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123 4 0S N
[0052]
[0053] (
) RS @ ©®
@ ®
[0054]
[0055] 11
CF;
B : "\
+ N — |
L0058]  pSNoac F3C/\)LOR3 RN N0
H
l I [
[0057] | (0 .20mmol) 11 (0.2 0.4mmol) Cucl
(0.02 0.04mmol , 20 20mol ) 2zn(0.02 0.05mmol,10 25mol )
DMSO(2 3.5mL) 60 120 12 36
H20(2 .0mL)
M HCI (aq ,3mL) (4% 10mL)
(EA:PE 5:1) 11
[0058] 1
CF,
O cu'
Nome + - L —
[0059] PO = OBl opeg, Temp—pr Ny
H
1a 2a 3a
[0060] 1a(0 .20mmol) 2a(0 .24mmol) CuCl(0.02mmol 10mol )
Zn(0 .05mmol 25mol ) DMSO (3 .5mL)
80 24
H20(2 .0mL) 1M HCI(aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3a
(35mg ,72 )

[0061] mp 144-146 .*H NMR(400MHz ,CDCl3)S 7 .82(s ,1H) ,7 .48-7 .41(m ,5H) ,

7
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5.27(d,J 3.0Hz,lH) ,3.45-3 .34(m,1H) ,2 .84-2 .72(m,2H) .3C NMR(100MHz ,CDCI3)5
168 .7 ,140 5,134 .0,129.7 ,129 .0,126 .4(q,J 277 .8Hz) ,125.4.,94 9(q,)J 2.9Hz) ,37.9
(q.) 29.4HZ) ,29.8(q,) 2.5Hz) .'°F NNMR(565MHz ,CDCI3)5 -74 .86(d ,J 8 .0HZ) .HRMS:
[W+H]*calculated for Ci2H11FsNO*:242.0787 ,found 242 .0787.

[0062] 2

..

—_—

[0063] Temp

[0064] 1d (0 .20mmol) 2a(0 .4mmol) CuCl(0.03mmol) Zn
(0 .02mmol) DMSO (3mL)
100 14
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)

(EA:PE 5:1) 3d(38mg,75 )
[0065] mp 100-102 .*H NMR(400MHz ,CDCI3)5 7 .92(s ,1H) ,7 .35(d,J 8.0Hz,

2H) ,7.22(d,J 8.0Hz,2H) ,5.23(d,J 3.8Hz,1H),3.41-3.34(m,1H) ,2.83-2.71(m,2H) ,
2 .38(s ,3H) .23C NMR(100MHz ,CDCI3)5 168 .9 ,140 .5,139 .8 ,131 .2 ,129 .6 ,126 .5(q ,J
277 .THz) ,125.2,94 .1(q,] 2.9Hz) ,37.8(q.,] 29.4Hz),29.8(q.,d 2.5HZ) .°F NMR
(565MHz ,CDCI3)d -73.24(d ,J 8 .6Hz) .HRMS:[M+H] calculated for Ci3zHi3F3NO':
256 .0944 ,found256 .0946 .

[0066] 3

[0067]
[0068] 1e (0 .20mmol) 2a(0 .4mmol) CuCl(0.03mmol) Zn
(0 .02mmol) DMSO (3mL)
100 14
H20(2 .0mL) M HCI1(aq ,3mL) (4x 10mL)

(EA:PE 5:1) 3e(39mg,71 )
[0069] mp 196-198 .*H NMR(400MHz ,CDCI3) 8 .08(s ,1H) ,7 .43-7 .38(m ,4H) ,

5.26(d,J 4 .0Hz,1H) ,3.44-3.33(m,1H) ,2 .84-2 .72(m,2H) .23C NMR(L100MHz ,CDCI3)®
168 .9,139.7,135.8,132.5,129 .3,126 .3(q,J 277 .8Hz) ,126.8,95.4(q,J 2.8Hz) ,37.9
(q.,) 29.5Hz) ,29.7(q,J 2.5Hz) .'°F NNMR(565MHz ,CDCI3)5 -73.15(d ,J 8 .5HZ) .HRMS:
[M+H]*calculated for CioHi0CIFsNO*:276 .0398 ,found 276 .0399 .

