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Preparation of a Stable Trifluoroborate Salt for the Synthesis of 1-aryl-
2,2-difluoro-enolethers and/or 2,2-difluoro-1-aryl-ketones via Palladium

Mediated Cross-Coupling.

Jason D. Katz,* Blair Lapointe and Christopher J. Dinsmore
Department of Chemistry, Merck and Co., Inc., 33 Avenue Louis Pasteur, Boston, MA
02115.

Supporting Information: *H-NMR spectrum of 4b, and 'H, *°F, *C NMR spectra
for compounds 4c, 7, 9a-j,l, 10, 11.
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Sample name: P_Nu

Notebook: 0285510, Page: 0102-2

Data acquired: 12-Nov-2008, 11:00:38

Data file name: ProtonOl.fid

Data reprocessed: Fri Aug 14 16:10:19 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_Smm 8835

Sclvent: dmso
Ambient temperature

OBSERVE Proton, 499.813 MH=Z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 3.000 sec
Width 8012.8 H=z
8 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

Chemist: lapointb; MNotebook: 0285510; Page: 0102-2

Plotted:

T ek b
T A e T (P T B S R e T _ =
4 3 2 1 ppm
e s e bk
6.06 3.03 5.98
0.84 2.141.74 2.60

08/14 16:10:20
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Sample name: méh

Notebook: 0285510, Page: 0116-1

Data acquired: 25-Nov-2008, 15:53:34

Data file name: Proton0Ol.fid

Data reprocessed: Fri Aug 14 16:05:57 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_Smm_ 8835

Solvent: acetone
Ambient temperature

OBSERVE Proton, 499.814 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.000 sec
Width 8012.8 Hz
8 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

OMEM
= BF, K

dc

10 9 8 7

Chemist: lapointb; MNotebook: 0285510;

08/14 16:05:57 Restricted Confidential,

Limited Access
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CIhER

Sample name: salt on 11.4.08 T
Notebook: 0285510, Page: 0042 ol m_ﬂ _...n,.
Data acquired: 04-Nov-2008, 10:02:32 3
Data file name: Fluorine0l.fid
Data reprocessed: Fri Aug 14 16:13:24 EDT 2009
Chemist: lapointb hn
unknown , Probe: HFC S5mm 8835
Solvent: dmso
Ambient temperature
OBSERVE Fluorine, 470.295 MHz
Relax. delay 2.000 sec
Pulse 30.0 degrees
Acqg. time 1.133 sec
Width 69444.4 Hz
32 scans
DATA PROCESSING
Line broadening 0.9 Hz
Gauss apodization 0.462 sec
FT size 262144
ﬂ
_
_
- _ |
| |
|
e ™ " - — " [ e
T T T LI B T T T T I L S A A Iy I N O A i T L L L L L
-40 -50 -60 =70 -80 =90 =100 -110 =120 -130 -140 -150 -160 =170 Ppm
1.00 2.99
1.01
Chemist: lapointb; Notebook: 0285510; Page: 0042 Plotted: 08/14 16:13:25 Restricted Confidential, Limited Access
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Sample name: BF3EK salt

Notebook: 0286498, Page: 0190-1

Data acquired: 03-Apr-2009, 14:21:14

Data file name: CarbonOl.fid

Data reprocessed: Fri Aug 14 16:14:39 EDT 2009
Chemist: katzj

unknown , Probe: HFC_S5mm_ 8835

Solvent: dmso
Ambient temperature

OBSERVE Carbon, 125.678 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Width 30487.8 Hz
256 szcans

DECOUPLE H1l, 499.816 MHz
Power 40 4B
continuously on
hl_WOURST40 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

OMEM
B, K

dc

220 200 180 160

Chemist: katzj; Notebook: 0286498; Page:

140 120 100 80 60 40 20 0 ppm

0190-1 Plotted: 08/14 16:14:39 Restricted Confidential, Limited Access
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Sample name:
Notebook: 0285510, Page: 0074-1
Data acquired: 14-Oct-2008, 14:37:34 !

_ CIEM

Data file name: Proton0l.fid

Data reprocessed: Fri Jul 17 14:31:37 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_5mm_B8835 |

Solvent: cdell
Ambient temperature | 7

OBSERVE Proton, 499.811 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 3.000 sec
width 8012.8 Hz
8 scans

DATA PROCESSING
Line broadening 0.2 Hz
FT size 65536 {

e _ S S . — _ Rk S s SE—
9 8 7 6 5 4 3 2 1 ppm
0.95 4.03 1.99 3.09
2.09 2.00 2.01
Plotted: 07/17 14:31:37 Restricted Confidential, Limited Access

