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General Reagent Information

All reactions were carried out under an argon atmosphere. All glassware used was dried in electric
oven at 120 °C. Racemic, (R)- and (S)-tert-butanesulfinamides are purchased from Jingzhou
Winchem Pharm. & Chem. Co., Ltd. All other chemicals were purchased and used as received.

General Analytical Information

All compounds were characterized by 'H NMR, *C NMR, ESI-MS and IR spectroscopy, and
elemental analysis. Copies of the *H and **C spectra can be found at the end of the Supporting
Information. Nuclear Magnetic Resonance spectra were recorded on a 300MHz instrument or a 400
MHz instrument. All *H NMR experiments are reported in & units, parts per million (ppm), and were
measured relative to the signals for residual chloroform (7.26 ppm) in the deuterated solvent, unless
otherwise stated. All *C NMR spectra are reported in ppm relative to deuteron-chloroform (77.23
ppm), unless otherwise stated, and all were obtained with *H decoupling. All IR spectra were taken
on an infrared spectrometer. All chiral HPLC analyses were performed on a liquid chromatography
with a Chiralcel OD-H chiral column (4.6 mm x 250 mm x 5 pm). All rotation data are recorded on
an auto rotation (Na D line, cell long 10cm, A = 589 nm). Electron-spraying ionization mass spectra
are recorded on an LC/MS instrument. Elemental analyses of these compounds are performed on an
elemental analyzer.

X-ray structure determination

A single crystal of (R)-N-(3-methoxyphenyl) tert-butanesulfinamide was cultured from a solution of
petroleum ether and ethyl acetate in a test tube. The single-crystal data were collected on an CCD
diffractometer. X-ray generator was operated at 50 kV and 1 mA using an Enhance MoK« radiation.
Data were collected with a ® scan width of 1°. The data reduction, empirical absorption correction,
and space group determination were done using CrysAlisPro RED (Oxford Diffraction, 2009). The
crystal structure was solved by direct methods and refined by full-matrix leasts quares method using
SHELXL97, present in the program suite WinGx (Version 1.63.04a). The molecular diagrams were
generated using ORTEP 3 and the packing diagrams were generated using CAMERON. Geometrical
calculations were done using PARST95 and PLATON. The positions of all H atoms were fixed
geometrically and refined isotropically using the riding atom model.

Crystal Data for (R)-N-(3-methoxyphenyl) tert-butanesulfinamide 3g. C11H1sNO,S, M =228.32,
Orthorhombic, a = 7.4418(9) A, b = 9.7027(12) A, ¢ = 16.862(2) A, U = 1217.5(3) A>, T = 293.0,
space group P212,2; (no. 19), Z =4, u(Mo Ka) = 0.248, 7010 reflections measured, 2481 unique (Rint
= 0.0309) which were used in all calculations. The final wR(F,) was 0.0916 (all data).

Description about the single crystal (R)-N-(3-methoxyphenyl) tert-butanesulfinamide 3g.

All of the N-aryl sulfinamides are crystalline solid and readily to crystalize. In order to probe the
internal reasons of these crystalline N-aryl sulfinamides, three-dimensional molecular structures and
crystal-packing modes of N-aryl tert-butanesulfinamide, a crystal of (R)-N-(3-methoxyphenyl)
tert-butanesulfinamide was cultured and analyzed.! The ORTEP style plot (Figure 1) shows the three
dimension structure of (R)-N-(3-methoxyphenyl) tert-butanesulfinamide 3g, and its stereo-structure
has uniform configuration (Figure 2) and is consistent with (R)-N-(3-methoxyphenyl)
tert-butanesulfinamide (Figure 1). The crystal stacking plot (Figure 2) clearly demonstrates the
strong N—H--*O=S hydrogen bonds in a head-to-tail fashion throughout the single crystal, which is



different from the racemic N-aryl tert-butanesulfinamides with a couple of hydrogen bonds between
(R)- and (S)-isomers.? The intermolecular hydrogen bonds throughout the single crystal should be the
main intermolecular force to keep N-aryl tert-butanesulfinamides in crystalline solid and make the
melting points of our single enantiomer products commonly higher than that of the corresponding
racemic ones.
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Figure 1. ORTEP style plot of (R)-N-(3-methoxyphenyl) tert-butanesulfinamide 3g in the solid state.
Thermal ellipsoids are drawn at the 50% probability level.
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Figure 2. Crystal stacking plot of (R)-N-(3-methoxyphenyl) tert-butanesulfinamide 3g.
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Table 2, entry 1

e e OSXOF CN-1122 o i e Current Data Parameters
O DD — UM A W ~ o < — m NAME 201-2010-145
e OO T MM — M o m m o EXPND y
& AR R < m B =
Q [ N S N N N AT s lils} — — = PROCNO 1
F2 - Acguisition Parameters
Date_ 20101125
Time 15.56
O INSTRUM av300
PROBHD 5 mm GNP 1H/13
¥ PULPROG 2930
7D 32768
S 5 = Ph SOLVENT CDC13
M\I NS 33
DS 0
m—l SWH 5995.204 Hz
FIDRES 0.182858 Hz
AQ 2.7329011 sec
3a RG 128
Dw B3.400 usec
DE 5.00 usec
TE 294.1 K
D1 1 00000000 sec
MCREST 0 00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ==
NUC? 1H
P1 10.50 usec
PL1 0.10 dB
SFO1 300.1321008 M4z
F2 - Processing parameters
5I 32768
SF 300.1300125 MHz
NDW EM
S5B 0
LB 0.10 Hz
GB 0
PC 1.00
J“\_,LJ 1D NMR plot parameters
M ) CX 20.00 cn
cy 30.00 cm
F1P 10.000 ppm
F1 3001.30 Hz
= R 8 % = FapP -0.500 ppm
5 ollo o < F2 -150.06 Hz
£ o e £ = PPMCM 0.52500 pom/cm
£ irm 2 o HZCM 157 56825 Hz/cm
F—%r 77777 -1 - T 1 7—];77777777'77 ol aaaa ‘ R T T T ==, S T '[77’ ) 'liil—‘_l
cpm B 6 4 2 0
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Current Data Parameters

NAME zgl-2011-123
EXPNO 2
PROCNO 1

F2 - Acguisition Parameters

Date_ 20110905
Time 16.15
INSTRUM av300
FROBHD 5 mm GNP 1H/13
PULPROG zgpg

0 65535
SOLVENT chc13

NS 128

0s 4

SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG B192

DW 22.050 usec
DE 5.00 usec
TE 300.3 K

D1 2.00000000 sec
dit 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0 01500000 sec
======== CHANNEL f1 =s======
NUC1 130

P1 10,50 usec
PL1 -0.81 @B
SFO1 75.4760505 MHz

CPDPRG2 waltz16
NuC2 iH
PCPD2 80.00 usec
PL2 0.10 dB
PL12 17.74 dB
PL13 17.74 dB
SFo2 300.1312005 MHz

F2 - Processing parameters

SI 65536
SF 75.4677512 MHz
WOW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00 cm
cY 30.00 cm
F1P 180.00C ppm
Fi1 13584 .20 Hz
Fap -20.000 pem
F2 -1509.35 Hz
PPMCM 1000000 ppm/cm

HZCM 754 .67749 Hz/cm
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(R)-N-phenyl tert-butanesulfinamide O
L
Affiliation: Chengdu University of Technology S . Ph
Operator: Xiaofei Sun N
Date: 2011-01-15,07:02:50 pm H
3a
HPLC Spectrum(R01. dat)
B5- 0
o i O
5. \}/ N
: H
45-
404
354
- -
=30-
25+
20
194
o 8 g 8
a oo b
0- I J_I 1 ll ! . g gl ]
0 1 2 3 4 5 6 7 3 10 11 12
Timemin)
Analytical Result Table
Entry Peak name Retention time Peak height Peak area Content
1 2.523 B6T. 27T 3837.418 0. 0000
2 2,980 362.474 2489, 500 0. 0000
3 R 4. 890 65930, T11 1177633, 625 0. 0000
4 5 9.132 620. 963 15766, 500 0. 0000
Total 67481.424 1199727, 044 0. 0000
2011-01-15
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Table 2, entry 2

