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'H NMR for compound 11:

Acquisition Time (sec) 5.1121 ‘ Comment scaille
Date 17 Oct 2008 19:45:57
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 11-H.DX Ph \Ph
Frequency (MHz) 400.23 Nucleus 1H
Number of Transients 16 Origin Bruker BioSpin GmbH =N \A|/ N=
Original Points Count 32768 Owner smallmolecules Br ol ~ 0o Br
Points Count 32768 SW(cyclical) (Hz) 6410.06 Et
Solvent CHLOROFORM-d 11
ctrum Offset (Hz, 600.3422 Sweep Width (Hz, 6409.86
Temperature (degree C) 27.000
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13
C NMR for compound 11:
Acquisition Time (sec) 1.1535 [ comment scaille
Date 18 Oct 2008 04:40:51
File Name \\scone\NMR-Archive\J\CAMP\SCAILLE\221 PAPER\CPD 11-C.DX Ph \Ph
Frequency (MHz) 100.65 Nucleus 13C
Number of Transients 4096 Origin Bruker BioSpin GmbH =N N AI/ N=
Original Points Count 32768 Owner smallmolecules Br o'l >0 Br
Points Count 32768 SW(cyclical) (Hz) 28408.22 Et
Solvent DMF Spectrum Offset (Hz) 12084.8838 11
Sweep Width (Hz) 28407.36 Temperature (degree C) 27.000
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'H NMR for compound 12:

Acquisition Time (sec) 5.1120 Comment scaille

Date 14 Nov 2007 20:09:10

File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 12-H.DX Me M
Frequency (MHz) 400.23 Nucleus 1H NC_~ e
Number of Transients 64 Origin Bruker BioSpin GmbH

Original Points Count 32768 Owner smallmolecules TMSO Me
Points Count 32768 SW(cyclical) (Hz) 6410.26

Solvent GHLOROFORM-d 12
Spectrum Offset (Hz) _ 2400.1829 | Sweep Width (Hz) 6410.06

Temperature (degree C) 27.000
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C NMR for compound 12:
Acquisition Time (sec) 1.1535 Ce scaille
Date 15 Nov 2007 07:05:34
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 12-C.DX NG Me Me
I (MHz) 100.65 Nucleus 13C .
Number of Transients 4096 Origin Bruker BioSpin GmbH Me
Original Points Count 32768 Owner smallmolecules TMSO
Points Count 32768 SW(cyclical) (Hz) 28409.09 12
Solvent CHLOROFORM-d
Spectrum Offset (Hz)  12074.0957 \ Sweep Width (Hz) 28408.22
Temperature (degree C) 26.900
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'H NMR for compound 13:

A isition Time (sec) 5.1120 C scaille

Date 16 Nov 2007 23:28:27

File Name \\scone\NMR-Archive\/CAMP\SCAILLE\221 PAPER\CPD 13-H.DX

Frequency (MHz) 400.23 Nucleus 1H

Number of Ti i 64 Origin Bruker BioSpin GmbH

Original Points Count 32768 Owner smallmolecules MsO Me
Points Count 32768 /[ (Hz) 6410.26 13
Solvent CHLOROFORM-d

Spectrum Offset (Hz)  2400.1829 ‘ Sweep Width (Hz) 6410.06

T (degree C) 27.000 |
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13
C NMR for compound 13:
Acquisition Time (sec) 1.1535 [ comment scaille
Date 17 Nov 2007 11:38:52
File Name \\scone\NMR-Archive\d\CAMP\SCAILLE\221 PAPER\CPD 13-C.DX
Frequency (MHz) 100.65 Nucleus 13C
Number of Transients 4096 Origin Bruker BioSpin GmbH
Original Points Count 32768 Owner smallmolecules MsO Me
Points Count 32768 SW(cyclical) (Hz) 28409.09 13
Solvent CHLOROFORM-d
| Spectrum Offset (Hz)  12059.3564 \Sweeln Width (Hz) 28408.22
P (degree C) 26.900 |
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'H NMR for compound 4:

