Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2016

Gem-difluoromethylated and Trifluoromethylated Derivatives of
DMDP-related Iminosugars: Synthesis and Glycosidase Inhibition

Yi-Xian Li,” Kyoko Kinami,” Yuki Hirokami,’ Atsushi Kato,” Jia-Kun Su,” Yue-Mei Jia,” George W. J.
Fleet>? and Chu-Yi Yu"#?

“ Beijing National Laboratory for Molecular Science (BNLMS), CAS Key Laboratory of Molecular Recognition and Function, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100190, China. Email: yucy@iccas.ac.cn

b Department of Hospital Pharmacy, University of Toyama, 2630 Sugitani, Toyama 930-0194, Japan. E-mail: kato@med.u-toyama.ac.jp

¢ Chemistry Research Laboratory, Department of Chemistry, University of Oxford, Mansfield Road, Oxford, OX1 3TA, UK.

4 National Engineering Research Center for Carbohydrate Synthesis, Jiangxi Normal University, Nanchang 330022, PR China

Supplementary Information

(NMR spectra and Infrared spectra)
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[ S SN SN N S 1o} LIS LONNN NN O N MO NAME lyx4-131
EXPNO 31
PROCNO 1
Date 20100507
Time 17.30
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 128
H DW 55.600 usec
DE 8.00 usec
Bn(i) E TE 298.7 K
D1 1.00000000 sec
e, CF3 TDO 1
5 CHANNEL f1
z NUC1 1H
BnO OBn Pl 10.80 usec
14 PL1 3.00 dB
SFO1 300.1324010 MHz
SI 32768
SF 300.1300379 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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NAME lyx4-131
EXPNO 30

PROCNO 1

\\l\ //// % Date " 20100509
S\ — ime 5

INSTRUM  spect

PROBHD 5 mm DUL 13C-1
PULPROG _ 2gpg30
b} 65536

SOLVENT CDCI3
NS 231

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4597.6

bW 27.800 usec
DE 8.00 usec
TE 298.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

P1 12.50 usec
PL1 2.00 dB
SFO1  75.4752953 MHz
CPDP
NUC2
PCPD2 100.00 usec
PL2 3.00 dB
PL12 2233 dB
PL13 23.00 dB
B (?H SFO2  300.1312005 MHz
n('\) si 32768
SF. 75.4677490 MHz
N. WDW EM
1, CF3 SSB 0
LB 1.00 Hz
GB 0
| PC 140
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NAME lyx4-131
EXPNO 40
PROCNO 1
Date 20100509
Time 17.06
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
H TD 65536
Bn ? SOLVENT cDpcl13
? N NS 64
1, CF3 DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
o AQ 1.8219508 sec
RG 16384
BnO 14 OBn DW 27.800 usec
DE 8.00 usec
TE 299.1 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
= CHANNEL fl =
13C
J Pl 12.50 usec
P2 25.00 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
CHANNEL f2 =
waltzl6
NUC2 1H
P3 10.80 usec
P4 21.60 usec
PCPD2 100.00 usec
PL2 .00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME lyx-2016
EXPNO 55
PROCNO 1
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Compound 6:

Current Data Parameters

NAME lyx4-151
EXPNO 208
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100609
Time 11.54
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG zgflagn

TD 32768
SOLVENT CDC13

NS 16

DS 0

SWH 75187.969 Hz
FIDRES 2.294555 Hz
AQ 0.2179572 sec
RG 45

DW 6.650 usec
DE 6.00 usec
TE 673.2 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 19F

Pl 12.50 usec
PL1 0.00 dB
SFO1 376.4644691 MHz
F2 - Processing parameters
ST 65536

SF 376.4983540 MHz
WDW EM

SSB 0

LB 20.00 Hz
GB 0

PC 0.10

1D NMR plot parameters
24.

CX 00 cm
CcY 8.00 cm
F1P -51.980 ppm
Fl -19570.51 Hz
F2P -109.410 ppm
F2 -41192.70 Hz
PPMCM 2.39290 ppm/cm
HZCM 900.92450 Hz/cm
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NAME lyx4-151
EXPNO 10
PROCNO 1
Date_ 20100519
Time 9.44
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2930
553

TD 6!
SOLVENT D20
NS 6

DS 0

SWH 8992.806 Hz
FIDRES 0.137219 Hz
Al

Q 3.6438515 sec
RG 128
DW 55.600 usec
DE 8.00 usec
TE .
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
1H
10.80 usec

3.00 dB
300.1324010 MHz

32768
SF 300.1299726 MHz
EM

WDW

SSB 0
LB 0.30 Hz
GB 0

PC 1.00

11.057
13.097
-1 0.966
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NAME lyx4-151
EXPNO 12
PROCNO 1
Date 20100519
Time 9.51
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 816
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 8.00 usec
TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== = CHANNEL f1
HO H NUC1
\ N Pl 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
== = CHANNEL f2 ==
CPDPRG2 waltzl6
HO 6 OH NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
SI 32768
CF SF 75.4677490 MHz
3 WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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| S NAME lyx4-151
‘ | | EXPNO 21
| N PROCNO 1
Date 20100526
Time 9.48
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
D 65536
SOLVENT D20
NS 79
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 16384
DW 27.800
DE 8.00
TE 300.4
CNST2 145.0000000
D1 2.00000000
D2 0.00344828
D12 0.00002000
TDO 1
== CHANNEL f1l ==
13C
s ey M A A Alsondh 12.50 usec
L Wt ooty 25.00 usec
2.00 dB
75.4752953 MHz
== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
P3 10.80 usec
P4 21.60 usec
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Compound 7:
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NAME lyx4-161
EXPNO 10
PROCNO 1
Date_ 20100607
Time 17.20
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2930
3

TD 655
SOLVENT D20
NS 3

DS 0

SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 256

DW 55.600 usec
DE 8.00 usec

TE 300.6 K

D1 1.00000000 sec
TDO 1

======== CHANNEL f1 =====
NUC1 1H

P1 10.80 usec

PL1 3.00 dB

SFO1 300.1324010 MHz
Sl 2768

3!
SF 300.1299722 MHz
WDW EM

0

LB 0.30 Hz
GB 0
PC 1.00
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NAME lyx4-161
EXPNO 12
PROCNO 1
Date 20100607
Time 17.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 686
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 18390.4
DW 27.800
DE 8.00
TE 300.9
D1 2.00000000
D11 0.03000000
TDO 1
=== CHANNEL f1l ====
NUC1 13C
Pl 12.50
PL1 2.00
SFO1 75.4752953
=== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.33
PL13 23.00
SFO2 300.1312005
ST 32768
SF 75.4677490
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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NAME lyx4-161