(S)-N-phenyl tert-butanesulfinamide Q
Affiliation: Chengdu University of Technology - N -
Operator: Xiaofei Sun H
Date: 2011-01-15, 06:36:23 pm
HPLC Spectrum {303, dat)
17 i)
161
15
14 1 = e
154 = ‘
L k S g e
" N
10-
: H
S
74
B_
5 3
49 2 3 o
3‘, ) ™ oo g
t M 1
I =T
Qg ’ T t K T ! T
0 1 2 3 4 5 5 7 8 5 10 11
Time fmin)
Analytical Result Table
Entry Peak name Retention time Peak height Peak area Content
1 2. 548 1363. 931 23716. 303 0. 0ooo
2 2. 998 2010, 000 28350, 172 0. 0000
3 4. 048 270. 828 6021. 024 0. 0000
q 4. 998 1385. 000 14397, 400 0. 0000
5 9. 248 163186, 000 523086. 000 0. 0ooo
Total 21345, Th9 EB4570. 898 0. 0000
20110115
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[Table 2, entry 3|

Racemic N-phenyl tert-butanesulfinamide ?
Affiliation: Chengdu University of Technology S SRy P h
Operator: Xiaofei Sun N
Date: 2011-01-15,05:13:51 pm H
3c
HPLC Spectrum{racil. dat)
140- o
130- q)
120° @)
1104 9 /@
100- ﬂ/s N e
904 H o
80 -
B 704
B0~
50-
40
30- P
204 =t @ o
o 0% = @0
10 o] Tl -+ w
0 y LA LJ~. — - | } A
0 1 2 3 4 5 6 7 1 11 12
Time min)
Analytical Result Table
Entry Peak name Retention time Peak height Peak area Content
1 2.382 1801. 000 16946, 096 0. 0000
2 2.532 11262, 392 63321, 168 0. 0000
3 2. 690 1308, 304 11017.030 0. 0000
| 2. B98 22893. 348 11354. 656 0. 0000
5 4,148 1606. 273 12283, 800 0. 0000
] R 4,932 135888, 641 1664425. 125 0. 0000
T 6. 632 369.618 12779, BE2 0. 0000
8 3 T. 365 80747, 813 1680092, 376 0. 0000
Total 236367, 387 3482220. 131 0. 0000
2011-01-15




Table 2, entry 1

Affiliation: Chengdu University of Technology

Date: 2012-03-03
Operator: Xingzhao Tu

(R)-N-Phenyl ztert-butanesulfinamide
(Re-analyzed on March 3, 2012)

LZ

3a

HPLC, Diacel Chiralcel OD-H column, 90:10 hexanes/2-propanol, 1 mL/min, 254 nm.

.Ph
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i : ' | L - L Ly .

’ 1 : ! ’ " i8] i) ? " " "
No. Peak name Retention time Peak height | Peak area %Area
1 1.598 180.896 8894.000 0.0400
2 3.298 6251.119 167816.031 0.7554
3 3.732 6260.245 182906.109 0.8233
4 4.532 36682.633 1171849.375 5.2751
5 R form 5.398 804724.875 | 20392360.000 91.7958
6 7.632 1120.383 58378.520 0.2628
7 8.965 2252.696 46997.949 0.2116
8 S form 9.865 5018.881 180851.250 0.8141
9 11.165 60.742 1450.914 0.0065
10 11.965 100.323 3412.370 0.0154




Table 2, entry 2

U)-IIO

(S)-N-Phenyl fert-butanesulfinamide N
(Re-analyzed on March 2, 2012) H
Affiliation: Chengdu University of Technology
Date: 2012-03-02
Operator: Xingzhao Tu
HPLC, Diacel Chiralcel OD-H column, 90:10 hexanes/2-propanol, 1 mL/min, 254 nm.
a5 &
ao
85
50
75
70
B5
60
55
ESD
45
40
35
30
25 . §
15 g § ﬁ §
104 1 m\ﬂm - T 1 T
0 1 2 3 4 5 5 7 8 3 10 1 12 13 14
B8] Gnin)
No. Peak name Retention time Peak height Peak arca content
1 3.098 5633.063 71939.641 2.0452
2 3.365 5659.563 162936.469 4.6321
3 4532 9255.604 323006.406 9.1827
4 R form 5.498 1323.053 64346.371 1.8293
5 6.965 893.907 41569.352 1.1818
6 7.565 667.393 40414.406 1.1489
7 S form 9.565 83716.016 2811175.500 799181
8 13.332 45.400 2184.300 0.0621




Table 2, entry 3

Racemic N-Phenyl fert-butanesulfinamide

(Re-analyzed on March 3, 2012)

Affiliation: Chengdu University of Technology

Date: 2012-03-03
Operator: Xingzhao Tu

2
S\N,Ph
H

3c

HPLC, Diacel Chiralcel OD-H column, 90:10 hexanes/2-propanol, 1 mL/min, 254 nm.
(R)-N-phenyl zert-butanesulfinamide, 71 = 5.4 min; (S)-N-phenyl fert-butanesulfinamide, 7y = 9.2 min.

240
520
500
480
460
440
420
400
360
360
340
320
300
280
260
240
220
200
180
160
140
120
100
80
60

mv

o™

9.265

| kS I . L . . |
’ 1 : ? ! ’ 18] (i) ? " ! " "

No. Peak name | Retention time | Peak height Peak arca %Area

1 1.465 2041.278 71299.898 0.2789

2 3.298 4163.574 111637.867 0.4367

3 3.598 3542.793 93777.305 0.3669

4 4.332 1097.774 24640.658 0.0964

3 4.798 936.671 15603.623 0.0610

6 R form 5.432 520036.250 12750765.000 49 8833

7 7.098 3339.019 109928.320 0.4301

8 S form 9.265 277306.156 12364625.000 48.3727

9 11.865 398.016 14799.722 0.0579

10 13.632 499.800 4101.000 0.0160

10




Table 2, entry 4

ppm
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Current Data Parameters

NAME zql-2011-4
EXPNG |
PROCKND 1

F2 - Acguisition Parareters

Date_ 20110110

Time 16.0E
INSTRUM av300
PROBHD 5 mm QNP 1H/13
PULPRUG 2930

10 32768
SOLVENT CDC13

NS B

us 0

SWH 5905.204 Hz

£ IDRES 0.182959 Hz
AQ 2.7329011 sec
RG 128

o] 83.400 wsec
DE 6.00 usec
1€ 291.0 K

D1 1.00000000 sec
MCREST .00000800 set
MCWRK £.01500000 sec
NUCY

P1 10,50 usec
PLI 0.10 dB
SFO1 300.1321009 MHz

F2 - Processing parameters

SI 32768
SF 300,1300120 MHz
WOw M
558 0
L8 0.10 Hz
G8 0
PC 1 00

10 NMA plot parameters

CX 20.00 cm

cy 30.00 cm

F1P 16.000 ppm

Fi1 3001.30 Hz

FoP -¢ 500 ppm
F2 -150.086 Hz
PPMCM . 52500 ppm/cm
HZM 157 .5RB2% Hz/em
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Table 2, entry 4

Current Data Parameters

NAME z01-2011-104
o @D g} oo~ o S EXPND 2
~ = N o T ~ o W PROCHO 1
- < Mo~ io) < O Ul ru ™ o
= i =i o i a5 i sy £2 - Atquisitiun Parareters
—t = -~ Date. 20110803
‘ \ | J | ) Time 16.04
| 4 \ / TNSTRUM av300
| \ [ | PROBHD 5 mm GN2 11713
‘ PUL PROG 29p0
70 65536
SOLVENT €3C13
O NS 71
s 4
' ShH 22675.736 Hz
FIDRES £.346004 Hz
'S-K AQ 1 4451183 sec
N H6 8192
W 22.0580 usec
H DE 6.00 usec
TE 298 1 K
O 2 00000000 sec
Sd dit 0.03000000 sec
TELTA 1.89999898 sec
VCREST .00000000 sec
MCWRK 001500060 sec
THANNEL F1 ========
13C
10 .50 usec
-0.81 dB
75.4760505 MHz
pCPR2 80 00 uset
BL# 10 dB
AL12 17 "4 dB
2L 17.74 dB
502 300. 1312008 WHz
F2 - Proressing parameters
ST 65536
Sk 75.46775€9 MHz
WowW EM
53B 0
LB 1.C0 Hz
GH (0]
pC 1 40
10 NMR olot parameters
‘ I X 20.60 ©m
; J Lu_ N m () Cr 12.00 em
o Fie 200.500 ppm
=t 5139 .29 bz
19 Fop ~5.53C ppm
3 | ] 3 ’ ; | - ; i . o F2 ~45 .37 Hz
. ! g . e FPMCM 1030090 ppm/cm
poie 150 00 50 o

FZEM 737 31793 Rzscem
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Current Data Parameters

