Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2015

SUPPORTING INFORMATION

Cinchona alkaloid catalyzed enantioselective sulfa-Michael/aldol cascade reaction of
isoindigos: construction of chial bispirooxindole tetrahydrothiophenes with vicinal

quaternary spirocenters

Yong-Yuan Gui,® P Jian Yang,*? Liang-Wen Qi ® Xiao Wang,*? Fang Tian,? Xiao-Nian Li,° Lin

Peng,®* and Li-Xin Wang**

@ Key Laboratory of Asymmetric Synthesis & Chirotechnology of Sichuan Province, Chengdu
Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu 610041, P.R. China, and °
University of Chinese Academy of Sciences, Beijing 100039, P.R. China. ¢ State Key Laboratory of
Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese Academy

of Sciences, Kunming 650201, China.

Contents

Genreal Information

Preparation and Spectral Data of Substrates
Optimization Studies

Single-Crystal X-ray Crystallography of Products of 3k
HPLC Spectra

© o &~ w NP

Copies of NMR Spectra



1. General Information

Commercial grade solvent was dried and purified by standard procedures as specified in
Purification of Laboratory Chemicals, 4th Ed (Armarego, W. L. F.; Perrin, D. D. Butterworth
Heinemann: 1997). NMR spectra are recorded with tetramethylsilane as the internal standard. 'H
NMR spectra are recorded at 300 MHz, and *C NMR spectra were recorded at 75 MHz (Bruker
Avance). 'H NMR chemical shifts () were reported in ppm relative to tetramethylsilane (TMS)
with the solvent signal as the internal standard (CDCls at 7.26 ppm, (CD3),SO at 2.50 ppm). 3C
NMR chemical shifts are reported in ppm from tetramethylsilane (TMS) with the solvent resonance
as the internal standard (CDClz at 77.00 ppm, (CD3).SO at 39.52 ppm). Data are given as: s (singlet),
d (doublet), t (triplet), g (quartet), dd (double of doublet) or m (multiplets), coupling constants (Hz)
and integration. Flash column chromatography was carried out using silica gel eluting with ethyl
acetate and petroleum ether. High resolution mass spectra were obtained with the Q-TOF-Premier
mass spectrometer. Reactions were monitored by TLC and visualized with ultraviolet light.
Enantiomeric excess was determined by HPLC analysis on chiralpak AD-H, or IC columns. Optical
rotations are reported as follows: [a] p? (C in g/100 mL, CHCIs).

2. Preparation and Spectral Data of Substrates
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To a solution of chloral hydrate (9.55 g, 57.89 mmol) in deionized water (150 mL), Na;SO4

(100 g, 684.19 mmol), 4-methylaniline (5.64 g, 52.63 mmol), H2SO4 (40 mL, 1 M) and
hydroxylamine hydrochloride (10.97 g, 157.89 mmol) was added. The mixture was heated to 130
°C and refluxed for 30 min. The mixture was then cooled to 80 °C and filtered to collect the product.

The product was washed with deionized water and dried under reduced pressure to afford a as a



yellowish solid, which was directly used for the next step without further purification.

To a concentrated HoSO4 (100 mL) in 250 mL round-bottom flask kept at 50 °C, compound a
was added portionwise with stirring. The mixture was heated to 70 °C for 1 h before pouring into
ice water. The precipitate was collected by filtration and the filtrate was extract with ethyl acetate
(EA). The precipitate and the extraction were combined and subject to column chromatography
(silica gel; eluent: PE:EA = 8:1) to afforded b as an orange solid (7.3 g, 86%).

To a solution of b (1.85 g, 11.48 mmol) in ethanol (50 mL), hydrazine hydrate (85%, 0.5 mL)
was added under nitrogen. After the mixture was refluxed for 30 min, a yellow participate was
formed and collected by filtration. The yellow precipitate was then dissolved in anhydrous ethanol
(50 mL), and t-BuOK (4.03 g, 35.90 mmol) was added. The mixture was refluxed under nitrogen
for 2 h before pouring into water. The mixture was acidified with dilute HCI to pH = 2 and extracted
with EA. The combined organic phase was washed with water, brine, dried with Na;SO4, and
concentrated under reduced pressure. The residue was purified by column chromatography (silica
gel; eluent: PE:EA = 5:1) to provide c as a light-yellow solid (1.13 g, 67%).

To a suspension of b (1.04 g, 6.48 mmol) and ¢ (0.95 g, 6.48 mmol) in AcOH (75 mL) was
added conc. HCI solution (0.4 mL). The mixture was refluxed for 24 h. The mixture was allowed to
cool and filtered. The solid material was washed with water, ethanol and ether. After drying under
vacuum, deep red 5,5’-dimethylisoindigo d (1.51 g, 80%) was obtained.

To a solution of 5,5’-dimethylisoindigo d (95 mg, 0.33 mmol) and freshly powered KOH
(1.68 g, 12.1 mmol) in dimethyl sulfoxide (DMSO) (20 mL), 1-Bromopropane (102 mg, 0.83 mmol)
in THF (20 mL) was added under nitrogen. The mixture was stirred for 24 h at 25 °C before pouring
into water. The residues were dissolved in CHCI3 (100 mL) and washed with water (3>60 mL). The
combined organic phase was washed with brine and dired (Na»SO.) and concentrated under reduced
pressure. The residue was purified by silica gel chromatography with eluting (PE: CH,Cl, = 5:1) to
give 2i as a deep-red solid. (85 mg, 69 %).

The other N-alkyl isoindigos were prepared according to the above procedure.

(E)-1,1'-dimethyl-[3,3'-biindolinylidene]-2,2'-dione (2a)



IH NMR (300 MHz, CDCls) § (ppm): 9.21 (d, J=8 Hz, 2H), 7.36 (t, J=8 Hz,

2H), 7.06 (t, J=8 Hz, 2H), 6.77 (d, J=8 Hz, 2H), 3.27 (s, 6H)

(E)-1,1'-diethyl-[3,3'-biindolinylidene]-2,2'-dione (2b)
'H NMR (300 MHz, DMSO) 6 (ppm): 9.12 (d, J=8 Hz, 2H), 7.43 (td, J:=8
Hz, J,=1 Hz, 2H), 7.00-7.09 (m, 4H), 3.80 (g, J=7 Hz, 4H), 1.19 (t, J=7 Hz,

6H)

(E)-1,1'-dipropyl-[3,3'-biindolinylidene]-2,2'-dione(2c)
'H NMR (300 MHz, DMSO) & (ppm): 9.10 (d, J=8 Hz, 2H), 7.42 (t, J=7 Hz,
2H), 7.00-7.08 (m, 4H), 3.72 (t, J=7 Hz, 4H), 1.58-1.70 (m, 4H), 0.90 (t, J=7

Hz, 6H);

(E)-1,1'-diallyl-[3,3'-biindolinylidene]-2,2'-dione (2d)
IH NMR (300 MHz, CDCl3) & (ppm): 9.20 (d, J=8 Hz, 2H), 7.33 (t, J=8 Hz,
2H), 7.06 (t, J=8 Hz, 2H), 6.78 (d, J=8 Hz, 2H), 5.82-5.95 (m, 2H), 5.22-5.30

(m, 4H), 4.42-4.44 (m, 4H);

(E)-1,1'-diisopropyl-[3,3'-biindolinylidene]-2,2'-dione (2e)



Red solid, mp:269-270°C; 'H NMR (300 MHz, CDCls) & (ppm): 9.12 (dd,
31=8 Hz, Jo=1 Hz, 2H), 7.31 (td, J:=8 Hz, Jo=1 Hz, 2H), 7.02 (td, J;=8 Hz,

Jo=1Hz, 2H), 6.94 (d, J=8 Hz, 2H), 4.64-4.73 (m, 2H), 1.54 (d, J=7 Hz, 12H).

(E)-1,1'-dibutyl-[3,3'-biindolinylidene]-2,2'-dione (2f)
'H NMR (300 MHz, CDCls) & (ppm): 9.18 (d, J=8 Hz, 2H), 7.32-7.37 (m,
2H), 7.04 (t, J=8 Hz, 2H), 6.78 (d, J=8 Hz, 2H), 3.77 (t, J=7 Hz, 4H), 1.60-

1.74 (m, 4H), 1.39-1.46 (m, 4H), 0.96 (t, J=7 Hz, 6H);

(E)-1,1'-dioctyl-[3,3'-biindolinylidene]-2,2'-dione (2g)

IH NMR (300 MHz, CDCls) & (ppm): 9.18 (d, J=8 Hz, 2H), 7.35 (t,
J=8 Hz, 2H), 7.04 (t, J=8 Hz, 2H), 6.80 (d, J=8 Hz, 2H), 3.77 (t, J=7
Hz, 4H), 1.65-1.75 (m, 4H), 1.26-1.35 (m, 20H), 0.87 (t, J=6 Hz,

6H),

(E)-1,1'-dibenzyl-[3,3'-biindolinylidene]-2,2'-dione (2h)
Ph 'H NMR (300 MHz, DMSO) é (ppm): 9.15 (d, J=7 Hz, 2H), 7.28-7.40 (m,

12H), 7.05 (t, J=8 Hz, 2H), 7.00 (t, J=8 Hz, 2H), 5.03 (s, 4H);

(E)-5,5"-dimethyl-1,1'-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (2i)



Red solid, mp:284-285°C; 'H NMR (300 MHz, CDCls) & (ppm): 8.99
(s, 2H), 7.15 (d, J=8 Hz, 2H), 6.68 (d, J=8 Hz, 2H), 3.73 (t, J=7 Hz,

4H), 2.38 (s, 6H), 1.70-1.77 (m, 4H), 0.99 (t, J=7 Hz, 6H).

(E)-5,5"-dibromo-1,1'-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (2j)

Red solid, mp:233-235°C; *H NMR (300 MHz, CDCls) & (ppm):
9.40 (d, J=2 Hz, 2H), 7.47 (dd, J:=8 Hz, J,=2 Hz, 2H), 6.68 (d, J=8
Hz, 2H), 3.73 (t, J=7 Hz, 4H), 1.66-1.78 (m, 4H), 0.99 (t, J=7 Hz,

6H);

(E)-6,6"-dibromo-1,1"-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (2k)
Red solid, mp: 181-182°C;*H NMR (300 MHz, CDCls3) & (ppm):
Br 9.28 (d, J=2 Hz, 2H), 7.33 (dd, J1;=8 Hz, J=2 Hz, 2H), 6.72 (d, J=8
Hz, 2H), 3.74 (t, J=7 Hz, 4H), 1.70-1.77 (m, 4H), 1.00 (t, J=7 Hz,

6H );

(E)-7,7"-difluoro-1,1'-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (2I)



Red solid, mp: 142-143°C;'H NMR (300 MHz, CDCl3) & (ppm): 8.96 (dd,
31=8 Hz, J,=1 Hz, 2H), 7.11 (m, 2H), 6.95 (m, 2H), 3.91 (td, J;=7 Hz, J,=2

Hz, 4H), 1.75 (m, 4H), 0.98 (t, J=7 Hz, 6H);

(E)-5,5"-difluoro-1,1'-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (2m)
Red solid, mp: 160-161°C;*H NMR (300 MHz, CDCl3) & (ppm): 9.10
(dd, J1=8 Hz, J,=1 Hz, 2H), 7.07-7.14 (m, 2H), 6.93-7.00 (m, 2H),

3.72 (t, =7 Hz 4H), 1.72-1.79 (m, 4H), 0.99 (t, J=7 Hz, 6H);

(E)-5,5"-dimethoxy-1,1"-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (2n)
Red solid, mp:273-274°C; *H NMR (300 MHz, CDCls) § (ppm):
8.97 (d, J= 3 Hz, 2H), 6.90 (dd, J=8 Hz, J,=3 Hz, 2H), 6.68 (d,
_ J=8 Hz, 2H), 3.85 (s, 6H), 3.70 (t, =7 Hz, 4H), 1.67-1.75 (m,

4H), 0.98 (t, J=7 Hz, 6H).

