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1. General

All substrates and reagents were commercially available and used without further
purification. TLC analysis was performed using pre-coated glass plates. Column
chromatography was performed using silica gel (200300 mesh). IR spectra were
recorded on a Perkin-Elmer PE-983 infrared spectrometer as KBr pellets with
absorption in cm™!. 'H spectra were recorded in CDCl; or DMSO-dg on 400/600 MHz
NMR spectrometers and resonances (0) are given in parts per million relative to
tetramethylsilane. Data are reported as follows: chemical shift, multiplicity (s =
singlet, d = doublet, t = triplet, m = multiplet), coupling constants (Hz) and
integration. '3C spectra were recorded in CDCl; or DMSO-d6 on 100/150 MHz NMR
spectrometers and resonances (0) are given in ppm. HRMS were obtained on a Bruker
7-tesla FT-ICR MS equipped with an electrospray source. Melting points were
determined using XT-4 apparatus and not corrected.

2. Experimental procedures and characterizations of substrates

2.1. General procedure for the synthesis of 3 (3a as an example)

General procedure: A sealed tube was charged with acetophenone (1a) (60 mg, 0.5
mmol), potassium thiocyanate (2) (48.6 mg, 0.5 mmol), iodine (203 mg, 0.8 mmol) at
room temperature, and DMSO (2 mL) was added. The resulting mixture was stirred at
120 °C for 2 h. After the reaction completed, the mixture was quenched with
saturation Na,S,0; solution (50 mL), extracted with EtOAc (3 x 50 mL). The
combined organic layers were washed with brine, dried over anhydrous Na,SO, and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (petroleum ether/EtOAc = 5:1) to yield the desired
product 3a as a yellow solid.

2.2. General procedure for the synthesis of 4 (4a as an example)

General procedure: A sealed tube was charged with acetophenone (1a) (60 mg, 0.5
mmol), potassium thiocyanate (2) (48.6 mg, 0.5 mmol), iodine (203 mg, 0.8 mmol)
and oxone (922.1 mg, 1.5 mmol) at room temperature, and DMSO (2 mL) was added.
The resulting mixture was stirred at 140 °C for 2 h. After the reaction completed, the
mixture was quenched with saturation Na,S,0; solution (50 mL), extracted with
EtOAc (3 x 50 mL). The combined organic layers were washed with brine, dried over
anhydrous Na,SO, and concentrated under reduced pressure. The residue was purified
by column chromatography on silica gel (petroleum ether/EtOAc = 50:1) to yield the
desired product 4a as a yellow solid.
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3. Optimization of the Reaction Conditions
Table S1. Optimization of the Standard Conditions *

)(J)\ conditions % o
Ph + KSCN > Ph)kf( NH, + Ph)k\/o Ph
o N\/>/

1a 2

\
3a 4a

entry 1 (eq.) temp (°C) Additive (1.0 eq.) 3a’ (%) 4a’ (%)

1 1.6 100 - 60 <10
2 1.6 110 - 65 12
3 1.6 120 - 73 trace
4 1.6 130 - 71 trace
5 0.8 120 - 32 trace
6 1.2 120 - 68 trace
7 2.0 120 - 38 33
8 1.6 120 TFA 72 trace
9 1.6 120 HCI 36 0
10 1.6 120 Cu(OAc),H,O 55 trace
11 1.6 120 FeCl; 23 0
12 1.6 120 TBHP 45 trace
13 1.6 120 H,0, 39 trace
14 1.6 120 oxone 22 40
15 1.6 120 PIDA trace trace
16 1.6 130 oxone 15 44
17 1.6 140 oxone trace 37
18 1.6 150 oxone trace 21
19¢ 1.6 140 oxone trace 48
204 1.6 140 oxone trace 61
21¢ 1.6 140 oxone 0 50

3 Reaction conditions: 1a (0.5 mmol), 2 (0.5 mmol), additive (x mmol), I, were heated in 2
mL of DMSO within 2 h. ® Isolated yields. © oxone (1.0 mmol). ¥ oxone (1.5 mmol). ©
oxone (2.0 mmol).
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Table S2. Optimization of the Reaction Conditions 3a?

o o)
o) l,, DMSO o)
)K +  MSCN > Ph)kff NHz o pp QO Ph
Ph 120 °C o) N
1a 2 3a 4a
2 i Yields of 3aP Yields of 4a®

CuSCN i 57% trace
NaSCN i 71 % trace
PhCH,SCN i <10 % 45 %

dReaction conditions: 1a (0.5 mmol), 2 (0.5 mmol), I, (0.8 mmol) were heated in 2 mL of
DMSO within 2 h. ® Isolated yields.

Table S3. Optimization of the Reaction Conditions 4a*

Q 0
O I,, oxone 0O NH
+ MSCN > Ph\<\// Ph o+ pp 2
°C N
(0]
4a 3

Ph DMSO, 140
1a 2 a
2 i Yields of 4aP Yields of 3aP
CuSCN i 34 % trace
NaSCN i 41 % trace
PhCH,SCN i 49 % trace

3Reaction conditions: 1a (0.5 mmol), 2 (0.5 mmol), oxone (1.5 mmol) and I, (0.8 mmol) were
heated in 2 mL of DMSO within 2 h. ®Isolated yields.

4. Mechanistic studies

o I, (1.6 equiv.) ') 0
H,0'® (5.0 equiv. NH NH
Ph)J\CH *  KSCN 20 . Ph)J\C/ 2+ Ph)J\C’ 2
3 dry DMSO, 120 °C 8 die
under argon, 2 h
1a 2 9 3a 67 % 3a"0 %

Acetophenone (1a) (60 mg, 0.5 mmol), potassium thiocyanate (2) (48.6 mg, 0.5
mmol), iodine (203 mg, 0.8 mmol) in dry DMSO (2 mL) was added H,O'® (50 mg,
2.5 mmol) at room temperature. The resulting mixture was stirred under argon at 120
°C for 2 h.
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5. Characterization data for target compound
O
NH,

@)

3a

2-0x0-2-phenylacetamide (3a)!!!

Yield 73%; 108.88 mg; 'H NMR (600 MHz, CDCl;) § 8.27 (d, J = 7.8 Hz, 2H), 7.62 (t, J =
7.2 Hz, 1H), 7.48 (t, J = 7.8 Hz, 2H), 7.14 (s, 1H), 6.70 (s, 1H); *C NMR (151 MHz, CDCl;)
d 187.6, 164.4, 134.5, 132.9, 131.0, 128.5. The spectroscopic data match a literature
report.

NH,

3b

2-0x0-2-(p-tolyl)acetamide (3b)!']
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Yield 72%; 117.48 mg; 'H NMR (600 MHz, CDCly) & 8.23 (d, J = 7.8 Hz, 2H), 7.34 - 7.23
(m, 2H), 7.04 (s, 1H), 6.28 (s, 1H), 2.43 (s, 3H); 3C NMR (151 MHz, CDCl;) & 186.8, 164.3,
145.8, 131.3, 130.4, 129.3, 21.9. The spectroscopic data match a literature report.

0]

Q)J\(NHZ
MeO o

3c
2-(4-methoxyphenyl)-2-oxoacetamide (3c)!!]
Yield 60%; 107.50 mg; '"H NMR (600 MHz, DMSO-dq) & 8.28 (s, 1H), 7.97 (d, J = 8.4 Hz,
2H), 7.94 (s, 1H), 7.10 (d, J = 7.8 Hz, 2H), 3.86 (s, 3H); '3C NMR (150 MHz, DMSO-dy)
189.4, 167.6, 164.2, 132.3, 125.6, 114.4, 55.8. The spectroscopic data match a literature
report.

0]

@)H(NHz
EtO ©

3d

2-(4-ethoxyphenyl)-2-oxoacetamide (3d)!]