NAME zql-2011-14
EXPNO 1
PROCNO 1

F2 - Acquisition Pa~ameters

Date _ 20110328
Time 1B.09
INSTRLM av300
PROSHD 5 mm GNP 1H/13
PULPROG 2930
D 32768
SOLVENT CDC13
NS B
DS 0
SWH 5995 204
FIDRES 0.182958
AQ 27329011
RG 128
oW 83.400
DE 5.00
TE 292 7
D1 1 00000000
MCREST 0 00000000
MCWRK 0 91500000
======== CHANNEL f1 ====
NUC1 1H
P1 10 .50
pLY 0.10
SF01 300 1321009

usec
o6
MHz

F2 - Processing parameters

51 32768
SF 300, 1300061
WOW EM
558 0
LB 010
GB 0
BE. 1.00

1D NMR plot parameters

CX 20.00
CyY 30.00
FiP 10 000
F1 3001 30
F2P -0.500
F2 -150 0B
PPMCM 0.52500
HZCM 157 .56825

MHz

om

cw

ppm

Hz

pem

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME zq1-2041-52
EXPNO 2
PROCNO 1

F2 - Acguisition Parameters

Date_ 20110524
Time 16.20
INSTRUM av300
PROBHD 5 mm QNP 1H/13
PULPROG z9pg
0 65536
SOLVENT cDC13
NS 64
DS 4
Sk 22675.736
FIDRES 0.346004
AQ 1.4451188
RG 8192
Dw 22.050
813 6.00
TE 299.3
D! 2.00000000
di1 0.03000000
DELTA 1 89993938
MCREST C. 00000000
MCWRK 0.01500000
======== CLANNEL f] ====
NUCH 13C
P1 10 .50
PLY -0.81
SFO1 75.4760505
======== CHANNEL f2 ====
CPDPARG2 waltz16
NuUCe2 1H
PCPD2 B0 .00
pL2 0 10
PLI2 17 .74
PL13 17.74
SF02 300. 1312005

F2 - Processing parameters

SI 65536
SF 75.4677580
WOW EM
SS8 v}
LB 1.00
GB 0
PC 1.40

1C NMR plot parameters

CX 20.00
cy 15.00
F 1P 200.500
F1 15131.29
FapP -5.500
F2 -415.07
PPMCM 10. 30000
HZCM 777.31793

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Table 2, entry 6

CMBOB—B Current Data Paramete-s
TTrore MY MBm oA SmB B m D~ S g o & NAME 201-2011-13
O ~N O D oD OYST o mo M MmS I~ ™M w0 m O) ~ A
E O~ OO N N M@~~~ Wo Y m ~ n < M o) 0 ~ EXPNO 1
B Gcsy w5 E sy R ST WY G O D) @) I B SR LY = PRl R = PROCNOD 1
PN PSSP~ WO WY Wwwwwo iy} o oy \—1*‘*<|—‘ o
L l ) ) \ / F2 - Acguisition Parameters
' 1 / Date _ 20110328
O Time 17 .38
INSTRUM av300
' PROBHD 5 mm GNP “H/13
PULPROG zg30
S ) 32758
= SOLVENT coc13
N NS 8
H DS 0
SWH 5895, 204 Hz
FICRES 0.182958 Hz
3f AQ 2.7328011 sec
RG 128
DW B3.400 usec
DE 65.00 usec
TE 292 B K
D1 1.00000020 sec
MCRES™ 0.00000020 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 -----—-
NUC1 A4
1 10.20 user
e 0.10 dB
SFO1 300.1321099 MHz
F2 - Processing parameters
&l 32768
5F 300 1300061 MHz
WOW EM
558 0
LB 0.10 Hz
GB 0
pPC 1.00
‘ Jl \kw 1D NMR plot parameters
L M A (& S ~—L cx 20.00 cm
cy 35.00 ¢m
| | | F1P 10.000 ppm
\ \ / Fi 3001 .30 Hz
e g o a g 8 Fep -0.500 ppm
& ISR o fos} < F2 -150 06 Hz
2 QIO IO. ) = - PRMCM 0.52500 ppm/cn
= oL L ik ) HZCM 157 56825 Hz/cm
[77 R RS - rif*iT B i o ”ﬁiiir T T 77 T 7"17 R f T T - BE IR 7"77 T— i T T 7|' i
ppm B b 4 2 0



Table 2, entry 6 C. - CNb308-3

Current Data Parameters

NAME 2q1-2011-13

O 0o oY o o @ (28] ™M EXPNO 2

i el s 0 o o > =t @® = PROCNO 1

= W~ T omo S O 0 < 0 WD

% ?rj) r?j E E E 93 'r\\ y’: E ULC-J, % : F2 - acquisition Parameters

sl Date_ 20110328

k Time 17 .40

‘\W INSTRUM av300

PROBHD 5 mm QNP 1H/13

PULPROG zZgpg

0 65536
SOLVENT €DC13
NS 64
DS 4
SWH 22675.736 Hz
0.346004 Hz

OE 1@
i
z
u

-
N AQ 1.44511B8 sec
RG 8192
H oW 22.050 usec
DE 6.00 usec
TE 293 2 K

D1 2.00000000 sec
3f di 0.03000000 sec
DELTA 1.89993998 sec
MCREST 0.00000000 sec
MCWRK 0. 01500000 sec

== = CHANNEL f1 ==
NUCY 13C
P4 10.50 uset
LY -0.81 B
SFO1 75.4775538 MHz
======—= CHANNEL f2 ========
CPDPRG2 waltzie
Nuc2 1H
Pcep2 80 .00 usec
pL2 0.10 oB
pL12 17.74 dé
PL13 17.74 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI Bobdb
SF 75.4677603 MHz
WDW £M
55B 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMBR plot parameters
l m [ cX 20.00 cm
" . cY 12.00 cm
) F1p 200500 pom
F1 15131.29 Hz
o o . S - - 16 ) , - - - ) o Fep -5.503 L“D"T\
| = i T | T | ' T - hi T =% I i i LSS i S Fe -415.07 Hz
\ PPMCM 10 .30000 pom/Cm
Bpm 130 100 50 C HZCM 777.31793 Hzscw



Table 2, entry 7

Currant Data Parameters

S2893Ing8% 2 o S8R = g 1q1-2010-153
O HIoma~ 0 ] @ T ao o
£ A = — = 00 00 ™ ~ - R = EXPNO !
a st~ 0 0w W o ™ e A < PROCND )
\: ‘ V | | F2 - Acquisition Paraseters
\ Date_ 20101222
Tize 16.16
INSTRUM av300
PROBMD) 5 e WP 1H/13
PULPROG 2930
1] 32768
SOLVENT coci3
NS ]
05 1]
S 5995 204 M2
FIDRES 0182359 Wz
A0 2.7325011 sec
Re 128
O (] B3 400 ysec
13 6.00 usec
' T 2932
ot 1 00000000 sec
S WCREST © 00000000 sec
-\.N O MLwRY 0 015060000 sec
H | sszssuss CHANNEL f] ssxssens
HCy M
PL 10.50 usec
39 mt 6.10 08
&0 300. 1221009 wiz
F2 - Processing paracelers
L34 2768
S5 300. 1300120 w4
W 1]
558 0
L8 0.10 w2z
&8 L]
PC 1.00
j l A | 10 M8 plot paraseters
J L 1 X 20.00 cm
cr 20.00 ¢m
| Fio 11000 pon
\ \ \ Fi 3301.43 Mz
3 - = = = =~ Fae -0 500 poe
: 3 ) g il F2 -150.07 He
: | ‘ || RN 0.57500 pom/ca
£ - o =1 m oy HICH 172 57475 Ha/ce
T ——— e W TSRS 17 e T
ppm 10 8 ] 2 o



Table 2, entry 7

(e T@)

$xf 39
C - Cn1216a

- Ty} — ~ @S M o < < m o
o m o 0 <= < oD~ o o - O
- - lig] ~ o O W ¥ © D M D m ™M
a =] (8] (o] o~ M ~ I~ w0 o < ~ oy
o w < (aN] = =] ~ S~ n ol oy
~i i . wt vl wend
J ‘ M LA
I T R i T T | B s T DT e Sy S | T T T i i "’7["7 e o ka5 L
ppm 150 100 g