(E)-5,5"-dichloro-1,1'-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (20)

Red solid, mp:287-288°C; H NMR (300 MHz, CDCls) & (ppm):
9.27 (d, J= 2 Hz, 2H), 7.33 (dd, J=8 Hz, J,=2 Hz, 2H), 6.70 (d, J=8
Hz, 2H), 3.74 (t, J=7 Hz, 4H), 1.67-1.79 (m, 4H), 0.99 (t, J=7 Hz,

6H).




(E)-6,6"-dichloro-1,1'-dipropyl-[3,3'-biindolinylidene]-2,2'-dione (2p)
Red solid, mp:282-283°C; *H NMR (300 MHz, CDCls) & (ppm):
cl 9.16 (d, J= 8 Hz, 2H), 6.99 (dd, J=8 Hz, J,=2 Hz, 2H), 6.78 (d, J=2
Hz, 2H), 3.72 (t, =7 Hz, 4H), 1.56-1.77 (m, 4H), 1.00 (t, J=7 Hz,

6H).




3. Optimization Studies

Table S1 Screening of concentrations 2

QD (10 mol%) |
—_—

\[Sj\OH ' mesitylene (X mL), 30 °C - o) N
1 3a
entry X Time(h) Yield(%) ° dre ee(%) ¢
1 4 12 75 79/21 81
2 2 6 80 84/16 80
3 1.0 3 78 83/17 80
4 0.5 3 77 89/11 80

@ Unless otherwise specified, the reaction was performed on a scale of 0.06 mmol 1 and 0.1 mmol
2ain 1 mL solvent at 30 °C. " Isolated yield. ¢ Determined by isolated yields of two diastereomers.
d Enantiomeric excess of the major diastereoisomer determined by chiral HPLC analysis.

Table S2 Screening of catalyst loadings?

QD (X mol%)
——» N

HO.__S
\[Sj\OH ' mesitylene (2 mL) 30 °C g e} B
1 3a
entry X Time(h) Yield(%) ° dre¢ ee(%) ¢
1 40 3 78 78/22 80
2 20 3 76 81/19 80
3 10 3 78 80/20 86
4 5 72 72 80/20 78

@ Unless otherwise specified, the reaction was performed on a scale of 0.06 mmol 1 and 0.1 mmol
2ain 2 mL solvent at 30 ‘C. PlIsolated yield. ¢ Determined by isolated yields of two diastereomers.
d Enantiomeric excess of the major diastereoisomer determined by chiral HPLC analysis.

Table S3 Screening of substrate ratios?




entry X Y Time(h) Yield(%) © drd ee(%) ¢

1 0.05 0.1 48 78 75/25 80
2 0.075 0.1 3 80 80/20 86
3 0.10 0.1 3 78 80/20 87
4 0.15 0.1 3 82 74/26 87

aUnless otherwise specified, the reaction was performed with the substrate ratio outlined in the table
in 2 mL solvent at 30 “C. P Isolated yield. ¢ Determined by isolated yields of two diastereomers.. ¢
Enantiomeric excess of the major diastereoisomer determined by chiral HPLC analysis.

Table S4 Screening of additive 2

OH
/S i
QD (10 mol%) =
—_— > N

HO\[SJ\ . ) -
S7 oM e Gomathy . ©
1 3a
entry Add. Time(h)  Yield(%)® dre ee(%) ¢
1 5A MS(50 mg) 3 82 81/19 87
2 4A MS(50 mg) 3 80 82/18 86
3 3A MS(50 mg) 3 78 82/28 86
4 MgS04(50 mg) 3 90 82/18 86
5 EtsN (20mol %) 3 80 75/25 86
6 DABCO (20mol %) 3 67 70/30 82
7 DIPEA (20mol %) 3 86 75/25 86
8 DBU (20mol %) 1 68 68/32 8

@ Unless otherwise specified, the reaction was performed on a scale of 0.06 mmol 1 and 0.1 mmol
2ain 2 mL solvent at 30 °C. Plsolated yield. ¢ Determined by isolated yields of two diastereomers.¢
Enantiomeric excess of the major diasterecisomer determined by chiral HPLC analysis.



4. Single-Crystal X-ray Crystallography of Products of 3k

Crystal data for 3k: C2sH24Br2N203S, M = 580.33, orthorhombic, a = 9.181(4) A, b = 9.395(4) A,
c=27.281(11) A, & =90.00% #=90.00% y = 90.00< V = 2353.1(17) A3, T = 293(2) K, space group
P212121, Z = 4, u(MoKa) = 3.563 mm*, 13144 reflections measured, 4084 independent reflections
(Rint = 0.1756). The final Ry values were 0.1472 (I > 24(1)). The final wR(F?) values were 0.3251
(I > 24(1)). The final Ry values were 0.1828 (all data). The final wR(F?) values were 0.3460 (all
data). The goodness of fit on F? was 1.094. Flack parameter = 0.159(19). The Hooft parameter is

0.140(15) for 1710 Bijvoet pairs.

View of a molecule of 3k with the atom-labelling scheme.

Displacement ellipsoids are drawn at the 30% probability level.



View of the hydrogen-bonded motif of 3k.

Hydrogen-bonds are shown as dashed lines.

Table 1. Crystal data and structure refinement for 3k.

Identification code 3k

Empirical formula C24H24Br2 N2 03 S

Formula weight 580.33

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system, space group Orthorhombic, P 212121

Unit cell dimensions a=9.181(4) A alpha =90 deg.

b=9.395(4) A beta = 90 deg.
c=27.281(11) A gamma = 90 deg.

Volume 2353.1(17) A3

Z, Calculated density 4, 1.638 Mg/m"3



Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique

Completeness to theta = 25.10

Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

Goodness-of-fit on FA2

Final R indices [1>2sigma(1)]

R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

3.563 mm~-1

1168

0.22 x0.21 x 0.20 mm

1.49 to 25.10 deg.

-10<=h<=10, -11<=k<=10, -32<=[<=32

13144 / 4084 [R(int) = 0.1756]

98.3 %

Semi-empirical from equivalents

0.5360 and 0.5078

Full-matrix least-squares on F2

4084 /834 /293

1.094

R1=0.1472, wR2 = 0.3251

R1=0.1828, wR2 = 0.3460

0.159(19)

1.885 and -2.141 e. A"-3



5. HPLC Spectra

HPLC of 3a
L QIO
e PO ﬁ;f; N N
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 23.393 109777.797 4058936.250 49.8843
2 26.437 96290.828 4077772.750 50.1157
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 20.362 27176.727 1266115.625 49.9552
2 35.353 22978.520 1268387.375 50.0448

I N . /’;I “‘-l ,/ .-
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 20.638 11664.868 511245.688 4.7262
2 22.558 17626.504 618553.688 5.7183
3 25.938 192208.000 8235900.500 76.1374

4 35.285 26478.191 1451454.000 13.4181




HPLC of ent-3a

B )

N § H N—
b

ent-3a

‘7]‘ OH
g__,/s- 5

] P E
A Gind

Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 22.282 4687.119 257469.359 16.4615
2 23.773 28127.168  1092676.250 69.8612
3 26.873 1976.817 87196.742 5.5750
4 37.407 2121.308 126725.398 8.1023
HPLC of 3b
X457
o0
A AA
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 14.545 28004.184 646749.750 23.0496
2 18.783 25415.658 754698.438 26.8968
3 27.188 14413.551 650684.500 23.1898
4 30.672 15100.166 753776.500 26.8639




"“V-\n\\):j“
3 - \
1A 5 A
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 14.533 17436.865 401236.375 6.5098
2 18.773 3972.233 118116.000 1.9164
3 27.530 113606.133 5352444.000 86.8403
4 30.622 5925.868 291751.750 47335
HPLC of ent-3b
i
A ) N ]
Peak RT (min) Height (mV*sec) Area (mV) Area
(%)
1 14.863 52759.836 1276865.750 81.2043
2 19.177 3643.919 113640.500 7.2271
3 28.132 2274.823 111358.750 7.0820
4 31.778 1332.942 70546.453 4.4865




HPLC of 3c

OH

I ()

[ N \OO N
racemate 3¢

L | U

Peak RT (min) Height (mV*sec) Area (mV) Area

(%)

1 9.998 10918.111 170064.297 18.4362

2 16.745 6391.385 173603.703 18.8199

3 20.997 8283.151 289133.281 31.3441

4 22.673 7458.411 289647.500 31.3998
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 9.885 8757.442 134286.406 6.4600
2 16.580 70978.586 1944439.000 93.5400




HPLC of ent-3c

FE (nv)

>17waa
>»21 817

19 B
FEHE] (i)

Peak RT (min) Height (mV*sec) Area (mV) Area
(%)
1 10.135 51444199  838399.063 83.2198
2 17.138 2166.604 65837.852 6.5351
3 21.617 970.164 35525.387 3.5263
4 23.495 1654.137 67688.680 6.7188
HPLC of 3d
N
QIO
PR
racemate 3d
\
\ M
Peak RT (min) Height (mV*sec) Area (mV) Area (%)




EHE Grv)

1 11.683
2 18.983
3 23.868

4 31.348

119689.531 2170487.750
7838.455 245859.781
54998.371 2169290.750

4556.082 234635.094

45.0283
5.1005
45.0035

4.8677

P
Yl —
(I
o
/ i

Peak RT (min)

Height (mVV*sec) Area (mV)

(%)

Area

1 11.693
2 19.008
3 24.037

4 31.392

24087.305 440252.688
3366.138 102280.297
115324.656 4680024.500

4810.941 247107.297

8.0490
1.8700
85.5633

4.5178

HPLC of ent-3d

145
140
135
130
125

15

105

11800

}32 225

A

12 13 {4 {5 16 17 18 13 20 M 22 23 24 25 % 27 2 28 3 M @ B M 3B\ W ¥ B3\ 40
Ll

118 (min)




Peak RT (min) Height (mVV*sec) Area (mV) Area (%)

1 11.693 24087.305 440252.688 8.0490
2 19.008 3366.138 102280.297 1.8700
3 24.037 115324.656 4680024.500 85.5633
4 31.392 4810.941 247107.297 45178
HPLC of 3e
OH
i S
DS
: @ racemate 3e
A\ N\ A

Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 23.735 18919.023 713914.063 26.6880
2 29.120 13358.061 620662.875 23.2020
3 30.338 12800.496 621389.000 23.2291
4 77.158 5648.222 719075.750 26.8809

B )
O




A (i)

Peak RT (min) Height (mVV*sec) Area (mV) Area
(%)
1 23.732 16116.142  609016.313 6.6478
2 29.113 7256.782 343339.906 3.7478
3 30.350 2333.465 111834.133 1.2207
4 80.092 46810.156  8096981.000 88.3837
HPLC of ent-3e
Bos.¥
Peak RT (min) Height (mV*sec) Area (mV) Area
(%)
1 23.752 30233.824  1158366.375 82.3087
2 29.395 854.220 37131.332 2.6384
3 30.368 1732.137 89272.664 6.3433
4 77.922 946.784 122572.594 8.7095

HPLC of 3f




Z

racemate  3f

Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 9.175 16354.546 236066.797 17.9923
2 10.837 23821.129 414302.094 31.5769
3 15.300 16342.642 410922.563 31.3193
4 20.848 6468.813 250750.344 19.1115
HPLC of 3f (entry 6)
e A |
Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 9.212 10184.611 147931.750 6.0959
2 10.903 2291.000 39321.801 1.6204
3 15.380 4345.109 109231.055 45011
4 20.912 56121.051 2130253.500 87.7826

HPLC of 3f (entry7)




3 10

I
-

&K lnv)

Peak RT (min) Height (mV*sec) Area (mV) Area
(%)
1 9.252 7886.436 118847.672 4.8468
2 10.950 3009.131 53042.547 2.1632
3 15.498 1753.653 45128.352 1.8404
4 21.227 56683.957  2235051.000 91.1496

HPLC of ent-3f

Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 9.365 206194.328 3175491.000 84.3919
2 11.065 12212.185 218973.797 5.8194

3 15.682 5157.175 135497.203 3.6010




4 21.782 5838.623 232830.406 6.1877

HPLC of 3g

_ R

racemate 3g

| /\ \ £
N VAL

Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 6.410 14970.778 163362.109 19.4946
2 8.020 17872.484 260741.156 31.1152
3 11.282 12146.945 253015.047 30.1932
4 12.382 6618.016 160867.578 19.1969

HPLC of 3g (entry8)

3 8 g = g &

&2 o@m o2 g o3

I ()

=T F BN o8 ow s

10
R s

Peak RT (min) Height (mV*sec) Area (mV) Area

(%)
1 6.410 7829.890 84775.398 6.1050
2 8.017 1109.517 16794.600 1.2094
3 11.273 1994.021 41862.691 3.0147

4 12.343 51278.223  1245186.875




89.6708

HPLC of 3g (entry9)

I (e R

BEG

Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 6.427 10767.232 126853.797 4.7886
2 8.045 3059.631 44932.512 1.6962
3 11.347 1831.983 39942.496 1.5078

4 12.458 96186.758 2437340.750 92.0074

HPLC of ent-3g

0
FTT8] (nin)




Peak RT (min) Height (mVV*sec) Area (mV) Area (%)

1 6.465 134569.594 1607247.750 87.2753

2 8.097 5322.147 80661.484 4.3800

3 11.428 2309.685 50658.809 2.7508

4 12.690 3984.293 103015.547 5.5939
HPLC of 3h

13572

[———tasts

24 503

racemate 3h

56,950

001234567 8 91011121314151617 181920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3 39 40 41 42 43 49 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 53 64 65 6 67 69 63 70
B8] (mix.

