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2,2-difluoro-2-(naphthalen-2-yl)-N-phenylacetamide (1)
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2-([1,1'-biphenyl]-4-yl)-2,2-difluoro-N-phenylacetamide (3)
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2-(benzo|d][1,3]dioxol-5-yl)-2,2-difluoro-N-phenylacetamide (6)
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2-(2-chlorophenyl)-2,2-difluoro-N-phenylacetamide (7)
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2,2-difluoro-2-(4-nitrophenyl)-/N-phenylacetamide (8)
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2-(4-(1,3-dioxoisoindolin-2-yl)phenyl)-2,2-difluoro-/N-phenylacetamide (10)

Reported as crude spectra due to product instability
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Normalized Intensity
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Acyl pyridine

SPARTAN '06 Quantum Mechanics Program: (PC/x86)

Job type: Geometry optimization.
Method: RB3LYP
Basis set: 6-311++G**
Number of shells: 94
Number of basis functions: 254
SCF model:

A restricted hybrid HF-DFT SCF calculation will be

Release 129v3

performed using Pulay DIIS + Geometric Direct Minimization

Optimization:
Step Energy
1 -401.3961113
2 -401.4015372
3 -401.4020804
4 -401.4021856
5 -401.4021957
6 -401.4021984

Max Grad.

0.029854
0.008402
0.003656
0.001139
0.000617
0.000098

Max Dist.

0.113431
0.028658
0.012766
0.003240
0.002694
0.000451
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Acyl naphthyridine

SPARTAN '06 Quantum Mechanics Program: (PC/x86)
Job type: Reading previous wavefunction
Program Wall Time:

v -

0:01:43.0

Job type: Geometry optimization.
Method: RB3LYP
Basis set: 6-311++G**
Number of shells: 123
Number of basis functions: 349
SCF model:
A restricted hybrid HF-DFT SCF calculation will be
performed using Pulay DIIS + Geometric Direct Minimization

Optimization:

Step

P AN R Do 000N R W -

Energy
-571.1218898
-571.1139464
-571.1118790
-571.1152007
-571.1173585
-571.1174501
-571.1159446
-571.1156235
-571.1182594
-571.1195774
-571.1193406
-571.1159352
-571.1179932
-571.1163104
-571.1175983
-571.1172826
-571.1173800
-571.1188846

Max Grad.
0.026687
0.056993
0.043438
0.063914
0.040548
0.048978
0.046017
0.041520
0.043872

0.034803
0.040878
0.037554
0.037640
0.045528
0.035723
0.032827
0.028489
0.033501

Max Dist.
0.127275
0.160596
0.127290
0.121107
0.154239
0.167773
0.137321
0.142244
0.123582
0.109485
0.159332
0.137704
0.127465
0.153135
0.114653
0.126958
0.113692
0.136040
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

-571.1200098
-571.1170009
-571.1212102
-571.1191474
-571.1223488
-571.1179763
-571.1243509
-571.1157264
-571.1246245
-571.1201839
-571.1252698
-571.1249947
-571.1253159
-571.1252933
-571.1253224
-571.1253183
-571.1253265
-571.1253241
-571.1253245

0.024799
0.028922
0.018048
0.027907
0.019356
0.028446
0.010815
0.030318
0.010266
0.024836
0.002850
0.007064
0.001115
0.001675
0.000397
0.000669
0.000240
0.000583
0.000116

0.108856
0.120453
0.112961
0.120189
0.095078
0.088185
0.112012
0.100130
0.131685
0.082638
0.038118
0.027975
0.005791
0.005674
0.004479
0.002966
0.002238
0.001639
0.001649
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1,8-naphthyridine

-

Center Atomic Atomic

Number Number Type
1 1 )] 3
2 6 "] 2
3 7 "] 1
4 6 )] 1
5 6 ("] )]
6 6 )] 2
7 6 %] %]
8 7 )] -1
9 1 "] 3
10 1 )] -1
11 1 )] 1
12 6 )] -2
13 1 "] -3
14 6 )] -2
15 1 ("] -3
16 6 %] -1

.196354
.291255
.154917
. 248325
. 000002
.398723
. 000000
.154917
.377349
.276090
.276092
.291253
.196354
.399724
.377353
. 248327

