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1. General Information

'H and 3C NMR were recorded on a Biotage 400 spectrometer. 'H NMR data are reported as follows:
chemical shift in ppm (8), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet), coupling
constant (Hz), relative intensity. *C NMR data are reported as follows: chemical shift in ppm (§).
HPLC-MS analyses were performed on a Shimadzu-2020 LC-MS instrument using the following
conditions: Shim-pack VP-ODS C18 column (reverse phase, 50 x 4.6 mm); a linear gradient from 10%
water and 90% acetonitrile to 95% acetonitrile and 5% water over 4.0 min; flow rate of 1 mL/min; UV
photodiode array detection from 200 to 300 nm. The products were purified by Biotage Isolera™
Spektra Systems and Petroleum Ether/EtOAc solvent systems. All reagents and solvents were obtained
from commercial sources and used without further purification. Methylene-2-oxazolines! 1a-10 were
prepared according to the literature.

2. Table 1 Optimization of reaction conditions?

: /U\ LoOF! fac-i(ppy)s (1 mol% Etooc ¢
Solvent, Base COOEt
Ve /©/L 33 W CFL, rit.
0.2 mmol 0.3 mmoI 3a'

Entry Photocatalyst Solvent Base Yield(3a)® Yield(3a")P
1 fac-1r(ppy)s CHCl; Na,CO3 78% 16%
2 fac-1r(ppy)s (CH2).Cl;  NaxCOs 71% 13%
3 fac-1r(ppy)s DMF Na,CO3 46% trace
4 fac-1r(ppy)s DMA Na,CO3 42% trace
5 fac-1r(ppy)s THF Na;CO3 75% <10%
6 fac-1r(ppy)s MeCN Na;CO3 73% <10%
7 fac-Ir(ppy)s CH.Cl; K2COs3 69% 20%
8 fac-1r(ppy)s CHCl; Cs,CO3 47% 17%
9 fac-Ir(ppy)s CH:ClI2 KsPO4 80% <10%
10 fac-1r(ppy)s CHCl; KOAc 74% <10%
11 fac-1r(ppy)s CHCl; NaBF4 48% trace
12¢ fac-1r(ppy)s CHCl; K3PO4 trace \
13 \ CH.CI; K3PO4 trace \
14 fac-1r(ppy)s CHCl; \ <20% \
15 [Ru(bpy):]PFs CHCl; K3PO4 trace \
16 [IrdF(CF3)(ppy)2(dtbbpy)]PFe CHCl: K3PO4 <10% \
17 Eosin Y CH.CI; K3PO4 trace \
184 fac-1r(ppy)s CHCl, K3POq4 69% trace
198 fac-Ir(ppy)s CH.CI; K3POg4 7% <10%
20 fac-1r(ppy)s CHCl, K3POq4 72% <10%

aUnless otherwise noted, all reactions were performed with 1a (0.2 mmol), 2a (0.3 mmol), base
(0.4 mmol) and photocatalyst (1.0 mol%) in solvent (1.0 mL) under 33W fluorescent light bulb
at room temperature for 12 h. ®Isolated yield based on 1a. ®In the dark. With blue LEDs. ¢In
solvent (2.0 mL). fin solvent (0.5 mL).



3. General Procedure for Synthesis of Monofluorinated Oxazoles

o)
Olé T cooet
-~ fac)-Ir 1 mol% F
. . Br (fac)-Ir(ppy)s (1 mol%) 0= COOEt
F K3POy4 (2.0 equiv) J
DCM (0.2 M) N
Me 2a 33 W CFL, rt. Me

1a 3a

Methylene-2-oxazoline® 1a (34 mg, 0.2 mmol, 1 eq.), monofluorobromoacetophenone? 2a (87 mg,
0.3 mmol, 1.5 eq), fac-Ir(ppy)s (1.3 mg), KsPO4 (84 mg, 0.4 mmol, 2 eq.) were added to a flame-dried
Schlenk flask containing a stirring bar and purged by evacuating the flask and backfilling with argon
three times. In the absence of light, anhydrous DCM (1 mL, 0.2 M) was added and the flask was sealed.
The mixture was then stirred under irradiation from 33 W CFL and the distance between the reaction
vessel and the CFL lamp was about 5 cm (Figure 1). After 14 h, the crude products were purified by
column chromatography over silica gel using petroleum / EtOAc = 9/1 as eluent to yield 3a (76 mg,
80%).

Figure 1 The reaction setup

4. General procedure for the preparation of monofluorobromoacy! arenes?

o O O O o O
; OR? Selectfluor (1.1equiv)_ , OR? Br;, (1.1 equiv) 1 OR?
R MeCN, reflux, 20 R £ CCly, 0 °C-rt. R & Br

The requisite 2-fluoro-3-oxo-3-phenylpropanoates were prepared according to the previous report.?
To a solution of methyl 3-oxo-3-phenylpropanoates (3 mmol) in MeCN (20 mL) was added
Selectfluor (1.1 g, 3.3 mmol) at room temperature. The reaction solution was heated to reflux, keeping

stirred for 2 h, then the solvent was removed under reduced pressure. The resulting mixture was diluted
by H,O (15 mL) and extracted with EtOAc (3 <15 mL). The combined organic layers were dried over
anhydrous Na,SOs, filtered and concentrated under reduced pressure. The crude product was purified
by flash column chromatography (SiO»; gradient eluent: petroleum ether to 10% EtOAc in petroleum
ether) to provide the methyl 2-fluoro-3-oxo-3-phenylpropanoates.

The requisite monofluorobromoacy! arenes were prepared according to the previous report.?

The solution of 2-fluoro-3-oxo-3-phenylpropanoates (3 mmol) in CCl4 was stirred under the ice bath.
To the mixture was added Br; (3.3 mL, Br; in DCM, 1.0 M) dropwise via constant pressure dropping



funnel. Then the reaction solution was added by H,O (15 mL) and washed by EtOAc (15 mLx2). The
combined organic layers were dried over anhydrous Na;SQOs, and the solvent was removed. Flash
chromatography (SiO.; gradient eluent: petroleum ether to 10% EtOAc in petroleum ether) afforded

compound 2a-2i.
0o 0

0O 0 o o 0O o0 o 0
OEt
OEt OMe OEt OFt M
F Br £ Br F Br F Br F

2a 2b 2c 2d 2e

0 0 0O O 0o O 0O O

OEt OEt OEt X OEt
F Br £ Br F Br N\_o F Br
Cl Br I

2f 2g 2h 2i

The *H-NMR, *F NMR and *C NMR of 2a were reported by the reference J. Org. Chem. 1992, 57,
2199.

methyl 2-bromo-2-fluoro-3-oxo-3-phenylpropanoate (2b)

O O
OMe
F Br
2b

colorless oil, 63% yield for two steps, purified by flash column chromatography over 10% EtOAc in
petroleum ether, *H NMR (400 MHz, CDCl3) § 8.08 (d, J = 7.7 Hz, 2H), 7.65 (t, J = 7.4 Hz, 1H), 7.50
(t, J=7.6 Hz, 2H), 3.92 (s, 3H) ppm; **C NMR (100 MHz, CDCl3) 5 184.9 (d, J = 25.3 Hz), 164.0 (d, J
= 26.8 Hz), 134.8, 130.8 (d, J = 3.7 Hz), 130.3, 130.3, 128.9 (s), 97.2 (d, J = 275.1 Hz), 54.6 (s) ppm;
¥F NMR (376 MHz, CDCl3) § =-118.6 (s) ppm.