18 fmin)

Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 13.572 92298.461 1827098.625 7.3517
2 15.545 80315.867 1822047.875 7.3313
3 24.503 251673.563 10596600.000 42.6373
4 56.950 102317.000 10607158.000 42.6798




| A_/\_}

Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 13.488 1507.670 32163.295 0.4341
2 15.437 1920.231 45438.551 0.6133
3 23.967 28071.830 1120256.125 15.1212
4 56.700 61175.172 6210668.000 83.8314
HPLC of 3i
Me, OH Me
WA,
/,_/N \OO I\I\j
A
- /\ /\\

15
BT i)

Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 15.550 35487.566 917553.938 26.8713
2 18.918 25290.893 799499.125 23.4140
3 20.432 24047.186 816979.500 23.9259

4 26.403 20166.824 880592.625 25.7889




FHE )

. R ,/;\ .\LP/ - i
Peak RT (min) Height (mVV*sec) Area (mV) Area
(%)
1 15.568 3238.000 80609.102 2.4138
2 18.913 8463.814 275365.656 8.2456
3 20.387 83981.742  2855606.000 85.5088
4 26.398 2926.960 127967.500 3.8319

HPLC of ent-3i

AN N AN BN
Peak RT (min) Height (mV*sec) Area (mV) Area

(%)




)
TR

15.602 8753.476 221961.141 9.5108
2 19.008 56194.859  1808760.375 77.5036
3 20.548 5888.881 208466.984 8.9326
4 26.650 2138.827 94588.094 4.0530
HPLC of 3j
’ Br. OH Br
WA
o N N
[/_/ (o=} \j
racemate
Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 10.343 62580.699 1170227.875 11.6085
2 11.265 202249.563 3878350.750 38.4726
3 16.210 39704.207 1161334.750 11.5202
4 27.265 75366.398 3870909.750 38.3987
Peak RT (min) Height (mV*sec) Area (mV) Area (%)




EJE ()

1 10.378 6759.042 122855.336 3.6300
2 11.263 135490.891 2547730.750 75.2776
3 16.162 7192.789 201007.750 5.9392
4 27.133 10059.570 512852.063 15.1532
HPLC of 3k
OH
S
: ///N 3 N\\\
::: . racemate
LA
Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 7.497 108177.656 1390015.250 30.8556
2 8.025 66838.203 875236.563 19.4285
3 8.633 94033.227 1385637.000 30.7584
4 11.358 43561.902 854015.000 18.9575

13
B8] min)




Peak RT (min) Height (mVV*sec) Area (mV) Area (%)

1 7.503 30307.955 374939.531 10.7577
2 8.038 15209.912 199138.984 5.7137
3 8.637 179655.703 2605048.250 74.7437
4 11.362 15756.313 306182.344 8.7849

HPLC of 3l

gi OH

oo s

- (47

* F N N F

H ﬂ o0 \‘\

=l ,

JE | ) racemate

el .

‘EJ‘ \\ — o~ .JJ »‘\_}) \'L S - - )/’\\L
Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 6.337 93209.953 870729.500 30.3308
2 9.578 36691.500 573911.688 19.9915
3 11.093 50006.441 879340.313 30.6307
4 23.320 13234.923 546797.688 19.0470

HIE ()

11090

F 953
n
>za 292

Es——-

17 18 18
FHiE] (nin)




Peak

Height (mV*sec) Area (mV)

Area (%)

8.2255

32.5740

42.5484

16.6521

22872.143 215660.406
57669.719 854046.313
63437.137 1115562.250
10599.099 436595.938

HPLC of 3m

8475

= I——

racemate 3m

15 16 17

@
&
=

/N\
21

18 18 20
B8] imin)

Height (mV*sec) Area (mV)

Area (%)

81174.555 792822.875
66077.695 899301.688
58985.758 1056304.625

27745.822 1032213.875

20.9706
23.7870
27.9398
27.3026




00
480

440
420
400
380
380
340
320
300
280

3

1240

£
220
200
180
160

120
100
80
0
40

20

5882

11473

:3—&543
o

M2 13 14 45 48 4T 18 18 20 A

B8 fmin)
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 6.882 133073.234 1327281.125 11.2572
2 8.648 67775.313 857053.000 7.2690
3 11.173 456329.031 8399301.000 71.2381
4 21.273 32155.158 1206820.750 10.2356
. F
180 OH
?170 S 0
i LAy :
140 o] ;
b FQ
o ent-3m
B 7' é Y 1h 1'1 1‘2 1'3 1‘4 15 1‘5 7 ETJ‘\‘E]WI[ﬁ,““] 19 20 2‘1 22 23 2'4 25 QIE 27 2;3 2‘9 30
Peak  RT (min) Height (mV*sec) Area (mV) Area (%)
1 6.848 69086.891 677474.125 9.0556
2 8.598 75282.766 938544.688 12.5452
3 11.165 47992.141 862849.625 11.5335




300
230
280
270
260
250
240
230
220
20
200
190
180
170

JEST)

#150
140
130
120
10
100

B
a0
i
B0
50
40
30
20

500

21.315 131231.031 5002408.000 66.8657

HPLC of 3n

OH
S o]

¢

N N
. L
g A O 3
o}
g \
7 racemate 3n
2
a
N 2
&
i) 9 10 Ak 12 13 14 15 16 v 18 19 20 21 22 23 24 25 26 v 28 29 30
BT imin)

Peak

RT (min) Height (mVV*sec) Area (mV) Area (%)

2 W N R

9.808
11.412
13.693
23.170

92788.781
122274.430
67421.891
55664.289

1374358.125
2126005.250
1444915.125
2424040.500

18.6497
28.8494
19.6072
32.8937

480
460
240

a0
330

340
320

280
5 260
£
14 240
#
220
200
120

160

140

001 2 3 4 5 B 7 & 9 1011 1213 14 15 16 17 15 19 20 21 22 25 24 25 26 27 28 20 30 31 32 33 34 35 36 37 33 39 40 41 42 43 49 45 46 47 43 49 50 51 52 53 54 55 56 57 58 59 60
B8 fmin:

Gyt
Sire

23247

18] fmin)



B[ v

Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 9.808 75052.148 1159748.750 21.1345
2 11.443 1231.233 21346.689 0.3890
3 13.745 37454.383 898470.500 16.3732
4 23.247 76169.508 3407895.000 62.1033
HPLC of 30
Clys
ujuuj
2 3 B 7 g 10 11 12 13 14 \\E]“znin) 1 7 18 19 20 21 22 3 24 23 26 r 28 29 30
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 9.273 43647.266 654971.313 15.2544
2 10.198 89590.523 1510184.000 35.1724
3 10.648 288.290 3072.700 0.0716
4 14.798 26918.381 692587.000 16.1305
5 23.732 33118.023 1432843.250 33.3712



300
290
230
270
260
250
240
230
220
210
200
180
180
170
180
Zis0
H1a0
130
120
10
100
0

0

70

80

50

0

0

20

10

500

; OH
T £l J 0
Vg
Jol
=
ap

Peak

RT (min)

Height (mV*sec)

Area (mV)

Area (%)

1
2
3
4

9.330
10.253
14.970
23.882

23422.906
191381.359
19134.318
13976.125

356040.813
3214327.250
480734.688
608246.688

7.6414

68.9866
10.3176
13.0543

HPLC of 3p

430
480
440
a0
40
80
360
240
320
00
280
Fao

% 240

220
200

160
140
120
100
an
50
40

20

m;
8523
©
9478
2




Peak RT (min) Height (mV*sec) Area (mV) Area (%)

1 8.523 63202.742 1669647.500 31.0199
2 9.478 34300.695 1014424.438 18.8467
3 12.342 50984.449 1734510.500 32.2250
4 18.317 15201.221 963914.938 17.9083
i
160 UO —>
5 B T 8 a 10 " 12 13 14 15 16 153}\‘5] [,“,:]E 18 20 21 2 23 24 25 26 27
Peak RT (min) Height (mVV*sec) Area (mV) Area (%)
1 8.457 91545.414 2464670.500 90.9878

2 12.323 7203.161 244122.703 9.0122




E80

[E:]
240

U‘\OQ ‘>
7' E= é W‘D " 14 1‘5 16 1&‘77}\‘51 (,“,:]é 18 20 2'1 2 2‘3 2'4 25 26 2‘7 28 23 30
Peak RT (min) Height (mV*sec) Area (mV) Area (%)
1 8.573 28419.209 734969.750 8.8977
2 9.432 3097.795 78541.875 0.9508
3 12.232 220439.672 7395083.500 89.5263
4 18.248 880.094 51640.898 0.6252




6. Copies of NMR and MS Spectra
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a : 2 3 2 PROCND 1
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\ F2 - Acquisition Parameters
\ Date 20141030
Time 11.44
INSTRM av300
PROBHD S mm ONP 1H/13
PULPROG 2530
0 32768
SOLVENT £oci3
NS 18
0s 0
SWH 5895204 Hy
FIDRES 0.182959 Hr

sec

usec
usec

uset
PL1 0.10 08
S50t 300. 1321009 Wiz

F2 - Processing parameters
32768
01300051 MHz

—

—

= w0 oo o
2 =4 2= @
& @ 852 2
2 5 sll&|[= S
—— —————— —————————————— g HZOH 18758125 He/cm
ppm 10 B 6 4 2 0
g9yy-226 Current Data Paramsters
S8 SRUR38TERIER CBHRBENERRSSBRB RS B HAME 1847-gyy-226
a S8 8899 Is¥38538 SEREESYRSOAYNT ASS 8 EXPNO 1
o oo A A Moo Emo oMo — - o PROCND 1
/ u : } F2 - Acquisition Parameters
| vate 20140819
Tiee 16.59
INSTAM av300
PROBHD 5 mm ONP 1H/13
PULPACE 2930
i) 32768
SOLVENT oMsD
5 16
05 0
SWk 5695204 Hz
FI0RES 0.182959 gz
G 2.7329011 sec
6 128
o 83 400 user
0E 6.00 usec
T 299.3 K
o0t 1.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
S0t 300.1321009 Mz
72 - Processing parameters
51 32768
S 3001300018 W4
wou M
‘ 558 0
LB 010 K
\i ) 0
oC 1.00
l 10 NMA plot parameters
1 L ox 21.90 cm
oY 300.00 cn
| ( f1p 12.000 oom
ﬁ | ( | 1 3601 56 Hz
L f al o ) o F2p 0.500 ppn
z 3 3B gl g| o 5007 o
2 rv!‘ 'm k=3 S| M PPMOM 0.57065 pom,
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oyy-228
g, E ~ ,? E % @0 % E = rou g g ;‘,‘ E t“:‘, & o = g Current Oata Parameters
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\/ N \W | 2 - Acauisition Paraseters
Oate 20140819
Time 17.20
INSTRUM av300
PROBHD 5 mm QNP 1H/13
PULPROG 2990
m 32768
SOLVENT OMsO
NS 16
05 0
Shik 5995204 Hz
FIORES 0182959 Hz
A0 2.7329011 sec
A6 128
oW 83, 400 usec
(3 6.00 usec
Ei3 289.3 K
D 1.00000000 sec
MCREST 0.00000000 sec
MCNAK 0.01500000 sec

