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Experimental section

General

Unless otherwise noted, all experiments were performed under N, atmosphere. Commercial
solvents and reagents were used without further purification. Thin-layer chromatography (TLC) was
performed on silica gel plates (60F-254) using UV-light (254 nm). Flash chromatography was
conducted on silica gel (200-300 mesh). NMR (400 MHz for '"H NMR, 100 MHz for '*C NMR)
spectra were recorded in CDCl3 with TMS as the internal standard. Chemical shifts are reported in
ppm and coupling constants are given in Hz. Data for 'H NMR are recorded as follows: chemical
shift (ppm), multiplicity (s, singlet; d, doublet; t, triplet; q, quarter; m, multiplet; quint, quintet),
coupling constant (Hz), integration. Data for 3C NMR and '°F NMR are reported in terms of
chemical shift (5, ppm). An Agilent 7890A GC instrument equipped with a split-splitless injector
and a flame ionization detector (FID) was used for separation and determination of the compounds.
Chromatographic separation of target analytes was performed by HP-5 Agilent fused-silica capillary
column (30 m X 250 um X 0.25 pm film thickness). N2 (99.999%) was used as the carrier gas
with a flow rate of 4.0 mL/min. Detector and injector temperatures were 300 and 280 °C,
respectively. The GC oven temperature program was: 80 °C for 2 min, increased to 280 °C at a rate
of 10 °C/min and then held at 280 °C for 8 min. High-resolution mass spectra (HRMS) were
obtained on an Agilent mass spectrometer using ESI-TOF (electrospray ionization-time of flight).

A variety of ketoxime-enoates' were prepared using general procedures reported in the literatures.
General procedure for the synthesis of 3
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1 (0.4 mmol), 2 (0.2 mmol) and CuCl (2 mg, 0.02 mmol) were loaded into a 10 mL Schlenk tube
equipped with a Teflon-coated magnetic stir bar. The Schlenk tube was placed under vacuum for
1 min and then N> was pumped into it. The solvent THF (2 mL, 0.1 M) was added into the Schlenk
tube by syringe. The reaction mixture was stirred at 120 °C for 12 h. After completion of the
reaction (detected by TLC), the reaction tube was allowed to cool to room temperature and the
reaction solution was concentrated under vacuum. The crude products were purified by column

chromatography on silica gel (Petroleum Ether/EtOAc) to give the products 3.

Compounds characterization

Ethyl-5-(2-ethoxy-2-oxoethyl)-4-phenyl-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3aa)
64.9 mg, 87% yield; white oil; dr 86:14; 'H NMR (400 MHz, Chloroform-d)

Ph CO,Et
}/—( §7.75 (d, J = 7.4 Hz, 2H), 7.51-7.47 (m, 1H), 7.41 (t, J = 7.3 Hz, 2H), 5.96
N._O (dd, J=17.6, 3.8 Hz, 1H), 4.27 (q, J = 7.0 Hz, 2H), 4.10 (q, J = 7.0 Hz, 2H),
FiC CO,E 2.89-2.78 (m, 2H), 1.28 (t, J= 7.0 Hz, 3H), 1.17 (t, J = 7.0 Hz, 3H) ppm; 1°C

NMR (100 MHz, Chloroform-d) & 176.4, 169.5, 164.2, 132.9, 132.9, 129.1,
128.8, 121.6 (q, J = 286.1 Hz), 106.7 (q, J = 30.7 Hz), 85.5, 63.0, 61.3, 39.1, 14.0, 13.9 ppm; "°F
NMR (376 MHz, Chloroform-d) 6 -78.6 ppm; HRMS (ESI-TOF): m/z calcd for Ci7H9F3NOs
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[M+H]" 374.1215, found 374.1230.
Ethyl-5-(2-ethoxy-2-o0xoethyl)-4-(4-fluorophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3ba)

60.2 mg, 77% yield; white oil; dr 90:10; 'H NMR (400 MHz,

Chloroform-d) & 7.88-7.85 (m, 2H), 7.18 (t, J = 8.6 Hz, 2H), 6.01 (dd, J
cog 65 4THZ 1H), 4.36 (q, J = 7.1 Hz, 2H), 4.18 (q, J = 7.2 Hz, 2H),
2Bt 5 952,86 (m, 2H), 1.36 (t, J=7.1 Hz, 3H), 1.26 (t, J = 7.2 Hz, 3H) ppm:

3C NMR (100 MHz, Chloroform-d) & 175.3, 169.5, 166.8, 164.1, 131.3
(d, J=9.1 Hz), 125.2 (d, J = 3.3 Hz), 121.6 (q, J = 285.9 Hz), 116.5 (d,
J=122.1Hz), 106.6 (q, J = 30.9 Hz), 85.4, 63.1, 61.4, 39.1, 14.1, 13.9
ppm; F NMR (376 MHz, Chloroform-d) & -78.7, -104.8 ppm; HRMS (ESI-TOF): m/z calcd for
C17H1sFsNOs [M+H]" 392.1121, found 392.1149.
Ethyl-4-(4-chlorophenyl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-

F3C COzEt

carboxylate (3ca)
69.2 mg, 85% yield; white oil; dr 86:14; 'H NMR (400 MHz,

Chloroform-d) & 7.78 (d, J = 8.6 Hz, 2H), 7.47 (d, J = 8.6 Hz, 2H), 6.00
(dd, J= 6.4, 4.6 Hz, 1H), 4.36 (q, J = 7.1 Hz, 2H), 4.17 (q, J = 7.1 Hz,
COEL 1), 2.94-2.85 (m, 2H), 1.36 (t, J = 7.1 Hz, 3H), 1.25 (t, J = 7.1 Hz,

3H) ppm; *C NMR (100 MHz, Chloroform-d) § 175.4, 169.4, 164.0,
139.3, 130.1, 129.5, 127.2, 121.5 (q, J = 286.0 Hz), 106.6 (q, J = 30.9
Hz), 85.4, 63.1, 61.4, 39.0, 14.0, 13.9 ppm; ’F NMR (376 MHz,
Chloroform-d) & -78.6 ppm; HRMS (ESI-TOF): m/z calcd for C;7H;sCIF3NOs [M+H]" 408.0826,
found 408.0858.
Ethyl-4-(4-cyanophenyl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3da)

FiC COZEt

53.3 mg, 67% yield; white oil; dr 80:20; 'H NMR (400 MHz,

Chloroform-d) 5 7.96 (d, J = 8.6 Hz, 2H), 7.80 (d, J = 8.5 Hz, 2H), 6.01
(dd, J= 6.3, 4.4 Hz, 1H), 4.37 (q,J= 7.1 Hz, 2H), 4.16 (q, J= 7.1 Hz,
COEL ), 2.97-2.85 (m, 2H), 1.37 (t, J = 7.1 Hz, 3H), 1.25 (t, J = 7.2 Hz,

3H) ppm; *C NMR (100 MHz, Chloroform-d) § 175.1, 169.1, 163.6,
132.8, 129.3, 127.4, 121.4 (q, J = 286.0 Hz), 117.7, 116.2, 106.7 (q, J
=31.0 Hz), 85.4,63.3,61.5,38.6, 14.0, 13.9 ppm; '’F NMR (376 MHz,
Chloroform-d) & -78.5 ppm; HRMS (ESI-TOF): m/z calcd for CisH;sF3N20s [M+H]" 399.1168,
found 399.1172.
Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(4-nitrophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3ea)

F3C COZEt

32.6 mg, 39% yield; white oil; dr 97:3; 'H NMR (400 MHz,

Chloroform-d) § 8.35 (d, J= 8.7 Hz, 2H), 8.03 (d, /= 8.7 Hz, 2H), 6.05—
co,et 602 (m, 1H), 438 (q, J = 7.1 Hz, 2H), 4.16 (¢, J = 7.1 Hz, 2H), 2.97-
2.88 (m, 2H), 1.38 (t,J = 7.1 Hz, 3H), 1.25 (t, J= 7.1 Hz, 3H) ppm; 13C

NMR (100 MHz, Chloroform-d) & 174.9, 169.1, 163.6, 150.2, 134.4,

F3C COzEt 129.9,124.2,121.4 (q, J=286.0 Hz), 106.7 (q, J=31.0 Hz), 85.5, 63 .4,

61.5, 38.5, 14.0, 13.9 ppm; ’F NMR (376 MHz, Chloroform-d) & -78.6 ppm; HRMS (ESI-TOF):
m/z caled for C17H1sF3N20O7 [M+H]" 419.1066, found 419.1042.
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(p-tolyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3fa)
49.5 mg, 65% vyield; white oil; dr 84:16; 'H NMR (400 MHz,

Chloroform-d) & 7.72 (d, J = 8.2 Hz, 2H), 7.29 (d, J = 8.1 Hz, 2H), 6.02
(dd, J=17.6, 3.7 Hz, 1H), 4.35 (q, J = 7.1 Hz, 2H), 4.18 (q, J = 7.2 Hz,
CO,Et 2H), 1.25 (t,J = 7.1 Hz, 3H), 2.96-2.85 (m, 2H), 2.42 (s, 3H), 1.36 (t,

J = 7.1 Hz, 3H) ppm; *C NMR (100 MHz, Chloroform-d) & 176.2,
169.6, 164.3, 143.8, 129.8, 126.9, 121.6 (q, J = 284.3 Hz), 106.6 (q, J
FsC COzEt =30.8 Hz), 85.4, 63.0, 61.3, 39.3,21.7, 14.1, 13.9 ppm; '°F NMR (376
MHz, Chloroform-d) & -78.7 ppm; HRMS (ESI-TOF): m/z calcd for CisHy FsNOs [M+H]"
388.1372, found 388.1397.
Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(4-methoxyphenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-
2-carboxylate (3ga)
66.9 mg, 83% yield; white oil; dr 87:13; 'H NMR (400 MHz,