ethyl 2-bromo-2-fluoro-3-oxo-3-(p-tolyl)propanoate (2c)
0O O

colorless oil, 66% vyield for two steps, purified by flash column chromatography over 10% EtOAc in
petroleum ether, *H NMR (400 MHz, CDCls) § 7.97 (d, J = 7.5 Hz, 2H), 7.29 (d, J = 8.1 Hz, 2H), 4.37
(qd, 3 = 7.2, 2.8 Hz, 2H), 2.44 (s, 3H), 1.29 (t, J = 7.1 Hz, 3H) ppm; *C NMR (100 MHz, CDCls) &
184.4 (d, J = 24.9 Hz), 163.7 (d, J = 26.4 Hz), 146.0, 130.4, 130.3, 129.6, 128.3 (d, J = 3.3 Hz), 97.8 (d,
J =274.7 Hz), 64.2, 21.9, 13.8 ppm; °F NMR (376 MHz, CDCls) § = -117.9 (s) ppm.

ethyl 2-bromo-2-fluoro-3-oxo-3-(m-tolyl)propanoate (2d)
O O

OEt
F Br

2d



colorless oil, 60% yield for two steps, purified by flash column chromatography over 10% EtOAC in
petroleum ether, *H NMR (400 MHz, CDCls3) §7.87-7.85 (m, 2H), 7.46 (d, J = 7.3 Hz, 1H), 7.38 (t, J =
7.5 Hz, 1H), 4.38-7.36 (m, 2H), 2.42 (s, 3H), 1.28 (t, J = 7.1 Hz, 3H) ppm; **C NMR (100 MHz,
CDCls) 6185.0 (d, J = 24.9 Hz), 163. 6 (d, J = 26.4 Hz), 138.8, 135.5, 130.9 (d, J = 3.3 Hz), 130.6,
130.6, 128.7, 127.4, 127.4, 97.7 (d, J = 274.7 Hz), 64.19, 21.4, 13.7 ppm; *°®F NMR (376 MHz, CDCls3)
8 =-118.0 (s) ppm.

ethyl 2-bromo-2-fluoro-3-(4-fluorophenyl)-3-oxopropanoate (2¢)
0O O
OEt
F Br
2e

colorless oil, 67% yield for two steps, purified by flash column chromatography over 10% EtOAc in
petroleum ether, 'H NMR (400 MHz, CDCl3) §8.14 (dd, J = 7.3, 5.4 Hz, 2H), 7.18 (t, J = 8.6 Hz, 2H),
4.39 (qd, J = 7.2, 1.6 Hz, 2H), 1.30 (t, J = 7.1 Hz, 3H) ppm; **C NMR (100 MHz, CDCl3) §183.5 (d, J
= 25.3 Hz), 167.8, 165.2, 163.3 (d, J = 26.4 Hz), 133.2 (dd, J = 9.7, 4.6 Hz), 127.2 (t, J = 3.3 Hz),
116.3, 116.1, 97.3 (d, J = 274.4 Hz), 64.3, 13.8 ppm; *°F NMR (376 MHz, CDCls) § = -99.12—-102.27
(m), -118.49 (s). ppm.

ethyl 2-bromo-3-(4-chlorophenyl)-2-fluoro-3-oxopropanoate (2f)

O O

OEt
F Br
Cl 2f

colorless oil, 63% yield for two steps, purified by flash column chromatography over 10% EtOAc in
petroleum ether, 'H NMR (400 MHz, CDCl3) §8.03 (d, J = 8.3 Hz, 2H), 7.48 (d, J = 8.7 Hz, 2H), 4.39
(tt, J = 7.0, 3.7 Hz, 2H), 1.31 (t, J = 7.2 Hz, 3H). ppm; *3C NMR (100 MHz, CDCl3) § 183.9 (d, J =
25.7 Hz), 163.2 (d, J = 26.4 Hz), 141.5, 131.7, 131.6, 129.3, 129.2 (d, J = 3.3 Hz), 97.1 (d, J = 274.4
Hz), 64.4, 13.8 ppm; *°F NMR (376 MHz, CDCl3) 6 =-118.9 (s). ppm.

ethyl 2-bromo-3-(4-bromophenyl)-2-fluoro-3-oxopropanoate (29)
0O O

OEt
F Br
Br
2g
colorless oil, 65% yield for two steps, purified by flash column chromatography over 10% EtOAc in
petroleum ether, *H NMR (400 MHz, CDCl3) $7.95 (d, J = 7.5 Hz, 2H), 7.65 (d, J = 8.7 Hz, 2H), 4.38
(qd, 3 =7.1, 2.1 Hz, 2H), 1.31 (t, J = 7.2 Hz, 3H) ppm; ¥C NMR (100 MHz, CDCl5) §184.2 (d, J =
25.7 Hz), 163.2 (d, J = 26.4 Hz), 132.3, 131.7, 131.6, 130.4, 129.6 (d, J = 3.3 Hz), 97.1 (d, J = 274.4
Hz), 64.4, 13.8 ppm; °F NMR (376 MHz, CDCl3) § = -118.9 (s) ppm.

ethyl 2-bromo-2-fluoro-3-(4-iodophenyl)-3-oxopropanoate (2h)



(0] (0]
OEt
F Br
2h

colorless oil, 69% yield for two steps, purified by flash column chromatography over 10% EtOAC in
petroleum ether, *H NMR (400 MHz, CDCls) §7.87 (d, J = 8.6 Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H), 4.38
(dt, J = 12.6, 4.3 Hz, 2H), 1.30 (t, J = 7.2 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) § 184.5 (d, J =
25.3 Hz), 163.2 (d, J = 26.4 Hz), 138.3 (s), 131.3 (d, J = 4.4 Hz), 130.2 (d, J = 3.3 Hz), 103.5, 97.1 (d,
J = 274.7 Hz), 64.4, 13.8 ppm; °F NMR (376 MHz, CDCls) § =-119.0 (s) ppm.

ethyl 2-bromo-2-fluoro-3-(furan-2-yl)-3-oxopropanoate (2i)

O O

N OEt
\ o) F Br

2j

colorless oil, 51% yield for two steps, purified by flash column chromatography over 10% EtOAc in
petroleum ether, *H NMR (400 MHz, CDCls) § 7.74 (s, 1H), 7.51 (d, J = 2.6 Hz, 1H), 6.64 (dd, J =2.2,
1.3 Hz, 1H), 4.38 (qd, J = 6.9, 3.4 Hz, 2H), 1.38-1.20 (m, 3H) ppm; 3C NMR (100 MHz, CDCls) &
173.3 (d, J = 26.0 Hz), 162.9 (d, J = 26.8 Hz), 148.9, 146.9, 123.0 (d, J = 6.2 Hz), 113.0, 96.3 (d, J =
271.8 Hz), 64.3, 13.8 ppm; °F NMR (376 MHz, CDCls) § =-120.8 (s) ppm.

5. Gram Scale-up Experiment

o] o)
§ . C(B):)Et (fac)-Ir(ppy)s (1 moI%») o g CO%Et
F KsPO, (2.0 equiv) )©/(\
DCM (0.2 M) N
Me 2a, 1.3g, 4.5 mmol 33 W CFL, rt. Me
1a, 0.52g, 3 mmol 24h 3a, 0.99 g, 87% yield

Methylene-2-oxazoline® 1a (0.52 g, 3 mmol, 1 eq.), monofluorobromoacetophenone? 2a (1.3 g, 4.5
mmol, 1.5 eq.), fac-Ir(ppy)s (20 mg), KsPO4 (1.27 g, 6 mmol, 2 eq.) were added to a flame-dried
Schlenk flask containing a stirring bar and purged by evacuating the flask and backfilling with argon
three times. In the absence of light, anhydrous DCM (15 ml, 0.2 M) was added and the flask was sealed.
The mixture was then stirred under irradiation from 33 W CFL and the distance between the reaction
vessel and the CFL lamp was about 5 cm. After 24 h, the crude products were purified by column
chromatography over silica gel using petroleum / EtOAc = 9/1 as eluent to yield 3a (0.99 g, 87%
yield) .