Py 10.50 usec
PLt 010 08
S0l 300. 1321009 WHz
F2 - Processing parameters
51 32768

sF 3001300018 Wiz
WOH EM

558 0
L8 0.10 Wz
o8 0
P 1.00
10 NMR plot parameters
o 21.50

e
& 60.00 cn
Fip 12.000 pom
- 1 350156 He
z B Sl |8 3 b 0 f2p 500 ppa
& 8 S| = 2 g I 2 -
g 2 ol |2 =} 2 8 150 07 H
s &3 | s = = B e 0157065 powscn
L o o e T i s —— e — T : 171.26984 He/cm
ppm 10 g 5 3 I T
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F2 - Acquisition Parameters
Date_ 20141030
Tise 13,43
INSTRUM av300
PROBHD 5 om ONP 1H/13
PULBRDG 2930
b 32766
T SOLVENT o0e13
NS 16
05 0
Sk 5995 204 Hz
FIDAES 0 182959 H
| A 27329011 sec
( A6 126
K 63.400 usec
o DE 6.00 usec
3 T 298.5 K
I 1 00000000 sec
g = < CREST 000000000 sec
[ Lh CKFK 001500000 soc
NN\ wn CHAMEL [ =
| we il
| i 10.50 user
/] 8} 0.10 0B
F01 300.1321009 Miz
2 - Processing paranetens
1 32768
¥ 300, 1300061 Mz
K Y
558 0
LB 0.10 H
6B 0
PC 1:00
1D W plot parameters
JL A e L—J A ox 20.00 cw
cr 10.00 cn
| Fip 12.000 ppn
Fi 3501 56 He
= ~ <l|als! el | - Fep ~0.500 ppm
Z b 2ZE 2|18 3 Fe 150 06 He
g i<l A=t e o & PRUCH 0.62500 ppm/cn
i jel Gl s S s HeH 18758125 He/cn
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e cmw couw Current st Farareters
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e
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PP AR NNNNNN RNAENNBOEBEY YT ST e scoo
F2 - Acquisition Paramsters
Date_ 20141016
Tine 14.40
INSTRM av30
PROBHD 5 mm ONP 1H/13
PULPROG 2930
i) 32758
SOLVENT coci3
s 16
) 0
e 5995204 Hz
FIDRES 0. 182958 1z
A 2.7329011 sec
G 128
o 53,400 usec
i3 5.00 usec
TE 2973 K
o1 1.00000000 sec
MCREST 000000000 sec
MENK 0.01500000 sec
sssnness CHAMNEL f1
nuc1 M
Pt 10.50 usec
Py 0.10 d8
S0 300,1321009 W
Fe - Processang parameters
st 32768
St 300 1300065 Wiz
Wow M
558 0
L8 010 He
o 0
pC 1.00
1 10 N plot parameters
cx 2000 co
cy 20.00 cm
£1P 11.000 ppm
il 330t 43 M
3 g B 2 = e2p ~1.000 ppn
s 3 S|S|(3 S e F2 300,13 Hz
£ - 1 o m PP 0.50000 ppe/cn
= - = HZCM 160.07800 Hz/cm
— — ————r——7 T
pom 10 B & 4 2 0
gyy-265 Current Data Parameters
58 23020 RBRERZS 83%%§38ﬁ5§g§g%§§§§@ ik 1847-9yy-265
I3 S8 BRIZUBIAZITER SENISHBYBcERcadSES B0 1
= o NRNNNNRNERO© S R A R R S I K
F2 - Acquisition Parameters
Date_ 20141030
Tine 14.09
INSTRUM ay300
PROBKO 5 nm QNP K713
PULPROG 2030
] 32768
SOLVENT 0013
N 16
o 0
SHH 5935204 W2
FIDRES 0182958 He
a0 27329011 sec
5 128
K oW 83400 usec
L { 0E 5.00 usec
Ve TE 2984 K
01 1,00000000 sec
/ CREST 0.00000000 sec
~| MEARK 001500000 sec
S
Pt 10 50 usec
pLt 0.10 c8
501 3001321009 Mz
F2 - Processing parameters
1 32768
S¢ 300 1300061 Wz
WO Ev
558 0
) 0,10 He
8 0
L 1,00
10 AR plot paraneters
I el o 20,00 cm
o 10.00 co
| F1p 12.000 pon
1 3601.56 H
o 1) | eul e = alo| (= Fan -0.500 ppn
2 I |4 2 ol Al f2 <150 05 He
g Gl afsfe B B Ml et PRICH 0 62500 pom/cm
g i =llagiey) ol R LY H2EM 187.58125 Hz/cm
Tt T e = — U
ppm 10 8 6 0




ppm
9.19448
9. 16793

Curcent Osta Parameters
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$2RBHBESaN S e 1847-9¢y-252
SHSBRSBRI S
DRRSBEBEIES oM 1
s s A S T 1
B e

F2 - Acouisition Parameters
Date_ 20141015
10.11

~C

Time

INSTRUM 3v300
PROBHD 5 mm ONP 1H/13
PULPROG 2030

w0 32768
SOLVENT oc13

NS 16

os 0

SNH 5985204 He
FIDRES 0182950 Hz
AQ 2,7329011 sec
" 128

oN 83.400 usec
0E 6.00 usec
i3 296.7 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCKAK 0.01500000 sec

wn CHANNEL ff ssssssss

tntegral
5!
1.991

| 2.030

9.1659
7.3832
7.0262
7.0223
6.9917
6.9660
—— 510302
3.4881
3.4786
3.4620
3.3752

ppm

p—

1.970

B 7] integral
s

1H
10.50 usec
L 010 df
501 300 1321009 ¥z
F2 - Processing parameters
sl 32768
st 300.1300059 iz
WOK
558 0
L8 0.10 W
8 0
ot 1.00
L) 10 W plot paraneters
— o 2000 om
o 10.00 cm
Fip 12.000 pow
i 3801 .96 H
@ (of (o 20 -0 500 pom
ol [0 - F2 ~150.06 H;
<|Ig| | POMCH 0.62500 pom/cm
W2eH 187 98125 He/cm
—
2 0
Current Data Parameters
AN NINT I o EXPNO 1
© oMo < PAOCNO 1
/ F2 - Acquisition Parameters
Date_ 20140810
Time 12.03
INSTRUM 39300
PROGHD & nm ONP 1H/13
PULPROG 2030
0 32766
SOLVENT M50
NS 32
05 0
W 5995204 Hz
FI0RES 0182059 Hz
a0 27320011 sec
G 128
oK 83 400 usec
0E 6.00 usec
TE 209.4 K
b1 100000000 sec
MCREST 000000000 sec
HCHAK 001500000 sec
Py 10.50 usec
At 0.10 96
SFo1 3001321009 WHz
F2 - Processing parameters
SI 32768
SF 300.1300018 Wiz
WOK E
558 0
8 .10 H2
o8 0
P 1.00
10 MR plot parameters
e ) — cx 21.90 co
cy 50000 cn
Fip 12,000 npm
Fi 3601 56 Hz
FoP -0.500 ppm
2 -150.07 Hz
PRHCH 0.57065 ppn/cm
HZCw 171.269684 Hz/cm
T A G s
2 0




o ima e e T A WP
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\ F2 - Acquisition Parameters
0a 20141107
Time 10.42
| INSTRM av300
| PAOBHD 5 mm GNP 1H/13
PULPROG 2g30
‘ ™ 32768
| SOLVENT 0013
s 16
| 05 0
1 SWH 5995.204 Hz
FIDAES 0.182050 He
AN, : A 2.7320011 sec
£ i 128
m - Ve o% 83,400 usec
/ i3 6.00 usec
A i 295 4 K
N 01 100000000 sec
MCREST 0.00000000 sec
MENAK 0.01500000 sec
mceeses CHANKEL f1 ==sseses
NC1 "
1 10.50 usec
= ALt 0.10 08
E—N\Q 01 3004321000 MHz
F2 - Processing parameters
s1 32768
E 3001300061 Wiz
WOW M
558 0
L8 0.10 W2
68 o
oC 1.00
J 10 NMR plot parameters
cx 20.00 tm
oy 10.90 em
/ | P 12.000 oom
1 360156 Hz
& o s| (o @ @ o o 20 -0.500 pom
£ fd 2 (8 3 8B IR [ r2 ~150.05 Hz
2 = =112 2 b ,"‘ = FPHEN 0.52500 pon/cn
= = sl i i o s Hatm 167 58125 Kz /cm
o 2 S e e R ] ye=—i T T
ppm 10 8 ] 4 2 0
ayy-271 e Cunrent Data Paranetsrs
85 B e ] ZoB TEIRRSLHSEIMECD NME 1847-gyy-271
£ S8 $eLLE ERR RPEURBBLHASRESS £ 1
8 o o e Sem MedesERZissgd o 1
F2 - Acguisition Parameters
Oate 201411
Tine 10.54
INSTAUM avato
PROBHD 5 nm GNP 1H/13
PULPROG 2930
b 50768
SOLVENT o3
XS 15
bs 0
SK 5995.204 iz
| FLORES 0.182959 Hz
W A0 2.7320011 sec
o 5 128
N o 83,400 usec
[ e 3 6.00 usée
ﬂy\ z By TE 206.5 K
)/ o 1.00000000 sec
2 L weREST 0.00000000 sec
S i) KK 0.01500000 sec

Integeal

o
B
3

T
10

8505

1.9836

2.0000

40260

o

4.0291

< 6.0327

10.50 usec

0.10 o8
300.1321009 MHz

F2 - Processing parameters
1 32768

st

s 300, 1300081 w4z
WOW (2]

55 []

s 010 He
&8 o

o 1.00

10 MR plot parameters

(23 0.00 cm

cY 10.00 cm
Fip 12,000 ppm
£ 3601 56 Hs
Fop ~0.500 ppm
2 -150.05 Hz

L 0.52500 ppm/cn
HZCM 187.58125 Hz/em




5

ppm
9 2872
9.2804
7.3553
7.3484
7.327
7.3208
7.2601
67398

=

Integral
1.7650
1,9256

| 270000

ppm

-k o e Curcent Data Paraneters
2 25 ER3apins 8¢ NAKE 1647-yy-2%
S (NS PRECBERaGR S8 EXPND 1
© Mo om “ead-m—-co oo PROCNO. 1
\ F2 - Acquisition Parameters
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INSTAM av300
PROBHD 5 ma ONP 1H/13
FULPROG 2530
0 32768
SoLVENT cocia
s 1
05 0
S 5095204 Hz
FITRES 0.182859 He
0 27329014 sec
6 128
X 83,400 usec
0F 6.00 usec
it 300.0
0 100000900 sec
VEREST 0.00000000 sec
VoHK 0.01500000 sec
=eex CHANEL (1 ==
Nt W
Pt 1050 usec
AL 0.10 o8
5701 300,1321008 Wiz
F2 - Processing parameters
51
5 300, 1300063 Mtz
¥OW Ex
558 0
L6 0,10 He
8 0
PC 1.00
10 N4 plot parameters
. R 20.00 cm
oy 800 cn
‘ Fi# 12,000 pom
£t 360956 2
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3 =] b} 2 ~150 06 Hr
5 12 = e 062500 pon/ca
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———r—— T ——— 7
B 4 2 0
-237
SEP3ss SHECSE SEUESERERERGET me MM
885858 585588 RRINILEZELBEEE am 3
~© 0w AOPOENMN e mmH 0050000  PRID 1