Current Data Parameters

NAME 291-2010-160
EXPNO 2
PROCNO 1

F2 - Acguisition Parameters

Oate_ 20101228
Time 11 33
INSTRUM av300
PROBHD 5 mm GNP {H/13
PULPROG zZqpg
0 65536
SOLVENT Me0D
NS ‘28
0s 4
SWH 22675.736
FIDRES 0.346004
AQ 1.4451188
RG 8i92
DW 22.050
DE 6.00
TE 293.3
D1 2.00000000
a1 0 03000000
DELTA 1.899999398
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f} ====
NUCH 13C
P1 10 .50
PL1 -0.81
SFO1 75.4775598
======== CHANNEL 2 ====
CPOPRG2 waltz1b
NuC2 1H
PCPD2 80.00
PL2 0.10
pL:2 17.74
PL:3 17.74
SFO2 300.1312005

MHz

F2 - Processing parameters

SI 65536
SF 75.4677648
WOW EM
S8 (¢]
LB *1.00
GB 0
PC 1 40

1D NMR plot parameters

CX 20.00
Y 10.00
F1p 200.500
F1 15131 29
Fap -0.500
F2 -37.73
PPMCM 10 .05000

HZCM 758.45105

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Table 2, entry 8
SX][ eniub

CN216f
o ™~ © W m < WO N ~— Mo o ™ Current Data Parameters
- o < @ © oy C M MO oo T oo~ NAME z2g1-2010-155
= [s¥ile)} 0 10 o — 0T oW oo o o
= gl dge @& btk < EuPig !
a m ™ M~~~ ts} O U s+ =t < =t ° @ PROCNO 1
/ L F2 - Acguisition Parameters
Date 20101222
Time 16.21
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG zg30
10 32768
NO SOLYENT COC13
(@) 2 NS B
' ns 0
SWH 5895.204 Hz
S g, FIDRES 0.182959 Hz
N AQ 2.7329011 sec
H RG 128
OW B3.400 usec
DE 5.00 usec
3h TE 293 2 K
D1 1.00000000 sec
MCREST 0 00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f{ ========
NUC1 1H
P 10.50 usec
PLY 0.10 d8
SFO! 300.1321009 MHz
F2 - Processing parameters
SI 32768
SF 300 1300122 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
L \ u 1D NMR plot parameters
CX 20.00 cm
cy 30.00 cm
F1P 10.000 ppm
\ F1 3001.30 Hz
i = % 2 8 o] FeP -0.500 ppm
5 = (=3 wm < o F2 -150.06 Hz
2 = < " ~ - FPMCM 0 32500 ppm/cm
i o i =2 = b HZCM 157 .56825 Hz/cm
ri’fT - T 7] - Fe T T I . T T T - "‘T . DRI R S ! T T T |
B B 2 0

ppm 4 19



Table 2, entry 8

of

( ~CN 1216¢

NO,

=} ~ ~ w n o w < ™
— T's} o ~ O~ w -
- @ 0 <~ ~ < O 0 V] -
a @ - n Is) ™~ O~ O ~ o
a ~ ~r 3%} — ~ O~ O~ g} ol
— — = —
|
f ‘
. il L
ﬁi'li"fﬁ'if T 1 - ,' il N R Sabls S [‘ L ”7‘r77"|’77
pom 120 100 50

Current Data Parameters

NAME 2q1-2010-162
EXPNO , 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20101228
Tine 15.29
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG Z9pg
i) 65536
SOLVENT MeOD
NS 76
DS 4
SWH 22675 736
FIDRES 0.348004
AQ 1.4451188
RG 8192
oW 22.050
DE 6.00
TE 293.5
D1 2.00000000
g1 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
[24] 10.50
PL1 -0.81
SF0] 75.4775598
======== CHANNEL f2 ====
CPDPRGZ waltz16
NuC2 1H
PCPD2 80.00
PL2 0.10
PL12 17.74
PL13 17.74
SFo2 300.1312005

usec
usec

F2 - Processing parameters

SI B5536
SF 75. 4677650
WOW EM
§56 0
LB 1.00
GB 0
PC 1.40

10 NMR plet parameters

CX 20.00
Cy 10.00
F1P 200,500
F1 15431 29
Far -0.500
F2 3173
PPMCM 10.05000

HZCM 758.45105

MHz

Hz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Table 2, entry 9

ppm

3i

__— 7.6811

Integral

e g

v o

o 7]

2.0000

e

TT~— 7.6525

7.2610

A
J
Cri1213C
=< M (@3] g T N~ == D) <~
[ I ~ o wom S Oy O e
w0 oy m O o~~~ 0 ~
oy < (VRN GV GUEN A VIR o ) o
o w ol — = s s = <~ )
|
\ |
,Jk AA,J .
|
i

s8] \m o

™ o =

ad =) ™~

= (@] o

m 58] (wp]
MR s AT =T [ % SR SIS ol D S e A
) 2 0

Current Data Parameters

NAME
EXPNOD
PROCND

z01-2011-3
1
1

F2 - Acguisition Parameters

Date_
Tame
INSTRUM
PROBHD
PULPROG
0
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1
MCREST
MCWRK

CHANNEL f1 ===

20110110
16.00
av300

5 mn GNP 1H/13

2930
32768
£oC13
o
0
5995.204 Hz
0.182959 Hz
2.7329011 sec
128
83.400 user
6.00 usec
290.9 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

1H
10.50 usec
0.10 dB

300.1321009 MHz

F2 - Processing parameters

51
BF
WDW
558
LB
GB
pPc

32768

300.1300120 MHz

EM

0
0.10 Hz

0
1.00

1D NMR plot parameters

Cx

BY
F1P
F1
Vab
F2
PPMCM
HZCM

20.00 cm
©0.00 cm
10.000 ppm

3001.30 Hz
-0.200 ppm
-150.06 Hz
0.52500 ppm/cm
157 .56B25 Hz/cm



U~

Z =l 12130

Table 2, entry 9

Current Data Parameters

=0
Iz

NAME 201-2011-3
o ™~ sallile) ™ o o W — — ™~ EXPNO 2
o o O < ™ oo~ ™ m ™~ PROCNO 1
e i . we . < “ e il
a o B 29 1 il 2 2 oo F2 - Acquisition Parameters
Y = s o= =1 Date_ 20410110
O Tine 16 02
INSTRUM av3oo
PROBHD 5 mm GNP 1H/13
PULPROG zgpg
0 65536
SOLVENT €oC13
NS B4
DS 4
SWH 22675 736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG Bt92
DW 22 050 usec
DE 65.00 usec
TE 280.9 K
D1 2.00000000 sec
a1l 0.03000000 sec
DELTA 1 8993939988 sec
MCREST 0 00000000 sec
MCWRK 0.01500000 sec
====zz=== CHANNEL f2 ========
CPDPRG2 waitz1e
NuC2 1H
PCPD2 80.00 usec
PL2 0.10 oB
PL12 17 74 o8
PL1I3 17.74 dB
SF02 300.1312005 MHz
F2 — Processing parameters
SI 65536
SF 75 4677621 MHz
WOW EM
558 o]
LB 1.00 Hz
GB 0
© PC 1.40
1D NMR plot parameters
X 20.0C cm
Sk Jll | cY .00 cm
Fip 220.500 pcm
Fi 16640 .64 Hz
22 F2p ~0.500 ppm
S e s e e A A .~ L9
» p m
B 200 150 100 30 HICM 833.31882 Hz/em