6. Control experiments in the presence of radical scavengers



o o)
\JNé . COOFL (fac)-irppy)s (1 mol%) o S s
¢ KsPO, (2.0 equiv) /©/(\
DCM (0.2 M) N
Me

Me 2a 33 W CFL, rt.
1a 16 h 3a, trace

2.0 equiv TEMPO

Procedure: To a flame-dried Schlenk tubes equipped with a magnetic stir bar were added 1a (34 mg,
0.2 mmol), 2a (87 mg, 0.3 mmol), fac-Ir(ppy)s (1.3 mg, 2.5 mol, 1 mol%), KsPO4 (84 mg, 0.4 mmol,
2 eq.) and 2,2,6,6-Tetramethylpiperidine 1-oxyl (TEMPO, 134 mg, 0.4 mmol). The tube was evacuated
and backfilled with Ar for three times, and then solvent (DCM, 1.0 mL) was added via syringe. The
mixture was then stirred under irradiation from 33 W CFL for 16 h. The reaction was totally inhibited.

7. Characterization data of compounds
ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (3a)

[0}

F
(@] \ COOEt
NS
Jon

colorless oil, 61 mg, 80% yield, Rf = 0.2 (ethyl acetate/hexane = 10%); *H NMR (400 MHz, CDCls) §
8.09 — 8.03 (m, 2H), 7.85 (d, J = 8.2 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.8 Hz, 2H), 7.23 (d,
J=8.0Hz, 2H), 7.02 (s, 1H), 4.33 — 4.19 (m, 2H), 3.89 — 3.67 (m, 2H), 2.38 (s, 3H), 1.19 (t, J = 7.1 Hz,
3H) ppm; 3C NMR (100 MHz, CDCls) 5 190.8 (d, J = 25.1 Hz), 166.4 (d, J = 25.6 Hz), 162.0, 144.8,
140.6, 134.3, 133.3 (d, J = 3.5 Hz), 129.9 (d, J = 5.7 Hz), 129.4 (d, J = 5.3 Hz), 128.7, 127.4, 126.1 (d,
J=5.3 Hz), 124.7,97.9 (d, J = 203.3 Hz), 63.1, 31.3 (d, J = 22.2 Hz), 21.5, 13.9 ppm; °F NMR (376
MHz, CDCls) 6 -158.72 (dd, J = 27.2, 19.0 Hz, 1F) ppm; HRMS (ESI) m/z calcd for CaH21FNO4*
(M+H) *382.14491, found m/z 382.14426.

ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-phenyloxazol-5-yl)methyl)propanoate (3b)

[0}

F
O \ COOEt
NS

colorless oil, 52 mg, 71% yield, Rf = 0.3 (ethyl acetate/hexane = 10%); *H NMR (400 MHz, CDCls) §
8.09 — 8.04 (m, 2H), 7.99 — 7.95 (m, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.47 (d, J = 7.9 Hz, 2H), 7.44 — 7.42
(m, 3H), 7.05 (s, 1H), 4.33 — 4.20 (m, 2H), 3.88 — 3.68 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H) ppm; *C
NMR (100 MHz, CDCls) § 190.7 (d, J = 25.0 Hz), 166.4 (d, J = 25.3 Hz), 161.8, 145.2, 134.3, 133.3 (d,
J =3.2 Hz), 130.3, 129.9 (d, J = 5.6 Hz), 128.7 (d, J = 2.9 Hz), 126.2, 97.9 (d, J = 203.5 Hz), 63.1, 31.3
(d, J = 22.2 Hz), 13.9 ppm; °F NMR (376 MHz, CDCls) § -158.72 (dd, J = 26.2, 19.5 Hz, 1F) ppm;
HRMS (ESI) m/z calcd for C1H1sFNO4* (M+H) *368.12926, found m/z 368.12930.



ethyl 2-fluoro-2-((2-(4-fluorophenyl)oxazol-5-yl)methyl)-3-oxo-3-phenylpropano-ate (3c)

)

E
(0] \ COOEt
X

A

slight yellow oil, 64 mg, 83% yield, Rf = 0.4 (ethyl acetate/hexane = 10%); *H NMR (400 MHz,
CDCls) & 8.08 — 8.04 (m, 2H), 7.98 — 7.92 (m, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.46 (t, J = 7.8 Hz, 2H),
7.12 (t, J = 8.7 Hz, 2H), 7.03 (s, 1H), 4.33 — 4.20 (m, 2H), 3.89 — 3.67 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H)
ppm; *C NMR (100 MHz, CDCl3) 6 190.7 (d, J = 25.0 Hz), 166.4 (d, J = 25.5 Hz), 165.3, 162.8,
161.0, 145.3, 134.3, 133.3 (d, J = 3.6 Hz), 129.9 (d, J = 5.7 Hz), 128.7, 128.3 (d, J = 8.6 Hz), 127.5,
123.7 (d, J = 3.3 Hz), 115.9 (d, J = 22.1 Hz), 97.9 (d, J = 203.5 Hz), 63.1, 31.3 (d, J = 22.2 Hz), 13.9
ppm; °F NMR (376 MHz, CDCl3) § -109.55 (ddd, J = 8.4, 5.4, 3.1 Hz, 1F), -158.76 (dd, J = 26.7, 19.4
Hz, 1F) ppm; HRMS (ESI) m/z calcd for C21HisF2NO4* (M+H) * 386.11984, found m/z 386.11987.

ethyl 2-((2-(4-chlorophenyl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpropano-ate (3d)

)

E
(0] \ COOEt
S

colorless oil, 62 mg, 77% yield, Rf = 0.4 (ethyl acetate/hexane = 10%); *H NMR (400 MHz, CDCls) &
7.98 (d, J = 8.1 Hz, 2H), 7.82 (d, J = 8.6 Hz, 2H), 7.52 (dd, J = 10.7, 4.1 Hz, 1H), 7.38 (t, J = 7.7 Hz,
2H), 7.33 (d, J = 8.5 Hz, 2H), 6.97 (s, 1H), 4.25 — 4.11 (m, 2H), 3.82 — 3.61 (m, 2H), 1.12 (t, J = 7.1 Hz,
3H) ppm; 3C NMR (100 MHz, CDCl3) § 190.7 (d, J = 25.0 Hz), 166.4 (d, J = 25.5 Hz), 160.9, 145.6,
136.4,134.3,133.3 (d, J = 3.6 Hz), 129.9 (d, J = 5.7 Hz), 129.1, 128.7, 127.6, 127.5, 125.8, 97.9 (d, J =
203.5 Hz), 63.1, 31.3 (d, J = 22.1 Hz), 13.9 ppm; F NMR (376 MHz, CDClI3) § -158.73 (dd, J = 26.5,
19.6 Hz, 1F) ppm; HRMS (ESI) m/z calcd for CxHisCIFNOs* (M+H) * 402.09029, found m/z
402.09033.

ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-(4-(trifluoromethyl)phenyl)oxazol-5-yl)meth-yl) propanoate
(3e)

E
o} 2 COOEt
X

/@N
F3C

colorless oil, 69 mg, 79% yield, Rf = 0.4 (ethyl acetate/hexane = 10%); *H NMR (400 MHz, CDCls) §
8.07 (dd, J = 11.0, 4.4 Hz, 4H), 7.70 (d, J = 8.3 Hz, 2H), 7.61 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 7.8 Hz,
2H), 7.10 (s, 1H), 4.34 — 4.21 (m, 2H), 3.92 — 3.70 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H) ppm; 3C NMR
(100 MHz, CDCl3) 8 190.6 (d, J = 24.9 Hz), 166.4 (d, J = 25.6 Hz), 160.4, 146.3, 134.4, 133.2 (d, J =
3.5 Hz), 131.9 (9, J = 32.7 Hz), 130.4 (d, J = 1.4 Hz), 129.9 (d, J = 5.7 Hz), 128.8, 127.9, 126.4, 125.8
(q, J = 3.8 Hz), 125.2, 122.5, 97.8 (d, J = 203.6 Hz), 63.2, 31.3 (d, J = 22.2 Hz), 13.9 ppm; °F NMR
(376 MHz, CDCls) 6 -62.90 (s, 3F), -158.71 (dd, J = 26.0, 19.8 Hz, 1F) ppm; HRMS (ESI) m/z calcd



for C22H;|_8|:4NO4+ (M+H) +436.11665, found m/z 436.11636.

ethyl 2-((2-(2-bromophenyl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpropano-ate (3f)

O

F

Br o {| COOEt
NS

©/kN

colorless oil, 68 mg, 76% yield, Rf = 0.3 (ethyl acetate/hexane = 15%); *H NMR (400 MHz, CDCls) §
8.07 (d, J = 8.0 Hz, 2H), 7.89 — 7.83 (m, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.60 (t, J = 7.4 Hz, 1H), 7.46 (t,
J=7.8Hz 2H), 7.38 (t, J = 7.4 Hz, 1H), 7.30 — 7.25 (m, 1H), 7.14 (s, 1H), 4.34 — 4.20 (m, 2H), 3.91 —
3.69 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) § 190.7 (d, J = 25.0 Hz),
166.4 (d, J = 25.6 Hz), 160.2, 145.7, 134.5, 134.3, 133.3 (d, J = 3.5 Hz), 131.1, 129.9 (d, J = 5.7 Hz),
128.7,128.2, 127.4 (d, J = 7.9 Hz), 121.0, 97.8 (d, J = 203.6 Hz), 63.2, 31.3 (d, J = 22.1 Hz), 13.9 ppm;
F NMR (376 MHz, CDCls) § -158.76 (dd, J = 26.9, 19.0 Hz, 1F) ppm; HRMS (ESI) m/z calcd for
C21H1sBrFNO,* (M+H) * 446.03978, found m/z 446.03989.

ethyl 2-fluoro-2-((2-(3-iodo-2-methoxyphenyl)oxazol-5-yl)methyl)-3-oxo-3-phen-ylpropanoate
(39)

| e o\ \ COoEt
o
colorless oil, 71 mg, 68% yield, Rf = 0.3 (ethyl acetate/hexane = 20%); *H NMR (400 MHz, CDCls) &
8.37 (d, J = 1.8 Hz, 1H), 8.06 (d, J = 7.9 Hz, 2H), 7.93 (dd, J = 8.6, 1.8 Hz, 1H), 7.60 (t, J = 7.4 Hz,
1H), 7.47 (t, J = 7.7 Hz, 2H), 7.01 (s, 1H), 6.85 (d, J = 8.6 Hz, 1H), 4.35 — 4.20 (m, 2H), 3.93 (s, 3H),
3.89 — 3.67 (m, 2H), 1.22 (t, J = 7.1 Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) § 190.8 (d, J = 25.1
Hz), 166.4 (d, J = 25.5 Hz), 160.3, 159.7, 145.1, 137.4, 134.3, 133.3 (d, J = 3.5 Hz), 129.9 (d, J = 5.7
Hz), 128.7, 127.8, 127.4, 122.0, 110.6, 97.9 (d, J = 203.4 Hz), 86.0, 63.1, 56.5, 31.3 (d, J = 22.2 Hz),

14.0 ppm; °F NMR (376 MHz, CDCl3) § -158.78 (dd, J = 26.7, 19.3 Hz, 1F) ppm; HRMS (ESI) m/z
calcd for CooHaoFINOs* (M+H) *524.03647, found m/z 524.03638.

ethyl 2-((2-(2,4-dichlorophenyl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpro-panoate (3h)

)

Cl o \ COOEt
NS

slight yellow oil, 62 mg, 71% yield, Rf = 0.2 (ethyl acetate/hexane = 10%); *H NMR (400 MHz,
CDClz) 6 8.06 (d, J = 8.2 Hz, 2H), 7.87 (d, J = 8.5 Hz, 1H), 7.61 (t, J = 7.4 Hz, 1H), 7.51 (d, J = 1.7 Hz,
1H), 7.46 (t, J = 7.8 Hz, 2H), 7.32 (dd, J = 8.5, 1.8 Hz, 1H), 7.13 (s, 1H), 4.33 — 4.20 (m, 2H), 3.90 —
3.71 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H) ppm; ¥C NMR (100 MHz, CDCls) § 190.6 (d, J = 25.0 Hz),
166.3 (d, J = 25.6 Hz), 158.8, 146.0, 136.4, 134.3, 133.2 (d, J = 3.5 Hz), 133.1, 131.4, 131.0, 129.9 (d,



J=5.7Hz), 128.7, 127.6, 127.3, 124.7, 97.8 (d, J = 203.6 Hz), 63.2, 31.2 (d, J = 22.2 Hz), 13.9 ppm;
19F NMR (376 MHz, CDCls) & -158.79 (dd, J = 26.4, 19.2 Hz, 1F) ppm; HRMS (ESI) m/z calcd for
CaiH17CLFNOs* (M+H) * 436.05132, found m/z 436.05237.

ethyl 2-((2-(2,6-difluorophenyl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpro-panoate (3i)
o}

F o \ COOEt
Cr
F

slight yellow oil, 49 mg, 61% yield, Rf = 0.2 (ethyl acetate/hexane = 10%); *H NMR (400 MHz,
CDCl3) 6 8.07 (d, J = 7.4 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.39 (dd, J = 14.5,
6.3 Hz, 1H), 7.19 (s, 1H), 7.02 (t, J = 8.5 Hz, 2H), 4.34 — 4.20 (m, 2H), 3.95 — 3.69 (m, 2H), 1.20 (t, J
= 7.1 Hz, 3H) ppm; *C NMR (100 MHz, CDCls) § 190.6 (d, J = 25.0 Hz), 166.3 (d, J = 25.6 Hz),
162.0 (d, J = 5.7 Hz), 159.4 (d, J = 5.6 Hz), 153.3, 146.2, 134.3, 133.2 (d, J = 3.5 Hz), 131.8 (t, J =
10.6 Hz), 129.9 (d, J = 5.6 Hz), 128.7, 127.7, 112.3 — 112.1 (m), 106.4 (t, J = 15.9 Hz), 97.7 (d, J =
203.4 Hz), 63.1, 31.2 (d, J = 22.2 Hz), 13.8 ppm; **F NMR (376 MHz, CDCls) § -109.56 (dd, J = 8.3,
6.2 Hz, 2F), -158.81 (dd, J = 28.0, 17.8 Hz, 1F) ppm; HRMS (ESI) m/z calcd for Co1H17FsNO4* (M+H)
*404.11042, found m/z 404.11047.