EXPNO 20
PROCNO 1
Date 20100609
Time 9.07
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT D20
NS 111
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 8.00 usec
TE 299.9 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
== CHANNEL f1l ==
13C
12.50 usec
25.00 usec
2.00 dB
75.4752953 MHz
== == CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
P3 10.80 usec
P4 21.60 usec
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Compound 19:

lyx-221
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Il N WY VNI (7 | NAME lyx4-219a
12

EXPNO
PROCNO 1
Date 20101214
Time 9.14
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 96
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4597.6
DW 27.800 usec
OH DE 8.00 usec
| TE 296.0 K
N CF D1 2.00000000 sec
3 D11 0.03000000 sec
TDO 1
B CHANNEL f1 =
BnO OBn 13C
ent-19 12.50 usec
.00 dB
75.4752953 MHz
== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
ST 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
u PC 1.40
o . oo M i
e vy r " " o
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\\/ ‘ ‘ W\ NAME lyx4-219a
i I I H A I EXPNO 13
PROCNO 1
Date 20101214
Time 9.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT CcDC13
NS 36
DS 4
SWH 17985.611 Hz
?P* FIDRES 0.274439 Hz
N AQ 1.8219508 sec
CF3 RG 16384
DW 27.800 usec
DE 8.00 usec
. TE 295.8 K
7 CNST2 145.0000000
BnO OBn b1 2.00000000 sec
ent-19 D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==
13C
12.50 usec
l 25.00 usec
" FIPTIRTIPRNY | | WP . - " o . Ao b A Mo i~ " 2.00 dB

CHANNEL f2 ==
waltzl6é

22.33 dB
300.1312005 MHz
32768
75.4677490 MHz
EM
0
1.00 Hz
0

1.40
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NAME lyx4-222
EXPNO 10
PROCNO 1
Date_ 20101221
Time 9.20
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT D20
NS
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
H RG .
N DW 55.600 usec
nCF3 DE 8.00 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 1H
P1 10.80 usec
PL1 3.00 dB
SFO1 300.1324010 MHz
S| 32768
SF 300.1299684 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

- 1.000
0.966
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NAME 1lyx4-222
EXPNO 11
PROCNO 1
Date_ 20101221
Time 9.23
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 591
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 14596.5
DW 27.800 usec
wCF3 DE 8.00 usec
TE 297.9 K
R D1 2.00000000 sec
S D11 0.03000000 sec
HO OH DO 1
= CHANNEL f1 =
13C
Pl 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
ST 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
ey Y Noriy Shan Ladbdd U L o
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T#

Current Data Parameters

NAME 19F
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110128
Time 8.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgflgn
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 75187.969 Hz
FIDRES 2.294555 Hz
AQ 0.2179572 sec
RG 32
DW 6.650 usec
DE 6.00 usec
TE 673.2 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUCL 19F
Pl 12.50 usec
PL1 0.00 dB
SFO1 376.4418792 MHz
F2 - Processing parameters
ST 65536
SF 376.4983540 MHz
WDW EM
SSB 0
LB 5.00 Hz
GB 0
PC 0.10
it L —_
I I I I I I I I I I I
-55 -60 -65 =70 -75 -80 -85 -90 -95 -100 -105 ppm
Compound ent-8:
DN OAOALOLNOUOTTONTTNOOM
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NAME lyx-2016
EXPNO 39
PROCNO 1
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N _4CF;
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e B
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

1yx4-220
12

1

20101220
17.10
spect

5 mm DUL 13C-1
zgpg30
65536

D20

66

4
17985.611
0.274439
1.8219508
16384
27.800
8.00

298.0
2.00000000
0.03000000

Hz
Hz
sec

usec
usec

=

sec
sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

SI

SF

WDW

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH

CHANNEL f2 =

waltzlé

1H

100.00
3

23.00
300.1312005
32768
75.4677490
EM

0
1.00
0

1.40

1yx4-220
13

1

20101220

17.16

spect

5 mm DUL 13C-1
deptl135

65536

D20

22

4
17985.611
0.274439
1.8219508
16384
27.800
8.00

298.2
145.0000000
2.00000000
0.00344828
0.00002000
1

usec
dB
MHz

Hz
sec
usec

usec

sec
sec
sec

CPDPRG2

CHANNEL f2 ==
waltzl6

22.33
300.1312005
32768
75.4677490
EM

0
1.00
0

1.40




a0 v T
e e L T B B I oo
3 3 | |
' ' ' 704 ome1
1 1 ! 1
' ' 1670 om-1
s S S e e S e T S S i e e e e e R e e o L e S AR S S R S R R R
1 H 1 ! 1
- ; ; ;
e ‘ N CF;- 1388 om-1 ‘
188 om.
. e . e HO S A Lssness sl
: ent-8 : :
2043 om-1 : | i
3340 om-1 : ; 1275 eme ;
3 : I ;
; ' 1205 o |
T PSS P —— R S . —| .
| : | |
| | 1146 em-1 |
30 1 1
4000 2000 2000 1000 400
Wavenumber[cm-1]
64
Current Data Parameters
NAME 19F
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110128
Time 8.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgflgn
TD 32768
SOLVENT CDC13
NS 16
H DS 0
N SWH 75187.969 Hz
CF3 FIDRES 2.294555 Hz
AQ 0.2179572 sec
RG 32
=, DW 6.650 usec
HO H DE 6.00 usec
ent-8 TE 673.2 K
D1 1.00000000 sec
== CHANNEL f1 ==
19F
12.50 usec
0.00 dB
376.4418792 MHz
F2 - Processing parameters
SI 65536
SF 376.4983540 MHz
WDW EM
SSB 0
LB 5.00 Hz
GB 0
PC 0.10
| It
T T T T T T T T T T T
-55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 ppm



Compound 21a:

NANOHMULUOANOVOAHLODOTNDONOWMWOMUWOANMTCTOAATT OO AN O MO NOOMOW >~ O
OANNHOVWOWFOTONAHAAT ONTTMANAOOILITNOITNWOWMMOFOFTNOOWII™LWT N A
DM MOANANN—AATAANNA"A 10000~V ONWOWOIFITILTTOONDNNNAAST> WO T
[ [l oo R ToToTe T ITo RS IS I U M R U R R LN N DM

v ¢

20.26

7.5 7.0 6.5
(B} \\\\\\;\\\\\\\ J ) )3 et \\}\\\\\\\\\\
BnO (‘DszF3
N OH
H
BnO OBn
21a
T T T T T T T T T T T T 1
84 82 80 78 76 74 72 70 68 66 64 62 ppm
. - M“ ¥ e ) N L Hmmmku" W“ .
I I I I I I I I I I I I
160 150 140 130 120 110 100 90 80 70 60 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

lyx4-237a
10

1

20110224

22.24

spect

5 mm DUL 13C-1
zg30

65536

CDC13

2

0

8992.806
0.137219
3.6438515
45.3
55.600
8.00

296.0
1.00000000
1

Hz
Hz
sec

usec
usec

sec

= CHANNEL f1l =
1H
10.80 usec
3.00 dB
300.1324010 MHz
32768
300.1300276 MHz
EM
0
0.30 Hz
0
1.00
NAME lyx4-237a
EXPNO 20
PROCNO 1
Date 20110225
Time 13.13
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 104
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4597.6
DW 27.800 usec
DE 8.00 usec
TE 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



NAME lyx4-237a
21

EXPNO
NO O 0= OO W M=~ OO 0 PROCNO L
omoS = AROH®Y oMo ®Oin~ Date 20110225
Lesn AaRen Saaeeaen Time 13.21
R CodSdE 228060 INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT CDC13
NS 220
CF3 DS 4
BnO (‘sz SWH 17985.611 Hz
FIDRES 0.274439 Hz
N OH a0 1.8219508 sec
RG 16384
\ H DW 27.800 usec
5 DE 8.00 usec
BnO OBn TE 296.2 K
21a CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
= CHANNEL f1l ==
13C
Pl 12.50 usec
P2 25.00 usec
PL1 2.00 dB
SFO1 75.4752953 MHz

CHANNEL f2

T T T T T T T T T T T T T T T T T T T T
84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67|66 65 64 63 62 ppm

CPDPRG2 waltzl6é

NUC2 1H

P3 10.80 usec

P4 21.60 usec
y y P " Wy " h" wawors  PCPD2 100.00 usec

PL2 .00 dB

PL12 22.33 dB

SFO2 300.1312005 MHz

ST 32768

SF 75.4677490 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

HhT

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 ppm

2842 om-1
2368 om-1 : :
L] R N T A o | = IR AR B O o e B 1 |
: : : 698 om-1
H H H 742 em-1
: : 1408 o
: 1348 ¢gnd om-1
L e s e S R e e e g e S s P R s
: 1705 em-1
: : 1128 emd 4
a0 1 1 1
4000 3000 2000 1000 400

Wavenumber[cm-1]



1

=

Compound

7.317
7.296
7.281
7.266
7.260
7.230
7.170
7.155
5.197
5.157
5.132
5.092
5.010
4.982
4.627
4.583
4.542
4.519
4.442
4.425
4.402
4.385
4.335
4.296
4.276
4.246
4.222
4197
4.184
4.162
4.149
3.999
3.893
3.879
3.863
3.850
3.527
3.497
3.463

§

NAME lyx4-237b
EXPNO 10
PROCNO 1
Date_ 20110224
Time 22.19

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

53

TD 65536
SOLVENT CDCI3
NS 3

DS 0

SWH 8992.806 Hz

FIDRES 0.137219 Hz

AQ 3.6438515 sec

RG 0.3

DW 55.600 usec

DE 8.00 usec

TE 296.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 =====
1H

10.80 usec
3.00 dB
300.1324010 MHz
32768
300.1300324 MHz
EM

0
0.30 Hz
1.00
< (e} (=] D[ (|| |V |IN]| |©
~— [se) (=] oMM DOV 0|0 O
@ 9% |N©|LS|O%|R|D| S
ga — O —|MN|—OO|O|O -~
e B s e s B S S o S S S Sy B A A R
8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 ppm
NAME 1yx4-237b
EXPNO 22
PROCNO 1
0 o No® s oo e o N < Date 20110225
©o R TOoOooA ™ — 0 o~ .
©Q 0o~ AEOOo~Tm < o © ® Time 12.49
oo Sede Mo DS o @ oo INSTRUM spect
© © S NN © o © © PROBED 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 49
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 5792.6
DW 27.800
DE 8.00
TE 296.3
Dl 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 12.50
PL1 2.00
SFO1 75.4752953
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.33
PL13 23.00
T T T T T T T T T T T T 1 2?02 300'13é5222
84 82 80 78 76 74 72 70 68 66 64 62 ppm SF 75.4677490
WDW EM
SSB 0
LB 1.00
0

(1 W

\ \ \ \ \ \ \ \ \ \ \ \
160 150 140 130 120 110 100 90 80 70 60 ppm




NAME 1yx4-237b
EXPNO 23
= o~ 0 O @ T O O — N~ O ” o PROCNO 1
n 228888 SARD eI Date 20110225
oo DN o QM= @ oo Time 12.53
®® CRERRERR 8665 ] INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
D 65536
SOLVENT CDC13
NS 83
DS 4
BnO CszF3 SWH 17985.611 Hz
] ) FIDRES 0.274439 Hz
N ""OH AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 8.00 usec
TE 296.2 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

= CHANNEL f1 =
13C
12.50 usec
25.00 usec
2.00 dB
75.4752953 MHz

NUC2 1H
e e e e e e e L e e b
84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 ppm gi %g'gg 3222
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
o o e sl " ST 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T e
135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 ppm
110

100

3378 em-1

508 cm-1

& 110 e Tt e e i b o e £ Lt S e 5 | Bl
-
= 6 om-1
741 eme1
19415 Gm"'1264 i
om
et 1351 afcd
e T S S e S e s e e e s e s e b b s b
1138mmein-1
410
4000 2000 2000 1000

Wavenumber[cm-1]

400



NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

4.398
4.247
4.075
3.512

o
~
A
o

3.446

©
b
=

21.61
4.46
0.68

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

BnO
ent-21a

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
SI

SF
WDW
SSB
LB

GB

PC

i i M

TR Wi ? \ ¥ Y L

\
160

T T T
150 140 130 120 110 100

lyx4-224a
10

1

20110228

12.34

spect

5 mm DUL 13C-1
2g30

65536

CDC13

4

0
8992.806
0.137219

3.6438515

3.00
300.1324010
32768
300.1300310
EM

0
0.30
0

1.00

lyx4-224a
11

1

20110228
12.37
spect

5 mm DUL 13C-1
zgpg30
65536
CDC13

65

4
17985.611
0.274439
1.8219508
5160.6
27.800
8.00

296.0
2.00000000
0.03000000
1

CHANNEL f1

CHANNEL £f2
waltzl6

100.