Acquisition Time (sec) 5.1120 ‘ Comment scaille
Date 08 Dec 2007 02:09:39
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 4-H.DX (o)
Frequency (MHz) 400.23 Nucleus 1H Me Me
Number of Transients 16 Origin Bruker BioSpin GmbH HO o <
Original Points Count 32768 Owner smallmolecules SH Me
Points Count 32768 SW(cyclical) (Hz) 6410.26 4
Solvent CHLOROFORM-d
Spectrum Offset (Hz)  2400.1829 ‘ Sweep Width (Hz) 6410.06
Temperature (degree C) 27.000
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C NMR for compound 4:

Acquisition Time (sec) 1.1535 ‘ Comment scaille

Date 08 Dec 2007 08:19:13

File Name \\scone\NMR-Archive\J/CAMP\SCAILLE\221 PAPER\CPD 4-C.DX 0
Frequency (MHz) 100.65 Nucleus 13C Me Me
Number of Transients 4096 Origin Bruker BioSpin GmbH HO ! \<
Original Points Count 32768 Owner smallmolecules SH Me
Points Count 32768 SW(cyclical) (Hz) 28409.09
Solvent CHLOROFORM-d 4
Spectrum Offset (Hz) 12075.8291 ‘ Sweep Width (Hz) 28408.22
Temperature (degree C) 26.900
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"H NMR for compound 2/16 mixture (90/10 DR, displacement route):

A isition Time (sec) 5.1120 ‘ C scaille o o

Date 20 Dec 2007 00:55:46 Me Me
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 2+16-H-FIRST ROUTE.DX N 7 Me N ~_Me
Frequency (MHz) 400.13 Nucleus 1H ‘

Number of Ti i 64 Origin Bruker BioSpin GmbH

Original Points Count 32768 Owner smallmolecules

Points Count 32768 SW(cyclical) (Hz) 6410.26

Solvent CHLOROFORM-d 2 16
| Spectrum Offset (Hz)  2395.5435 \ Sweep Width (Hz) 6410.06 90/10 DR

Temperature (degree C) 25.000
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13 . .
C NMR for compound 2/16 mixture (90/10 DR, displacement route):
Acquisition Time (sec) 1.1535 ‘ Comment scaille o) o
Date 22 Dec 2007 05:40:49 Me Me
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 2+16-C-FIRST ROUTE.DX N)S," Me N N Me
Frequency (MHz) 100.62 Nucleus 13C Y dr »d
Number of Transients 4096 Origin Bruker BioSpin GmbH NH Me NH Me
Original Points Count 32768 Owner smallmolecules
Points Count 32768 SW(cyclical) (Hz) 28409.09
Solvent CHLOROFORM-d 2 16
ctrum Offset (Hz) 12072.1592 ‘ Sweep Width (Hz) 28408.22 90/10 DR
Temperature (degree C) 24.900
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'H NMR for compound ent-12:

Acaquisition Time (sec) 5.1120 ‘ Comment scaille
Date 14 Nov 2007 20:23:29
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD ENT-12-H.DX NC Me Me
Frequency (MHz) 400.23 Nucleus 1H (] <
Number of Transients 64 Origin Bruker BioSpin GmbH TMSO Me
Original Points Count 32768 Owner smallmolecules
Points Count 32768 SW(cyclical) (Hz) 6410.26 ent-12
Solvent CHLOROFORM-d
Spectrum Offset (Hz)  2400.1829 ‘ Sweep Width (Hz) 6410.06
Temperature (degree C) 27.000
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13
C NMR for compound ent-12:
Acaquisition Time (sec) 1.1535 ‘ Comment scaille
Date 16 Nov 2007 05:40:00
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD ENT-12-C.DX NG Me Me
Frequency (MHz) 100.65 Nucleus 13C I
Number of Transients 4096 Origin Bruker BioSpin GmbH ™SO Me
Original Points Count 32768 Owner smallmolecules
Points Count 32768 (cyclical) (Hz) 28409.09 ent-12
Solvent CHLOROFORM-d
Spectrum Offset (Hz)  12076.6963 Sweep Width (Hz) 28408.22
Temperature (degree C) 27.000
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'H NMR for compound ent-7:

Acquisition Time (sec) 5.1120 [c scaille
Date 14 Nov 2007 20:38:04
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD ENT-7-H.DX O M
Frequency (MHz) 400.23 H e Me
Number of Transi 64 Origin Bruker BioSpin GmbH HO™ Y«
Original Points Count 32768 Owner smallmolecules OH Me
Points Count 32768 SW(cyclical) (Hz) 6410.26 ent-7
Solvent CHLOROFORM-d
Spectrum Offset (Hz)  2399.9873 \ Sweep Width (Hz) 6410.06
Temperature (degree C) 27.000 \
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13
C NMR for compound ent-7:
A isition Time (sec) 1.1535 Ce scaille
Date 15 Nov 2007 12:25:06
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD ENT-7-C.DX (o]
Frequency (MHz) 100.65 Nucleus 13C Me Me
Number of Transients 4096 Origin Bruker BioSpin GmbH HO ; ‘<
Original Points Count 32768 Owner lle: OH Me
Points Count 32768 (cyclical) (Hz) 28409.09 ent-7
Solvent CHLOROFORM-d
Spectrum Offset (Hz) _ 12076.6963 [ Sweep Width (Hz) 28408.22
Temperature (degree C) 27.000
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"H NMR for compound 2/16 mixture (84/16 DR, cyclization route):

Acaquisition Time (sec)

5.1120

\ Comment

scaille

Date 25 Sep 2008 18:46:39 o Me Q Me
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 2+16-H-SECOND ROUTE.DX N)S,' Me N N Me
Frequency (MHz) 400.23 Nucleus 1H \ s g >LS
Number of Transients 64 Origin Bruker BioSpin GmbH NH Me NH Me
Original Points Count 32768 Owner smallmolecules
Points Count 32768 SW(cyclical) (Hz) 6410.26
Solvent CHLOROFORM-d 2 16
Spectrum Offset (Hz)  2399.9873 ‘ Sweep Width (Hz) 6410.06
p (degree C) 27.000 \ 84/16 DR
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13 . . .
C NMR for compound 2/16 mixture (84/16 DR, cyclization route):
Acquisition Time (sec) 1.1535 [ comment scaille o o
Date 26 Sep 2008 04:41:33 Me Me
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 2+16-C-SECOND ROUTE.DX N)S," Me N N Me
Frequency (MHz, 100.65 Nucleus 13C ) d r Mg
Number of Transients 4096 Origin Bruker BioSpin GmbH NH Me NH Me
Original Points Count 32768 Owner smallmolecules
Points Count 32768 SW(cyclical) (Hz) 28409.09
Solvent CHLOROFORM-d 2 16
ectrum Offset (Hz)  12074.0967 | Sweep Width (Hz) 28408.22 84116 DR
Temperature (degree C) 26.900
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'H NMR for racemic compound 17:

Acquisition Time (sec) 5.1120 ‘ Comment scaille
Date 23 Aug 2008 00:03:28
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 17-H.DX o M
Frequency (MHz) 400.23 Nucleus 1H e Me
Number of Transients 16 Origin Bruker BioSpin GmbH HO
Original Points Count 32768 Owner smallmolecules H o Me
Points Count 32768 SW(cyclical) (Hz) 6410.26 T )
Solvent MeOH Spectrum Offset (Hz)  2398.0686 Cl
Sweep Width (Hz) 6410.06 Temperature (degree C) 27.000 %Mez
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Chemical Shift (ppm)
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C NMR for racemic compound 17:
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'H NMR for compound 2/16 mixture (50/50 DR):

Acaquisition Time (sec) 5.1121 ‘ Comment scaille
A Date 27 Oct 2008 23:30:09
h File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\50-50 2-16 MIXTURE H.DX