Chloroform-d) 8 7.79 (d, J = 8.9 Hz, 2H), 6.97 (d, J = 8.9 Hz, 2H),
6.01 (dd, J= 7.4, 3.9 Hz, 1H), 4.34 (q, J = 7.1 Hz, 2H), 4.19 (q, J =
COEL 5 Hz, 2H), 3.87 (s, 3H), 2.97-2.86 (m, 2H), 1.36 (t, J= 7.1 Hz, 3H),

1.26 (t,J = 7.1 Hz, 3H) ppm; *C NMR (100 MHz, Chloroform-d) &
175.5, 169.7, 164.4, 163.3, 130.8, 121.6 (q, J = 285.9 Hz), 121.2,
114.5, 106.5 (q, J=30.8 Hz), 85.2, 63.0, 61.3, 55.5, 39.4, 14.1, 13.9
ppm; ’F NMR (376 MHz, Chloroform-d) & -78.7 ppm; HRMS (ESI-TOF): m/z caled for
CisH21F3NOg [M+H]" 404.1321, found 404.1368.
Ethyl-4-(3-bromophenyl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3ha)

|=3c COZEt

62.2 mg, 69% yield; white oil; dr 98:2; '"H NMR (400 MHz, Chloroform-

d)8.04 (t,J= 1.7 Hz, 1H), 7.70 (dd, J=7.9, 1.4 Hz, 2H), 7.37 (t, /= 7.9
Hz, 1H), 5.99 (dd, J = 6.8, 4.3 Hz, 1H), 4.36 (g, J = 7.1 Hz, 2H), 4.18 (q,
COEL ;7.1 Hyz, 2H), 2.96-2.85 (d, 2H), 1.37 (t, J = 7.1 Hz, 3H), 1.26 (t, J =

N/ 7.2 Hz, 3H) ppm; 3C NMR (100 MHz, Chloroform-d) & 175.3, 169.3,
X 163.9, 135.8, 131.6, 130.7, 130.6, 127.3, 123.3, 121.5 (q, J = 286.0 Hz),
FsC COEt 106.6 (q, J = 31.0 Hz), 85.4, 63.2, 61.4, 38.9, 14.1, 13.9 ppm; '°F NMR
(376 MHz, Chloroform-d) & -78.6 ppm; HRMS (ESI-TOF): m/z calcd for Cy7H;sBrFsNOs [M+H]"
452.0320, found 452.0348.
Ethyl-5-(2-ethoxy-2-o0xoethyl)-4-(3-nitrophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3ia)
49.3 mg, 59% yield; white oil; dr 98:2; 'H NMR (400 MHz, Chloroform-

d) 8 8.57-8.62 (m, 1H), 8.36 (d, J= 8.3 Hz, 1H), 8.12 (d, J = 7.8 Hz, 1H),
7.66 (t,J=8.0 Hz, 1H), 5.97 (dd, J= 6.3, 4.4 Hz, 1H), 4.30 (q,J=7.1 Hz,
COEL 1), 410 (q, /= 7.1 Hz, 2H), 2.93-2.82 (m, 2H), 1.31 (t, /= 7.1 Hz, 3H),

1.18 (t,J=7.1 Hz, 3H) ppm; 1*C NMR (100 MHz, Chloroform-d) § 174.7,
169.1, 163.6, 148.5, 134.4, 130.6, 130.4, 127.2, 123.6, 121.4 (q, J=284.5
Hz ), 106.6 (q, J=31.1 Hz), 85.4, 63.4, 61.6, 38.6, 14.0, 13.9 ppm; "°F
NMR (376 MHz, Chloroform-d) & -78.5 ppm; HRMS (ESI-TOF): m/z calcd for Ci7H3F3N,0O7
[M+H]" 419.1066, found 419.1097.

F3C COzEt

S4



Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(3-methoxyphenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-
2-carboxylate (3ja)

OMe 77.4 mg, 96% yield; white oil; dr 91:9; "H NMR (400 MHz, Chloroform-
d) 6 7.43-7.37 (m, 2H), 7.32-7.30 (m, 1H), 7.13-7.01 (m, 1H), 6.02 (dd,
J=17.6,3.7 Hz, 1H), 4.36 (q, J = 7.1 Hz, 2H), 4.18 (q, J = 7.2 Hz, 2H),
3.86 (s, 3H), 2.98-2.85 (m, 2H), 1.37 (t, /= 7.1 Hz, 3H), 1.26 (t, J=7.2
N/ 0 Hz, 3H) ppm; >*C NMR (100 MHz, Chloroform-d) § 176.4, 169.6, 164.2,
160.0, 130.1, 130.0, 121.6 (q, J=285.9 Hz), 121.2, 119.4, 113.3, 106.6 (q,
J=30.8 Hz), 85.6, 63.1, 61.3, 55.5, 39.2, 14.1, 13.9 ppm; '°F NMR (376
MHz, Chloroform-d) & -78.6 ppm; HRMS (ESI-TOF): m/z calcd for CisHy FsNOg [M+H]"
404.1321, found 404.1367.
Ethyl-5-(2-ethoxy-2-o0xoethyl)-4-(2-fluorophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3ka)

CO,Et

F,C CO,E

60.2 mg, 77% yield; white oil; dr 95:5; '"H NMR (400 MHz, Chloroform-

d) 6 8.15-8.11 (m, 1H), 7.61-7.55 (m, 1H), 7.31 (d, /J=7.9 Hz, 1H), 7.18

(dd, J=10.8, 8.8 Hz, 1H), 5.98-5.95 (m, 1H), 4.36 (q, J = 7.1 Hz, 2H),
N/ le) 4.18-4.10 (m, 2H), 2.95-2.78 (m, 2H), 1.37 (t,J="7.1 Hz, 3H), 1.23 (t, J
= 7.2 Hz, 3H) ppm; *C NMR (100 MHz, Chloroform-d) & 173.8, 169.4,
164.1,161.0 (d, /=253.4 Hz), 134.9 (d,/=9.0 Hz), 131.5 (d, /= 2.8 Hz),
125.2 (d,J=3.1 Hz), 121.6 (q, J = 284.5 Hz), 117.4 (d, /= 12.2 Hz), 116.5 (d, /= 22.0 Hz), 105.7
(q,J =31.0 Hz), 86.9 (d, J = 8.2 Hz), 63.1, 61.2, 38.0 (d, J = 1.8 Hz), 14.1, 13.9 ppm; °F NMR
(376 MHz, Chloroform-d) & -78.7, -110.3 ppm; HRMS (ESI-TOF): m/z calcd for C;7H1sF4NOs
[M+H]" 392.1121, found 392.1153.
Ethyl-5-(2-ethoxy-2-o0xoethyl)-4-(2-methoxyphenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-
2-carboxylate (31a)

F
CO,Et

F,C CO,E

68.5 mg, 85% yield; white oil; dr 99:1; '"H NMR (400 MHz, Chloroform-
d) 4 8.06 (dd, J=7.8, 1.7 Hz, 1H), 7.54-7.50 (m, 1H), 7.06 (t,J= 7.9 Hz,
1H), 6.98 (d, /= 8.4 Hz, 1H), 6.10 (dd, J= 7.6, 3.0 Hz, 1H), 4.35(q, J =
N/ lo) 7.2 Hz, 2H), 4.15 (q, J = 7.1 Hz, 2H), 3.89 (s, 3H), 2.86-2.70 (m, 2H),
1.36 (t,J=7.1 Hz, 3H), 1.24 (t,J= 7.2 Hz, 3H) ppm; >*C NMR (100 MHz,
Chloroform-d) 6 176.5, 170.0, 164.5, 158.0, 134.3, 131.8, 121.7 (q, J =
286.4 Hz), 121.4, 118.4, 111.4, 105.3 (q, J=30.6 Hz), 87.4, 62.9, 61.0, 55.5, 38.2, 14.1, 13.9 ppm;
F NMR (376 MHz, Chloroform-d) & -78.7 ppm; HRMS (ESI-TOF): m/z calcd for C1sH21F3NOs
[M+H]" 404.1321, found 404.1356.
Ethyl-4-([1,1'-biphenyl]-4-yl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-
dihydrooxazole-2-carboxylate (3ma)
Ph 69.9 mg, 78% yield; white oil; dr 92:8; 'H NMR (400 MHz,
Chloroform-d) 6 7.90 (d, J= 8.2 Hz, 2H), 7.68 (d, /= 8.2 Hz, 2H), 7.59
CO,Et (d,J=7.4Hz, 2H), 7.44 (t, J = 7.4 Hz, 2H), 7.37-7.35 (m, 1H), 6.10

OMe
CO,Et

F,C CO,E

7 (dd, J=17.5,3.5 Hz, 1H), 4.34 (q, J= 7.1 Hz, 2H), 4.17 (q, J = 7.1 Hz,
N© 2H), 3.04-2.92 (m, 2H), 1.34 (t, J = 7.1 Hz, 3H), 1.24 (t, J = 7.2 Hz,
FiC CO,Et 3H) ppm; *C NMR (100 MHz, Chloroform-d) 5 176.2, 169.5, 164.2,

