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Supporting Information

General Information. Unless otherwise noted, reagents were obtained from commercial
sources and used without further purification. All reactions were carried out under N, using
Schlenk line techniques, unless otherwise stated. Dry and degassed THF, dichloromethane,
diethyl ether, toluene, triethylamine, and dimethylformamide were obtained by passage through
activated alumina columns under argon. All other dried solvents were obtained by storage over
3A or 4A molecular sieves overnight. TLC analysis of reaction mixtures was performed on
Merck silica gel 60 F254 TLC plates and visualized by UV. Flash chromatography was carried
out with ICN SiliTech 32-63 D 60 A silica gel. Standard aqueous workup refers to extraction
with the indicated solvent, followed by drying of the combined organic layers with magnesium
sulfate, gravity filtration, and removal of solvent by rotary evaporation. 'H and °C NMR spectra
were recorded with Bruker AV-300, AVQ-400, AVB-400, AV-500, DRX-500, and AV-600
spectrometers and were referenced to 'H (residual) and "°C signals of the deuterated solvents,
respectively. | Mass spectral and microanalytical data were obtained via the Micro-
Mass/Analytical Facility operated by the College of Chemistry, University of California,
Berkeley. X-Ray crystallographic analysis was carried out by Dr. Antonio DiPasquale at the
College of Chemistry X-Ray Crystallographic Facility (CHEXRAY, University of California,
Berkeley).

! According to values listed in Fulmer, G. R.; Miller, A. J. M.; Sherden, N. H.; Gottlieb, H. E.; Nudelman, A.; Stoltz,
B. M.; Bercaw, J. E.; Goldberg, K. I. Organometallics, 2010, 29 (9), pp 2176-2179.
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Representative synthesis of substrates

PPh; (1.3 e
o PBr; (2.5 eq) Br O B OH D|AL3> (1 ; q)
DMF (3.0 eq) NaBH, (1.5 eq) (1.3 eq)
DCM O‘ H MeOH Phthalimide (1 3 eq)
THF
S1 S2 s3
1) TEA
Br 0] Br BzCl
NoH, THF
CLT oy e CT™
G THF 2) Pd(OAc,) (0.05 eq)
60 °C SPhos (0.1 eq)

Trimethylboroxine (3 eq)

Dioxane:H,0 (10:1)

70°C
PBr; (8 mL, 2.5 equiv.) was added to DMF (7.8mL, 3.0 equiv.) in DCM (150 mL) at 0 °C then
warmed to room temperature for 1.5 h. Starting material tetralone (5 g, 33.7mmol) was added as
a solution in DCM (15 mL), then the mixture was refluxed. The reaction was quenched with
water at 0 °C followed by 20 min of stirring and extraction with DCM. The organic phase was
washed with brine and dried with magnesium sulfate. NaBH,4 (0.19 g, 1 equiv.) was added to S2
(4.94 mmol) in MeOH (30 mL) at 0 °C and stirred for one hour. The reaction was warmed up to
room temperature and stirred another hour before evaporation of the solvent. The crude mixture
was partitioned between methylene chloride and water, and the organic layer separated, dried
with magnesium sulfate, and chromatographed (EtOAc: Hex; 3:1) to provide white solid S3
(88% yield).
S3 was combined with PPh; (1.3 equiv) and phthalimide (1.3 equiv) in THF and cooled to 0 °C,
followed by slow addition (over 30 min.) of DIAD (1.3 equiv). The reaction was warmed up to
room temperature and stirred another 2 h, followed by direct silica-gel chromatography (EtOAc:
Hex, 4:1) to provide solid S4 (57%).
Hydrazine hydrate (7 equiv) was added to S4 in THF and heated to 60 °C for 16 h. The reaction
mixture was diluted with methylene chloride and filtered with Celite. The organic layer was
washed with water, then brine, and dried with magnesium sulfate to provide amine S5 (95%).
Triethylamine and benzoyl chloride were added to S5 in THF at 0 °C, and warmed up to room
temperature immediately. The reaction was stirred for 8 h followed by filtration with Celite. The
filtrate was partitioned between ethyl acetate and water, and the organic layer was separated,
washed with brine, and dried with magnesium sulfate. Silica gel chromatography (EtOAc: Hex,
4:1) provided S6 (85%).
Pd(OAc); (0.05 equiv), SPhos (0.1 equiv), KsPOy4 (5 equiv), and trimethylboroxine (3 equiv)
were added to S6 in dioxane:H,O (10:1, 0.2 M) at room temperature, then heated to 70 °C for 18
h. The reaction mixture was filtered with Celite, followed by extraction with ethyl acetate. The
organic layer was washed with ammonium chloride (sat. aq.), followed by water, then brine, and
then dried with magnesium sulfate. Chromatography (EtOAc: Hex, 4:1) provided S7 (80%).



0 Ref 2 (0] DIBAL-H SOCl,
OEt —> x - x — /k/\
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rt, o/n
S$13 S14 (based on Ref 3) 15a

same procedures as above

S9 was prepared from S8 by a precedented method.” Dropwise DIBAL-H addition to a THF
solution of S9 at -78°C followed by stirring for 2 h, the reaction was warmed up to 0 °C and
quenched with sodium sulfate decahydrate. Vigorous stirring followed by filtration with Celite
provided S10 as an oil. Purification was done with silica gel column chromatography (0-30%
EtOAc in Hexanes); fractions visualized by iodine stain.

Thionyl chloride was added dropwise to S10 in ether at 0 °C and the reaction was stirred for 3 h.
The reaction was quenched with sodium bicarbonate (saturated aqueous solution) and extracted
with ether. The organic layer was washed with brine, dried with magnesium sulfate and used
without further purification.

Phenol and sodium hydride were combined at 0 °C in benzene as a slurry. After 15 minutes of
stirring, allylic chloride S11 was added as a solution in benzene. The reaction stirred at rt for 18
h followed by evaporation of solvent, followed by aqueous workup as described in the literature.’
S12 was subjected to Pd(PPh3)4, K3POy, and ArBr in dioxane under nitrogen at 85°C for 18 h,
followed by filtration with Celite. Silica gel column chromatography (0-25% EtOAC in Hexanes)
provided substrates.

SOCI, was added as a solution in DCM to S13 (which was prepared with procedures described
on the previous page) in diethyl ether at 0 °C. The reaction was quenched after 3 h at room
temperature, with sodium bicarbonate (saturated aqueous solution), then extracted with ether.
The organic layer was washed with brine, dried with magnesium sulfate, concentrated and used
without further purification.

Substrate 15a were prepared following the procedure used with intermediate S11.°

2. Ji-Eon Lee , Jisook Kwon and Jaesook Yun, Chem. Commun., 2008, 733-734.
3. Raissa M. Trend , Yeeman K. Ramtohul , and Brian M. Stoltz. J. Am. Chem.
Soc., 2005, 127 (50), 17778-17788.



General procedure for phase transfer fluorination reactions. A one dram vial was charged
with substrate (0.05-0.10 mmol), toluene (0.03 M in substrate), and a 1/2°°x 1/8’” magnetic
stirbar. Phosphoric acid catalyst (0.10 eq), Selectfluor (1.35 eq), and sodium carbonate (1.45 eq)
were added under air, and the reaction mixture was stirred vigorously for 18 h. The reaction
mixture was then directly subjected to column chromatography to afford the fluorinated product.
For the one-pot dihalogenation reaction, bromination reagent (1.35 eq) and sodium carbonate
(1.45 eq) were added to the reaction vial after fluorination for 18 h. The reaction mixture was
stirred for an additional 18 h, and the desired dihalogenation product was isolated by column
chromatography.

Characterization data of substrates and products — proton, carbon, fluorine NMR where
applicable; HRMS or elemental analysis.

la

"H-NMR (500 MHz, CDCl;) & (ppm) 7.73 (d, J = 8.5 Hz, 2H), 7.47 (d, J = 8.5 Hz, 2H), 7.34-
7.14 (m, 4H), 6.06 (s, 1H), 4.35 (d, J = 5 Hz, 2H), 2.77 (t, ] = 7.5 Hz, 2H), 2.37-2.34 (m, 2H),
2.18 (s, 3H), 1.35 (s, 9H).">C NMR (125 MHz, CDCl5) & (ppm) 167.7, 155.0, 136.4, 135.8, 131.9,
131.7,129.2,127.2, 126.9, 126.7, 126.5, 125.5, 123.3, 42.2, 35.0, 31.2, 28.5, 26.9, 14.3.

HRMS (ESI) Calcd. [M+H] C23:H2sON: 334.2165; found: 334.2170.

1b

Iz

'H-NMR (500 MHz, CDCls) & (ppm) 7.75 (d, J = 8.5 Hz, 2H),
7.63 (d,J =7 Hz, 1H), 7.49 (d, J = 8.5 Hz, 2H), 7.28-7.21 (m, 2H), 7.16-7.15 (m, 1H), 6.47 (s,
1H), 5.75 (s,1H), 5.50 (s, 1H), 4.24-4.13 (m, 1H), 3.48-3.42 (m, 1H), 3.16-3.12 (m, 1H), 2.99-
2.94 (m, 1H), 2.26-2.14 (m, 2H), 1.36 (s, 9H). °C NMR (125 MHz, CDCl;) & (ppm) 167.3,
155.2,143.9 (d, Jc.r = 16.1 Hz), 134.9, 132.5, 131.3, 128.9, 128.4, 128.0, 126.8, 126.5, 125.6,
125.1,124.8, 108.9 (d, Jcr = 12.1 Hz), 96.5 (d, Jcr = 180 Hz), 44.7 (d, Jc.r = 24.1 Hz), 34.9,
31.1,30.3 (d, Jer = 21.1 Hz), 26.9 (d, Jer = 11.1 Hz). "’F-NMR (376.4 MHz) & (ppm) —161.0 -
—161.2 (m).
HRMS (ESI) Calcd. for [M+H] C2:H»ONF: 352.2071; found: 352.2074.
HPLC (ChiralPak IC column) 92:08 (hexane:iPrOH) ImL/min; Tmajor (22.172 min), Twminor (25.260
min)

Catalysts 2-4 are either commercially available or previously reported.

Sa
(0]

N)K©
H
O‘ 'H-NMR (500 MHz, CDCls) 6 (ppm) 7.79 (d, J = 7.0 Hz, 2H), 7.54-

7.44 (m, 3H), 7.34-7.32 (m, 1H), 7.26-7.19 (m, 1H), 7.18-7.14 (m, 2H), 6.10 (brs, 1H), 4.36 (d, J
= 5.5 Hz, 2H), 2.78 (t, J = 7.5 Hz, 2H), 2.37 (t, J= 7 Hz, 2H), 2.18 (s, 3H). °C NMR (125 MHz,
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CDCl3) 6 (ppm) 167.7, 136.3, 135.8, 134.6, 131.6, 131.5, 129.5, 128.7, 127.2, 126.9, 126.8,
126.5,123.3,42.4, 28.5, 27.0, 14.3.
HRMS (ESI) Calcd. for [M+H]C9H200N 278.1539, found: 278.1547.

Sb
O

N

H
" )K© 'H-NMR (500 MHz, CDCl3) & (ppm) 7.81 (d, J = 7.5 Hz, 2H), 7.63
(d, J = 7.5 Hz, 1H), 7.56-7.53 (m, 1H), 7.49-7.46 (m, 2H), 7.26-7.21 (m,2H), 7.16-7.15 (m, 1H),
6.49 (brs, 1H), 5.75 (s, 1H), 5.51 (s, 1H), 4.23-4.13 (m, 1H), 3.50-3.43 (m, 1H), 3.19-3.12 (m,
1H), 2.99-2.96 (m, 1H), 2.27-2.12 (m, 2H). *C NMR (125 MHz, CDCls) § (ppm) 167.5, 143.9
(d,Jer= 163 Hz), 1349, 134.3,132.5,131.7,129.0, 128.7, 128 .5, 128.1, 127.1 (d, Jer= 19.0
Hz), 126.6,124.9,109.0 (d, Jer= 11.3 Hz), 97.2,95.8,44.8 (d, Jer=25.0 Hz), 30.4 (d, Jer=
21.3 Hz),27.0 (d, Jer= 11.3 Hz)."”F-NMR (376.5 MHz) & (ppm) —150.03 - -150.06 (m).
HRMS (ESI) Calcd. for [M+H] C19H2ON 296.1445; found: 296.1452.
HPLC (ChiralPak IC column) 92:08(hexane:iPrOH) I mL/min; Tumajor (18.224 min), Twminor (19.572

min)

6a
(0]

J

N~ >CCly
O‘ 'H-NMR (500MHz, CDCl;) & (ppm) 7.34-7.24 (m, 2H), 7.21-7.15 (m,
2H), 6.67 (brs, 1H), 4.27 (d,J = 5.5 Hz, 2H), 2.79 (t,J = 7.5 Hz, 2H), 2.32 (t, J = 7.5 Hz, 2H),
2.17 (s, 3H). *C NMR (100 MHz, CDCl5) & (ppm) 162.1, 136.0, 135.7, 130.6, 129.7, 127.3,
127.1, 126.6, 123.5, 92.7, 43.8, 28.4, 26.8, 14.3.
Elemental analysis (CHN) est: 52.77% C, 4.43% H, 4.4% N; found: 52.49% C, 4.53% H, 4.51%
N.

6b
O

J

N~ "CCI
N 3

'H-NMR (400 MHz, CDCl5) & (ppm) 7.64 (d, J = 7.6 Hz, 1H), 7.30-
7.24 (m, 2H), 7.19-7.17 (m, 1H), 7.03 (brs, 1H), 5.78 (d, J = 3.2 Hz, 1H), 5.52 (s, 1H), 4.01-3.89
(m, 1H), 3.56-3.47 (m, 1H), 3.10-3.02 (m, 2H), 2.28-2.16 (m, 2H). >*C NMR (100 MHz, CDCl;)
O (ppm) 162.2, 143.1 (d, Jcr = 16.1 Hz), 134.5, 132.2 (d, Jcr = 4.0 Hz), 128.9, 128.6, 126.8,
125.0 (d, Jcr = 2.0 Hz), 109.6 (Jc.r = 16.1 Hz), 95.8 (d, Jcr = 182 Hz), 92.5, 46.1 (d, Jcr = 24.1
Hz), 30.4 (d, Je.r = 21.1 Hz), 26.9 (d, Jer = 10.1 Hz). "’F-NMR (376.5 MHz) & (ppm) — 150.59
(m). Elemental analysis (CHN) est: 49.95% C, 3.89% H, 4.16% N; found: 48.96% C, 4.11% H,
3.81% N.
HPLC (ChiralPak IC column) 98:02 (hexane/iPrOH) ImL/min; Tumajor (9.50 min), Tminor (10.90
min).

F

Ta



0]
H
"H-NMR (500 MHz, CDCl3) & (ppm) 7.73 (d, J = 8.2 Hz, 2H),

7.46 (d, J = 8.2 Hz, 2H), 7.28-7.24 (m, 2H, overlaps CDCl3) 7.17 (d, J = 2.4 Hz, 2H), 6.11 (s,
1H), 4.33 (d, J= 5.3 Hz, 2H), 2.55 (t, J= 7.1 Hz, 2H), 2.17 (s, 3H), 2.13 — 2.02 (m, 2H), 1.93 —
1.86 (m, 2H), 1.34 (s, 9H). °C NMR (125 MHz, CDCL3) § (ppm) 167, 155.0, 143.2, 140.0, 133.5,
1326, 131.8, 128.5, 126.7, 126.7,126.5, 126.1, 125.6,42.2,35.0, 34.6,32.1,31.2,28.6, 18 3.
HRMS (ESI) Calcd. for [M+H] C24H300N: 348.2322; found: 348.2330.

7b
\2 F )
NJ@
H
'H-NMR (400 MHz, CDCl3) & (ppm) 7.93 (d, J = 8.0 Hz, 2H),

7.70 (d, J = 8.0 Hz, 2H), 7.22-7.09 (m, 4H), 6.29 (brs, 1H), 5.64 (s, 1H), 5.22-5.21 (m, 1H),
3.81-3.70 (m, 1H), 3.58-3.45 (m, 1H), 2.82-2.76 (m, 2H), 2.22-1.63 (overlapping multiplets, 4H),
1.35 (s, 9H). °C NMR (125 MHz, CDCls) & (ppm) 167.1, 155.1, 151.3 (d, Je.r = 19.5 Hz), 151.2,
139.5, 138.8 (d, Jc.r = 5.1 Hz), 131.6, 129.3, 128.9, 128.3, 128.0, 126.8, 126.7, 125.6, 125.3,
114.7 (d, Jcr = 12.1 Hz), 98.2 (d, Jcr = 178 Hz), 97.30, 45.0 (d, Jcr = 20.4 Hz), 38.6 (d, Jor =
23.6 Hz), 34.96, 31.19, 23.5 (d, Jcr = 11.2 Hz).

PF-NMR (376.5 MHz) & (ppm) -147.2 (broad multiplet), -149.2 (m), -151.36-151.42 (m)

HRMS (ESI) Calcd. for [M+H] C2saH»ONF: 366.2228; found: 366.2229.

HPLC (ChiralPak IB column) 95:05 (hexane: iPrOH) ImL/min; Tmajor (9.540 min), Twminor (8.808
min).

8a
(@)
ﬁNJ\Q\k
H
'H-NMR (300 MHz, CDCl3) & (ppm) 7.72-7.69 (m, 2H), 7.45-

7.38 (m, 3H), 7.31-7.30 (m, 2H), 7.20-7.18 (m, 1H), 4.51 (d, J= 5.4 Hz, 2H), 3.42 (s, 2H), 2.17
(s, 3H),1.32 (s, 9H). °C NMR (125 MHz, CDCl3) & (ppm) 167.3, 155.0, 146.4, 142.5, 137.3,
136.2, 131.5, 126.7, 126.3, 125.5, 124.8, 123.4, 118.9, 39.6, 37.5, 34.9, 31.1, 10.4.

HRMS (ESI) Calcd. For C22H260N: 320.201; found: 320.2015.

8h
(@)
[ﬁ NJ\Q\k
F H
'H-NMR (400 MHz, CDCl5) & (ppm) 7.71 (d, J = 8.0 Hz, 2H),

7.53-7.46 (m, 3H), 7.27-7.24 (3H), 6.48 (brs, 1H), 5.78 (d, J = 4.0 Hz, 1H), 5.44 (s, 1H), 4.16-
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4.04 (m, 1H), 3.79-3.72 (m, 1H), 3.42-3.21 (m, 2H), 1.35 (s, 9H). °C NMR (125 MHz, CDCls) &
(ppm) 167.6, 155.3, 149.1 (d, Jcr = 17.1 Hz), 140.7 (d, Jcr = 3.0 Hz), 137.9 (d, Jc.r = 3.0 Hz),
131.3,129.7, 127.4, 126.9, 125.6, 125.5, 121.1, 107.6 (d, Jcr = 6.0 Hz), 101.7 (d, Jcr = 182 Hz),
45.9 (d, Jer = 28.2 Hz), 40.7 (d, Jo.r = 14.1 Hz), 35.0, 31.2. ’F-NMR (376.4 MHz) & (ppm) —
144.78 - —-144.81 (m).

HRMS (ESI) Calcd. for C22H2sONF: 338.19135; found: 352.1923.

HPLC (ChiralPak IC column) (90:10 hexane:iPrOH) ImL/min; Tmajor (22.436 min), Tminor (20.620
min).

9a
0]
CE\T“
H
(@]
'H-NMR (400 MHz, CDCl;) & (ppm) 7.72 (d, 8.4Hz, 2H), 7.45

(d, 8.4Hz, 2H), 7.27-7.13 (m, 2H), 6.97-6.93 (m, 1H), 6.83 (d, 7.6Hz, 1H), 6.18 (s, 1H), 4.71 (s,
2H), 4.25 (d, 5.6Hz, 2H), 2.11 (s, 3H), 1.33 (s, 9H). °C NMR (125 MHz, CDCls) & (ppm) 167.8,
155.2,153.8,131.2, 128.9, 127.4, 126.9, 125.6, 125.4, 124.7, 123.9, 121.4, 115.8, 67.0, 38.7,
35.0,31.2, 12.9.

HRMS (ESI) Calcd. for [M+H] C22H260:N: 336.1958; found: 336.1963.

9b
(@]
@%p“
F H
] k@*
'H-NMR (400 MHz, CDCl3) & (ppm) 7.75 (d, J = 8.4 Hz, 2H),

7.62-7.60 (m, 1H), 7.50 (d, J = 8.4 Hz, 2H), 7.30-7.25 (m, 1H), 7.04-6.96 (m, 2H), 6.43 (brs,
1H), 5.811 (s, 1H), 5.50 (s, 1H), 4.37-4.33 (m, 1H), 4.24-4.12 (m, 2H), 3.82-3.72 (m, 1H), 1.38
(s, 9H). °C NMR (125 MHz, CDCl3) & (ppm) 167.4, 155.3, 152.9, 138.5 (d, Jer = 17.1 Hz),
131.2,130.2, 126.9, 125.6, 124.7, 122.0, 119.3, 117.6, 107.3 (d, Jc.r = 10.1 Hz), 90.8 (d, Jcr =
183 Hz), 68.0 (d, Jo.r = 30.2 Hz), 43.3 (d, Jor = 24.1 Hz), 35.0, 31.2. "F-NMR (376.4 MHz) &
(ppm) —166.28 - —166.40 (m).

HRMS (ESI) Calcd. for [M+H] C22H250:.NF: 354.1864; found: 354.1874.

HPLC (ChiralPak IC column) 90:10 (hexane/iPrOH) ImL/min; Tmajor (28.140 min), Twminor (31.536
min)

10a

e

CFs  'H.NMR (400 MHz, CDCls) & (ppm) 8.24 (s, 2H), 8.032 (s, 1H),
7.66 -7.64 (m, 1H), 7.25-7.20 (m, 1H), 7.13-7.11 (m, 1H), 6.51 (brs, 1H), 4.56-4.55 (m, 2H),
2.86 (t,J = 8.0 Hz, 2H), 2.57 (ts, J = 8.0 Hz, 2H), 1.57 (s, 3H).
13C NMR (125 MHz, CDCls) & (ppm) 164.8, 136.5, 136.0, 135.7, 132.7, 132.4, 132.1, 131.8,

Iz



130.5, 130.2, 127.3, 127.0, 126.6, 125.1, 125.1, 125.0, 125.0, 124.0, 123.4, 121.8, 42.8, 28 4,
27.1, 14.4. HRMS (ESI) Calcd. For C21HisONF,: 414.1287, found: 414.1303.

10b

CF;3

Iz

CFs "H-NMR (400 MHz, CDCL3) & (ppm) 8.23 (s, 2H), 8.04 (s, 1H),
7.63-7.61 (m, 1H), 7.26-7.15 (m, 4H), 6.58 (brs, 1H), 5.76 (s, 1H), 5.50 (s, 1H), 4.21 -4.08 (m,
1H), 3.59-3.51 (m, 1H), 3.13-2.89 (m, 2H), 2.23-2.21 (m, 2H). °C NMR (125 MHz, CDCl;) &
(ppm) 164.6, 143.6 (d, Jcr = 16.3 Hz), 136.3, 134.6, 132.5, 132.3 (d, Jcr = 17.6 Hz), 129.0,
128.6, 127.4, 126.7, 125.3, 124.9, 109.2 (d, Jcr = 12.5 Hz), 96.7 (d, Jcr = 179.8 Hz), 45.1 (d, Jc-
r=23.9 Hz), 30.5 (d, Jor = 21.4 Hz), 26.9 (d, Jor = 11.3 Hz). "F-NMR (376.5 MHz) & (ppm) —
62.1 (s),-150.0 (m).
HRMS (ESI) Calcd. for [M+H] C21Hi»ONF;: 432.119; found: 432.121.
HPLC (ChiralPak IB column) 99:01 (hexane/iPrOH) ImL/min; Tmajor (21.40 min), Twminor
(24.99min).