[0070] 4
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CF3
NOAc + /\)CL L

[0071] FsC - OFt DMSO, Temp | N0

i H

F 1f 2a af
[0072] 1£(0 .20mmol) 2a(0 .4mmol) CuCl(0.03mmol) Zn
(0 .02mmol) DMSO (3mL)
100 14
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3f(36mg ,70 )

[0073] mp 122-124  *H NMR(400MHz ,CDCl3)5 8 .09(s ,1H) ,7 .48-7 .44(m ,2H) ,

7 .13-7.09(m,2H) ,5.21(d ,J 3 .6Hz ,1H) ,3.44-3.32(m,1H) ,2 .83-2 .71(m,2H) .1°C NMR
(100MHz ,CDCI3)5 168 .9,163 .5(d ,J 250 .1Hz) ,139.8,130.3(d,J 3 .4Hz) ,127 5(d,J

8 .4Hz) ,126 .4(q,] 277 .8Hz) ,116.1(d,J 21.9Hz),94.9(q,d 1.6Hz),37.8(q.J
29 .4HZ) ,29.7(q,J 2 .5Hz) .°F NMR(565MHz ,CDCI3) -73 .22(S) ,-110 .60 () .HRMS: [M+H
Jcalculated for CioHioFsNO':260 .0693 ,found 260 .0697 .

[0074] 5
@] CUI
NOAc + _ =
E F3C/\\)L0Et DMSO, Tem
[0075] - _“ s DEIP
o/)\? -~ -_Hf \\__ y - '--.:.. :
o 1 2a
| 3g I g
[0076] 19 (0 .20mmol) 2a(0 .4mmol) CuCl(0.03mmol) 2Zn
(0 .02mmol) DMSO (3mL)
100 14
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3g(41mg ,76 )
[0077] mp 96-98 .'H NMR(400MHz ,CDCI3)5 7 .76(s,1H) ,7 .40-7 .38(m ,2H) ,

6.94-6 .92(m,2H) ,5.17(d ,J 4 .1Hz ,1H) ,3.82(s,3H) ,3.43-3 .31 (m,1H) ,2 .83-2.71(m,
2H) .13C NMR(100MHz ,CDCI3)> 168 .8 ,160 .7 ,140 .1,126 .7 ,126 .5 ,126 .4(q,J 277 .7THz) ,
114 .3,93.4(q,J 2.9Hz) ,55.4,37.8(q,) 29.4Hz) ,29.9(q,) 2.5Hz) .*°F NMR(565MHz ,
CDCI3) -73.28(d ,J 6 .8Hz) .HRMS: [M+H]'calculated for CisHisF3NO.":272 .0893 ,found
272 .0894 .

[0078] 6
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CF,
NOAc + /m\/ﬁ\OEt [

[0079] DMSO, Temp N0

H

0
2a _0 3h
[0080] 1h (0 .20mmol) 2a(0 .4mmol) CuCl(0.02mmol) Zn
(0 .05mmol) DMSO (3mL)
100 24
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3h(45mg,75 )

[0081] mp 122-124 .*H NMR(400MHz ,CDs0D)5 8 .05(d ,J 8 .4Hz ,1H) ,7 .63

(d,J 8.4Hz,H) ,5.43(d,J 4 .9Hz,H),3.92(s,3H),2.87(dd,J 16.8,7.8Hz,1H),2.70
(dd,J 16.8,6.8Hz,1H) .}3C NMR(100MHz ,CDsOD)> 171 .2 ,167 .9 ,142 .2 ,140.1,132 .0,
130.9,128 .2(q,J 277 .3Hz) ,127 .2,97 .9(q,) 2.6Hz) ,52.8,38.6(q,) 29.2Hz) ,30.5
(9,J 2.4Hz) .°F NMR(565MHz ,CDCI3)d -73 .45(d ,J 8 .8HZz) .HRMS: [M+H] calculated
for CisH13FsNOs*2300 .0842 ,found 300 .0845 .