Yield 65%; 125.58 mg; '"H NMR (600 MHz, DMSO-d;) 6 8.27 (s, 1H), 7.96 (d, J = 9.0 Hz,
2H), 7.93 (s, 1H), 7.08 (d, J = 9.0 Hz, 2H), 4.16 - 4.10 (m, 2H), 1.35 (t, J = 7.2 Hz, 4H); *C
NMR (150 MHz, DMSO-dy) ¢ 189.3, 167.6, 163.5, 132.3, 125.5, 114.7, 63.8, 14.5. The
spectroscopic data match a literature report.

o)
NH,

)

OMe
3e

2-(3-methoxyphenyl)-2-oxoacetamide (3¢)!'!

Yield 78%; 139.75 mg; 'H NMR (600 MHz, CDCl;) & 7.85 (d, J= 7.2 Hz, 1H), 7.67 (s, 1H),
7.31 (t,J=8.4 Hz, 1H), 7.13 - 7.07 (m, 1H), 7.03 (s, 1H), 6.64 (s, 1H), 3.77 (s, 3H); 3C NMR
(150 MHz, CDCl;) 6 187.3, 164.4, 159.4, 134.0, 129.6, 124.0, 121.4, 114.4, 55.4. The
spectroscopic data match a literature report.

0]

NH,
0]

3f
2-0x0-2-(o-tolyl)acetamide (3f)
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Yield 75%; 122.38 mg; "H NMR (600 MHz, DMSO-d¢) & 8.10 (s, 1H), 7.75 (s, 1H), 7.49 (d, J
=7.2 Hz, 1H), 7.32 (t, J = 6.6 Hz, 1H), 7.16 (t, J = 8.4 Hz, 2H), 2.28 (s, 3H); 3C NMR (150
MHz, DMSO-dy) § 193.6, 167.6, 139.5, 133.0, 132.3, 131.9, 131.8, 126.0, 20.8; HRMS (ESI)
m/z caled for CoH oNO,* (M+H)* 164.07060, found 164.07008.

OMe O
NH>

0]

3g
2-(2-methoxyphenyl)-2-oxoacetamide (3g)!']
Yield 40%; 71.67 mg; '"H NMR (600 MHz, DMSO-ds) 6 8.03 (s, 1H), 7.67-7.58 (m, 3H),
7.17 (d, J = 8.4 Hz, 1H), 7.08 (t, J = 7.8 Hz, 1H), 3.80 (s, 3H); 3*C NMR (150 MHz, DMSO-
de) 0 191.8, 167.9, 159.5, 135.2, 130.3, 124.1, 120.8, 112.8, 56.1. The spectroscopic data
match a literature report.

0]

mNHg
; o

3h

2-(4-fluorophenyl)-2-oxoacetamide (3h)!!!

Yield 54%; 90.26 mg; '"H NMR (600 MHz, DMSO-ds) 6 8.38 (s, 1H), 8.14-8.02 (m, 3H),
7.39 (t, J = 7.8 Hz, 2H); *C NMR (150 MHz, DMSO-dy) 6 189.1, 166.8, 165.8 (d, Jcr =
252.0 Hz), 133.0 (d, Jcr = 9.3Hz), 129.6, 116.2 (d, Jc.r = 22.5 Hz). The spectroscopic data
match a literature report.

0

WNHz
cl ©

3i
2-(4-chlorophenyl)-2-oxoacetamide (3i)!!!
Yield 78%; 143.20 mg; 'H NMR (600 MHz, DMSO-ds) 6 8.36 (s, 1H), 8.05 (s, 1H), 8.01 (t,J
= 2.4 Hz, 1H), 8.00 (t, J= 1.8 Hz, 1H), 7.65 (t, J = 2.4 Hz, 1H), 7.63 (t, J = 1.8 Hz, 1H); 13C
NMR (150 MHz, DMSO-dy) & 189.4, 166.5, 139.5, 131.61, 131.55, 129.2. The spectroscopic
data match a literature report.
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0]

mNHz
Br o

3

2-(4-bromophenyl)-2-oxoacetamide (3j)!'!

Yield 80%; 182.42 mg; 'H NMR (600 MHz, DMSO-dq) 5 8.36 (s, 1H), 8.05 (s, 1H), 7.93 (d, J
= 8.4 Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H); *C NMR (150 MHz, DMSO-d;) & 189.6, 166.5,
132.1, 131.9, 131.7, 128.9. The spectroscopic data match a literature report.

0]
NH,

Cl ©

Cl
3k

2-(3,4-dichlorophenyl)-2-oxoacetamide (3k)!!!

Yield 60%; 130.82 mg; '"H NMR (600 MHz, DMSO-d) 6 8.37 (s, 1H), 8.15 (d, J =
1.8 Hz, 1H), 8.09 (s, 1H), 7.98 - 7.92 (m, 1H), 7.77 (d, J = 8.4 Hz, 1H); 3C NMR
(150 MHz, DMSO-dg) & 187.6, 165.4, 137.4, 133.1, 131.9, 131.4, 131.3, 129.9. The
spectroscopic data match a literature report.

@)
NH,

O

NO,

3
2-(3-nitrophenyl)-2-oxoacetamide (31)%]
Yield 45%; 87.36 mg; '"H NMR (600 MHz, DMSO-ds) 6 8.75 (s, 1H), 8.52 (d, J=7.8
Hz, 1H), 8.45 (d, J=9.6 Hz, 1H), 8.41 (d, J= 6.6 Hz, 1H), 8.18 (s, 1H), 7.86 (t, J =
7.8 Hz, 1H); 3C NMR (150 MHz, DMSO-dg) 6 188.0, 165.4, 147.9, 135.9, 134.2,
130.8, 128.6, 124.4. The spectroscopic data match a literature report.

(0]

NC ©

3m
2-(4-cyanophenyl)-2-oxoacetamide (3m)
Yield 51%; 88.82 mg; 'H NMR (600 MHz, DMSO-dy) 6 8.43 (s, 1H), 8.15 (s, 1H),
8.12 (d, J= 7.8 Hz, 2H), 8.05 (d, J = 8.4 Hz, 2H); 3C NMR (150 MHz, DMSO-ds) 6
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189.3, 165.8, 136.2, 132.9, 130.3, 118.1, 116.1. This product could’t be detected by
HRMS (ESI), so we used GC-MS (EI) to detect it (see below).

0]

NH,
0\19 O

7 \$

(0]

3n

2-(4-(methylsulfonyl)phenyl)-2-oxoacetamide (3n)
Yield 42%; 95.44 mg; '"H NMR (600 MHz, DMSO-d;) 6 8.44 (d, J = 7.2 Hz, 1H),
8.21 (d, J=7.8 Hz, 2H), 8.16 (s, 1H), 8.13 (d, /= 7.8 Hz, 2H), 3.31 (s, 3H); '*C NMR
(150 MHz, DMSO-dy) 6 189.5, 166.0, 145.1, 136.7, 130.7, 127.6, 43.2. This product
could’t be detected by HRMS (ESI), so we used GC-MS (EI) to detect it (see below).

O
NH,

0 @)

I
(0

7
30

Methyl 4-(2-amino-2-oxoacetyl)benzoate (30)

Yield 40%; 82.87 mg; '"H NMR (600 MHz, DMSO-dg) 6 8.42 (s, 1H), 8.14 - 8.07 (m,
4H), 8.05 (s, 1H), 3.89 (s, 3H); 13C NMR (150 MHz, DMSO-d;) & 190.1, 166.5, 165.5,
136.2, 134.2, 130.1, 129.7, 52.7, HRMS (ESI) m/z calcd for C;(H;(NO4* (M+H)*
208.06043, found 208.06111.

/
)

3p
2-(benzofuran-2-yl)-2-oxoacetamide (3p)
Yield 43%; 81.34 mg; '"H NMR (600 MHz, DMSO-dy) 6 8.38 (s, 1H), 8.28 (s, 1H),
8.07 (s, 1H), 7.88 (d, J = 7.8 Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.56 (t, J = 7.2 Hz,
1H), 7.36 (t,J= 7.2 Hz, 1H); 3C NMR (150 MHz, DMSO-d;) 6 178.0, 163.6, 155.5,
149.2, 129.6, 126.8, 124.5, 124.3, 120.6, 112.3; HRMS (ESI) m/z calcd for
CioHgNOs™ (M+H)" 190.04987, found 190.04965.