11a
0]
sogas!
H
NO2 'TH.NMR (500 MHz, CDCLs) & (ppm) 8.33-8.29 (m, 2H), 8.00-

7.94 (m, 2H), 7.34-7.28 (m, 1H), 7.26-7.14 (m, 3H), 6.23 (brs, 1H), 4.38-4.37 (m, 2H), 2.87 (t, J
= 8.0 Hz, 2H), 2.38-2.35 (m, 2H), 2.19 (s, 3H). °C NMR (100 MHz, CDCl3) & (ppm) 165.7,
149.6, 140.1, 136.1, 135.7, 130.7, 130.0, 128.2, 127.3, 127.0, 126.6, 123.8, 123.4; 42.7, 28.4,
27.1,14.3.

HRMS (ESI) Calcd. for [M+H] CisH19O:3N2: 323.139; found: 323.1402.

11b
0]
(ﬁf 0L
F H
NO2 "H.NMR (400 MHz, CDCls) & (ppm) 8.32 (d, J = 8.8 Hz, 2H),

7.95 (d, J = 8.4 Hz, 2H), 7.62-7.60 (m, 1H), 7.25-7.15 (m, 4H), 6.50 (brs, 1H), 5.74 (m, 1H),
5.49 (s, 1H), 4.19-4.07 (m, 1H), 3.58-3.48 (m, 1H), 3.19-2.97 (m, 2H), 2.23-2.16 (m, 2H).

BC NMR (125 MHz, CDCl;) & (ppm) 165.5, 149.7, 143.6 (d, Jcr=16.3 Hz), 139.8, 134.6, 132.3
(d,Jer=16.3 Hz), 128.97-128.61, 128.2, 126.7, 124.9, 124.0, 109.2 (d, Jc.r = 11.3 Hz), 96.2 (d,
Jer = 181.0 Hz), 45.0 (d, Jer = 23.9 Hz), 30.6 (d, Jor = 21.4 Hz), 27.0 (d, Jor = 10.1 Hz). °E-
NMR (376.5 MHz) 6 (ppm) —150.31 (m).

HRMS (ESI) Calcd. for [M+H] CisHisO3N2F: 341.1296; found: 341.1307.

HPLC (ChiralPak IA column) 90:10 (hexane/iPrOH) 1mL/min; Tmajor (15.868 min), Tminor (18.700
min).



12a
o)
Nk@k
H
~o
'H-NMR (400 MHz, CDCl;) & (ppm) 7.74 (d, J = 8 Hz, 2H),

7.44-7.42 (m, 2H), 7.27 -7.21 (m, 1H), 6.75-6.70 (m, 2H), 6.33 (brs, 1H), 4.41-4.29 (m, 2H),
3.93 (s, 3H), 2.74-2.7 (t, J = 8 Hz, 2H), 2.33-2.31 (m, 2H), 2.12 (s, 3H), 1.33 (s, 9H). °C NMR
(125 MHz, CDCls) 6 (ppm) 167.6, 158.3, 154.8, 137.6, 131.7, 129.4, 129.3, 128.8, 126.8, 125.4,
124.5,113.3,111.0, 55.2,42.2,34.9, 31.1, 28.9, 26.8, 14.2.

HRMS (ESI) Calcd. For C2sH300:N: 364.227, found: 364.228.

12b
O
w Nk@k
F H
>0
'H-NMR (400 MHz, CDCls) & (ppm) 7.77 (d, J = 8.4 Hz,

2H), 7.58 (d, J = 8.8 Hz, 1H), 7.52-7.50 (m, 2H), 6.83-6.81 (m, 1H), 6.67 (s, 1H), 6.48-6.47 (m,
1H), 5.63-5.62 (m, 1H), 5.40 (s, 1H), 4.27-4.14 (m, 1H), 3.84 (s, 3H), 3.50-3.41 (m, 1H), 3.21-
3.14 (m, 1H), 2.96-2.92 (m,1H), 2.27-2.13 (m, 2H), 1.39 (s, 9H). °C NMR (125 MHz, CDCl;) &
(ppm) 167.4, 159.7, 155.3, 143.5, 136.4, 131.4, 126.8, 126.3, 125.6, 125.4, 113.6, 112.7, 106.7
(d, Jer=12.5 Hz), 55.3,44.7 (d, Jc.r = 23.9 Hz), 35.0, 31.2, 30.2 (d, Jcr = 21.4 Hz), 27.3 (d, Jc-
r=11.3 Hz). "F-NMR (376.5 MHz) & (ppm) — 150.3 (m).

HRMS (ESI) Calcd. for [M+H] C2sH2»O.NF: 383.2177; found: 382.2187.

HPLC (ChiralPak IC column) 96:04 (hexane/iPrOH) ImL/min; Tumajor (60.28 min), Tuminor (64.92
min).

13a
(@)
ﬁ *@
H
'H-NMR (400 MHz, CDCls) & (ppm) 7.72 (d, J = 8.4 Hz, 2H),

7.44 (d, J = 8.4 Hz, 2H), 7.27 (s, 1H), 7.13 (s, 1H), 7.02-7.01 (m, 1H), 6.26 (brs, 1H), 4.51 (d, J
= 5.6 Hz, 2H), 3.38 (s, 2H), 2.42 (s, 3H), 2.15 (s, 3H), 1.33 (s, 9H). ’C NMR (125 MHz, CDCls)
8 (ppm) 167.3, 155.0, 146.6, 139.5, 137.5, 136.2, 135.9, 131.5, 126.7, 125.6, 125.5, 123.1, 119.7,
39.18,37.6,34.9,31.1, 21.5, 10.4.

HRMS (ESI) Calcd. For C2:H2s0ON: 334.2165, found: 334.2176.

13b
(@)
Cﬁ Nk@k
F H
'"H-NMR (400 MHz, CDCl;) § (ppm) 7.72 (d, J = 8.0 Hz, 2H),
10



7.47 (J = 8.0 Hz, 2H), 7.33 (s, 1H), 7.11 (s, 2H), 5.75 (d, J/ = 4 Hz, 1H), 5.40 (d, J = 4 Hz, 1H),
4.14-4.02 (m, 1H), 3.77-3.7- (m, 1H), 3.36-3.16 (m, 2H), 2.37 (s, 3H), 1.35 (s, 9H). °C NMR
(125 MHz, CDCls) o (ppm) 167.5, 155.2, 149.1 (d, Jcr = 17.1 Hz), 137.8 (d, Jcr = 13.9 Hz),
137.1, 131.3, 130.7, 126.8, 125.6, 125.1, 121.5, 107.2 (d, Jcr = 5.5 Hz), 102.9, 45.9 (d, Jcr =
27.8 Hz), 40.3 (d, Jer = 23.7 Hz), 34.9, 31.1, 21.3. "F-NMR (376.5 MHz) & (ppm) -144.83 - -
145.01(m).

HRMS (ESI) Calcd. for [M+H] C2:H»ONF:352.2071; found: 352.2084.

HPLC (ChiralPak IC column) 96:04 (hexane/iPrOH) ImL/min; Tmajor (33.86 min), Twminor ( 37.06
min).

14a
(0]
H
0]
'H-NMR (300 MHz, CDCl3) & (ppm) 7.70 (d, J= 6.0 Hz,

2H), 7.43 (d, J = 8.1 Hz), 7.14 (s, 1H), 7.08-7.05 (m, 1H), 6.75-6.72 (m, 1H), 6.21 (brs, 1H),
4.68 (s, 2H), 4.23 (d, J = 5.7 Hz), 2H), 2.06 (s, 3H), 1.32 (s, 9H). ">C NMR (75 MHz, CDCls) §
(ppm) 168.0, 155.6, 152.6, 131.3, 128.7, 127.1, 127.0, 126.8, 126.5, 126.4, 125.9, 124.1, 117.3,
67.4,38.9,35.2,31.4,13.1.

HRMS (ESI) Calcd. For [M+H]C2H2:0.NCl: 370.1587; found: 370.1580.

14b
0]
F
H
(@]
'H-NMR (300 MHz, CDCls) & (ppm) 7.71 (d, J = 9Hz, 2H),

7.51-7.44 (m, 3H), 7.18-7.14 (m, 1H), 6.38 (brs, 1H), 5.75 (s, 1H), 5.48 (s, 1H), 4.31-25 (m, 1H),
4.19-4.03 (m, 2H), 3.77-3.64 (m, 1H), 1.33 (s, 9H). >C NMR (125 MHz, CDCl;) & (ppm) 167.38,
155.45, 151.53,137.5 (d, Jcr = 17.4 Hz), 131.1, 130.1, 127.1 (d, Jcr = 30.1 Hz), 125.6, 124.3,
120.8, 119.1, 108.7 (d, Jcr = 9.6 Hz), 91.0 (d, Jcr = 183.3Hz), 68.0 (d, Jc.r = 31.1 Hz), 43.1 (d,
Jer =23.3 Hz), 35.0, 31.2. "F-NMR (376.5 MHz) & (ppm) —166.27 - —166.39 (m).

HRMS (ESI) Calcd. for [M+H] C22H240.NCIF: 388.1493; found: 388.1488.

HPLC (ChiralPak IC column) 90:10 (hexane/iPrOH) ImL/min; Tmajor (20.832 min), Twminor (23.336
min).

15a
OH

O‘ O 'H-NMR (400 MHz, CDCl3) & (ppm) 7.41-7.40 (m, 1H), 7.32-7.29 (m, 1H),
7.27-7.15 (m, 4H), 6.95-6.93 (m, 1H), 6.88-6.83 (m, 1H), 5.31 (s, 1H), 3.73 (s, 2H), 2.81 (t, J =
7.6 Hz, 2H), 2.26-2.23 (t and s overlap, 5H). >C NMR (100 MHz, CDCl;) & (ppm) 154.4, 136.7,
135.8, 133.8, 130.2, 127.9, 127.6, 127.2, 126.5, 126.3, 125.6, 123.1, 120.9, 116.0, 115.5, 34.4,
28.6,28.1, 14.5.

HRMS (ESI) Calcd. for [M] CisHisO: 250.1352; found: 250.1351.
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'H-NMR (400 MHz, CDCls) & (ppm) 7.63-7.61 (m, 1H), 7.29-7.13 (m, 4H),
6.97-6.94 (m, 2H), 6.87-6.84 (m, 1H), 5.93 (d, J = 21 Hz, 1H), 5.62 (d, J = 4.0 Hz, 1H), 5.35 (s,
1H), 3.23-2.99 (m, 4H), 2.22-2.11 (m, 2H). *C NMR (100 MHz, CDCl3) & (ppm) 155.0, 144.9,
144.8, 134.5, 133.1, 133.1, 132.6, 128.8, 128.77, 128.3, 125.13, 125.11, 121.9, 120.6, 117.0,
108.9 (d, Jcr = 12.6 Hz), 100.2, 98.9 (d, Jc.r = 176.0 Hz), 38.9 (d, Jc.r = 23.9 Hz), 32.1 (d, Jcr
=22.6 Hz), 27.0 (d, Jer = 11.3 Hz). "’F-NMR (376.5 MHz) & (ppm) —137.1 - —137.3 (m).

HRMS (ESI) Calcd. for [M] CisHisOF: 267.1191; found: 267.1192.

HPLC (ChiralPak IC column) 98:02 (hexane/iPrOH) ImL/min; Tmajor (7.72 min), Trminor (8.80 min).

16a
OH

X

»
0" °N 'H-NMR (500 MHz, CDCls) § (ppm) 8.22 (s, 1H), 7.66 (d, J = 2.5 Hz,
1H), 7.19-7.11 (m, 2H), 6.90-6.81 (m, 2H), 6.71 (d, J = 8.5 Hz, 1H), 5.93 (t, J = 3.5 Hz, 1H),
5.60 (s, 1H), 3.93 (s, 3H), 3.57 (d, J = 7.5 Hz, 2H), 2.13 (s, 3H). >C NMR (100 MHz, CDCl5) &
(ppm) 163.1, 153.9, 143.6, 135.3, 133.0, 132.2, 130.0, 127.5, 126.7, 125.4, 120.8, 115.4, 110.1,
53.5,29.6, 15.7.
HRMS (ESI) Calcd. for [M+H] CisHisO:2N: 256.1332; found: 256.1325.

~

16b

'H-NMR (400 MHz, CDCl3) & (ppm) 8.26 (s, 1H), 7.70 (d, J = 8.4 Hz,
1H), 7.14-7.04 (m, 2H), 6.87-6.75 (m, 3H), 5.79 (s, 1H), 5.73-5.58 (m, 1H), 5.40 (s, 2H), 3.96 (s,
3H), 3.16-2.84 (m, 2H). ?C NMR (100 MHz, CDCls) & (ppm) 163.8, 154.1, 144.8, 143.6 (d, Jcr
=18.1 Hz), 137.4, 131.7, 128.3, 127.2, 123.2, 120.7, 115.6, 114.7 (d, Jer = 10.1 Hz), 110.6, 94.1
(d, Jer = 174.0 Hz), 53.6, 36.3 (d, Jor = 23.1 Hz).

PF-NMR (376.5 MHz) & (ppm) —174.3 - —174.6 (m).

HRMS (ESI) Calcd. for [M+H] CisHi7O.NF: 274.1230; found: 274.1238.

HPLC (ChiralPak IC) 98:02 (hexane/iPrOH) 1mL/min; Twmajor (9.228 min), Tminor (10.452 min)

17a
OH

DAY

'"H-NMR (400 MHz, CDCl3) § (ppm) 7.43-7.10 (m, 7H), 6.90 (t, J = 9.8 Hz,
1H), 6.80 (d, J = 10.4 Hz, 1H), 5.96(t, ] = 8.4 Hz, 1H), 3.57 (d, J = 9.6 Hz, 2H), 2.19 (s, 3H);
13C NMR (100 MHz, CDCls) & (ppm) 154.0, 143.4, 136.9, 130.1, 128.3, 127.6, 127.0, 126.8,
125.8, 125.5, 121.0, 115.6, 29.9, 16.1.
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HRMS (EI) Calcd. for [M] CisHi60: 224.1201; found: 224.1204.

17b
OH

F O 'H-NMR (400 MHz, CDCls) & (ppm) 7.45-7.35 (m, 5H), 7.15 (t, J = 7.8 Hz,
1H), 7.03 (d, J = 7.2 Hz, 1H), 6.89-6.82 (m, 2H), 5.77-5.66 (m, 1H), 5.44 (d, ] = 12 Hz, 2H),

5.21 (d, J=8 Hz, 1H), 3.15-2.93 (m, 2H). °C NMR (100 MHz, CDCl3) & (ppm) 154.1, 146.6 (d,
Jer=17.1Hz), 138.2, 131.7, 128.5, 128.3, 128.1, 126.8, 123.4, 120.8, 115.9, 114.6 (d, Jcr =
11.1 Hz), 94.7 (d, Je.r = 173.0 Hz), 36.3 (d, Jer = 23.1 Hz), 29.7. "F-NMR (376.5 MHz) & (ppm)
—173.9 --174.2 (m).

HRMS (EI) Calcd. for [M] CisHisOF: 242.1107; found: 242.1110.

HPLC (ChiralPak IC) 94:06 (hexane/iPrOH) 1mL/min; Twmajor (4.384 min), Tminor (4.612 min).

18a

g
o
T

'H-NMR (500 MHz, CDCls) & (ppm) 7.15-7.12 (m, 2H), 6.84-6.82 (m, 1H),

6.76 (d, J = 8 Hz, 1H), 5.37-5.34 (m, 1H), 5.16 (s, 1H), 3.39 (d, J = 7 Hz, 2H), 1.81-1.80 (m, 6H).
C NMR (100 MHz, CDCl3) & (ppm) 154.2, 134.5, 130.1, 127.6, 127.3, 122.1, 120.9, 115.8,
29.6,25.9, 17.9.

HRMS (EI) Calcd. for [M] CiiH14O: 162.1045; found: 162.1048.

18b

T
<: éio
T

'H-NMR (400 MHz, CDCls) & (ppm) 7.17-7.13 (m, 2H), 6.91-6.82 (m, 2H),
5.32(d, J = 8.4 Hz, 1H), 5.2 (m, 1H), 4.99 (d, J = 21.6 Hz, 2H), 3.09-2.96 (m, 2H), 2.19 (s, 1H),
1.83 (s, 3H). °C NMR (100 MHz, CDCl3) & (ppm) 154.1, 142.7 (d, Je.r = 17.1 Hz), 131.5, 128.3,
123.6, 120.9, 116.0, 113.1 (d, Jer = 10.1 Hz), 96.6 (d, Jer = 170.0 Hz), 35.5 (d, Je.r = 23.1 Hz),
17.5 (d, Jer = 3.0 Hz). "F-NMR (376.5 MHz) & (ppm) —173.2 - —=173.5 (m).

HRMS (EI) Calcd. for [M] CiiHi:OF: 180.0950; found: 180.0949.

HPLC (ChiralPak IC) 99:01 (hexane/iPrOH) 1mL/min; Twmajor (19.892 min), Tminor (24.844 min).

'H-NMR (400 MHz, CDCl3) & (ppm) 7.77 (d, J= 8.0 Hz, 2H), 7.39 (d, J = 8.4
Hz, 2H), 7.19 (t, J = 6.4 Hz, 1H), 7.04-7.02 (m, 1H), 6.93-6.89 (m, 2H), 5.83 (s, 1H), 5.19 (s,
1H), 3.82-3.81 (m, 2H), 3.40 (t, J = 5.6 Hz, 2H), 2.58 (s, 2H), 2.22 (s, 3H). >C NMR (100 MHz,
CDCls) & (ppm) 152.2, 143.9, 134.0, 133.1, 129.8, 128.9, 128.3, 127.8, 122.5, 121.1, 120.6,
115.8, 115.5, 45.0, 43.2, 29.4, 21.6.
HRMS (ESI) Calcd. for [M-1] CisHisOsNS: 328.1013; found: 328.1009.
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19b
TsN OH

'H-NMR (400 MHz, CDCl;) & (ppm) 7.77 (d, J = 8.0 Hz, 2H), 7.40 (d, J=8.4
Hz, 2H), 7.26-7.21 (m, 1H), 7.11-7.09 (m, 1H), 6.95-6.88 (m, 2H), 6.15-6.14 (m, 1H), 5.46-5.34
(m/brs overlap, 2H), 4.16-4.08 (m, 1H), 3.99-3.92 (m, 1H), 3.66-3.53 (m, 1H), 3.31-3.21 (m, 1H),
2.49 (s, 3H). °C NMR (100 MHz, CDCL) & (ppm) 153.1, 144.2, 133.2, 132.6 (d, Jcr = 16.1 Hz),
129.9, 129.8, 129.7, 129.6, 129.56, 127.8, 125.0, 120.8, 116.1, 85.4 (d, Jcr = 172.0 Hz), 65.9,
47.5 (d, Jor = 25.2 Hz), 44.9, 21.6.
PF-NMR (376.5 MHz) & (ppm) —168.97 (m)
HRMS (ESI) Calcd. for [M-1] CisH17OsNSF: 346.0919; found: 346.0913.
HPLC (ChiralPak IA) 80:20 (hexane/iPrOH) ImL/min; Tumajor (12.38 min), Tminor (14.87 min).

20
Br
o
\
N
F '"H-NMR (400 MHz, CDCl3) § (ppm) 8.02 (d, J = 8.4 Hz, 2H), 7.63 (d,

J =28.0Hz, 1H), 7.47-7.45 (m, 2H), 7.41-7.32 (m, 2H), 7.29 (s, 1H), 4.12 (t,J = 16 Hz, 1H),
4.00-3.83 (m, 2H), 3.60-3.46 (m, 2H), 3.28-3.22 (m, 1H), 1.34 (s, 9H). °C NMR (100 MHz,
CDCl3) & (ppm) 156.4, 154.5, 141.1, 137.1, 137.06, 130.3, 129.7, 127.6, 127.3, 125.5, 125.4,
125.2,94.49, 85.1 (d, Jc.r = 20.1 Hz), 49.8 (d, Jcr = 26.2 Hz), 40.8 (d, Jcr = 24.1 Hz), 35.19,
35.0 (d, Jer = 11.0 Hz), 31.1 (d, Jer = 19.1 Hz). ""F-NMR (376.5 MHz) & (ppm) —168.45 - -
168.53 (m).

HRMS (ESI) Calcd. for [M+H] C22H24ONFBr: 416.1013; found: 416.1020.

HPLC (ChiralPak IB column) 99:01 (hexane/iPrOH) ImL/min; Tumajor (11.26 min), Tominor (9.252
min).

21

O" >N
Cl
F
0~ 'H-NMR (400 MHz, CDCls) & (ppm) 8.02(d, J = 8.0 Hz, 2H), 7.53-7.48 (m,

3H), 7.26-7.25 (m, 1H), 6.84 (d, J = 8.8 Hz, 1H), 4.63-4.58 (m, 1H), 4.27-4.25 (m, 1H), 4.21-
4.10 (m, 1H), 3.95-3.70 (m, 3H), 1.36 (s, 9H). *C NMR (100 MHz, CDCls) & (ppm) 154.9,
153.0, 150.5, 131.2, 129.5, 127.5, 127.2, 126.7, 125.5, 123.4, 118.5, 85.1 (d, Jo.r = 187.1 Hz),
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66.4 (d, Jor = 33.2 Hz), 48.7 (d, Jor = 25.6 Hz), 36.0, 35.9, 35.1, 31.3. "F-NMR (376.5 MHz) &
(ppm) —175.20- -175.33 (m).

HRMS (ESI) Calcd. for [M+H] C22H240.NFBrCl: 466.0575; found: 466.0579.

HPLC (ChiralPak IC column) 98:02 (hexane/iPrOH) ImL/min; Tmajor (6.28 min), Tominor (5.66 min).

X-ray crystallography data

14b
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A colorless plate 0.10 x 0.06 x 0.03 mm in size was mounted on a Cryoloop with Paratone oil.
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Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-to-
detector distance was 60 mm and exposure time was 10 seconds per frame using a scan width of
1.0°. Data collection was 98.3% complete to 67.00° in 0. A total of 22020 reflections were
collected covering the indices, -8<=h<=9, -14<=k<=14, -23<=[<=23. 6821 reflections were
found to be symmetry independent, with an Ry, 0of 0.0431. Indexing and unit cell refinement
indicated a primitive, monoclinic lattice. The space group was found to be P2(1) (No. 4). The
data were integrated using the Bruker SAINT software program and scaled using the SADABS
software program. Solution by direct methods (SIR-2008) produced a complete heavy-atom
phasing model consistent with the proposed structure. All non-hydrogen atoms were refined
anisotropically by full-matrix least-squares (SHELXL-97). All hydrogen atoms were placed
using a riding model. Their positions were constrained relative to their parent atom using the
appropriate HFIX command in SHELXL-97. Absolute stereochemistry was unambiguously

determined to be R at C1 and C23, respectively.
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Table 1. Crystal data and structure refinement for toste52.