23.00
300.1312005
32768
75.4677490
EM

0

1.00

0
1.40

Hz

Hz
Hz
sec

usec
usec

sec
sec




120
2:942t:m—1
3368 om-1 :
L i i S o e o ot i i b oo | el e o e
= >
. BnO OBn i 1
ent-21a g cm-1
742 om-1
B[ e S e B R R e S R R S S S A S S R A A R S R AR e S R A AT R 8 S e AT R s e i 4 AR A AR R et Sl
1706 cmet
1130 om-1
5 i i i
4000 2000 2000 1000 400
Wavenumber[cm-1]

Compound ent-21b:
LOOULNOMNOIONONONTIAOATALNODONDUOANT-TOMNOVWLOMOMO WL
NOOODOMNOUOWONTOOMNLDLOTOOLANITINONDITONDDOOTHIDANOLOHONOD
OONNNNANNNNNT QO EILTOOONT = = =00 0000 I
MNANMNMNMNNMNMMMMMMMMOOOSTSTTTTTTTTTTTTITITOOOOOOOM

n

NAME lyx4-224b
10

EXPNO
PROCNO 1
Date_ 20110228
Time 12.44
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 2
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3. 6438515 sec
RG
bW 55 600 usec
DE 8.00 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
1H
10.80 usec
3.00 dB
300.1324010 MHz
3276

8
300.1300204 MHz
EM

0
0.30 Hz

0
1.00

o
|

— of|©| (sfmfo~t]o)0] o
© o(©| = |f|o|N|X (@ (O] |[©
™~ =R [QOIT| |90\ |2
N af[o| [« |m|N|~|oo|o| |«

T
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 ppm



NAME 1yx4-224b
EXPNO 11
PROCNO 1
Date_ 20110228
Time 12.46
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 94
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096
bW 27.800 usec
DE 8.00 usec
TE 295.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl =
13C
12.50 usec
2.00 dB
75.4752953 MHz
= == CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

i relbonpodomepwiny Y i A A N K Vg d
I I I I I I I I I I I
160 150 140 130 120 110 100 90 80 70 60 ppm
120
LU i 1 e A v ] 508 o1
3371 em-1
3093 cm
2938 em-1
- : §
80~ I N
888 om-1
ent-21b TH |cm-1
1414 em-|
1672 ome 1952 et |
1264 om-1
BO0—
1082 om-1
50
4000 elaluli] 2000 1000

Wavenumber{cm-1]

400



Compound 9a:

NAME lyx4-240a
EXPNO 20
PROCNO 1
Date_ 20110301
Time 17.26
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zg30
5536

TD 6
SOLVENT D20
NS 3

DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz

3.6438515 sec
128
55.600 usec

10.80 usec

.00 dB
300.1324010 MHz
32768
300.1299535 MHz
EM

0
0.30 Hz
0
1.00
| |[© o)) © o
ol | 0 0 )
S IE=) o ©Q of
— — — N —
———m Y7 ——————
55 5.0 4.5 4.0 35 3.0 2.5 ppm
o W
33 NN SIBYYR
~
0 - TNONNM®OWYO 1yx-240a-C13
N N TONNOONDN
- NN ©©O©OOOoWnLwn NAME Iyx—22é6

NN PrOCNO 1

[T VY FYIVH (R P A A
. PN g e W b

140 130 120 110 100 90 80 70 60 50 40 ppm



-76.403
-76.413

NAME 19F
EXPNO 110318
\/ PROCNO 1
CF3
HO
H
N OH
R H
HO OH
9a
T " T " T " T " T " T " T "
-60 -80 -100 -120 -140 -160 -180 ppm
Compound 9b:
N~ DOONTOOWN®DOT D™ 0 ©AN
V-V ONRNT—OVONDNANT DN~ O
NS+~~~ O0O0 0O ®NO®ONOLWLWLW
TEFTLTLILTLTLILTONDONONON OO
NAME lyx4-240b
EXPNO 10
PROCNO 1
Date_ 20110301
Time 9.24
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
™D 5536
SOLVENT D20
NS
DS 0
SWH 8992.806 Hz
CF,4 FIDRES 0.137219 Hz
HO AQ 3.6438515 sec
oy RG 128
N OH DW 55,600 usec
DE 8.00 usec
H TE 294.1 K
K D1 1.00000000 sec
HO OH TDO 1
9b ======== CHANNEL f1 ========
NUC1 1H
P1 10.80 usec
PL1 3.00 dB
SFO1  300.1324010 MHz
s 32768
SF 300.1299574 MHz
wD! EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
~ ~ N vl o
< © | D |©
A < N Qe
~ N N ~ -~
—— 77—
55 5.0 4.5 4.0 3.5 3.0 2.5 ppm



[T

CF
HO 3

H o)
N_ /“"OH

7,

HO
9b

OH

.lL_AA‘-I;L“

.

TR i

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

1yx4-240b
12

1

20110301

9.30

spect

5 mm DUL 13C-1
zgpg30

65536

D20

154

4
17985.611 Hz
0.274439 Hz
1.8219508
7298.2
27.800 usec
8.00 usec

294.3 K
2.00000000 sec
0.03000000 sec

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
SI

SF
WDW
SSB
LB

GB

PC

m
b L

P RN "
WA VA B R A h ey W Wit

\
130

P1
P2
PL1
SFO1
CPDPRG2
NUC2
" 03
o W 0 W Ao e bt WA pa

\ \ \ \
125 120 115 110 105

\ \ \ \
100 95 90 85 80

CF
HO 3

ZT

"1 OH

1,

HO  OH

9b

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

CHANNEL f£2
waltzlé

23.00 dB

300.1312005 MHz
32768

75.4677490 MHz
EM

0
1.00 Hz
0

1.40

1yx4-240b
13

1
20110301
9.41
spect
5 mm DUL 13C-1
dept135
65536
D20
64
4
17985.611 Hz
0.274439 Hz
1.8219508 sec
16384
27.800 usec
8.00 usec
294.5 K
145.0000000
2.00000000 sec
0.00344828 sec
0.00002000 sec
1

CHANNEL f1

13C
12.50 usec
25.00 usec
2.00 dB
75.4752953 MHz

PCPD2
PL2
PL12
SFO02
SI
SF
WDwW
SSB
LB
GB
PC

85

80 75 70 65

60 55 50

ppm

CHANNEL f2
waltzlé
1H
10.80 usec
21.60 usec
100.00 usec
3.00 dB
22.33
300.1312005 MHz
32768
75.4677490 MHz
EM

