Colourless oil (81.8 mg, 76% yield); *H NMR (400 MHz, CDCl3) § 7.31 (d, J = 8.0

CF3
0]

Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 6.96 (d, J = 8.4 Hz, 1H), 6.63 (d, J = 8.4 Hz, 1H),
6.46 (s, 1H), 6.35 (s, 1H), 2.39 (s, 3H). 13C NMR (101 MHz, CDCl3) § 147.92, 140.08,
138.62, 136.40, 132.74 (q, Jcr = 7.1 Hz), 130.82, 129.89, 127.14 (q, Jcr = 33.3 Hz),
123.47 (q, Jo-r = 272.7 Hz), 120.93 (q, Jo-r = 4.0 Hz), 120.82 (q, Jo.r = 272.7 H2),
119.83 (g, Jor = 32.3 Hz), 115.99, 114.97 (q, Jor = 4.0 Hz), 21.23. 1°F NMR (376
MHz, CDCl) § -62.80, -65.33; MS (El, m/z): 359 [M]*. HRMS (ESI): Calcd. for
C17H11FsNO [M+H]*: 360.0818; found: 360.0814.
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(24) 4-(4-methoxyphenyl)-6-methyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine
(3be)

N

F3C)\/ ©

Yellow oil (80.9 mg, 84% yield);"H NMR (400 MHz, CDCl3) § 7.35 (d, J = 8.8 Hz,
2H), 6.92 (d, J = 8.4 Hz, 2H), 6.56-6.45 (m, 3H), 6.03 (s, 1H), 3.81 (s, 3H), 2.03 (s,
3H). *C NMR (101 MHz, CDCls) § 158.91, 143.22, 137.19, 135.28, 134.46, 133.40
(q, Je-r = 7.1 Hz), 131.37, 123.93, 121.36 (q, Jc-r = 272.7 Hz), 119.38, 119.35 (g, Jor
= 32.3 Hz), 115.52, 114.84, 55.39, 20.76. °F NMR (376 MHz, CDCls) § -65.26; MS
(El, m/z): 321 [M]*. HRMS (ESI): Calcd. for C17H14FsNO2 [M+H]*: 322.1049; found:
322.1048.

(25)  4-(4-chlorophenyl)-6-methyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine
(3bf)

Cl
,
N o]
Yellow oil (74.1 mg, 76% yield); *tH NMR (400 MHz, CDCls3) & 7.39 (s, 4H), 6.63 (d,
J = 1.2 Hz, 1H), 6.60-6.53 (m, 2H), 6.11 (d, J = 1.2 Hz, 1H), 2.07 (s, 3H). *C NMR
(101 MHz, CDCls) & 143.99, 143.67, 135.03 (q, Jc.r = 7.1 Hz), 134.72, 133.55,
131.29, 130.01, 124.67, 121.25 (q, Je-r = 272.7 Hz), 120.21, 119.01 (q, Jer = 32.3 Hz),
115.82, 20.75.°F NMR (376 MHz, CDCls) 5 -65.32; MS (El, m/z): 325 [M]*. HRMS

(ESI): Calcd. for C16H17CIF3sNO [M+H]": 326.0554; found: 326.0552.
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(26) 4,9-diphenyl-3,8-bis(trifluoromethyl)-4,9-dihydrobenzo[1,2-b:4,5-b"]bis([1,4]

oxazine) (3ia)

Ph
FiC _N o
I
o) N
Ph

Yellow solid (98.5 mg, 69% yield); m.p: 180-181°C; *H NMR (400 MHz, CDCls) &
7.45-7.37 (m, 8H), 7.36-7.32 (m, 2H), 6.47 (s, 2H), 5.70 (s, 2H). 3C NMR (101 MHz,
CDCl3) 6 144.79, 141.95, 133.95 (q, Jcr= 7.1 Hz), 130.88, 129.86, 129.60, 128.07,
120.97 (q, Je-F = 272.7 Hz), 118.71 (q, Jcr = 32.3 Hz), 107.48.°F NMR (376 MHz,
CDClIs) 4 -65.43; HRMS (ESI): Calcd. for C24H14FsN202 [M+H]*: 477.1032; found:
477.1032.