Chemist: lapointb; Notebook: 0285510; Page: 0074-1
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Sample name: Bl =
Notebook: 0296881, Page: 0048
Data acquired: 15-Jul-2009, 15:09:35
Data file name: Fluorine(0l.fid
Data reprocessed: Fri Jul 17 14:21:27 EDT 2009
Chemist: lapointb 7
unknown , Probe: CHF
Solvent: cdcl3
Ambient temperature
OBSERVE Fluorine, 470.292 MH=z
Relax. delay 2.000 sec
Pulse 30.0 degrees
Acg. time 1.133 sec
width 73529.4 Hz
32 scans
DATA PROCESSING
Line broadening 0.5 Hz
Gauss apodization 0.462 sec
FT size 262144
| ]
e e o s e e e s T R . —1 T SR e N
-50 -60 =70 -80 -90 -100 =110 =120 -130 -140 =150 =160 =170 -180 -190 ppm
L !
1.00
1.00
Chemist: lapointb; Notebook: 0296881; Page: 0048 Plotted: 07/17 14:21:27 Restricted Confidential, Limited Access
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F
aze
Sample name: carbon and proton 1A ERA

Notebook: 0285510, Page: 0074-1

Data acquired: 14-Oct-2008, 15:37:39

Data file name: Carbon0Ol.fid

Data reprocessed: Fri Jul 17 14:19:18 EDT 2009

Chemist: lapointb 7
unknown , Probe: HFC_Smm_8835

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Width 30487.8 Hz
256 scans

DECOUPLE H1, 499.814 MH=z
Power 39 dB
continuously on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

...I..|.|i.||“...._ T T P i o e o o 2

e S e e s L e [ T e

220 200 180 le0 140 120 100 80 60 40 20 0 Ppm

Chemist: lapointb; Notebook: 0285510; Page: 0074-1 Plotted: 07/17 14:19:18 Restricted Confidential, Limited Access
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Sample name: Ao _H

Notebook: 0296881, Page: 0029 _H
Data acquired: 26-Jun-2009, 10:57:07 ....\..

Data file name: Proton02.fid

Data reprocessed: Mon Jul 20 17:51:16 EDT 2009 _H_____.__._m__._.__._
Chemist: lapointb __._.__._m

unknown , Probe: HFC_5mm 8835

Solvent: cdcl3
Ambient temperature m_ 3

OBSERVE Proton, 499.811 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 3.000 sec
Width 8012.8 Hz
8 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

#___,_ L . ] L | E e

2.00 2.04 2.88

Chemist: lapointb; Notebook: 0296881; Page: 0029 Plotted: 07/20 17:51:16 Restricted Confidential, Limited Access
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Sample name:

Notebook: 0296881, Page: 0029 CRER
Data acquired: 02-Jul-2009, 17:29:34 Fam

Data file name: Fluorine02.fid 1
Data reprocessed: Fri Jul 17 14:46:54 EDT 2009
Chemist: lapointb mm
unknown , Probe: CHF

Solvent: cdcl3
Ambient temperature

OBSERVE Fluorine, 470.292 MH=z
Relax. delay 2.000 sec
Pulse 30.0 degrees |
Acqg. time 1.133 sec | I
width 73529.4 Hz |
32 scans

DATA PROCESSING
Line broadening 0.9 Hz
Gauss apodization 0.462 sec

FT size 262144 I |

T

— s R P——— P —— T - - e e —

-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm

1.00
1.02

Chemist: lapointb; Notebook: 0296881; Page: 0029 Plotted: 07/17 14:46:55 Restricted Confidential, Limited Access
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Sample name:

Chemist: lapointb; Notebook: 0285510; Page: 0066-2

Plotted: 07/17 14:48:08

Notebook: 0285510, Page: 0066-2 CIMER
Data acquired: 07-Oct-2008, 19:04:54 ?Lm

Data file name: CarbonOl.fid

Data reprocessed: Fri Jul 17 14:48:07 EDT 2009

Chemist: lapointb mm

unknown , Probe: HFC_S5mm_B8835

Solvent: cdcl3

Ambient temperature

OBSERVE Carbon, 125.678 MHz

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.300 sec

Width 30487.8 H=z

2000 scans
DECOUPLE H1, 499.814 MH=z

Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072

I
l '
ot i _ L 7 : ‘ Z i PR | Lia " _ . "
.||_m|._ i 32 e (o e | Ty a1 (R T S R T R (4 Juq_l.l_|..l.|. E 325 | LR N L T T TT =

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Restricted Confidential, Limited Access
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Sample name: b

Notebook: 0296881, Page: 0056

Data acquired: 23-Jul-2009, 14:04:01
Data file name: Proton02.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdcl3
Ambient temperature

OBSERVE Proton, 499.811 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 3.000 sec
wWidth 8012.8 Hz
16 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

b F,
fle

DR ER
fle

Hb

e — . - - . — _

l.88

Chemist: lapointb; Notebook:

0296881;

Page:

0056

2.00 2.02

Plotted: 07/23 17:50:05

8.85

ppm

Restricted Confidential, Limited Access
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Sample name:

Notebook: 0296881, Page: 0028

Data acquired: 26-Jun-2009, 10:52:36

Data file name: Fluorine0l.fid

Data reprocessed: Fri Jul 17 14:15:15 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_Smm 8835

Solvent: cdcl3
Ambient temperature

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec

Pulse 30.0 degrees

Acg. time 1.133 sec

Width 73529.4 Hz

32 scans
DATA PROCESSING

Line broadening 0.9 Hz

Gauss apodization 0.462 sec
FT size 262144

fule

hie F

ChEM
e

Sh

-50 -60 -70 -80 -90

Chemist: lapointb; Notebook: 0296881;

-100 =110 -120 -130 -140

1.00
1.01

Page: 0028 Plotted:

07/17 14:15:16

-150

| |
-160 -170 -180

Restricted Confidential,

e e

-190 ppm

Limited Access
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he F

fle
Sample name:
Notebook: 0285510, Page: 0090-4 IWERA
pata acquired: 05-Nov-2008, 14:37:57 e

Data file name: Carbon0l.fid

Data reprocessed: Fri Jul 17 14:12:48 EDT 2009

Chemist: lapointb 7 Sh
unknown , Probe: HFC_Smm 8835

Solvent: cdecl3
Ambient temperature

OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees |
Acqg. time 1.300 sec
width 30487.8 Hz
256 scans

DECOUPLE H1, 499.814 MHz
Power 40 4B
continucusly on
hl_WURST40 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

(5200 I A L S S I L ) L L L 20 s 15 e i 0 T A I L O LN B L L R

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Chemist: lapointb; MNotebook: 0285510; Page: 0090-4 Plotted: 07/17 14:12:49 Restricted Confidential, Limited Access
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Sample name: -

Notebook: 0296881, Page: 0032 K F
Data acquired: 17-Jul-2009, 11:36:40

Data file name: Proton02.fid

Chemist: lapointb _H_—____.__m—__._.._
unknown , Probe: CHF .r_u_.

Solvent: cdcl3
Ambient temperature
Sc
OBSERVE Proton, 499.811 MHz

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 3.000 sec

Width 8012.8 Hz

16 scans

DATA PROCESSING

Line broadening 1.0 Hz )
FT =size 65536 _

s m..m_l.l._|. 0 |

1.9D.96 1.98 2.90 6.44
1.00 2.00 2.10 1.02

Chemist: lapointb; Notebook: 0296881; Page: 0032 Plotted: 07/17 16:51:29 Restricted Confidential, Limited Access
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Sample name:
Notebook: 0296881, Page: 0032 ] _H_—__._.__m—__._.._
Data acquired: 17-Jul-2009, 11:38:24 =P

Data file name: Fluorine02.fid
Chemist: lapointb

unknown , Probe: CHF @ﬂ

Solvent: cdell |
Ambient temperature |

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec |
Pulse 30.0 degrees |
Acg. time 1.133 sec
width 73529.4 Hz
32 scans

DATA PROCESSING
Line broadening 0.9 Hz
Gauss apodization 0.462 sec I

FT size 262144 i

-90 -100 -110 -120 =130 -140

1.00
1.02

Chemist: lapointb; Notebook: (0296881; Page: 0032 Plotted: 07/17 16:49:31

-150

-160 -170 -180

Restricted Confidential,

-190 ppm

Limited Access


lapointb
Stamp


Page 18

Sample name:

Notebook: 0296881, Page: 0032

Data acquired: 20-Jul-2009, 15:05:15
Data file name: Carbon0l.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 30487.8 Hz
256 scans

DECOUPLE H1, 499.814 MH=z
Power 45 dB
continuously on
Hl wurst_ 7pSkhz modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

e s o e e e D
T T T T T

220 200 180

160

Chemist: lapointb; Notebook: 0296881;

140

Page:

0032

100

Plotted:

IR By T T R BARS FEE i .4II|.|“|_||__|_

80

07/20 17:29:38

60

Ol EN
Py

40 20 0 ppm

Rastricted Confidential, Limited Access
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Sample name: Qﬁw

Notebook: 0285510, Page: 0061-1

Data acquired: F3-Sep-2008, 19:03:18

Data file name: Proton02.fid

Data reprocessed: Fri Jul 17 14:33:40 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_5mm_B8835

Solvent: cdel3
Ambient temperature

OBSERVE Proton, 499.811 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.000 sec
width 8012.8 Hz
8 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