0
1.00 Hz

0
1.40



-77.765
-77.781

NAME 19F
EXPNO 90318
\V PROCNO 1
J
-60 -80 -100 -120 -140 -160 -180 ppm
120
L S ~ —————————————————————————————————————————————————————— ———————————————————————————————————————————————————— R
1578 om-1
1408 om-1
=
.| T——— U R, V— TS SN | B 95| S————
1272 om-
1190 cm-
] S ------------------------------------------------------- B A R oo b -
138 em-1
50 3320 om-1 i i i
4000 3000 2000 1000

Wavenumber[cm-1]

400



Compound ent-9a:

[©)]
0
@
©
N NAME 19F
EXPNO 100318
PROCNO 1
I
T " T " T " T " T " T " T "
-60 -80 -100 -120 -140 -160 -180 ppm
DILTNONRONNODT—ONDROUONDNNDT - ONOM— =
O N—OONMNM-OONNTONANDOOTNONO— OO LW
NOOOOUMIIETMNM-OOO G O W0 D ©LWOLW LW LW
L T N ([
NAME lyx4-242a
EXPNO 10
PROCNO 1
Date_ 20110302
Time 15.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 536
SOLVENT D20
NS 2
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 128
DW 55.600 usec
DE 8.00 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
CHANNEL 1
1H
P1 10.80 usec
PL1 3.00dB
SFO1 300.1324010 MHz
Sl 32768
SF 300.1299666 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

3.074

ppm



1y,

NAME
EXPN
PROC!
Date
Time
INST
PROB
PULP
TD
SOLV!
NS
DS
SWH
FIDR
AQ
RG
DW
DE
TE
D1
D11
TDO

lyx4-242a

(0] 11
NO 1
20110302

15.36

spect

5 mm DUL 13C-1
zgpg30

65536

D20

177

RUM
HD
ROG

ENT

4
17985.611
0.274439
1.8219508
14596.5
27.800
8.00

295.9
2.00000000
0.03000000
1

Hz
Hz
sec

ES

usec

usec

sec
sec

== == CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T
TGS R NPTV TV | WA
I I I I I I I I I I I I I I I I I I
135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 ppm
177 om-1
1 547 emin
E i
___________________________ Ll e W S A —
zigaamm
1278 om-1
] S vkl AR R
: 1183 epft :
: | !
3329 om-1 didiom]
i i i
4000 3000 2000 1000 400

Wavenumber[cm-1]



19F
40318
lyx-242b
lyx-2016
44
1

NAME

EXPNO

PROCNO
NAME
EXPNO
PROCNO

ppm
S8
10 10
am
-

T
-180
(o]
™0
~
™

T
-160
(<2}
>
(32l
/

\
-140
N
F <
\

)

\
-120

§

000°}

T
-100
N~
&
<

N

68Lv—

-80

1€8°LL- r
NNwNN-v

\
-60
5.1

Compound ent-9b:

40 39 38 37 36 35 ppm

50 49 48 47 46 45 44 43 42 41



lyx-242b-C13
NAME lyx-2016
42

\\\\\ //// PROCNO 1

——129.578

—125.842
74.187
72.591
65.646
65.216
64.791
64.365
62.604
58.702
57.331

—122.106
~—118.370

“““ O R L A A M A
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

100

1730 cm-1

504 om-1

1406 om-1

%hT

1272 eme

1126 om-1

3303 em-1

1
30
4000 3000 2000 1000 400
Wavenumber[cm-1]




NAME lyx-243b
EXPNO 117
PROCNO 1
Date_ 20150820
Time 21.51
INSTRUM spect
PROBHD 5 mm PATBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 8
DS 0
SWH 15015.015 Hz
FIDRES 0.229111 Hz
AQ 2.1824322 sec
RG 57
DW 33.300 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
TDO 1
= CHANNEL f1
NUC1 1H
P1 12.00 usec
PL1 -0.60 dB
SFO1 600.1330006 MHz
Sl 65536
SF 600.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o ™ [ee)e))
(=] o —|©
< < | DD
Yo} ~ \:‘
-
9 8 7 6 5 4 3 2 1 0 ppm
H1
H5 H3 jp H4a H4
NAME 1yx-243b
PPM  exeno 118
PROCNO 1
Date 20150820
Time 21.53
INSTRUM spect
o) 3.4 PROBHD 5 mm PATEO Bb-
BnO y e Rt ]
05 @ 73 5 SOLVENT CDC13
- NS 16
12 Nda CF3 DS 8
SHH 6009.615 Hz
@ 4/ £36 FIDRES 2.934382 Hz
& AQ 0.1705268 sec
y RG 35.9
BnO OBn oW 83.200 usec
N 22 £3.7 DE 6.50 usec
TE 298.1 K
DO 0.00000300 sec
38 D1 1.48689198 sec
. D13 0.00000400 sec
D16 0.00020000 sec
™0 0.00016640 sec
£3.9
== CHANNEL f1 =
NUC1 1H
PO 12.00 usec
@ (H3, H4) 4.0 P1 12.00 usec
PL1 ~0.60 dB
. SFOL 600.1327006 MHz
74'1 GRADIENT CHANNEL =====
(H4a, H5) GPNAML SINE.100
Gpz1 10.00 %
E P16 1000.00 usec
4.2 NDO 1
™D 256
SFO1 600.1327 MHz
4.3 FIDRES 23.475035 Hz
@ 10.014 ppm
FnMODE oF
s1 1024
F4.4 SF 600.1300000 MHz
WDW SINE
@ a 0.00
LB .0 z
F4.5 o 0
BC 1.00
s1 1024
E MC2 QoF
4.6 SF 600.1300000 MHZ
WDW SINE
ssB 0
4.7 LB 0.00 Hz
GB 0
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 4.8
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 ppm
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INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 29pg30

D
SOLVENT CDCI3
NS 210

DS 4
SWH  18028.846 Hz
FIDRES 0275098 Hz
AQ 1.8175818 sec
RG 209.09
DwW 27.733 usec
DE 6.50 usec
TE 301.1 K
D1 2.00000000 sec
D11 ‘0.03000000 sec
0O 1
======== CHANNEL f1 ===
SFO1 754752949 MHz
NUC1 13C
P1 11.00 usec
si 32768
SF 75.4677485 MHz
Wow EM
SSB
LB 1.00 Hz
GB 0
PC 1.40
JLI ‘ . " l J M " PN . A
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
—NOWUNMWOO
<O OO N OO NMUONMNMNOONOOOIIMWOVOID
NDODD®O—O DO Or-r N~ DOTOAN~OO®HN
o0 00 00 60 o0 0§ IS N NN OOOMONDTOOMO
NANANNNNNN OTOUOTT OO ANNNOMAN NAME lyx-243b
T - - WONMNNMNMNMNMMMMMNOO© Eé’g\(‘%o 91
Date_ 20150819
Time 023
INSTRUM _ spect
PROBHD 5 mm DUL 13C-1
PULPROG _deplsp135
™ 65536
SOLVENT ~_cDCR3
NS 62
DS
SWH  12077.295 Hz
FIDRES __0.184285 Hz
AQ 27132404 sec
RG 209.09
DwW 41.400 usec
DE 6.50 usec
TE 3012K
CNST2 1450000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TD
13C
11.00 usec
2000.00 usec
S| 32768
SF_ 754677485 MHz
wow EM
SSB 0
i) 1.00 Hz
GB
PC 1.40
N " i ettt N A b FORTTD | RETTIN PRI " A
PNRAY ey v b Nty W Y iy Ol Ny