(27) 1-phenyl-2-(trifluoromethyl)-1H-benzo[b][1,4]thiazine (3ja)

Ph

N _CF;
LY

S
Yellow oil (59.6 mg, 68% vyield); *H NMR (400 MHz, CDCls) & 7.37-7.30 (m, 4H),
7.22-7.17 (m, 1H), 7.15-7.11 (m, 1H), 7.09-7.05 (m, 1H), 7.05-6.97 (m, 2H), 6.77 (s,
1H). C NMR (101 MHz, CDCls) & 144.65, 143.38, 132.62 (q, Jcr = 33.3 Hz),
129.38, 128.20, 127.90, 127.28, 125.78, 125.44, 125.15, 124.11, 120.08 (q, Jc-r =
275.7 Hz), 119.13 (q, Jcr = 4.04 Hz).°F NMR (376 MHz, CDCls) § -64.86; MS (El,
m/z): 293 [M]". HRMS (ESI): Calcd. for CisHioFsNS [M+H]": 294.0559; found:
294.0556. The compound was purified by preparative TLC on silica, eluting with

mixed solvent (petroleum ether: ethyl acetate = 10: 1) to give the desired product.

(28) 4-phenyl-2-(trifluoromethyl)-4H-naphtho[1,2-b][1,4]oxazine (3ka)

F3CO
I
N

|
Ph
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Yellow solid (73.6 mg, 75% yield); m.p: 54-55°C; *H NMR (400 MHz, CDCls3) § 7.90
(d, J = 8.4 Hz, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.59-7.52 (m, 2H), 7.47-7.38 (m, 3H),
7.37-7.26 (m, 3H), 6.91 (d, J = 1.2 Hz, 1H), 6.67 (d, J = 8.8 Hz, 1H). 3C NMR (101
MHz, CDCls) ¢ 147.05, 140.11, 136.60 (q, Jc-r = 7.1 Hz), 131.18, 130.42, 129.81,
129.78, 127.74, 127.51, 126.66, 125.44, 124.40, 123.67, 121.42 (q, Jc-r= 273.7 Hz),
120.51 (g, Jer = 32.3 Hz), 120.37, 120.28.19F NMR (376 MHz, CDCls) & -65.82; MS
(El, m/z): 327 [M]*. HRMS (ESI): Calcd. for C19H12F3NO [M+H]*: 328.0944; found:
328.0938.

(29) 8-methyl-4-phenyl-3-(trifluoromethyl)-4H-benzo[b][1,4]oxazine (3la)

Ph
FiC _N
T
o)

White solid (58.5 mg, 67% yield); m.p: 33-34°C; *H NMR (400 MHz, CDCls) § 7.51-
7.37 (m, 4H), 7.36-7.28 (m, 1H), 6.67 (s, 1H), 6.65-6.56 (M, 2H), 6.26-6.11 (m, 1H),
2.11 (s, 3H). 3C NMR (101 MHz, CDCl3) & 145.55, 144.23, 135.15, 134.70 (q, Jcr =
7.1 Hz), 129.80, 129.66, 127.66, 125.89, 125.56, 123.94, 121.30 (q, Jo.r = 273.7 Hz),
119.55 (g, Jcr = 32.3 Hz), 117.41, 15.25. F NMR (376 MHz, CDCls) & -65.49; MS
(El, m/z): 291 [M]*. HRMS (ESI): Calcd. for C16H12F3NO [M+H]": 292.0944; found:
282.0938.