\
F2 - Acquisition Paraneters
Date_ 20140903

Time 16.17
INSTRUM av300
PRCBHD 5 mn ONP 1H/13
BULPRIG 2930

i) 32768
SOLVENT coc13

NS 16

05 0

Sl 5995 204 Hr
FIDRES 0.182959 Hz
a0 27320011 sec
RG 128

DH B3 400 usec
DE 5.00 usec
TE 300.1 K
01 100000000 sec
MEREST 0.00000000 sec
VEWRK 0 01500000 sec

1H
10.50 usec
0.10 08
SFO1 3001321009 Wiz

F2 - Processing paraseters
s1

7 Integral
2.0000
2.0231

=)
B<}
El

SF 3001300063 e
WOW EM
s58 0
Le 0.10 Mz
68 9
PC 1.00
10 NMR plot parameters
cx 20 00 cm
cy 8.00 ca
F1P 12 000 ppm
F1 3601 .96 Hx
2 R .0\’ Fep -0.500 ppm
g 2 8 F2 -150 .06 Hz
2 . & PPHCM 0.62500 ppm/cm
Hzew 187 58125 Mr/cm
—— e
B 4 2 0




ayy-331 Current Data Parameters
§R87 SRoRBzHINAT b SEIBIRITIRNER NAE 1847-gyy-331
3 SE58 HE85833FRREG SRR REITBELSEEES EXPNO i
& OGO NNNNNNNWDGO o momom medsd--acoos PROCND 1
F3 - Acquisition Paraseters
Date_
~- Tine 14.21
INSTRUM av300
FROBHD 5 an GNP 1H/13
PULPROG 2930
10 32758
| SOLVENT ac13
NS 15
os 0
S 5995 204 Hr
FIDES 0.182939 Hz
a0 2. 7329011 sec
Z F A 128
on 83 400 user
o€ 6.00 usac
v 3 209.0 K
o1 1,00000000 set
HCREST 0.00000000- sec
CWAK 001500000 sec
msseutsy CHAEL 1. ~wnsuion
Mt 1H
Pl 10.50 usec
PLy 0.10 48
SFOL 300.1321009 MHz
F2 - Processing paraseters
s 32759
sF 3001300039 Mz
HOH ]
558 0
8 010 bz
68 0
PC 1.00
l 4D WR plot parameters
L cx 20.00 co
oY 8.00 cn
£1p 12.000 pom
F1 3601 56 Mz
= 0 ) oy o @ o ¥op -0.500. oom
g © ol S =1 = 3 2 150,05 Hz
2 2 Sl = b iy ooNCH 062500 pom/cm
S = bl 5 bt ¥, i) Lo 187 58125 k2/em
—————— 7
pom 10 B 6 4 2 0
367
nw S e shna connoDan: Lurrent Daza Paremeters
S< SaaFRNB BERS SERBLITRY tave 1847-gyy-267
& 8= BREBHEQ Hindr FRABIEER Y 3
g & & TP HD 0D REB RERELNSSS EXPD 1
a © @ ~NBWw oo o m B o N PROCND 1

F2 - Acouisition Parameters
Cate 20141103

—— Epnig
~—~—-0,002%

=5
e
4
£
XT

Py 10.50 usec
LY 10 98
SF01 3001321009 Mz

F2 - Processing paranet
s1 32766

SF 300.130006! MHz
NOW (1]
Ss8 o
LB 0.10 bz
Go ¢
[ 1,00
} 1D MW plat parameters
cx 20.00 cw
oy 15.00 cm
| Fip 12.000 ppm
F1 3603.56 Hz
5 - gfs Sis o = £ 0,500 ppm
g |3 sls = 2 3 &2 o
g |2 =i b il 2 It PHCH 0 62500 gnn/cn
= .S o HZCM 187 56125 Hz/cm

1

T
3

ES
3
®
o
Rt
N
=3







~297
sgngsn-eonansoeeeu el oy nnpyc o naSEE NS Curcant ata Paraneters
B BB SRRy e RS RSBRR 0SS0 BEBECRR8ER we  isropew
.
£ TIYNAA R 00 00nnaBSrSancBRASSE8INERIRNIBEBIEE  pew 1
a B o T R T BT R - TR T T BT T T BT SR R S B U S N PP mmmmmm«w——v«ccooo? PROCND 1
L F2 - hcguisition Parameters
Date_ 20150128
Time 10.22
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2530
0 32768
SOLVENT c€oci3
NS 16
0s o
SHH 5995204 Hz
FI0RES 0.1829539 Hz
L 2.7329011 sec
G 128
oW B3.400 usec
DE 5.00 usec
TE 201 9K
] 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
wesssz== CHANNEL 1
MCt 1H
P1 10 50 usec
PLY 0.10 98
SFO1 300.1321008 MHz
F2 - Processing parameters
S 32768
SF 300. 1300061 MHz
Wow (1]
558 0
i:} 0.10 Hz
GB 0
PC 1.00
l m NMA plot parameters
i — 20.00 tn
CV 10.00 cm
F1P 10.000 ppm
F1 3001.30 Hz
o A A i o e
g Il = &l | [3lR g8 = S
2 bidd i b ot o = C’.I I°. e {2 PRVCH 052500 pom/en
2 SITHEIAN S = LIS e e Hzew 157 55825 Hz/cm
=, SRR B s SRS
ppm 8 6 4 2 c
gyy-253
e ot st
'!V‘i‘a:
- ~a~ow MY ow wm Mo Mo oaauso 3 [“’W
= EiE ZERBERIRGES YaEc g o duanesol g swon i
! = e S D o poormiirs
2 e gogasgansnss RERE r = e it s
S S e e SRR Tine 12.02
PROGHD 5 mm ONP IH/13
| PULPROG 2909
0 65536
SOLVENT coci3
NS 1268
(3 4
SHH 22675736 Wz
FI0RES 0.346004 Hz
A 1.4451188 sec
A6 8192
o™ 22.050 usec
0E 6.00 usec
1€ 292 4K
o 2.00000000 sec
a3 003000000 sec
DELTA 1.69399998 sec
MCREST 0.00000000 sec
K 0.01500000 sec
3
502 3001312009 Wz
B ot pamincs
sI
SF 754677513 WHz
NOW
- .
L8 1.00 Wz
t
L3 1.40
500 it pncometers
| I | l =3 20.00 co
I Ll cr 5.00 cn
o 200500 pon
F1 15131.28 M2
P -5.500 por
5 Vit
T v ¥ A i I 2 =§ucv 10.30000 pon/ch

T A 1
s 150 100 50 0 e 7731787 Ma/en




ppm

=
3
-}
o]
~

7.1880

3.4857

1.7345

1.1056
1.0883

1.0644
1.0582

-0.0075

Current Data Parameters

NaE 1847-gyy-245
EXPNO 1
PROCND 1

F2 - Acquisition Parameters
ate_ 2014100¢

Time 16.58
INSTRM av300
PROBED 5 mm ON® 1H/13
PULPROG. 2930

0 32768
SOLVENT £oci3

NS 16

0s 9

S 5995 204 Hz
FIDAES 0182959 Hz
40 2.7329011 sec
RG 128

OK 83.400 usec
0E 6.00 usec
1€ 299.8 K

01 1.00000000 sec
MCAEST 0.00000000 sec
MCURK 0.01500000 sec

Py 10.50 usec
PLL 0.10 dB
E 3001321009 MHz

F2 - Processing parameters
3 32768

SF 300. 1300061 MHz
WON EM
558 0
L8 0.10 Wz
68 0
PC 1.00
(., 10 NMR plot parameter:
x 21.90 em
cY 10.00 tm
) F1P 10.000 ppm
F1 3001.30 Hz
‘ z sle) [olg|(s]s g sls||s 5 2 e Zo 500 pin
) g8 2]5|(8)8 5 SI8| 3 s i F =150 07 e
2 5 s o 5 PEMCM 0.47935 ppn/cm
— B i ,m ke B - i (b - 2 _'"’l ! HZDH 14386857 Hi/cn
bpm 9 B ¥ 6 (-} 4 3 2 1 0
gyy-245
Current Data Paraeeters
g e
- o w0 ~ oM ~@mo o w o ExPNO 2
o 38 ERESYTE8EL8EZ gz SE goRE =2 & e :
8 B gg@ggg&g&&gg SRRE 38 i g DLg] £ Zul:uumno:?-"ﬁ«;;-;:m.
Time 13.48
e s
PROGHD 5 mm QNP JH/13
e -
SOLVENT o3
=
s
SeH
s
Ao
"
o
3
3
ot 2.00000000 sec
AT o
DELTA 189999998 sac
MCAREST 000000000 sec
MCNRK 0.01500000 sec
= CHANNEL 11 =
NUCH 13
P1 10,50 usec
A L
B ke
CPOARG2 waltzt
e ™
PCFD2 80,00 usec
A2 0.10 08
PL12 17.74 08
PL13 17.7¢ 08
S e
FZ - Processing parameters
s1 65536
3 S
WOw 1)
558 0
8 1.00 Mz
1] o
2 s
e ook it
> N
jil ” |, L | o 0
P 0.500 ppm
FL 15131.28 Hr
P 5.500 pon
Eo ; TSR F T TR e L 5 i
5 1 PPHCM 10.30000 ppn/ce
ppm 150 100 50 0 HeoH 77731767 Haftn




gyy-249

Current Data Pacameters
NAME

i 2 I8 IRINIR 1847-gyy-249
ex$ 8 i SHBRIR EXPND 1
AR o S LR A PROCND 1

oo a ai o DS

F2 - Acquisition Parameters
Date_ 20141015
Time 9.09
INSTAUM av300
PROBHD 5 as OWP 1H/13
PUPROG 2930
b 32768
SOLVENT coci3
s 15
05 0
S 5995 204 Hz
FIDRES 0.182959 Hz
A0 27329011 sec
A6 128
oK 83,400 usec
of 5.00 usec
TE 295 8 K
0 1.00000000 sec
MOREST 0.00000000 sec
HEHRK 0.01500000 sec
CHANMEL 1 =
H
10.50 usec
0.10 0B
3001321009 MHz
F2 - Processing parareters
st 32768
SF 300.1300059 ez
WOW EM
558 0
18 0.10 Hz
68 0
eC 1,00
10 MR plot parameters
o 20.00 cn
o 10.00 cn
18 3.872 pon
1 1161.98 He
- o m 0 m @ 2P 0.425 pom

£ P & 2 £ S 2 127.49 W
€ S = o) B & FPMCM 0.17234 ppn/cm
s m 0 ol = = . HICM 51.72466 Hz/cn

T
pon 2.0 1.5 0.5
gyy-249

G e o= & & i o ;o o« Current Dsts Parancters
eI @ NG 8 2 8535 BRITHIS e 1847-gyy-249
gHE S NE T aE @ B8R RER TDE8RER v !

PN 668w o g SYswmom ] !