150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



ppm
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£110
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F130
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£170
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7.5

7.0

6.5

HS5

6.0

5.0

H4

4.5

H4

4.0

3.5

H1

3.0

ppm

0o
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NAME yx-243b
EXPNO 119
PROCNO 1
Date_ 20150820
Time 23.49
INSTRUM spect.
PROBHD 5 mm PATBO BB-

UL hsqeetgp

1024

16.9
150.9178993 MHz
777777 GRADIENT CHANNEL =====
SINE.100
SINE.100

80.00 %

20.10 %
1000.00 usec
2

u
A
PC 1.20
& 128
S ccho-antisee
SF 150.9028090 MHz
WDW Q:
GB 0
_ppm
£3.5
3.6
F3.7
£3.8
F3.9
F4.0
Ea1
£4.2
£43
Fa.4
£45
F46
Ea7
£a48

4.9

ppm



400

1000

1365 em-1

1783 em-1
2000
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Compound 25:

lyx-183

GLG'e
8€G°¢
6vS'¢
18G°€
Nmo.m/
vvo.mV
LEL'Y
Evl'y
65’y
cLyy
8LVv'Y

lyx-2016
48
1

NAME
EXPNO
PROCNO

L

syl
1160

L6L°1
8v.°0
1280

0002

9ec’L

718Gl |

6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm

7.0

7.5

8.0



137.871
137.809
137.647
137.141
137.013
128.608
128.566
128.497
128.409
128.358
128.293
128.085
128.015
127.977
127.885
127.831
127.790
127.727
96.219
84.130
83.546
81.399
81.319
77.463
77.040
76.617
73.451
73.396
73.340
73.036
72.895
72.738
72.624
72.549
72.390
70.502
70.239
69.371
68.192

e TN

Ll P .Almum

150 140 130 120 110 100 90 80 70

60

50 ppm

1yx-183-C13

NAME lyx-2016
EXPNO 49
PROCNO 1

an

B0

1505 cm-1

- 3337 em-1
==
|
1496 o1
T o L L e T Eicoconnnndton
| I !
1365 om-1 !
1206 cmdl '
| :
1454 e¢m-1 g
-1 |
738 emgi
: : !
602 em-1
1086 cm-1 E
20 | | |
4000 3000 2000 1000 400

Wavenumber[cm-1]



Compound 26:

5.275
5.249
5.222
4.788
4.304
4.280
4.256
3.903
3.876
3.849
3.787
3.775
3.747
3.735
3.713
3.697
3.673
3.655
3.625
3.597
3.574
3.554
3.530
3.016
3.003
2.989
2.974

\
|

NAME lyx4-193
EXPNO 10
PROCNO 1
Date_ 20101009
Time 5.28
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT D20
NS

DS 0

SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 64

DW 55.600 usec

1H
P1 10.80 usec
PL1 3.00dB
SFO1 300.1324010 MHz
SI 32768
SF 300.1299692 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
— o NN W0 AN
<t o DO N ()]
@ < NIz} j“?
o ~ ~—|IN| O o
T T T T T T T T
5.5 5.0 45 4.0 3.5 3.0 2.5 ppm
NAME 1lyx4-193
EXPNO 11
PROCNO 1
Date_ 20101009
Time 15.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT D20
NS 156
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 14596.5
DW 27.800
DE 8.00
TE 300.7
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 12.50
PL1 2.00
SFO1 75.4752953
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.33
PL13 23.00
SFO2 300.1312005
SI 32768
SF 75.4677490
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
- ull —— O " N ww
L L ol ojty i Ll g A e Y by o
e e e e B e e e B B
135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 ppm



Hz
Hz
sec

usec
usec

MHz

MHz

Hz

Hé6 H3 4 H1 -
4a
ppm
- 3.0
3.2
3.4
(H3, H4a)
(140, H6) (e
- 3.8
- a0y =)
4.0
4.2
. @
4.4
(H3, H6)
4.6
4 Kl ~4.8
5.0
= 5.2
5.4
T T T T T T T T T T T T T T
5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 ppm
2%
| |
iy
Current Data Parameters
NAME 19F
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110128
Time 8.19
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgflgn
TD 32768
SOLVENT CDC13
NS 16
Ds 0
SWH 75187.969
FIDRES 2.294555
AQ 0.2179572
RG 32
DW 6.650
DE 6.00
TE 673.2
D1 1.00000000
======== CHANNEL fl ====
NUC1 19F
Pl 12.50
PL1 0.00
SFO1 376.4418792
F2 - Processing parameters
SI 536
SF 376.4983540
WDW EM
SSB 0
LB 5.00
GB 0
PC 0.10
I I I I I I I I I I I I I
-114  -116 -118 120 122 124 126 128 130 -132 -134 -136 ppm



lyx-2016
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1
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1

1lyx-183b-C13

NAME
EXPNO
PROCNO
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EXPNO
PROCNO

G68°C9
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NO D0 © T

O NS ® COUWOWTOVT WO ON

ERSROR: R-JN NTOITNOD =0T ND 183b-dent 1

L ANININEN O - N MRDQQMNMNM®O *- ~dept

NN NNNAN NANTOOO—— 0L ™N

e WONNNNNNGOO©O© NAME lyx-2016
EXPNO 54

\\W \’ \\‘\/////// PROCNO 1

" | ) Mol bt I TR IYFOTTVENT TR Y FRRORRRTRY O ) A Akl " ‘xm..m“ N o
AN N oo aiuntat L ol L i Y W W i "“IIY St

135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 ppm

an
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T 2 Bl e Rttt | LSS
|
160 om-1
= b
|
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Compound 10:

NelToRRS 0 O — 00 0 W O 1) N — N O
O < NO 0O O OO0~ < @ ~
AN NN [o)TNe) Re o I m e D AT IR S LR LRl [e)Ie)]
T << MmO MmO ®m o mom o NEN
HO W R F
N_ \/ OH
HO'  oH
10
-] il
- (2] |l o o
I I I I I I I I I I I I
50 48 46 44 42 40 38 36 34 32 30 28 ppm
| | | [ \ ) )
HO R F
nl OH
HO _ OH
10
P ko cihosradachl ok i s " " L e . m i ;
: IR —-——— m — - : ‘ i !
I I I I I I I I I I I I I I I I I
135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 ppm

Current Data Parameters

NAME lyx-noe
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
Date 20110114
Time 9.17
INSTRUM spect
PROBHD 5 mm BBI 1H-BB
PULPROG 2930
TD 32768
SOLVENT D20
NS 8
DS 0
SWH 17985.611 Hz
FIDRES 0.548877 Hz
AQ 0.9110004 sec
RG 90.5
DW 27.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL f1l ==
1H
11.80 usec
2.00 dB

15.84893227 W
600.1330006

F2 - Processing parameters
SI 6384
SF 600.1300000 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.00
NAME 1yx4-193b
EXPNO 11
PROCNO 1
Date 20101027
Time 17.09
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 40
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 13004
DW 27.800 usec
DE 8.00 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1l ==
NUC1 13C
Pl 12.50 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
= = CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
PL13 23.00 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



| ARRR% NAME 1yx4-193b
12

EXPNO
PROCNO 1
Date_ 20101027
Time 17.12
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG deptl135
TD 65536
SOLVENT D20
NS 17
DS 4
SWH 17985.611 Hz
OH FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 8.00 usec
TE 298.5 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
NUCL 13C
Pl 12.50 usec
P2 25.00 usec
PL1 2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6é
NUC2 1H
P3 10.80 usec
P4 21.60 usec
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T
78 76 74 72 70 68 66 64 62 60 58 56 ppm
3 H1
H4, H7 H5
H2
ppm
(@) e W (Op) 3.0
w0 ?
-3.2
(H3, H5)
3.4
e
3.6
- =)
g
3.8
8
=
4.0
3
HOH,CF,C Ha Non
ANT Yy
10 2 4.2
) : (@) (@)
4.4

45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 3.0 29 ppm



Current Data Parameters

NAME 19F
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date 20110128
Time™ 8.29
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgflgn
TD 32768
SOLVENT CDC13
NS 16
DS 0
SWH 75187.969 Hz
FIDRES 2.294555 Hz
AQ 0.2179572 sec
F RG 32
DW 6.650 usec
OH DE 6.00 usec
TE 673.2 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 19F
Pl 12.50 usec
PL1 0.00 dB
SFO1 376.4418792 MHz
F2 - Processing parameters
ST 65536
SF 376.4983540 MHz
WDW EM
SSB 0
LB 5.00 Hz
GB 0
PC 0.10

-95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 ppm

Compound ent-27:

ONNONONTOLTNOU—NOTNNONDINONODOWOODONNCDW© N
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NNNNNNNNNNNOS I T I ITIITTITIITIITISTONONONOOMO®M O™ 1yx-197
NAME lyx-2016
EXPNO 50
PROCNO 1
o o of [w|N|w(o|wv
Is) ~ S| = |F|0|D
< © S| |o|o|N|~|©
o) o o| |o|<|m|o|—
L




lyx-2016
51
1

lyx-197-C13
NAME

EXPNO
PROCNO

€96'¢9
98€°€9
808°€9
¥9.°G9
12989
0c8’LL
8v6'LL
1GE°€L
€99°€L—~
_‘mo.vm\
9/€V.
G099/
8¢0°LL
Lay'LL
GEL'c8
909'¢8

=

mmtﬁ
oow.Rr/
L6zl -\
1wo'gzL-/

LIV /€L
wmw.nm_‘\
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Compound ent-10:

[PTTRTTTION]

150

lyx-169

896'¢C
€86'C
166'C
€er'e
VA4A%
897'¢
cev'e
GLGE
6€5°€
G99°¢
089'€
90L°€~X
veLr e,
191.°¢€
811.°€
€V8'¢
198°¢
268'¢
vi6°'€
0v6'€
9lev
ove'v
S[ST 4
vmw&\

F— —

=N

lyx-2016
41
1

NAME
EXPNO
PROCNO

63870 |

610’1l
¥00°¢C |
¥98°¢C 1

2001 |

ppm

25

3.0

35

4.0

4.5

5.0

5.5




—125.473
—122.234
—118.993
_~76.833
-76.203

61.670
61.375
60.998
60.633
60.336
60.108

/
\

140 130 120 110 100 90 80

70

50

40 30 ppm

1yx-169-C13
NAME lyx-2016
EXPNO 43
PROCNO 1

an

BT

20

70

3349 om-1

1439 ome1 | a1 ema

500 em-1

B0
4000 3000

Wavenumberfcm-1]

2000

1000

400



-117.471

18.134
-119.413
-119.445
-120.079

-120.112

NAME 19F

R DeNo 01z

-85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 ppm

Compound 29a:

AN ANOMO A OVAW ANMNTOOFOLMNAILTDAOONOMO OO I LHLWWO
DO NOONANAO0ONLTNON AN AN MO NONDATIDF A0DN=ODNONSONON
(\IN(\IN(\IHHOOOO\(DCOQJCOLOLDLOWW@mmmmm(\ll\l\[\l\l\\.OLDLf')LDLOLDLOQ‘mmmmO
1\1\1\1\1\1\1\mmmw<r<<r<r'<r<r'<r<r'<r<r'<rwwq‘wwwmmmmmmmmmmmmmmmmmm NAME 1yx4-157b
EXPNO 20
PROCNO 1
Date_ 20100522
Time 14.46
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 2
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 45.3
DW 55.600 usec
DE 8.00 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
SFO1 300. 1324010 MHz
SI 32768
SF 300.1300436 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o (=301 Qf & —[[eN[oo||0 wn
=1 0| (B S| & —||©|=|lo N~
‘O_ o| e < © N|[Oo|N|o -



NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
SI

SF
WDW
SSB
LB

GB

PC

A

PRI T)
" )