[0082] 7

[0083]

i
[0084] 1i (0.20mmol) 2a(0 .4mmol) CuCl(0.02mmol) Zn
(0 .05mmol) DMSO (3mL)
100 24
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)

(EA:PE 5:1) 3i (30mg ,56 )

[0085] mp 148-150 .'H NMR(400MHz ,CD:0D) 7.78(d ,J 8 .5Hz ,1H) ,7.69(d ,J

8 .5Hz ,1H) ,5.46(d ,J 4 .9Hz ,1H) ,3.64-3 .53(m,1H) ,2.87(dd,] 16.9,7 .8Hz),2.71
(dd,J 16.9,6.9Hz ,1H) .2*C NMR(100MHz ,CDsOD)5 169 .7 ,140 3,138 .7 ,132 .3,126 .8(q ,J
277 5HZ) ,117 9,112 5,97 .4(q,J 2.7THz) ,37.2(q.d 29.3Hz) ,29.1(q,J 2 .5HZ) .°F
NMR (565MHz ,CDCI3)5 -73 .58(d ,J 8 .8Hz) .HRMS:[M+H]*calculated for CisHisFsN20':
267 .0740 ,found 267 .0736.
[0086] 8

10
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CF3
O cu'
HOkS % o ey ———— |
[0087] 8 DMSO, Temp ﬁ o
FiC 1 2a Rl
3j
[0088] 1j (0 .20mmol) 2a(0 .4mmol) CuCl(0.02mmol) Zn
(0 .04mmol) DMSO (3mL)
120 24
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3j (36mg ,56 )
[0089] mp 188-190 .*H NMR(400MHz ,CDs0D)S 7 .74—7 .69(m ,4H) ,5 .43(d ,J

4 .9Hz ,1H) ,3 .64-3 .52(m,1H) ,2.88(dd ,J 16.9,7 .8Hz ,1H) ,2.71(dd,J 16.9,6.9Hz,
1H) .13C NMR (100MHz ,CDCI3)5 169 .8 ,140 .5 ,138 .1,130.8(d ,J 32 .5Hz) ,126 .4,126 .8(q ,J
277 .3Hz) ,125.3(q.,J 3.8Hz) ,124.0(q,J 266.0Hz) ,96 .6(q,J 2.6Hz),37.2(q.]
29 .2Hz) ,29.1(q,J 2 .3Hz) .1°F NMR(565MHz ,CDCI3)d -63 .23(s ,1H) ,-73.61(d ,J

8 .9Hz) .HRMS: [M+H] calculated for CisHioFeNO™:310.0661 ,found 310 .0658.
[0090] 9

CF,
NOAc + /\EL Lﬁ
[0091] FaC” > OEt DMSO, Temp | -
H
1k 2a 3K
[0092] 1k (0 .20mmol) 2a(0 .4mmol) CuCl(0.02mmol) Zn
(0 .04mmol) DMSO (3mL)
120 24
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3k(69Mg ,74 )
[0093] mp 132-134 .'H NMR(400MHz ,CDCI3)> 7 .68(s ,1H) ,7 .23-7 .16(n ,3H) ,

5.23(d,J 3.2Hz,1H) ,3.43-3.32(m,1H) ,2.83-2.71(m,2H) ,2 .29-3 .28(m ,6H) .23C NMR
(100MHz ,CDCI3)5 168 .7 ,140 .4 ,138 .6 ,137 .4 ,131 .6 ,130 .2 ,126 5(q,J 277 .6Hz) ,126 .4,
122 6,93.9(q,0 2.9Hz) ,37.8(q,J 29.3Hz),29.9(q.) 2.4Hz),19.8,19.6.2%F NMR
(565MHz ,CDCI3)d -73.26(d ,J 8.3Hz) .HRMS:[M+H] calculated for Ci4HisF3NO':
270 .1100 ,found270.1102.