(@)
NH
o™
S (@]

3q
2-0x0-2-(thiophen-3-yl)acetamide (3q)
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Yield 85%; 131.89 mg; '"H NMR (600 MHz, CDCLy) & 9.07 (s, 1H), 7.77 (d, J = 5.4
Hz, 1H), 7.36 - 7.30(m, 1H), 7.19 (s, 1H), 6.16 (s, 1H); 3C NMR (150 MHz, CDCl)
§ 179.7, 163.4, 139.6, 136.7, 128.5, 125.9; HRMS (ESI) m/z calcd for CsHgNO,S*
(M+H)* 156.01138, found 156.01146.

0]

3r
2-0x0-2-(thiophen-2-yl)acetamide (3r)!!]
Yield 83%; 128.79 mg; '"H NMR (600 MHz, CDCls) 6 8.39 (s, 1H), 7.83 (s, 1H), 7.36
(s, IH), 7.19 (s, 1H), 6.74 (s, 1H); 3C NMR (150 MHz, CDCls) 6 178.1, 163.3, 138.6,
138.2, 136.6, 128.3. The spectroscopic data match a literature report.

0]

3s
2-(2,5-dimethylthiophen-3-yl)-2-oxoacetamide (3s)
Yield 76%; 139.25 mg; 'H NMR (600 MHz, DMSO-dg) 6 8.18 (s, 1H), 7.84 (s, 1H),
7.16 (s, 1H), 2.62 (s, 3H), 2.38 (s, 3H); 13C NMR (150 MHz, DMSO-ds) & 185.7,
167.5, 150.0, 135.4, 131.8, 127.4, 15.4, 14.5; HRMS (ESI) m/z calcd for CgH;(NO,S*
(M+H)" 184.04268, found 184.04228.

0
S NH,

Br
A8

3t

2-(5-bromothiophen-2-yl)-2-oxoacetamide (3t)

Yield 74%; 173.21 mg; '"H NMR (600 MHz, DMSO-dg) 6 8.40 (s, 1H), 8.12 (s, 1H),
7.90 (d, J=4.2 Hz, 1H), 7.41 (d, J = 3.6 Hz, 1H); 3C NMR (150 MHz, DMSO-dy)
178.2, 163.3, 137.3, 137.0, 131.7, 126.5. This product could’t be detected by HRMS
(ESI), so we used GC-MS (EI) to detect it (see below).

0]

4a
phenyl(5-phenyloxazol-2-yl)methanone(4a)!’]
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Yield 61%; 152.05 mg; 'H NMR (600 MHz, CDCl;) & 8.48 (d, J= 7.2 Hz, 2H), 7.83
(d, J=7.2 Hz, 2H), 7.65 (t, J = 7.2 Hz, 1H), 7.62 (s, 1H), 7.54 (t, J = 7.2 Hz, 2H),
7.48 (t, J = 7.2 Hz, 2H), 7.43 (d, J = 7.8 Hz, 1H); '3C NMR (150 MHz, CDCl3) 6
178.7, 156.9, 154.1, 135.3, 133.7, 130.7, 130.0, 129.1, 128.4, 126.6, 125.4, 123.9. The
spectroscopic data match a literature report.

0]

4b

(5-phenyloxazol-2-yl)(p-tolyl)methanone(4b)5!

Yield 51%; 141.43 mg; '"H NMR (600 MHz, CDCl;) & 8.39 (d, J= 7.8 Hz, 2H), 7.72
(d, J = 7.8 Hz, 2H), 7.55 (s, 1H), 7.33 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 7.8 Hz, 2H),
2.45 (s, 3H), 2.41 (s, 3H); 13C NMR (150 MHz, CDCl;) 8 178.3, 156.8, 154.2, 144.7,
140.2, 132.8, 130.8, 129.7, 129.2, 125.3, 123.9, 123.2, 21.8, 21.5. The spectroscopic
data match a literature report.

O

\
MeO N

4c
(4-methoxyphenyl)(5-(4-methoxyphenyl)oxazol-2-yl)methanone(4c)!’]
Yield 57%; 176.31 mg; '"H NMR (600 MHz, CDCl;) & 8.53 (d, J= 7.8 Hz, 2H), 7.76
(d, J= 7.8 Hz, 2H), 7.47 (s, 1H), 7.03-6.95 (m, 4H), 3.90 (s, 3H), 3.86 (s, 3H); 1*C
NMR (150 MHz, DMSO-dg) 6 176.2, 164.0, 160.7, 156.4, 153.5, 133.1, 127.8, 127.0,
123.4,119.1, 115.0, 114.1, 55.8, 55.5. The spectroscopic data match a literature report.

o) OMe

Oy
\W

OMe 4d

(3-methoxyphenyl)(5-(3-methoxyphenyl)oxazol-2-yl)methanone(4d)*

Yield 49%; 151.57 mg; '"H NMR (600 MHz, CDCl;) 6 8.14 (d, J = 7.2 Hz, 1H), 7.96
(s, 1H), 7.60 (s, 1H), 7.45 (t, J= 7.8 Hz, 1H), 7.42-7.36 (m, 2H), 7.34 (s, 1H), 7.20 (d,
J=17.8 Hz, 1H), 6.97 (d, J = 7.8 Hz, 1H), 3.90 (s, 3H), 3.88 (s, 3H); '3C NMR (150
MHz, CDCl3) 6 178.3, 160.0, 159.5, 156.9, 154.0, 136.4, 130.2, 129.4, 127.8, 124.2,
123.6, 120.5, 117.8, 115.9, 114.6, 110.4, 55.4. The spectroscopic data match a
literature report.
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OMe O MeO
O
\
N—/
4e
(2-methoxyphenyl)(5-(2-methoxyphenyl)oxazol-2-yl)methanone(4e)!’]
Yield 55%; 170.13 mg; '"H NMR (600 MHz, CDCl;) 6 7.96 (d, J= 7.8 Hz, 1H), 7.76
(s, 1H), 7.68 (d, J = 7.2 Hz, 1H), 7.53 (t, J = 7.2 Hz, 1H), 7.38 (t, J = 7.2 Hz, 1H),
7.08 (t, J = 7.2 Hz, 2H), 7.05-7.00 (m, 2H), 3.99 (s, 3H), 3.82 (s, 3H); 13C NMR (150
MHz, CDCls) 6 181.1, 158.5, 156.7, 156.4, 150.6, 133.4, 130.60, 130.55, 128.2, 127.1,

126.7, 121.0, 120.3, 115.9, 111.8, 110.9, 55.8, 55.5. The spectroscopic data match a
literature report.

OMe O MeO
N

4f
(2,4-dimethoxyphenyl)(5-(2,4-dimethoxyphenyl)oxazol-2-yl)methanone(4f)5!
Yield 60%; 221.62 mg; 'H NMR (600 MHz, CDCl;) & 7.83 (d, J= 9.0 Hz, 1H), 7.79
(d, /J=8.4 Hz, 1H), 7.58 (s, 1H), 6.58-6.53 (m, 2H), 6.50 (s, 2H), 3.91 (s, 3H), 3.84 (s,
3H), 3.82 (s, 3H), 3.78 (s, 3H); '3C NMR (150 MHz, CDCl3) 8 179.2, 164.2, 161.7,
160.8, 157.7, 156.5, 150.5, 133.3, 128.0, 126.1, 119.5, 109.2, 105.1, 104.4, 98.8, 98.3,
55.7,55.42, 55.37. The spectroscopic data match a literature report.

MeO

O

Q)K(OJ’Q— OEt
I/

N

EtO

49
(3-ethoxyphenyl)(5-(4-ethoxyphenyl)oxazol-2-yl)methanone(4g)"’!
Yield 53%; 178.81 mg; '"H NMR (600 MHz, CDCl;) & 8.52 (d, J = 8.4 Hz, 2H), 7.74
(d, J= 8.4 Hz, 2H), 7.46 (s, 1H), 7.01-6.94 (m, 4H), 4.16-4.11 (m, 2H), 4.10-4.05 (m,
2H), 1.48-1.41 (m, 6H); 3C NMR (150 MHz, CDCl;) 8 176.9, 163.5, 160.2, 156.7,
154.0, 133.2, 128.1, 126.9, 122.2, 119.2, 114.9, 114.1, 63.8, 63.6, 14.7, 14.6. The
spectroscopic data match a literature report.