F2 - Acquisition Parametars

Date_ 20141015

Tine 9.03

INSTRM av300

PHOBHD 5 om ONP 1H/13

PULPAOG 2630

0 32768

SOLVENT coc13

s 15

0s 0

SHH 5995 204 hz

FIDAES 0.182950 Kz

0 2.7329011 sec

] 128

o 83.400 usec

3 5.00 usec

TE 296.6 K

o1 1.00000000 sec

WCREST 0.00000000 sec

MEWRK 0.01500000 sec

msaseas CHAMKEL f1 =

NuCt 1H

3 10.50 usec

Ly 0.10 @8

5F0) 300.4321009 MHz

F2 - Processing parassters

s

5 300,1300058 Mz

W e

556 0

LB 0.10 He

68 0

oe 1.00

J\M 1D MR plot parameters

o 20.00 cn

o 10.00 ca

F1p 7.736 pom

Fi 2321 68 =
3 |38 9 ] ofly 2 = op 3,839 ppm
& |52 & 2 2liS g & 2 1152.08 Hz
g lslle o i oll= = & PRMCH 0.19485 pps/cn

: i - = ! HICH 5848009 Hz/cm

pom 7.5 6. 5.0 {aa 5.0 0
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ayy-244
o No M oDy~ ™ - = = R =i Current Osta Parameters
sﬁmgaﬁﬁmg:@58:§§§g%m§§§§§m§§E§§Qﬁﬁﬂgﬁgﬁﬁﬁ.@%’migsﬁ* W taaryy-2as
3 NN N Yy S N === =00 aBhaNnnEd B8 o ncnnNueBeYNEnaR2888 o 1
a :\NK\V\NV\NNNNNN'\ID\E\D\nka\nInlnlfisanva‘?Mmmm!’if\;n;»:—;—;.;olo'o.o‘o‘po‘? PROCNO 1
5 {
F2 - Acquisition Parameters
Oate_ 20141000
Time 16 54
INSTAM
FROBD. 5 mn OB /15
PULPROG 2930
n 32768
SOLVENT coc13
NS 16
05 o
S 5995.20¢ hz
{ v FIORES 0182958 hz
0 27329011 sec
RG 128
o 83.400 usec
0E 6.00 usec
T 2999 k
or} o1 100000000 sec
MCREST 0.00000000 sec
HENRK 0.01500000 sec
R e 7 —
| NuCt 1H
Py 10.50 usec
L8] 0.10 08
seo1 300.1321009 Wiz
FZ = Processing D!V‘ﬂll!!"‘s
¥ A0.on0es iz
WOW EM
SSB o
v LB 010 Mz
0 6 0
FC 1.90
10 W plot parameters
L o 21.90 cn
o 10.00 cn
Fip 10.000 ppm
1 3001 30 iz
H e A = 11 R < 8 = 5007 e
£ 21212 : .3 a 2 :| : : 3 = : & ° soMcH 0.47935 ppa/cn
— = e A i o HZCH 143 86667 Hz/cm
i T e e e, PR L
po g 7 6 5 4 3 1 0
gyy-244 Current Data Parameters
F N OME MY R ENIINoONSO T ENOEEVEDNY nHomo (i
23 @ngbes B ESEeESRUNUR oSt cReARRaEREE IR GBS e e
& 83 BE3333 FLTEEIITIISM/AINONCBB88555383688a0 bHEAR PRocho H
. [P B N . T T
F2 - Acguisition Parameters
| N Y
Tine 16.54
INSTRUM av300
PROBHD 5 me GNP 1H/13
PULPROG 2930
1 32768
SOLVENT coci3
w 16
05 0
SWH. 5995 204 Hr
FIDRES 0182050 Kz
A0 2.7329011 sec
R 128
oW 83 400 usec
0E 6.00 usec
e 209.9
ot 100000000 sec
MCREST 000000000 sec
3d MOWRK 0.01500000 sec
wveesnes CHANMEL {1 =sssssss=
NUCE 1
P 10.50 usec
PLY 0.10 0B
sF01 3001321009 Mz
F2 - Processing parameters
s1 32768
SF 300.1300064 MHz
WO £
558 0
LB 0.10 Hz
] 0
PC 1.00
10 MR plot naramners
cx 1.90 cm
cY IU-UU L]
FiP 5.236 pon
Fi 1571.40 Kz
- 0] < Fap 3.457 pom
H & 12 2 = 2 B 2 1037.67 Kz
2 8| =4 S| < S| b PRMCH 0.08118 pon/tm
£ i lai a - QY Ial wzew 24 36503 He/cn
S—— r e T
o 5.0 48 45 4.4 4.2 4.0 38 3.6




gyy-244 Current Data Parameters
FOMN LY EYIM@O oMUY CconoYUoOYTANE —I0® cyogYEImuaTIoONL Sty
cEBECSBERSaCRIRRRAREHRES BHY SEE22B8MBLHEGERT p U
ESRHRESOCREIZITONDNE8E358 BA0D BEREBES3BE3BBwAG ol ;
NENARANNNNSENNNEANSCAA S OEE ©0B0 1010 6 10 0 101010 9100 O 0 w00
F2 - Acquisition Parameters
Date_ 20141009
x Time 16.54
INSTRM av300
PROBHD 5 mm GNP 1H/13
FULPROG 2930
10 32768
SOLVENT coc13
15 15
05 0
SHH 5995.204 Hz
FIDRES 0.182959 Mz
1 27309011 sec
% 128
o 83.400 usec
3 5.00 usec
13 3.9 Kk
0 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
amnsezas CHANNEL F1 =
NCE H
71 10.50 usec
3d L8] 0.10 08
SFO1 300.1321009 Mz
F2 - Processing parameters
st 32768
s 300.1300061 M4z
WOW EM
558 °
LB 0.10 Hz
8 0
PC 1.00
\l 10 NMR plot parameters
X 21.90 cm
cY 10.00 cm
) F1p 7.660 ppn
F1 2299.05 k2
= of 1= ~ = ™ ~ @ = Fee 5.412 ppn
z |8 |8 £ 5 &l (8 < 2 F2 1622.33 12
3 3| |9 o S < =] 2 = PRYCM. 0.10263 ppm/cm
g «| |- a a ol = el R (] 3080267 Kz/cn
r ! == l = T = ==
pom 7.5 7.0 6.5 6.0 5.5
gyy-244
Current Data Parameters
NOVE 1847-gyy-284
P IemENsRLEIILoLaL o~oo o om ©w 0 om0 2
2 8 n GERBERSS538IER8 9Yxs8hE &8 BE 28 > FHa0 4
g R R SYSRARNAKATUSSBE RRRER 33 $9 38 % F2 - Acquisition Paraneters
R R RS e Date_ 20141011
B Y | R .
INSTRUM @v300
PROBKD 5 nm ONP 1H/13
PULPROG 290
o 85536
SOLVENT. oci3
L33 512
s 4
SMi 22675736 W2
FIDRES 0.346004 Hz
A0 1.4451188 sec
RG B192
o 22.050 usec
0E 5.00 uset
1€ 298.2 Kk
o! 2.00000000 sec
a1 ©.03000000 sec
cELTA 1182509996 sec
MCREST 0.0000000C sec
MENK 0.01500000 sec
02 300 1312008 Wt
F2 - Processing garaneters
s1
3 75.467752¢ Wiz
HON ™
5s8 0
I 1.00 5
68 0
PC 1.40
10 WA plot paranstens
L I | | | 2 e
| A ) 3.00 cr
F1P 200.500 ppn
F1 15131.28 W2
(.3 -5.500 pen
W T g " T - v \ T v 0 T N | 2 -415.07 He
PR 150 100 50 b oPUCH 10.30000 pon/co

HIEH 77731787 He/em




D R 0 Do i e OO R S e ot e i Current Data paramters
DACDUULNDMN oD =D Sl =N OUNDHDO~T =9 TOUMDD SN~ D NAME 1847- 91»'295
. =il OB i Rl ANl e e R e e R RN
a mvm—vu——cqu}cnm‘mr\v\rxu:lv\'slomnnlrzvmu!mmmmaumr\vmmmmmmmco EXPND 1
a nu:\nnh\:\mwwmmwmmmmwvvvvmmmmmmmmmﬂu-—-«.—«.«._._olo PROCND 1
|
AL '\ \ ) F2 - Acquisition Parameters
) Date. 20150128
Time 924
INSTRUM
PROBHD 5 me ON° tH/13
PULP 2930
32768
SDLVENT cocl3
NS 16
0s )
SWH 5995.204 Hz
FIDRES 0.182958 Hz
AQ 2 7329014 sec
RG 128
oW 83,400 usec
DE 6.00 usec
TE 292.0 €
m 1.00000000 sec
MCREST 0 00000600 sec
MCWRK 0.01500000 sec
3e CHANNEL 1 w=as:
10 50 usec
i 010 o
5F01 300 1321009 WHz
F2 - Processing parameters
SI 32768
SF 300 IECDUEI M
HON
558
1] 0 ID Hz
8 0
3 1.00
L l m MR plot parameters
N 0.00 ea
CV 10.00 cm
) \ { ‘ ,’ , *\ F1P 10.000 pom
F1 3001.30 Mz
3 (mmg"@ “ ol 2z = (2l ree 2,500 on
& ool S|~ -~ ~ - I= @© “|o F2 150.06 Hz
& [m olo|oS o[ o= o[ < ‘9 = =S PEMCH 0.52500 pom/cm
s e Gl el R B o AR 2 wlu| Hzom 157 56825 Hz/cm
e — e
ppm B 4 2 0
gyy-2986
Currant Data Paraneters
NAME 1847-gyy~ 295
g BL8BL22K88382 Y882 ¢S 9B 28 3%8% 3 oo H
e i R b= S 6 ) DAL S R e e
8 B SIRRLLEINTES EREZRS o o sage o F2. deauinition Parsenters
Sl SRR R g o 2 P!
lc 9.27
N NN W YT E s
PROBHD 5 wn ONP 1H/13
PULPROG 2609
mw 65536
SOLVENT coc:3
L3 835
= :
SHE 22675736 Wz
FIDRES 0.346004 Hz
l 1 aesyree sec
e, RG 8192
o 22050 usec
3 6.00 usec
N T 2823k
; o 2 0a00000 sec
_J\ o1 0.03000000 sec
GELn 1 soesoms s
MCREST 0.00000000 sec
3e
10 50 usec
-0.81 o8
75, 4775508 e
SF02 300. 1312005 Mz
sl
SF 754877531 MKz
NON M
SSB 0
e 1.00 Hz
8 0
b 1.6
10198 it aranetes
J J J x 20 =]
h > 5.90 co
L i Y 200.500 ppm
15131 .28 W
5.500 pon
T e T e ST —— ' =T T ——— ~£15.07 He
IIJDV" liro :[‘)u 50 é 10.30000 pom/cm

777. 31787 Wa/cn




Qyy-246

Current Data Parameters

SO CNOENNOROMNNN A O w o NN ANAM T DRI S D000 Q s
cDIYNBATNRERESRERTR 39 SRSV TBE8EEREB3ISRE R3S e 1B ndy-aa
EB NI PN S BIAmDBARIEBT o 23 BRocElor-ZoscSagTaddsss oew
GRS RROEBRBBBONHSIIIT @& FHBSSSSARANRANNTRGRSRSE Loy )

MEmoEooE o6 menmn Qi S U S BN P [ SR
F2 - Acquisition Parameters
Oate_ 20141041
Time 9.29
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2930
i) 32768
OH SOLVENT coc13
F NS 16
oS 0
SHH 5995204 Hz
i FIDAES 0182956 Hr
20 2.7320011 sec
N7\ [N G 128
—~.J 00 0w 83.400 usec
DE 6.00 usec
i3 297.4 k
0 1.00000000 sec
3f WCREST 0.00000000 sec
MCHRK 001500000 sec
R R
MCt 1H
P 10,50 usec
Lt 0.10 d8
sF01 3001321009 ¥z
F2 - Processing paraneters
st 32768
SF 3001300061 ¥z
HOK
558 0
LB 0.10 H
68 0
PC 1.00
Jvk 10 NMR plot paramsters
ox 21.90 cn
cr 8.00 cn
Il F1p 4.174 ppm
1 1252.68 He

- = o o < o 0 2P 0.504 pon
g 8 8 tl = 5 = f2 181,41 Hz
2 = o = ik =N i3 FPHCM 0.16295 pom/ca
= sl s R = ) il HICH 48.90613 He/cm
= il 5 0y N — T T T D
ppm 3.5 3.0 el 2.0 359 1.0