.366971
. 763543
.423803
.393596
.705629
. 6498527
. 725970
.423805
.116341
.478766
.478767
. 763546
.366970
. 6498529
.116338
.393594

. 000004
. 000080
. 000092
. 000031
. 000040
. 000062
. 000005
.000112
.000201
. 000146
. 000167
. 000094
. 000019
. 000063
. 000203
. 000024
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Pyridine

# opt b3lyp/6-311++g(d,p) maxdisk=3GB geom=connectivity

Center Atomic Atomic
Number Number Type
1 7 0

2 6 ("]

3 6 ("]

4 6 "]

5 6 )]

6 6 "]

7 1 )]

8 1 )]

9 1 )]

10 1 )]

11 1 "]

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

0.000000
0.000000
1.141771
-1.141771
-1.196725
1.196725
2.056782
-2.056782
-2.153718
2.153718
0.000000

1.416604
-1.383044
0.721225
0.721225
-0.671625
-0.671625
1.307240
1.307240
-1.180132
-1.180132
-2.467371
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Proposed chelated intermediate

-

-

# opt b3lyp/lanl2dz scrf=(solvent=acetonitrile) maxdisk=24GB geom=connectivity
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Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 1 a -4.784483 2.497544  -0.348375
2 6 a -4.167817  1.557673 -0.316295
3 1 a -5.663114 f.395214  -1.3568817
4 6 a -4.686979 A.399766 -A.876445
5 7 a -2.174531  @.358875  0.410690
6 6 a -3.924718 -0.805361 -B.337843
7 6 a -2.917873 1.488461 A.336432
8 6 a -2.636909 -8.775047 -0.212505
9 6 a -4.483119 -2.814435 -1.4268419
18 1 a -2.528359 2.366139 A.335803
11 6 a -3.611177 -3.154311 -1.37889%
12 1 a -5.383742 -2.838905  -1.884797
13 1 a -3.944718 -4.188745 -1.784196
14 6 a -2.334892 -3.879858  -@.798428
15 1 a -1.688998  -3.945283 -0.748835
16 7 a -1.835461 -1.924859 -0A.274626
17 6 a -0.419199  -1.923837  0.168651
18 6 a A.5083272 -2.452447 -B.683756
19 1 a A.151833 -2.763893 -1.667286
2a 6 a 1.937472 -2.642792  -B.442684
21 6 a 4.725692  -3.897178  -0.124925
22 6 a 2.566438 -2.437018 A.815416
23 6 a 2.735179  -3.886542 -1.532355
24 6 a 4.112854 -3.3688442 -1.377519
25 6 a 3.944586 2 -2.664533 A.966943
26 1 a 1.972456  -2.112735  1.661548
27 1 a 2.268817 -3.258611  -2.508387
28 1 a 4.705069  -3.6456094  -2.224444
29 1 a 4.411441 -2.505641  1.93587@
38 1 a 5.791816 -3.269189 -0.601478
3 g a -0.225179  -1.487694 1.395943
32 5@ a -0.460432  B.494465  2.822266
33 g a 2.8867589 3.589792 1.817758
34 16 a 1.9636016 2.255185 -@.883242
35 8 a B.669961  1.186808  @.379523
36 g a 3.264769 1.482398 -B.426842
37 6 a 1.888681 2.967847  -1.782377
38 9 a -0.288075  3.368352 -1.454849
39 9 a 1.898595 1.976648 -2.661478
4a 9 a 1.8246685 4.845285 -2.148635
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Amount product by 19F NMR (uMol)

Initial rates calculated:

First fluorination — 1.24 uMol/min

Second fluorination — 2.67 uMol/min

F NMR Kinetic Data
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——Difluorinated Product
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Npth Npth
R
OO 0 k =2.67 uMol/min OO o)

S:33




Infrared Spectroscopy Data

—Acid Chloride
—Acid Chloride, Sn(OTf)2, Naphthyridine
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— Acid Chloride, Sn(OTf)2
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F NMR Studies for 2-fluoro-2-phenylacetyl chloride

ARG_151_AC.001.001.1r.esp
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ARG_151_AC, nphth, SnOtf.001.001.1r.esp
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