[0094] 10

11
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NOAc + —_— = /l\
_>: Fqc’\)\

OEt PNACA TAamn 1

[0095]
[0096] 11(0.20mmol) 2a(0 .4mmol) CuCl(0.02mmol) Zn
(0 .04mmol) DMSO (3mL)
100 20
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)

(EA:PE 5:1) 31(45ng,75 )
[0097] 4 NMR (400MHz ,CDC13)5 8 .05(s ,1H) ,7 .05-7 .03(m ,1H) ,6 .96-6 .95(m ,

1H) ,6 .90-6 .87(m ,1H) ,5.19(d ,J 3.9Hz ,1H) ,3.93(s,1H) ,3.90(s,3H) ,3.43-3.31(m,
1H) ,2 .82-2 .70(m ,2H) .*3C NMR(100MHz ,CDCI3)> 169 .8 ,150 .3 ,149 .3 ,140 .4 ,126 .8,126 .5
(q,) 277.7Hz),118.1,111.2,108.5,93.6(q,) 2.6Hz) ,56.0,59.9,37.8(q,J
29 .2Hz) ,29.9(q,J 2 .2HZ) .°F NMR(565MHz ,CDCI3)> -73.22(d ,J 8 .8HZ) .HRMS: [M+H]*
calculated for CisHisF3NOs":302.0999 ,found 302 .0999 .

[0098] 11
I CF3
NOAc + - .

OEt pMmsO, Temp |

[0099] cI Cl NP8
H
1m 2a
3m
[0100] 1m(0 .20mmol) 2a(0 .3mmol) CuCl(0.03mmol) Zn
(0 .03mmol) DMSO (3mL)
100 22
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) am(39mg ,71 )

[0101] mp 128-130 .'H NMR(400MHz ,CDCI3)5 8 .07 (s ,1H) ,7 .47-7 .46(n ,1H) ,

7 .41-7 .35(m ,3H) ,5.29(d ,J 2 .8Hz ,1H) ,3.46-3 .34(m,1H) ,2 .84-2 .72(m ,2H) .°C NMR
(100MHz ,CDCI3)5 168 .8 ,139 .5,135 .8 ,135 .1,130 .3 ,129 .8 ,126 .3(q ,J 277 .7Hz) ,125 .8,
123.5,96.0(q,) 2.9Hz) ,37.8(q,J 29.5Hz),29.7(q,J 2.5Hz) .*°F NMR(565MHz ,
CDCI3) -73.13(d ,J 8.7HZz) .HRMS:[M+H] calculated for CizH10CIF3NO":276 .0398 ,found
276 .0394 .

[0102] 12

CUI CF3

OAc + \ - .

FsC OEt pMsO, Temp |
[0103]

1n 2a
3n

12
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[0104] 1n(0 .20mmol) 2a(0 .4mmol) CuCl(0.03mmol) Zn
(0 .03mmol) DMSO (3mL)
110 22
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)

(EA-PE 5:1) 3n(39mg ,76 )
[0105] mp 124-126 .*H NMR(400MHz ,CDCI3)5 7 .32—7 .19(m ,1H) ,7 .16(s ,1H) ,

4 94(d,J 3.8Hz,lH),3.42-3.30(m,1H) ,2.84-2.72(m ,2H) ,2 .35(s ,3H) .2°C NMR(100MHz ,
CDCI3) 167 .9,140.7 ,135.9,134 .4,130.7 ,129 .5 ,128 .7 ,126 .5(q ,J 277 .9Hz) ,126 .2,
96.6(q,J 2.7Hz) ,37.8(q,J 29.3Hz),29.6(q,) 2.5Hz),19.5.°F NMR(565MHz ,CDCI3)
0-73.22(d,J 6.4Hz) .HRMS:[M+H] calculated for Ci3Hi3F3NO*:256 .0944 ,found
256 .0948 .