X-ray ID
Sample/notebook ID
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Crystal color/habit

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.00°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

toste52

JW-08-41

C22 H23 CIFN O2

387.86

100(2) K

1.54178 A

Monoclinic

P2(1)

a=84882(3) A o= 90°.
b=11.8855(5) A B=96.216(3)°.
c=19.4286(8) A v =90°.
1948.56(13) A3

4

1.322 Mg/m?3

1.953 mm!

816

0.10 x 0.06 x 0.03 mm?

colorless plate

4.37 to 67.86°.

-8<=h<=9, -14<=k<=14, -23<=]<=23
22020

6821 [R(int) = 0.0431]

98.3 %

Semi-empirical from equivalents
0.9437 and 0.8287

Full-matrix least-squares on F?
6821/1/493

1.044

R1=0.0730, wR2 =0.1882
R1=0.0832, wR2 =0.2001

-0.01(3)

0.798 and -0.438 e. A"
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Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for toste52. U(eq) is defined as one third of the trace of the orthogonalized UY tensor.

X y z U(eq)
C(1) 4214(5) 4439(3) 4535(2) 37(1)
C(2) 4829(5) 4120(4) 3852(2) 38(1)
C(3) 4754(5) 5039(4) 3328(2) 39(1)
C4) 5340(6) 4891(5) 2687(3) S1(1)
C(5) 5186(7) 5740(6) 2204(3) 62(1)
C(6) 4413(7) 6725(5) 2311(3) 56(1)
C(7) 3870(6) 6904(4) 2953(2) 47(1)
C(8) 4050(5) 6071(4) 3456(2) 40(1)
C©) 4262(5) 5694(3) 4652(2) 35(1)
C(10) 5316(6) 3090(4) 3738(3) 50(1)
C(11) 5087(6) 3825(4) 5147(2) 43(1)
C(12) 5296(5) 4865(3) 6234(2) 37(1)
C(13) 4874(5) 4903(4) 6955(2) 40(1)
C(14) 5710(6) 5647(5) 7422(3) S51(1)
C(15) 5458(7) 5665(6) 8101(3) 63(1)
C(16) 4361(6) 4971(5) 8368(3) 57(1)
C(17) 3520(6) 4244(5) 7900(3) 54(1)
C(18) 3750(6) 4219(4) 7214(3) 48(1)
C(19) 4109(9) 4941(7) 9146(3) 80(2)
C(20) 5199(19) 4005(11) 9475(4) 166(6)
C(21) 2355(11) 4761(9) 9229(4) 102(3)
C(22) 4550(10) 6092(8) 9482(3) 91(2)
C(23) -804(5) 6703(3) 4348(2) 38(1)
C(24) -615(5) 6248(4) 3630(2) 39(1)
C(25) -157(5) 7111(4) 3131(2) 43(1)
C(26) -32(6) 6841(5) 2436(3) 52(1)
C(27) 451(7) 7658(6) 1998(3) 62(1)
C(28) 776(7) 8751(5) 2218(3) 60(1)
C(29) 658(6) 9025(4) 2896(3) 54(1)
C(30) 180(5) 8219(4) 3351(3) 45(1)
C@31) 247(5) 7702(3) 4524(2) 41(1)
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C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(44)
N(1)
N(2)
Oo(1)
0(2)
0(3)
O4)
F(1)
F(2)
cl(1)
Cl(2)

-856(6)
-581(5)
586(5)
264(5)
-1125(5)
-1360(5)
-229(6)
1176(6)
1433(5)
-506(7)
-837(15)
2152(13)
778(11)
4551(4)
-712(4)
3480(3)
6346(3)
39(4)
1930(3)
2601(3)
-2405(3)
5951(3)
678(3)

5180(4)
5820(3)
6545(3)
7014(3)
7571(4)
7994(4)
7874(4)
7332(4)
6907(4)
8293(6)
7315(12)
8927(12)
8987(12)
4093(3)
6278(3)
6295(2)
5460(3)
8557(2)
6439(3)
4115(2)
7101(2)
5539(2)
7284(2)

3472(2)
4927(2)
6039(2)
6729(2)
6829(2)
7466(3)
8035(3)
7931(2)
7288(2)
8763(3)
9203(4)
8735(5)
9071(5)
5807(2)
5599(2)
4071(2)
6043(2)
4013(2)
5883(2)
4492(1)
4316(1)
1412(1)
1137(1)

49(1)
38(1)
38(1)
38(1)
40(1)
45(1)
51(1)
49(1)
43(1)
65(2)

141(5)

134(5)

131(4)
41(1)
39(1)
38(1)
45(1)
48(1)
44(1)
44(1)
46(1)
94(1)
92(1)
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Table 3. Bond lengths [A] and angles [°] for toste52.

C(1)-F(1)
C(1)-C9)
C(1)-C(11)
C(1)-C(2)
C(2)-C(10)
C(2)-C(3)
C(3)-C(¥)
C(3)-C4)
C4)-C(5)
C(4)-H4)
C(5)-C(6)
C(5)-CI(1)
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(7)-H(7)
C(8)-0(1)
C(9)-0(1)
C(9)-H(9A)
C(9)-H(9B)
C(10)-H(10A)
C(10)-H(10B)
C(11)-N(1)
C(11)-H(11A)
C(11)-H(11B)
C(12)-0(2)
C(12)-N(1)
C(12)-C(13)
C(13)-C(18)
C(13)-C(14)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)

1.416(5)
1.509(5)
1.519(6)
1.526(6)
1.318(6)
1.490(6)
1.399(6)
1.400(6)
1.374(8)
0.9500
1.369(8)
1.751(5)
1.394(7)
0.9500
1.388(6)
0.9500
1.364(5)
1.435(5)
0.9900
0.9900
0.9500
0.9500
1.441(6)
0.9900
0.9900
1.226(5)
1.347(6)
1.485(6)
1.389(7)
1.403(7)
1.358(8)
0.9500
1.387(8)
0.9500
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C(16)-C(17)
C(16)-C(19)
C(17)-C(18)
C(17)-H(17)
C(18)-H(18)
C(19)-C(21)
C(19)-C(20)
C(19)-C(22)
C(20)-H(20A)
C(20)-H(20B)
C(20)-H(20C)
C(21)-H(21A)
C(21)-H(21B)
C(21)-H(21C)
C(22)-H(22A)
C(22)-H(22B)
C(22)-H(22C)
C(23)-F(2)
C(23)-C(31)
C(23)-C(24)
C(23)-C(33)
C(24)-C(32)
C(24)-C(25)
C(25)-C(26)
C(25)-C(30)
C(26)-C(27)
C(26)-H(26)
C(27)-C(28)
C(27)-C1(2)
C(28)-C(29)
C(28)-H(28)
C(29)-C(30)
C(29)-H(29)
C(30)-0(3)

1.394(8)
1.550(8)
1.368(7)
0.9500
0.9500
1.529(11)
1.541(11)
1.545(12)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.434(5)
1.502(6)
1.521(6)
1.535(6)
1.317(7)
1.492(6)
1.403(7)
1.404(7)
1.383(8)
0.9500
1.385(9)
1.763(6)
1.370(8)
0.9500
1.394(7)
0.9500
1.364(6)



C(31)-003)
C(31)-H(31A)
C(31)-H(31B)
C(32)-H(32A)
C(32)-H(32B)
C(33)-N(2)
C(33)-H(33A)
C(33)-H(33B)
C(34)-0(4)
C(34)-N(2)
C(34)-C(35)
C(35)-C(36)
C(35)-C(40)
C(36)-C(37)
C(36)-H(36)
C(37)-C(38)
C(37)-H(37)
C(38)-C(39)

F(1)-C(1)-C(9)
F(1)-C(1)-C(11)
C(9)-C(1)-C(11)
F(1)-C(1)-C(2)
C(9)-C(1)-C(2)
C(11)-C(1)-C(2)
C(10)-C(2)-C(3)
C(10)-C(2)-C(1)
C(3)-C(2)-C(1)
C(8)-C(3)-C(4)
C(8)-C(3)-C(2)
C(4)-C(3)-C(2)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-CI(1)

1.419(5)
0.9900
0.9900
0.9500
0.9500
1.429(6)
0.9900
0.9900
1.218(5)
1.358(6)
1.504(6)
1.384(6)
1.395(6)
1.370(7)
0.9500
1.391(7)
0.9500
1.390(7)

106.7(3)
107.6(3)
110.7(3)
107.5(3)
111.8(4)
112.2(3)
123.9(4)
121.3(4)
114.8(4)
117.9(4)
120.6(4)
121.5(4)
119.9(5)
120.1

120.1

122.4(5)
118.6(4)

C(38)-C(41)
C(39)-C(40)
C(39)-H(39)
C(40)-H(40)
C(41)-C(44)
C(41)-C(42)
C(41)-C(43)
C(42)-H(42A)
C(42)-H(42B)
C(42)-H(42C)
C(43)-H(43A)
C(43)-H(43B)
C(43)-H(43C)
C(44)-H(44A)
C(44)-H(44B)
C(44)-H(44C)
N(1)-H(1)
N(2)-H(2)

C(4)-C(5)-CI(1)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6)
C(7)-C(6)-H(6)
C(8)-C(7)-C(6)
C(8)-C(7)-H(7)
C(6)-C(7)-H(7)
O(1)-C(8)-C(7)
0(1)-C(8)-C(3)
C(7)-C(8)-C(3)
O(1)-C(9)-C(1)
O(1)-C(9)-H(9A)
C(1)-C(9)-H(9A)
O(1)-C(9)-H(9B)
C(1)-C(9)-H(9B)
H(9A)-C(9)-H(9B)
C(2)-C(10)-H(10A)

1.541(7)
1.388(7)
0.9500
0.9500
1.444(11)
1.487(13)
1.583(11)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.8800
0.8800

118.9(5)
118.5(5)
120.8
120.8
119.9(5)
120.0
120.0
117.1(4)
121.8(4)
121.2(4)
111.8(3)
109.3
109.3
109.3
109.3
107.9
120.0



C(2)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
N(1)-C(11)-C(1)
N(1)-C(11)-H(11A)
C(1)-C(11)-H(11A)
N(1)-C(11)-H(11B)
C(1)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
0(2)-C(12)-N(1)
0(2)-C(12)-C(13)
N(1)-C(12)-C(13)
C(18)-C(13)-C(14)
C(18)-C(13)-C(12)
C(14)-C(13)-C(12)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(15)-C(16)-C(17)
C(15)-C(16)-C(19)
C(17)-C(16)-C(19)
C(18)-C(17)-C(16)
C(18)-C(17)-H(17)
C(16)-C(17)-H(17)
C(17)-C(18)-C(13)
C(17)-C(18)-H(18)
C(13)-C(18)-H(18)
C(21)-C(19)-C(20)
C(21)-C(19)-C(22)
C(20)-C(19)-C(22)
C(21)-C(19)-C(16)
C(20)-C(19)-C(16)
C(22)-C(19)-C(16)
C(19)-C(20)-H(20A)

120.0
120.0
114.6(4)
108.6
108.6
108.6
108.6
107.6
120.9(4)
121.7(4)
117.2(4)
117.0(4)
124.7(4)
118.2(4)
121.1(5)
119.5
119.5
122.4(5)
118.8
118.8
116.2(5)
123.2(6)
120.5(5)
122.1(5)
118.9
118.9
121.1(5)
119.5
119.5
113.8(9)
105.9(7)
110.9(7)
110.2(5)
106.3(6)
109.8(6)
109.5
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C(19)-C(20)-H(20B)
H(20A)-C(20)-H(20B)
C(19)-C(20)-H(20C)
H(20A)-C(20)-H(20C)
H(20B)-C(20)-H(20C)
C(19)-C(21)-H(21A)
C(19)-C(21)-H(21B)
H(21A)-C(21)-H(21B)
C(19)-C(21)-H(21C)
H(21A)-C(21)-H(21C)
H(21B)-C(21)-H(21C)
C(19)-C(22)-H(22A)
C(19)-C(22)-H(22B)
H(22A)-C(22)-H(22B)
C(19)-C(22)-H(22C)
H(22A)-C(22)-H(22C)
H(22B)-C(22)-H(22C)
F(2)-C(23)-C(31)
F(2)-C(23)-C(24)
C(31)-C(23)-C(24)
F(2)-C(23)-C(33)
C(31)-C(23)-C(33)
C(24)-C(23)-C(33)
C(32)-C(24)-C(25)
C(32)-C(24)-C(23)
C(25)-C(24)-C(23)
C(26)-C(25)-C(30)
C(26)-C(25)-C(24)
C(30)-C(25)-C(24)
C(27)-C(26)-C(25)
C(27)-C(26)-H(26)
C(25)-C(26)-H(26)
C(26)-C(27)-C(28)
C(26)-C(27)-C1(2)
C(28)-C(27)-C1(2)
C(29)-C(28)-C(27)

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
106.6(3)
105.7(3)
111.8(4)
107.3(3)
110.5(4)
114.4(3)
123.8(4)
121.8(4)
114.4(4)
118.3(4)
121.3(4)
120.3(4)
119.3(5)
120.4
120.4
122.1(5)
118.4(5)
119.4(4)
119.1(5)



C(29)-C(28)-H(28)
C(27)-C(28)-H(28)
C(28)-C(29)-C(30)
C(28)-C(29)-H(29)
C(30)-C(29)-H(29)
0(3)-C(30)-C(29)
0(3)-C(30)-C(25)
C(29)-C(30)-C(25)
0(3)-C(31)-C(23)
0(3)-C(31)-H(31A)
C(23)-C(31)-H(31A)
0(3)-C(31)-H(31B)
C(23)-C(31)-H(31B)
H(31A)-C(31)-H(31B)
C(24)-C(32)-H(32A)
C(24)-C(32)-H(32B)
H(32A)-C(32)-H(32B)
N(2)-C(33)-C(23)
N(2)-C(33)-H(33A)
C(23)-C(33)-H(33A)
N(2)-C(33)-H(33B)
C(23)-C(33)-H(33B)
H(33A)-C(33)-H(33B)
0(4)-C(34)-N(2)
0(4)-C(34)-C(35)
N(2)-C(34)-C(35)
C(36)-C(35)-C(40)
C(36)-C(35)-C(34)
C(40)-C(35)-C(34)
C(37)-C(36)-C(35)
C(37)-C(36)-H(36)
C(35)-C(36)-H(36)
C(36)-C(37)-C(38)
C(36)-C(37)-H(37)
C(38)-C(37)-H(37)
C(39)-C(38)-C(37)

120.5
120.5
120.2(5)
119.9
119.9
117.2(4)
121.9(4)
120.9(5)
112.4(4)
109.1
109.1
109.1
109.1
107.9
120.0
120.0
120.0
113.1(3)
109.0
109.0
109.0
109.0
107.8
122.5(4)
121.7(4)
115.8(4)
118.7(4)
122.8(4)
118.5(4)
120.8(4)
119.6
119.6
121.7(4)
119.2
119.2
117.4(4)
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C(39)-C(38)-C(41)
C(37)-C(38)-C(41)
C(40)-C(39)-C(38)
C(40)-C(39)-H(39)
C(38)-C(39)-H(39)
C(39)-C(40)-C(35)
C(39)-C(40)-H(40)
C(35)-C(40)-H(40)
C(44)-C(41)-C(42)
C(44)-C(41)-C(38)
C(42)-C(41)-C(38)
C(44)-C(41)-C(43)
C(42)-C(41)-C(43)
C(38)-C(41)-C(43)
C(41)-C(42)-H(42A)
C(41)-C(42)-H(42B)
H(42A)-C(42)-H(42B)
C(41)-C(42)-H(42C)
H(42A)-C(42)-H(42C)
H(42B)-C(42)-H(42C)
C(41)-C(43)-H(43A)
C(41)-C(43)-H(43B)
H(43A)-C(43)-H(43B)
C(41)-C(43)-H(43C)
H(43A)-C(43)-H(43C)
H(43B)-C(43)-H(43C)
C(41)-C(44)-H(44A)
C(41)-C(44)-H(44B)
H(44A)-C(44)-H(44B)
C(41)-C(44)-H(44C)
H(44A)-C(44)-H(44C)
H(44B)-C(44)-H(44C)
C(12)-N(1)-C(11)
C(12)-N(1)-H(1)
C(11)-N(1)-H(1)
C(34)-N(2)-C(33)

120.2(5)
122.4(5)
121.4(4)
119.3
119.3
120.0(4)
120.0
120.0
112.9(8)
112.4(6)
109.4(6)
111.5(8)
99.8(8)
110.2(5)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
121.7(4)
119.1
119.1
121.8(3)



C(34)-N(2)-H(2)
C(33)-N(2)-H(2)
C(8)-0(1)-C(9)
C(30)-0(3)-C(31)

119.1
119.1

114.5(3)
115.6(3)
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Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103)for toste52. The anisotropic

displacement factor exponent takes the form: -20?[ h?a*?U'! + .. + 2 hk a* b* U'? ]

Ull U22 U33 U23 U13 U12
c1) 36(2) 32(2) 42(2) 3(2) 4(2) 0(2)
CQ) 31(2) 42(2) 40(2) -4(2) 5(2) 3(2)
c@3) 38(2) 42(2) 37(2) -102) 5(2) 0(2)
C4) 60(3) 56(3) 40(2) 2(2) 142) 6(2)
c(5) 78(4) 75(4) 33(2) 2(2) 142) 3(3)
C(6) 67(3) 63(3) 39(2) 112) 7(2) -6(2)
c(7) 51(3) 46(2) 44(2) 9(2) 2(2) 0(2)
C(®) 41(2) 45(2) 35(2) 0(2) 6(2) 2(2)
C(9) 31(2) 36(2) 40(2) 12) 7(2) 5(2)
C(10) 56(3) 44(2) 53(3) 2(2) 14(2) 112)
c(11) 51(2) 33(2) 46(2) 2(2) 5(2) 6(2)
C(12) 29(2) 37(2) 44(2) 5(2) 2(2) 12)
C(13) 32(2) 43(2) 42(2) 2(2) 0(2) 4(2)
C(14) 48(3) 61(3) 44(2) 2(2) 4(2) -13(2)
c(15) 60(3) 80(4) 45(3) -10(3) -8(2) -9(3)
C(16) 56(3) 72(3) 44(3) 13(2) 9(2) 8(2)
c(17) 52(3) 61(3) 48(3) 6(2) 12(2) 2(2)
C(18) 48(3) 50(3) 48(3) -1(2) 8(2) 3(2)
C(19) 98(5) 103(5) 36(3) 3(3) 3(3) 21(4)
C(0)  286(16) 170(10) 42(4) 25(5) 12(6) 136(11)
c@l)  126(7) 131(7) 54(4) -3(4) 40(4) -34(6)
C(22) 93(5) 138(7) 41(3) -9(4) 10(3) 1(5)
C(23) 34(2) 38(2) 43(2) 2(2) 10(2) 3(2)
C(24) 38(2) 40(2) 41(2) 0(2) 6(2) 6(2)
C(25) 38(2) 47(2) 43(2) 2(2) 2(2) 6(2)
C(26) 56(3) 57(3) 41(2) -12) 12) 9(2)
C@27) 62(3) 84(4) 40(3) 9(3) 12) -9(3)
C(28) 62(3) 65(3) 52(3) 21(2) 12) -5(2)
C(29) 59(3) 47(2) 55(3) 9(2) 5(2) 8(2)
C(30) 43(2) 44(2) 48(3) 0(2) 3(2) 6(2)
Cc@31) 47(2) 34(2) 42(2) -4(2) 9(2) -1(2)
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C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(44)
N(1)
NQ)
o(1)
0(2)
0(3)
04)
F(1)
FQ2)
cl(1)
Cl(2)

58(3)
35(2)
36(2)
41(2)
36(2)
38(2)
64(3)
53(3)
37(2)
75(4)
187(10)
121(7)
99(6)
48(2)
33(2)
41(2)
36(2)
63(2)
33(2)
41(1)
42(1)
120(1)
122(2)

49(3)
39(2)
33(2)
36(2)
39(2)
48(2)
48(2)
59(3)
46(2)
85(4)

194(12)

212(13)

200(12)
39(2)
41(2)
35(1)
54(2)
31(1)
52(2)
43(1)
44(1)
122(2)
117(2)

39(2)
42(2)
46(2)
39(2)
45(2)
51(3)
44(3)
35(2)
46(2)
35(3)
49(4)
68(5)
97(6)
36(2)
43(2)
40(2)
44(2)
54(2)
46(2)
48(1)
53(2)
47(1)
38(1)

-6(2)
-4(2)
5(2)
12)
0(2)
-3(2)
3(2)
3(2)
2(2)
-5(2)

-25(6)
-45(7)
-83(7)

6(2)
-1(2)
3(1)
2(1)
2(1)
-8(1)
-7(1)
0(1)
4(1)
2(1)

11(2)
10(2)
11(2)
9(2)
7(2)
13(2)
19(2)
5(2)
5(2)
12(2)
45(5)
2(5)
22(5)
6(1)
11(1)
(1)
6(1)
19(2)
6(1)
11(1)
10(1)
35(1)
12(1)

1(2)
-1(2)
0(2)
-7(2)
-4(2)
-2(2)
-1(2)
4Q2)
0(2)
11(3)

-94(9)

60(8)

-26(7)

7(2)
-1(1)
2(1)
-3(1)
0(1)
2(1)
-7(1)
(1)
10(1)

22(1)
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Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A%x 10%)

for toste52.
X y Y/ U(eq)

H4) 5842 4205 2586 61
H(6) 4251 7273 1954 67
H(7) 3376 7597 3047 57
H(%9A) 3743 5874 5071 42
H(9B) 5379 5944 4733 42
H(10A) 5644 2898 3301 60
H(10B) 5337 2539 4093 60
H(11A) 4969 3005 5069 52
H(11B) 6229 4007 5168 52
H(14) 6464 6145 7261 61
H(15) 6056 6173 8404 75
H(17) 2762 3750 8063 64
H(18) 3130 3725 6910 58
H(20A) 5012 3310 9207 250
H(20B) 4972 3876 9952 250
H(20C) 6308 4233 9473 250
H(21A) 2057 3986 9103 152
H(21B) 1712 5283 8926 152
H(21C) 2173 4899 9711 152
H(22A) 4014 6182 9901 136
H(22B) 4217 6695 9154 136
H(220C) 5700 6131 9605 136
H(26) -276 6103 2268 62
H(28) 1077 9303 1904 72
H(29) 902 9767 3055 64
H@31A) 13 8015 4974 49
H@31B) 1367 7454 4575 49
H(32A) -739 4920 3018 58
H(32B) -1146 4669 3813 58
H(33A) -1388 5222 4831 46
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H(33B)
H(36)
H(37)
H(39)
H(40)
H(42A)
H(42B)
H(42C)
H(43A)
H(43B)
H(43C)
H(44A)
H(44B)
H(44C)
H(T)
H(2)

475
-1925
-2319

1978
2406
-756

-1909
-2414
-2980
-2081
415
1125
1665
3716
-1660

5468
7660
8379
7251
6543
7550
6718
7034
9058
8465
9649
9431
9494
8507
3743
6391

4925
6451
7520
8309
7227
9689
9148
9062
9208
8484
8498
9448
8719
9253
5934
5730

46
48
54
59
52

211

211

211

202

202

202

197

197

197
49
46
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17b (nosyl-derivative)

‘ c17
04 Cc20 /
o 03
5
)/ e O cn
C—

A colorless rod 0.060 x 0.040 x 0.040 mm in size was mounted on a Cryoloop with Paratone oil.
Data were collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-to-
detector distance was 60 mm and exposure time was 5 seconds per frame using a scan width of
1.0°. Data collection was 100.0% complete to 67.000° in 0. A total of 43179 reflections were
collected covering the indices, -8<=h<=8, -16<=k<=16, -26<=[<=26. 3685 reflections were
found to be symmetry independent, with an Ry, of 0.0226. Indexing and unit cell refinement
indicated a primitive, orthorhombic lattice. The space group was found to be P 21 21 21 (No. 19).
The data were integrated using the Bruker SAINT software program and scaled using the
SADABS software program. Solution by direct methods (SIR-2011) produced a complete heavy-
atom phasing model consistent with the proposed structure. All non-hydrogen atoms were
refined anisotropically by full-matrix least-squares (SHELXL-2012). All hydrogen atoms were
placed using a riding model. Their positions were constrained relative to their parent atom using
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the appropriate HFIX command in SHELXL-2012. Absolute stereochemistry was

unambiguously determined to be R at C9.
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Table 1. Crystal data and structure refinement for toste72.