(30) 1-phenyl-2-(trifluoromethyl)-2,3-dihydro-1H-benzo[b][1,4]oxazine (4a)

Fl’h
JeN
O

Yellow oil (51.9 mg, 93% yield); *H NMR (400 MHz, CDClg) § 7.42-7.35 (m, 2H),
7.35-7.28 (m, 2H), 7.23-7.17 (m, 1H), 6.97-6.90 (m, 1H), 6.85-6.73 (m, 3H), 4.68-
4.61 (m, 1H), 4.11-4.02 (m, 2H). 3C NMR (101 MHz, CDCl3) & 146.60, 143.18,
129.37, 128.86, 124.50, 124.18, 123.72 (q, Jcr = 284.8 Hz), 120.63, 119.86, 117.80,
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116.23, 59.43 (g, Jc-F = 3.0 Hz), 59.19 (g, Jc-r = 30.3 Hz). °F NMR (376 MHz, CDCls)
5 -72.42; MS (El, m/z): 279 [M]*. HRMS (ESI): Calcd. for CisH12FsNO [M+H]*:
280.0944; found: 280.0942.

(31) 4-phenyl-2,3-bis(trifluoromethyl)-4H-benzo[b][1,4]oxazine (5a)

a,
e

CF3

Yellow oil (46.9 mg, 68% yield); *H NMR (400 MHz, CDCls3) § 7.51 (d, J = 7.6 Hz,
2H), 7.41 (d, J = 7.6 Hz, 2H), 7.30 (d, J = 7.2 Hz, 1H), 6.98-6.81 (m, 4H), 2.20 (s,
3H). 13C NMR (101 MHz, CDCls) § 147.74, 144.87, 138.32 (qq, Jc-r = 39.4 Hz, 2.0
Hz), 133.02, 128.74, 126.58, 126.50, 124.67, 122.23 (qq, Jcr = 37.4 Hz, 2.0 Hz),
120.28, 118.96 (q, Jc.r = 275.7 Hz), 117.65 (q, Jor = 273.7 Hz), 115.29. 1%F NMR
(376 MHz, CDCls) & -59.13, -66.13; MS (EI, m/z): 345 [M]*. HRMS (ESI): Calcd. for
C16HoFeNO [M+e]: 345.0594; found: 345.0590.

(32) ethyl 1-phenyl-2-(trifluoromethyl)-1H-benzo[b][1,4]oxazine-3-carboxylate
(6a)

Ph
Qo
|
0~ > CO,Et

Colorless oil (37.0 mg, 53% yield); *H NMR (400 MHz, CDCls) § 7.54-7.49 (m, 2H),
7.45-7.39 (m, 2H), 7.34-7.28 (m, 1H), 6.90-6.81 (m, 3H), 6.76-6.69 (m, 1H), 4.35 (q,
J = 7.2 Hz, 2H), 1.36 (t, J = 7.2 Hz, 3H). 3C NMR (101 MHz, CDCls) § 160.77,
148.02, 145.87, 139.99 (g, Jcr = 3.0 Hz), 134.33, 129.97, 129.70, 128.22, 127.54,
125.16, 122.90 (q, Je.r = 35.4 Hz), 120.60 (q, Jo.r = 274.7 Hz), 120.57, 116.34, 62.51,
13.77.F NMR (376 MHz, CDCls) & -59.70; MS (El, m/z): 349 [M]*. HRMS (ESI):
Calcd. for C1gH14F3NOs [M+H] *: 350.0999; found: 350.0992.
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(33) 1-phenyl-2-(trifluoromethyl)-3-(trimethylsilyl)-1H-benzo[b][1,4]oxazine (7a)

Ph

N._ _CFj
Q:OITMS
Colorless oil (62.1 mg, 89% yield); *H NMR (400 MHz, CDCls) § 7.44 (d, J = 7.6 Hz,
2H), 7.36 (t, J = 7.6 Hz, 2H), 7.23 (t, J = 7.6 Hz, 1H), 6.88-6.78 (m, 2H), 6.77-6.68
(m, 2H), 0.30 (s, 9H). 3C NMR (101 MHz, CDCls) & 158.54 (q, Jcr = 4.7 Hz),
150.66, 148.28, 137.11, 130.57, 129.18 (q, Jc-r = 35.4 Hz), 128.37, 127.61, 125.78,
125.34, 123.21 (q, Jc-r = 274.7 Hz), 122.25, 116.98, 0.02. °F NMR (376 MHz, CDCls)
§ -59.10; MS (El, m/z): 349 [M]*. HRMS (ESI): Calcd. for C1sH1sFsNOSi [M+H] *:
350.1183; found: 350.1177.