0] 0\|
0] ) (0]
SO 1O
4h

benzo[d][1,3]dioxol-5-yl(5-(benzo[d][1,3]dioxol-5-yl)oxazol-2-yl)methanone(4h)[3]
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Yield 52%; 175.39 mg; '"H NMR (600 MHz, CDCls) & 8.28 (d, J = 7.8 Hz, 1H), 7.95
(s, 1H), 7.45 (s, 1H), 7.35 (d, J = 8.4 Hz, 1H), 7.26 (s, 1H), 6.94 (d, J = 8.4 Hz, 1H),
6.90 (d, J = 8.4 Hz, 1H), 6.09 (s, 2H), 6.04 (s, 2H); 3C NMR (150 MHz, CDCl;) &
176.4, 156.6, 153.9, 152.5, 149.1, 148.3, 147.9, 129.7, 128.0, 122.7, 120.7, 120.0,
110.2, 109.0, 108.0, 105.6, 102.0, 101.6. The spectroscopic data match a literature
report.

0O

/
E N

4i
(4-fluorophenyl)(5-(4-fluorophenyl)oxazol-2-yl)methanone(4i)"!
Yield 34%; 96.64 mg; '"H NMR (600 MHz, CDCls) 6 8.62-8.50 (m, 2H), 7.84-7.75
(m, 2H), 7.54 (s, 1H), 7.23-7.12 (m, 4H); 13C NMR (150 MHz, CDCl3) 6 176.7, 166.2
(d, Jor = 255.0 Hz), 163.5 (d, Jcr = 250.5 Hz), 156.7, 153.4, 133.6 (d, Jor = 9.0 Hz),
131.4,127.4 (d, Jcr = 7.5 Hz), 123.5, 122.8, 116.4 (d, Jcr = 21.0 Hz), 115.7 (d, Jor =
21.0 Hz). The spectroscopic data match a literature report.

0]

Cl N

4
(5-chlorophenyl)(5-(4-chlorophenyl)oxazol-2-yl)methanone(4j)"!
Yield 42%; 143.17 mg; '"H NMR (400 MHz, CDCl;) 6 8.48 (d, J = 8.4 Hz, 2H), 7.76
(d, J = 8.4 Hz, 2H), 7.60 (s, 1H), 7.51 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.8 Hz, 2H);
BC NMR (100 MHz, CDCl3) 6 177.1, 156.8, 153.3, 140.6, 136.1, 133.4, 132.2, 129.5,
128.8, 126.6, 125.0, 124.2. The spectroscopic data match a literature report.

4k

naphthalen-2-yl(5-(naphthalen-2-yl)oxazol-2-yl)methanone(4Kk)[3!

Yield 51%; 178.18 mg; 'H NMR (600 MHz, DMSO-dg) 6 9.18 (s, 1H), 8.43 (s, 1H),
8.31 (d, J = 8.4 Hz, 1H), 8.25 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 8.09-8.00 (m, 5H),
7.98 (d, J = 8.4 Hz, 1H), 7.96-7.93 (m, 1H), 7.72-7.68 (m, 1H), 7.66—7.62 (m, 1H),
7.60-7.56 (m, 2H); 3C NMR (150 MHz, DMSO-dqs) & 177.7, 156.8, 153.5, 135.3,
133.3, 133.2, 132.8, 132.3, 131.8, 130.0, 129.3, 129.1, 128.6, 128.2, 127.9, 127.8,
127.4, 127.2, 125.6, 125.3, 124.4, 123.7, 122.4. The spectroscopic data match a
literature report.
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naphthalen-1-yl(5-(naphthalen-1-yl)oxazol-2-yl)methanone(41)[>]

Yield 45%; 157.22 mg; '"H NMR (600 MHz, CDCl;) 6 8.57 (d, J= 8.4 Hz, 1H), 8.39
(d, /=8.4Hz, 1H), 8.36 (d,J=7.2 Hz, 1H), 8.10 (d,J=8.4 Hz, 1H), 7.97-7.91 (m,
4H), 7.73 (s, 1H), 7.66-7.60 (m, 3H), 7.59-7.55 (m, 3H); 3C NMR (150 MHz, CDCl;)
o 181.3, 158.2, 154.0, 133.78, 133.76, 133.6, 132.5, 131.3, 131.0, 130.9, 129.9, 128.9,
128.7, 128.6, 128.1, 127.7, 127.6, 127.5, 126.6, 126.5, 125.2, 124.5, 124.2, 123.8. The
spectroscopic data match a literature report.

4

4m

benzofuran-2-yl(5-(benzofuran-2-yl)oxazol-2-yl)methanone(4m)[>!

Yield 41%; 135.02 mg; '"H NMR (600 MHz, DMSO-dg) 6 8.92 (s, 1H), 8.65 (s, 1H),
793 (d,J=7.8 Hz, 1H), 7.70 (d, /= 8.4 Hz, 1H), 7.67 (d, J= 7.2 Hz, 1H), 7.57 (t, J =
7.2 Hz, 2H), 7.41 (s, 1H), 7.38 (t, J= 7.2 Hz, 1H), 7.33 (t,J= 7.2 Hz, 1H), 7.26 (t, J =
7.2 Hz, 1H); *C NMR (150 MHz, DMSO-d;) 6 166.2, 156.5, 155.7, 154.3, 149.5,
147.2, 139.3, 133.8, 129.5, 127.9, 126.8, 125.2, 124.4, 124.3, 123.4, 121.5, 120.3,
112.2, 111.1, 104.6. The spectroscopic data match a literature report.

0]

(@) S
/ /4
4n

thiophen-3-yl(5-(thiophen-3-yl)oxazol-2-yl)methanone(4n)

Yield 62%; 162.02 mg; '"H NMR (600 MHz, DMSO-dg) 4 9.08 (d, J = 1.8 Hz, 1H),
8.12 (d, J = 1.8 Hz, 1H), 7.92 (s, 1H), 7.83 (d, J = 4.8 Hz, 1H), 7.78-7.75 (m, 1H),
7.72-7.69 (m, 1H), 7.60 (d, J = 4.2 Hz, 1H); 3C NMR (150 MHz, DMSO-d;) 6 171.3,
156.0, 150.4, 138.4, 137.9, 137.8, 128.7, 128.0, 127.6, 125.2, 124.6, 124.5; HRMS
(ESI) m/z calcd for C;,HgNO,S,* (M+H)" 261.99910, found 261.99902.
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7. Crystallographic data and molecular structure of 3q and 4i
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Figure S1. X-ray crystal structure of 3q
Crystal Data for Compound 3q: CCDC 1899222 contains the supplementary
crystallographic data for this paper. These data can be obtained free of charge from
The Cambridge Crystallographic.
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Bond precision: C-C = 0.0038 A Wavelength=0.71073

Cell: a=6.1602(12) b=7.5933(1s6) c=14.282(3)
alpha=30 beta=3%0 gamma=90
Temperature: 293 K
Calculated Reported
Volume 668.1(2) 668.0(2)
Space group P 21 21 21 P 21 21 21
Hall group P 2ac 2ab P 2ac 2ab
Moiety formula C6 H5 N 02 S ?
Sum formula C6 H5 N 02 S C6 H5 N 02 S
Mr 155.17 155,37
DX,g cm-3 1.543 1.543
Z 4 4
Mu (mm-1) 0.412 0.412
FOO0O 320.0 320.0
FOOO’ 320.64
h,k,lmax 9,11,21 9,11,20
Nref 2352 1381] 2193
Tmin, Tmax 0.952,0.960
Tmin’ 0.952