[0106] 13
|
gileE??NEyT?'+ rFEF_:si;':u;ﬁﬁ JJééii\Ti_“_. S «q,;fggFi:
Slae= SO-Temy. =—== —
01071y, U : Hl
10 2a
3o
[0108] 10(0 .20mmol) 2a(0 .4mmol) CuCl(0.03mmol) Zn
(0 .04mmol) DMSO (3mL)
100 22
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) 30(40mg ,74 )
[0109] 'H NMR (400MHz ,CDCI3)5 7 .71 (s ,1H) ,7 .35-7 .31(m ,1H) ,7 .05-7 .03(m,

1H) ,6.98-6 .94(m,2H) ,5.27(d ,J 2 .9Hz ,1H) ,3 .84(s,3H) ,3 .44-3 .33(n,1H) ,2 .84-2 .72
(m ,2H) .*3C NMR (100MHz ,CDCI3)d 168 .6 ,160 .0 ,140 .4 ,135 .5,130.1,126 .4(q ,J
279 .4Hz) ,117 .7 ,115.4,110 .9,95.0(q,J 2.9HZ) ,55.4,37.9(q.J 29 .4Hz) ,29.8(q,J

2 .5Hz) .1°F NMR(565MHz ,CDCI3)d -73.22(d ,J 4 .5HZ) .HRMS: [M+H]*calculated for
C13H13FaNO2* 2272 .0893 ,found 272 .0896 .

[0110] 14

o cul CF3
Noac + ML ———

3C OEt pMmso, Temp |
[0111] Q N"So
(O SoR
2a

1p 3
[0112] 1p (0 .20mmol) 2a(0 .4mmol) CuCl(0.03mmol) Zn
(0 .04mmol) DMSO (3mL)
100 22
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EAIPE 5:1) 3p(46mg,79 )

13
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[0113] mp 192-194 .H NMR(400MHz ,CDs0D)3 8 .01(s ,1H) ,7 .93-7 .86(m ,4H) ,
7 .62-7 .60(m ,1H) ,7 .54-7 .50(m ,2H) ,5.45(d ,J 4 .9Hz ,1H) ,3 .62-3 .51(m,1H) ,2.90(dd ,J

16 .8,7 .8Hz ,1H) ,2.73(dd ,J 16 .8,6 .7Hz ,1H) .}*C NMR(100MHz ,CDs0D) 171 .4,142 .8,
135.1,134 .5,132 .9,129.6,129.5,128 .3(q,J 277.6) ,128.7,127.9,127 7,126 .1,
124 6,96 .6(q,J 2.7HZ),38.6(q,J 29.0Hz),30.7(q,) 2.5HZ) .'°F NMR(565MHz ,
CDCI3) -73.56(d ,J 8 .8Hz) .HRMS:[M+H]*calculated for CisH13FsNO':268 .0944 ,found
268 .0945 .

[0114] 15
0 cu' CF3
NOAc + S —
FSC/\)LOE" DMSO, Temp |

[0115] H N

1q 2a 3
[0116] 19 (0 .20mmol) 2a(0 .3mmol) CuCl(0.02mmol) Zn
(0 .04mmol) DMSO (3mL)
100 23
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)

(EA:PE 5:1) 3q(42mg,71 )

[0117] mp 188-190 .*H NMR(400MHz ,CDCI3)5 7 .56 (s ,1H) ,7 .17-7 .15(m,

2H) ,7.11-7 .09(m ,1H) ,5.22(d ,J 3 .3Hz,1H) ,3.43-3.31(m,1H) ,2.83-2.71(m,6H) ,1 .83—

1.79(n ,4H) 3C NMR (100MHz ,CDCI3)5 168 .6 ,140 .5 ,139 2,138 .0,131 .2,129 .8 ,126 .5(q ,J
277 .6) ,125.9,122.3,93.9(q,J 2.8Hz),37.9(q,d 29.3Hz).,29.9(q,) 2.6Hz),

29.4,29.2.,22.9(d,J 2.3HZ) .2%F NMR(565MHz ,CDCI2)5 73 .26(d ,J 8 .5HZ) .HRMS: [M+H

J'calculated for CigHi7FaNO™:296 .1257 ,found 296 .1256 .

