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1. HPLC Chromatogram of Fluorination Products
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Retention Time Area Area % Height Height %
18.160 130876531 50.47 2534724 53.81
19.864 128451886 49.53 2176088 46.19
Totals | 259328417 |  100.00 | 4710812 | 100.00 |
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Retention Time Area Area % Height Height %
17.924 217622833 84.43 3586151 81.27
20.132 40123778 15.57 826271 18.73
Totals | 257746611  100.00 | 4412422 | 100.00 |

Chiral sample
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8.732 14775829 20.68 381327 18.03
10.352 56661484 79.32 1733272 81.97
Totals 71437313 100.00 2114599 100.00
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Retention Time Area Area % Height Height %
8.784 3699041 49.75 194445 53.63
9.912 3735561 50.25 168094 46.37
\ Totals | 7434602 | 100.00 | 362539 | 100.00 |

Racemic sample
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Retention Time Area Area % Height Height %
12.544 13445373 49.54 373360 50.78
14.356 13692870 50.46 361825 49.22
\ Totals | 27138243 | 100.00 | 735185 | 100.00 |
Racemic sample
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Retention Time Area Area % Height Height %
12.220 17007049 17.27 320425 17.28
14.492 81483764 82.73 1534387 82.72
\ Totals | 98490813 |  100.00 | 1854812 | 100.00 |

Chiral sample
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Retention Time Area Area % Height Height %
5912 8053638 17.15 241788 13.39
7.004 38894427 82.85 1563960 86.61
Totals | 46948065 |  100.00 | 1805748 | 100.00 |
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Retention Time Area Area % Height Height %
6.044 6190037 49.40 323087 50.94
6.912 6341011 50.60 311149 49.06
\ Totals | 12531048 | 100.00 | 634236 | 100.00 |

Racemic sample

S5



O

Ph)%OEt
F 7\

2e
4000 4000
2 2000 sg\ ‘%\ L2000
. | | | JoN T
0 2 3 4 5 6
Minutes
Retention Time Area Area % Height  Height %
24226523 49.93 1693699 50.77
24296012 50.07 1642511 49.23
48522535 | 100.00 | 3336210 | 100.00 |
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797907 64.43 58574 60.19
440552 35.57 38740 39.81
| 1238459 | 100.00 | 97314 | 100.00 |

Chiral sample

mAu

mAu

S6



mAu

mAu

500

250

10.85-81.8

500

u

mA

250

0

-0

E 12.44 18.2

0 2 4 8 10 12 14 16 18 20
Minutes
Retention Time Area Area % Height Height %
10.848 7476587 81.80 267008 78.07
12.440 1662976 18.20 75023 21.93
Totals | 9139563 |  100.00 | 342031 | 100.00 |
Chiral sample
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Retention Time Area Area % Height Height %
10.316 11532128 48.91 369589 50.43
11.800 12044639 51.09 363256 49.57
| Totals | 23576767 |  100.00 | 732845 | 100.00 |

Racemic sample
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Retention Time Area Area % Height Height %
24.288 132223497 89.19 2069101 89.03
27.176 16028095 10.81 254896 10.97
\ Totals | 148251592 |  100.00 | 2323997 | 100.00 |
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24.224 71970053 49.76 1302776 53.90
26.676 72665895 50.24 1114459 46.10
| Totals | 144635948 | 100.00 | 2417235 | 100.00 |
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12.432 41124380 90.70 1336520 90.64
13.832 4214965 9.30 138013 9.36
\ Totals | 45339345 |  100.00 | 1474533 | 100.00 |
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12.160 76429475 50.56 2321847 53.94
13.308 74742615 49.44 1982343 46.06
\ Totals | 151172090 | 100.00 | 4304190 | 100.00 |
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24.288 132223497 89.19 2069101 89.03
27.176 16028095 10.81 254896 10.97
\ Totals | 148251592 |  100.00 | 2323997 | 100.00 |
Chiral sample
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| Totals | 144635948 | 100.00 | 2417235 | 100.00 |
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2. HRMS of C-1