X-ray ID
Sample/notebook ID
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Crystal color/habit

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.000°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(I)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

toste72

JW-10-NS

C22HI8SFNOSS

427.43

100(2) K

1.54178 A

Orthorhombic

P212121

a=6.8101(4) A a=90°.
b=13.2958(8) A p=90°.
c=22.2494(14) A ¥ =90°.
2014.6(2) A3

4

1.409 Mg/m?3

1.817 mm!

888

0.060 x 0.040 x 0.040 mm?>

colorless rod

3.873 to 68.334°.

-8<=h<=8, -16<=k<=16, -26<=1<=26
43179

3685 [R(int) = 0.0226]

100.0 %

Semi-empirical from equivalents
0.929 and 0.841

Full-matrix least-squares on F?
3685/0/271

1.065

R1=0.0209, wR2 = 0.0555
R1=0.0211, wR2 = 0.0557
-0.002(3)

n/a

0.178 and -0.217 e.A"3
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Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 10%)

for toste72. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
C(1) 5215(3) 12126(1) 1663(1) 26(1)
C(2) 7181(3) 11910(1) 1538(1) 32(1)
C(3) 8374(3) 11480(2) 1974(1) 41(1)
C(4) 7629(4) 11262(2) 2537(1) 47(1)
C(5) 5687(4) 11489(2) 2669(1) 45(1)
C(6) 4491(3) 11913(1) 2238(1) 35(1)
C(7) 3880(3) 12562(1) 1204(1) 26(1)
C(8) 2574(4) 13271(2) 1330(1) 40(1)
C(9) 4009(2) 12090(1) 588(1) 24(1)
C(10) 2945(2) 11083(1) 574(1) 25(1)
C(11) 3181(3) 10524(1) -11(1) 26(1)
C(12) 1647(3) 10472(1) -420(1) 33(1)
C(13) 1859(3) 9973(2) -964(1) 41(1)
C(14) 3613(3) 9505(2) -1105(1) 42(1)
C(15) 5178(3) 9548(2) -710(1) 34(1)
C(16) 4936(3) 10053(1) -170(1) 27(1)
C(17) 5427(2) 8871(1) 1041(1) 24(1)
C(18) 3986(3) 8253(1) 795(1) 26(1)
C(19) 2288(3) 8086(1) 1122(1) 28(1)
C(20) 2111(2) 8537(1) 1679(1) 27(1)
C(21) 3567(3) 9120(1) 1935(1) 28(1)
C(22) 5266(3) 9288(1) 1610(1) 26(1)
N(1) 245(2) 8409(1) 2005(1) 36(1)
O(1) 6555(2) 10168(1) 228(1) 27(1)
0(2) 7819(2) 8428(1) 168(1) 36(1)
0Q3) 8948(2) 9643(1) 936(1) 33(1)
04) -903(2) 7769(1) 1825(1) 45(1)
0(5) -55(3) 8961(1) 2434(1) 51(1)
F(1) 3122(2) 12724(1) 160(1) 34(1)
S(1) 7421(1) 9220(1) 582(1) 26(1)
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Table 3. Bond lengths [A] and angles [°] for toste72.

C(1)-C(2)
C(1)-C(6)
C(-C(7)
C(2)-C(3)
C(2)-H(2)
C(3)-C4)
C(3)-H(3)
C4)-C(5)
C(4)-H4)
C(5)-C(6)
C(5)-H(5)
C(6)-H(6)
C(7)-C(8)
C(7N)-C9)
C(8)-H(8A)
C(8)-H(8B)
C(9)-F(1)
C(9)-C(10)
C(9)-H©9)
C(10)-C(11)
C(10)-H(10A)
C(10)-H(10B)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)

C(2)-C(1)-C(6)
C@2)-C()-C(7)
C(6)-C(1)-C(7)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2)
C(1)-C(2)-H(2)
C(4)-C(3)-C(2)
C(4)-C(3)-H(3)

1.397(3)
1.401(2)
1.484(2)
1.388(3)
0.9500
1.383(3)
0.9500
1.388(4)
0.9500
1.377(3)
0.9500
0.9500
1.326(3)
1.512(2)
0.9500
0.9500
1.4080(19)
1.523(2)
1.0000
1.507(2)
0.9900
0.9900
1.387(3)
1.395(3)
1.389(3)

118.51(18)
122.03(16)
119.45(17)
120.44(19)
119.8
119.8
120.3(2)
119.8
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C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-0(1)
C(17)-C(22)
C(17)-C(18)
c(17)-8(1)
C(18)-C(19)
C(18)-H(18)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-N(1)
C(21)-C(22)
C(21)-H(21)
C(22)-H(22)
N(1)-0(5)
N(1)-0(4)
O(1)-S(1)
0(2)-5(1)
0(3)-S(1)

C(2)-C(3)-HB3)
CB3)-C(4)-C(5)
CR3)-C(4)-H(4)
C(5)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(1)

0.9500
1.383(3)
0.9500
1.381(3)
0.9500
1.388(2)
0.9500
1.422(2)
1.387(2)
1.391(2)
1.7613(17)
1.383(3)
0.9500
1.383(3)
0.9500
1.381(3)
1.474(2)
1.383(3)
0.9500
0.9500
1.221(2)
1.224(2)
1.6002(12)
1.4237(13)
1.4214(14)

119.8
119.7(2)
120.2
120.2
120.4(2)
119.8
119.8
120.7(2)



C(5)-C(6)-H(6)
C(1)-C(6)-H(6)
C(8)-C(7)-C(1)
C(8)-C(7)-C(9)
C(1)-C(7)-C(9)
C(7)-C(8)-H(8A)
C(7)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
F(1)-C(9)-C(7)
F(1)-C(9)-C(10)
C(7)-C(9)-C(10)
F(1)-C(9)-H(9)
C(7)-C(9)-H(9)
C(10)-C(9)-H(9)
C(11)-C(10)-C(9)

C(11)-C(10)-H(10A)

C(9)-C(10)-H(10A)

C(11)-C(10)-H(10B)

C(9)-C(10)-H(10B)

H(10A)-C(10)-H(10B)

C(12)-C(11)-C(16)
C(12)-C(11)-C(10)
C(16)-C(11)-C(10)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(15)-C(16)-C(11)

119.7
119.7
122.97(17)
121.68(17)
115.22(14)
120.0
120.0
120.0
109.85(13)
108.04(13)
110.80(14)
109.4
109.4
109.4
113.52(14)
108.9
108.9
108.9
108.9
107.7
117.14(16)
120.75(16)
122.10(16)
121.20(18)
119.4
119.4
120.12(19)
119.9
119.9
120.30(17)
119.8
119.8
118.60(18)
120.7
120.7
122.61(17)
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C(15)-C(16)-0(1)
C(11)-C(16)-0(1)
C(22)-C(17)-C(18)
C(22)-C(17)-S(1)
C(18)-C(17)-S(1)
C(19)-C(18)-C(17)
C(19)-C(18)-H(18)
C(17)-C(18)-H(18)
C(20)-C(19)-C(18)
C(20)-C(19)-H(19)
C(18)-C(19)-H(19)
C(21)-C(20)-C(19)
C(21)-C(20)-N(1)
C(19)-C(20)-N(1)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21)
C(22)-C(21)-H(21)
C(21)-C(22)-C(17)
C(21)-C(22)-H(22)
C(17)-C(22)-H(22)
0(5)-N(1)-O(4)
0(5)-N(1)-C(20)
0(4)-N(1)-C(20)
C(16)-0(1)-S(1)
0(3)-8(1)-0(2)
O(3)-S(1)-0(1)
0(2)-S(1)-0(1)
0(3)-S(1)-C(17)
0(2)-S(1)-C(17)
O(1)-S(1)-C(17)

119.96(16)
117.27(14)
122.60(16)
119.03(13)
118.13(13)
118.58(16)
120.7
120.7
118.27(16)
120.9
120.9
123.46(16)
118.69(16)
117.83(16)
118.35(16)
120.8
120.8
118.64(16)
120.7
120.7
124.62(17)
117.37(17)
118.00(17)
120.46(11)
120.81(8)
103.36(7)
109.54(7)
110.26(8)
109.08(8)
102.05(7)



Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for toste72. The anisotropic

displacement factor exponent takes the form: -2m?[ h? a*?U'l + ... +2 hk a* b* U'?]

Ull U22 U33 U23 U13 U12
c(1) 32(1) 21(1) 26(1) -4(1) -1(1) -5(1)
CQ) 31(1) 32(1) 33(1) 2(1) -6(1) -4(1)
¢E)) 37(1) 35(1) 52(1) -6(1) -19(1) 3(1)
C4) 68(2) 33(1) 42(1) 1(1) -32(1) 9(1)
¢6)) 70(2) 37(1) 27(1) 1(1) 9(1) -19(1)
C(6) 46(1) 31(1) 28(1) -4(1) 2(1) -12(1)
c(7) 26(1) 25(1) 28(1) 1(1) 4(1) 2(1)
C(®) 43(1) 38(1) 38(1) -1(1) 6(1) 10(1)
C©9) 22(1) 27(1) 24(1) 4(1) -1(1) 2(1)
C(10) 21(1) 27(1) 27(1) 0(1) 4(1) 1(1)
c(11) 27(1) 24(1) 27(1) 1(1) 5(1) 2(1)
C(12) 30(1) 34(1) 35(1) -1(1) -1(1) 2(1)
C(13) 43(1) 47(1) 34(1) -7(1) -8(1) 0(1)
C(14) 52(1) 45(1) 29(1) -10(1) 4(1) 0(1)
c(15) 36(1) 34(1) 33(1) 3(1) 12(1) 1(1)
C(16) 28(1) 27(1) 27(1) 2(1) 3(1) 3(1)
c(17) 19(1) 20(1) 32(1) 2(1) 2(1) 1(1)
C(18) 27(1) 21(1) 32(1) 0(1) -1(1) 0(1)
C(19) 23(1) 23(1) 39(1) 6(1) -5(1) 3(1)
C(20) 23(1) 23(1) 36(1) 11(1) 3(1) 1(1)
cl 32(1) 24(1) 28(1) 3(1) 3(1) 2(1)
C(22) 26(1) 22(1) 31(1) 0(1) 2(1) 2(1)
N(1) 29(1) 35(1) 44(1) 17(1) (1) 3(1)
o(1) 23(1) 25(1) 32(1) 0(1) 5(1) 0(1)
0(2) 33(1) 31(1) 44(1) -4(1) 11(1) 6(1)
0(3) 20(1) 32(1) 46(1) 4(1) 2(1) -1(1)
0(4) 27(1) 42(1) 66(1) 21(1) 3(1) -6(1)
0(5) 45(1) 58(1) 49(1) 6(1) 22(1) 2(1)
F(1) 38(1) 29(1) 34(1) 6(1) -11(1) 1(1)
S(1) 20(1) 24(1) 35(1) 0(1) 5(1) 2(1)
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Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3)

for toste72.
X y z U(eq)

H(2) 7705 12059 1152 38
HQ3) 9708 11334 1884 50
H(4) 8443 10958 2833 57
H(5) 5179 11352 3058 54
H(6) 3162 12062 2333 42
H(8A) 2462 13522 1728 48
H(8B) 1750 13527 1021 48
H(9) 5420 11986 479 29
H(10A) 3450 10657 905 30
H(10B) 1529 11199 648 30
H(12) 429 10782 -325 40
H(13) 797 9954 -1241 50
H(14) 3743 9153 -1474 50
H(15) 6394 9238 -808 41
H(18) 4165 7953 412 32
H(19) 1270 7672 967 34
H(21) 3405 9397 2326 33
H(22) 6301 9681 1773 32
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JW_07-159ph AV-500 new TBI (HXP) probe
1D 1H starting parameters

H N OMN-HMEEMOMONOINWON~MMO W O MmMoauoOTwvNONOOMEEFEFOAAFTOANOHAOFAIF OO M
oot NHdAISEMmMANNUONSENO> O <H OO VN WOUEMUOUANDOUIO~LNOVOWOAND™ YWD O WYL LN
O~ O ANNNNAAAAAO AM 33211877773333106222999988888
NAME qsloq‘HmmLva
EXPNO «/l\
PROCNO 1
Date_ 20111116
Time 13.42
INSTRUM AV-500
PROBHD 5 mm TBI 1H/31
PULPROG zg30
TD 65536 <
SOLVENT cpe13 N
NS 16
DS 0 g i TV
SWH 10330.578 Hz Lo : ,+ hwnrg
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 322.5
DW 48.400 usec
DE 6.00 usec
TE 292.4 K
D1 0.10000000 sec
TDO 2
======== CHANNEL fl ========
NUCL 1H
Pl 7.30 usec
PL1 0.00 dB
PL1W 12.55943203 W
SFO1 500.2330889 MHz
ST 65536
SF 500.2300165 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
Nt L AL
[ [ R | IR | IR A B I [ A A T
10 9 8 7 6 4 3 2 1 ppm
o |N|[O|oN | <t o o N O r~
~|0 OO | n (e} — njco o
A | OO |OY (o)} (@] o [@] [e)) (28]
O |N]H|O|H (e] o o (9} [N o




DRX-500 5mm TBIC probe 13C starting parameters. Rev 1/11/

With CPD proton decoupling. Use ns*td0 scans

167.70

136.29
135.7¢
134.56
131.62

NN

131.54
129.47

128.65

127.23
126.94
126.80

}

126.49
123.33

77.32

77.07
76.82

<
.

—42.37

—28.51
——26.98

—14.29

NAME AD-JW-7-158C
EXPNO 1
PROCNO 1
o Date_ 20120210
. Time 10.45
INSTRUM DRX-500
~\~///\AJ\«/§_L \_/\v PROBED 5 mm BBO BB-1H
PULPROG zgpg30
l/\\/\ ¥ j/\\, s coets
SOLVENT CcDCl3
NS 134
DS 0
SWH 41322.312 Hz
FIDRES 0.630528 Hz
AQ 0.7930336 sec
RG 8192
DW 12.140 usec
DE 6.00 usec
TE 2936 K
Dl 2.000000Q0 sec
dll 0.030000Q¢0 sec
DELTA 1.89999998 sec
TDO 10000
======== CHANNEL fl =f===—===
NUC1 13C
Pl 10.75 usec
PL1 0.00 dB
SFO1 125.7175545 MHz
=—====== CHANNEL f2 =p=w====—
CPDPRG2 waltz]6
Nuc2 1H
PCPD2 100.p0 usec
PL2 —-5.p0 dB
PL12 7.p4 4B
PR RN : IR L A LA ' i ' CRER LN L Al A DRl N I
" W | m . o L : , " i . i .,," ) | . " R A;:. . ! i it gl
.I___:___:._,:_,.Z___Z...Z._,:___Z___:...Z.__:__:_._:...:.._Z___ZJ-_:.__:.._:.,_:_._:._I___f__.:...f_..:...T...:...T___:__.T.._I...T...:.__T...:...f...
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JW-0879 AV-500 new TBI(HXP) probe
1D 1H starting parameters
d

NAME JW-08-79—-protonchec

EXPNO 1

PROCNO 1

Date_ 20120518

Time 11.08

INSTRUM AV-500

PROBHD 5 mm TBI 1H/31

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 128

DW 48.400 usec

DE 6.00 usec

TE 292.8 K

D1 0.10000000 sec

TDO 4

======== CHANNEL fl ==s======

NUC1 1H

Pl 7.30 usec

PL1 0.00 dB

PL1W 12.55943203 W

SFO1 500.2330889 MHz

SI 65536

SF 500.2300165 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

A ] W }I&H3III}L€KILTII\?II>r .
| DA [T | | IR | L A LR AL A R SRR B N B AL AL B AL
10 ] 8 7 5 3 p1

oMo |N Te] oo N (o)) —||\O |
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DRX-500 S5mm TBIC probe 13C starting parameters. Rev 1/11/

S\

i
“\\;

With ‘CPD proton decoupling. Use ns*td0 scans AL

N M N
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NAME AD-JW-7-79
3 EXPNO 1
. L e PROCNO 1
P S Date_ 20120210
i : Time 10.13
INSTRUM DRX-500
PROBHD b mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 568
DS 0
SWH 41322.312 Hz
FIDRES 0.630528 Hz
AQ 0.7930356 sec
RG 3649.1
DW 12.100 usec
DE 6.00 usec
TE 293.5 K
Dl 2.00000000 sec
dlli 0.03000000 sec
DELTA 1.89999998 sec
TDO 10000
========|CHANNEL fl ========
NUC1 13C
Pl 10.75 usec
PL1 0.00 dB
SFO1 125.7175545 MHz
===—====| CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 -5.00 dB
PL12 7.04 dB
vV

R EE | IRARARARY R BN R AR RREE R ARARE LA RS LR LSRRI LR _qI____I_.._:...;_..I...;_..:,..;_._.I._.T__..Z.~__Z.._I__..:__.Z___Z__._;__.:_..;
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9check AVQ-400 QNP Probe 19F starting parameters|
chemical shifts relative to CFCl3 at 0 ppm

sw 239.28 ppm; olp 0 ppm

(revised P1,
(082103 HvH)

d

NAME JW-08-79fCheck
¢
EXPNO i ;
PROCNO 1 Qs H \\/?T\milmb..mx
Date_ 20120518 . ' “
Time 11.16 o O
INSTRUM AVQ-400 00 -
PROBHD 5 mm QNP 1H/13 —
PULPROG zgflan .
TD 131072
SOLVENT CcDC13
NS 32
DS 0
SWH 90090.094 Hz
FIDRES 0.687333 Hz
AQ 0.7275051 sec
RG 1024
DW 5.550 usec
DE 6.00 usec
TE 292.6 K
D1 1.00000000 sec
TDO 4
======== CHANNEL fl ========
NUCl 19F
Pl 16.00 usec
PL1 -3.00 dB
PL1W 20.04748917 W
SFO1 376.4607042 MHz
SI 65536
SF 376.4980736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 14.00
fo

L e e e e e I A L L I L L
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JW-08-79rac / 07-162

400 2 A% s e 400
| Retention Time k
Area Percent
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Y FEEA
| \\ \\
0 — AT W —— : -0
15.0 17.5 20.0 225 25.0
Minutes
3: 252 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 17.980 49,836 287
2 19.324 50.164 204
(@]
v i\
SR N
= hoooU ]
l > —~




JW-08-79

400 =k EEE Ao 400
V Retention Time
Area Percent
Z 2oof a - 200 Z
PN Al
1O [e)]
i %)
R W
{ [aV
< | s
[V wn
PA o
A
0 , N - S 0
15.0 17.5 20.0 22.5 25.0
Minutes
3: 252 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 18.224 96.073 482
2 19.572 3.927 205
i
\__ A=A w /M
| o7 [of ©F
\ E—



L
JW-07-ymw substrate suzuki AV-500 new TBI(HXP) probe
1D 1H starting parameters
lal i I aka ¥ TTua=TY Lol = AaXal ~ LA N oW atel AT
ANCONOOOITANINO HWOSO < < TN~ HANDOANNO O
NACONANSOITNDSWOIDM O 0 <X NSO OOSAN O
77443322221111100 e X!} ~MNMOMEAHON TN O
e e e . . e . . N . . . e
77777777777777776 < < NN NN - o
,/,/://«\_&\\Y < %\ r/f\\ \ \ _ NAME JW-07-ymwSuzuki
EXPNO 1
PROCNO 1
Date__ 20111023
Time 9.56
INSTRUM AV-500
PROBHD 5 mm TBI 1H/31
PULPROG 2g30
D 65536
SOLVENT cpcl3
NS 16
DS 0
SWH 10330.578
'Y N FIDRES 0.157632
AQ 3.1719923
RG 574.7
o DW 48.400
- DE 6.00
@ n TE 292.3
D1 0.10000000
TDO 2
//x/ ===—=——= CHANNEL fl =======
NUCl iH
Pl 7.30
PL1 0.00
PL1W 12.55943203
SFO1 500.2330889
SI 65536
SF 500.2300165
WDW EM
SSB 0
LB 0.30
GB 0
PC 4.00
.................................. — —
6 0 ppm
oof |ov]|cof— ™ Tel o wllco B
of {m]|—|w o o o —|© [ <)
. . N . .
(SRS ] — A o~ ey o




DRX-500 5mm TBIC probe 13C starting parameters. Rev 1/11/
With CPD proton decoupling. Use ns*td0 scans
\ed fXe] O N >0y N~ MO
\Ue} (2} O NN M S M N n Mo ~
. - s e e e e . . e . ™ — © o~ o N0 ~
~ < WO A A~ 0OW0ONNmMm e = . . M |l - M
© 7} MMNOONNNNNNN ~r~ 0 o~ < oo <
i i R B B B B B B B B B B | ~ o~~~ < ) M NN —
NAME AD-JW-77-SM
EXPNO 1
PROCNO 1
Date__ 20120209
Time 16.44
INSTRUM DRX-500
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 176
DS 0 O
SWH 41322.312 Hz ;/
FIDRES 0.630528 Hz
20 0.7920356 sec NV R ;\//w
RG 3251 H v ,
DW 12.100 usec u/r\,VA
DE 6.00 usec
TE 292.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 10000
======== CHANNEL fl ========
NUC1 1i3c
Pl 10.75 usec
PL1 0.00 dB
SFO1 125.7175545 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 -5.00 dB
PL12 7.04 dB
i o Ol A ) s S A AR A A A A AU ARGV
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 3p 20 10 0 ppm




JW-08-16A AV-500 new TBI (HXP) probe
1D 1H starting parameters

AFA4rac TTooTT Nl T A A 1A AT AT

03701782818329841794
86543198437654332054
99776644442222222211
7777777777777777777—/