/ H ! % |
w
ﬁ
_ g
i
...... ; A— I S - - N —
9 8 7 6 4
1.91 2.00 2.95 2.97
1.92 2.02 2.03
Chemist: lapointb; Notebook: 0285510; Page: 0061-1 Plotted: 07/17 14:33:41

he O
CIME R

ad

Restricted Confidential, Limited Access
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he O
DME

Sample name:

Notebook: 0296881, Page: 0052

Data acquired: 21-Jul-2009, 11:57:33
pata file name: Fluorine0l.fid =15
Chemist: lapcintb
unknown , Probe: CHF

Solvent: cdel3
Ambient temperature

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec

Pulse 30.0 degrees

Acqg. time 1.133 sec _
Width 73529.4 Hz |
32 scans
DATA PROCESSING

Line broadening 0.9 Hz
Gauss apodization 0.462 sec
FT size 262144

i
|
1
i
i

-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm

Chemist: lapointb; Notebook: 0296B881; Page: 0052 Plotted: 07/21 16:06:17 Restricted Confidential, Limited Access
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p; F
Sample name: ?____m_H_
Notebook: 0285510, Page: 0061-1 DEM
Data acguired: 23-Sep-2008, 19:04:09
Data file name: Carbon0l.fid
Data reprocessed: Fri Jul 17 14:34:17 EDT 2009 =T
Chemist: lapointb
unknown , Probe: HFC_5mm 8835
Solvent: cdcl3
Ambient temperature
OBSERVE Carbon, 125.678 MHz |
Relax. delay 1.000 sec |
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 30487.8 Hz
1000 scans
DECOUPLE H1, 499.814 MH=z
Power 39 dB
continuocusly on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 131072
|
_
|
|
|
“ |
| I
I
"“
! I
i
m | “u
m _ | |
" " Z ._ _»._, | " & PP O | ;_.._. if m ..l.h a
B BEmmEE - L e T | R R R e -
220 200 180 160 140 120 100 80 60 40 20 0 ppm
Chemist: lapointb; Notebook: 0285510; Page: 0061-1 Plotted: 07/17 14:34:18 Restricted Confidential, Limited Access
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[/

sample name: | & F
Notebook: 0285510, Page: 0050-1 &
Data acquired: 12-Sep-2008, 15:16:28 m
Data file name: Proton0l.fid | __.____._m__._.__._
Data reprocessed: Fri Jul 17 14:39:52 EDT 2009 | hell
Chemist: lapointb |
unknown , Probe: HFC_5mm_B8835 | m
| E
Solvent: cdcl3
Ambient temperature
OBSERVE Proton, 499.811 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 3.000 sec
wWidth 8012.8 Hz
8 scans - H1 - B
DATA PROCESSING . . i ! |
= | ! {
Line U&om&mnwﬁm_a.mﬂmn e = = A
FT size 65536
|
|
mm
_
|
I
| | m__
.
Co
1 | {l
e — s - e : . — , ety — e b= -
7 6 5 4 3 2 1 Ppm
L e . Ll T —
0.98 0.95 2.00 2.94 2.92
0.960.96 2.01 2.02

Chemist: lapointb; Notebook: 0285510; Page: 0050-1 Plotted: 07/17 14:39:53 Restricted Confidential, Limited Access
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Sample name:

Notebock: 0296881, Page: 0053

Data acguired: 21-Jul-2009, 14:41:33
Data file name: Fluorine03.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: edecl3
Ambient temperature

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec

Pulse 30.0 degrees

Acqg. time 1.133 sec

wWidth 73529.4 Hz

32 scans
DATA PROCESSING

Line broadening 2.0 Hz

Gauss apodization 0.462 sec
FT size 262144

hAERA
el

Se

-50 -60 -70 -80

Chemist: lapointb; Notebook: 0296881; Page: 0053

-100

1.00

-110 -120 -130

1.03

Plotted: 07/21 16:08:25

-150

-160 -170 -180

-190 ppm

Restricted Confidential, Limited Access
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F
Sample name: 1
Notebook: 0285510, Page: 0050-1
Data acquired: 15-Sep-2008, 19:03:17 MER
Data file name: Carbon02.fid ?3mﬁu
Data reprocessed: Fri Jul 17 14:38:06 EDT 2009
Chemist: lapointb
unknown , Probe: HFC_S5mm 8835 Se

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MH=
Relax. delay 1.000 sec
Pulzse 45.0 degrees
Acqg. time 1.300 sec
Width 30487.8 Hz
1000 scans

DECOUPLE H1, 499.814 MH=z
Power 39 4B
continucusly on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

220 200 180 160 140 120 100 80 60 40 20 0

ppm

Chemist: lapointb; Notebook: 0285510; Page: 0050-1 Plotted: 07/17 14:38:06 Restricted Confidential, Limited Access
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Sample name: ﬁ.ﬂ