ethyl 2-((2-(benzo[d][1,3]dioxol-5-yl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenyl-propanoate (3j)

0o

0= COOEt
o] N

<ﬁN

o}

colorless oil, 57 mg, 69% yield, Rf = 0.5 (ethyl acetate/hexane = 20%); *H NMR (400 MHz, CDCls) &
8.05 (dd, J = 5.6, 4.1 Hz, 2H), 7.62 — 7.57 (m, 1H), 7.50 (dd, J = 8.2, 1.7 Hz, 1H), 7.46 (t, J = 7.8 Hz,
2H), 7.41 (d, J = 1.6 Hz, 1H), 6.99 (s, 1H), 6.85 (d, J = 8.2 Hz, 1H), 6.01 (s, 2H), 4.33 — 4.19 (m, 2H),
3.88 — 3.65 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) § 190.8 (d, J = 25.1
Hz), 166.4 (d, J = 25.6 Hz), 161.6, 149.5, 148.0, 144.7, 134.3, 133.3 (d, J = 3.5 Hz), 129.9 (d, J = 5.7
Hz), 128.7, 127.3, 121.6, 121.0, 108.6, 106.6, 101.5, 97.9 (d, J = 203.3 Hz), 63.1, 31.3 (d, J = 22.2 Hz),

13.9 ppm; °F NMR (376 MHz, CDCls)  -158.64 — -158.99 (m, 1F)ppm; HRMS (ESI) m/z calcd for
CaoH1sFNOg* (M+H) *412.11909, found m/z 412.11917.

ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-(thiophen-2-yl)oxazol-5-yl)methyl)propano-ate (3k)

0

F
(0] N COOEt
AN \N

\ g

slight yellow oil, 47 mg, 63% yield, Rf = 0.5 (ethyl acetate/hexane = 20%); *H NMR (400 MHz,
CDClz) 6 8.06 (d, J = 8.0 Hz, 2H), 7.64 — 7.56 (m, 2H), 7.46 (t, J = 7.7 Hz, 2H), 7.40 (d, J = 5.0 Hz,
1H), 7.12 — 7.06 (m, 1H), 7.00 (s, 1H), 4.36 — 4.20 (m, 2H), 3.89 — 3.65 (m, 2H), 1.22 (t, J = 7.1 Hz,



3H) ppm; 3C NMR (100 MHz, CDCls) 3 190.7 (d, J = 25.1 Hz), 166.4 (d, J = 25.6 Hz), 158.0, 144.8,
134.3,133.3 (d, J = 3.2 Hz), 129.9 (d, J = 5.5 Hz), 128.7, 128.2, 127.9, 127.6, 127.4, 97.8 (d, J = 203.4
Hz), 63.2, 31.2 (d, J = 22.2 Hz), 14.0 ppm; °F NMR (376 MHz, CDCls) & -158.80 (dd, J = 26.4, 19.5
Hz, 1F) ppm; HRMS (ESI) m/z calcd for C1oH17FNO4S * (M+H) * 374.08568, found m/z 374.08597.

ethyl 2-fluoro-2-((2-(furan-2-yl)oxazol-5-yl)methyl)-3-oxo-3-phenylpropanoate (3I)

)

F
(o) N COOEt
N \N

\ o

colorless oil, 48 mg, 67% yield, Rf = 0.5 (ethyl acetate/hexane = 20%); *H NMR (400 MHz, CDCls) §
8.09 —8.03 (m, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.53 (d, J = 1.1 Hz, 1H), 7.46 (t, J = 7.8 Hz, 2H), 7.03 (s,
1H), 6.95 (d, J = 3.4 Hz, 1H), 6.51 (dd, J = 3.4, 1.8 Hz, 1H), 4.36 — 4.19 (m, 2H), 3.88 — 3.65 (m, 2H),
1.22 (t, J = 7.1 Hz, 3H) ppm; 1*C NMR (100 MHz, CDCl3) & 190.6 (d, J = 25.1 Hz), 166.3 (d, J = 25.6
Hz), 154.6 (s), 144.8, 144.3, 142.8, 134.3, 133.3 (d, J = 3.5 Hz), 129.9 (d, J = 5.6 Hz), 128.7, 127.3,
1115 (d, J = 47.3 Hz), 97.8 (d, J = 203.4 Hz), 63.2, 31.2 (d, J = 22.2 Hz), 13.9 ppm; °F NMR (376
MHz, CDCls) 6 -158.76 (dd, J = 27.4, 18.5 Hz, 1F) ppm; HRMS (ESI) m/z calcd for C1gH17FNOs*
(M+H) *358.10853, found m/z 358.10809.

ethyl 2-fluoro-2-((2-(6-methylpyridin-3-yl)oxazol-5-yl)methyl)-3-oxo-3-phenyl-propanoate (3m)

[0}

0 COOEt
N
colorless oil, 47 mg, 62% yield, Rf = 0.2 (ethyl acetate/hexane = 20%); *H NMR (400 MHz, CDCls) &
9.08 (s, 1H), 8.12 (dd, J = 8.1, 2.0 Hz, 1H), 8.06 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.47 (t, J
=7.7 Hz, 2H), 7.24 (d, J = 8.1 Hz, 1H), 7.07 (s, 1H), 4.35 — 4.21 (m, 2H), 3.92 — 3.70 (m, 2H), 2.61 (s,
3H), 1.21 (t, J = 7.1 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) 6 190.6 (d, J = 25.0 Hz), 166.4 (d, J =
25.6 Hz), 160.3, 159.8, 146.9, 145.7, 134.3, 133.8, 133.3 (d, J = 3.5 Hz), 129.9 (d, J = 5.7 Hz), 128.7,
127.6, 123.2, 120.9, 97.8 (d, J = 203.4 Hz), 63.2, 31.3 (d, J = 22.1 Hz), 24.5, 14.0 ppm; °F NMR (376

MHz, CDCls) & -158.80 (dd, J = 26.6, 19.1 Hz, 1F) ppm; HRMS (ESI) m/z calcd for CaiH20FN,04*
(M+H) * 383.14016, found m/z 383.14059.

ethyl 2-((2-cyclohexyloxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpropanoate (3n)

0

F
o\ {| COOEt
O/AN
colorless oil, 63 mg, 84% yield, Rf = 0.2 (ethyl acetate/hexane = 10%); *H NMR (400 MHz, CDCls) §

8.03 (d, J = 8.1 Hz, 2H), 7.59 (t, J = 7.3 Hz, 1H), 7.45 (t, = 7.8 Hz, 2H), 6.80 (s, 1H), 4.32 — 4.17 (m,
2H), 3.80 — 3.53 (m, 2H), 2.72 (it, J = 11.2, 3.5 Hz, 1H), 2.00 — 1.98 (m, 2H), 1.79 — 1.76 (m, 2H), 1.69



—1.66 (m, 2H), 1.55 — 1.46 (m, 2H), 1.39 — 1.32 (m, 2H), 1.20 (t, J = 7.1 Hz, 3H) ppm; *C NMR (100
MHz, CDCl3) 8 190.9 (d, J = 25.2 Hz), 168.3, 166.4 (d, J = 25.7 Hz), 144.1, 134.2, 133.4 (d, J = 3.5
Hz), 129.8 (d, J = 5.8 Hz), 128.7, 125.7, 97.9 (d, J = 202.9 Hz), 63.0, 37.4, 31.2 (d, J = 22.1 Hz), 30.4
(d, J=3.1 Hz), 25.8, 25.5, 13.9 ppm; °F NMR (376 MHz, CDCls) & -158.94 (dd, J = 27.9, 18.9 Hz, 1F)
ppm; HRMS (ESI) m/z calcd for C21HasFNO4* (M+H) *374.17621, found m/z 374.17624.