145.6, 139.5, 129.4, 129.0, 128.4, 127.6, 127.5, 127.1, 121.8 (q, J =
285.8 Hz), 106.7 (q, J = 30.7 Hz), 85.6, 63.0, 61.2, 39.2, 14.0, 13.8 ppm; '°F NMR (376 MHz,
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Chloroform-d) & -78.5 ppm; HRMS (ESI-TOF): m/z calcd for Ca3H2F3NOs [M+H]" 449.1450,
found 449.1474.
Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(naphthalen-2-yl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3na)

72.8 mg, 86% yield; white oil; dr 80:20; 'H NMR (400 MHz,

Chloroform-d) & 8.22 (s, 1H), 7.99—7.87 (m, 4H), 7.62—7.54 (m, 2H),
COzEt 6.19 (dd, J=7.7,3.5 Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H), 4.19 (q, J =

7.1 Hz, 2H), 3.06-2.94 (m, 2H), 1.38 (t,/=7.1 Hz, 3H), 1.25 (t, J =

7.1 Hz, 3H) ppm; 1*C NMR (100 MHz, Chloroform-d) § 176.5, 169.7,

F3C COEt 164.3, 135.3, 132.6, 130.0, 129.1, 129.0, 128.6, 127.9, 127.2, 126.2,
124.6, 121.6 (q, J = 286.0 Hz), 106.7 (q, J = 30.7 Hz), 85.6, 63.1, 61.3, 39.4, 14.1, 13.9 ppm; "°F
NMR (376 MHz, Chloroform-d) 6 -78.5 ppm; HRMS (ESI-TOF): m/z calcd for Cy1H21F3NOs
[M+H]" 424.1372, found 424.1389.
Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(furan-2-yl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (30a)

/<o

50.8 mg, 70% yield; white oil; dr 92:8; 'H NMR (400 MHz, Chloroform-

%
S / cog D0765(dJ=12Hz, 1H),7.29-7.28 (m, 1H), 662 (dd, J=3.6, 1.7 Hz,
: 2= 1H), 5.83 (dd,J=7.9,3.4 Hz, 1H), 4.34 (q, J= 7.1 Hz, 2H), 4.22-4.13 (m,

N. O 2H), 3.13-2.96 (m, 2H), 1.35 (t, J = 7.1 Hz, 3H), 1.26 (s, 3H) ppm; >C
F.C CO,Et NMR (100 MHz, Chloroform-d) & 169.4, 165.9, 164.1, 146.8, 145.4,121.5

(q, J =286.2 Hz), 117.5, 112.8, 106.5 (q, J = 31.0 Hz), 85.6, 63.1, 61.2,
38.9, 14.0, 13.8 ppm; °F NMR (376 MHz, Chloroform-d) & -78.6 ppm; HRMS (ESI-TOF): m/z
caled for CisH7F3NOg [M+H]" 364.1008, found 364.1036.
Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(thiophen-2-yl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3pa)
36.4 mg, 48% yield; white oil; dr 93:7; 'H NMR (400 MHz, Chloroform-

7
L/ cogr D B7.66(dJ=50Hz, 1H),7.52 (d,J =37 Hz, 1H), 7.17-7.15 (m, 1H),
2
: 5.92 (dd, J="7.3, 4.0 Hz, 1H), 4.34 (q, /= 7.1 Hz, 2H), 420 (q, J = 7.1 Hz,
N._ O 2H), 3.07-2.95 (m, 2H), 1.35 (t, J = 7.1 Hz, 3H), 127 (t, J = 7.2 Hz, 3H)
F36 CO,Et ppm; *C NMR (100 MHz, Chloroform-d) & 170.0, 169.4, 164.1, 132.9,

132.3, 128.3, 121.5 (q, J = 286.0 Hz), 106.2 (q, J = 31.0 Hz), 85.5, 63.1,
61.3, 39.8, 14.1, 13.8 ppm; '°F NMR (376 MHz, Chloroform-d) & -78.6 ppm; HRMS (ESI-TOF):
m/z caled for CsH;7F3NOsS [M+H]" 380.0780, found 380.0792.
Ethyl-5-(2-ethoxy-2-oxoethyl)-4-methyl-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3qa)
Me CO,Et 31.7 mg, 51% yield; white oil; dr 71:29; 'TH NMR (400 MHz, Chloroform-
>__(\ d) 6 5.31-5.28 (m, 1H), 4.20-4.13 (m, 2H), 4.20-4.13 (m, 2H), 3.99-3.09
N/ o) (m, 2H), 1.93 (s, 3H), 1.24-1.16 (m, 6H) ppm; C NMR (100 MHz,
Chloroform-d) § 179.0, 169.1, 164.0, 121.5 (g, J = 284.4 Hz), 105.9 (q, J =
FsC CO.Et 30.1 Hz), 87.5, 63.0, 61.3, 37.4, 15.8, 14.1, 13.9 ppm: '°F NMR (376 MHz,
Chloroform-d) & -79.0 ppm; HRMS (ESI-TOF): m/z caled for Ci2H17FsNOs [M+H]* 312.1059,
found 312.1083.

S6



Ethyl-4-(tert-buty-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-carboxylate
(3ra)
47.3 mg, 67% yield; white oil; dr 95:5; "H NMR (400 MHz, Chloroform-
tBuMCOZEt d) 56 5.50 (dd, J= 8.4, 3.3 Hz, 1H), 4.31 (q, J = 7.1 Hz, 2H), 4.22-4.16
/ (m, 2H), 2.98-2.80 (m, 2H), 1.33-1.26 (m, 15H), ppm; *C NMR (100
N N MHz, Chloroform-d) 6 188.0, 169.3, 164.2, 121.5 (q, J = 285.6 Hz),
F3C: CO,Et 105.6 (q,/=30.4 Hz), 85.9, 62.8, 61.2,39.1, 35.5, 28.4, 14.1, 13.8 ppm;
F NMR (376 MHz, Chloroform-d) & -79.3 ppm; HRMS (ESI-TOF):
m/z caled for CsHa3F3NOs [M+H]" 354.1528, found 354.1556.
Ethyl-5-(2-isopropoxy-2-oxoethyl)-4-phenyl-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3sa)
58.1 mg, 75% yield; white oil; dr 93:7; '"H NMR (400 MHz, Chloroform-

Ph CO,iPr
>_(\ d) 5 7.84-7.82 (m, 2H), 7.60-7.55 (m, 1H), 7.49 (t, J= 7.5 Hz, 2H), 6.04
N/ o) (dd, J = 7.5, 3.9 Hz, 1H), 5.08-5.02 (m, 1H), 4.35 (q, J = 7.1 Hz, 2H),
2.94-2.83 (m, 2H), 1.36 (t, J="7.1 Hz, 3H), 1.23 (t, /= 6.6 Hz, 6H) ppm;
F3C COEt 13C NMR (100 MHz, Chloroform-d) § 176.5, 169.1, 164.2, 132.9, 129.1,

128.8,121.6 (q, J=285.9 Hz), 106.6 (q, /= 30.9 Hz), 117.3, 85.5, 68.9, 63.0, 39.4, 21.8, 13.9 ppm;
F NMR (376 MHz, Chloroform-d) & -78.66 ppm; HRMS (ESI-TOF): m/z calcd for C;sH21F3NOs
[M+H]" 388.1372, found 388.1395.
Ethyl (Z)-4-phenyl-5-((E)-3-phenylallylidene)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3va)
L/ —Ph 16.0 mg, 20% yield; white oil; '"H NMR (400 MHz, Chloroform-d) & 7.80—
Ph}_(/\/\ 7.78 (m, 2H), 7.59-7.47 (m, 5H), 7.36-7.27 (m, 3H), 7.25-7.20 (m, 1H),
N/ 5 6.76 (d, J = 15.8 Hz, 1H), 6.13 (d, J = 11.2 Hz, 1H), 4.44-4.31 (m, 2H),
1.36 (t,J = 7.1 Hz, 3H) ppm; >*C NMR (100 MHz, Chloroform-d) § 170.8,
FsC CO.Et 162.6, 152.0, 136.7, 136.7, 131.9, 129.6, 128.9, 128.8, 128.5, 126.9, 122.0,
120.9 (q, J = 284.6 Hz), 109.6, 104.9 (q, J = 31.4 Hz), 63.5, 14.0 ppm; '°F NMR (376 MHz,
Chloroform-d) & -78.2 ppm; HRMS (ESI-TOF): m/z calcd for CooHi9F3NOs [M+H]" 402.1317,
found 402.1346.
Ethyl 2-(4-phenyl-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3ab)
59.0 mg, 80% yield; white oil; 'H NMR (400 MHz, Chloroform-d) § 7.85—

Ph CO,Et
)—(\ 7.83 (m, 2H), 7.63-7.59 (m, 1H), 7.51 (t, J = 7.6 Hz, 2H), 6.11 (dd, J = 8.8,

N_ O 2.7 Hz, 1H), 4.25-4.17 (m, 2H), 2.96-2.67 (m, 2H), 1.27 (t, J = 7.2 Hz, 3H)
F,C CF, ppm; '3C NMR (100 MHz, Chloroform-d) § 178.9, 169.2, 133.5, 129.2, 128.9,

128.2, 120.9 (q, J = 287.1 Hz, 2C), 106.0-104.7 (quint, J = 31.5 Hz), 86.3,
61.5, 39.1, 14.0 ppm; '°F NMR (376 MHz, Chloroform-d) & -78.4 (q, J = 8.6 Hz), -77.8 (q, J = 8.7
Hz) ppm; HRMS (ESI-TOF): m/z calcd for C1sH14FsNO3 [M+H]" 370.0878, found 370.0893.
Ethyl 2-(4-(4-chlorophenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3cb)
Cl 58.8 mg, 73% yield; white oil; 'H NMR (400 MHz, Chloroform-d) &
7.79 (d, J=8.7 Hz, 2H), 7.49 (d, J = 8.6 Hz, 2H), 6.07 (dd, /= 8.3, 3.1
Hz, 1H), 4.25-4.17 (m, 2H), 2.92-2.68 (m, 2H), 1.27 (t,J=7.1 Hz, 3H)