Table 2, entry 10 Sx

(12291

Current Data Parameters

B O 5 & @ QSR g TRams NAME 201-2011-5
& mn 3 0 © 53! n o< o W= O
= 85 29 = 5e e & m88K2 St 1
= - . P . - . PROCNO i
M~ o~ M~ N~ 10 m m m ~— ~t = 1 < =
F2 - Acguisition Parameters
O Date_ 20110110
Time 16.11
INSTRUM av300
OH PROBHD 5 mm GNP 1H/13
PULPROG 7930
0 32768
SOLVENT Me 0D
NS 8
0s 0
SWH 5995.204 Hz
31 FIDRES 0.182958 Hz
AQ 2.7329011 sec
RG 128
oW B3.400 usec
BE 6.00 usec
TE 280.9 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 tH
P1 10.50 usec
PL1 0.10 dB
SFO1 300.1321009 MHz
F2 - Processing parameters
SI 32768
SF 300.1300077 MHz
WDW EM
558 0
LB 0.10 Hz
GB 0
PC 1.00
\ J\ ) 1D NMR plot parameters
A X 20.00 cm
cY 30.00 cm
FIP 10.000 ppn
F1 3001 30 Hz
E 2 B e Fap ~-0.500 ppm
g S S = F2 ~150.06 Hz
E & =2 - PPMCM 0.52500 ppm/cm
o HZCM 157 .56825 Hz/cm
- T T 17 7 ".‘7" = . ’7]77’ T T T t T T = T - 7‘\7 T — 7' -
ppm B ) 4 2 0
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Table 2, entry 10
Current Data Parameters
NAME zql-2011-5
o Ty o ¥ o MmUY O WMma ™~ EXPNO 2
~ o ~ w o O Wnwomo <+ M < [qV] PROCNO 4
. E ] o L g Gl o i e, P N & e
- ] s o . CEEeaAEEh 5] F2 - Acquisition Parameters
) = SR = E Date_ 20110110
O / Time 16.15
INSTRUM av300
/ PROBHD 5 mm GNP 1H/13
PULPROG zgpg
OH i) 65536
SOLVENT Me0D
NS B4
0s 4
SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG B:92
- oW 22.050 usec
3] DE 5 00 usec
TE 291.2 X
01 2.00000000 sec
d11 0 03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0 01500000 sec
SF01 75.4775598 MHz
======== CHANNEL f2 ====s===
CPDPRG2 waltz1s
NLC2 1H
PCPD2 80.00 usac
pL2 0.10 dB
PL12 17.74 dB
PL13 17.74 d8
SF02 300. 1312005 MHz
F2 - Processing parameters
S1 65536
SF 75.4677275 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
10 NMB plot parameters
{ cXx 20.00 cm
l . JL cy 8,00 cm
Fip 220.500 ppm
F1 16640 .63 Hz
24 Fop -0.500 ppm
f’*li'ﬂ*"r*ﬁ'*ﬁ S A R R SfRessamp e s e e e T*‘r"v*' | i | F2 -37.75 Hz
e 200 150 100 50 PPMCM 11.05000 pgm/cm
= HZCM B33.91840 Hz/cm



Table 2, entry 11

Sxt cn12i6e

S8 o ]
= 055 &
(=1 M~ W ow (9]
0O F
!
H
3k
— < o
© e lam)
2 8 g
g - "
’ - DR s SN - T S e |’ A R | T |
pom 8 B 2

. 7068

’

.3280

]
1

9.2689

-0.0055

Cur~ent Data Parameters

NAME zgl-2010-154
EXPNO ol
PROCNO 1

Fe - Acquisition Parameters

Date_ 20101222
Time 16.18
INSTRUM av300
PROBHD  © mm GNP 1H/13
PULPROG 7930
0 32768
SOLVENT CDC13
NS 8
DS 0
SWH 5995. 204
FIDRES 0. 182959
AQ 2.7329011
RG 128
DW B3.400
DE 6.00
TE 293.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
Pl 10 50
PL1 0.10
SFO1 300.1321009

usec
dB
MHz

F2 - Processing parameters

51 32766
SF 300.1300120
WOW EM
55B 0
LB 0 10
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
cY 20.00
Fip 10.000
F1 3001 .30
F2pP -0.500
Fe -150.0B6
PPMCM 052500
HZCM 157.55825

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Table 2, entry 11

pom
160 .646
157 . 443

Tiil—lii R Eaamaa s S

ppm

137.976

4
Qe

C—CN 12180

120.534
120.428
116.072
445 771

T e A i

77.423
77.000
76.576

100

56.474

29.658

22.424

Current Data Parameters

NAME 2q1-2010-164
EXPNO e
PROCNO 1

F2 - Acquisition Parameters

Date_ 20101228

Time 11.47
INSTRUM av300
PROBHD 5 nm GNP 1H/13
PULPROG zgpg

0 65536
SOLVENT MeQD

NS 256

DS 4

SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG 8192

DW 22.050 usec
DE 6.00 usec
TE 293.1 K

D1 2.00000000 sec
di1 0.063000C00 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1] ========
NUC1 13C

P1 10.50 usec
PL1 -0.B1 dB
SF01 75 4775598 MHz
====—=== CHANNEL f2 ========
CPCPRG2 waltz1b
Nuca 1H
PCFO2 80.00 usec
PL2 0.10 0B
PL12 17.74 08
PL13 17.74 dB
SFO2 300.1312005 MHz

F2 - Processing parameters

ST 65536

SF 75.4677544 MHz
WOW FM
SS8 0

LB 1.00 Hz
GB 0

PC 1.40

10 NMR plot parameters

CX 20.00 cm

Cy 14.00 cm

FiP 200 500 ppm

=ik 15131.29 Hz

Fap -0.500 ppm

F2 -37.73 Hz
PPMCM 1005000 pom/cm

HZCM 758.450393 Hz/cm



Table 2, entry 12

ETS)

Current Data Parameters

MM~ X T LN MW@ W0 oD O o
O~ O M~ M S T ST~ o~ ) SN Ly 9 T NAME zql-2011-97
o)W o =N Y O W Wl oo m o w0 = ol
= oo T — OO T o= O~ T MY Vol q o o] EXPNOD 1
Q N N S ¥ mMmMmMmmmieD O oo M m al
= S e e PO !
M~ D~ B S T~ ™~ I~ — =
L L \ / [ S N I 5
\\\\ y /,/;// 4 F | F2 — Acguisit:or Parameters
N1 [ \( bate_ 20110728
i Time 11.28
INSTRLM av300
PROBHD 5 mm ONP 1H/13
- PLLPROG zg30
TD 32768
SOLVENT CbC13
NS 8
0s 0
SH 5895 204 Hr
FIDRES 0 182959 +;
AQ 2.7329011 sec
RG 128
- oW B3.400 usec
N DE B 00 usec
H TE 299 3 ¢
01 1.00C00000 sec
0.30C00000 sec

3l e

————=—== CHANNE_ 1 —=rze===

o

01500000 set

NUCT ik
P 10 .50 usec
N 5 10 dB
SFO1 300 1321009 MHz
2 Processing parametars
31 327RE
| 5F 3004300061 Mz
ll WOW EM
| 558 0
I 4 H .o Hz
‘V 6B 0
il RC "y
W ( |
T LD i , Y . i
Cr 30.00 o
| a4 | . F1o 10 000 opm
| ‘ | X Fi 3001 30 Hz
e :‘ =t ‘[3') = = -6 500 ppm
2 =18 = | F2 150 06 Hz
= ¥ ‘ i } PPMCM 0.52500 pom/om
= LY & = HZLM 157 5bHZL Hz. tm
‘ I | ‘ 3 - -1 1 ] o ! ‘
slelly 4 5 ) 5 .

27



Table 2, entry 12 C-CAb725-3

Current Data Paramelers

OHET®)

NAME znl-20:144-97
MW T N e YOO Mmoo~ o s EXPNO 2
0 ad oy gD 1 @< P~ ol S P (@} ~ FROCNO ks
. N~ oHwo~©0m ¥ &\ < <
o T2l ie e w I s = o F2 - Acquisition Parameters
o = SA S ot = %A Date_ 20110729
I L)) L+ ) Time 11.30
\ % [ g N/ ‘ . INSTRUM 2v300
Vol NE bl | ‘ PROBHD & v GNP IH/13
PULPROG zZqpg
- L b5536
SOLVENT cncs3
NS 84
DS 4
SWH 22675 736 Hz
FIDFES 0 346004 Hz
AD 1.4451188 sec
RG 8132
oW 22,080 usac
- CE 5.00 usec
N TE 299,35 K
L1 ¢ DDGO0COD sec
}'1 611 0 03000000 sec

DELTA

3' MCREST
VOWRK

89959933 ser
(0000000 ser
DI500000 sec

e

o

UHARME 1

10 50 user
PLI -D.E1 dB
SFO1 7h 47605L5 MHz

=——= CHANMEL f2 ========

1PRG~ waltz1s
MJC2 TH
RCrPOZ 80 00 usec
PLe 012 dB
BL12 17.74 @B
RLI 17.74 9B
SF02 ANG 1312005 MHz

2 - Prpress.pg parameters

ST 65536
S 75 AB7 5B MHz
WIW EM
Ssh f
L3
GB 0
a5 1.40
10 NME plicl caraneters
Cx 20 .00 cn
l] | A il cy 6.00 tm
Fi1pP 200 500 ppm
Fi Thid 39 4z
28 =2p -5 303 prm
| - | 3 [ | r =3 7= T ‘ F2 “41E 07 Hz
ppm 150 100 50 (0 ‘L}””‘wr




Table 2, entry 13

0919

NAUNOOWNY MO WS o o] o @

d DN I~ DWW Mo NN I D M~ T =) < O

S NOMUMMDUAUDMNO O — — ~ o O
= OM o DO WUITNUDNND T O o] N~
= DOWWOMMMMMAMNN A — — O = [asleY]