10 9 8

1.24
10.81

bMWOUMIN<TO 0O
NN W< O WL MmO
o~ wOtmmnmMmnAN
NN et
L
NAME JW-08-16A
EXPNO 1
PROCNO 1
Date_ 20120106
Time 13.51
INSTRUM av-500
PROBHD S5 mm TBI 1H/31
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 24
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 256
DW 48.400 use
DE - 6.00 use
TE 292.3 K
D1 0.10000000 sec
TDO 3
—======= CHANNEL fl ======
NUC1l 1H
Pl 7.30 use
PL1 0.00 dB
PL1W 12.55943203 W
SFoO1l 500.2330889 MHz
sI 65536
SF 500.2300165 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
ppm




122 AVQ-400 QNP Carbon Starting parameters 7/16/03 ¢

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
™D
SOLVENT

FIDRES
AQ
RG
DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

JW-08-122carb
1
1
20120310
15.27
AVQ-400
5 mm QNP 1H/13
zgpg30
65536
CDC13
578
0
24038.461 Hz
0.366798 Hz
1.3632196 sec
16384
20.800 usec
6.00 usec
292.7 K
2.00000000 sec
0.03000000 sec

999999
CHANNEL fl ========
13C
8.50 usec
-2.00 dB

47.77286148 W
100.6228298 MHz

17.00 dB
9.54516888 W
0.30184472 W
0.19045115 W

400.1316000 MHz

32768

100.6127755 MHZz
EM
0
1.50 Hz
0
2.00

~206.80

T " T
200 180

T
160

140

()
o

ppm




AVQ-400 QNP Probe 19F starting parameters. (revised P
chemical shifts relative to CFC1l3 at O ppm (082103 Hv

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
™D
SOLVENT

FIDRES
AQ
RG

[RABRARS T [T

-140 -150

AR R T

-160 -170

LA LS

. AR
10 -120

-180

IR L IARER

-1 -190 -200 -210

T T T

-220

-230

LB e

P40 ppm

JW-07-117RacF

201110z

7.5

AVQ-4C

5 mm QNP 1H/1
zgflc

13107

CDC1

<

90090.0¢
0.68732
0.72750%
2t

5.5t

6.C

292.
1.000000C

CHANNEL f£1 ==
1<

16.C

-3.C
20.0474891
376.44187¢
6552
376.498072



JW-07-119rac_IC9208_30min

b4 e
Retention Time
Area Percent
40 \ 40
|
[ i
3 i [ 5
L. B - B
207 - Lo - 20
| 8 H |
’ 1 OY i O
) R =1
| /3 e
r I3\ -
0+ N ™ N -0
(<] =
- : o
S — ——— - ——
16 18 20 22 24 26 28 30
Minutes
2: 244 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 19.184 49.958 205
2 21.828 50.042 205
—— — — — , —
0.0 0.2 04 0.6 0.8 1.0
Minutes
Pk # Retention Time Area Percent Lambda Max
E Q

| B
= W b7<



JW-08-16a

Wm»o::m: .i:.m - O
Area Percent — /‘\/
X
300 4 - 300 Y /s . L
| ﬂw
. ] i B .
g 2005 0 2 yars / /
| § N
& 3
100 - s M L 100
. g g
§ -
o T T T T = ‘\\ o T _ T o 0
18 18 20 22 26 28 30
Minutes
2: 252 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 22.172 95.123 191
2 25.260 4.877 205




1H starting parameters (zg30)

DRX-500 TBIC

ATV A ~as

NAME ymw-VI-100D-7amide
EXPNO 1
PROCNO 1
Date_ 20120119
Time 15.08
INSTRUM DRX-500
PROBHD S mm BBO BB-1H
PULPROG zg30
D 65536
SOLVENT CDCl3
NS 8
Ds 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2768500 sec
RG 1149.4
DW 50.000 use
DE 7.11 use
TE 292.9 K
D1 1.00000000 sec
TDC 8
======== CHANNEL fl1 =======
NUC1 18
Pl 25.00 use
PL1 -5.00 dB
SFOl 499.9230870 MHz
SI 65536
SF 499.9200000 MHz
WDW EM
SSB 0
LB 0.20 Hz
GB 0
PC 5.00
N (N
10 9 8 7 6 5 4 3 2 1 0 ppm
<] [ oo o o 0| [~|—]oo —
AN |[N]o | (o) o o N |N|o e
. N . o B o of
A [N AN o N N M|N|N (@
—




10
60

132.57
131.79
128.54
126.73
126.69
126.50

Y
/
.
<
s
N

——167.55

—154.97
126.
125.
77.31
77.05
76.80
34.96
34.62
32.06
31.20
28.64

—18.26

NAME ymw—VI-100D-7amide
EXPNO 13
PROCNO 1
Date_ 20120119
Time 15.10
INSTRUM DRX-500

DRX~-500 Smm TBIC probe 13C starting parameters. Rev 1/11/ PROBHD S mm BBO BB-1H
With CPD proton decoupling. Use ns*td0 scans PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 0
SWH 41322.312 Hz
FIDRES 0.630528 Hz
AQ 0.7930356 sec
RG 8192
DW 12.100 usec
DE 6.00 usec
TE 293.0 X
Dl 3.00000000 sec
dii 0.03000000 sec
DELTA 2.90000010 sec
TDO 1000
===—===== CHANNEL fl ========
NUC1l “13cC
Pl 10.75 usec
PL1 0.00 &B
SFOl 125.7175545 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 usec
PL2 -5.00 dB
PL12 7.04 dB




800
1.629
1.503
1.372
1.347
1.264
1.188
0.982

0.966
0.891

/
va
/
;\\\E
|

NAME JW-08-42 “P.
EXBNO 1
PROCNO 1
Date_ 20120124
Time 15.15
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2930
0 TD 65536
_ SOLVENT cDe13
e \z/\/ NS 16
e -~ DS 0
N S S 8012.820 Hz
Fl\ W -/\V/\ FIDRES ,0;122266 5z
¢ . AQ .0 sec
- /\!\ RG 256
. DW 62.400 usec
DE 6.00 usec
TE 292.7 K
D1 1.00000000 sec
DO 2
======== CHANNEL fl ========
NUC1 1H
Pl 12.80 usec
PL1 0.00 dB
PLIW 9.54516888 W
SFO1 400.1324700 Mz
ST 65536
SF 400.1300142 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00

U I N (@) L0 0| | ©~ OflH | |[jO
(a8 BRSNS (e8] o o | {0 — Ao~ ]oo|i~
—A||l] <t N o o | [N o <o~ <d o
Aoy | < o — i | [ (9] O [ g

v




TW-08-124

AVB-400 ZBO Carbon Starting paramters 6/11/03 RN

ONA >~V UOUNTH O AT A ANNOCOOO
N O OMANTUFTOOFANOWONOANAHOTMW MW CoOWM 0= O O
HHAFNNDOSNONOMOSTTSOANSND-O OHFAN ONO WOWWYW®WO D
e s o e o N s . s s s e s s ON MO~ OO~ O WO

S A A0 O COWWWL LW o . ¢ . ° ° ° @ °
OUWUOUOMNMHOOOANANNNNNANANAAOD =0 N <TEO O <H—AHMM

NAME JW-08-124 A A A A A A A A A A A A A A A A AN >~ HFM MM MAN N

EXPNO 1

PROCNO 1 r/J f//%

Date_ 20120310

Time 16.39

INSTRUM AVB-400

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 1601

DS 0

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 16384

DW 20.850 usec

DE 6.00 usec

TE 297.6 K

D1 1.50000000 sec

D11 0.03000000 sec

TDO 10000

======== CHANNEL fl ========

NUC1 13C

Pl 8.50 usec

PL1 -2.00 dB

PL1W 47.77286148 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzl6

NUC2 1H

PCPD2 70.00 usec

PL2 -3.00 dB

PL12 16.00 dB

PL13 16.00 dB

PL2W 23.05461311 W

PL12W 0.29024038 W

PL13W 0.29024038 W

SFO2 400.1316005 MHz

SI 32768

SF 100.6127690 MHz

WDW EM

SSB 0

LB 1.50 Hz

GB 0

PC 1.60

il i
| i | o |
I I | I [ | I I I I
200 180 160 140 120 100 {0 a0 40 20 nt




| N

JW-08-42 AVQ-400 QNP Probe 19F starting parameters. ( NAME JW-08-42

chemical shifts relative to CFC13 at 0 ppm (082103 Hv mm%%?
™ [Te} O N Date_ 201201z
N — e Time 15.1
: : - INSTRUM AVQ-4C
5 2 on PROBHD 5 mm QNP 1H/1
— B PULPROG zgflc
_ _ Pl TD 13107
SOLVENT cpel
Y o w
DS
SWH 90090.0¢
FIDRES 0.68732
20 0.72750¢
RG 5160.
DW 5.5¢
DE 6.C
TE 292.
D1 1.000000C
TDO
—======= CHANNEL f1 ==
NUC1 1c
P1 16.¢
PL1 -3.¢C
PL1W 20.0474891
SFO1 376.460704
ST 6552
SF 376.4980732
WDW E
SSB
LB 2.C
GB
PC 4.c
LAt e

! T ) ! ) j T j ' ! j ] i ) j i I ) j j 1 ) ) j ' I ! ! ! ) I ) ! i ) I j
-135 -140 =145 -150 =155 -160 -165 ppm




JW-08-42-rac (ad)

Area Percent

40

mAu

20

mAu

20

8.672 49.565

9.456 50.435

6 7

2: 255 nm, 4 nm
Results
Pk

Minutes

Retention Time

Area Percent

Lambda Max

#
1
2

8.672
9.456

49.565
50.435

205
205

(o




JW-08-124 IB9505_15

Retenti(;h“'i"ikhev h p )
30007 Area Percent i - 3000
2000 1 - 2000
2 2
€ | £
v |
1000 - < w0l - 1000
g @ '
| -~ | 18 “\
0 S I N} ''''' 0
(2
— N — — —— ~ :
7 8 9 10 11 12 13 14 15
Minutes
1: 200 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 8.580 4,155 205
2 9.308 95.845

202
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NAME qw-08-20bc
EXPNO 1
PROCNO 1
Date_ 20120505
Time 14.43
INSTRUM AVQ-400
PROBHD S mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 161.3
DW 62.400 usec
DE 6.00 usec
TE 295.8 K
Dl 1.00000000 sec
TDO 4
——=—==== CHANNEL fl ========
NUC1 1B
Pl 12.80 usec
PL1 0.00 dB
PL1W 9.54516888 W
SFO1 400.1324700 MHz
ST 65536
SF 400.1300142 MiHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
...... _....._._._....._..._.:......_.........___._._...___._..._._......__._._......._._._. AL R B B A
10 9 8 7 6 5 4 3 2 1 0 ppm
WMoY N ™ O e} LN
~ om0 L0 0] (o)} o (@]
YOV O (@) (@) (o)} (@) —i
| |H|[O o i — o o)




NAME JwW-08-20§Ccarb
PROCKO I 2 Q85320053299
Date_ 20120505 X e aannasesf S8 A %
e b 3SSRRRE8838] S aesd | o
TROBHD 5 mm NP dm/13 T mirdedrd i ol ool ol e @ @ o =
e EEENSCN NV 2]
TD 65536
SOLVENT CDC13
NS 170 ] A
DS 0 )) &m
SWH 24038.461 Hz @/\ N {:\ri\e.ml
FIDRES 0.366798 Hz A N
AQ 1.3632196 sec ’
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 295.9 K
D1 2.00000000 sec
D11l 0.03000000 sec
TDO 1000
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFO1 100.6228298 MHz
—======= CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 17.00 dB
PL2W 9.54516888 W
PL12W 0.30184472 W
PL13W 0.19045115 W
SFO2 400.1316000 MHz
ST 32768
SF 100.6127755 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
PC 1.40

i i AL J

Ll ! . | 1 ' Lk A
T _ T T 1 T T T T _
200 180 160 140 120 100 80 60 40 20

ppm



7.723
7.703

/
\

7.528
7.510
7.482
7.462
7.269
7.235

—6.476

NAME JW-08-12-2

EXPNO 1

PROCNO 1

Date_ 20120104

Time 10.00

INSTRUM AVQ-400

PROBHD S mm QNP 1H/13

PULPROG 2g30 \\m/

TD 65536 N

SOLVENT cpcl3 J\

NS 16 0

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz ﬂ

AQ 4.0895586 sec

RG 362

DW 62.400 usec

DE 6.00 usec

TE 293.0 K

D1 1.00000000 sec

TDO 2

—======= CHANNEL fl =s=======

NUC1 1H

Pl 12.80 usec

PL1 0.00 dB

PL1W 9.54516888 W

SFO1 400.1324700 MHz

ST 65536

SF 400.1300142 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

......... e T L B A B AL B BN AR BRI BN L L S L S R
10 9 8 6 1 ppm

[Tel el Rie) — N — i o <t N
o~ {9 | ™ | |O oV |~ <t N
] <3 i () o (@] (@] — —
AN} M| <t D! (@] — — — oy o)




—167.61
——155.31
149.23
149.06
140.70
140.67
137.89

125 AVB-400 ZBO Carbon Starting paramters 6/11/03 RN

——34.98
—31.18

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

Dl

D11

TDO

JW-08-125
1

1
20120310
18.00
AVB-400
S5 mm PABBO BB-
zgpg30
65536
CDC13
497
0
23980.814 Hz
0.365918 Hz
1.3664756 sec
16384
20.850 usec
6.00 usec
297.7 K
1.50000000 sec
0.03000000 sec
10000

—m=———== CHANNEL f1l ===s===—=

NUC1
Pl
PL1
PL1W
SFOl

CPDPRG2
NUC2
PCPD2
PL2
PL12

13C
8.50 usec
-2.00 dB
47.77286148 W
100.6228298 MHz

CHANNEL £f2 ==s======
waltzl6é
10
70.00 usec
-3.00 dB
16.00 dB

IARARRRRAN RARRARRARE RARRRRRRL [RAARAAARRN RARRARALRY MUULAARRE RAL

210 200 190 180 170 .160 150 140

_..__,_..___...____._...___....___.._____....;..:____.___._

130 120 110 100 90 80 70

T T T AR RAAREAALLS LAL

60

50

A AR LA

40

30

20

10

_,....____.._.___....__..._.__...____.._.___..

0 ppm




100 QNP .HuHOUm 19F .MﬁmHﬁHb@ parameters. (revised © o NAME _08122F
ical shifts relative to CFCl1l3 at 0 ppm (082103 ~ EXENO 1
< < Date_ 20120104
<t < Time 10.03
7 INSTRUM AVQ-400
PROBHD 9 mm ONP 1H/13
PULPROG zgflgn
™ 131072
SOLVENT CDC13
NS 8
DS 0
SWH 90090.094
FIDRES 0.687333
A0 0.7275051
RG 4096
DW 5.550
DE 6.00
TE 292.9
D1 1.00000000
TDO 1
======== (HANNEL fl ====
o NUC1 19F
0 Pl 16.00
PL1 -3.00
- NS PL1W 20.04748917
\ A (- SFO1 376.4607042
< ¥ S1 65536
SF 376.4980736
\/ WDW EM
SSB 0
LB 2.00
GB 0
BC 4.00
N e e Nyl ity oo g i t%%i%tii%t&r
N radaia e L N e A Y
T L — A — T " — T T " —T T - T y
-105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 pPrm

Hz



JW-08-31

6
o
2
[ S—;
° s 10 15 20 s a5 p
Minutes
1: 285 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 20.708 49.234 205
2 22.552 50.766 205




47 Retention Time [4°
Area Percent
204 k2o =
Z - B
@
N
g
«
o
) M o .
0 4——-- ) Fo
° 5 10 15 2 a5 % % P o
Minutes
1: 285 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 20.620 2.671 205
2 22.436 97.329 204

Jd




JW_07-159N02 AV-500 new TBI (HXP) probe
1D 1H starting parameters

MUOUIN AT MOWOW A O T
ocooowwnEFMmMmAN~VOHI MM
OO0 MMANNNNNNN
[o o T e e e e S Sl T ) e S A N A

.\\WU \\\)/J../.w \FF)

ZDN

P
D
T
T
P
P
T
S
N
D
S
F
Al
R
D
D
T|
D
T

mmrlmsrnamrvfwruzu

—-159-NO2

(6] 1

ROCNO 1

20111116

13.45

AV-500

5 mm TBI 1H/31

zg30

b 65536

CDC13

i6

0

10330.578

I 0.157632

b 3.1719923

5 181

W 48.400

E 6.00

E 292.4 K

. 0.10000000
D

(=]
284

0.00
12.55943203 W
500.2330889

65536
123 500.2300165
EM
SB 0
B 0.30
B 0
C 4.00

.........

1.186
2.950
0.954
2.000
1.974
2.192
3.111
0.427

2.138

1.347

........

0.946




68

— 165

58

c——149

74

— 42,

43

—27.06

——28.

NAME

Time

TD

NS
Ds
SWH

AQ
RG
DwW
DE
TE
D1
D11
TDO

NUC1
Pl
PL1
PL1W
SFOL1

NUC2

PL2
PL12

EXPNO
PROCNO
Date_ .

PCPD2

INSTRUM
PROBHD
PULPROG

SOLVENT

FIDRES

CPDPRG2

32

—14.

JW-07-nitrosubstrate
1

1
20120112
11.50
AVB-400
5 mm PABBO BB-
zgpg30
65536
CDCl13
131
]
23980.814 Hz
0.365918 Hz
1.3664756 sec
16384
20.850 usec
6.00 usec
297.9 K
1.50000000 sec
0.03000000 sec
100

CHANNEL f1 =—=======
13cC
8.50 usec
-2.00 dB
47.77286148 W
100.6228298 MHz

waltzlé
1R
70.00 usec
-3.00 dB
16.00 dB

R B A T B D L R I s I IS LA MR MR AR AR M

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

ARE RS LA AR AAY IR LR

10 ppm



NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

JW-07-167pl
1
1
20111118
16.47
AVQ-400
5 mm QNP 1H/13
zg30
65536
CDC13
16
0
8012.820 Hz
0.122266 Hz
4.0895586 sec
362
62.400 usec
6.00 usec
293.3 K
1.00000000 sec

1H
12.80 usec
0.00 dB
9.54516888 W
400.1324700 MHz
65536
400.1300142 MHz
EM

0
0.30 Hz
0

4.00

.........

.........

PANYAVE
2.190
2.162
2.054
1.762
1.593
1.261
0.962
0.941
0.888
0.077

\

a\\\

2.155

.........

1.074
4.081

1.023

0.988
1.000

.........

.........

0.992

.........

1.928

1.267




DRX-500 5mm TBIC probe 13C starting parameters. Re
With CPD proton decoupling. Use ns*td0 scans

i
mn
L0
pXe}
—

77.31
77.05
76.80

Current Data Parameters

NAME AD-II-nitro_product3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120203
Time 9.54
INSTRUM DRX-500
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1256

DS 0

SWH 41322.312 Hz
FIDRES 0.630528 Hz
AQ 0.7930356 sec
RG 2298.8

DW 12.100 usec
DE 6.00 usec
TE 293.2 X
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 10000
======== CHANNEL fl ========
NucCl 13C

Pl 10.75 usec
PL1 0.00 dB
SFO1 125.7175545 MHz
=z======= CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 -5.00 dB
PL12 7.04 dB
PL13 22.00 dB
SFO2 499.9221551 MHz
F2 - Processing parameters
ST 131072

SF 125.7049840 MHz
WDW EM

SSB 0

LB 0.75 Hz
GB 0

PC 2.00

250 200




00 QNP Probe 19F starting parameters. (revised
ical shifts relative to CFC1l3 at 0 ppm (082103
—
™
o
[Te] NAME JW-07-167pl-F
— EXPNO 1
| PROCNO 1
Date_ 20111118
Time 16.49
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zgflan
D 131072
SOLVENT CDC13
NS 32
DS 0
SWH 90090.094 Hz
— \7/.\/ FIDRES 0.687333 Hz
A .727 1 [se
N (U] mm ° m.\wwwm ©
v A
\QQN DW 5.550 Jusec
DE 6.00 |usec
TE 293.3 K
D1 1.00000000 [sec
TDO 4
======== CHANNEL f —==o====
NUCl 19F
Pl 16.00 [usec
PL1 -3.00 [dB
PL1W 20.04748917 W
SFO1 376.4607042 MHz
ST 65536
SF 376.4980736 pMHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 4.00
. ol
] ,
L B B T B A —
-115 -120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185 ppm



JW-08~35p

Reter{iidh ime -
Area Percent i
30 - 30
g ™
20 ',: 8. 20
3 < % ' 5
E o o E
Q
3 Q I
10 2 ® 10
i\ //\‘«. -
] AN /N »
0 i N < N\, N )
10 12 14 16 18 20 v22
Minutes
2: 236 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 16.016 47.799 208
2 18.868 52.201 208

EGPN
/\/
v o)

o,




JW-08-35p

| Retention Tlfﬁe . i
40+  Area Percent i - 40
1
|l
I
[
3 i . 5
i 3 o E
S @
3 p
@ | 2
I ©
[o © .
Jo i -
0‘ / S") ....... e . x -0
10 12 14 16 18 20 22
Minutes
3: 247 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 15.916 94.696 208
2 18.676 5.304 206

G
F \

|
-~ j/\\N N A
\ /rj\ W ®‘~N0(‘




JW-07-174pl AVQ-400 QNP Proton starting parameters.