Notebook: 0285510, Page: 0078-6

Data acquired: 16-Oct-2008, 19:03:25

Data file name: Proton02.fid

Data reprocessed: Fri Jul 17 14:42:31 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_5mm_8835

Solvent: cdcl3
Ambient temperature

OBSERVE Proton, 499.811 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 3.000 sec
Width 8012.8 Hz ”

8 scans __

DATA PROCESSING _
Line broadening 1.0 Hz

FT size 65536 __

/

| N | R | LS
9 8 7 6 5 4
e { I
3.85 2.00 2.95
2.00 2.05
Chemist: lapointb; Notebook: 0285510; Page: 0078-6 Plotted: 07/17 14:42:32

Fal
OMEN

=
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Sample name:

Notebook: 0296881, Page: 0031

Data ﬂoﬂﬁwﬂmh“ﬂumlndhiuoom~ 12:26:50

Data file nmswr Fluorine0l.£fid

Data HnUHOnnnmwmu Fri Jul 17 14:45:11 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_Smm_8835
Solvent: nmnHw
Ambient temperature

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec

Pulse 30.0 de
Acqg. time 1.1
width 73529.4

grees
33 sec
Hz

32 scans
DATA PROCESSING
Line broadening 0.9 Hz

Gauss apodization 0.462 sec
FT size 262144

T e ——— T R ..1.........

-50 -60 -90 -100 -110

1.03
1.00

Chemist: lapointb; Notebook: 0296881; Page: 0031

-120

Plotted:

-130

-140

07/17 14:45:11

-150

-160

Restricted Confidential,

-170
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-180
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y F
— Fa
e name:
Notebook: 0285510, Page: 0078-6 OMEM
Data acquired: 16-Oct-2008, 19:04:17
Data file name: Carbon0l.fid 9f
Data reprocessed: Fri Jul 17 14:42:52 EDT 2009
Chemist: lapointb
unknown , Probe: HFC_5mm_8835
Solvent: cdcl3
Ambient temperature
OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Width 30487.8 Hz
2000 scans
DECOUPLE H1, 495.814 MH=z
Power 39 4B
continuously on
WALTZ-16 modulated
ﬂw,n.r PROCESSING
Line broadening 0.5 Hz
FT size 131072
4 ]|
M

j | ||

| “ m

| -

|

N | _ ___,F .Zr . | ﬁ | R
220 200 180 160 140 120 100 80 60 40 20 0 ppm
Chemist: lapointb; Notebook: 0285510; Page: 0078-6 Plotted: 07/17 14:42:52 Restricted Confidential, Limited Access
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Sample name: 45.1 &»y

Notebook: 0296881, Page: 0045

Data acquired: 14-Jul-2009, 16:05:44

Data file name: Proton03.fid

Data reprocessed: Thu Jul 23 17:59:05 EDT 2009
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdecl3
Ambient temperature

OBSERVE Proton, 499.811 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.000 sec
wWidth 8012.8 Hz
16 scans

DATA PROCESSING
Line broadening 1.0 Hz

FT size 65536

3.78 1.93
2.87

Chemist: lapointb; Notebook: 0296881; Page: 0045

Plotted:

Fh D EM

Sy

07/23 17:59:06
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] y; F

Sample name: 45.1 Ph A ER
Notebook: 0296881, Page: 0045

Data acquired: 14-Jul-2009, 16:07:28

Data file name: Fluorine(02.fid g

Data reprocessed: Thu Jul 23 17:56:12 EDT 2009 4

Chemist: lapointb

unknown , Probe: CHF

Solvent: cdecl3

Ambient temperature

OBSERVE Fluorine, 470.292 MHz

Relax. delay 2.000 sec

Pulse 30.0 degrees

Acg. time 1.133 sec

width 73529.4 Hz

32 scans

DATA PROCESSING

Line broadening 0.9 Hz

Gauss apodization 0.462 sec
FT size 262144

S I e e e - " M B 1 B i — T T RPLES -
-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 =190 ppm
1.00
1.02
Chemist: lapointb; Notebook: 0296881; Page: 0045 Plotted: 07/23 17:56:13 Restricted Confidential, Limited Access
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Sample name:

Notebook: 0285510, Page: 0052-3 Fh ChEM
Data acquired: 16-Sep-2008, 20:22:50

Data file name: Carbon0Ol.fid

Data reprocessed: Thu Jul 23 19:02:15 EDT 2009 mm

Chemist: lapointb

unknown , Probe: HFC_S5mm_ 8835

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
wWidth 30487.8 Hz
1000 scans

DECOUPLE H1l, 499.814 MHz
Power 39 dB
continuously on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

R L L R T e — I e e e

T _._.Iﬂ..«..m.._..ml.q.l_.._. e e e T —— ———

220 200 180 160 140 120 100 80 60 40 20 0 pPpm

Chemist: lapointb; Notebook: 0285510; Page: 0052-3 Plotted: 07/23 19:02:16 Restricted Confidential, Limited Access
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. <y
Sample name: i~