[0118] 16

3=NOAC + i —UI-
RG2S 0

S Et BMSO, Temp
[0119] .OQ Cf[ ,L

1 2a
[0120] 1r (0 .20mmol) 2a(0 .3mmol) CuCI(0.0meoI) Zn
(0 .04mmol) DMSO (3mL)
100 24
H20(2 .0mL) M HCI1(aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3r(28mg ,57 )
[0121] mp 130-132 .*H NMR(400MHz ,CDCI3)5 8 .14 (s ,1H) ,7 .32-7 .30(m ,1H) ,

7.27-7 .26(m ,1H) ,7 .08-7 .05(m ,1H) ,5.34(d ,J 3 .9Hz ,1H) ,3.42-3 .35(m,1H) ,2 .86-2 .73
(m,2H) .*3C NMR(100MHz ,CDCI3)> 168 .6 ,136 .7 ,134 .8,127 .8 ,126 .3(q,J 277 .6Hz) ,
126 .3,124 .4 ,94 .1(q,J 2.9Hz),37.8(q,J 29.6Hz),29.9(q,J 2.4HZ) .’°F NMR

14
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(565MHz ,CDC13)5 -73 .11(d ,J 8 .1HZ) .HRMS: [M+H]*calculated for CioHoFsNOS*:
248 .0351 ,found 248 .0350 .

[0122] 17
CF;
| NOAc /\i cu
+ _ - -
[0123] F3C OEt pMSO, Temp | | N"So
H
1s 2a
3s
[0124] 1s(0 .20mmol) 2a(0 .2mmol) CuCl(0.02mmol) Zn
(0 .04mmol) DMSO (3mL)
100 24
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA-PE 5:1) 3s(43mg ,81 )
[0125] mp 168-170 .*H NMR(400MHz ,CDCI3)S 8 .32(s ,1H) ,7 .46-7 .44(m,

2H) ,7 .39-7 .35(m ,2H) ,7 .32—7 .29(m ,1H) ,6 .83(d ,J 16 .6Hz ,1H) ,6 .57(d,J 16.6Hz,
1H) ,5.16(d ,J 4 .1Hz ,1H) ,3.45-3.32(m,1H) ,2 .84-2 .72(m ,2H) .13C NMR(100MHz ,CDC13)5
168.7,138.1,135.6,129.0,128 .8,128.7 ,126 .8 ,126 .2(q,J 277 .9) ,121.4,99 .2(q,J

2 .9Hz) ,37.9(q.J 29.5Hz) ,30.0(q,J 2 .4HZ) .°F NMR(565MHz ,CDCI3)S -73.09(d ,J

7 .8Hz) HRMS: [M+H] calculated for CigHisF3NO':268 .0944 ,found 268 .0945 .

[0126] 18

CF,
/\_)OI\ CUI

\\ —_—

[0127] . (‘:'" " OEL e | ﬁ?‘;SUT_‘I‘_Emp = a‘l' “‘Nf_"z(
s | H
1t 2a
3t
[0128] 1t (0 .20mmol) 2a(0.25mmol) CuCl(0.02mmol) Zn
(0 .05mmol) DMSO (3 .5mL)
80 24
H20(2 .0mL) M HCI1 (aq ,3mL) (4x 10mL)
(EA:PE 5:1) 3t(49mg ,77 )

[0129] mp 186-188 .*H NMR(400MHz ,(CDs)2C0X 8 .77 (s ,1H) ,7 .95-7 .88

(m ,4H) ,7 .80-7 .78 (m ,1H) ,7 .52-7 .50(m ,2H) ,7 .35(d ,J 16.7Hz ,1H) ,6 .99(d ,J 16 .6Hz,
1H) ,5.32(d,J 4 .4Hz ,1H) ,3.68-3.58(m,1H) ,2.84(dd,J 15.6,9.0Hz ,1H) ,2.65(dd,J

16 .7 ,6 .7Hz ,1H) .*C NMR(100MHz ,(CD3)2C0)5 168 .4 ,140 .4 ,135.0,134 .7 ,134 .4 ,129 .9(d,
J 2.0Hz),129 .5,129.1,128.7,128.2,128.1(q,J 277 .2Hz) ,127.5,127 .3,124 4,123 5
(q,J 5.3Hz),99.5(q,) 3.9Hz) ,38.4(q,) 28.6Hz),30.7(q,) 2.0Hz).°F NMR
(565MHz ,CDCI3)3 -73 .72(S) HRMS: [M+H]"calculated for CigHisFsNO':318.1100 ,found
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318.1101.
[0130] 19
0
[0131] [:;i;r g SRR B
1u 2a
3u