7/16/03. Revisec

mn TN OYO 0N <0 M~ ™ AN OO HO o — (o))
o~ tOuntOwOwmnmmMmadoONmMm—H O O < W <t O~ LN o~ e~ [0}
o NOWVWWOWANNNNAAAL n i CO 00 O N WL mn N o0}
[e)} oo~~~V < <t NANANNANNN — — [l
NN/ % NV e o
EXPNO 1
PROCNO 1
Date_ 20111207
Time 17.10
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 574.7
DW 62.400 use
DE 6.00 use
TE 292.7 X
D1 1.00000000 sec
TDO 2
======== CHANNEL fl =======
NUC1 1H
Pl 12.80 use
PL1 0.00 ds
PL1W 9.54516888 W
SFO1 400.1324700 MHz
SI 65536
SF 400.1300142 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
e & "y > Kﬂf‘l-\\ﬁ o
..... IR 1 N ML R I DA B | A L
10 9 8 7 6 5 3 0 PPm
™} oo Xe] <t [o0) ™ — — O ~—
[co} & [o)] (@] o~ (o)) (o)} o o \Xe) o
—}|O — — o —i ™~ (9 o ™
T TN N




) NANDNOCALMNOAFENANOANN
~ NOWLVUMHINMANNOINHO O ® 0o ) o~ o~
. . . ™M O [oe] [se =} o
< VONANNNHOONDNWVN NV O O e . . .
[0) MMM NNNNNNNNN ~ >~ 0 ™~ o o~ <
— el A A A A A A A A A A e A A B~~~ < o N i
NAME AD-JW-8-78
EXPNO 1
DRX-500 S5mm TBIC probe 13C starting parameters. Rev 1/11/ PROCNO 1
With CPD proton decoupling. Use ns*td0 scans Date_ 20120216
Time 14.36
INSTRUM] DRX-500
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT) CDC13
NS 1229
& DS 0
£y Pl N SWH 41322.312 Hz
LU,>Z \../.,\\ﬂ!m‘ =g FIDRES oo.wwwme Hz
= L [ | AQ .7 56 sec
L i ¥ f/,:\ RG 2896.3
- Dw 12.100 usec
[ DE 6.00 usec
TE 292.4 K
Dl 2.00000000 sec
dli 0.03000000 sec
DELTA 1.89999998 sec
TDO 10000
=======fF CHANNEL fl ========
NUC1 13¢
Pl 10.75 usec
PL1 0.00 dB
SFO1 125.7175545 MHz
=======F CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 usec
PL2 -5.00 dB
PL12 7.04 4dB
I TTrTIpTTTITTTE proTreTT prorrreee [rerreT TTTTTTTTTE [N R R D [rrrTTTeT prerrrreTT IR A [ o A [T TrrprTTTTT
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm




AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN

oA~ A A~ - 0O DO OANNONMMNEOUOWE N EAMOWAORNT- AL ™ O T O
ONMUONHOWTM WO O AL HOO-MNAAXDITOMORAOLOMMNHO VKOO O
TNOANOOTANANANA AN FTITNAA A A AT ONONODATOONOTANNNAHO™ON©
e e e e e s e e o « . e . e o s 4 e e e e e e e o« . e e o o e e o e of e « e e
O O~~~ I~ -~~~ OO DTTTOOONNDNOONONONANANNNNNNANNAAAO

Q) Qi (s -

EXPNO 1
PROCNO 1
Date_ 20120209
Time 18.19
INSTRUM AVQ-400
PROBHD S mm QNP 1H/13
w Oﬂ\! PULPROG 2930
3 TD 65536
SOLVENT CDC13
NS 8
Ds o}
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 322.5
DW 62.400 use
DE 6.00 use
TE 292.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl =======
NUC1 1H
Pl 12.80 use
PL1 0.00 dB
PL1W 9.54516888 W
SFO1 400.1324700 MHz
SI 65536
SF 400.1300142 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00

e T e e T ——————— [ R —— A
10 9 8 7 6 5 4 3 2 1 0 ppm

i} joy]< [e)} N o «© O < || o™ (o]

[a\} I [eo] () (o)} (o)} o (o)} o o AN} < o

O | o (48] i o o~ ~— Ol N N




DRX-500 5mm TBIC probe 13C starting parameters. Rev 1
With CPD proton decoupling. Use ns*td0 scans
I OMEANTOWVHO N O O W NAME AD-JW-80-CF3
W VI NVOVOUFEMNT NN ONM~NANOANAMNMO [ ToNe) ™ < AN < W EXPNO 1
: : oy 0 ™Mo~ NOo 0 < oo PRO{NO 1
<t MMOUITNNNDOSOINFHOAON - - . . . . Dotk 20120210
O IO OMMO MO ANNNNNO O WL o~ D~ © L0 0 o O WV ALE_
A A d A" AAAAAAAA A OO o~~~ <t <t RERESES Timpe 14.05
INS['/RUM DRX-500
7 /.J/./Z #\_\_\\ X \ \ //_\ /\ //M M\ PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 65536
SOLVENT CcDC13
NS 1099
DS 0
SWH 41322.312
FIDRES 0.630528
AQ 0.7930477
RG 8192
DW 12.100
DE 6.00
TE 293.4
D1 2.00000000
dii 0.03000000
DELTA 1.89999998
TDO 10000
===x==== CHANNEL fl ====
NUC1 13cC
Pl 10.75
PL1 0.00
SFOl 125.7175545
===f==== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00
PL2 ~5.00
PL12 7.04
PL13 22.00
SFO2 499.9221551
SI 131072
SF 125.7049840
WDW EM
SSB 0
LB 0.75
GB 0
PC 2.40
........ [ A NARARE AR RN LRSS RERAARAEN DDA RN RS RERARAEARS R R R AR ARAAS RS R LAY RARRRRAASY & ULARAAAEN LARARL A
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Hz



198-pl AVQ-400 QNP Probe 19F starting parameters. (revise
chemical shifts relative to CFC1l3 at O ppm (082103 HvH)

sw 239.28 ppm; olp 0 ppm
NAME JW-07-19B-plF
EXPNO 1
w0 PROCNO 1
S Date_ 201011208
: Time l1.35
8 INSTRUM AVR-400
! PROBHD 5 mm QNP [IH/13
PULPROG zgflgn
TD 131072
SOLVENT CDC13
NS 16
DS 0
SWH 90090.094 Hz
FIDRES 0.6/87333 Hz
AQ 0.72]74996 sec
RG 3251
@ DW 5.550 usec
~ DE 6.00 usec
K
sec
usec
dB
w 20.047 W
SFO1 376.4607042 MHz
- SI 65536
SF 376.4980736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 4.00
\v/J4
{ v
S
T T T T T T T 1 T T ] T T I 1 T T T
-20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm
i N




JW-08-80rac

L — Ny 20
Retention Time
Area Percent
©
<t <
(2] 0
| g =
10 o R 0 T
‘ 3 Q
2 & R i
€ by 3 £
7N -
/, \\\ // \\
0 // \\\_ / \‘\\ o -0
LR T N R R A R A L I O LI T
20 21 22 23 24 25 26 27 28
Minutes L
2: 251 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 21.960 48.546 213
2 24.780 51.454 213




JW-08-80rep-IB9901-30min

300 ——— - 300
Retention Time
Area Percent
Q
©
| o0}
o) R
200 © 200
X [+)]
3 & 5
g 2
) /l N i
100 | 2 - 100
] \ )
i \'\ ©
| \, D
{ N 2
0- Z T i | 0
...... : : i e === : :
20 21 22 23 24 25 26 27 28
Minutes
2: 251 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 21.396 98.602 209
2 24.996 1.398 214




oo~ Mmoo mMm O <t ML WY O VOO AMMD>NOHMNWOM
NANMHWOUMANMMO ™M oM NO NONO M <t oh WO~
M NNND~NOM M AN~ Oy N~ MMAO PN A
P N O N L AV R Ve JVe) < < <t <t 0 ™M NN NNNNN H A A A
NAME JW-AD67
EXPNO 1 /
PROCNO 1
Date_ 20120204
Time 9.41
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT cpc13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec o
RG 57 i \
DW 62.400 usec ~N
DE 6.00 usec - S~ 2 L \
TE 293.0 K \ - W =
p1 1.00000000 sec - /
DO 1 o
—z—===== CHANNEL fl ========
Nuci1 1H
Pl 12.80 usec
PL1 0.00 &B
PL1W 9.54516888 W
SFO1 400.1324700 MHz
ST 65536
SF 400.1300142 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 4.00
........ ___ﬁ_____ I e B o
10 9 8 7 6 5 4 3 2 1 0 ppm
| [e]|en ol |+ o) o 0] oflm o~
o| || <t| |Ov ~ <t ~ oo o~
| |ojlo | |oo o ~ o)) olo 0
o e -l |o — o~ — o [ o)




i

JW-AD 67 AVQ-400 QNP Carbon Starting parameters 7/16

NAME JW-AD67C
EXPNO 1 Vo] <t <t OOV LNO O O W LN
PROCNO 1 [Te] o O OO NO><HH NN O O I~ 0 (@] 0 I~ <t N OY N
Date_ 20120204 N ®©OY SOOI MmO men “ TeTan 9
Time 9.42 (o) L0 O M N ANNNNNN A A .~ 0~ w0 n N <t 1 00j\© <t
INSTRUM AVQ-400 — — A A A A A A A o>~ >~ >~ n <t N NN el
PROBHD 5 mm QNP 1H/13 _ / \ //%,
PULPROG zgpg30 ; ‘ / / \ *
TD 65536
SOLVENT CDC13
NS 73
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
2AQ 1.3632196 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 293.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 100000
======== CHANNEL fl ========
NUC1 13¢C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFO1 100.6228298 MH=z
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NuC2 1H
PCPD2 70.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 17.00 dB
PL2W 9.54516888 W
PL12W 0.30184472 W
PL13W 0.19045115 W
SFO2 400.1316000 MHz
ST 32768
SF 100.6127755 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
PC 1.40
..... RN ALY RRARRARAN) ARAREARARY HAAARARARY AR I RAARARARD EAARRARRAS EARARAAEAS EAAARAARA AR AR BN RAAARARALS SARARARRAY RARARAARAS RARAARARAS | Bl S A AR RARRARRARY RN
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm



JW-08-76-1 AVB-400 ZBO Proton starting parameters. 6/11/03 RN

Z27I8T
2.168
2.153
2.142
2.126
2.088
1.748
1.658
1.386
1.374
1.320
1.303
1.285

|

NAME JW-08-76-1
EXPNO 1
PROCNO 1
Date_ 20120208
Time 10.27
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CcDC13
NS 32
DS 0
SWH 8278.146 Hz
FIDRES 0.126314 Hz
— O AQ 3.9584243 sec
I RG 181
\/v/\/ DW 60.400 use
—_ ~ DE 6.00 use
[ WL : s ooobonis
- . sec
~o” ~ / TDO 4
======== CHANNEL fl =====—==
NUCl 1H
Pl 8.20 use
PL1 ~3.00 dB
PL1W 23.05461311 W
SFOl 400.1324710 MHz
ST 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
) E Effl:_ e \L U _:z "
e T T T — - T T = o T e 1
10 9 8 7 6 5 4 3 2 1 0 ppm
o[ <o ~l{o Ny o | [~ ~{m) [~|o]fth
90#0 ol o (21 ] [=] ™ (o) o (=] | {e) ol [Nl
~|—{NN —|O|O O i N Lo | ] [a\][=] li [« [ ]} [<))




DRX-500 5mm TBIC probe 13C starting parameters. Rev 1/11/
With CPD proton decoupling. Use ns*td0 scans
0 - 0 o ~ DTV MLO o~ NN
™ ~ ) M MmoNwm v -~ - oo P — ™ oV N0 N
. . - - . . . . [ R=K ™ ® © A MmN
~ o W .M © o109 LW NN VY . . .
0 0w < M OHOdNNN = @0 o~ ™~ 0 9] < Kl © O~ [~
— i — - i i B B N | — ot ~ -~ n < < Mmoo momaNN
NAME AD-JW-76—ome
EXPNO 1
PROCNO -1
Date_ 20120209
Time 16.04
INSTRUM DRX-500
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 65536
SOLVENT CcDC13
NS 750
DS 0
SWH 41322.312 Hz
FIDRES 0.630528 Hz
AQ 0.7930356 sec
RG 8192
DW 12.100 usec
DE 6.00 usec
TE 292.9 K
D1 2.00000000 sec
dali 0.03000000 sec
DELTA 1.89999998 sec
TDO 10000
==—===—= CHANNEL fl ======—==
NUC1 13C
Pl 10.75 usec
PL1 0.00 dB
SFO1 125.7175545 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 usec
PL2 -5.00 dB
PL12 7.04 dB
Ty BSARAARASE RARRREAREN REAREREREN RAARAARARE RARRARRARE MULAMMLARE RAREEEARE RN A | inannnnhannn SARRREARE NULARMMARE IS I BN AR B TrTtTrTT
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




AVQ-400 QNP Probe 19F starting parameters.

(revised P1, 2

chemical shifts relative to CFCl3 at O ppm (082103 HvH)

'sw 239.28 ppm; olp O ppm

N AD-JW-76—ome-F
EXPNO 1
PROCNO 1
Datle_ 20120209
Ti 16.48
INSITRUM AVQ-400
PROBHD 5 mm QNP 1H/13
0 PULPROG zgflgn
\C/wn\/ D 131072
54 SO NT CcDC13
NS NS 22
~ — f W o DS 0
- S 90090.094 Hz
—r VA FIDRES 0.687333 Hz
~ 19} AQ 0.7274996 sec
RG 4597.6
DW 5.550 usec
DE 6.00 usec
TE 292.8 K
D1 1.00000000 sec
TDO| 3
===t=—==== CHANNEL fl ==—======
NU 19F
Pl 16.00 usec
PL1 -3.00 dB
PL 20.04748917 w
3 SFO1 376.4701166 MHz
ST 65536
SF 376.4980736 MHz
WDW EM
SSH 0
LB 2.00 Hz
GB 0
PC 4.00
I e htana gy ._..il...pn TP T T e el ff..».r Aratuidheitping el by sl M i e S T
[ ! T ! T i ! j j I T j j T ! ' ! l j j j I j ! T ! j j
-140 -145 -150 -155 -160 -165




AD-2-68rac-ic9604-70min

— B 4 0
400 Retention Time 400
Area Percent
[ 1)
<
N [
Q o 3
g 200 0 < - 200
| <« -«
(oY)
© S
o 3
PN s,
7, P
/, \\ /./ AN
' e \. . .
0 . - 0
S T T T LI T T
50.0 52.5 55.0 57.5 . 60.0 62.5 65.0 67.5 70.0
Minutes

3: 204 nm, 4 nm
Results
Pk

Retention Time

Area Percent

Lambda Max

#
1
2

1

59.624
63.944

&

EN

50.247
49.753

204
204




JW-08-76

| Retention Time
1504  Area Percent - 150
100 4 + 100
P 2
2 o i
[=3
| @© N
50 4 - 50
0 m o
=) 44
| e\ g
o R R
0 : o> i 0
50.0 525 550 7 ‘w0 625 65.0 675 70.0
Minutes
1: 208 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 60.276 97.098 203
2 64.916 2.902 204

!

(o1 6o

-~Q




—6.261
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NAME AD-65-hexwash

EXPNO 3

PROCNO 1

Date_ 20120129

Time 13.16

INSTRUM AVQ-400

PROBHD 5 mm QNP 1H/13

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 8

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0895586 sec

RG 181

Dw 62.400 usec

DE 6.00 usec

TE 292.5 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 12.80 usec

PL1 0.00 dB

PL1W 9.54516888 W

SFO1 400.1324700 MHz

SI 65536

SF 400.1300142 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

2.002
2.067
1.394
1.045
1.024
1.004

4.0 3.5 3.0 2.5 210 1.5 1.0 ppm

1.978
2.000 j
3.026
2.968
9.269

—
1.978 .




NAME AD-65-hexwash-C w0 COOD IO O i ©

EXPNO 3 ~ OO <t 000N M- o OO oM o o

PROCNO 1 . . . . . . . MmN O W — 1 O LA <t

Date_ 20120129 ~ O™ WLN WL LWOmMmO « . . PR N .

Time 13.20 Xe) Nt aAaNNN A e~~~ 0 o> <t s (@)

INSTRUM AVO-400 — A A A A A A o~~~ Mmoo o —

fr amodE | NN 1 V% N

PULPROG zgpg30

D 65536

SOLVENT CDC13

NS 329

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3632196 sec

RG 16384 o

DW 20.800 usec N 1

DE 6.00 usec L ~ \\.m/\\/
TE 292.8 K aj
D1 2.00000000 sec -~
D11 0.03000000 sec A
TDO 1000

—======== CHANNEL f]l ========

NUC1 13C

Pl 8.50 usec

PL1 -2.00 dB

PL1W 47.77286148 W

SFO1 100.6228298 MHz

======== CHANNEL £f2 ========

CPDPRG2 waltzl6

NUC2 1H

PCPD2 70.00 usec

PL2 0.00 dB

PL12 15.00 dB

PL13 17.00 dB

PL2W 9.54516888 W

PL12W 0.30184472 W

PL13W 0.19045115 W

SFO2 400.1316000 MHz

ST 32768

SF 100.6127755 MHz

WDW EM

SSB 0

LB 1.50 Hz

GB 0

PC 1.40

y )
......... SSARARARRY RARRARARES RARARAARNY RAREASRARY RARMAARARS RERRRESARY RARRARARE] RAN ARAAERARARARRES RARRALAARY RAARAREERS RAAAAARARS RARRRARARY RARRARARED RARAAARARE RARAREARE RARARAARNY RAREARAMN RARRRRN N RAN [N RARARARARS RARERRAN
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




1.270
1.189
0.985
0.968
0.893

<
§
\
%

NAME JW-08-60

EXPNO 1

PROCNO 1

Date_ 20120131

Time 17.30

INSTRUM AVQ-400

PROBHD 5 mm QNP 1H/13 6

PULPROG zg30 qt\ll,/

™D 65536 pA /\MW\\:\\

/ In

SOLVENT CDC13

NS 8 1

DS 0 XS

SWH 8012.820 Hz = 4

FIDRES 0.122266 Hz

AQ 4.0894966 sec \

RG 181

DW 62.400 usec

DE 6.00 usec

TE 293.1 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 12.80 usec

PL1 0.00 dB

PL1W 9.54516888 W

SFO1 400.1324700 MHz

ST 65536

SF 400.1300142 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

\ \\/ Lbll\: &EF!L&fII&iLPIIIIIIl¥ ﬁ#lL(r
......... LI e B B B B B B B B B U A B | I A IR
10 9 8 7 5 4 3 1 0 ppm
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AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN

N o <FOMMS<TN NN <<t o LN

M NOdmMmoanwINHOYWOWNLLOYM O 0 O mM — N < 0O W0l WO

N NHOOWWONNSN™IU A A O — O © MO NONN M

. . . . . . . . . . . . . . . . ™M O O O~ <tH — O ™

N~ Mmoo~~~ HOONN AN . <. .
i qsomumoomww CINFLON MO ONMANNNNO OO ~ I~ ONO O |
PROCNO 1 o oA A A A A A A A A A A A A A o~~~ SRS RS eo M aa l QN
Date_ 20120131 _ /%._// /\ \,\\ Y\ /_\ 4 /\ \\ w
Time 17.31
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536 ) I
SOLVENT CcDC13 { 1
NS 297 pg T TS
DS 0 (S
SWH 24038.461 Hz o wxm
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 100000
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
PLAW 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1
PCPD2 70.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 17.00 dB
PL2W 9.54516888 W
PL12W 0.30184472 W
PL13W 0.19045115 W
SFO2 400.1316000 MHz
ST 32768
SF 100.6127755 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
PC 1.40

I , . .
N
I ' [ I I ] j [ ! I T j I j | T I i
200 180 160 140 120 100 80 60 40 20 0 pPm
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Z NAME JW-08-60F
EXPNO 1
PROCNO 1
Date_ 20120131
Time 17.48
INSTRUM AVQ-400
PROBHD S mm QNP 1H/13
PULPROG zgflagn
TD 131072
SOLVENT CDC13
NS 32
DS 0
SWH 90090.094 Hz
FIDRES 0.687333 Hz
AQ 0.7275051 sec
RG 4096
DW 5.550 use
DE 6.00 use
TE 293.5 K
D1 1.00000000 sec
TDO 4
======== CHANNEL fl =======
NUC1 19F
Pl 16.00 use
PL1 -3.00 dB
PL1W 20.04748917 W
SFOl 376.4607042 MHz
SI 65536
SF 376.4980736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 4.00

[ I j T j [ T T i [ j I " I
-136 -138 -140 -142 -144 -146 -152 -154 ppm




JW-08~-60rac/ADII-66

Reten'uon Tlme ‘
40 1 Area Percent I 40
./‘\\‘
. {4
3 - i H { 1
i 1\ H ) 8
! | i i
oo oo
- ‘\ ;8 \
T 5
0 / o \ , © o
L ‘,: \\_ | v 8 . I
| g 8
. S —— — — .
30 32 34 36 38 40
Minutes
1: 220 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 33.712 49,977 204
2 36.808 50.023 204
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JW-08-60

e b BOG v, pun
Retention Time ' i
s004  Area Percent 300
200 - - 200
i i
2 1 i )
£ \ < g
] i \ D
] o o i
100 : ; o \\ © 100
: T T S '
] v «Q N | I |
0+ i @ 0
. : — — —_—
30 32 34 36 38 40
Minutes
1: 220 nm, 4 nm
Results :
Pk # Retention Time Area Percent Lambda Max
1 33.860 97.816 202
2 37.056 2.184
1

204
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\z JW-07-201p1:
—\\= " NNV H
PROCNO 1
Date_ 20111210
Time 13.11
J INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 0
SWH 8012.820 Hz
r FIDRES 0.122266 Hz
J 7 0 AQ 4.0895586 sec
JAX RG 228.1
— (é\\ﬂ Dw 62.400 use
\\l.’\\ — DE 6.00 use
il ) / TE 292.5 K
N N\ D1 1.00000000 sec
TDO 2
A
======z== CHANNEL fl =======
NUCl 1H
Pl 12.80 use
PL1 0.00 dB
PL1W 9.54516888 W
SFO1 400.1324700 MHz
ST 65536
SF 400.1300142 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
A
b
3
\ L |
R A B A I L A T LR A T o | R
10 8 7 6 5 4 2 L 0 ppm
oflen| |4 || — o~ [ 0 0
of |o] |~} oo o o o o o
N (] | [ o — ~ N ™ o)
o




NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12

—167.82

AD~JW-8-48
1

1

20120216
14.25
DRX-500

5 mm BBO BB-1H
zgpg30
65536
CDC13

153

0
41322.312
0.630528
0.7930356
8192
12.100
6.00

292.4
2.00000000
0.03000000
1.89999998
100000

0.00
125.7175545

Hz
Hz
sec

usec
usec
K
sec
sec
sec

MHz

CHANNEL f2 ========

waltzl6
1H
100.00
-5.00
7.04

dB

——155.22
——153.79

——67.02

—38.74
—34.97
—31.18

12.87

_________ RS LR AR EAR

190

180 170

160

150

140

RERRN RRANARRALY LA ARARARRY LAY LU

130

120

110

100

T




~ A A —

2.054

PEEY N S

1.069
2.152
1.542

2.128

0.997

0.964

0.950

1.021
—
2.081

1.079

O
e}
D
[<»)

NSNS S0

WW

=N

=

.763
.742
.622
.604
.509
.488
.303
.291
.270
.252
.043
.025
.007
.975
.955
.907
.886
.431
.811
.750
.652
.495
.370
371
.356
.344
.329
.240
.222
.203
.184
.178
.155
.142
.127
.116
.949
.922
.818
.806
.781
.768
.756
.731
.719
.159

CORPRRPEPRPNMNUWWWWWWWWERAERADRRERDNRERAELSDDUCICIUIUIUIOGO OO ~] ~d~3~J~3-d~1<J--1-J--J

rﬁ’?gzz?z’jiF?E;i)

wdd

.087
.692
.537
.381
.302
.222
.002
.980
.928
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JW-08-203 AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
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EXPNO 1

PROCNO 1

Date_ 20120508

Time 10.53

INSTRUM AVB-400

PROBHD 5 mm PABBC BB-

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 1581

DS 0

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 16384

DW 20.850 usec

DE 6.00 usec

TE 297.6 K

D1 1.50000000 sec

D11 0.03000000 sec

TDO 10000

—==z==== CHANNEL fl ========

NUC1 13C

Pl 8.50 usec

PL1 -2.00 dB

PL1W 47.77286148 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzl6

NuC2 1H

PCPD2 70.00 usec

PL2 -3.00 4B

PL12 16.00 dB

T [N [ [ [ [ AR ERRARARAE RARRMMREN [ [ [T [ A RN AR RRRARARN [rerT T (B T [ [ proereTT
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm




1

204p2 AVQ-400 QNP Probe 19F starting parameters.

i

(rev

chemical shifts relative to CFC13 at 0 ppm (082103 Hv

-166.2

-166.4

ppm

-166.28
-166.34
-166.40

NAME JW-07-204p32
EXPNO

PROCNO

Date_ 2011121
Time 10.2
INSTRUM AVQ-4C
PROBHD 5 mm QNP 1H/1
PULPROG zgflc
TD 13107
SOLVENT CDC1
NS z
Ds

SWH 90090.0¢
FIDRES 0.68732
AQ 0.72750¢%
RG 1149.
DW 5.5E
DE 6.C
TE 292.
D1 1.000000C
TDO

======== CHANNEL f1 ==
NUC1 1¢
P1 16.C
PL1 -3.C
PL1W 20.0474891
SFO1 376.460704
ST 6552
SF 376.498073
WDW E
SSB

LB 2.C
GB

PC 4.C

g

0 -20

-40
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-60

-80

=100

-120

=140

T
-160
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-200 ppm



JW-08-59rac/07-204rac

Retention Time .
{  Area Percent i
60 - A - 60
|
i
0 . [ 10
2 1 . F ] 2
[ -‘ o - [
H H [ !
P N
. o] 51 :
20- 18! 181 L 20
2 -3
R [0
'3y /el
e - AR e
of N JENL RN e o
i 8V ™
g i T i i g T T T ;
20 25 30 35 40 45

Minutes
5: 255 nm, 4 nm
Results

Pk Retention Time

Area Percent

Lambda Max

#
1 27.964
2 31.276

W F O

\ S na N

- o~ H’

!