Notebook: 0296881, Page: 0058

Data acquired: 23-Jul-2009, 14:54:06
Data file name: Proton0l.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdel3
Ambient temperature

OBSERVE Proton, 499.811 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 3.000 sec
width 8012.§ Hz | fi
16 mambw‘ | [

DATA PROCESSING ~ -
Line broadening 1.0 Hz

FT size 65536

0.84 0.90
0.84 0.92

Chemist: lapointb; Notebook: 0296881; Page:

S——

0058

2.00 2.09
2.03 2.98

Plotted: 07/23 17:53:03

D=
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Sample name:

Notebook: 0296881, Page: 0058

Data acquired: 23-Jul-2009, 17:13:40
Data file name: Fluorine02.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdecl3
Ambient temperature

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec
Pulse 30.0 degrees
Acqg. time 1.133 sec
Width 73529.4 Hz
32 scans

DATA PROCESSING
Line broadening 2.0 Hz
Gauss apodization 0.462 sec

FT size 262144

OMER
OzM

Sh

U B e T o e s By

-50 -60 -70 -80 -90

-110

1.04

Chemist: lapointb; Notebook: 0296881; Page: 0058

-120 -130 -140

Plotted: 07/23 17:51:32

-150

e e = S B N e e

-160 -170 -180 -190
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Sample name:

Notebook: 0296881, Page: 0058

Data acquired: 23-Jul-2009, 17:03:27
Data file name: Carbon02.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 30487.8 H=z
256 scans

DECOUPLE H1l, 499.814 MHz
Power 45 dB
continuocusly on
Hl_wurst_7pSkhz modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

IR ER
Dol

Sh

T T T T R e R R
220 200 180

B B oy s s e S o e e

Hmo :__o So Hoo mo mo 3 No QHE

Chemist: lapointb; MNotebook: 0296881; Page: 0058 Plotted: 07/23 17:54:40 Restricted Confidential, Limited Access
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Sample HNHD»AJJ

Notebook: 0285510, Page:
Data acquired: 03-Nov-2008,
Data file name: Proton0l.fid

0092-3
15:15:42

Data reprocessed: Mon Jul 20 17:53:53 EDT 2009

Chemist: lapointb

unknown , Probe: HFC_S5mm_ 8835

Solvent: ecdel3
Ambient temperature

OBSERVE Proton, 499.811 MHz
Relax. delay 1.000 sec

Pulse 45.0 degrees
Acqg. time 3.000 sec
wWidth 8012.8 Hz

B scans

DATA PROCESSING

Line broadening 2.0 Hz

FT size 65536

0.92
0.90

0.96
1.01

Chemist: lapointb; Notebook: 0285510; Page:

0092-3

Plotted:

—

el
M= OMEM

=]

2.01

1.99

07/20 17:53:54

2.96
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Sample name: ” ?_II ﬁu?hmm?a

Noteboock: 0296881, Page: 0041

Data acquired: 20-Jul-2009, 11:24:00
Data file name: Fluorine03.fid
Chemist: lapointb m_
unknown , Probe: CHF

Solvent: cdel3
Ambient temperature

OBSERVE Fluorine, 470.292 MH=z
Relax. delay 2.000 sec

Pulse 30.0 degrees

Acqg. time 1.133 sec

width 73529.4 Hz

32 scans
DATA PROCESSING

Line broadening 0.9 Hz

Gauss apodization 0.462 sec
FT size 262144

ppm

-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190

1.00
1.02

Chemist: lapointb; Notebook: 0296881; Page: 0041 Plotted: 07/20 17:31:32 Restricted Confidential, Limited Access
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_H
Sample name: mx xf a&
Notebook: 0285510, Page: 0092-4 _
Data acquired: 03-Nov-2008, 16:22:42 Z _H.,___._._.._m?.._

Data file name: Carbon0l.fid

Data reprocessed: Mon Jul 20 17:55:31 EDT 2009

Chemist: lapointb .
unknown , Probe: HFC_Smm 8835 =1

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MH=z

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.300 sec [
wWidth 30487.8 Hz

256 scans
DECOUPLE H1, 499.814 MH=z
Power 40 dB

continuously on

hl_WURST40 modulated |
DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072

2 e e o o ” T ey £~ A A - - : e S N s B B o e I e S S et e o : — ———T

220 200 180 le0 140 120 100 80 60 40 20 0 ppm

Chemist: lapointb; Noteboock: 0285510; Page: 0092-4 Plotted: 07/20 17:55:31 Restricted Confidential, Limited Access
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Sample name: an