Correction method= Not given

Data completeness= 1.59/0.93 Theta (max)= 32.125
R(reflections)= 0.0459( 2038) wR2 (reflections)= 0.1505( 2193)
g =1.118 Npar= 92
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Figure S2. X-ray crystal structure of 4i

Crystal Data for Compound 4i: CCDC 1891920 contains the supplementary
crystallographic data for this paper. These data can be obtained free of charge from
The Cambridge Crystallographic.
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Bond precision: C-C = 0.0034 A Wavelength=0.71073

Cell: a=7.5984 (15) b=11.344(2) c=14.767(3)
alpha=91.674(3) beta=98.949(3) gamma=90.820(3)
Temperature: 293 K
Calculated Reported
Volume 1256.6(4) 1256.6(4)
Space group P -1 P -1
Hall group -P 1 -P 1

Moiety formula
Sum formula
Mr

DX,g cm-3

Z

Mu (mm-1)
FOOO

FOooOo’

h,k, lmax
Nref

Tmin, Tmax
Tmin’

Correction method= # Reported T Limite:

Cl16 H9 F2 N 02
C16 H9 F2 N 02
285.24

1.508

4

0.120

584.0

584.37

8,12,16

3640
0.983,0.988
0.982

AbsCorr = MULTI-SCAN

Data completeness= 0.989

R(reflections)= 0.0456( 2848)

S = 1.081

Npar=

Cle HS F2 N 02
Cle HS F2 N 02
285.24

1.508

4

0.120

584.0

8,12, 16
3599
0.657,0.745

Tmin=0.657 Tmax=0.745

Theta (max)= 23.314

wR2 (reflections)= 0.1743(

380

S18



8. Copies of 1H and 13C NMR spectra

Il s BB ) =
B Ml =t =]
"8 T2EEELE =
NI o S o =1 =
R
et

600 MHz
coel,

o}

NH,
0

la

T T
1.55 745 7.35

fl (ppm)

1924

0.96-
1.0

L s e s e o ] LG B ey P E s s e e e P e e L e e o e e
0 105 100 95 90 85 B0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1
fl (ppm)

r = el -
y X oot I=E=F-3
> z TS =g
i = e o Ll
| -
150 MHz
cocl,
Q
NH,
Q
da

230 220 210 200 190 180 170 160 150 140 130 120 110 100 S 80 70 60 50 40 30 20 10 0 -0

S19



—3.857
2,500

600 MHz
DMSO-d6
o]
NHo
o
b
1
| J
I . B | O 5 R | Y | S
Fete o
= b
r T T T T T T T T T T T T T T T T T T T T T T 1
0 105 100 95 L0 K5 80 75 70 635 60 55 50 45 40 35 30 25 20 15 1.0 0.5 00 <05 -1
f1 (ppm)
g ae 2
g g4 2
| I |
150 MHz
DMSO-d6
(s} I
/©)krrm»5 |
b
I
! 1
| 1
| . N | o
" e S . e e
T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 B0 70 o0 50 40 30 20 10 1] =10 <20 -3

S20



ree

Ste Q..

Lt/

00s'T—

BREE—

Fa R o
mm_.vw
SelFf

91t

oL
nx:‘n”v.

876'L
m.a.n_.vx.
€967

oLTst

600 MHz
DMSO-dé

NH;

MeO'

3¢

E

|

Ju o JJJLJ@

Eoec

LI'T

=L1T

X860
R Fa

0L

65 p1—
RO6ET
ey
96E
0S'6€
10'6¢
sL6ed
166€
89—

[LRaiEE
SSTIA
9TTEN_

18691~
09°L91—

TE681—

150 MHz
DMSO-dé

NH;

MeO'

3c

ok

S21



|«
_ :
! F=
|
L
L 80667
TT6E
L2 9€'6¢
ci 05'6¢
P'6E
005 7— ] L
L=
g
|
-
S
661 — =006 [ _
| = i
L
6901y [ i
180°L-= —=="Tw1[ ~ | -
> —=boi o [2£
LTLF I!i.ﬂ Fio0] o &
181Ld e F €8T
== 08021~
=E Lo bl —
L MM\. v FEOEL~
690'L7 e L
_mo_:p. M b
60" LA 1\ -
il == L & ; L=
LOUL 1zyLf == To_m o e il
-, Yo Y s J L0 5681
m:w.h GEy°L- - —————m— T 0'E o
LO9L | e L= 06'L91—
i = =080 [
¥E9'L 1
wmﬁ.__ o
1€0°8
N L= SLI61—
=
£% . e
£ %
=0 ”
23 B
] “
w Fe
| =

il
1w o -0 20 -3

20

30

40

50

&0

i sl
110 100 90 80 70
S22

120

NH,
190 180 170 160 150 140 130

200

150 MHz
DMSO0-dé
3d

EtO
300 220 210

5




2
000°0— -~ =
| Wy
re
L L=
L«
Lo
(o]
| wy
e 8€'56—
L=
b
p L 6L9L
i o o S_RW
leLe— el T 1L
S
r uwy
i M
0Ly Fe L =
160 L) r o
S60'iny Frsof ras
POU'L-F Ereor Fo=
801/ B @
967'L [ I
preyAN— Feeor & |l =
gzer/ L B 2
L ,_.._:W“ y
[ [ @
B R0 |}
il (80 [ =
= >
Etvs oo o |~
L = =760
= Fesof ,, ) w0
[, & s T £resi—
[ [ o8 o1 —
e .
o
Lo
b
st L STL81—
4 v
{o] =
- .
mm 28 s
e
mc 4 /.‘_TO |~
- "
re
[ =

-10

20 10

30

60 50

70

19 180 170 160 150 140 130 120 110 100 90 80
S23

cDely

- J-|\H,NH2

150 MHz
200

210

220



=8 B x 2
o e & = =
|--N- - E=3 [l (=1
v | |
600 MHz
cocl,
[]
% ﬂﬁ,mm
Lo
af

S H B H iy
E 5E = 2

r T T
0 105 100 95 90 8BS 80 75 70 635 60 55 50 45 40 35 30 25 20 15 Lo 05 00 -05 -1
f1 (ppm)
r Wy 3
2 g = =
| | | |
150 MHz
cocl
o
N MHz
|
Lo
3f

T T T T T T T T T T T T
220 210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

S24



W
Lo
- i
8L07— -
Fe 8066
TT6E
L= 9E°65
e 5 o 0565 -
THTT — ={yE - F6E
Fe 8L'6€4
16667
SLrE— — i r
| A - L&
L & { F3 66'ST1— - H
107
g I 8 7
== 0] 3
u E £ i
s HIQ.....Ol “Dm. | = = r m
_ £ = i
: Jrod ® e [
0SL'L— InJ Too e L&
;.,. _ L
I S v
= g S 6EI— = =)
OF1'Lq 08— —= T% [
9 M. IR L= L
o _ = = Bipg |
HOE'L~ = el
Tk m— .y
o] 3 te60 | T
BTEL Rl H.o.w.o 7
98¢ L4 )0 e 65191—
y_%.h.___ﬂ - T [
osLLd J i
To1'g’ o
S 19661 — .
£ :
- d | w N =0
MM OUN"O = Wm m.uun =
8 - - 85 = A
WW MI‘@ 3 = ~a o
A

w o -0 =20 -3

0

210 200 190 180 170 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 2
S25

0

9

30

5




008 T—

£She—

MH,

600 MHz
DMSO-dé
Q

3h

05 -1

0.0

1.5 1.0

20

40 35 30

45

50
fl (ppm)

55

6.0

6.5

7.0

T3

8.0

85

2.0

100 95

105

8L'6¢4
16°6¢-

Flesl—

150 MHz

DMSO-dé

o]

NH,

o]

3h

N

-20

0

90 80 T0 60 50 40 30 20 10

270 250 230 210 190 170 150 130 1o

290

S26



T T
15 10 05 00 -05 -1

74
20

86Ty
00T
£06°T

T
15
T

25

7.6
30

RO I

960 ‘k F

LopE—

7.7
35

78
f1 (ppm)
—

40

79
45

g0
667
”T.Na.c L

8.0
T
50
f1 (ppm)

81
T
55

T
6.0

6.5

1€9 .n._ L
SE9°L
8E9°L
9F9°L I
6F9°L e

£59'L 960 |
S66'L U 960 l1s991—

666°L 660
w0y -b 60 [
010°8 RO

€10 .
L0 L
1508
858 "