49.933
50.067

204
204




JW-08-59

Retention Time
Area Percent i
[ |
100 al - 100
E. . 2
: B g E
50 . 3 50
Kl = |
io ©
PO 0
HE
0 - A S N Lo
v Fa
20 25 30 ‘ 35 - 40 45
Minutes
5: 255 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 28.140 98.040 204
2 31.536 1.960 205
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N ,,..WL L
} ‘ o ‘E”"A\N ME‘L _—
LD
~No Sodt




JW-08-25pl dry AV-300 Dual C-H probe proton starting parameters 7/:

MO~ = N0~ <t (<)) N o M o o~ 0N o
— 00 T T O T ~ © © < N «© AN Ao~
~ O T - oo~ r~ ~N ~N © NN N o 65321 @
™~~~ ~ =~ ©w (¢ [To) < < < N N 11111 o
NNV | |V L Ve, | eossrer spanee
. PNO 1
PROCNO 1
Date_ 20120112
Time 13.58
INSTRUM av-300
PROBHD m mm Dual 13C/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
8] DS 0
K..r\\wa % SWH 6172.839 Hz
/\ FIDRES 0.094190 Hz
AQ 5.3084660 sec
<3 v i o508
DW . use
o DE 6.00 use
TE 294.0 K
D1 0.20000000 sec
TDO 2
======== CHANNEL fl =======
NUC1 1H
Pl 11.00 use
PL1 -3.00 dB
PL1W 25.05936241 W
SFO1 300.1318533 MHz
SI 32768
SF 300.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
?E \r A N . -
L R L L T L ST | L T MR ST T T T | I I
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 n.5 1.0 0.5 ppm
L] B [s2) ~|N < [ee) o ™ < ~
—| |- 3} [o) o ) o o o o~
[S\1 B {9 olo o o N [N ™ o
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o NAME JW-08-25rep-plCarb
EXPNO 1
PROCNO 1
Date_ 20120112
Time 14.01
INSTRUM av-300
AV-300 Dual C-H probe Carbon starting parameters 7/23/03 - PROBHED S mm Dual 13C/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 324
DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
n~ DW 27.800 usec
~ DE 6.00 usec
2 TE 294.1 K
@) ~N N\ T D1 1.00000000 sec
i n { D1l 0.03000000 sec
C\ m-,v 1.‘/ TDO 222
&Y > ——————— CHANNEL fl ========
N \ NUC1 13¢
AN Pl 10.50 usec
Y PL1 0.00 dB
Py | PLIW 32.65452194 W
SFO1 75.4760505 MHz
======== CHANNEL f2 ===—====
. CPDPRG2 waltzl6
NUC2 1H
PCPD2 120.00 usec
PL2 -3.00 dB
PL12 17.76 dB

U A I I I A R IR AR Rl AR A AR AR LAY MR ARRALE RALARARALE RAARARRARS UUMLULES RAARRARARS RS LR USRS RRARAARARE ALY RN KRN

210 200 190 180 170 160 150 . 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




NAME uz|omlﬁwmvwnlo:m7

620
T O

—1.537

—1.329
—1.118
0.061

EXPNO 1
PROCNO 1
Date_ 20120327
Time 10.48
INSTRUM av-300
PROBHD 5 mm Dual 13C/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 456.1
DW 81.000 usec
DE 6.00 usec
TE 294.2 K
D1 0.20000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.00 usec
PL1 -3.00 dB
PL1W 25.05936241 W
SFO1 300.1318533 MHz
SI 32768
SF 300.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 8.00

S B T

10 9

.........

2.088
3.031

1.013

.........

0.989

1.011

.........

1.000
0.943

.........

3.121

.........

1.090

9.697




NAME JW-08-4lcarb
EXPNO 1 ()} AN AN A OO AHOMUNO
PROCNO 1 o~ NMOEANNWOVOISOONY HO VON O M- No
Date 20120327 (881 <H NN <HOO AV ONMSO S~V MO IO MmANMAN O~ <t O [~

AL=— . « e e s s e s s e e e e e . WO MO~ NO O
Time 10.58 N AN HdONWOWN SO0 0o . .
INSTRUM AVB-400 Vo) MMM OMONNNNNAOO 1o I~~~ M <t
PROBHD 5 mm PABBO BB- — AAd A A A A A A A A A A A A N I~~~V W <t ™M
PULPROG zgpg30
g N SN VANV VA
SOLVENT CDC13
NS 1418
DS 0
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DwW 20.850 usec
DE 6.00 usec
TE 297.4 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 10000
======== CHANNEL fl ========
NUC1 13¢C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 16.00 dB
PL13 16.00 dB
PL2W 23.05461311 W
PL12W 0.29024038 W
PL13W 0.29024038 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
PC 1.40

|
N |
I i I j I j I ! I " | i I T [ j I j I ' I i
200 180 160 140 120 100 80 60 40 20 0 ppm




100 QNP Probe 19F starting parameters.

(revised

. . . NAME JW-08-41pl-F
ical shifts relative to CFCl3 at 0 ppm (082103 PRI EXPNO 1
PR PROCNO 1
W Y Y Date_ 20120124
0 o o Time 15.11
T INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zgflgn
TD 131072
SOLVENT cpci3
NS 32
DS 0
SWH 90090.094
FIDRES 0.687333
20 0.7275051
RG 256
R W 5.550
< DE 6.00
. /..‘xr.. TE 292.7
N e D1 1.00000000
- filﬂl,\.,ﬁ N TDO 4
g e ======== CHANNEL fl ========
NUC1 19F
Pl 16.00
PL1 -3.00
PL1W 20.04748917
SFO1 376.4607042
ST 65536
SF 376.4980736
WDW EM
SSB 0
LB 2.00
GB 0
BC 4.00
i 1 T T 1 1
-166.2 -166.4 -166.6 -166.8 ppm
T T T T T T T T _ I T T " T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 200 ppm




JW-08-28rac

e B B ven, A nen
Retention Time ~
40-  Area Percent / \ . - 40
P ;A
/ i
/ i
] i! f/ "v.“ »
20 / / } - 20
2 : / \ / \
& / \ / \
/ | / \
[ e o8 |
," @ “\ / . ."'\ I
07 / & \ / et \ -0
/ © \ / o \ '
\\\\\ P / % \\ ,_/’/ E \\ ..
— - . - -
| 8 &
......... . e — S . .
19 20 21 22 23 24 25
Minutes
5: 233 nm, 4 nm

Results
Pk

Area Percent

Retention Time
49,815

mAu

Lambda Max
202
202

#
1
2

20.696

23.180 50.185




JW-08-41rt
Reten" jon Tlme !
4004  Area Percent T - 400
[
{ |
] |
i 1
/ \
£ 200 / \ < L200 £
i N~
I o <
;il % .‘\‘ -
;o8 3
; N \ [s2]
; / b AN h
P S— _ L — 0
[aY)
: — S . ———— . —
19 20 21 22 23 24 25
Minutes
5¢ 233 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 20.832 98.526 226
2 23.336 1.474 204
H N L T T N o L A
0.0 0.2 0.4 06 08 1.0
Minutes
Pk #

Retention Time Area Percent Lambda Max




JW-08-184 AV-500 new TBI(HXP) probe
1D 1H starting parameters
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NAME JW-08-184

EXPNO 1

PROCNO 1

Date_ 20120418

Time 16.31

INSTRUM AV-500

PROBHD 5 mm TBI 1H/31

PULPROG zg30

TD 65536

SOLVENT CcDC13 <

NS 16 ‘e

DS 0 P t\rn\om

SWH 10330.578 Hz S P 3

FIDRES 0.157632 Hz

AQ 3.1720407 sec 8] N

RG 574.7

DW 48.400 usec

DE 6.00 usec

TE 293.4 K

D1 0.10000000 sec

TDO 4

======== CHANNEL fl ========

NUC1l 1H

Pl 7.30 usec

PL1 0.00 4B

PL1W 12.55943203 W

SFO1 500.2330889% MHz

ST 65536

SF 500.2300165 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

Lt Y ﬁ. N A ot h\fk
{ I 1 T I T 1 I I T T T T i
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4 3.0 2.5 1. 1.0 o)
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NAME JW~08-184carb N N ~ < O~ o~ [apln (28]
EXPNO 13 [ OO~ OUmM . < e . . LI .
PROCNO 1 w MMM NNNNN ™ ~ o~ 0 o™ W O <t
Date._ 20120501 i L B B B B B B A | o)) >~~~ < [a\le! Ll
e w1 SN ] IRV
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 202
DS 0
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DW 20.850 usec
DE 6.00 usec
TE 297.1 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 10000
======== CHANNEL f]l ========
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 16.00 dB
PL13 16.00 dB
PL2W 23.05461311 W
PL12W 0.29024038 W
PL13W 0.29024038 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
PC 2.00
[ ) | ) I ! I ' ] ! I ! I j I j I ) [
200 180 160 140 120 100 80 60 40 20 ppPm




1.013
2.300 ~—

1.125
0.944

1.000
1.001

1.027
1.026

2.081

-
2.136

0°6

0L G°'L 0°'8 &°8

§°6 09 69

0°9

0%y 9%

0'¢ §°¢ 0°¢ G°¢

BaSS).

S

|

WWWwWwWwWwwWwWwWwwwwWwwulUuTUuTol 3310130333939

.604
.581
.574
.264
.252
.247
.240
.235
.226
.217
.204
.186
.141
.134
.113
.977
.738
L7727
.470
.290
.980
.953
.931
.905
.893
.866
. 844
.818
.519
.505
.470
.456
.441
.407
.393
.093
.033
.002
.981
.221
.188
.166

165

00E—AY

Nd €0/€2/L sasaswexed Hurtjxels uojoad agoxd H-D Tend

ST

T

T

0

wdd ¢

/%
CORRPREPRENIDN

o LT

.132
.730
.676
.250
.189
.165
.875
.850



186 AVB-400 zZBO Carbon Starting paramters 6/11/03 RN
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NAME JW-08-186Carb
EXPNO 1
PROCNO 1
Date_ 20120420
Time 14.35
INSTRUM AVB-400
PROBHD § mm PABBO BB~
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 323
DS 0
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DwW 20.850 usec
DE 6.00 usec
TE 297.9 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 10000
======== CHANNEL fl ========
NUC1 13¢C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -3.00 4B
PL12 16.00 4B
i k Ry L i A X
........ [NAARAREES ARRARAANS RAAARAREY REAAARARL) RAAASRARLSY Lo T T T T [ T T R SRR AR MR AR ALY RARAAARES RALRARRRES AR RAARRRRARY AEAARARARE RARARARES
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2( 10 0 ppm




} p AVO-400 QNP Probe 19F starting parameters. (re
chemical shifts relative to CFC1l3 at 0 ppm
sw 239.28 ppm; olp 0 ppm

vised P1, 2/12/04
082103 HvVH)

NAME JW-ADccl3P-F
EXPNO 1 o
PROCNO 1 0
Date_ 20120518 .
Time 11.20 o
INSTRUM AVQ-400 9]
PROBHD 5 mm QNP 1H/13 1
PULPROG zgflan !
TD 131072
SOLVENT CDC13
NS 32
DS 0
SWH 90090.094 Hz
FIDRES 0.687333 Hz
AQ 0.7275051 sec
RG 256
DwW 5.550 usec
DE 6.00 usec
TE 292.6 K
D1 1.00000000 sec
TDO 4
======== CHANNEL fl ========
NUC1 19F
Pl 16.00 usec
PL1 -3.00 dB
PL1W 20.04748917 W
SFO1 376.4607042 MHz
SI 65536
SF 376.4980736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 4.00
)
, L i v
4l il 1 wh
L | T T [ I [ T T T
-110 -120 -140 -150 -160 -170 -180 -190 -200 ppm




JW-08-117rac IC9802 30min

200 P A s syew 200
Retention Time 8
Area Percent L5
o <
R o
< <
<
0 Al
o &
; =4
2 100 ! A L1002
S ; . E
o
, A :
0 JLA_ " . | LAY £ s +o
i T T T i L L T
0.0 25 5.0 75 10.0 12,5 15.0 17.5 20.0
Minutes
2: 243 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 9.544 50.509 209
2 10.932 49,491 209
’\\\
f?(
fro




JW-08-121 IC9802 30min

(9]
(4]
©
Area Percent 8
400 o - 400
(=]
n
. o
200+ I 1 © - 200
%)
©
[o)]
(o]
P S
0 ] FERN i I 0
N T N T T R
5.0 75 10.0 12,5 15.0
Minutes
2: 243 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 9.500 96.832 209
2 10.896 3.168 210




G-

[00]
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b
o 3
© 8.030 A
© 8.009 S
~ 7.881
o 7.860 9
o 7.642 '©
1.831 s 7.623 g
— i 7.468 O
0.942>— _ /7,447 s
1.990~ . /7413 B
2.092__ N-7.394 @
1.487,/ 7.376 ©
o 7.358 o
7.340 5
o 7.321 @
G 7.287 'Y
7.267 R
Q
o 5
o o
8
[63] [0)]
o _~5.306
~ 4.155 2
o 4.115 &
o 4.075 >
4.002 &
W~ 3.974
o 3.968 7
S 3.860 <
1.114  w» /3.832 0
%-_g%é_,_;; /3598 &
—= %3.558 4
2.059 . ?3.541 N
o 3.525
M__w 3.500 S
‘ 3.485
— 3.458
o 3.276
- 3.258
3.236
| 3.218
> - \.2 120
= 2. 054
1.494
I._\
: L §1.339
9.135 -~ 1.266
R E ~~1.180
- ~—0.981
(@]
¥0.965
o 0.890
w
—0.080

wudd




202AC AVQ-400 QNP Carborn, gt b PAxameters 7/16/03
NAME JW-08-202AC ™ < NN ™ o o W o~ N <t OO0y Ok
EXPNO 1 .. <t NO ™o o N0V o O 0o
DaocNo : 12 Jacaay ® 00~ Oo o o< o
7 AAOYO O NN — D
WMMMI mopmm.mm — R e R i oy 0 © [~ [~ [~ 444433%33
T N R VR SN
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
™D 65536
SOLVENT CDC13
NS 1010
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 293.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 19000
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NucC2 1H
PCPD2 70.00 usec
PL2 0.00 4B
PL12 15.00 dB
PL13 17.00 dB
PL2W 9.54516888 W
PL12W 0.30184472 W
PL13W 0.19045115 w
SFO2 400.1316000 MHz
ST 32768
SF 100.6127755 MHz
WDwW EM
SSB 0
LB 1.50 Hz
GB 0
PC 1.40
[y

M T Al ,W; ] ;.,, MY ,*,

" 4y 1yl AR m i i

......... L BN BN MR AAARER) ESAAAARS) MAsnaaasss s |
210 200 190 180 170 160 150 130 120 110




NAME JW-08-202A-p1F
EXPNO 1
PROCNO 1
Date_ 20120509
Time 15.27
INSTRUM AVQ-400 ) —_ 1 3
PROBED 5 mm ONe S IA AVQ-400 QNP mwo.uom 19F starting parameters. (revisled P1, 2/12/04 i
FULFROG zgflan chemical shifts relative to CFCl3 at 0 ppm (082103 HvH)
SOLVENT coel3 sw 239.28 ppm; olp 0 ppm
NS
DS 0
SWH 90090.094 Hz
FIDRES 0.687333 Hz
aQ 0.7275051 sec
RG 3649.1 =HE
DW 5.550 usec .
DE 6.00 usec % mow mw
TE 293.0 X
D1 1.00000000 sec et
TDO 4
======== CHANNEL f1 =====z== 4\
NUC1 19F
Pl 16.00 usec
PL1 -3.00 dB
PL1W 20.04748917 W
SFO1 376.4607042 MHz
ST 65536
SF 376.4980736 Mz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BC 4.00
_ _ _ _ _ ] _ _ _ T _ _ _ T _ .
-156 -158 -160 -162 -164 -166 -168 =170 -172 =174 -176 -178 -180 -182 -184 ppm




JW-08-207rac- IB990 115

' e ED R
) Retention Time

Area Percent
40-

mAu

20

9.056 49243

N

- 40

mAu

- 20

N T
5.0 7.5 10.0
Minutes

3: 265 nm, 4 nm
Results

Pk Retention Time

Area Percent Lambda Max

9.056
11.200

N e

49.243 203
50.757 203




JW-08-202B IB9901

Area Percent
100 100
I
|
50 o - 50
2 2
™ L
Q g
N 3
® N |
0.0 25 5.0 7.5 10.0 12,5 15.0 17.5 20.0
Minutes
4: 242 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 9.252 3.860 209
2 11.264 96.140 203




1.254
1.241

0.971
0.960

NAME jeff pdt ﬁX_\L _//._/// \
EXPNO 1 _////\ \\\ /./._// ‘\\_
PROCNO 1
Date_ 20120802
Time 19.01
INSTRUM AV-600
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 1
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 128
DwW 41.600 usec
DE 6.00 usec
TE 294.0 K
D1 0.10000000 sec
TDO 8
======== CHANNEL f]l ========
NUC1 1H
Pl 13.75 usec
PL1 -2.00 4B
PL1W 22.93097305 W
SFO1 600.1339008 MHz
SI 65536
SF 600.1300184 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
......... __~______ R R
10 9 8 7 6 5 4 3 2 1 pprm
o] O (0O < o < < <d | Lo (o]
(a] Nod fq i Te)Y (@] O Xe2i N R{oe] o
(@) OO (@] (@) (@] (@ 3eV] —
— OlN|O — — || w




NAME jeff_pdt Sam MM%&WM%% N O™ WIS In <~ no~ <

EXPNO 13 R WM AN IO ™ ~ 0 Ao m

PROCHO 1 NS A OV I~ [~ 01 e D .
10 010 ONNNNNN o OSSO OO © 001N o

Date_ 20120802 o Al o OIS~ O < < K Eua)

Time 19.04

INSTRUM AV-600

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

™D 131072

SOLVENT CDC13

NS 800

Ds 0

SWH 36057.691 Hz

FIDRES 0.275098 Hz

AQ 1.8175818 sec

RG 2050

oW 13.867 usec

DE 6.00 usec

TE 294.1 K

D1 1.50000000 sec

D11 0.03000000 sec

TDO 1000

======== CHANNEL £l ========

NUC1 13c

Pl 8.50 usec

PL1 2.00 as

PL1W 62.60328293 W

SFO1 150.9178993 MHz

S======= CHANNEL f2 ========

CPDPRG2 waltzlé

NUC2 1H

PCPD2 70.00 usec

PL2 -2.00 dB

PL12 12.14 4B

PL13 19.00 a8

PL2W 22.93097305 W

PL12W 0.88393933 w

PL13W 0.18214719 w

SFO2 600.1327006 MHz

ST 65536

SF 150.9027880 MHz

WDW EM

SSB 0

LB 0.75 Hz

GB 0

PC 1.50

.__._.._.....:.._.._.._..__._.___.:_:._....._:._.:.._ _:.._.._....I__._.__::.._.:.:...___.__._.._........__._____..._:_.._..._:::.._____.__..._._.__.._._:_.:..._._.:.__._Z T T T T T e

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0




>ottomband AVQ-400 QNP Probe 19F starting parameterg

(revised P1,

NAME JW~-08-194-bot tombandF . . | -
EXFNO 1 chemical shifts relative to CFC13 at 0 ppm (082103 HvH)
Date_ 20120430 sw 239.28 ppm; olp 0 ppm
Time 11.18
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13 oo m
PULPROG zgflgn NN MM
™D 131072 . .
SOLVENT cDel3 IeNToNToNTe}
NS 32 LN
~

bs 0 [T
SWH 90090.094 Hz
FIDRES 0.687333 Hz
AQ 0.7275051 sec
RG 3251
DW 5.550 usec
DE 6.00 usec
TE 293.5 K
D1 1.00000000 sec
TDO 4
======== CHANNEL MH SE=====c=
NUC1 19F
Pl 16.00 usec
PL1 -3.00 dB
PL1W 20.04748917 w
SFO1 376.4607042 MHz
ST 65536
SF 376.4980736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0 &
PC 2.00 :

i

il

! sl L
T T T T T T T T T T T T T T T
-164 -166 -168 -170 -172 ~-174 -176 -178 -180 -182 -184 -18 -188

bpm

\
£



JW-08-194rac IC9802 30min

Reter;ﬁ(;n Tlme
Area Percent
400 - 400
4 LA ‘E‘
200 3 5 - 200
| S 3
8 8
0 ©
. ~
\ VAN
0 i T - > H N N H N B N H N N T N H N N T - N H N N B 0
5 6 7 8 9 10
Minutes
2: 215 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 5.652 50.082 204
2 6.272 49,918 204




JW-09-6 IC9802_15min

mAu

100 +——

——

Retenﬁon Tirrie VA
Area Percent

50

5.644 3.672

@
Y
@
©
o
[
0
N
©

: . 2. — 4 — ,.6
Minutes

2: 298 nm, 4 nm

Results

Pk Retention Time

Area Percent

j-mo

50

mAu

Lambda Max

#
1 5.644
2 6.252

3.672
96.328

204
205




7.015
7.000
6 927
6 908
6.893
6.878
6.837
6.821
6.756
6.740
5,396
5.366

7.278
7.152
7.138
7.123

Current

NAME JW-09- How>
EXPNO

PROCNO H

F2 - Acquisition Parameters
Date_ 20120830

Time 13.39
INSTRUM AV-500
PROBHD 5 mm TBI 1H/31
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 0

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 256

Dw 48.400 usec
DE 6.00 usec
TE 293.8 K

D1 0.10000000 sec
TDO 2
======== CHANNEL f1 ========
NUC1 1H

Pl 7.60 usec
PL1 0 dB

PL1W 12.55943203 W
SFO1 500.2330889 MHz

F2 - Processing parameters

ST 65536

SF 500.2300165 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 8.00

5.354
5,851
3337

5.1l55
5.021

S ey S

1713
1.044
0.752

0,296
0.827

5

0

4.5

4.