Noteboock: 0285510, Page: 0081-1

Data acquired: 20-Oct-2008, 19:03:42

Data file name: Proton02.fid

Data reprocessed: Fri Jul 17 14:36:28 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_5mm_B8835

Solvent: cdel3
Ambient temperature

OBSERVE Proton, 499.811 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.000 sec
Width 8012.8 Hz
8 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

I |
__ _ﬁ __ __\
_.\l|. = i £ _ |
e I_x I____ L___ .__ |1_ I_ |\ —1
_ _w
e |
] i
w m i .. i\
i AR e e s S = =
9 8 7 6 5 4
Z = rF 8 _I_L. —.." - “y I
0.95 2.02 94 1.99 2.94
0.94 1.00 2.00 2.02
Chemist: lapointb; Notebook: 0285510; Page: 0081-1 Plotted: 07/17 14:36:28
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Sample name:

Notebook:
Data acquired:

0296881,

Page: 0042

10-Jul-2009,

Data file name: FluorineQl.fid

Data reprocessed: Mon Jul 20 17:48:14 EDT 2009
Chemist: lapointb
unknown

Solvent: cdel3

Probe:

CHF

Ambient temperature

OBSERVE Fluorine,

470.292 MHz

Relax. delay 2.000 sec
Pulse 30.0 degrees

Acq.

32 scans

DATA PROCESSING

time 1.133 sec
Width 73529.4 Hz

Line broadening 0.9 Hz
Gauss apodization 0.462 sec

FT size 262144

17:03:28

Ok ENM
MH

El

-50

-60

Chemist:

lapointb; Notebook: 0296881; Page: 0042

-90 -100 -110 -120 -130 -140 -150

Plotted: 07/20 17:48:14

N —

-180

-160 -170

Restricted Confidential,
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Sample name:

Notebook: 0285510, Page: 0081-1

Data acquired: 20-Oct-2008, 19:04:37

Data file name: Carbon0l.fid

Data reprocessed: Fri Jul 17 14:37:05 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_5mm 8835

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Width 30487.8 Hz
1000 scans

DECOUPLE H1l, 499.814 MH=z
Power 39 4B
continucusly on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

s Y I Y a7 P [ I S G e e o SR, e 20 i e e

220 200 180 160

Chemist: lapointb; Notebook: 0285510; Page: 0081-1

Plotted: 07/17 14:37:06

CMIEM
=, MH

9

T Bamns . ..ﬂ__|_1_
60 40 20 0 ppm
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Sample name: proton and carbon Jf

Notebook: 0285510, Page: 0051-1

Data acquired: 15-Sep-2008, 14:27:17

Data file name: Proton02.£fid

Data reprocessed: Fri Jul 17 14:49:20 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_S5Smm_ B835

Solvent: cdecl3
Ambient temperature

OBSERVE Proton, 499.811 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.000 sec
wWidth 8012.8 Hz
8 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

1.91
1.94

Chemist: lapointb; Notebook: 0285510; Page:

0051-1

3.00

Plotted:

2.02

2. R e

2.95
2.03

07/17 14:49:20

OB
fule

=]
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Sample name:

Notebook: 0296881, Page: 0025

Data acquired: 26-Jun-2009, 10:46:32

Data file name: Fluorine0l.fid

Data reprocessed: Fri Jul 17 14:50:28 EDT 2009
Chemist: lapointb

unknown , Probe: HFC_S5mm_8835

Solvent: cdcl3
Ambient temperature

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec

Pulse 30.0 degrees

Acqg. time 1.133 sec

Width 73529.4 Hz

32 scans
DATA PROCESSING

Line broadening 0.9 Hz

Gauss apodization 0.462 sec
FT size 262144

O EM
fle

=]

-50 -60 -80 -90

Chemist: lapointb; Notebook:

0296881;

-100

1.00

Page:

-110

1.01

0025

-120 -130 -140

Plotted: 07/17 14:50:28

-150

-160 -170 -180 -190 Ppm
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Sample name:

Notebook: 0285510, Page: 0051-1 _U___._._.._m__._.__._
Data acquired: 15-Sep-2008, 19:44:10 TL

pata file name: Carbon02.fid e

Data reprocessed: Fri Jul 17 14:49:31 EDT 2009

Chemist: lapointb

unknown , Probe: HFC_S5mm_8835 =

Solvent: cdel3
Ambient temperature

OBSERVE Carbon, 125.678 MH=z
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 30487.8 Hz
1000 scans

DECOUPLE H1, 499.814 MHz
Power 39 dB
continucusly on
WALTZ-16 modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Chemist: lapointb; MNotebook: 0285510; Page: 0051-1 Plotted: 07/17 14:49:31 Restricted Confidential, Limited Access
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Sample name: '3