L

L«me}. o J ek il A e ol i
WV P Vil ¥

Ui

%T

\
140

I I I I I I I I
130 120 110 100 90 80 ppm

CHANNEL f1 =

CHANNEL f2 =

1yx4-157b
22

1
20100522
14.54
spect

5 mm DUL 13C-1

zgpg30
65536
CDC13
152

4
17985.611
0.274439
1.8219508
4597.6
27.800
8.00

300.3
2.00000000
0.03000000
1

13C

12.50

2.00
75.4752953

waltzl6

1H

100.00
3

23.00

300.1312005

32768
75.4678299
EM

0

1.00

0

1.40

Hz
Hz
sec

usec
usec

sec
sec

usec
dB
MHz

usec
dB
dB
dB
MHz

MHz

110

100

a0

B0

L

1722 em-1

3391 em-1

2868 om-1 |
1385 em1RE1 em-1

|
1466 om-1

698 om-1

G0
4000

1
T
2000 1081 om-1 000

Wavenumber[em-1]

3000

400



Compound 29b:

NAME lyx4-157¢
EXP 10
PROCNO 1
Date_ 20100522
Time 15.26
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
D 65536
SOLVENT CDCI3
NS

S 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 71.8
DW 55.600 usec
DE 8.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1

=== CHANNEL f1 ====;
NUC1 1H
P1 10.80 usec
PL1 3.00 dB
SFO1 300.1324010 MHz
SI 32768
SF 300.1300395 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
™ (o2} N~ N[O~ |0 (WO~
— o (2%} OO~ |~ T O
« Q A AR
~ o ol|lo < | OO v v v v |
-—
——— T [ T T T T T [ T T T T [ T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
NAME lyx4-157c
EXPNO 12
PROCNO 1
Date 20100522
Time 15.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 251
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 4597.6
DW 27.800
DE 8.00
TE 300.3
D1 2.00000000
D11 0.03000000
TDO 1
CHANNEL f1 ==
13C
12.50
OH 2.00
75.4752953
=== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.33
PL13 23.00
SFO2 300.1312005
ST 32768
SF 75.4677490
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
lou W L o bl b nmw
Y VTS P TSR
T T T T T T T T T
140 130 120 110 100 90 80 70 60 ppm

Hz
Hz
sec

usec
usec
K
sec
sec




NAME lyx4-157c
EXPNO 13
PROCNO 1
Date 20100522
Time 15.51
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
™D 65536
SOLVENT cpcl13
NS 173
?H DS 4
R F SWH 17985.611
N OH FIDRES 0.274439
o F:%6) 1.8219508
RG 16384
DW 27.800
DE 8.00
OBn TE 300.7
CNST2 145.0000000
D1 2.00000000
D2 0.00344828
D12 0.00002000
TDO 1
CHANNEL f1
L 13C
" ORI Y A o 12.50
WAV e 4 P SN NI A PPN lv\w"vlyv'v'y‘ 25.00
2.00
75.4752953
CHANNEL f2 ==
waltzl6
NUC2 1H
P3 10.80
P4 21.60
PCPD2 100.00
PL2 3.00
PL12 22.33
SFO2 300.1312005
SI 32768
SF 75.4677490
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
T T T T T T T T T T T T T
130 125 120 115 110 105 100 95 90 85 80 75 70 65 ppm

Hz
Hz
sec

usec
usec

sec
sec
sec

usec
usec
usec
dB
dB
MHz

MHz

110

100
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1605 eme1

1367 om-d

|
1485 ome1

730 om

|
698 om-1

L e e e

1099 em-1
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a0
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Compound 11:
T OITODO0OOD—MAN O OO —-—HOMNO©OONLW OO
OIFTANODOTMONDNLM TOULNMTOVOM—OONOTNO®©
DOONNNG©OWLOWLW DOVONNOOLUVLOTHMOHMMON
R ANp2RY SRR\
NAME lyx4-159a
EXPNO 10
PROCNO 1
Date_ 20100602
Time 9.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT D20
NS 3
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 128
55.600 usec
8.00 usec
298.6 K

1.00000000 sec
1

10.80 usec

3.00 dB
300.1324010 MHz
32768
300.1299717 MHz

EM
0
0.30 Hz
0
1.00
N N~ © 'e] @ o
[92] [s2] o < © o
o ~ ~ N o ~
T T T T T T T T T T T
5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 ppm
NAME lyx4-159a
EXPNO 12
PROCNO 1
Date 20100602
Time 9.12
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT D20
=000 AN~ M N~ NS 203
LWOMM®OAOOOM WM DS 4
O T N—AOO LW 000 SWH 17985.611 Hz
A FIDRES 0.274439 Hz
P e OBDBd b 20 1.8219508 sec
RG 14596.5
DW 27.800 usec
DE 8.00 usec
TE 298.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 12.50 usec
PL1 2.00 dB
SFOL1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
‘ ! ! ‘ tr0s 3001312605 v
F . MHz
62 61 60 59 ppm ST 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i

\ \ \ \ \
140 130 120 110 100 90 80 70 60 ppm



| | - NAME lyx4-159a
‘ ‘ \ / EXPNO 13
| | \l PROCNO 1
Date 20100602
Time 9.25
INSTRUM spect
PROBHD 5 mm DUL 13C-1
LLONLD ST O 0O AN PULPROG dept135
AN OO OO NN TD 65536
SO <TNNOO OO o SOLVENT D20
dhddddosasaa us s
O O LW WWYWOYWYWOWMOLI DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 8.00 usec
TE 299.2 K
" CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
NUC1 3C
Pl 12.50 usec
P2 25.00 usec
T T T T PL1 2.00 dB
62 61 60 59 ppm SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
P3 10.80 usec
P4 21.60 usec
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.33 dB
SFO2 300.1312005 MHz
SI 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
105 100 95 90 85 80 75 70 65 60 ppm
H H1
H3 H4
ppm
r3.25
(H2, H4)
r3.30
@ 106
° 8 . 335
H2 !
-3.40
HOH,CF.C  H; 3.45
W
4 r
(H3, H5) CH,OH 3.50
N H NH
A ‘ ) HO 4 - 3.55
(o
NOESY 3.60
r3.65
-3.70
D
(& e 375
3.80
r3.85
% -3.90
3
r3.95
T T T T T T T T T
5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 ppm




1838 em-1
120 ! L o SR . SO

612 om-1

1400 em-1

L e
-
s R o i s B B B B e B R B R S S S S B e S S A S S
| Rt SIS ;
3339 om-1
50 I | 1
4000 3000 2000 1000 400
Wavenumberfcm-1]
O 0 — <t 00 0 W) O ©
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© O~ OO0 ONN~
o0 00 ©O ANANANANANN
~ ~ [N NN Ne)Ne]
NN TTTYY Y NAME 197
EXPNO 14
N g PROCNO 1
T j T j T j T j T j T j T j T j T j T
-60 -80 -100 -120 -140 -160 -180 -200 -220 ppm