XS‘N
3m

— — || |m o ~
] M~ — | (=) o
= < || =[O o o
@ (=) — D (=) ™
- -
=t ||| = o
| T T T i T T | T T i T T T I N 3
ppm 8 B 4 2

Current Data Parameters

NAME zql-2011-145
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20111012

Time 15.25
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG zg30

0 32768
SOLVENT CDC13

NS 16

DS 0

SWH 5905 .204 Hz
FIDRES 0.1B2959 Hz
AQ 2.7329011 sec
RG 128

DW B3.400 usec
DE 6.00 usec
TE 297 .3 K

D1 1.00090000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC 1 1H

P1 10.50 usec
PLE 0.10 dB
SF01 300.1321009 MHz

F2 - Processing parameters

SI 32768
SF 300.1300061 MHz
WDW EM
5SB 0
LB 0.10 Hz
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00 cm

cy 30.00 cm
FiP 10.000 ppm

F1 3001.30 Hz

Fap -0.500 ppm

F2 -150.06 Hz
PPMCM 0.52500 ppm/cm
HZCM 157 56825 Hz/cm



Table 2, entry 13

ppm

=
£
Ir=

139.746
133.329
129.799
129, 176
127.514

S8

3m

X

126.653
126.433

124.131

09198

119.083
113.518

77.424
77.000
76.976

56.557

29.616

— 22.458

] I T T

ppm

100

——

Current Data Parameiers

NAME zq1-2011-145
EXPNO 2
PROCNO i

F2 - Acquisition Parameters

Date_ 20111042
Time 15.45
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG z9pg

0 65536
SOLVENT coc13

NS 256

DS 4

SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.44511B8 sec
RG 8192

DW 22.050 usec
DE 6.00 usec
TE 298.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NuCt 13C

P1 10.50 usec
PL1 -0.81 dB
SFO1 75.4760505 MHz

CPOPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
PL2 0.10 dB
PL12 17.74 08B
PL13 17.74 dB
SFo2 300. 1312005 MHz

F2 - Processing parameters

SI 65536
SF 75.4B877575 MHz
WDW EM
558 ¢
LB 1.00 Hz
GB 0
PC 1.40

1D NMR plot parameters

cX 20.00 cm
CY 10.00 cm
F1P 200.500 ppm
F1 15131.29 Hz
Fep -5.500 ppm
Fe -415.07 Hz
PPMCM 10.30000 ppm/cm

HZCM 777.31793 Hz/cm



Table 2, entry 14

CN0308-5

2

ppm
7.96229
7.84845
7.59312
7.50675
7.50267
—7.43358
7.49114
7.48267
47742
4758
7.37745
7.35938
L7 35330
26073
5.83945
368248

7
7
7

B /J

e 18]
K
-

— C))L) oo} @ m

w© =izl m a

S Slo|olo|o is} <

.?J) OO | D~ o <~

= —|o|—=rujou ~ o

r - - T N Zi 717 s —x =¥ 777" - el bl - ‘ — T
ppm 5 b 4

- i

2.03540
4.4237%4

1.41044
1.34539
1.3383

=
i
V
C
5

¢
1.30526
1.25014

1 9.1825

A

0.09096

Current Data Parameters

NAME zql-2011-15
EXPNO 1
PROCNOD 1

F2 - Acquisition Parameters

Date_ 20110328
Time 18.12
INSTRUM 3v.300
PROBHD 5 mm ONP 1H/13
PULPROG zg30
10 32768
SOLVENT Coc13
NS 16
Ds 0
SWH 5995, 204
FIDRCS 0.182959
AD 2.7329011
RG 128
D B3.400
DE B 00
e 292 B
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
szemmes= DHARMNEL f] ====
NUC1 1H
Pl 10 50
PL1 0 10
SFO1 300.1321009

uset
48
MHz

F2 - Processing paramgters

51 32768
3F 300.1300051
WDW EM
558 0
LB 0.19
GB 0
PC 1.00

1D NMR plot parameters

CX 20 00
Cy 35.00
Fip 10.000
F1 3001.30
FeP D 500
F2 -150.08
PPMCM 0.52500
HZCM 157 .56B25

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Table 2, entry 14

ppm

oom

===

Y

s

T Te_———

190

136.942
34.267

128 .457
127.309

126.128

Cga\/—oms—s

,rllnN*l1HhlhﬁﬂlﬂﬂﬁhﬂllhﬂﬂﬂﬂﬂJnhLNM¢Ld‘

125.981

D O

~
w
10
aJ

121.181
117.421

e

—~ T7.424
77.000
76 .576

\/

it

PTPYY

L M

— 66.945
——w== 5. 896

e

.58Y

22

22.382

Current Data Parameters

NAME
EXPNO
PROCNO

z0l-2011-15
2

1

F2 - Acguisition Parameters

Date_
l1ime
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SHH
FIDRES
AQ

RG

DW

DE

TE

D1

dil
DELTA
MCREST
MCWRK

CPOPRGZ
Nuc2
PCPD2
PL2
PL12
PL13
SF02

20110328
18.18
av300
{H/13
Z9pg
65536
chc13
64
4
22675.736 Hz
0 348004 Hz
1.4451188 sec
8192
22 050 usec
6.00 usec
293.1 K
2.00000000 set
0 03000000 sec
1
0

5 mm GNP

.B9899996 sec
). 00000000 sec
0, 01520000 sec

130
10 50 usec
-0.81 36
75.4773598 MHz

CHANNEL

i =====s==

£2 =
waltz

CHANNFY

80 .00 usec
0.10 dB
774 dB
7,74 gB
2008 Mhz

300 .12

fe - Processing parameters

SI
SF
WOW
SS8

65536

75 4877585 MHz
EM
0

1.00 Hz

=

B2 g

1.4

1D"NMR plot parameters

CX

Y
Fip
F1
Fop
F2
PPHCM
HZCM

20.00 cm
12.00 cm
200 500 ppm
15131.29 Hz
-5.500 ppm
-415.07 Hz
10.30000 ppm/cm
777.31793 Ha/cm



Table 2, entry 18

Cﬂ/OBM—E Current Data Parameters
=] O — 00O O © W @ o — ) — I~ T w EXPNOD 1
a B R o el e a1 ]9 el e = PROCND 1
L e D T T S w = 4 v 1 o~ < o
) Fe - Acquisition Parameters
( Date_ 20110922
Tame 16.36
INSTRUM av300
PROBHD 5 mm QNP tH/13
PULPROG zg30
0 32768
SOLVENT CDC13
NS 16
DS 0
SWH 5995.204 Hz
O FIDRES 0.182959 Hz
' AQ 2.7329011 sec
RG 128
S " DW B3.400 usec
N NOE DE 6.00 usec
H TE 296.7 K
D1 1.00000000 sec
MCREST 0.00000000 sec
30 MCWRK 0.01500000 sec
======== CHANNEL f} ========
NUC1 1H
P1 10.50 usec
PL1 0.10 dB
SFO1 300.1321009 MHz
F2 - Processing parameters
ST 32768
SF 300.1300061 MHz
WOW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
A l Lx J 1D NMR plot parameters
CX 20.00 cm
CY 10.00 cm
F1P 10.000 ppm
F1 3001.30 Hz
= 8 8 = @ = FepP -1.000 ppm
5 2| |© ) 2 F2 -300.13 Hz
b 212 S = - PPMCH 0.55000 ppn/cm
= HZCM 165.07150 Hz/cm
|' T T T | T T T T T T T ‘ T T T ] T T T I T
ppm 8 6 4 0



Table 2, entry 18

ppm
148.717

e TS

NO,

L

30

143.874

ppm 150

C —CfJoB11-2

129.923
123.018
116.890
111.974

{ L

77.424
77.000
76.576

— 37.103

29.640

—_—— 24.119

T 22.400

Current Data Parameters

NAME zgl-2011-135
EXPNO 2
PROCND 1

F2 - Acquisition Parameters

Date_ 20110922
Time 17.15
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2gpg
T0 65536
SOLVENT coc13
NS 130
DS 4
SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG 8192
DW 22.050 usec
DE 6.00 usec
TE 297.0 K
3] 2.00000000 sec
dit 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.0000000C sec
MCWRK 0.01500000 sec
=z======= CHANNEL f1 =====s==
NUC1 13C
Pl 10.50 usec
PLY -0.81 dB
SFO1 75.4760505 MHz
= CHANNEL f2 ==
CPDPRG2 waltz16
Nue2 iH
PCPD2 80.00 usec
PL2 0.10 dB
PL12 17.74 dB
PL13 17.74 dB
SF02 300.1312005 MHz