ethyl 2-fluoro-2-((2-hexyloxazol-5-yl)methyl)-3-oxo-3-phenylpropanoate (30)
o)

5
O \ COOEt
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colorless oil, 64 mg, 85% yield, Rf = 0.3 (ethyl acetate/hexane = 10%); *H NMR (400 MHz, CDCls) §
8.07 —8.01 (m, 2H), 7.63 — 7.57 (m, 1H), 7.45 (dd, J = 10.7, 4.9 Hz, 2H), 6.80 (s, 1H), 4.33 — 4.17 (m,
2H), 3.78 —3.56 ( m, 2H), 2.69 (t, J = 7.6 Hz, 2H), 1.72 — 1.66 (m, 2H), 1.35 — 1.26 (m, 6H), 1.22 (t, J
= 7.1 Hz, 3H), 0.88 (t, J = 6.8 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) § 190.9 (d, J = 25.1 Hz),
166.4 (d, J = 25.7 Hz), 165.2, 144.5, 134.2, 133.4 (d, J = 3.5 Hz), 129.8 (d, J = 5.7 Hz), 128.7, 125.9,
97.9 (d, J = 202.9 Hz), 63.0, 31.4, 31.2 (d, J = 22.1 Hz), 28.7, 28.1, 26.8, 22.5, 14.0 (d, J = 8.9 Hz)
ppm; °F NMR (376 MHz, CDCls) § -159.00 (dd, J = 27.7, 18.9 Hz, 1F) ppm; HRMS (ESI) m/z calcd
for C21H2;FNO4* (M+H) *376.19186, found m/z 376.19351.

ethyl 2-fluoro-3-(4-fluorophenyl)-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propan-oate (4a)

o)

E
(0] \ COOEt
>
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yellow oil, 62 mg, 78% yield, Rf = 0.2 (ethyl acetate/hexane = 10%); 'H NMR (400 MHz, CDCl3) §
8.12 (dd, J = 7.4, 5.6 Hz, 2H), 7.85 (d, J = 8.1 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.13 (t, J = 8.6 Hz,
2H), 7.02 (s, 1H), 4.34 — 4.19 (m, 2H), 4.34 — 4.20 (m, 2H), 2.39 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H) ppm;
13C NMR (100 MHz, CDCls) § 189.3 (d, J = 25.3 Hz), 167.6, 166.31 (d, J = 25.7 Hz), 165.1, 162.0,
144.7, 140.6, 132.9 (dd, J = 9.4, 6.4 Hz), 129.8 — 129.6 (m), 129.5, 127.4, 126.2, 124.7, 116.0 (d, J =
22.0 Hz), 98.0 (d, J = 202.9 Hz), 63.2, 31.2 (d, J = 21.9 Hz), 21.5, 13.9 ppm; **F NMR (376 MHz,
CDCls) 6 -102.11 — -102.62 (m, 1F), -158.49 (dd, J = 26.7, 19.3 Hz, 1F) ppm; HRMS (ESI) m/z calcd
for C22H20F2.NO4* (M+H) *400.13549, found m/z 400.13583.

ethyl 3-(4-chlorophenyl)-2-fluoro-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propan-oate (4b)

()
Cl

F
(6] A COOEt
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slight yellow oil, 55 mg, 66% yield, Rf = 0.5 (ethyl acetate/hexane = 20%); *H NMR (400 MHz,
CDCls) 6 8.04 — 7.99 (m, 2H), 7.85 (d, J = 8.1 Hz, 2H), 7.43 (d, J = 8.6 Hz, 2H), 7.24 (d, J = 8.0 Hz,
2H), 7.02 (s, 1H), 4.34 — 4.19 (m, 2H), 3.88 — 3.66 (m, 2H), 2.39 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H) ppm;



13C NMR (100 MHz, CDCls3) § 189.8 (d, J = 25.3 Hz), 166.2 (d, J = 25.5 Hz), 162.1, 144.6, 141.0,
140.6, 131.6 (d, J = 3.7 Hz), 131.3 (d, J = 6.1 Hz), 129.5, 129.1, 127.4, 126.2, 124.6, 98.0 (d, J = 203.1
Hz), 63.2, 31.2 (d, J = 22.1 Hz), 21.5, 14.0 ppm; **F NMR (376 MHz, CDCls) § -158.74 (dd, J = 27.1,
19.4 Hz, 1F) ppm; HRMS (ESI) m/z calcd for CzHzCIFNOs" (M+H)*416.10594, found m/z
416.10580.

ethyl 3-(4-bromophenyl)-2-fluoro-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propan-oate (4c)

O,
Br

E
(0] \ COOEt
N
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slight yellow oil, 67 mg, 73% yield, Rf = 0.2 (ethyl acetate/hexane = 10%); *H NMR (400 MHz,
CDCls) 8 7.95 - 7.91 (m, 2H), 7.85 (d, J = 8.1 Hz, 2H), 7.60 (d, J = 8.6 Hz, 2H), 7.24 (d, J = 8.0 Hz,
2H), 7.01 (s, 1H), 4.34 — 4.19 (m, 2H), 3.88 — 3.66 (m, 2H), 2.39 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H) ppm;
13C NMR (100 MHz, CDCls) § 190.0 (d, J = 25.4 Hz), 166.2 (d, J = 25.5 Hz), 162.1, 144.6, 140.6,
132.1, 132.0 (d, J = 3.6 Hz), 131.3 (d, J = 6.0 Hz), 129.9, 129.5, 127.4, 126.2, 124.6, 98.0 (d, J = 203.1
Hz), 63.2, 31.2 (d, J = 22.1 Hz), 21.5, 14.0 ppm; **F NMR (376 MHz, CDCls) § -158.77 (dd, J = 27.0,
19.4 Hz, 1F) ppm; HRMS (ESI) m/z calcd for CyH2BrFNOs* (M+H) * 460.05543, found m/z
460.05533.

ethyl 2-fluoro-3-(4-iodophenyl)-3-ox0-2-((2-(p-tolyl)oxazol-5-yl)methyl)propano-ate (4d)

o)

F
(6] \ COOEt
NS
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slight yellow oil, 82 mg, 81% vyield, Rf = 0.5 (ethyl acetate/hexane = 20%); ‘H NMR (400 MHz,
CDCls) & 7.86 — 7.81 (m, 4H), 7.76 (d, J = 8.1 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.01 (s, 1H), 4.34 —
4.17 (m, 2H), 3.88 — 3.65 (m, 2H), 2.39 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H) ppm; *C NMR (100 MHz,
CDCls) 6 190.3 (d, J = 25.4 Hz), 166.2 (d, J = 25.8 Hz), 162.1, 144.6, 140.6, 138.1, 132.6 (d, J = 3.6
Hz), 131.1 (d, J = 5.9 Hz), 129.5, 127.4, 126.2, 124.6, 103.0, 98.0 (d, J = 203.2 Hz), 63.2, 31.2 (d, J =
22.1 Hz), 21.5, 14.0 ppm; °F NMR (376 MHz, CDCls) § -158.84 (dd, J = 27.0, 19.4 Hz, 1F) ppm;
HRMS (ESI) m/z calcd for CoHzFINO4* (M+H) *508.04156, found m/z 508.04181.

ethyl 2-fluoro-3-oxo-3-(p-tolyl)-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (4e)

)