-24
SIS o Girren s roers
cBHRS3BISRESISSRE8S8aSY3IEn B2 088 Nave 1847-gyy-246
SREBRSSCRHIIIDBLEICNNTZIZZSE BBRD SRER i A
S AR S e el Sy Al ) A Bl PROCND 1
NENNNNNNNSSNNSNNNNRN NGB 6 oo o8 Ty
F2 - Acquisition Parameters
Date_ 20141041
Tine 9.29
INSTAUM av300
PROGHD 5 mn ONP 1H/13
PULPAOG 2930
b ]
SOLVENT 0013
N5 16
05 0
SHH 5995 204 Hy
FIDRES 0.182959 Hz
0 27329011 sec
G 128
o0 83,400 usec
DE 6.00 usec
i3 297.4 K
(] 1.00000000 sec
WCREST 000000000 sec
HEURK 0.01500000 sec
/\// oo \\/\ seseunen CHANNEL f1
NuCH 1H
1 10.50 usec
3f PLI 0.10 98
SF01 300.1321609 M2
F2 - Processing porameters
s1 32768
¢ 3004300061 MHz
AOH v
558 0
LB 0.10
68 0
PC 1.00
JJ’V\ 1D NMR olot parameters
X 2190 cm
(53 8.00 cm
1P 7.595 pom
Fi 2308 54 Hz
® g 1R i 2 8 |3 i (3 5.398 poa

& 2 = o 3 Y = 2 1620.20 Hz
£ o | o o P =t 2] PPMCM ©.10486 pon/cm

= : ; N . R HzcM 31.47304 Hz/cm

pom 7.5 7.0 6.5 6.0 55







ayy-250
e o i i O
R2RoPYS2ENRERIRRNRARE U559
. BESZRRSRISBRRGRREEE ZRES
E BRORIELRIBLITTCZEG8a BBnD
Kggh##gﬁww “’\“\"‘I’/“’

5.73207

Tet)
e

Current Data Parameters

NAME 1847-gyy-250
EXPND. 1
PROCND 1

F2 - Acquisition Parameters
20

Date_ 141015
Tine 9.4
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPRDS 2930

0 32768
SOLVENT £ocl3

NS 16

05 0

SHH 5995 204 Hz
F108ES 0.182959 Hz
A 2.7323011 sec
ARG 12¢

[ 83,400 usec
3 6.00 usec
T 295.8 K

] 1.00000000 séc
MCREST 000000000 sec
MCHAK 0.01500000 sec

==zzssas CHANVEL f1
NuCY

Pt 10.50 usec
PLL 0,10 08
SFO1 3001321009 Wz

F2 - Processing paraneters
st 32768

SF 3001300053 M2
WOW =1
858 0
i1 0.10 Hz
6B 0
PC 1.00

4D NMA plot parameters
ox 2

0.00 cm
¢y 20.00 cm
FiP 7.724 ppm
1 2318.22 Hz
= af s < o ={ \a =3 20 5.517 pom
£ E I =3 2 3 (8 & 2 1855,95 He
g af |& S Ll 0“ = 4 PPHCM 0.11033 ppa/cm
= ol o a bl < B & HZCH 33.11343 Hz/em
e —= el = ————— = S =Ny
opm 7.5 7.0 6.5 6.0
ayy-250
Curcent Data Pareneters
NAME 1847-gyy-250
~ o monoouenONe SooORUO I o~ADOMONIOMoOOnN EXPN0 2
R @ SRS ESRBEIAS SBE8RNUZFRSLFARECRoRBNTEBS FRocH0 )
< B @ UBHHY QAN - I Al R
=S =
s ] R SYTRQAIINES REREIRSSNATTRQRAREEBRI® £ = Kiaidihion pecseatars
L Tine 9.3
INSTR 230
PROBHD & e ONP 1H/13
PULPROG 2309
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OE 5.00 usec
1€ 298 5 K
01 1.00000000 sec
WCREST 000000000 sec
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F2 - Acquisition Parameters
Date_ 20141015
Time 16.39
INSTRUM 3v300
PROBHD 5 mm GNP 1W/13
PULPRDG 2930
10 32768
SOLVENT coc13
NS 16
05 0
SHH 5995 204 Hz
FIORES. 0.182959 Hz
0 2.7320011 sec
RG. 128
OK B3 400 usec
DE 5.00 usec
TE 297.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1 ==
M
10.50 usec
0.10 08
300.1321009 Mz

F2 - Processing parameters

s 32768
SF 300.1300065 MHz
HOK (4]
‘ 558 0
L8 0.10 Hz
&8 o
5 1.00
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R o - o n - ~ ko HZCM 52.03647 Hz/ca
=0 Gy T e~ E A B T A ) 3
ppm 3.5 3.0 2.5 2.0 1.5 1.0
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o 22,050 usec
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F2 - Processing paraneters
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F2 - Processing parameters
st 32758
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INSTROM av300
PROBHD S mm ONP 1H/13
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™ 65536
SOLVENT coc13
" 945
s 4
el 22675.736 Hz
Fi0%S 0 346004 e
A0 1.4451188 sec
Br 3 8192
o 22 050 usec
3 6.00 user
1€ 207.9 K
:) 2.00000000 sec
at 0.03000000 sec
DELTA 1.593999% sec
WCREST 0.00000000 sec
ow 9.01500000 sec
swmemmes CHANNEL 11 .
nCy 13C
o1 10,50 usec
s -0.81 a8
0 75, 4775598 MHz
aeemmans CHANMEL 2 o5
PooRG2 walteit
2 I3
poPO2 B0.00 usec
2 0.10 8
A2 17.74 98
PL13 17.74 o8
sro2 100.1312005 Mz
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§1 55536
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& [}
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F2 - Acquisiticn Parameters
‘\‘W ’// N/ ‘\"NW ‘N \ W/ Date_ 20141015
Tine 16.45
INSTRUM 3v300
ROBHD 5 mm GNP 1H/13
PULPROG 2930
0 32788
SOLVENT coci3
N5 15
05 0
SKH 5005204 He
FIDRES 0.182959 2
A0 2.7323011 sec
RG 128
o 83,400 usec
0 6.00 usec
TE 297.2 K
1]} 1.00000000 sec
MCREST 0.00000000 sec
MCWAK. 0.01500000 sec
wsa=z==== CHANNEL f1 =====ses
et iH
P 10.50 usec
Py 0.10 0B
501 300.1321009 MHz
F2 - Processing parameters
ST 32768
s 3001300065 iz
WO
ssB o
LB 0.10 Hz
) 0
PC 1.00
10 NMR plot parameters
J J—J b & 20.00 en
oY 15.00 cm
F1P 10.000 pom
F1 3001.30 Hz
- o | M) = o - o - o F2P -0.500 por
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0 32768
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05 0
Sw 5985 204 2
FIDRES 0 182950 Itz
0 2.7329011 sec
6 128
W B3.400 usec
06 6.00 usec
TE 2972
o1 1.00000000 sec
MCREST 0.00000000 sec
MCHEK 0.01500000 sec
10.50 usec
0.10 6B
300, 1321009 MHz
F2 - Processing parameters
s
SF 300.1300065 MHz
wou =
558 0
L8 0.10 Mz
] 0
Pc 1.00
L 10 A plot parameters
ox 20.00 cm
Y 15.00 cm
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FIORES 0.346004 K2
A0 1.4451188 sec
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on 22.050 usec
D€ 5.00 usec
7 237 3 k
B 0 2.00000000 sec
T a1t 0.03000000 sec
\/;\ OH DELTA 166933098 sec
ki 5 ¥CREST 2,00000000 sec
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N N—/—
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7 —eneee GUMNEL (2
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L3 74 0B
sF02 3001312005 MHz
F2 ~ Processing parareters
st 55
= 754677541 Wiz
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8 1.00 W2
B ¢
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Date_ 201411
Tine 11.53
INSTAM v300
PROGHD 5 am OWP 1H/13
PULPADE 2930
™ 32768
SOLVENT coc13
NS 16
o5 0
SHH 5995.204 Hz
FIORES 0.182053 #2
0 2.7329011 sec
RS 128
DK 83.400 usec
0E 5.00 usec
T 296.9 K
01 1.00000000 sec
WCREST 000000000 sec
MCWRK 0.01500000 sec
SFOL 300.1321008 MHz
F2 - Processing parameters
st 32768
s 300.1300061 MHz
oW En
558 0
8 0.10 b
[c:] 0
PC 1.00
. L 1D WA plot paraseters
o 20.00 cn
cY 15.00 cm
| F1p 4.116 pon
| F 1235 24 v
= e @ " @ of =3 F2p 0.688 pon
g 12 - & 4 = £2 206.59 W
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Date _ 20141107
Time 11.53
INSTRUM av300
PROBHO 5 mm ONP 1H/13
PULPROG 2930
0 32768
SOLVENT coc13
NS 16
0s o
SWH 5995.204 Kz
FIDRES 0.182959 Fz
40 2.7329011 sec
RG 128
oW B83.400 usec
DE 6.00 usec
TE 296.5 K
01 1.0000000C sec
MCREST 000000000 sec
MOWRK 0.01500000 sec
=sz CHANNEL ] ===sesss
1H
10.50 usec
0.10 u8
SFO1 3001321009 Mz
F2 - Processing parameters
SI 32768
SF 3001300051 M=z
WOW M
SSB 0
L8 0.10 Hz
B o
FC 1.00
1D NMR plot parameters
o 20.00 c»
cY 15.00 c»
F1P 7.537 pom
F1 2261.98 Mz

- - o Fop 5.525 pom
£ E § > = k2 1656 25 e
= el M ! Bl < PPMCM 010058 pon/cm
S o |lo - Sl HItM 30.18657 Hz/cm
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0.10 o
17.74 o8
't
3001312005 Wiz
st 55535
s 5.007m07 i
b2 n
ss8 0
LB 1.00 Mz
o8 o
PC 1,40
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F2 - Acquisition Paranetens
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Tire 16.14
INSTROM av300
PROBHD 5 nm NP 1H/13
PULPROG 2930
0 32768
SOLVENT coci3
s 16
o5 0
i 5995204 Hz
FIDRES 0.182959 Hz
) 2.7329011 sac
G 128
o 83.400 usec
('3 6.00 usec
1€ 2089 K
01 1.00000000 sec
MEREST 0.00000000 sec
MEWRK 0.01500000 sec
=mwmeses CHANKEL f1
| ULt h
] 10,50 usec
ALY 0.10 08
501 3004321009 ¥Hz
F2 - Processing parameters
8 12768
56 300, 1300063 Wiz
WO EN
558 0
L8 0.10 W
8 o
o 1.00
A 10 NMR plot parameters
‘ e 20,00 cn
cy 8.00 cm
| } Fip 10.000 pom
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MUTQUOANNCMN e IBW=—=OYMoYTUEIOONSBI>OT O - Exeno 2
, HE3BYBRQEESRNEHRIAIBNFNIREIINELEE S B v '
& .':E%%u"a%?@“m’ﬁﬁ%ﬂﬁﬁfﬂ‘ﬂi.‘lgﬂggggktkL"T'nﬂ g = PR Kantitin Gt tary
) Tine 9.18
\\\\\\x\“ W M/ \V TN 200
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3 s
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| o 22.050 usec
e 5.00 usec
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£2 - Processing pacaneters
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a0 &
SSB o
b 100 e
] 0
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INSTROM av300
PROGHD 5 mn ONP 1H/13
FULPROG 2030
i 32769
SOLVENT M50
‘ S 16
05 o
Sk 5995204 Hz
H FI06ES 0.182959 Hz
C' a0 27329011 sec
¢l e
r oK. 83.400 usec
0 E .00 usec
3 208.6 K
01 1.00000000 sec
WCREST .00000000 sex
WK 0.01500000 sec
e s
Nt 1
Pl 10,50 usec
PLY 0.10 08
SFO1 300.1321009 Wiz
F2 - Processing parameters
s1 32768
sF 3001300011 Wiz
WOX M
s58 0
L8 0.10 He
8 o
FL 1.00
10 N nlot paraneters
N L A LA (5 20.00 ¢m
[ 10.00 cn
I | | e 16000 pom
/ 1 300136 He
- ool s o . = [ w N ~ Fer 0.500 ppm
3 SIR| & S| = 23818 B L f2 ~150.05 Mz
g ’o o= af o e bl £ el = ]'1 PPYCH 0.52500 pom/cn
£ <leil i -l le =l el b © waew 157, 56625 Hz /om
f . ! ! | T : P —— E 1 . ! . 0 ' —
ppm 8 6 4 £
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Current Data Paransters
NAME 1847-gyy-336
88 BRI 2BIBANSE ¥ YERBILHRIBBLATES oo i
e RS BRIGCBEERRBG S SRRSO RBAaBTEYD D FRcie) $
8 ex PIRBREELRI2S 2 BEISSTRIRIRAAR=2S £2 - Mauisition Paranetes
S oAbl Bl AR i L T ot 20150416
| Tave 11.00
| TNSTRM av300
PROBIO 5 e GNP IH/13
PULPROG 2ap9.
™ 65536
SIVENT o0
NS 162
05 4
S 22675736 He
FIDRES 0 346004 Hr
0 14481108 sec
L3 8192
% 22.050 usec
3 6.00 usec
33 209K
H 0 0000009 sec
3 11 0.03000000 e
cl o) oELT 1 e00n8 sec
JJ 1 WEREST 0.00000000 et
(1 W 0.01500000 sec
sssxases CHAMMEL {1 sssssas
g 13
4 9 i 1038 e
L8] -0.81 06
£ 754775599 e
e CHANNEL 12 se=sezes
] wailzh
N2 "
Pepoe 80.00 user
A2 0,10 o8
e 17 .74 o8
Lz 7e
S0z 001312009 Wz
F2 - processing paraneters
s1 65536
5 754677646 iz
NOW ™
588 o
It 1.00 He
o 0
" 1e0
. i
I X g ¥ ' T ¥ ? 8 B 1 : 5 g ! P R ! 10.30000 ppe/ca
ppm 150 100 50 0 77731818 Wa/cn