7.0

T3

8.0

85

LEesl—

NH;
2.0

600 MHz

DMS O-dé
3

100 95

cl
T
105

.0

oo
2 10 0 -0 -20 -3

30

110 100 90 80 70 60 50 40
S27

120

130

190 130 170 160 150 140

NH,

3

150 MHz
DMS O-dé

cl
230 220 210 200




008 T—

I E—

190°L
Lt
V6L
8€6°'LY
150'8
098

L <
b
-~ B
=
L't . I
e o
F IW ||.k
L o™
¥I6'L -l -
8€6 h;\r = [EE]
|
L& 1
1$0'8— et
o
LH‘B.N
—
Feot
il
001
I’
=
2% <
=g =
gz A
=
==}

15 10 05 00 -05 -1

20

40 35 30

85 B0 75 70 65 60 55 50 45
fl (ppm)

2.0

100 95

105

.0

LF991—

SCe81—

150 MHz
DMSO-dé

125

130

135

o

NH,

=20 -3

-10

70 60 50 40 30

&0

190 130 170 160 150 140 130 120 110 100 90

200

220 210

230

S28



008 T—

8ThE—

PIL L~
LU
:3,3_
6L
Ss6 LT
85614

L9E8—

Fro1

Fso

Feon
Fri

20 79 78 7.7 76

84 83 82 81

f1 (ppm)

— I \-._,___J~—._.A_ﬂ__ﬂ_k_--—

Ma&:

= 80T

wemmae

NH;

600 MHz
DMSO-dé
a

cl

cl

£0°1
M.r.w:
H0°T

15 10 05 00 -05 -1

20

40 35 30

50 45
fl (ppm)

55

LT
9T 1€1+
I EM
so_:im
80'EETY
9¢'LET

6.0

6.5

7.0

T3

1#7e91—

8.0

85

09 L8l —

2.0

100 95

105

.0

150 MHz
DMSO-dé

Q

NH;

cl

cl

9 T | TO——,

o kel
™

ey

=20 -3

-10

70 60 50 40 30

&0

190 130 170 160 150 140 130 120 110 100 90

200

220 210

230

S29



I
<
| o
(=}
I wy
[ =
b L=
b L
)
L
= Lo
(o]
005 T— L
Lo L -
P
88— r T— — A
G _ I Tl Fa
L= L
00t ] & L
118+ | &
Siww = = 95 RTI— —_——
0948 E - [
:.nw% = FSE L
P58 & Fo= £80£1— - [ =
“ o
. i
0SL'8— [ , o
[ sUvel STHEL o
e 76'SE1 [
Fa A8 LT —
L
&
w660 [ _ 14591 —
r0T o
Bor |
A
Nmf o
i i CHIl—
001 73 S6'L8
=
- Z Fe 2% o
£ o | 0
=0 & =2 o -
22 7 re - )
a R m | =z
— n
re
[=

70 60 50 40 30

&0

180 170 160 150 140 130 120 110 100 90
S30

220 210 200 190

30

K




i 00 OO W 00 <t o~ =
CELELES 2@
o6 of of of of of o i
e P |
600 MHz
DMSO-d6
[s]
o]
NC
4
Im =
[- -}
[
1
PR rRbe g
= 232
— =l |
— T
87 86 85 84 83 82 B1 8O
f1 (ppm)
H
|
i i . "
Ay
g%238
-0 =
r K T i T 1 T N T i T T T T T ki T T T T T B T b T T T & T ki T T T L T T T T T T T T
0 105 100 95 90 B85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 00 -05 -1
fl (ppm)
B & o
2 £ geg %9
I N N
150 MHz
DMSO-dé
(s}
NC o
3m
ol
! |
T
150 145 140 135 130 125 120 115 110
Pl
— o )
: - e e by e Lw-r N " o ]
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 -10 -20 -3

S31



| M=
[ L
| “
| Fa
| [<
| (-]
| =
[ e
| =
L=
L
L=
L) o
005 T— = Fa
L=
-
SOE'E~ =0c [
00F'E ] —= L
I~ o] 2
mr = p £
101[ oe r
IR B "
0TS~ e | =
8178~ E Ti. ” [ _E
wy 1 nn
B | Fas
[l | o=
I E | L
i _5,,LN | G
[ & | I
= | 2 092214
SEF 8~ ) | w zeogr
LS = T._ I 7 e L9981
r F £1°ShT~_
F L=
! =
L A F
| o L
021 81 - 86591 —
£€1°84 -
9c1y _&D.r |M
0T %# -
) A [
81784 o
_ = 15°681—
i | o £
z b =
2% ° A ra v
ide u . =9 <
o @ & | =) a= el
23 - 23
|
1 L (=]
-0 o
I RS
o | L
L4 M =]
| | =

=20 -3

-10

190 130 170 160 150 140 130 120 110 100 90 B0 70 &0 50
S32

00

s

220 210

230




130
90 8 70 60 50 40 30 20 10 0 -0 20 -3

100

140
110
S33

120

130

I | Fa
_ LS L=
- (=1
| =M
Z b
o L=
= %
B
]..U [ _J
=5 -
o0
_ B
0057T— ra - h& e
i | 96T~ =
.. - m e T
| Is ) _
L6EE— B — "
[
LI'FEL— -
988°E— " z00¢ = w
5 br9g— 2
L
" =t
"“ m
F3E
[~=1
|
1
_ -3 LO6TIN
900g[ = -
L LUFELS
; © progld
| Fe
|l
0508 L 05591~
2608 . Lo 15991
S0l W = H,._m i
€1y I Togo | v
B T
z | o 6061 —
O >
2% o e v #%
M W " | [ = =0
] S Ta
fi =
I | =
% | “

0

200 190 180 170 160 150 140

10

_.

0

9

230




[
<
Lo
(=]
|_._)_
e
L=
Lw
r Lo
(o]
ol = [
008 T— F o h L
Fop | =
P
O L&
L W [
Fuif = =
L= i}
oo F
Tseof |
-+
L] Dm
LA Fas
Toot[ Fo= STTUA,
L [
L=
@ 08971~
" 09671
[ @
L=
o
f ozert
L v
P,
L=
P
. SH'LLI—
[ e
L=
F 2
I |
%o ° "
Mm P L
=
g 97 =
O o
re
[ =

-3

e

=20

-10

WP
30 20 10 o0

("

70 60 50 40

80

100 90
S34

110

120

130

140

. “&Lh,.

150

160

W

170

180

MNH.
190

2

3p

150 MHz
5]

DMSO-dé

Lade o

230 220 210




—0.069

-0.000

600 MHz
coc,

ER Sl et
=) © £=a)
= - =
T I'_‘ T T T T —I I— T T T T
79 77 15 7.3 7.1 6.9
fl (ppm)

| -
llﬁiﬁz

T T T
0 105 100 95 0 85 B0 75 70 65 60 55 50 45 40 35 30

25 20 1.5 1.0 0.5 0.0 -05
fl (ppm)
L g s 2
; o o
= Sl S =
2 @ Beng it
— —_ = £ b= 0
[ beoNI ~
150 MHz
cocly
o
MH
@JJY :
3 [s]
L & &
3q = & 4
[ [

Mnh.uum .J‘J W
Y il ol o

1 (1 b )
il e

T T T T T T T
150 145 140 135 130 125 120

230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0

S35



= w S woe =
2 g 582 = =
o o g =
I
600 MHz
cocly
o
NH;
o
Ir

T
3
]
=
T
2

=
o
-

T T 4 T ) T J T i T T T T T ' T T T T T J T bl T T T 3 T b T T T T T 0 T ' T T T ' T il T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
fl (ppm)