(34) N-(3-(2-bromophenoxy)-1,1,1-trifluoropropan-2-ylidene)-4-methoxy

aniline (3ae’)
MeO@wN Br
N
o)

Yellow oil (95.2 mg, 82% yield) *H NMR (400 MHz, CDCls) § 7.56 (dd, J = 8.0 Hz,
1.6 Hz, 1H), 7.25-7.18 (m, 1H), 7.05-6.97 (m, 2H), 6.94-6.86 (m, 3H), 6.72 (dd, J =
8.0 Hz, 1.6 Hz, 1H), 4.70 (s, 2H), 3.81 (s, 3H). 3C NMR (101 MHz, CDCls) & 158.58,
154.08, 152.52 (q, Jcr = 33.3 Hz), 138.94, 133.82, 128.50, 123.42, 122.05, 119.61 (g,
Jc-r=274.7 Hz), 114.44, 113.54, 112.56, 61.78, 55.49. MS (El, m/z): 387 [M]".
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NMR spectra of the obtained compounds
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'H-NMR spectrum of 2k

MeO

€r8'E

000°0 =™

0cr'e —~

BF8'E
8Ly

MeO

B

mmm”w V _

i m

w7
9l¢'L—

Fgee

Tm.c

Wumm“o

00"k

1.5 1.0

20

3.0

55 50 45
1 (ppm)

6.0

6.5

7.5

8.0

95 9.0

T
10.0

13C-NMR spectrum of 2k

66'0F —
615, _
80°95 > ]
sv65 7
L1092
6022 Bt
ovLL
L2501~ -—]
SE L
_ GG LI T
o=
/v
Z—A o
[T
O
00 bt~
w w L9pPL ]
o)
2 2 96'8P |

10

50

100 20 80 70
f1 (ppm)

110

190

200

34



'H-NMR spectrum of 2|
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'H-NMR spectrum of 2m
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'H-NMR spectrum of 2n
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'H-NMR spectrum of 3aa
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13C-NMR spectrum of 3ab
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'H-NMR spectrum of 3ac
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BF-NMR spectrum of 3ac
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13C-NMR spectrum of 3ad
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'H-NMR spectrum of 3ae
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PBF-NMR spectrum of 3ae
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13C-NMR spectrum of 3af
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'H-NMR spectrum of 3ag
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PBF-NMR spectrum of 3ag
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13C-NMR spectrum of 3ah
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'H-NMR spectrum of 3ai
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PBE-NMR spectrum of 3ai
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13C-NMR spectrum of 3aj
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'H-NMR spectrum of 3ak
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BF-NMR spectrum of 3ak
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13C-NMR spectrum of 3al
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'H-NMR spectrum of 3am
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BE-NMR spectrum of 3am
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13C-NMR spectrum of 3an
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'H-NMR spectrum of 3a0
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PBF-NMR spectrum of 3ao
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13C-NMR spectrum of 3ba
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'H-NMR spectrum of 3ca
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PBF-NMR spectrum of 3ca
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13C-NMR spectrum of 3da

Cl

o =R o B < B s T B s B = B = B e B = = B o R =
STNOVNINT OO0 T OTNY NS g N AN
R A == TR L B o - - - N B BT
R R R R BRI RV feielafiaRelele
[ A g -
— = N
~ wn st
o S~
O~ > 0
[l
| |
| |
L UL
| l I L
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