Qyy-337 Current Oata Pacameters
R R e R R e R R B i R T ) 1847-gyy-337
£ FHENSESERIRYEYBRIBEEARSSNINBESYSIYRERRREANE amo 1
a AERANARR OO OEDMOAMOAOMEAOMMOMOANA———-—-O0000oo PRICN 1
2 - Acquisition Parameters
Date_ 20150415
Time 11.05
INSTRUM ava00
PROBHD 5 om ONP 1H/13
PULPY 2930
o 32768
SOLVENT mMs0
NS 16
05 0
SHH 5995204 Hz
FIDHES 0162959 Hz
2 20 27329011 sec
AG 128
o B3 400 usec
,4 3 6,00 usec
T 208.7 K
| c 0 1.00000000 sec
HCREST 000000060 sEC
VUK 001500000 sec
CHANNEL 1 ===
1
10.50 usec
0.10 dB
300.1321009 Miz
U Fg - Processing parameters
sl 32768
3 3001300011 Mz
WOW EM
558 0
18 010 He
[ 0
fc 1.00
10 MR plot parameters
. — 20.00 ¢m
cr 20.00 cm
| FiP 10.000 pom
£1 3001,30 He
- L s Ve o ~lol W ™ 0 F2p ~0.500 pom
H Sz g8 sl = 8 |8 e 150,06 1
g S(E[3 3|5 = Pl 1 2 # My 052500 ppn/ce
i o =lle ~ivilo > =l HZEM 15756825 Hz/cm
' : : —— - - — v \ |
pom 8 ( 4 2 0
ayy-337
Current Data Paraneters
e & A 1847-gyy-337
@ o N o oN ST I MmN w SYNOARM~ODONNNIKNDNOM ExPN0 2
< 28 %QE#E%&S%%%% 5 SSEBRKCRBIBBIRIEG e 3
a ey S3I36RR8URNE2S 2 BBEISISHABRAARR-S F2 - dcavisition Parameters
B R I Date. 20150216
[ NN\ AN e
TR
PROBHD 5 mn GNP 1H/13
ouLFRG 2900
10 65536
SOLVENT ™50
Ll 328
o .
SNH 22675.736 We
FIDRES 0.345004 2
o 14451188 sec
6. 8192
™ 22.050 user
e 6.00 usec
by i 290.9 K
L 2.00000000 sec
| on 0.03000000 sec
| DELTA 1.89999998 sec
\o MCREST ©.00000000 sec
cl MORAK 001500000 st
& e il
| 1
10.50 usec
-0.8) a8
5F01 754775598 Wz
ssssssss CHAMMEL 12 =e=
‘ PRG2 walzis
N2 "
Peepa 80,00 usec
a2 0.10 06
a2 17.74 o8
Rz 1778
SFO2 3001312005 Wz
F2 - Processing parareters
51 65536
5 75 2677845 Wi
WO 1]
558 o
et 1.00 Wz
L] 0
oc 1.40
10 198 plot parameters
L L | i A S e
A o 400 co
fip 200500 pon
1 15131 29 bz
2 5,500 oam
1 : v 1 —— ' | ' v ' T v ——————— f2 5,07
pom 150 100 50 0 336000 powcw

77731618 Re/cn
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Current Data Parameters
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- CrFSRARATSESERINEN YSBITRIBYSERT b o33 A e
s SREAMUAIRRTTTGTRGBE aa22ITEEIZEZ o 888 eow 1
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~LL F2 - Acquigition Parameters
\\ Oste_ 20141028
Tine 10.39
INSTAUM av300
PROBHD 5 nm GNP 1H/13
PULOADG 2530
™ 32768
SOLVENT coc13
NS 16
05 0
S 5995204 He
o FIDRES 0.162959 W
g 0 2.7329011 sec
— § == A6 128
/ o 83,400 usec
\_/ \ 0F 5.00 usec
TE 298.9 K
N N 01 1.00000000 sec
/ 00 \ MCREST 0.00000000 sec
MENRK 0.01500000 sec
5 aese CHAMMEL 11 =
m
10.50 usec
0.10 0B
300.1321009 Mz
F2 - Processing paraneters
sI 32768
s 3001300061 iz
oW EM
569 0
8 0.10 Hz
68 0
o 1.00
) 10 MR plot parameters
\ o 20.00 cn
oy 10.00 cn
| | 1P 10000 ppm
£l 3001.30 Hz
= W= i =3 ~ poe) e 5
Slel8l B 3 o msw
s olellal |a m! © PRMCM 0.52500 pon/ca
| s s elidiz) | . : ; el Hem 15756825 Hz/cm
ppm 8 6 4
gyy-262
Curcent Data Paraseters
e 1847-gyy-262
= & o comr@mmmomT oo o~ a ~ao o exen 2
LB 58 g5E5RIEIBEE 385 y BSE & o ;
£ B 4
a3 e ey S S g s {2t n B W & F2 - Acquisition Paraneters
& < = e R R R A R Date 20141031
TR av300
PROBHD 5 m OV 10/13
PULPROG 209
0 65535
saverr oocn3
s 1024
0s 4
SHH 22675,736 W2
FIORES. 0.346004 Wz
A 1.a251168 sec
5 8192
oW 22.090 usec
.3 6.00 usec
T 2092 K
o1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999993 sec
MCREST 0.00000000 sec
MOMRK 0.01500000 sec
o1 10.50 usec
PLY -0.81 08
s01 754775508 Wi
oe CHANEL 12 swnsmens
CPOPRS2 waltz1s
ne2 ™
PCPD2 80.00 usec
2 0.10 cB
iz 17.74 cB
P13 a7,
sro2 300.1312008 Wiz
#2 - Processing paraneters
51
& 75.4677534 W
0 £l
ss8 0
(13 1.00 Hz
66 0
o 1.0
10 WA plot. narameters
| ,JM e 00 cn
o A o 6.00 cn
¥ b FIP 220.500 ppm
P 18840 64 2
F2p ~5.500 ppm
. et R S 3 I 2 -415.07 bz
ppm 200 150 100 0 PPUCH 11.30000 ppa/cm
HIeH B52.78558 Hz/tn
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8392352520805 0Ra RAoARSRsFRECREERaRRTRREEE B e
g BIIRREN Ao RR5R08ARRRRCNANBELRRRRRGAGERRaES SO0 ;
a RS e R R D 1540, D0 4D B D W W SR e e et el = SRR S
F2 - Acquisition Parameters
N‘/ Date_ 20141118
Tine 15.00
INSTAUM av300
PROBIO & =n O 1H/13
PULPROG 2630
0 32768
SOLVENT €0c13
NS 1
05 0
SWH 5995.204 Hz
FIORES 0.182359 Wz
A 2.7329011 sec
RS 128
oK 83,400 usec
o 6.00 usec
33 294.3 K
o1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
cconnnn CHANNEL {1 ==eseass
NuCY 1H
Pt 10.50 usec
Pt 10 08
SFOL 3001321009 Wiz
F2 - Processing parameters
s1 221
B 300.1300063 Wiz
WOW M
558 0
LB 0.10 Hz
o8 0
PC 1.00
10 NMR plot parameters
cx 20.00 c»
o 20,00 cn
; FiP 10.000 pom
/ F1 3001.30 W2
~ - hd ol o m FepP ~0.500 ppm
s slal=l8la)8|s 8 S5 1315 b 1 2 ~150.06 He
& k= ad A Bl K O o | i <llsl o PONCH 052500 pon/ca
: ) 1 ) I P = |- & HzeH 15796825 Hz/cm
e - —— — T
I 2 0
opm
e~ om -, ayy-276
BEEEEENERFRRERRRRRRY 888 & G e b
2 SYRRANTICSSRESaeRE agun 8 SRepaeeR 1847-0yy-276
SARIIRAARNCZ-5S858aR 08 Eoo & SEEBBARS bow 1
R e : y Ly
R R e B e B R e P P Svs << yy OO0 A
| =" W
Date _ 20141118
Tine 15.00
INSTRM av300
PROBHD 5 am ONP 1H/13
PULPRDG 2930
) 32788
SOLVENT coc13
s 18
0s 0
SWH 5995.204 He
FI0RES 0182959 He
A0 2.7329011 sec
G 128
oW 83,400 usec
3 6.00 usec
T 294.3 K
01 100000000 sec
MCREST 0.00000000 sec
HORAK 001500000 sec
=xx=zene CHAMNEL 71 swsssses
NUCY 1H
Py 10.50 usec
PLL 0.10 08
SFO1L 300.1321009 MMz
F2 - Processing parameters
51 32758
s 3001300063 Mz
WO EM
SSB []
LB 0.10 Hz
68 0
PC 1.00
M 1D NMR plot paraseters
o 20.00 cn
o 20.00 cm
J FiP 7.735 ppm
= 18l gl |olle! |z||lv @ F1 2321.47 Hz
s 18 |2 [2lls] (8] bt B o = F2p 3,65 pom
I i i O | IO N L S & o s 2 1491.36 Hz
S | e PN | ] o) =}
= ) ol = i = o = :v;::u 0.1B827 pps/cn
I T 1 | = o 56.50523 Hz/cm
n ==
WR%: N tal 6.5 5.0 55 5.0 a5 i
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Gurrent Data Pacametecs
NakE

1847-gyy-276
EXPNO 2
PROCNO. 1
F2 - fcquisition Pacaneters
Date_. 2014112¢
Time 12.18
INSTRM v300
PROBHD 5 om ONP 34/33
PULPROG 2606
0 65536
SOLVENT e
N 2485
s 2
S 20675.736 Mz
FIoRES 0.345008 Mz
0 1.2451188 sec
" 8192
o4 22.0%0 usec
(3 5.00 usec
e 294.6 K
o1 2.00000000 sec
941 0.03000000 sec
DELTA 1.89999998 sec
MCREST 000000000 sec
MORAK 001500000 sac
o CHANNEL 1 sssass=s
13
10.50 usec
-0.81 93
754775508 Wiz

NNEL 12 ====emms

waltzif

a3 12.74 08
502 300, 1312005 MHe

£2 - Processing parameters
st 6553

s 75.4677518 Wz
WO o
£ [
8 1,00 W2
8 °
S 1.0

10 NHR plot parameters
o 20.00

o

o 5.00 cn
500 ppn

¥ 15131.28 12

20 ~5.500 ppm

2 -418.07 K2

PPuCK 1030000 ppe/ce