CO,Et
I ppm; *C NMR (100 MHz, Chloroform-d) § 177.8, 169.0, 140.0, 130.2,
N._©O 129.6, 126.7, 120.8 (q, J = 285.4 Hz, 2C), 116.2-104.7 (quint, J=31.5
F,C CFsy Hz), 86.1, 61.6, 39.0, 14.0 ppm; '°F NMR (376 MHz, Chloroform-d) &
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-78.4 (q, J = 8.6 Hz), -77.8 (q, J = 8.5 Hz) ppm; HRMS (ESI-TOF): m/z calcd for CisHi3CIFsNO3
[M+H]" 404.0488, found 404.0497.
Ethyl 2-(4-(4-methoxyphenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3gb)

65.4 mg, 82% yield; white oil; "H NMR (400 MHz, Chloroform-d) &

169.4,163.7,131.0, 120.9 (q, J=286.9 Hz, 2C), 120.6, 114.6, 105.9—

MeQ
7.80 (d, J = 8.9 Hz, 2H), 6.99 (d, J = 8.9 Hz, 2H), 6.06 (dd, J = 8.8,
2.6 Hz, 1H), 4.25-4.18 (m, 2H), 3.88 (5. 3H), 2.96-2.67 (m, 2H), 1.28
; COEL (/=72 Hz, 3H) ppm; *C NMR (100 MHz, Chloroform-d) 3 177.8,
NXO

F;sC CF;

104.6 (quint, J=31.3 Hz), 85.9, 61.5, 55.5, 39.4, 14.0 ppm; '°F NMR
(376 MHz, Chloroform-d) & -78.5 (q, J = 8.6 Hz), -77.9 (q, J = 8.7

Hz) ppm; HRMS (ESI-TOF): m/z calcd for C16H16FsNO4 [M+H]" 400.0984, found 400.1021.
Ethyl 2-(4-(3-bromophenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3hb)

Br
/
NXO

F;C CFj3

55.3 mg, 62% yield; white oil; '"H NMR (400 MHz, Chloroform-d) & 8.04
(s, 1H), 7.75-7.71 (m, 2H), 7.39 (t, /= 7.9 Hz, 1H), 6.06 (dd, /= 8.3, 3.1
Hz, 1H), 4.25-4.18 (m, 2H), 2.93-2.69 (m, 2H), 1.28 (t, /= 7.1 Hz, 3H)
ppm; 3C NMR (100 MHz, Chloroform-d) § 177.8, 168.9, 136.4, 131.7,
130.7, 130.1, 127.4, 123.5, 120.7 (q, J = 287.1 Hz, 2C), 106.1-104.5
(quint, J = 31.5 Hz), 86.2, 61.7, 38.9, 14.0 ppm; °F NMR (376 MHz,
Chloroform-d) 6 -78.3 (q, J= 8.7 Hz), -77.7 (q, J = 8.5 Hz) ppm; HRMS

(ESI-TOF): m/z calcd for CsH 3BrFsNO3 [M+H]" 447.9983, found 447.9989.
Ethyl 2-(4-(3-methoxyphenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3jb)

OMe
/
NXO

F3C CF;

62.2 mg, 78% yield; white oil; 'H NMR (400 MHz, Chloroform-d) &
7.42-7.38 (m, 2H), 7.31 (d, J = 7.7 Hz, 1H), 7.14 (dd, J = 8.2, 2.2 Hz,
1H), 6.08 (dd, J=8.6,2.9 Hz, 1H), 4.25-4.17 (m, 2H), 3.87 (s, 3H), 2.96—
2.67 (m, 2H), 1.27 (t, J = 7.1 Hz, 3H) ppm; 3C NMR (100 MHz,
Chloroform-d) & 178.8, 169.2, 160.1, 130.2, 129.4, 121.3, 120.8 (q, J =
285.2 Hz,2C), 119.9, 113.4, 106.0-104.7 (quint, J=31.3 Hz), 86.3, 61.5,
55.6,39.2, 14.1 ppm; '°F NMR (376 MHz, Chloroform-d) & -78.4 (q, J =

8.6 Hz), -77.8 (q, J = 8.6 Hz) ppm; HRMS (ESI-TOF): m/z calcd for CisHi6F¢NO4 [M+H]"
400.0984, found 400.1033.
Ethyl 2-(4-(2-fluorophenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3kb)

F
CO,Et
I
NXO

F;C CF;

40.9 mg, 53% yield; white oil; 'H NMR (400 MHz, Chloroform-d) & 8.15—
8.11 (m, 1H), 7.64-7.59 (m, 1H), 7.33 (t,J = 7.6 Hz, 1H), 7.22-7.18 (m,
1H), 6.05-6.03 (m, 1H), 4.19 (q, J= 7.2 Hz, 2H), 2.91-2.60 (m, 2H), 1.26
(t, J = 7.1 Hz, 1H) ppm; *C NMR (100 MHz, Chloroform-d) & 176.3,
168.8,161.1 (d,/J=254.0 Hz), 135.5(d,J=9.1 Hz), 131.4 (d, /J=2.6 Hz),
125.4 (d,J=3.1 Hz), 120.9 (q, /= 285.4 Hz, 2C), 116.9 (d, /= 12.2 Hz),

116.6 (d,J=21.9 Hz), 105.1-103.8 (quint, J=31.5 Hz), 87.8, 61.4, 38.1 (d, J=2.0 Hz), 14.0 ppm;
F NMR (376 MHz, Chloroform-d) & -109.7, -78.3 (q, J = 8.6 Hz), -77.8 (q, J = 8.6 Hz) ppm;
HRMS (ESI-TOF): m/z calcd for CisH12F7NO3; [M+H]" 387.0705, found 387.0751.

Ethyl 2-(4-(2-methoxyphenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (31b)
51.9 mg, 65% yield; white oil; '"H NMR (400 MHz, Chloroform-d) § 7.99-7.97 (m, 1H), 7.49-7.45
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158.1, 134.9, 131.7, 121.5, 121.0 (q, J = 285.0 Hz, 2C), 117.9, 111.5,
104.7-103.4 (quint, J = 31.3 Hz), 88.3, 61.2, 55.5, 38.3, 14.1 ppm; '°F
NMR (376 MHz, Chloroform-d) 6 -78.4 (q, J = 8.5 Hz), -78.1 (q, J = 8.5
Hz) ppm; HRMS (ESI-TOF): m/z calcd for C16H16FsNO4 [M+H]" 400.0984, found 400.1033.
Ethyl 2-(4-(]1,1'-biphenyl]-4-yl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3mb)
59.6 mg, 67% yield; white oil; 'TH NMR (400 MHz, Chloroform-d) &

Ph
7.91 (d, J = 8.3 Hz, 2H), 7.72 (d, J = 8.3 Hz, 2H), 7.62 (d, /= 7.3 Hz,
2H), 7.49 (t, = 7.4 Hz, 2H), 7.42 (t, /= 7.3 Hz, 1H), 6.13 (dd, J= 8.7,
COEL 5 9 Hy, 1H), 4.27-4.19 (m, 2H), 3.00-2.70 (m, 2H), 1.28 (t, J = 7.2 Hz,
]
NXO

o (m, 1H), 6.9 (t, J= 7.6 Hz, 1H), 6.90 (d, J= 8.4 Hz, 1H), 6.08 (d, J=8.5

Me Hz, 1H), 4.14-4.08 (m, 2H), 3.81 (s, 3H), 2.75-2.41 (m, 2H), 1.18 (t, J=

/ COEL 5 1 Hz, 3H) ppm: C NMR (100 MHz, Chloroform-d) 5 178.9, 169.7,
NXO

F;sC CF;

3H) ppm; *C NMR (100 MHz, Chloroform-d) § 178.5, 169.2, 146.3,
139.4,129.5,129.1, 128.6, 127.8, 127.2, 127.1, 120.9 (q, J = 287.0 Hz,
20), 106.0-104.8 (quint, J = 31.3 Hz), 86.3, 61.6, 39.2, 14.1 ppm; °F
NMR (376 MHz, Chloroform-d) & -78.4 (q, J = 8.6 Hz), -77.8 (q, J = 8.7 Hz) ppm; HRMS (ESI-
TOF): m/z calcd for C21HisFsNO3 [M+H]" 446.1191, found 446.1209.