F
o\ {| COOEt
fon
slight yellow oil, 60 mg, 76% yield, Rf = 0.2 (ethyl acetate/hexane = 10%); *H NMR (400 MHz,

CDCl3) 8 7.97 (d, J = 7.0 Hz, 2H), 7.86 (d, J = 8.1 Hz, 2H), 7.27 — 7.22 (m, 4H), 7.02 (s, 1H), 4.34 —
4.17 (m, 2H), 3.91 — 3.64 (m, 2H), 2.40 (s, 3H), 2.39 (s, 3H), 1.20 (t, J = 7.1 Hz, 3H) ppm; C NMR



(100 MHz, CDCls) 6 190.2 (d, J = 24.8 Hz), 166.6 (d, J = 25.6 Hz), 162.0, 145.4, 145.0, 140.5, 130.8
(d, J=3.6 Hz), 130.0 (d, J = 5.7 Hz), 129.4, 127.3, 126.2, 124.7, 97.9 (d, J = 203.3 Hz), 63.0, 31.3 (d,
J =222 Hz), 21.6 (d, J = 28.9 Hz), 13.9 ppm; **F NMR (376 MHz, CDClIs) & -158.51 (dd, J = 27.7,
18.6 Hz, 1F) ppm; HRMS (ESI) m/z calcd for CxHasFNOs* (M+H) * 396.16056, found m/z
396.16150.

ethyl 2-fluoro-3-oxo-3-(m-tolyl)-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (4f)

[0}

o\ A COOEt
fon
colorless oil, 57 mg, 72% yield, Rf = 0.5 (ethyl acetate/hexane = 20%); *H NMR (400 MHz, CDCls) §
7.89 —7.83 (m, 4H), 7.40 (d, J = 7.6 Hz, 1H), 7.33 (t, J = 7.6 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H), 7.02 (s,
1H), 4.34 — 4.18 (m, 2H), 3.88 — 3.67 (m, 2H), 2.39 (s, 6H), 1.20 (t, J = 7.1 Hz, 3H) ppm; *C NMR
(100 MHz, CDCls) 8 191.0 (d, J = 25.0 Hz), 166.5 (d, J = 25.5 Hz), 162.0, 144.9, 140.5, 138.6, 135.1,
133.4 (d, J = 3.5 Hz), 130.2 (d, J = 4.8 Hz), 129.4, 128.6, 127.3, 127.1 (d, J = 6.4 Hz), 126.2, 124.7,
97.9 (d, J = 203.6 Hz), 63.0, 31.4 (d, J = 22.2 Hz), 21.4 (d, J = 15.9 Hz), 13.9 ppm; °F NMR (376
MHz, CDCls) 6 -158.61 (dd, J = 27.1, 19.0 Hz, 1F) ppm; HRMS (ESI) m/z calcd for Ca3Ha3FNO,*
(M+H) *396.16056, found m/z 396.16095.

methyl 2-fluoro-3-o0xo-3-phenyl-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (49)

[0}
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slight yellow oil, 56 mg, 77% vyield, Rf = 0.4 (ethyl acetate/hexane = 20%); 'H NMR (400 MHz,
CDCls) 6 7.98 (d, J =7.9 Hz, 2H), 7.77 (d, J =8.1 Hz, 2H), 7.52 (t, J = 7.4 Hz, 1H), 7.38 (t, J = 7.8 Hz,
2H), 7.16 (d, J = 8.0 Hz, 2H), 6.94 (s, 1H), 3.82 — 3.60 (m, 2H), 3.74 (s, 3H), 2.31 (s, 3H) ppm; *C
NMR (100 MHz, CDCls) & 189.7 (d, J = 25.1 Hz), 165.9 (d, J = 25.8 Hz), 161.0, 143.7, 139.6, 133.3,
132.3 (d, J=3.5Hz), 128.8 (t, J = 4.8 Hz), 128.4, 127.7, 126.7, 126.3, 125.1, 123.6, 97.1 (d, J = 203.6
Hz), 52.6, 30.4 (d, J = 22.1 Hz), 20.5 ppm; *°®F NMR (376 MHz, CDCls) & -158.89 (dd, J = 26.9, 19.2
Hz, 1F) ppm; HRMS (ESI) m/z calcd for Cx1H1gFNO4* (M+H) *368.12926, found m/z 368.12926.

ethyl 2-fluoro-3-(furan-2-yl)-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (4h)

o o
\
F
0— COOEt
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colorless oil, 47 mg, 64% yield, Rf = 0.3 (ethyl acetate/hexane = 20%); *H NMR (400 MHz, CDCls) §

7.84 (d, J = 8.1 Hz, 2H), 7.70 (s, 1H), 7.52 (t, J = 3.6 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H), 7.01 (s, 1H),
6.56 (dd, J = 3.5, 1.4 Hz, 1H), 4.34 — 4.20 (m, 2H), 3.88 — 3.66 (m, 2H), 2.39 (s, 3H), 1.23 (t, J = 7.1



Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) § 178.7 (d, J = 25.8 Hz), 165.7 (d, J = 26.0 Hz), 162.0,
148.6 (d, J = 3.5 Hz), 144.5, 140.6, 129.4, 127.4, 126.2, 124.6, 123.1 (d, J = 11.3 Hz), 112.8 (d, J = 2.0
Hz), 97.2 (d, J = 202.6 Hz), 63.2, 30.7 (d, J = 21.5 Hz), 21.5, 14.0 ppm; °F NMR (376 MHz, CDCl3) &
-162.07 (ddd, J = 26.1, 20.6, 3.7 Hz, 1F) ppm; HRMS (ESI) m/z calcd for CaoH1sFNOs* (M+H) *
372.12418, found m/z 372.12439.
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2. (a) Y. Takeuchi, H. Ogura, A. Kanada, T. Koizumi, J. Org. Chem. 1992, 57, 2196; (b) J. Even&, F.
Edfeldt, M. Lepistg N. Svitacheva, A. Synnergren, B. Lundquist, M. Grénse, A. Réhnholm, M. Varga,
J. Wright, M. Wei, S. Yue, J. Wang, C. Li, X. Li, G. Chen, Y. Liao, G. Lv, A. Tj&nebo, F. Narjes,
Bioorg. Med. Chem. Lett. 2014, 24, 1315.



9. Copies 'H NMR, *C NMR, F NMR
methyl 2-bromo-2-fluoro-3-oxo-3-phenylpropanoate (2b)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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ethyl 2-bromo-2-fluoro-3-oxo-3-(p-tolyl)propanoate (2c)
!H NMR (400 MHz, CDCls):
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19F NMR (376 MHz, CDCl3):
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ethyl 2-bromo-2-fluoro-3-oxo-3-(m-tolyl)propanoate (2d)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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19F NMR (376 MHz, CDCl3):
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ethyl 2-bromo-3-(4-chlorophenyl)-2-fluoro-3-oxopropanoate (2f)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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ethyl 2-bromo-3-(4-bromophenyl)-2-fluoro-3-oxopropanoate (29)
!H NMR (400 MHz, CDCls):
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19F NMR (376 MHz, CDCl3):
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ethyl 2-bromo-2-fluoro-3-(4-iodophenyl)-3-oxopropanoate (2h)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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ethyl 2-bromo-2-fluoro-3-(furan-2-yl)-3-oxopropanoate (2i)
!H NMR (400 MHz, CDCls):
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19F NMR (376 MHz, CDCl3):
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ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (3a)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls)
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ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-phenyloxazol-5-yl)methyl)propanoate (3b)

IH NMR (400 MHz, CDCl3):