F2 - Processing parameters

51 65536

SF 75.4677526 MHz
WOW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

10 NMR plot parameters

CX 20.00 cm
cY 10.00 cm
Fi1P 200.500 ppm
F1 15131.28 Hz
Fap -5.500 ppm
F2 -415.07 Hz
PPMCM 10.30000 ppm/cm

HZCM 777.31787 Hz/cm
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S

Table 2, entry 19 H N

ID-0415KCH Current Data Parameters

1e]
4
0

Ig] o

8, o mo Mmoo Mg 1 <
@O g =D g e I~ MmO o o m NAME zg1-2011-30
D<M @ODD— Mo T <Ny 0O S v )
= N — MmO @M DD MmO i i o EXPNO 1
g NA©EBInnNS e oo o ik £ PADCNO !
oo Ji e o L O AU L N L S 0 W Ww ﬁj — e o
L\\L\\F\\\\\\ l / }/) ),,r”J ) F2 - Acquisation Parameters
\ V [ ( Date_ 20110420
Time 16.14
INSTRUM av300
PROBHD 5 mm GNP 11i/13
PULPROG 2g30
D 32768
SOLVENT coci3
NS 16
DS 0
SWF 5895 204 Hz
7 IDRLS 0.182959 Hz
AQ 2.7329011 sec
RG 128
Dw B3 400 usec
DE 5.00 usec
TE 298.2 K
01 1.00000000 sec
MCREST N 00000000 sec
MCHRK 0 01500000 sec
======== CHANNEL f] ========
NUZ1 1H
P1 10.50 usec
PLY 0.10 8B
SFO1 300.1321009 MHz
F2 - Processing parameters
SI 32768
| SF 300 1300067 MHz
‘ WOW EM
558 v}
LB 0 10 Hz
68 0
PC 1.00
¥‘_—_#_L~‘_~*L_) ﬁ 10 NMR olot parsmeiers
- CX 20.00 cm
cY 30.00 ¢n
F1p 40.000 ppm
1 3001.30 Hz
= =) ) o] oy FzP ~0.30C ppm
< a < ol B & F2 ~50 06 Hz
- = = =0 = PPHCH 0 52500 ppm/cn
= - - e o HZCM 157 .56825 Hz/cm
f _ 1 [ Hn ]’ g e R T ]_ T e =N T ]" e SR o, _I R (e e f e '—I——c
ppm 8 B - 0

B o ARHRREER. s e AT AR o



Table 2, entry 19 C~CiNosos-4

Current Data Pgramneters

NAME 2q91-2011-105
o <7 = ip] ol g = e s ™ EXPNG 2
o = o R Bl o e = @ PROCND 1
- =4 o < ~ o A \0J 2l s
132
a qu ':r E‘D;\ : = t yt E uu; ?j FZ - Acguisition Parameters
o & 5 e Date 20110803
‘. N ) ‘ Time 1615
‘ |/ INSTRUM 5v300
‘ h \ PEQBKD 5 mm GNP 1H/13
BULPROG 25pg
0 65536

SOLVENT cocl3
5 b4

22E75 736 Hz
0,24E004 Hz
1.4451188 see
51392
22 050 usec
6.0C usec
299.3 K

01 2 0D00000C sec
3p el ¢ 03000000 sez
DELTA . B9999983 sec
MCREST 0. 00000003 sec
MCWRK 0 GI500000 sec
=ss===== CHANMEL ff -—======
NUC1 13C
Pi 10 B0 usec
B3 -0 8¢ dB
5601 75 4760508 MHz

CPIPRG2 waltz1b
W2 1H
PCPD2 §0.00 usec
L2 D §0 OB
PL1Z 17 74 &8
pL3 17.74 0B
B 300 1312006 MH:
F& - Prpcessing aarametersa
&l 65536
5F 754677545 MHZ
WDW EM
338 0
LB 1 8D Rz
6B 2
PC 120
i0 AMR plot perameters
J Am‘ Cx 20 00 cm
e i " N e . L " " 5 A " o " ” N oY 12 00 cm
y e , u Pyl " " W KAPATA Ay " Y " v ! A Fip 200 500 ppm
Fi 15131 28 Hz
36 F2F -5.500 ppm

[ = | r T n ' - [ F2 -415.07 Fz

| |

. 7 1Am - PPMCM 000 ppmitm
nem 4 ) 1
ahedy 150 10 50 it 34793 “z o

H7CM



Table 2, entry 20

7.28897
7.25006

— 0 d O )Y W W
O YT OO0 oD WO —
o)y mMm oM w oY M
ISV T BT = G Ui BT NS
Ny o oo o w
NN PSS ™SO W

J
\

0 mn o e om
~ T D M~
= D me SR
E% 0 Oooma
D~~~ N~
@)
3
SHLN
P{
3q
g
&
=
S
7= =y 1 1
ppm 8

2.0000

4.2677

CM0403-1

2.41791

1100

S =

ny —

1.89612

0.08373

ST T T T’

Current Data Parameters

NAME
EXPND

PROCND

zgl-2011-25

1
1

F2 - Acquisition Parameters

Date_
Time

INSTRUM
PROBHD
PULPROG

™

SOLVENT

NS
Ds
ShH

FIDRES

AQ
RG
DW
DE
TE
D1

MCREST

MCWRK

20110407
15.56
avino

5 mm GNP 1H/13

2930
32768
Cocl13

8

0
5995.204
0.182959
2.7329011
128

83 .400

B 00
293.5

1 00000000

0.00000000
001500000

1H
10.50
0.10

300.1321009

usec
dB
MHz

F2 - Processing parameters

51
SF
WDW
SSB
LB
GB
PC

32768

EM

0
0.10
0
1.00

1D NMR plot parameters

X

cy
F1P
Fi
Fap
Fe
PPMCM
HZCM

20.00
8.00
10.000
3001.30
-0.500
-150.06
0.52500
157 .56825

300 1300063 MHz

cm

cm

bpm

Hz

ppm

Hz
ppm/cm
Hz/cm



Table 2, entry 20
C_—(CA\p403-

Current Data Parameters

NAME znl-2011-25
~S O W D)0 m @D S O w ™ EXPND 2
oW ST~ DS S < O P~ ~ PROCNC 1
€ S gl ie Kepeg Sy o e = ez A8 "
2 ggg gy une o B B = F2 - Acquisition Parameters
T I R P e B Date_ 20110407
Time 16.01
INSTRUM av300
Y PROBHD 5 mm GNP 1H/13
PULPROG 79pg
™ 65536
SOLVENT CDCi3
Q NS 128
0s 4
a SWH 22675.736 Hz
S FIDRES 0.345004 Hz
‘HN AQ 1.4451188 sec
RG 8192
H OW 22 050 usec
0F 6.00 usec
TE 293.7 K
3q D1 2 00000000 sec
dit 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 10.59 usec
PL1 -0.81 oB
SFO1 75.4775598 MHz

CPDPRG2

NUC2 iH
PCPD2 80.00 usec
pL2 0.10 0B
pL12 17.74 dB
PLI3 17.74 dB
SF02 300.1312005 MHz

Fé - Processing parameiers

SI 65536
SF 754677562 Mhz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

10 NMR plot parameters

A N i . e

o i 8 T LI e | b e o rjp 200500 DDm
F1 1513129 Hz
38 Fap -5.500 ppm
| —y = e e i S = 3= pir s (e 1 ] T 1 L e S T =S T T Fa -415.07 Hz
PPMCM 10.30000 ppm/cm
i)
ppm 150 100 20 0 HICH 777 31793 Hz/cm



Table 2, entry 21

N~ O MDD~ > 0 S W M oo~
~— O O) 0 ol AU o g W) T == i)
& DU N WO @DMO N 0 o~
= T 0O @mMWwsSs T O W oD < J @
=2 LWOoOMUNC O OO M A < ™M o
M\RQ\R N)DJO/LD/@ (NP
SEN
i
L - Jl¥ . kklky__h,ﬁ,~/A\*,Am\
I “
= ol (in|s|o oy <chn
S ‘O ~Qd (WD o3 g1 T
o D [feR RS iop] (] oM
il ]O | = (=] = C\J‘
= ad| foujod ey - [ jm
i T~ e == - - s lSss iiaacainy R i Sk "’77 - (i 1 - "17’77’]7 ol I [ i 77[ - T o o
ppm 8 B 4 2