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 1500
Element prediction: Off

Number of isotope peaks used for I-FIT = 3

Monoisotopic Mass, Even Electron lons
300 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:-0-150 H:0-200 N:1-5 O:1-5 F:-12-13
Kadam, Asha , (2)F-QN University of llinois, SCS, Mass Spectrometry Lab Q-tof UES21
Qtof_38759 46 (3.293) AM (Cen,3, 80.00, Ar,15000.0,716.46,0.70,LS 3); Sm (SG, 2x3.00); Cm (46:48) 1: TOF MS ES+
9.52e+002
0 775.2
775.1 776.2 7771 778.1 779.1
. : 7755 7758 | 7767 L TTT2 7776 W 7782 7785  779.2
L e el

774.00 774.50 T75.00 775.50 776.00 776.50 777.00 T777.50 778.00 778.50 779.00 779.50 780.00

Minimuam: -1.5
Maximam: 5.0 10.0 150.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
775.2214 775.2205 0.¢ 1.2 .5 7.5 H3Z2 N2 03 F13
775.2184 2.0 2.6 .5 g.4 H31 N2 o02 Fl2
775.21e5 4.¢ 6.3 .5 1z.¢ H3Z N4 05 Fl3
775.2154 €.0 7.7 .5 8.5 H31 N4 04 Fl12
Kadam, Asha , (2)F-ON University of lllnois, SCS, Mass Spectrometry Lab Q-tof UES21
Crtof 38752 35 (2.507) AM (Cen,3, 50.00, Ar,15000.0,716.46,0.70,LS 3} Sm (S5G, 2x3.00); Cm (31:35-8:18x8.000) 1: TOF MS ES+
100 7752 1.37e4
333.1
et
[Fre2
[388 6
7772
IE;BBJ ¥
3252 451.0 EEE
o T T T T T T T T T T T T T T T T T T T T T T T T T T 1 MIZ
50 0o 150 200 250 300 350 400 450 500 550 800 850 700 750 200 850 200
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3. LC-MS spectra of product 2h

—

Print of all graphic windows
Data File : (C:\CHEM32\1\DATA\12-04-12\024-0401.D
Sample Name : ethylmalonide

Acg. Operator : Asha Seqg. Line : 4
Acg. Instrument : Instrument 1 Location : vial 24
Injection Date : 4/12/2012 6:27:45 PM Inj : 1

Inj Volume : 4 nl
Method : C:\CHEM32\1\METHODS\CINCHONA.M
Last changed : 3/23/2012 1:40:38 PM by Asha

Current Chromatogram(s)
DAD1 A, Sig=254.4 Ref=360,100 (12-04-12024-0401.D)
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4. NMR spectra of catalysts and products

STANDARD IH OBSERVE

Solvent:
ampient temperature
GEMI 00EE  “Mighty3eo”

Relax, de 1.000 sec

Pulse 43.4 degrees

heg. time 1,908 sec OCHj3

L v A500.5 Hz

16 repetitions N
OBSERVE M1, 300.1266234 MHZ

DATA PROCESSING

FT size 32768

Total time 0 min, 43 sec x 'u,,o

CH,CH,CgF 3

13C DBSERVE

Pulte Sequence: sZpul
Solvent: COCI3

Ambient temperature
GEMINI=30088 "Mighty300~

Pulte 67.8 degrees

Acn. time 1.815 sec

Width 18761.7 Hz

2000 repetitions
OBSERVE Cl13, 75.4669004 MHz
DECOUPLE M1, 300.1281260 MHz

Power 36 dB

cont inuously on =
WALTZ=16 modulated
DaATA PROCESSING

Line broadening 1.0 Hz ()(:f+3
ET size 131072

Total time 1 hr, 10 min, 25 sec N

CH,CH,CgF 3

160 140 120 100 an 60 40 20

ppm

npm
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STANDARD 1H OBSERVE

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
GEMINI-300BE "Mighty3oo"