3b

22T

[
1.0

g

[NE]

£1 (ppm)



19F NMR (376 MHz, CDCl3):
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ethyl 2-fluoro-2-((2-(4-fluorophenyl)oxazol-5-yl)methyl)-3-oxo-3-phenylpropano-ate (3c)

IH NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCls):
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ethyl 2-((2-(4-chlorophenyl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpropano-ate (3d)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):
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ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-(4-(trifluoromethyl)phenyl)oxazol-5-yl)meth-yl) propanoate

(3e)
IH NMR (400 MHz, CDCl3):
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13C NMR (100 MHz, CDCls):
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19F NMR (376 MHz, CDCl3):

8 mm_‘-/

LL mmr.uv

SL wm_‘-L\
0Legl-

6)

o} N COOEt

Br

3f

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

-10

10

13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-2-((2-(3-iodo-2-methoxyphenyl)oxazol-5-yl)methyl)-3-oxo-3-phen-ylpropanoate

(39)
IH NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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ethyl 2-((2-(2,4-dichlorophenyl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpro-panoate (3h)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):
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ethyl 2-((2-(2,6-difluorophenyl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpro-panoate (3i)

IH NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCls):
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ethyl 2-((2-(benzo[d][1,3]dioxol-5-yl)oxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenyl-propanoate (3j)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):
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13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-3-oxo-3-phenyl-2-((2-(thiophen-2-yl)oxazol-5-yl)methyl)propano-ate (3k)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-2-((2-(furan-2-yl)oxazol-5-yl)methyl)-3-oxo-3-phenylpropanoate (3I)

IH NMR (400 MHz, CDCl5)

oz'L
T

b2 ¢
0L m._
pLT
LL'T
veT
a8t
LZ P
A4
48
9ZY

azy
ey
Ley

Pl

059
L5'9
159
259

559
569
0L
L
av's
8r'L
€51
£5L
5L
09's
zo'L
508
508
108

(0)

3l

Ll

=Gl'¢

Fszz
tozz

10

11

12

13

14

15

1 (ppm)



19F NMR (376 MHz, CDCl3):
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13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-2-((2-(6-methylpyridin-3-yl)oxazol-5-yl)methyl)-3-oxo0-3-phenyl-propanoate (3m)

IH NMR (400 MHz, CDCl3):
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13C NMR (100 MHz, CDCls):
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ethyl 2-((2-cyclohexyloxazol-5-yl)methyl)-2-fluoro-3-oxo-3-phenylpropanoate (3n)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):

26851

0085k
56 mm_..w
L8'85)-

)

o} \ COOEt

3n

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

-10

10

13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-2-((2-hexyloxazol-5-yl)methyl)-3-oxo-3-phenylpropanoate (30)

IH NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-3-(4-fluorophenyl)-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propan-oate (4a)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):
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13C NMR (100 MHz, CDCls):
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ethyl 3-(4-chlorophenyl)-2-fluoro-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propan-oate (4b)

IH NMR (400 MHz, CDCl3):
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13C NMR (100 MHz, CDCls):
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ethyl 3-(4-bromophenyl)-2-fluoro-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propan-oate (4c)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):

€885

-1700 180 -180 -200 -210

-160

al mﬁ-uw
9. 8511
LBGk

Br

20 30 -40 50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150
1 (ppm)

-10

10

13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-3-(4-iodophenyl)-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propano-ate (4d)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):

L6CL—
25—

Zh'le
re _‘mv.

50°29—

L16'96~
8686~
86201

£9'vzZL
L19zL
NVR%
AN,
90'LEL
2ol
PSZELr
LsEen
2L BeL
P9 0L
LoprL

20291~
S099l
33 wm_.vn

LZ'06l
wvomvv.

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

200

ethyl 2-fluoro-3-oxo-3-(p-tolyl)-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (4e)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):

hmmmv..
wam_‘-
0585}~
Spegk-

o)

4e

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

-10

10

13C NMR (100 MHz, CDCls):
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ethyl 2-fluoro-3-oxo-3-(m-tolyl)-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (4f)
'H NMR (400 MHz, CDCls):
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13C NMR (100 MHz, CDCls):
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methyl 2-fluoro-3-o0xo-3-phenyl-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (49)

IH NMR (400 MHz, CDCl5)
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19F NMR (376 MHz, CDCl3):
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ethyl 2-fluoro-3-(furan-2-yl)-3-oxo-2-((2-(p-tolyl)oxazol-5-yl)methyl)propanoate (4h)
'H NMR (400 MHz, CDCls):

NOOOMN—- TN~ OQW HOMOOSHN— oD e —
OO~ DDIDDANNOWDDIDE NN ONMN P MR NN ™
T T T e A S B Rt —

ol ) A e e SR e e

0} O
N
F
o} N COOEt
NS
/@N
4h

-

PN T o by "
DT MO0 © @ ] 3]
Socodo - = - —
O N — o ™ ©) ©
T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 7 [3 5 4 3 2 1 0

8
1 (ppm)

19F NMR (376 MHz, CDCl3):

O~ O~ M~0NM
DOoO0 000
CI IO O OO OO
DWW oo
cegeoeey

(@] o]
\
F
(@] \ COOEt
NN
Jon
4h

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



13C NMR (100 MHz, CDCls):
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10. Copies HRMS
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3c

9#906 RT:6.58 AV:1 NL:7.27I

E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
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10#938 RT:6.80 AV:1 NL: 9.10E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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12#908 RT: 659 AV:1 NL: 3.60E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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13#930 RT:6.81 AV:1 NL: 1.77E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 52403638

9!

@

9

S

8

@

8l

o @ @ N N
& 3 & S5 a &

@
S
Lot Do T b e s Tenben Ten b e T s T b §

4

&

4

S

3!

&

3

S

527.04382

N
]

N
S

.
o

=
S

546.01727

)

419.00208 436.00183  451.00464 471.04465 494.02029 511.93597 536.05109 |, 561.99225 579.29114 597.12335 619.95776 630.99542
L B

410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640
miz

3h

14#947 RT: 691 AV:1 NL: 1.80E9

T: FTMS + p ESI Full ms [100.0000-1000.0000]
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15#873 RT: 6.36 AV: 1 NL: 6.25E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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4#869 RT:6.40 AV:1 NL: 2.14E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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5#871 RT:6.34 AV:1 NL:8.30E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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11#844 RT:6.24 AV:1 NL: 9.96E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
1004 383.14059
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7#951 RT:6.72 AV:1 NL: 1.75E10
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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8#977 RT:6.83 AV:1 NL: 1.60E10
T: FTMS + p ESI Full ms [100.0000-1000.0000]
1004 376.19351
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16#914 RT:6.73 AV:1 NL: 5.00E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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4b

19#969 RT: 6.85 AV:1 NL: 1.96E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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17#952 RT:6.95 AV:1 NL:525E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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4d

20#988 RT:7.03 AV:1 NL:2.62E8
T: FTMS + p ESI Full lock ms [100.0000-1000.0000]
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18#924 RT:6.78 AV:1 NL: 6.92E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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21#942 RT:6.79 AV:1 NL:7.77E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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22#903 RT:6.56 AV:1 NL:1.30E10
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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23#850 RT:6.27 AV:1 NL: 1.29E10
T: FTMS + p ESI Full ms [100.0000-1000.0000]

1004 372.12439

©
@

©
S

@
@

®
3

~
@

~
>

375.13211

394.10593

J 279.15869 300.10428 33212518 357.09775 | 404.14978 426.12982 445.21155 462.09183 479.08078

L
280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
miz