CA~0401-3

—0.08485

Current Data Parameters

NAME
FXPND
PROCND

z0l-2011-24

1
1

F2 - Acouisition Parameters

Date_ 20110407
Time 15.42
INSTRUM av300
PROBHD 5 mm QNP 1H/13
PULPROG zg30
70 32768
SOLVENT CDC13
NS 16
DS 0
SWH 5995 204
F1DRES 0.182959
AG 2 7329011
RG 128
oW B3.400
DE 65.00
TE 293.4
D1 1.00000000
MCREST 0.00000000
MCKARK 0.01500000
======== CHANNEL fl ====
NUC1t 1H
P4 10,50
PLY 0.10
SF01 300 1321009

F2 - Processing pa~ameters

5T
SF
WDH
558
LB
GB
PC

1D NMR plot
CX

cy

Fip

F1

FapP

F2

BPMCM

HZEM

32768

300 13000863
EM

0

010

0

1.00

parameters
20 .00
8.00
19 .000
3001.30
-0.500
-150.086
0.52500
187 .56825

MHz

cm
cm

ppm

Hz

opm

Hz
ppm/cm
Hz/cm



Table 2, entry 21

C —ClNo4o1-3

Mmoo Mo mm W T O o m i)
sVN=o lie) e = S Ty B o al © r~ ISUTs) Ty)
- O @O —®u ST T O N w0 o
Q — ™~ O O o ™~ N~ | — O =
= T ST MM Aol — ~ M~ ~ o Al
PR R T i e R
S“N
. . . [H.w.u ‘ " R .
4 ki AR o oy i S0 i i y oy nl“ o
| R e S e S e [ = S iR R e R =
opm 150 00 50 0

Current Data Parameters

NAME zql-2011-24
EXPNO Il
PROCNO 1

F2 - Acquisition Parameters

Date_ 2011C407
Time 15.46
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG Z9pg

0 65536
SOLVENT COC13

NS 128

0s 4

ShH 22675.736 Hz
FIDRES 0 346004 Hz
AQ 14451188 sec
RG 8152

Dw 22 050 usec
D€ 6.00 usec
TE 293 7 K

o1 2 00000000 sec
dit 0.03000000 sec
DELTA 1 B9999998 sec
MCREST € 00000000 sec
MCWRK €. 01500000 sec
======== CHANNEL f1 ========
NUC1 136

P14 10.50 usec
PLA -0.81 dB
SFO1 75 4775598 MHz

CHANNEL f2

CPDPRGZ waltz16
NUC2 1H
PCPD2 80 .00 usec
pL2 0 10 dB
pL12 17.74 dB
PL13 17.74 @B
SF02 300.1312005 MHz

F2 - Processing parameters

s1 B5536
BE 75 4677569 MHz
WOW EM
558 ¢
LB 1.00 Hz
GB 0
PC 1.40

40 NMR plot parameters

cX 20.00 cm
cY 6.00 cm
FiP 200 _50C ppm
F 15131.29 Hz
Fap -5.3500 ppm
k2 -415.07 Hz
PPMCM 10.30200 ppn/em

HZCM 777 31793 Hz/em



WY )m MY~ ™ 0] — ~
~N = < @ M O — ~ o o lie] ~ g o
Sniier I s Mo NTo BNV oV o) BN < — 0 0 o
g. MO = — O 0 o) [} [au] aJ o o
a NS SIS NS WO W ™ -~ < o o
|
o - k u
- Mo o ™
o oo ™M fon]
5 Sit=1k=] 0 o)l
H) — || - wn
3 Al . |
5 Aoy == o oz}
,— 4 S S ML ‘ - T T T T T - ) T T I
ppm 8 4 0

41

Current Data Parameters

NAME zgl-2010-152
EXPNO 1
PROCND 1

F2 - Acguisition Parameters

Date_ 20101222
Time 16.14
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 7930
0 32768
SOLVENT CDC13
NS 16
0s 0
SWH 5995. 204
FIDRES 0.1829589
AQ 2.7329011
RG 128
OW 83.400
DE 5.00
TE 293.1
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P1 10.50
PLY 0.40
SFO1 300.1321009

F2 - Processing parameters

81 32768
SF 300.1300127
WDW EM
S58 0
LB 0.10
GB 0
PC 1.00

1D NMR pleot pasrameters

CX 20.00
cY 20.00
FiP 10.000
Fi 3001.30
FapP -0.500
F2 -150.06
PPMCM 052500
HZCM 157 .56825

MHz

Hz

tm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



N-=)

QL-002
4 Current Data Parameters
NAME z01-2011-123
o M oM o= ~N M @ o) u oo o EXPNO 2
~ o ~ O T O < (= UNSINTD] PROCNO 1
S oY = e R vy 4 o e R
= T e | gt =2 R F2 - Acquisition Parameters
— ~ — o~ Date_ 20110905
Time 16.15
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG zgpg
] 65536
SOLVENT cbC13
NS 128
0s 4
SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG 8192
Ou 22.050 usec
DE 6.00 usec
TE 300.3 K
D1 2.00000000 sec
dl1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 10.50 usec
PL1 -0.81 dB
SF01 75.4760505 MHz
s======= CHANNEL f2 ========
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
pL2 0.10 dB
pL12 17.74 0B
PL13 17.74 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 65536
SF 75.4677512 MHz
" WDW EM
SSB 0
L8 1.00 Hz
GB 0
PC 1.40
10 NMR plot parameters
[ M cX 20.00 cm
L " o " " L . - L P 2 " . " Gkl e . A cY 30.00 cm
e " 4 TN o AL i 4 i L - FIP 180.000 ppm
F1 135B4.20 Hz
F2P ~20.000 ppm
7 s S A A Pu 10 00000 pav/en
ppm 160 140 120 100 80 60 40 20 0 i 754.67749 Hz/cn



=]
=
(=]
(o}

ppm
7310493
7.28660
7.28267
7.26463
7.25882
7.18451
7.18079
7.15546
7.08543
7.08203
7.05782
7.03362
5.80180
5.78003
5.74507
5.17541
5,17053
5.,16589
5.14966
5.14496 «

11900
5.11429
5.10386
4.24449
4.23076
4.22562
4.06135
4.05623
4.04875
4.04365
1.87293
1.23432
0.06727

5.

N
Y
Y
%

i

m<z

.
=

Integral
2.0688
1.9927
.0000

. 0.9757
2.0549
1.0484
1.0652
9 9593

o 1
g =)
~No—

turrent Data Parameters

NAME zgl-2014-427
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters

Date _ 20110920

Time 15.00
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG zg30

s} 32768
SOLVENT COC13

NS 8

0s 0

SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 32

W B3.400 usec
DE 6.00 usec
IE 296.7 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 1H

P1 10.50 usec
PLY 0.40 dB
SF04 300.1321009 MHz

F2 - Processing parameters

SI 32768
SF 300.1300061 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00

1D NMR plot parameters

(054 20.00 cm

CY 30.00 cm
FiP 10.000 ppm

F1 3001.30 Hz

FaP -0.500 ppm
F2 -150.08 Hz
PPMEM 0.52500 ppm/cm
HZCM 157 .56B25 Hz/cm



QL-003

[3Y] o~~~ N~NO m o n ™~ @ o o

[es) O < @ d = S N~ ~— o - o
e @ =Wehdn = 5 bl Pe b2 B 5
(=3 lg] M oMo~ ~ NS W (o)) w o m
(=3 ~r m ol ol :H :: D~ oS~ Ip] <r ooy

| S
e
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43

I T T | T | T T I T
ppm 150 100 50

Current Data Parameters

NAME zql-2011-137
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110922

Time 17.08
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG z0pg

0 65536
SOLVENT €oc13

NS 256

bs 4

SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG 8192

DW 22.050 usec
DE 65.00 usec
TE 297 .4 K

D1 2.00000000 sec
di11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

P1 10.50 usec
PL1 -0.81 dB
SFO1 75.4760505 MHz
======== CHANNEL f2 ===
CPDPRG2 waltz16
NUC2 iH
PCPD2 80.00 usec
B2 0.10 dB
pL12 17.74 dB
PL13 17.74 dB
SFO2 300.1312005 MHz

F2 - Processing parameters

1 65536

SF 75.4677546 MHz
WOW EM

558 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

CX 20.00 cm
cY 10.00 cm
Fip 200.500 ppm
Fi 16431.29 Hz
F2P -5.500 ppm
F2 -415.07 Hz
PPMCM 10.30000 ppm/cm

HZCM 777.31793 Hz/cm
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