Relax. delay 1.000 sec
Pulse 43.4 degrees

Acg. time 1.998 sec

Width 4500.5 Mz

16 repetitions
OBSERVE W1, 300.1266210 MMz
OATA PROCESSING
FT size 32768
Total time 0 min, 39 sec

| I
| Uil
3 a
13C OBSERVE
Pulse Sequence: sZpul
Solvent: COC13
Gignt temperature
GEMINI-300BB 'ngl\‘fsﬂﬂ"

Pulse 67.8 degrees

acg. time 1.815 sec

Width 18761.7 Hz

1024 repetitions

OBSERVE Cl13, 75.4669021 MHZ
DECOUPLE Hl, 300.1281260 MHZ
Power 36 dB

cont inuously on

WALTZ-16 modulated
DATA PROCESSING

Line broagening 1.9 Hz

ET size 131072
Total time 36

n, 3 sec

OCHg

I
N
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STANDARD IH DBSERVE

Pulse Sequence: szpul
Solvent: CDCI13

ambient temperature
File: ON-acetate
GEMINI-300BE “Mighty3oo”

Relax. delay 1.000 sec
Pulse 43.4 degrees

acg. time 1.998 sec

Width 4500.5 Hz

16 repetitions

OBSERVE  H1, 300.1Z66Z05 MWz
DATA PROCESSING

FT size 32768

Total time 0 min, 45 sec .

130 OBSERVE

Pulse Sequence: sZpul
Solvent: COC13
Ambient temperature
GEMINI-300BE “Mighty3op=

Pulse 67.8 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

1024 repetitions
DBSERVE €13, 75.4689015 MHz
DECOUPLE HI, 300,1:B1260 MHz
Power 35 dB

continuously on

WALTZ=-16 modulated
DATA PROCESSING

Line broadening 1.0 Wz
FT size 131072
Total time 35 min, 3 sec

ppm

ppm
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STANDARD 1H DBSERVE

Pulse Sequonce: szpul

Solvent: ©OC13
Ambicnt temperature
CEMINI-200BB “Mighty3ss"

Relax. delay 1.088 sec
Pulse 43.4 degrecs
acq, time 1.398 sec
Vidth 4500.% Wz

Total time 0 min, 43 sec

13C DBSERVE

Pulse Sequence: sipul
Solvent: COC1Z

AmbiEnt temperature
CEMINI-300BB  =Mighty3ne=

Pulse 67.8 degreet

1024 repetitions
OBSERVE C13, 75.4688004 Wiz
DECOUPLE  HI, 380 1281360 WMz

OATA PROCESSING
Line broademing 1.0 Wz
FT size 151072

Total time 36 sin, 3 fec

NH
C2H4CsF13

NH
CoH4CqF 13

180 160 140

1om a0 &0 40 20 ppm
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STANDARD 1M OBSERVE

Pulse Sequence: sZpul

Solvent: COC13
hmbient temperature
GEMINI-300BB “Mighty300~

Relax. delay 1.000 sec
Pulce 43.4 degrees

Ach. time 1.998 see

width 4500.5 Hz

16 repetitions
OBSERVE Wi, 300.1266478 MMz
DATA PROCESSING
FT size 32768
Total time 0 min, 49 sec

STANDARD 1H OBSERVE

Pulse Sequence: s2pul
Solvent: COCI3

Ambient temperature
GEMINI-300B8 “~Mighty3oe™

Relax. delay 1.000 sec

Pulse 3.4 degrees

Acq. time 1.938 sec

Width 4500.5 Hz

16 repetitions

OBSERVE  HI, 300.1286478 MHz
DATA PROCESSING

FT size 32768

Total time 0 ain, 0 sec

Ph

Ph

7 OEt

“,
%,

F* “CH,Ph

2b

ppm
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STANDARD 1H OBSERVE

Pulse Sequence: sZpul

Solvent: COC13
Ambient temperature
GEMINI-3008B “Mighty3oe"