Ethyl 2-(4-(naphthalen-2-yl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3nb)

O 77.9 mg, 93% yield; white oil; 'H NMR (400 MHz, Chloroform-d) &
O 8.13 (s, 1H), 7.89-7.78 (m, 4H), 7.55-7.44 (m, 2H), 6.16 (dd, /= 8.7,
COLEt 2.9 Hz, 1H), 4.17-4.09 (m, 2H), 2.96-2.64 (m, 2H), 1.17 (t, J = 7.2
!
NXO

F3sC CFj3

Hz, 3H) ppm; *C NMR (100 MHz, Chloroform-d) § 178.9, 169.3,
135.5, 132.5, 130.4, 129.3, 129.1, 128.9, 128.0, 127.4, 125.6, 124.5,
120.9 (q, J =285.2 Hz, 2C), 106.1-104.8 (quint, J = 31.5 Hz), 61.6,
39.4, 14.0 ppm; '°F NMR (376 MHz, Chloroform-d) & -78.3 (q, J = 8.7 Hz), -77.7 (q, J = 8.7 Hz)
ppm; HRMS (ESI-TOF): m/z calcd for C19H16FsNO3 [M+H]" 420.1034, found 420.1075.
Isopropyl 2-(4-phenyl-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3rb)

63.6 mg, 83% yield; white oil; 'H NMR (400 MHz, Chloroform-d) &

F;C CFj3

Ph COZIPI'
7.85-7.83 (m, 2H), 7.63-7.58 (m, 1H), 7.52-7.49 (m, 2H), 6.10 (dd, J =
N/ 0 8.7,2.9 Hz, 1H), 5.08 (p, J= 6.3 Hz, 1H), 2.64-2.93 (m, 2H), 1.27-1.22
(m, 6H) ppm; BCNMR (100 MHz, Chloroform-d) 6 179.0, 168.7, 133 4,
F3C CF3 129.2, 129.0, 128.3, 120.5 (q, J = 286.3 Hz, 2C), 105.9-104.7 (quint, J

= 31.3 Hz), 86.3, 69.2, 39.4, 21.7, 21.6 ppm; '°F NMR (376 MHz,
Chloroform-d) 6 -78.4 (q, J = 8.6 Hz), -77.9 (q, J = 8.6 Hz) ppm; HRMS (ESI-TOF): m/z calcd for
Ci6H16FeNO3 [M+H]" 384.1034, found 384.1076.
Diethyl 5-(2-ethoxy-2-oxoethyl)-4-phenyloxazole-2,2(SH)-dicarboxylate (3ac)
46.0 mg, 61% yield; white oil; 'TH NMR (400 MHz, Chloroform-d) § 7.75

Ph CO,Et
>/—(\ (d,J=7.2 Hz, 2H), 7.47-7.36 (m, 3H), 5.93 (dd, /=7.3,3.7 Hz, 1H), 4.29—
N__O 420 (m, 4H), 4.06 (q, J = 7.1 Hz, 2H), 2.84-2.72 (m, 2H), 1.281.22 (m,
Et0,C CO,Et 6H), 1.15 (t, J = 7.1 Hz, 3H) ppm; '*C NMR (100 MHz, Chloroform-d) &

174.2, 169.7, 166.3, 166.1, 132.4, 129.3, 129.0, 128.7, 108.0, 84.3, 62.6,
61.2, 39.1, 14.0, 14.0, 14.0 ppm; HRMS (ESI-TOF): m/z caled for C19H24NO7 [M+H]" 378.1553,
found 378.1587.
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Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(p-tolyl)oxazole-2,2(5H)-dicarboxylate (3fc)

Me

>

N_ O

X

EtO,C CO,Et

392.1745.

CO,Et

43.8 mg, 56% yield; white oil; "H NMR (400 MHz, Chloroform-d) &
7.73 (d, J=8.2 Hz, 2H), 7.27 (d, J= 8.2 Hz, 2H), 5.98 (dd, /= 7.5, 3.7
Hz, 1H), 4.37-4.28 (m, 4H), 4.15 (q, J = 7.2 Hz, 2H), 2.91-2.79 (m,
2H), 2.41 (s, 3H), 1.36-1.30 (m, 6H), 1.24 (t,J = 7.2 Hz, 3H) ppm; 1*C
NMR (100 MHz, Chloroform-d) § 174.0, 169.8, 166.5, 166.2, 143.1,
129.6, 128.7,126.6, 108.0, 84.2, 62.5, 61.1,21.6, 14.1, 14.0, 14.0 ppm;
HRMS (ESI-TOF): m/z calcd for C20H26NO7 [M+H]" 392.1709, found

Diethyl 4-([1,1'-biphenyl]-4-yl)-5-(2-ethoxy-2-oxoethyl)oxazole-2,2(SH)-dicarboxylate (3mc)

Ph

N_ O

o

Et0,C CO,Et

42.5 mg, 47% yield; white oil; '"H NMR (400 MHz, Chloroform-d) &
7.91 (d, J= 8.3 Hz, 2H), 7.69 (d, J = 8.2 Hz, 2H), 7.61 (d, J= 7.4 Hz,

CO,Et 2H), 7.47 (t, J= 7.5 Hz, 2H), 7.42-7.38 (m, 1H), 6.04 (dd, J=7.4, 3.6

Hz, 1H), 4.38-4.29 (m, 4H), 4.17 (q, J = 7.1 Hz, 2H), 2.97-2.84 (m,
2H), 1.37-1.31 (m, 6H), 1.24 (t, J= 7.1 Hz, 3H) ppm; '*C NMR (100
MHz, Chloroform-d) § 173.9, 169.8, 166.4, 166.1, 145.2, 139.7, 129.3,
129.0, 128.3, 128.1, 127.6, 127.2, 108.1, 84.3, 62.7, 61.2, 39.3, 14.1,

14.0, 14.0 ppm; HRMS (ESI-TOF): m/z caled for CosHo7NO7 [M+H]™ 453.1788, found 453.1824.
Diethyl 4-(3-bromophenyl)-5-(2-ethoxy-2-oxoethyl)oxazole-2,2(5 H)-dicarboxylate (3hc)

Br

CO,Et

(T

EtO,C CO,Et

47.3 mg, 52% yield; white oil; 'H NMR (400 MHz, Chloroform-d) & 8.07
(s, 1H), 7.68 (t,J=8.7 Hz, 2H), 7.35 (t, /= 7.9 Hz, 1H), 5.96 (dd, J= 6.5,
4.3 Hz, 1H), 4.39-4.29 (m, 4H), 4.15 (q, J = 7.1 Hz, 1H), 2.91-2.81 (m,
2H), 1.37-1.31 (m, 6H), 1.24 (t,J= 7.2 Hz, 3H) ppm; *C NMR (100 MHz,
Chloroform-d) & 173.0, 169.4, 166.0, 165.8, 135.3, 131.5, 131.3, 1304,
127.2, 123.2, 108.0, 84.2, 62.7, 61.3, 38.9, 14.0, 14.0, 14.0 ppm; HRMS
(ESI-TOF): m/z caled for C19H23NO7 [M+H]" 456.0658, found 456.0667.

Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(3-methoxyphenyl)oxazole-2,2(5H)-dicarboxylate (3jc)

OMe

CO,Et

o

EtO,C CO,Et
found 408.1697.

44.8 mg, 55% yield; white oil; '"H NMR (400 MHz, Chloroform-d) § 7.38—
7.37 (m, 1H), 7.30~7.21 (m, 2H), 7.01-6.99 (m, 1H), 5.91 (dd, J=7.4, 3.7
Hz, 1H), 4.31-4.20 (m, 4H), 4.07 (q, J = 7.2 Hz, 2H), 3.78 (s, 3H), 2.82—
2.73 (m, 2H), 1.29-1.23 (m, 6H), 1.16 (t, J = 7.2 Hz, 3H) ppm; *C NMR
(100 MHz, Chloroform-d) & 174.2, 169.7, 166.3, 166.1, 160.0, 130.5,
129.9, 121.2, 119.1, 113.0, 108.0, 84.4, 62.6, 61.1, 55.6, 39.3, 14.1, 14.0,
14.0; HRMS (ESI-TOF): m/z caled for CaoHagNOs [M+H]* 408.1658,

Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(2-methoxyphenyl)oxazole-2,2(5SH)-dicarboxylate (3lc)

OMe
CO,Et

/
N_ O

EtO,C CO,Et

38.3 mg, 47% yield; white oil; '"H NMR (400 MHz, Chloroform-d) & 8.08
(dd, /=17.8, 1.7 Hz, 1H), 7.50-7.46 (m, 1H), 7.06-7.02 (m, 1H), 6.95 (d,
J =83 Hz, 1H), 6.07 (dd, J = 7.3, 3.2 Hz, 1H), 436-4.27 (m, 4H), 4.12
(q,J = 7.1 Hz, 2H), 3.87 (s, 3H), 2.81-2.64 (m, 2H), 1.36-1.30 (m, 6H),
1.22 (t, J=7.1 Hz, 3H) ppm; "*C NMR (100 MHz, Chloroform-d) 5 174.2,
170.1, 166.6, 166.4, 157.9, 133.7, 131.9, 121.3, 119.0, 111.3, 106.7, 86.2,

62.5, 62.4, 60.8, 55.4, 38.3, 14.1, 14.0 ppm; HRMS (ESI-TOF): m/z calcd for C20H26NOg [M+H]"
408.1658, found 408.1694.
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Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(thiophen-2-yl)oxazole-2,2(5H)-dicarboxylate (3pc)
33.7 mg, 44% yield; white oil; '"H NMR (400 MHz, Chloroform-d) & 7.62

%
\ / (d,J=5.0 Hz, 1H), 7.49 (d, J = 3.6 Hz, 1H), 7.06-7.20 (m, 1H), 5.88 (dd,
COEL ;73 38 Hz, 1H), 435429 (m, 4H), 4.18 (q, J = 7.1 Hz, 2H), 3.02—

N o 2.90 (m, 2H), 1.35-1.30 (m, 6H), 1.25 (t, J = 7.1 Hz, 3H) ppm; *C NMR

(100 MHz, Chloroform-d) 6 169.7,167.9, 166.3, 166.0, 132.9, 132.3, 131.8,
128.1, 107.6, 84.4, 63.5, 62.6, 61.2, 39.8, 14.1, 14.0, 13.9 ppm; HRMS
(ESI-TOF): m/z calcd for C17H2,NO7S [M+H]" 384.1117, found 384.1152.