Notebook: 0296881, Page: 0055

Data acquired: 29-Jul-2009, 07:27:54

Data file name: Proton05.fid

Data reprocessed: Mon Aug 17 09:53:22 EDT 2009
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdcl3
Ambient temperature

OBSERVE Proton, 499.811 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.000 sec
Width 8012.8 Hz
16 scans

DATA PROCESSING
Line broadening 0.2 Hz

FT size 65536

o H OMEM

Ph CF,
10

4.02 2.10
3.00

Chemist: lapointb; Notebook: 0296881;

T 1 T T K T
5 4
L4 L — e
1.04 1.08 2.10
1.00 1.04 1.06 3.10
0055 Plotted: 08/17 09:53:22

Restricted Confidential, Limited Access
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o H OMEM

Sample name:

Notebook: 0296881, Page: 0055 Fh CFs
Data acquired: 28-Jul-2009, 17:09:03 AD

Data file name: FluorineO4.fid

Data reprocessed: Mon Aug 17 09:54:08 EDT 2009

Chemist: lapointb

unknown , Probe: CHF

Solvent: cdcl3
Ambient temperature

OBSERVE Fluorine, 470.292 MHz
Relax. delay 2.000 sec

Pulse 30.0 degrees

Acqg. time 1.133 sec

Width 73529.4 Hz

32 scans
DATA PROCESSING

Line broadening 0.9 Hz .
Gauss apodization 0.462 sec
FT size 262144

T A i B o S B T O G ; N i TP e

-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm

3.00

Chemist: lapointb; Notebook: 0296881; Page: 0055 Plotted: 08/17 09:54:08 Restricted Confidential, Limited Access
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Sample name:

Notebook: 0296881, Page: 0055

Data acquired: 25-Jul-2009, 07:29:18
Data file name: Carbon04.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: cdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 30487.8 Hz
256 scans

DECOUPLE H1, 499.814 MH=z
Power 45 4B
continuously on
Hl wurst_7pSkhz modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

0 H OMEM
uj“ U CF,

10

B B o R e ’ R

220 200 180 160 140

Chemist: lapointb; Notebook: 0296881; Page: 0055

R B e o e B o o B T T T 7T T T

120 100 80 60 40 20 0 ppm

Plotted: 07/29 09:44:19 Restricted Confidential, Limited Access


lapointb
Stamp


Page 46

Me S H OMEM
Sample name: 1) _
Notebook: 0296881, Page: 0059 1M
Data acquired: 29-Jul-2009, 09:13:22 ﬁwﬂw
Data file name: Proton02.fid . e
_ _ 11

Chemist: lapointb
unknown , Probe: CHF =
/
| 7
|
1
|

Solvent: cdcl3
Ambient temperature
= [ _\ I

[ _ [ [

OBSERVE Proton, h@m.mLH MHz w ] ; g / E /)
Relax. delay 1.000 sec - = 4 4 A
Pulse 45.0 degrees
Acg. time 3.000 sec
Width 8012.8 Hz
16 scans
DATA PROCESSING
Line broadening 0.2 Hz
FT size 65536

1.03 1.07 1.10 3.20
1.00 1.08 1.09 2.28 3.22

Restricted Confidential, Limited Access

0059 Plotted: 07/29 09:33:24

Chemist: lapointb; Notebook: 0296881; Page:
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Sample name:

Notebook: 0296881, Page: 0059

Data acquired: 29-Jul-2009, 09:15:11
Data file name: Fluorine02.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: ecdcl3
Ambient temperature

OBSERVE Fluorine, 470.292 MH=z
Relax. delay 2.000 sec
Pulse 30.0 degrees
Acqg. time 1.133 sec
Width 73529.4 Hz
32 scans

DATA PROCESSING
Line broadening 0.9 Hz
Gauss apodization 0.462 sec

FT size 262144

-90

Chemist: lapointb; Notebook: 0296881;

e S H OMEM
|4
CFa
11
T T G o ] itk S B
=110 -120 -130 -140 =150 =160 =170 -180 -190 ppm
0059 Plotted: 07/29 09:34:15 Restricted Confidential, Limited Access
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Sample name:

Notebook: 0296881, Page: 0059

Data acqguired: 29-Jul-2009, 09:23:10
Data file name: Carbon02.fid
Chemist: lapointb

unknown , Probe: CHF

Solvent: ecdcl3
Ambient temperature

OBSERVE Carbon, 125.678 MHz
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
wWidth 30487.8 Hz
256 scans

DECOUPLE H1, 499.814 MHz
Power 45 4B
continuously on
H1l wurst_T7pS5khz modulated

DATA PROCESSING
Line broadening 0.5 Hz

FT size 131072

220 200 180

Chemist: lapointb; Notebook: 0296881; Page: 0059

160

140

T B T =

100 80

Plotted: 07/29 09:40:07
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