[0132] 1u (0 .20mmol) 2a(0.25mmol) CuCl(0.02mmol) Zn
(0 .05mmol) DMSO (3 .5mL)

80 36
H20(2 .OmL) IM HCI (aq ,3mL) (4x 10mL)

(EA:PE 5:1) 3u(20mg ,31 )

[0133] mp 142-144  *H NMR(400MHz ,CDCI3)5 7 .26-7 .25(m ,2H) ,7 .23(s ,1H) ,

7.16-7 .13(m ,6H) ,7 .06-7 .05(m ,2H) ,3 .55-3 .46 (m ,1H) ,3 .07—2 .94(m ,2H) .13C NMR
(100MHz ,CDCI3) 167 .8 ,138 .2,138.0,135.0,129 .8,129.0,128.7,128 .6 ,128 .2 ,126 .8(q,
J 265.1),110.9,108.6,43.2(q,] 27.8Hz),30.8(q,) 2.4Hz,1H) .°F NMR(565MHz
CDCI3) -70.37(d ,J 8 .6Hz) .HRMS:[M+H] calculated for CigHisF3NO*:318.1100 ,found
318.1098.

[0134] 20

[0135]
[0136] 1v (0 .20mmol) 2a(0.25mmol) CuCl(0.02mmol) Zn
(0 .05mmol) DMSO (3 .5mL)
80 30
H20(2 .OmL) IM HCI (aq ,3mL) (4x 10mL)
(EA-PE 5:1) 3v(47mg,75 )
[0137] mp 180-182 .'H NMR(400MHz ,DMS0)5 9 .88(s ,1H) ,7 .94-7 .91(m,

2H) ,7 .77(s ,1H) ,7 .62-7 .56 (m ,2H) ,7 .42-7 .32(m ,2H) ,5.32(d ,J 4 .8Hz,1H) ,3.94(s,
2H) ,3.73-3.65(m ,1H) ,2.82(dd ,J 16.6,7 .8Hz ,1H) ,2.56(dd ,J 16.7,6 .4Hz ,1H) .*°C
NMR (100MHz ,CDCI3) 168 .3 ,143 .4 ,143 .2 ,142 .1 ,141 .6 ,140 .4 ,132 5,127 .2 ,127 .1(q ,J
277 .6) ,126 .9,125.2,124 .7 ,122 .7 ,120 .4 ,120.0,93 .6(q,J 2.1Hz) ,36.4,36.3(q,J
27 9Hz) ,29.7(q,J 1.8HZ) .°F NMR(565MHz ,CDCI3)> -73.24(d ,J 8 .9HZ) .HRMS: [M+H]*
calculated for CioHisF3NO":330.1100 ,found 330 .1101.

[0138] 21
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[0139] 4
[0140]

[0141] 3a(0 .2mmol) (30mL) 10 Pd/C
(100mg) 12h. 4

[0142] (45mg ,98 ) .mp 124-126  .*H NMR(400MHz ,CDCI3)5 7 .42—7 .36 (m ,4H) ,

7.35-7.30(m,1H) ,4.60(dd ,J 11.6,4 .1Hz ,1H) ,3.03-2.96(m,1H) ,2 .64-2 .58(m ,1H) ,
2 .51-2 .43(n,1H) ,2 .27-2 .23(m ,1H) ,1.67(dd ,J 24 .8,12 .7Hz ,1H) .23C NMR(L0OMHz ,
CDCI3)5 172 .2,142 .9,130.0,129 .3,128 .1(q,J 275 .8Hz) ,127 .5,57 .5,38.6(q ,J
28 .6Hz) ,32 .4(d,J 2.6Hz),30.9(d,J 2.4Hz) .HRMS:[M+H]'calculated for CizHisFsNO
*:244 .0944 ;Found244 0945 .

[0143]
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