> e -
= = 582
5 8 EEe
2Tt
150 MHz
coely
o 8
NH, £
) T
ar ]
]
140 135 130 125

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 350 40 30 20 10 O -0

S36



-
®
)
|
600 MHz
DMSO-d6
a
MNH.
& | :
] Q
3s
|
T
g

—7.843

7.156

1.05

3370

A

2,619
—2.500
2376

T T
0 105 100 95 90 85

o
L,
i
]
150 MHz
DMSO-dé
a
NH,
&
s o]
3s

167.54

T
70 65 60 55 50 45

fl (ppm)
=
"{r'.
3 %
= =
T =

4.0

)
76

3

13

—131.
12741

35

T T T T
170 160 150 140

130

230 220 210 200 190 180

170

160

150 140 130 120 110 100 90

S37

80

70



T
05 -1

T
0.0

0.5

80661
6Ey

G9L6E

N
—T—
1.0

1.5

0

10

056t i
r P9'6E

20

8L6E
16'6E-

008 T—

Tee—

35

_,JLJL

T
4.0

45

LOTEIN rs9TI—
00°LET
9T LE1

T
50
fl (ppm)

T
55

I LY IET—

6.0

6.5

sLELl— 00°LE T~

9T LET-

7.0

T3

i

el
e R
=001

8.0

J

NHz
9.0

600 MHz
DMSO-dé
|

k2
100 95
150 MHz
DMSO-d6

3t

Br

T
105

B

.0

90 &0 70 60 50 40 30 20

1o

26

130

S38

130
150

134

170

138

270 250 230 210

290




[
<
000°0— ” L
| Wy
Fe
L=
L
|ﬂ|r..“ L
Lo
L i
e L.
~ 53 B_@M
llig - $6'671~
Te60) ?) e oLl
Nﬁﬂln—.umu i ['EE
B ek " LEE
Frie i 69y -
rr6 0L 2% r 00 E
o (-} .
WE_ - -3 1T'LL
L= |
L v
Lee -+
Frog © FoE
(=]
o Fas
<
Le e
L [
L=
b
L«
b=
L e 9zserd
’ [
= [28 PIST~
\h A Pe9sI—"
= FIT ~
> o
o1t [ac
Loz |
o [ SOBLI—
Lo
b=
- L £
£¢ o© e g o™
Wm =z 3 L ﬂm =z &
2" o S o
=
| ol
=
[ =

=20

-10

124 120
40 30

128
50

136 132
70 60

&0

90

140
110 100
S39

120

180 170 160 150 140 130

220 210 200 190

30

-




000°0—

S0P T~
Fe el

WLy
UTLA
s8TL~
ZeLd
IvEL
£56L—

w_.....h...ufw

il

0RE'8~,
£6E8~

cocly
0

N

b

961
81'C

a0l

10

7

74

T0'E

Jﬂm I'E

96°1

917
26011
07T

=0T

15 10 05 00 -05 -1

20

40 35 30

85 B0 75 70 65 60 55 50 45
fl (ppm)

2.0

100 95

105

.0

81T
08°IT

6L9L
00°LL
17eLd

FL6TI-E
mx.QmT__“__n
6L7El
_N.OE%
rLvrl
TP~
€898

1E8LT—

150 MHz

PTETI~
06'€T1—
LTSTI
SU6TIn,
FLOTI-T
£80€14
6LTEL

1Torl—

FLYFI—

140 135 130 125 120

145

70 60 50 40 30

&0

180 170 160 150 140 130 120 110 100 90

220 210 200 190

230

5S40



000°0—

§E8°E~,
106'¢~"

9L6°9
6869
6669
£10°L4,
89T'L4r
v
wef

s9L°L’

ST

xmm.xv

STER
2658

[
=
(=]

MeQ

fl (ppm)

K.c.wv

6T

0¥

=0T
60T

00T

10 05 00 -05 -1

1.5

6.5

7.0

T3

8.0

85

2.0

100 95

105

.0

08 E8 T~
SE9ST—
69007 —
10'v91-"

129 —

150 MHz
DM SO -dé

0TFI~ —
EFIT-"
g0all—
LTl —
9OTT~ —
6L LT
HEEl— =
@
=
o
ﬂ—\\
o =
=t g
o
@
=

R

125 120 115 110

130

135

I

i

-20

-10

70 60 50 40 30

&0

190 180 170 160 150 140 130 120 110 100 90

210 200

220

230

S41



0000

I88°€
L68'E

>

1969+
£L6'9
681°LY
W0TLA
QSM
LEEL
SOEL—
66€°L
01 LA
v
9L
65t
965
£96'L—

TETE~
e

Fi60

Eie0
/350

07T
T_ 1
Frot

60

Foot

7.1

80O

15 10 05 00 -05 -1

20

6.5

7.0

T3

8.0

85

2.0

100 95

105

.0

¥rse—

19gtd
0051+,
6805 1~"
15651~
ce.@_\i

LEBLI—

oLl —

135 130 125 120 115 110

140

180 170 160 150 140 130 120 110 100 90 B0 70 60 350 40 30

220 210 200 190

230

S42



W
000 0— Fe s L2
o [«
[ Es LEO0~ e—
[ & u o 6L Ei—
=M '
- = | w
== 2 06'611— — -
m bl - - TOTI~ - i L m
e Bt S6'0T1-" B
i 1SS =
[ - & s 0L9T1A,_ RO
r SO°LT1-7 o—
" L oSz e
U_ i 6L9L Lol Ty [~
LIgE— - =T [ _ 00°LL 000l B
i E ﬂwg_ﬁ -3 e 6eEE1S 3 l=
|
7
=
ﬁ F3E
__ o
; [ -
] -
” v
6L0'LA e
160'L Jo17 | o ;
EN.TW e mmme—d g [ w”.um/
_ s Wa 14 s
i ="
F - ——zuw1
L J
- |||Uu_,m= 1| s
1 Thoor [ =
ShS'L
UYL o 01181 —
89°L1
Ve -
756'L] o
= 0\ i Mm | -
WN =z - 20 -+
29 o . W - m
2 )= 2 $
O\ 4 | =
| =

210 200 190 180 170 160 150 140 130 120 110 100 9% 80 70 60 S50 40 30 20 10 0 -0 -20
S43

0

9

230




W e e S O sl R -] - o
SSREHRERAIE z8sk
I'HI'HI'HI'HI'--I—*—\D\D\D"?"? o oen e en
e ST e
600 MHz
coCl,
OMe O MeQ
| - [l
= oMe 5 Bme
I"} Y. o e e
MeO I 'lr {
aF | “‘ l|
|I Ui ‘I
U
JIARY .
—— T e T
= vy =
= 00 =
| o i
42 4.1 4.0 39 38 i? 36
f1 (ppm)
]
]
I & U B " . TR A T
o s M o
E28%& e
i =
T T T T T T T T T T T T T T T T T T T T T T T T
DO 105 100 95 9.0 8.5 8.0 15 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 30 25 2.0 1.5 1.0 0.5 00 -035 -1
f1 {ppm)
- OO0 =MD 98 O en
3 A833 7833 =mse een
- e O - -1 [--N- -] ~ =~ Ll Al al
- = = =S | g -4 W
| YR IRCNO I ~ =
150 MHz
cocl,
OMe O MeO
La] \ -
1 j—@m g 5 2y oo
=3 wi o
iz ) 2 g 83 g¢
u | Y ¥
I 1
] 1
._..J v Al N
120 115 110 105 100 95
1 i I'
]
1
11
1
| | !
]
| “ J ‘ ) L T
230 220 210 2000 190 180 170 160 150 140 130 120 110 100 90 s T0 60 50 40 3n 20 10 1] -10 -20

S44



000°0-—

190t
L0t
£80F
S60'F

SETH
9 1p

600 MHz
coel,

o

8560
L Yk =
LLEGT
669

9T L—

Wri— -

SEL L~ _
ovL L

OEt

EtQ’

4g

»

T3 11 6.9
fl (ppm)

7.5

i

19

=

9

rS1T
ﬂ._u: T

=l

=011
=II'T

15 10 05 00 -05 -1

20

40 35 30

45

50
fl (ppm)