Diethyl 4-(tert-butyl)-5-(2-ethoxy-2-oxoethyl)oxazole-2,2(5H)-dicarboxylate (3qc)

EtO,C CO,Et

tBu CO,Et 41.4mg, 58% yield; white oil; "H NMR (400 MHz, Chloroform-d) & 1.27—
H 1.19 (m, 18H), 2.89-2.67 (m, 2H), 4.24-4.08 (m, 6H), 5.40 (dd, J = 8.0,

N_ O 3.4 Hz, 1H) ppm; *C NMR (100 MHz, Chloroform-d) § 185.2, 169.4,
EtO,C CO,Et 166.4,166.2,107.0, 84.6,62.3,61.0,39.1,35.3,28.6, 14.1, 13.9, 13.9 ppm;

HRMS (ESI-TOF): m/z calcd for Ci7H2sNO; [M+H]" 358.1866, found
358.1888.

Scale-up synthesis of compound 3ma

NOAc o EtOZCXCF:;
~coEt * g CuCl (10 mol%) N“ "o
2
F3C™ "COxEt THF, 120°C, 12 h
Ph 1m 2a 3ma COZEt
Ph

ketoxime-enoate 1m (3.37 g, 10 mmol), ethyl trifluoropyruvate 2a (0.85 g, 5 mmol) and CuCl (49
mg, 0.5 mmol) were loaded into a Schlenk tube equipped with a Teflon-coated magnetic stir bar.
The Schlenk tube was placed under vacuum for 1 min and then N, was pumped into it. The solvent
THF (40 mL) was added into the Schlenk tube by syringe. The reaction mixture was stirred at 120
°C for 12 h. Then the reaction tube was allowed to cool to room temperature and the reaction solution
was concentrated under reduced pressure. The crude products were purified by column
chromatography on silica gel (Petroleum Ether/EtOAc= 10:1) to give the product 3ma 1.68 g (75%
yield, 92:7 dr).

General procedure for the synthesis of 4

EtO,C,_ CF3 EtO,C,_ CFs

hN NaBH,CN (3 equiv.) X
N° O CICO,Ph (1.5 equiv.) HN O

\ L
CO,Et MeOH, rt CO,Et

3ma Q 4

Ph Ph

3ma (0.2 mmol), Phenyl chloroformate (0.3 mmol), and NaBH3CN (0.6 mmol) were loaded into a
10 mL Schlenk tube equipped with a Teflon-coated magnetic stir bar. The solvent MeOH (2 mL, 0.1
M) was added into the Schlenk tube by syringe. The reaction mixture was stirred at room
temperature for 12 h. After completion of the reaction (detected by TLC), the reaction solution was
concentrated under vacuum. The crude products were purified by column chromatography on silica
gel (Petroleum Ether/EtOAc) to give the products 4.
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Ethyl-4-([1,1'-biphenyl]-4-yl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)oxazolidine-2-
carboxylate (4)

74.0 mg, 82% yield; white oil; dr 95:5; 'TH NMR (400 MHz,
Chloroform-d) & 7.57 (t, /= 6.4 Hz, 4H), 7.52 (d, /= 8.2 Hz, 2H),
7.44 (t, J=17.6 Hz, 2H), 7.35 (t, J/ = 7.3 Hz, 1H), 4.53—4.34 (m,

Ph

5 CO,Et 4H),4.10 -3.95 (m, 2H), 3.67 (d,J = 6.1 Hz, 1H), 2.74-2.63 (m,
y 2H), 1.37 (t, J = 7.1 Hz, 3H), 1.15 (t, J = 7.1 Hz, 3H) ppm; 1°C
HN_ O NMR (100 MHz, Chloroform-d) 5 169.4, 167.0, 141.6, 140.6,

N 136.0, 128.84, 127.9, 127.5, 127.1, 122.7 (q, J = 285.0 Hz), 91.7
F;C CO,Et N 19
(q, J=32.7 Hz), 84.0, 65.0, 63.4, 60.9, 36.5, 14.0, 14.0 ppm;
NMR (376 MHz, Chloroform-d) 6 -80.0 ppm; HRMS (ESI-TOF): m/z calcd for Cy3HasF3NOs
[M+H]" 452.1685, found 452.1721.
General procedure for the synthesis of 5 and 6
CF3 EtOQC CF3 HO/XCFS

NaBH4 (3 equiv.) NaBH4 (1 equiv.)
THF rt CO,Et THF rt

3ma (0.2 mmol, 1.0 equiv.), NaBH4 (0.2 mmol, 1.0 equiv or 0.6 mmol, 3.0 equiv) were loaded into
a 10 mL Schlenk tube equipped with a Teflon-coated magnetic stir bar. The solvent THF (2 mL, 0.1
M) was added into the Schlenk tube by syringe. The reaction mixture was stirred at room
temperature for 12 h. After completion of the reaction (detected by TLC), the reaction solution was
concentrated under vacuum. The crude products were purified by column chromatography on silica
gel (Petroleum Ether/EtOAc) to give the products 5 or 6.

Ethyl 2-(4-([1,1'-biphenyl]-4-yl)-2-(hydroxymethyl)-2-(trifluoromethyl)-2,5-dihydrooxazol-5-
yDacetate (5)

F3C 29.3 mg, 36% yield; white oil; dr 85:15; 'H NMR (400 MHz,
q OH " Chloroform-d) & 7.86 (d, J = 8.3 Hz, 2H), 7.68 (d, J = 8.2 Hz, 2H),
| O 7.60 (d, J = 7.3 Hz, 2H), 7.47 (t, J = 7.4 Hz, 2H), 7.40 (t, J = 7.3 Hz,

1H), 5.88 (dd, J = 8.2, 3.3 Hz, 1H), 4.2-4.00 (m, 4H), 3.03-2.80 (m,
2H), 1.24 (t,J= 7.1 Hz, 3H) ppm; *C NMR (100 MHz, Chloroform-
d) & 174.9, 170.2, 145.3, 139.7, 129.0, 129.0, 128.3, 128.1, 127.6,
127.2,123.0 (q, J = 285.4 Hz), 109.3 (q, J = 27.8 Hz), 83.8, 61.6, 61.5, 39.4, 14.1 ppm; ’F NMR
(376 MHz, Chloroform-d) & -79.9 ppm; HRMS (ESI-TOF): m/z calcd for C2;Hz:F3NOs [M+H]"
408.1423, found 408.1456.
2-(4-([1,1'-Biphenyl]-4-yl)-2-(hydroxymethyl)-2-(trifluoromethyl)-2,5-dihydrooxazol-5-
yl)ethan-1-ol (6)

CO,Et
Ph

F3C 63.5 mg, 87% yield; white oil; dr 85:15; 'H NMR (400 MHz,
N OH  Chioroform-d) 8 7.76 (d, 7= 8.3 Hz, 2H), 7.58 (d, J= 8.4 Hz, 2H), 7.51
| O (d,J=17.1 Hz, 2H), 7.38 (t, J = 7.3 Hz, 2H), 7.33-7.29 (m, 1H), 5.61

OH  (dd,J=7.2,3.6 Hz, 1H), 4.15 (d, J = 12.1 Hz, 1H), 3.93 (d, J = 12.1
Hz, 1H), 3.83-3.78 (m, 1H), 3.69-3.63 (m, 1H), 2.25-2.18 (m, 1H),
2.04-1.97 (m, 1H) ppm; *C NMR (100 MHz, Chloroform-d) & 176.9,

145.1, 139.7, 129.0, 128.9, 128.7, 128.3, 127.6, 127.2, 123.2 (q, J = 286.0 Hz), 108.6 (q, J = 27.4

Ph
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Hz), 86.4, 61.4, 59.0, 35.5 ppm; '°F NMR (376 MHz, Chloroform-d) & -80.2 ppm; HRMS (ESI-
TOF): m/z calcd for C19H19F3NO3; [M+H]" 366.1317, found 366.1354.
General procedure for the synthesis of 7

O _Cl

6 (0.2 mmol), 4-bromobenzoyl chloride (0.3 mmol), and EtsN (0.3 mmol) were loaded into a 10 mL
Schlenk tube equipped with a Teflon-coated magnetic stir bar. The solvent DCM (2 mL, 0.1 M) was
added into the Schlenk tube by syringe. The reaction mixture was stirred at room temperature for
12 h. After completion of the reaction (detected by TLC), the reaction solution was concentrated
under vacuum. The crude product was purified by column chromatography on silica gel (Petroleum
Ether/EtOAc) to give the product 7.
2-(4-([1,1'-Biphenyl]-4-yl)-2-(((4-bromobenzoyl)oxy)methyl)-2-(trifluoromethyl)-2,5-
dihydrooxazol-5-yl)ethyl 4-bromobenzoate (7)
0] 128.3 mg, 88% yield; white solid; mp 285-286 °C; dr 87:13;
Br 'HNMR (400 MHz, Chloroform-d) § 7.89-7.82 (m, 4H), 7.72
(d, J = 8.5 Hz, 2H), 7.64-7.57 (m, 4H), 7.53-7.38 (m, 7H),
\ 5.68 (dd, J=8.9, 2.5 Hz, 1H), 4.92-4.84 (m, 2H), 4.50 (t, J =
0 6.2 Hz, 2H), 2.50-2.04 (m, 2H) ppm; *C NMR (100 MHz,
O Chloroform-d) & 175.8, 165.5, 165.0, 145.4, 139.5, 132.4,
Ph 132.0, 131.7, 131.2, 131.0, 129.1, 128.7, 128.4, 128.3, 128.3,
128.1,127.6,127.2,122.9 (q, J = 286.0 Hz), 107.1 (q, J=28.9
Br Hz), 85.1, 63.1, 61.3, 33.6 ppm; "F NMR (376 MHz,
Chloroform-d) & -78.5 PPM; HRMS (ESI-TOF): m/z calcd for C33H25BroFsNOs [M+H]" 730.0052,
found 730.0098.