Relax. delay 1.000 sec

Pulse 43.4 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

16 repetitions

OBSERVE W1, 308.1266198 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 49 sec

10

STANDARD 1H OBSERVE

Pulse Sequence: s2pul
solvent: COC13

Ambient temperature
GEMINI-300BB "Mighty300”

Relax. delay 1.000 sec

Pulse 43.4 degrees

Acn. time 1.998 sec

Width 4500.5 Hz

16 repetitions
OBSERVE  H1, 300.1266227 MMz
DATA PROCESSING

FT size 32768

Total time & min, 49 sec

0 ppm

ppm
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul
Solvent: COC13

ambient temperature
GEMINI=-30088 “Mighty300"

Relax. delay 1.060 sec
Pulse 43.4 degrees O O
Acg. time 1.998 sec
width 4508.5 Mz
16 repetitions
H1, 200.1Z66478 MMz

ceeing
FT size 32768 Ph
Total time 0 min, 49 sec

OEt

“,
2,

2e

STANDARD 1H ODBSERVE

Pulse Sequence: sZpul
Solvent: COCI3

ARBiEnt temperature
GEMINI-300BE “Highty3oo"

Relax. delay 1.000 sec O O

Pulse 43.4 degrees

Acq. time 1.998 sec

Width 4500.5 Hz

16 repetitions

DBSERVE Hl, 300.1266208 MMz ;
DATA PROCESSING "ty
FT size 32768 7
Total time 0 min, 49 $ec

OEt

2f

S$19



STANDARD LH OBSERVE

Pulse Sequence: sZpul
Solvent: COCIZ

ambient temperature
GEMINI-308BB “Mighty3e0”

melax. delay 1.800 sec () ()

Pulse 43.1 degrees
Acq. time 1.998 sec
Width 4500.5 Hz
16 repetitions

OBSERVE  H1. 300.1266230 MHz
DATA PROCESSING Ph 7 OEt
FT size 32768 %,

Total time 0 min, 49 sec F 802

STANDARD 1H OBSERVE

Pulee Sequence: =2pul
Solvent: COCI3

ARBiENT temperature
GEMINI-390B8 “Mighty3eo”

O
O

Relax. delay 1.000 sec
Pulse 43.4 degrees
Acg. time 1.998 sec
Width 4500.5% Hz

16 repetitions Ph
DBSERVE HL, 300.1268221 MHz

DATA PROCESSING

FT size 32768

Total time 0 min, 49 fec

OEt

N
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13C OBSERVE

Pulse Sequence: s2pul
Solvent: €OCI3

Ambient temperature
GEMINI=300BB “Mighty3go"

Pulte 67.8 degrees
Acq. time 1.815 see

Width 18761.7 He

1824 repetitions

OBSERVE €13, 75.4665004 WHz

DECOUPLE H1, 380.1281260 WMz Ph

O
O

Power 26 #8

OEt

cont inuous 1y

N

y on
WALTZ=16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072

F
Total time 36 min, 3 sec
O

180 160 140 1z0 100 &an 60 40 20 npm

STANDARD 1H DBSERVE

Pulse Sequence: s2pul
Selvent: COC13

mbicnt temperature
I00BE  “Highty3oo-

Relaw. delay 1.000 sec O O

Pulse 43.1 degrees

ACH. time 1. 998 sec

Width 4500.5 Mz

16 repetitions Ph .
OBSERVE M1, 300.1266230 MHz B
DATA PROCESSING 7
FT size 32768 F

Total time 8 min, 49 sec

S21



13C OBSERVE

Pulse Sequence: sZpul
Solvent: COCI3
ABbignt temperaturc

GEMINT-30085

Pulse 7.8 degrees

Acq. time 1.81% sec

Width 18761.7 He

1024 repetitions
OBSERVE C13, 75 4669004 MHz
DECOUPLE W1, 300.1281260 MHz
Power 36 d

continuous ly on

WALTZ=15 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 26 min, 3 sec

Ph OEt

N
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