55

6.0

6.5

7.0

T3

8.0

85

2.0

100 95

105

.0

orl

68'E9
BLE9

6L°9L
S.th
ITeL

:_w:/

wril—=
YT6IT—
FrAA bl
169717
LOSTL- -
cm.mm_k___

Fe'9Ll—

OEt

150 MHz
CDCh

[adite

Froll—

16°9C1—
LO8T1—

EtD’

:.E#-HJM

120
30

40

5

2

130
60 50

T0

135
&0

110 100 90
S45

120

0

3

180 170 160 150 140 1

220 210 200 190

30

-




000 0r—

Y-
g~
8808
9069
Mﬁ_ﬁ
69
097 L
Sl
0sy'L~"
96 L~

0LT 8~
6878

689

9069~
8T6'9-F
Nwﬂ.ugﬁ

09TL7
SHEL-
65E'L
0stL

1
tT1

Lzol
Erri
a6l

71

Tock

1.5

fl (ppm)

15 10 05 00 -05 -1(

20

50 45 40 35 30
fl (ppm)

535

6.0

100 95 90 B85 80 75 70

10.5

11.0

6L
00°LLF
r

ITLL

£9'1004
SE1004

a.moj_r
ORS00,
S0
sron-
86611
1L0TI-7
cozzld
3.2_#
FL6TI

£6'LEl

e,
LO6FI~"
TSI
saeerd
sgog)d

oLl —

80

86611~
1L0T1-"
§9'TTI

66 LT~
FL6TI—

115 110 105

20

125 1

130

-20

-10

B0 70 60 50 40

90

110

130

150

170

190

S46



[
<
L2
(=]
| Wy
e
L=
Lw
& .
0S1°L L l 2
GE% 2 L PTTI~
6LI'L— = P e [ it
vﬁ:.nk‘_‘_n Lz (=]
80T'L4 [ e | = wE:v
09z'L- & e e
| =& r
~ wy
] e @..&.u.
ook e i 0024
Hr— - By LS 17
| = J |
L v
[ ~ -+
= L ﬂ_nm-
108L— %mo._. b Fas
-
L = L«
= b
L=
b
Lw
b=
L=
o
F 89°9¢1
L :_s;/
&3 REPIT--
[ - xm.uf%
P 80°L0T
3 vLOLI—
W vy W
[ e
L=
=
F o | v 2o (=
=0 =7 " (=2 =0 =7 -
=] F =] =
g5 o 4 85 o
re
"
w re i,
[ =

115

0
30

2

40

125
50

60

30

135 1
80 70

90

ey
190 180 170 160 150 140 130 120 110 100
S47

W

e}

220 210 200

i s
230




000 0r—

ErIT
kot
ot

i ]

T
7

Lorz

79
£l (ppm)

8.1

T
83

Fooz[

85

5]

15 10 05 00 -05 -1(

20

30

35

89°9L
00°LL
e

50 45 40
{1 (ppm)

535

91'7Tly
66T
20971
" 88T~

6.0

1r9gr
geopld

€8I~
LLISI—

80 75

&5

OriLl—

100 95 90

10.5

11.0

9LFTI, A
66714
T
E8°8C1

[ e —

gl —3

124

128

132

136

140

From

OF el — S
Iroer— -—
B0l — 1
o
o =
=z &
G

-10

T T
80 60

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90

2

T
210

S48



I v
s
| =
(=]
| Wy
M
L=
[
L= [
2 L
. / B B
LOST— e =
SL8'Lq | = e r
T85°Ly [ L& B W b
hme.h..__f Eys1l @ |5 - i m
91F'E— E0L LA Ferip © L ——= [
wﬂm_r ollf = weelf mM 3
9L6'L [ L 85871 ﬁ - - &
066°L I 16T 14 it
1084 I = | 9T 6T 1 5 §
970°%+ =" Fern _E [¥_ Mﬁ: - b
LE0s 60T 3 2 o g &l 7 [
Gcm.l\m = LI F o B mn T L
90°84 F = PR TEN I
Ly By Lo -
€518 pLeif | s
99184 & o s |
05z - o0 L2 PEIELE
POES L L 6TTEIE
PEbS— - Fsot et
L=
=
L 67 €51~
L« L9051
=
L=
=
[ LOLL— Q
( . (J
(J [
=
L we N
o
£% o |« Wm =z
g =z ® B= o
g5 © o TN
@, =
¥ 2 \J
re
[ =

70 6 50 40 30 20 10 0 -0 -20 -3

80

190 180 170 160 150 140 130 120 110 100 90
S49

e

230 220 210




000 0r—

‘L &
e
i

s

B

Foryl _
=
el &
ﬁ.._n“

[ o

[ -

oo

Fool] <

oo

ree”

FT
=61
B9z
6101

S anien

060
Lot

15 10 05 00 -05 -1(

20

50 45 40 35 30
{1 (ppm)

535

6.0

100 95 90 B85 80 75 70

10.5

9TI8I—

SSETI
0T+ 14
67 FT 1
£TST _J,”
89T 14
89T 1
9 LT Lr
19'LT1~L
99'LT _W
E_wmc_ﬁ
65871
69871

6801

6 SJH,
671617

85EE 1N
9Lt

SLEEL

I

kuv' lw‘

126

[PRVY)

LW

n,

122

124

132 130 128

134

-10

10

20

B0 70 60 50 40

190 170 150 130 110 90

210

230

S50



[
<
L2
(=]
| Wy
Fe
L=
L
Lo
(o]
005 T— = Fa
L=
o 19°H01—
95t — Lo
i | o £~
[ e A 0T T
£ |
oy | w
mﬂ i bt 60
¥ wmm." ~ - LF1T
% z & o
x| g F ,,W T
- OUIF &= = TEHT
g s uv_ﬂ_._k..
re i STl
W“ 0T'sT
Eore o= I g.ﬁ_w
[P F3 16°LT1C
= Wcﬁ B t 1S°6T1~
AN L«
b=
W |
e it | o
- L7 ~
126°L~ - ol = _ =. B
PE6L" & z e () S S
61T |
SrA N
[
Lot |
| My
& : R
o =0T | =
. 2 25 c
[ =0
i3 g Lo 83 347
28 a9 9 = & -3
mm =F r o
o =4 -
3 3
ol
=
[ =

70 60 50 40 30 20 10 0 -0 -20 -3

80

180 170 160 150 140 130 120 110 100 90
S51

190

2

230 220 210




008 T—

600 MHz

DMS0-d6

868
§83¢7
[

10L°L
POLL
£9L°L—
€184~
1e8°L"
026'L—-

1T1'8
¥org

79 78 LT 6 TS5

fl (ppm)

8.0

82

E00°T

15 10 05 00 -05

20

40 35 30

85 B0 75 70 65 60 55 50 45
fl (ppm)

2.0

100 95

105

.0

BFPTI

§CLTI~
LO8TI—
LTI

9T ILI—

J

o s,

L

"

126

130

134

138

¥

o

=20 -3

-10

70 60 50 40 30

&0

190 130 170 160 150 140 130 120 110 100 90

200

220 210

230

S52



100 HMz z o®g

)OLw NH I S
PR 2

0

3a'

L}

- L.L1 -
a0 190 10 150 130 10 9 8 70 60 S0 40 30 20 10 0 -I0

9. The products of 3m, 3n, 3t were detected by GC-MS

e
50
1 m/z: 130.02929
30 o
70 / e 7 i©
] 3m
60 102.1
50
404 Q
] WNHQ
304 NC °©
] 3m
] miz: 174.04293
20—_
107 510 /
] ” 571 ) » 279.0
| 2 L1z gzl 140 915 764 0
0 el - e T — —t e — ——
50.0 100. 0 125.0 175.0 200. 0 275. 0

S53



m/z: 183.01159

=)

1
3

=)
=1

=)

]
=

=)
=]
i

NH,

\
3t
m/z: 232.91461

Br

m/z: 188.90097

=)

o
5]

S54