Frequency (MHz) 400.23 1H

Number of Transients 16 Origin Bruker BioSpin GmbH

Original Points Count 32768 Owner smallmolecules

Points Count 32768 SW(cyclical) (Hz) 6410.06

Solvent CHLOROFORM-d

| Spectrum Offset (Hz)  2400.0027 Sweep Width (Hz) 6409.86 50/50 DR

Temperature (degree C) 27.000
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C NMR for compound 2/16 mixture (50/50 DR):
Acquisition Time (sec) 1.1535 ‘ Comment scaille o o
Date 07 Nov 2008 05:40:57 Me
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\50-50 2-16 MIXTURE C.DX N . Me N
Frequency (MHz) 100.65 Nucleus 13C )LS ’ ‘g
Number of Transients 4096 Origin Bruker BioSpin GmbH NH Me NH Me
Original Points Count 32768 Owner smallmolecules
Points Count 32768 SW(cyclical) (Hz) 28408.22
Solvent GHLOROFORM-d 2 16
ectrum Offset (Hz) 12073.9639 ‘ Sweep Width (Hz) 28407.36 50/50 DR
Temperature (degree C) 27.000
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'H NMR for (8)-2,3-dimethyl-2-(methylsulfonyloxy)butanoic acid (synthesis of 18):

Acquisition Time (sec) 1.9925 ‘ Comment scui

Date 18 Sep 2008 01:11:18

File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPERWMESY-ACID-H.DX

Frequency (MHz) 400.16 Nucleus 1H (0]

Number of Transients 16 Origin Bruker BioSpin GmbH Me Me
Original Points Count 16384 Owner smallmolecules HO o <
Points Count 16384 SW(cyclical) (Hz) 8223.18 OMs Me
Solvent CHLOROFORM-d

Spectrum Offset (Hz, 2467.2554 Sweep Width (Hz, 8222.68

Temperature (degree C) 25.000
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3C NMR for (5)-2,3-dimethyl-2-(methylsulfonyloxy)butanoic acid (synthesis of 18):

Acquisition Time (sec) 1.1535 ‘ Comment scui
® Date 18 Sep 2008 03:25:22

Amn File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPERWESY-ACID-C.DX (o)
Frequency (MHz) 100.63 Nucleus 13C Me e
Number of Transients 2048 Origin Bruker BioSpin GmbH HO ““<
Original Points Count 32768 Owner smallmolecules OMs Me
Points Count 32768 SW(cyclical) (Hz) 28408.22
Solvent CHLOROFORM-d
Spectrum Offset (Hz)  12073.4746 ‘ Sweep Width (Hz) 28407.36
Temperature (degree C) 25.000

77.31
77.00
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'H NMR for compound 18:

Acquisition Time (sec) 1.9925 I

Comment scui
Date 18 Sep 2008 01:27:39
File Name \\scone\NMR-Archive\J/CAMP\SCAILLE\221 PAPER\CPD 18-H.DX Me M
Frequency (MHz) 400.16 Nucleus 1H HN » < e
Number of Transients 16 Origin Bruker BioSpin GmbH /& Me
Original Points Count 16384 Owner smallmolecules HN S OMs
Points Count 16384 SW(cyclical) (Hz) 8223.18
Solvent CHLOROFORM-d
Spectrum Offset (Hz)  2467.2554 | Sweep Width (Hz) 822268
Temperature (degree C) 25.000 18
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Chemical Shift (ppm)
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C NMR for compound 18:
Acquisition Time (sec) 1.1535 ‘ Comment scui
Date 18 Sep 2008 06:12:53 0o
File Name \\scone\NMR-Archive\JCAMP\SCAILLE\221 PAPER\CPD 18-C.DX Me M
Frequency (MHz) 100.63 Nucleus 13C HN " < e
Number of Transients 2048 Origin Bruker BioSpin GmbH Me
Original Points Count 32768 Owner smallmolecules s OMs
Points Count 32768 SW(cyclical) (Hz) 28408.22
Solvent CHLOROFORM-d
Spectrum Offset (Hz, 12071.7412 Sweep Width (Hz 28407.36
Temperature (degree C) 25.000 18
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COSY for racemic compound 17:

ppm
(0] F 1
wMe & ;ﬁ
HO N
H\"/O Me @ F 2
o @ @
NMe, °' .
® . F 3
17 mﬁ@
E 4
* -5
F 6
F 7
F 8
Vu@vn 4 F 9
T T T T T T T T T 10
10 9 8 7 6 5 4 3 2 1 ppm

HSQC for racemic compound 17:
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HMBC for racemic compound 17:

ppm
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'H-""N HMBC for racemic compound 17:
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