REFERENCES

(1) J. Duan, L. Zhang, G. Xu, H. Chen, X. Ding, Y. Mao, B. Rong, N. Zhu and K. Guo, J. Org.
Chem., 2020, 85, 8157.
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-phenyl-2-(trifluoromethyl)-2,5-dihydrooxazole-2-carboxylate (3aa)

NMR spectra and GC chromatograms
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(4-fluorophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-c

arboxylate (3ba)
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Ethyl -4-(4-chlorophenyl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-

carboxylate (3ca)
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Ethyl-4-(4-cyanophenyl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-c

arboxylate (3da)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(4-nitrophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-ca

rboxylate (3ea)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(p-tolyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-carboxyla

te (3fa)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(4-methoxyphenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-

2-carboxylate (3ga)
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Ethyl-4-(3-bromophenyl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-

carboxylate (3ha)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(3-nitrophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-ca

rboxylate (3ia)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(3-methoxyphenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-

2-carboxylate (3ja)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(2-fluorophenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-

carboxylate (3ka)

OFN.F
va._‘W
cse’L
6vE’L
Nom.rN

G8e’L

v8LC~
ov6'c

€0L'v
owv.v/
vee'v
[4°1504
[OVA% 4
88E'V

SY6'S\
z86'57

V=] A
8LLL
€8l
90Z'L
862 L
wrm.mv
wvm.mw
509°2
901’8\
gr1'g”

FiC COzEL

¥Sl'e

Foo'z
F00'Z

—_86'Z

—=Fr6'0

85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0
ppm

L6°EL
Sovl v

00'8€
c0'8e v

2119~
LLe9”

LL9L
mo.hhv
WLl
6898
1698 v

R.mor
wm.mor
68'50L
8k0L
wm.m:V
o€ 211
Nv.t;
oL'0ZL |
L0'EZL
1z'szL ]
vZ'szL
s8'szL
8y LEL
LS LEL
Z8 el
leveL
87651
om.mmr\
B.vor\
SE'691L
z8'ellL

— S

’i\ /- coa

"

\

o}

X

F3C COzEt

/
!

N

180 170 160 150 140 130 120 110 100 90

T

60 50 40 30 20 10

70

80

ppm

S34



—-78.66
—-110.33

L COZEL
o

R

FiC COzEL

-0 -60 -70 -80

10 0 -10 -20 -30 -40
ppm

150—3 | ‘

100 , |

513933

f [
\ /

J (AN
T

/

A

-90 -100 -110 -120 -130 -14(

144 146 148

T
138 14 142

W fREFETIA] A WY U i e 2y U T AR
# [min] [min] [pA*s] [pA] ]
=== [==== === | === === | ======== |
0.0624 5098.03418 1134.19275 95.42802

1 13.776 BV
28325 4.57188

2 13.933 vv 0.0573 244.24785 cd.

i) 5342.28203 1198.47600

=N
s BR

S35



Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(2-methoxyphenyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-

2-carboxylate (3la)
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Ethyl-4-([1,1'-biphenyl]-4-yl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole

-2-carboxylate (3ma)

orN.P
@mN.PW
vse'L
oce’ L
vve'l

coe’L

0zc6'C~
LE0°€”

3404
6SL'v
LLLVY
S6L'Y
viev
[4%504
[S14584
L9€Y

¥80'9
€609
€019
LLL'9
€92°L
€GE°L
LLEL
68€°L
(44 VA
32402
6SY° L
c8G'L
0092
N@@N\
189°L
068°L
L6 L

Ph,

‘/A;«;

FiC COsEt

File
e

Fooz

Fg6'L
oLz

F00° L

1.0 05 0.0

85 80 75 70 65 60 55 50 45 40 35 30 25 20

T

1.5

ppm

18°€L
66°€l v.

GlL'6E—~

€T 19\
Y0'€9”

66'9.
rm.RW
€92/
8g'g8”

MN.wor
mm.wo_\
¥8°901
v1'/0L
LS
ge'och\
6L'€Cl ~
€0'9ZL %
vilecl
vg'/lclL
[A A A
Ly'8cl
{ONCTAR
og'6Cl
8v'6el
09'G¥1L

ozvoL”
05691~
JARCYARN

7/

{ y—cost
N._O

N\
FiC COREt

Y=
\ 7/
N4

Ph,

180 170 160 150 140 130 120 110 100 90

30 20 10

50 40

70 60

80

ppm

S38



—-78.52

Ph\
&)
N4 —CO,l
\’7/_( CO,Et
N.__O
r,c\': COEt
20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 -2
ppm
pA ]
2250
2000
1750
1500
1250 2
1000
| /
] f |
750 /
1 /o
1 /
] / LB
250—: ) [ A
0 ] e == e e — -
50 51 5 5 0 55 56 57 5 59 min
b {REEE 2SR TR e T FH 1 7 e THT £
# [min] [min] [pR*5] [pR] %

e |~ |- R — E— R
1 52.568 BV 0.2820 2.38122e4 1048.34778 92.36820
2 52,865 vV 0.102¢ 1967.44800 232.70560 7.63180

JSN = 2.57796e4 1281.05338

S39



Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(naphthalen-2-yl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-

carboxylate (3na)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(furan-2-yl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-carbo

xylate (30a)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-(thiophen-2-yI)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-ca

rboxylate (3pa)
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Ethyl-5-(2-ethoxy-2-oxoethyl)-4-methyl-2-(trifluoromethyl)-2,5-dihydrooxazole-2-
carboxylate (3qa)
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Ethyl-4-(tert-butyl)-5-(2-ethoxy-2-oxoethyl)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-carbo
xylate (3ra)

—7.301
5.515
5.507
5.494
5.486
4.334
4.316
4.298
4.280
4.219
4.163

—2.982

—2.801

,1.333

~1.257

i
é
\

By —COE
I\
0

N\,

FiC  COzEt

I
. £=
1 218 .Ii
15.184
L

A
o N O
o - -
- NN
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
ppm
= 0~ NODWY®ONNN
o N = NOONONY~ OQOY VO N~ O 0~
© o < g O Gin Wiy 2N e oY o~
@© © © ANN+-O0O00O WKNNGOG o @0 © <0
- - - Frrrervr- ONNNK  ©O OoN - -
| ] 4 S TS gl N = & ¢ F A hawt
1Bu_ —COEt

I
N

FiC  COzEt

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
ppm

S48



Il
N

1Bu, /—COEt
\
0O

~

FiC  COzEt

79.29

-55

pA
450
400
350
300

250

20.458

200

150

100

50

-65 -75 -85

-95

=

-
o
N
-
=
=
(=2}
-
o
=]
o

W REFRS ] ET I ESTOE ! W iy U T A
# [min] [min] [pA*s] [pA] %
il Bt | === |- [ |——= |
1 20.458 BB 0.1442 2124.58667 207.97144 94.87283
2 21.130 BB 0.1249 114.8181le 11.65653 5.12717

J=8 = 2239.40483 219.62797

S49




Ethyl-5-(2-isopropoxy-2-oxoethyl)-4-phenyl-2-(trifluoromethyl)-2,5-dihydrooxazole-2-carbo

xylate (3sa)
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Ethyl (Z)-4-phenyl-5-((E)-3-phenylallylidene)-2-(trifluoromethyl)-2,5-dihydrooxazole-2-carb

oxylate (3va)
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Ethyl 2-(4-phenyl-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3ab)

Lsc'L
6921 v

.82°L

699'Cc —
€96°C

I ZARAN
T Al

1609
€019
6LL'9
T4

S9Z' /L
Fmvx/
0 BNW
625 'L

omm.mw
€€9'/

mmmx\

VA4 WA

——

-

F0Z'€

0'C

8L

F06°'0

1.0 0.5 0.0

1.9

85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20

pm

(400 4 e

60'6€ —

€519~

VL9
mo.Rv
veLL
Gz'98—

€101

S0°S0L

9e'501

19'S01
66'S01L

VLTI

eP'BLL\

gz'zZZL ~
el szl

czgzL f

wm.wNF\

mN.mN;
ey

L1691~

88'8LL —

=\

/

S

30 20

50 40

80 70 60

/~COOEt

/
0
FiC CF3

N

180 170 160 150 140 130 120 110 100 90

0

10

ppm
S54



-77.80
-77.82
-77.84
-77.87
-78.37
-78.40
-78.42
-78.44

0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150
ppm

S55



Ethyl 2-(4-(4-chlorophenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3cb)
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Ethyl 2-(4-(4-methoxyphenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3gb)
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Ethyl 2-(4-(3-bromophenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3hb)
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Ethyl 2-(4-(3-methoxyphenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3jb)
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Ethyl 2-(4-(2-fluorophenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3kb)
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Ethyl 2-(4-(2-methoxyphenyl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3Ib)
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Ethyl 2-(4-([1,1'-biphenyl]-4-yI)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3m
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Ethyl 2-(4-(naphthalen-2-yl)-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3nb)
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Isopropyl 2-(4-phenyl-2,2-bis(trifluoromethyl)-2,5-dihydrooxazol-5-yl)acetate (3rb)

0ZZ' L\
A bl el

6€9°C —
G26'c —

LS0'S
290°'S
€80°S
860G
VLS

9809
€609
2019
SLL'9

voc'L
o8y L
VNme
¥8SG' L
129°L
\.Nw.\.\
1G8'L

1.0 05 0.0

1.5

\—/’_\CONPI
36 80 75 70 65 60 55 50 45 40 35 30 25 20
m

LK
:

29l
L9l v

Lv'6e —

€269\

0L9L
S.RW
€€ /L
ze98—
69701
00501
ze'sol
€9°'501
¥6°'501L
€Z°9LL
65°9LL >
80611
v 6Ll ]
167121 ]
oszzl ]
YRA
Siigzl
8z'8Z1 1
s6'8ZlL
0z'6ZL
zreel

;

]
19'891 —

16'8LL —

ppm
S72

\
0

A

Ph /—COaiPr
/
N—(
/f
N
FiC CF3

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20



Ly'8L-
vv'8.L-
cv'8.L-
ov'8.-

68'LL-
98'/L.,-
v8'LL
c8'LL

/_\COzIPr
N0
s

FiC CF3

Ph,

-100 =11

-90

-10

ppm

S73



Diethyl 5-(2-ethoxy-2-oxoethyl)-4-phenyloxazole-2,2(5H)-dicarboxylate (3ac)
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Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(p-tolyl)oxazole-2,2(5H)-dicarboxylate (3fc)
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Diethyl 4-([1,1'-biphenyl]-4-yl)-5-(2-ethoxy-2-oxoethyl)oxazole-2,2(SH)-dicarboxylate (3mc)
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Diethyl 4-(3-bromophenyl)-5-(2-ethoxy-2-oxoethyl)oxazole-2,2(5H)-dicarboxylate (3hc)
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Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(3-methoxyphenyl)oxazole-2,2(5H)-dicarboxylate (3jc)

441
owr.rW
8LL'L
mNN._‘\
YA TN

9cl'c~
€982

8LL°€
8v0'v
990V
€80V
oLy
OON.V.\
90€v

cLe's

v68'S
mom.mv
126's

186°9
€ _‘ON/

902’ L
vicL

Y0EL
@@MN\
GLEL

U

l'e
Foe'g

Fooz

F62'C

90z
Feiv

F€6°0

H/ov.—
m\mr”N

0L

170 05 0.0

1.5

65 60 55 50 45 40 35 30 25 20
ppm

7.0

7.5

96'cl
wm.m_‘v

Sovi

G2Z'6€ —

LS'GS~
43 RN
1929~

9.L°92

AONNW
6€LL
6EV8

€0'801L
YO'ELL~
60641\
L1z~

26'6Z1
esoel”

G665
90'991 \
L£'991

0.6917
SlL'wlL?

10

=
30 20

50 40

60

80 70

ppm
S78

/—~COEt

—
/7

OMe
N_O
A
EtO,C COEt

=t

»
V4

\4

\

4

180 170 160 150 140 130 120 110 100 90




Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(2-methoxyphenyl)oxazole-2,2(5H)-dicarboxylate (3lc)
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Diethyl 5-(2-ethoxy-2-oxoethyl)-4-(thiophen-2-yl)oxazole-2,2(5H)-dicarboxylate (3pc)

gec' L
mmN.rW
L.z
Fom.r\
€G6E°L

co6'c ~
vezoe”

ISL'Yy
691V
18L'v
soc'v
g8c'v
LGEV

——

988'G

898'G
hhw.mw
G68'G

VN_‘N
mm _‘NW
Sl
l8c'L—
687°L
867 L
_VFON*

vco'L

b
/
N o}
K
X
Et0,C COzEt

‘54‘»_‘/*:02}1
—

a

&
{

¥00'€
Rez'g

96"}

Fes'1
Fze'vy

-

0'L

60
160

0.0

0.5

1.0

35 30 25 20 1.5
ppm

50 45 40

5.5

70 6.5 6.0

80 75

L6'EL
wm.mvv

L0'vL

9Li6E™

€219\
2929
LV'€9

GL'9L
mONNW
8€LL
ov'v8 4

95'/01L =

90'8CL Y
6L°LEL A
oceel N
68°¢El

G6'991L
82'991
v6'.91 \.
G9'691

E0,C COEL

1]

170 160 150 140 130 120 110 100 90

L

70 60 50 40 30 20 10

80

ppm
S80




Diethyl 4-(tert-butyl)-5-(2-ethoxy-2-oxoethyl)oxazole-2,2(5H)-dicarboxylate (3qc)
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Ethyl (2R,5R)-4-([1,1'-biphenyl]-4-y1)-5-(2-ethoxy-2-oxoethyl)-2-

(trifluoromethyl)oxazolidine-2-carboxylate (4)
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Ethyl 2-4-([1,1'-biphenyl]-4-yl)-2-(hydroxymethyl)-2-(trifluoromethyl)-2,5-dihydrooxazol-5-

ylacetate (5)

8lc'L
®MN._.W

vse'L

96L'C—
ce0’e—

166°€~
661V —

988'G
¥68'G
0sc'L
8LE°L
L6€°L
Sly'L
VAS VA
o9V’ L
v8vL
265,
:m.hV

i
\

G98'S
vmm.mw

169°L
€68,
v.8'L

||JH|OO ‘e

iT\m,o

1.0 05 0.0

1.5

5 80 75 70 65 6.0 55 50 45 40 35 30 25 20

ppm

L0vL—

EV'6E—

or'L9 v.

19719

GL 9L
NONNW

8€'LL
£8°€8

o1'601L
€.'601

06801
81601 W

€L°8LL\
65 LZL\
vrrZL —

50221
6L22L]
29221
zLezL
Le'8zlL
16'82L
zZ0'6Z1

|
ﬁ
ﬁ

69'6€1L |
Sraci 4

ccoLL—
€6'vLL —

180 170 160 150 140 130 120 110 100 90

T

30 20 10

50 40

70 60

80

ppm

S84



—-79.88

-200 -2

T T T T T

20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180
ppm
pA
450
] 5
400 >
] <t
] ]
350 |
300 |
] |
250
200 |
] |
150 -] J
4 ‘ g
: [+>]
100 B
] ‘ A
] | | I
50
] N B
1 N o L J/\r__A_ — — - -
0 — — —— — — —— — — —— ——
40 2 4 46 48 50 52 54 56 5 min
Uee fREFITR] 2B I U TR UG e 17 #5
# [min] [min] [pA*s] [pA] %

|- | === | - |- |- |- |
1 49.547 BV 0.1657 5049.89941 364.35220 85.39638
2 49.986 VB 0.1417 863.58228 75.90038 14.60362

HOo: 5913.48169 440.25259

S85




2-4-([1,1'-Biphenyl]-4-yl)-2-(hydroxymethyl)-2-(trifluoromethyl)-2,5-dihydrooxazol-5-

ylethan-1-ol (6)
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2-4-([1,1'-Biphenyl]-4-y1)-2-(((4-bromobenzoyl)oxy)methyl)-2-(trifluoromethyl)-2,5-dihydroo

xazol-5-yl)ethyl 4-bromobenzoate (7)

8€0'C—

10G'Cc —

va.v
wm.v..vw
eSSV
vv8'v
v.8v
8881
816V
999G
Cl9'S
689G
G69'G

19S5,
[AZ°WARN
€Ll
velL'L
Gl8'L
888°L

ove' L
c8E’L
Nmm.mk

80¢

85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 1.0 0.5 0.0

1.5

ppm

C9'EE —

€€'19)
v1'€9
8L'9.
oLLL
ZrLL W
80'S8
89'90}
£6'901L _.
9Z'/0}
¥S° 201 ] ﬁ
zo'8LL
8r' Lzl
verzL
612211
ls L2l
L9221
z1'szi
L2821
8Z'8Z1 |
0¥'8Z1
99'8Z1

90621
v LEL
€z 1EL
TLLE)
96'LEL
eezeL
€56EL
6ESYL
96'¥9L \
ls'soL’

08'GLL —

180 170 160 150 140 130 120 110 100 90 80 70 60 40 30

10 O

20

50

ppm

S88



—-78.52

55 85 75 -85 -95 -105 -11f
ppm

-25 -35 -45

~

(=]

o
1

@
(=]
o

500

400 [

300 / ‘

[

o

o
|

N

—<_
e

/

|

|

o

-
[{=]
-
o
S
o
N
=y
©
(o]
-
©
[+
[\
=1
r
o
]
[\
o
R
[
=]
(o]
[\
o
(=]
3

Mg (REFESR) SET 00 [ETNES2 W 5y LEAIR 2L
4 [min] [min] [pA*3] [pA] 5
i R R B | == | == [———————- [
1 20.273 BV 0.0830 3924.59473 673.43536 87.43310
2 20.391 VB 0.0799 564.08856  96.88893 12.56690

E 4488.68329 770.32430

s
i

S89



Crystal Structure and data for compound 7
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Table 1. Crystal data and structure refinement for 7

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 53.594°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Extinction coefficient
Largest diff. peak and hole

2101301167

C33 H24 Br2 F3 N 05

731.35

193.01 K

1.34139 A

Triclinic

P-1

a=9.3047(2) A a=73.9880(10)<
b=19.9702(2) A b=80.7730(10)<
c=17.0352(4) A g =80.4190(10)<
1486.89(6) A3

2

1.634 Mg/m3

2.736 mm!

732

0.08 x 0.05 x 0.03 mm3

4.047 t0 54.932<

-11<=h<=11, -12<=k<=12, -20<=I<=20

17604

5621 [R(int) = 0.0541]

99.6 %

Semi-empirical from equivalents

0.7508 and 0.5632

Full-matrix least-squares on F2

5621/0/397

1.032

R1=0.0465, wR2 = 0.0957

R1=0.0723, wR2 = 0.1098

n/a

0.879 and -0.815 e. A3
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