F-NMR spectrum of 3da

Cl

65.215
=z

10 0 10 -20 -30 -40 -50 -60 -70 -80 -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm)

65



'H-NMR spectrum of 3ea
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PBF-NMR spectrum of 3ea

CN

-65.309
ul
w
[¢]
j
o]

10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

'H-NMR spectrum of 3fa

0.000

T T T L T T T T T T

55 50 45 40 35 30 25 20 1.5 1o 05 00
1 (ppm)

100 95 90

67



13C-NMR spectrum of 3fa
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'H-NMR spectrum of 3ga

00070~

O.N
%Q ¢
o0z

Amo. 1

0T

101
01

0.0

0.5

95 90 85 80 75 70 65 6.0 50 45 40 35 30 25 20 15 1.0
f1 (ppm)

10.0

13C-NMR spectrum of 3ga

vLOL,
U LLF
seLL”

€9°911
65°L114
67071 4
STTTL
65°TT
r8TTI A
£6°7T1 -
66TT1 4
LTETL
17°6T1
69'ST1

L0°9TI

6v'9T1 1
78971 1
SOLTI T
66'LT1
r0'8T1 1
£L°8T1

==

1€°6T1 ]
SITeL”

T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
fl (ppm)

200

69



PBF-NMR spectrum of 3ga
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13C-NMR spectrum of 3ha
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13C-NMR spectrum of 3be
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'H-NMR spectrum of 3bf
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BF-NMR spectrum of 3bf
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13C-NMR spectrum of 3ia
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'H-NMR spectrum of 3ja
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13C-NMR spectrum of 3ka
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'H-NMR spectrum of 3la
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PBE-NMR spectrum of 3la
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13C-NMR spectrum of 4a
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'H-NMR spectrum of 5a
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13C-NMR spectrum of 6a
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HSQC spectrum of 3aa
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'H-NMR spectrum of 7a

_ _ | ©
0000 = 200 ]
962°0 Fsoe |
ro
| e
] v
o
Fo
0
o
o
o
)
(T
| (@] (=
° f-z o g8'LL
P L1BL
8r'8L
0
=
S0L°9 L2 m
oLL9 = 86°91L
€29 o YLBLL
i m 9zL'9 Fo se Izl
O = Wi sz'zzl
V A S 9 o 95vel !
= - 16191 ro re'gel 3
o-z O log'9 8L5zL W
5189 0 YrAVr AN =
028'9" e 19 LzLf = |
7€£8'9 Woo.m 1£'821
ore'9 Loe | a 89'8Z1 I
758'9 ) R © L6zt
g8se9f _ . ve6el
2.8'9 f—— FO0Z | ™~ L9621
9] oz e y— . 8z'gyl
108°9 'S) L50E 99051 — -
8022 ° L2l )
Vsl I & m LP8GhN, |
She L S 25’851
8reL o — 95'8G 1
mmm‘h; F o a 19°'8S1
65E°L (5]
81E°L o o
cevL o n
zskL x
[to]
Lo M
0 <
e O
[e2]
—

190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40
1 (ppm)
88

200




CFj
TMS

X

Ph

BE-NMR spectrum of 7a

0000 — )

-140 -150 -160 -170 -180 -180 -200 -210

-130

808 =<0'¢

-110 -120

-100
1 (ppm)

0L’y f00'c

-90

60.°9
zLreq
6229
€€4'9 1
8/9'91
1889
968°9
0069 ]
116'0
216'9 7
526'9
166'9 ]
966°9 |
002
£102
26121
1022
9z’ L
21247
ozz L
zzz L]
9%S L

0552 |
995°L |
0452

T
-80

T
-60

66065 —

|
70
I
Fsc)\/o

-50

: ' :
20 -30 -40
MeO

-10

10

'H-NMR spectrum of 3ae’

0.5 0.0

1.0

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0
1 (ppm)
89

10.0




13C-NMR spectrum of 3ae’
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