0

1.821

5.830
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103A AVB-400 ZBO Carbon Starting paramters 6/11/03 RN

Current Data Parameters

NAME JwW-09-103ACarb
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121004

Time 17.00
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 34

DS 0

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384

DW 20.850 usec
DE 6.00 usec
TE 297.0 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 1000
======== CHANNEL f]1 ========
NUC1 13¢C

Pl 8.50 usec
PL1 -2.00 @B
PL1W 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 16.00 4B
PL13 16.00 dB
PL2W 23.05461311 W
PL12W 0.29024038 W
PL13W 0.29024038 W
SF02 400.1316005 MHz
F2 - Processing parameters
[Shs 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.50 Hz
GB 0

PC 6.00

i I j I ! I j I i I j I ' I ! I j I ) T j I j
200 180 160 140 120 100 80 60 40 20 0 ppm



0.080

NAME

EXPNO 1.

PROCNO 1

Date_ 20120830

Time 14.53

INSTRUM AVQ-400

PROBHD S5 mm QNP 1H/13

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0895586 sec

RG 16

Dw 62.400 usec

DE 6.00 usec

TE 293.5 K

D1 1.00000000 sec

TDO 4

======== CHANNEL fl ========

NUC1 1H

Pl 12.80 usec

PL1 0.00 dB

PL1W 9.54516888 W

SFO1 400.1324700 MHz

SI 65536

SF 400.1300142 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

_________ I A A
8

2.000

.........

2.153

cl 1 glclonl.
L0l

_________

2.193
NG,

.........

0.977
3.241

.........
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NAME JW-09-dimethylProdP1C

EXPNO 1

PROCNO i

Date_ 20121027

Time 15.59

INSTRUM AVQ-400

PROBHD 5 mm QNP 1H/13

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 268

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3632196 sec

RG 16384

DW 20.800 usec

DE 6.00 usec

TE 292.9 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 10000

======== CHANNEL fl ========

NUC1 13¢

Pl 8.50 usec

PL1 -2.00 dB

PL1W 47.77286148 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzl6

NUC2 1H

PCPD2 70.00 usec

PL2 0.00 dB

PL12 15.00 dB

PL13 17.00 dB

PL2W 9.54516888 W

PL12W 0.30184472 W

PL13W 0.19045115 W

SFO2 400.1316000 MHz

SI 32768

SF 100.6127755 MHz

WDW EM

SSB 0

LB 1.50 Hz

GB 0

PC 2.00

/ | I | j f ! o | m
i,,,_,, ,g i ; o il ; | i | ,
AABAARAARS REARRARRAN RARRARAARS RARRRARARY RARRARERES REARAARARS RARARARAAN RARARARRAN RARARAARAN REARAREARE RARARAARAN RARAARARRS RAARARRERN RARARRARR RARRARRARS ARARARRAR RARARRAREN RARRARERRS RRARAARAAN RAREARARES RARRARRARS RRRARARRAN RAREAREARE ERRRRARRAY
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



AVQ-400 QNP Probe 19F starting parameters. (revised P1l, 2/12/04 RN)
chemical shifts relative to CFCl3 at 0 ppm (082103 HvH)

sw 239.28 ppm; olp 0 ppm
NAME JW-09-strip-RP-F-100
EROCNO I S ®m i
NN M <<
Date_ 20120830 LS
Time 14.57 MmN m
INSTRUM AVQ-400 0000~
PROBHD 5 mm QNP 1H/13 R B B B B |
PULPROG zgflan [
D 131072
SOLVENT CDC13
NS 16
DS 0
SWH 90090.094 Hz
FIDRES 0.687333 Hz
AQ 0.7275051 sec
RG 3649.1
DW 5.550 usec
DE 6.00 usec
TE 293.4 X
D1 1.00000000 sec
TDO 2
======== CHANNEL fl1 ========
NUC1 19F
Pl 16.00 usec
PL1 -3.00 dB
PL1W 20.04748917 W
SFO1 376.4607042 MHz
SI 65536
SF 376.4980736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 4.00
(R I [t 7 T L A e A B A S SN I AEEN N AR
-115  -120 -125 -165 -170 -175 -180 -185 ppm



JW-09-102rac ic9901-45

Retention f'ime
150  Area Percent L 150
~
S
3 2
[o)]
100 - S < -
3 Q <t 3
2 o 3 £
<
,\‘. N
50 - 50
0 ___ | e - | e ek 0
18 19 20 21 22 23 24 25 26 27
Minutes
1: 212 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 19.892 50.907 200
2 24.844 49.093 200



JW-09-102strip ic9901-45

Retention Time
150 - Area Per%nt L 150
3
(o]
(%
©@
100 2 100
E
; N
i o~
©
50 0 50
©
n
~
<
; N
(] - - . - I +o
EE ! e T T | T 1 L | T T ¥
18 19 20 21 22 23 24 25 26 27
Minutes
2: 220 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 19.336 94,378 200
2 24.456 5.622 217



7.489

1.965

1.000

N oC A —
0.950 —

2.042

o e esans

2.981

0°'T ST 0°C §°C¢ 0°€ S°¢€ 0% S'% 0°S S°S 0°9 GS°9 0L S°L 0°8 §°8 0

wdd g

°

e

FQ'

="

QQ&%WWU’TO\O\O\O\O\O\O\O\QQ\]Q\]\]\]\]Q\]\'l\l\]d\]

_

.427
.403
.340
.316
o« 20l
.261
252
.237
.213
.195
.170
.156
.130
.104
.006
.971
.920
.896
.871
.816
.790
.731
.704
.983
.962
.937
.955
.891
.848
.781

.586
.562
.498
.348

.398
.188
.130
.101
.062
.977
.764
.634
.268



AVB-400 ZBO

Carbon Starting paramters 6/11/03 RN

M O0OOWOHNONOS~NM LN WO
OTINOONONONNO M <~ O LN —
ALFAAAMWON LN O WO < AN O (o)} ~
L T T <t «— CcO 0 o

e Pate Bropseere MO0 MWL o O .. . .

EXPNO 1 OO O AN NNNNNN A >~~~ w0 (o)) e}

PROCNO 1 TFA A A AAAAA A A A L~~~ N —

F2 - Acquisition Parameters ’ //,///<\\ /_\ ‘ v

Date_ 20121004

Time 17.05

INSTRUM AVB-400

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT €bel3

NS 73

DS 0

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 16384

Dw 20.850 usec

DE 6.00 usec

TE 297.1 K

D1 1.50000000 sec

D11 0.03000000 sec

TDO 1000

======== CHANNEL f]l ========

NUC1 13C

Pl 8.50 usec

PL1 -2.00 @B

PL1W 47.77286148 W

SFO1 100.6228298 MHz

CHANNEL f2

CPDPRG2 waltzlé

NUC2 1H

PCPD2 70.00 usec

PL2 -3.00 dB

PL12 16.00 aB

PL13 16.00 @B

PL2W 23.05461311 W

PL12W 0.29024038 W

PL13W 0.29024038 W

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127690 MHz

WDw EM

SSB 0

LB 1.50 Hz

GB 0

PC 1.40

i j I j I ! I j I i I I I I i I
200 180 160 140 120 100 80 60 40 20 ppm



o=

3.153
3 il 3
3.069
S=035
3,015
2.982

/
\

2962
2925

===1.610

—1.269

NAME JW-09-115b

EXPNO 1

PROCNO 1

Date_ 20120909

Time 9.56

INSTRUM AVQ-400

PROBHD S mm QNP 1H/13

PULPROG 2g30

TD 65536

SOLVENT cDCl13

NS 8

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0895586 sec i

RG 256

DW 62.400 usec fatal

DE 6.00 usec v

TE 292.9 K f

D1 1.00000000 sec

TDO 2 AO\/

======== CHANNEL fl ========

NUC1 1H

Pl 12.80 usec

PL1 0.00 dB

PL1W 9.54516888 W

SFO1 400.1324700 MHz

ST 65536

SF 400.1300142 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

pC 16.00

L%?f trf\r
T R B A B i T — —
9.5 9.0 8.5 .5 7.0 5 3.5 3.0 2.5 il ppm

||| o 0| |oo o)
o |oo|=t|~ o ~||w© N
| |on|ov|oo o | |on o
<t |o|o|d o —||o -



NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

JW-09-115bRepPlCarb

1
1

20121027
16.18
AVQ-400

S mm QNP 1H/13
zgpg30
65536
CcDC13

458

0
24038.461
0.366798
1.3632196
16384
20.800
6.00

293.2
2.00000000
0.03000000
1000

47.77286148
100.6228298

CHANNEL £f2 ====

waltzlé

1H

70.00

0.00

15.00

17.00
9.54516888
0.30184472
0.19045115
400.1316000
32768
100.6127755
EM

0

1.50

0

2.00

55b rep AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/2

——154.09
146.70
146.53
138.16
131.66
128.54

._ ;_x._u
200 190

T AL ARARRARARE RARRARREN prorTTT prorTT [NRRARRARRE DR proeTTTT freT [T [T T T proTTT |RECRERRER frer [T T g

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



AVQ-400 QNP Probe 19F starting parameters.

(revised P

O@W%Wmmw m%@d#WHﬂﬁwmﬁH<m to CFCl3 at 0 ppm (082103 Hv

PROCNO 1
Date_ 20120909
Time 9.58
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zgflgn
TD 131072
SOLVENT CDC13
NS 24
DS 0
SWH 90090.094
FIDRES 0.687333
AQ 0.7275051
RG 4096
DW 5. 550
DE 6.00
TE 292.9
D1 1.00000000
TDO 3
mmomsmms CHANNEL f1 ====
NUC1 19F
Pl 16.00
PL1 -3.00
PL1W 20.04748917
SFO1 376.4607042
ST 65536
SF 376.4980736
WDW EM
SSB 0
LB 2.00
GB 0
PC 4.00

Hz
Hz
sec

usec
usec

secC

Hz

SO MU N 0O W0
W OO O A
N NN <<
[ e
—l__ﬂﬂlllllll

[

|

=100

-160 -180



JW-09-115rac- IC9406

Retenﬁqn Timev
60+  AreaPercent . 60
40—: I 40
=3 e |
E E
20 I L 20
o
N
0 i o . -fo
<
& T T N T T . T
4.0 45 5.0 55 6.0 6.5 7.0
Minutes
1: 204 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 4.384 50.813 205
2 4.612 49.187 205



JW-09-115B- IC9406

Retentiq,_h Time
s00.| Area Peﬁcent | 600
400 I 400
2 2
£ - £
R R
200 Bl @ - 200
9 3
;O ©
24§
F (o BN
; o
<
N T T X ¥ T 5 * T
4.0 45 5.0 55 6.0 6.5 7.0
Minutes
2: 210 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 4.396 96.587 205
2 4.628 3.413 205



16061949503823812727271368641452411694220269769156394345328
21566447874217521986521203221087538609432165432952751639874
22766662111110099888888779999699995554999988887111887632222
88777777777777766666666665555533333333222222222222111111111

NAME JW-09-174P1

EXPNO 1

PROCNO 1

Date_ 20121024

Time 11.41

INSTRUM AV-500

PROBHD 5 mm TBI 1H/31

PULPROG zg30

D 65536

SOLVENT CDC13

NS 24

DS 0

SWH 10330.578 Hz ) Ovﬂ

FIDRES 0.157632 Hz i s

aQ 3.1719923 sec ., |

RG 128

0.10000000 sec

W 48.400 usec N
DE 6.00 usec AMU AU /
TE 293.7 K

D1

TDO 3 :lllmw
======== CHANNEL f1l ========
NUC1 1H
Pl 7.30 usec
PL1 0.00 dB
PL1W 12.55943203 w
SFO1 500.2330889 MHz
SI 65536
SF 500.2300165 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
_________ S L L B L B L I L B Ly B B B BN B B B
10 9 8 7 6 5 4 3 2 1 0 ppm

1.007
1.049

2.065
2682
1.088

L. 019
1.000

Zud8b
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AVQ-400 QNP Carbon Startling parameters 7/16/03 revised 7/22/03 RN

NAME JW-09-174carbon
EXPNO 1
PROCNO 1
Date_ 20121024
Time 12.41
INSTRUM AVQ-400
PROBHD S5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 161

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 16384

DW 20.800 usec
DE 6.00 usec
TE 294.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1200
======== CHANNEL fl ========
NUC1 13¢

Pl 8.50 usec
PL1 -2.00 @B
PL1W 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 17.00 dB
PL2W 9.54516888 W
PL12W 0.30184472 W
PL13W 0.19045115 W
SFO2 400.1316000 MHz
SI 32768

SF 100.6127755 MHz
WDW EM

SSB 0

LB 1.50 Hz
GB 0

PC 2.00

AAARRRRRES RRRARAAARS RARARERRRE RRRREARARY RARARRRRAS BN T e [RAAARARRRE RARRRRARRE RRRRRRRRRE [ I L I T T |RSARRRAREE RRARRRRRRE RARARRARN prerrre

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



NAME JW-09-176ent

EXPNO 1

PROCNO 1

Date_ 20121025

Time 11.15

INSTRUM AVQ-400

PROBHD 5 mm QNP 1H/13

PULPROG zg30

TD 65536

SOLVENT cDC13

NS 24

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0895586 sec

RG 322.5

DW 62.400 usec

DE 6.00 usec

TE 283.0 K

D1 1.00000000 sec

TDO 3

======== CHANNEL fl ========

NUC1 1H

Pl 12.80 usec

PL1 0.00 dB

PL1W 9.54516888 W

SFO1 400.1324700 MHz

81 65536

SF 400.1300142 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

§L ol o e b
......... A I P e R i B I B e R L B e I A B e N o e e 2
10 9 8 7 6 5 4 3 2 i

o — || —[Olm T} —
o [Q\] [coRRiTe] << <t [0}
(@] o OO QO |+ |[OY o)) (@)
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176 AVQ-400 QNP Carbog S ﬂﬁd@g%@h&ﬁm%%mﬁu&&@%ow r
NAME JW-09-176carb W OONINFHONNCWOL OO o o ® I~ ™ S
EXPNO 1 e S P & = 10
L § Z3IS95588R8433% ve  cew SN
o~ 0w
wwwml mopmwﬁwww — A ddAdAdAdAAAA A A A A OO &~~~ 7k gt
e N NN N2 YA Y
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT cDhCcl3
NS 613
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 293.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 10000
======== CHANNEL f1 ========
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 17.00 dB
PL2W 9.54516888 W
PL12W 0.30184472 W
PL13W 0.19045115 w
SFO2 400.1316000 MHz
SI 32768
SF 100.6127755 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
PC 2.00

HAARARAREAN RRAREREREN RRARAREREN RARRRRRAR frorreTTT | SRR ARG T AR Ri s a s prorTT I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 19)



AVQ-400 OZW Probe 19F starting parameters. (revised P1l, 2/12/04 RN)
chemical shifts relative to CFC1l3 at 0 ppm (082103 HvH)
sw 239.28 ppm; olp 0 ppm

NAME JW-09-176Fent
EXPNO 1
PROCNO 1 N[>0 O MmO
Date_ 20121025 MOS0 00N
Time 11.18 o o <
INSTRUM AVQ-400 N~~~ [~ [~
PROBHD 5 mm QNP 1H/13 B B B B e B B |
PULPROG zgflan [
TD 131072
SOLVENT CDC13
NS 18
DS 0
SWH 90090.094 Hz
FIDRES 0.687333 Hz
AQ 0.7275051 sec
RG 4597.6
DW 5.550 usec
DE 6.00 usec
TE 293.0 K
D1 1.00000000 sec
TDO 3
======== CHANNEL fl ========
NUC1 19F
Pl 16.00 usec
PL1 -3.00 dB
PL1W 20.04748917 W
SFO1 376.4607042 MHz
ST 65536
SF 376.4980736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 4.00
s .L‘v. " TPy y ok
%‘x{i} e e a L _.il.ita._:ﬂ ,«L ¥ m 4 4 oo oo it ’ B T hadad [P " "
j lb.i!lil
T T LI GRS e m e et T T T E T & F T T — —
-110 -120 -130 -140 -150 -160 -170 -180 =190 ppm



JW-09-176rac

200 r 200
2 100 F100 2
£ £
[ S | o)) ﬁ_“ 0
0.0 25 5.0 75 10.0 12.5
Minutes
1: 222 nm, 4
nm Results
Retention Time Area Area Percent Lambda Max
9.228 4754400 50.011 205
10.452 4752224 49.989 205



JW-09-176ent

100 100
= 3
< <
E E
50 2 50

<

o

A B

®
0 o0
T T T T =] T T
0.0 25 © 5.0 75 10.0 125
Minutes

1: 222 nm, 4
nm Results
Retention Time Area Area Percent Lambda Max

9.180 3250038 93.910 245
10.408 210767 6.090 246



2.024
2.409
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0.934
2.752
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0.990

1.852

2.000

1.924 —
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5.067
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=09
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199 AVB-400 ZBO Carbon Starting paramters 6/11/03

NAME JW-09-199carb
EXPNO 1
PROCNO 1
Date_ 20121114

Time 17.30
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 241

Ds 0

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384

DW 20.850 usec
DE 6.00 usec
TE 294.8 K

D1 1.50000000 sec
D11 0.03000000 sec
TDO 1000
======== CHANNEL fl ========
NUC1 13e

Pl 8.50 usec
PL1 -2.00 dB
PL1W 47.77286148 W
SFo1l 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 16.00 dB
PL13 16.00 dB
PL2W 23.05461311 w
PL12W 0.29024038 W
PL13W 0.29024038 W
SFO2 400.1316005 MHz
SI 32768

SF 100.6127690 MHz
WDW EM

SSB o]

LB 1.50 Hz
GB 0

PC 1.40

,_____Z________.___________._______..;____:.:__:,._____..___.,Z__f_..____,I_______:.___.____:fZ:_:_.,__:‘__..f____. s R A R s b R R ] R R RS EAE R A ) R R R

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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2.123

2.126
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s 485
. 165
.409
«388
« 203
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w 2.
.235
«216
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« 087
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« 928
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.895
.875
.146
s 136
.456
- 337
« 156
.146
« 136
5 D
.112
=102
.092
.082
= 9910
. 9811,
« 257
.948
.924
. 915
.664
.639
.620
.595
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548 8
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203 AVB-400 ZBO Carbon Sta

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SF02
SI

SF
WDW
SSB
LB

GB

PC

JW-09-203pldriedCarb

1

1

20121114
14.28
AVB-400

S mm PABBO BB-
zgpg30
65536
cDC13

504

0
23980.814
0.365918
1.3664756
16384
20.850
6.00

295.0
1.50000000
0.03000000
10000

CHANNEL f1l1 ====

-2.00
47.77286148
100.6228298

16.00
23.05461311
0.29024038
0.29024038
400.1316005
32768
100.6127690
EM

0

1.50

0

1.40

Hz

paramters
O MmwowmMm
~ -~ O n oo
Y oY O)Y O I~
N AN AN NN
R B B I B |

21.59

.;?Af,i,g

Al

f‘
|

i
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AVQ-400 QNP Probe 19F starting parameters.

(revised P1,

2/12/04 RN)

chemical shifts relative to CFCl3 at 0 ppm (082103 HvH)

sw 239.28 ppm;

olp 0 ppm

NAME JW-09-198plF

EXPNO 1 ~
PROCNO 1 &5
Date_ 20121107 B
Time 11.47 o
INSTRUM AVQ-400 e}
PROBHD 5 mm QNP 1H/13 _|__
PULPROG zgflagn

TD 131072

SOLVENT CDC13

NS 16

DS 0

SWH 90090.094 Hz

FIDRES 0.687333 Hz

2AQ 0.7275051 sec

RG 2896.3

DW 5.550 usec

DE 6.00 usec

TE 293.2 K

D1 1.00000000 sec

TDO 4

======== CHANNEL fl ========

NUC1 19F

Pl 16.00 usec

PL1 -3.00 dB

PL1W 20.04748917 W

SFO1l 376.4607042 MHz

SI 65536

SF 376.4980736 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 4.00

T T T T T G B T T T T T T T T T T T T I T T T T T T T T T T T T R
-110 -115 -120 —-125 -130 -135 -140 -145 -150 =155 -160 -165 -170 -5 -180



]
N
n
50 i 50
g g
25 25
g—) U - 0
0 10 25 30
Minutes
1: 223 nm, 4
nm Results
Retention Time Area Area Percent Lambda Max
12.672 1731570 50.077 208
15.252 1726247 49,923 208



20 20
2 10 Q fio 2
<
] = L
0 o Fo
0 10 a 'Ivi 30
Minutes
1: 223 nm, 4
nm Results
Retention Time Area Area Percent Lambda Max
12.384 685715 88.375 207
14.868 90201 11.625 206



ANS OIS NMOINOSMSE N0 N0 WO W0W 0.0 N MO~ -<FMOWOOOO0OMLUYMm<H

1O NOODLYOMA M OISFOFTOINORUMONOGONWINMHNONND NOOWOUMEOcdNN 0 < SE Q,ﬁf”% Mwmw mwmm mwm”
M A 1_1.nvﬂquqqanJQuQUQV7.?y?u1_1‘Q,7f9g9aTJRVEUQVQVQVQU7.7.ﬁvqyd‘igﬁaaé 1+1_Qv9u71r0rb_b Q,?q?dﬂvﬂde
ﬁVmWMWMW%W%W%W%W%WWW%WLHW”.”WMWMWWWMWMMMM“WFG_b_b q'ﬂ‘ﬂiﬂiA_QuqqqgQHUQOQOQOAGAnAnA 7u9u9a9aﬁ4n44l 1_1_1_l4l¢l.l.i.i.lnu

NAME Jw-10-40-pH
EXPNO 1
PROCNO 1
Date__ 20130108

Time 11.43
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 65536
SOLVENT cDC13

NS 8

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 45.3

DW 62.400 usec
DE 6.00 usec
TE 292.8 K

D1 1.00000000 sec
TD0 2
z=====c= (HANNEL f] ========
NUC1 1H

Pl 12.80 usec
PL1 0.00 dB
PL1W 9.54516888 W
SFO1 400.1324700 MH=
ST 65536

SF 400.1300142 MH=z
WDW EM

SSB 0

LB 0.30 Hz
GB 0

o prrz .
I L0 I S I LSRR S I A R I L I I I I I S B I
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

ppm

1.038
1.261
4.365
1.088
0.942
0.965
2.000
2.044
5.196



AVQ-400 ONP Carbon Starting parameters 7/16/03 revised 7/22/03 RN

-t onwomnmoerr-n<gumn o<t
Pea Bl e I I v eIV R B U I T B R e el = R T o oY ™M D0 wn
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NAME JW-10-40plCarbon H O MO-WWWYUwom o nn . . P .
EXPNO 1 LM N NN NN 0~~~ @ =t O 0O <
PROCNO 3 e e i e e B an B B M B B B B B B | e~~~ ™MKy ]
e VA Vo
Time 11.55
INSTRUM AVQ-400
PROBHD 5 mum QNP 1H/13
PULPRGG zgpg30
TD 65536
SOLVENT CDC13
NS 5%
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 16384
oW 20.800 usec
DR 6.00 usec
TE 292.8 K
D1 2.00000000 sec
Dil 0.03000000 sec
TDO 11000
zzzzz=== CHANNEL fl ========
NUC1 13C
Pt 82.50 usec
PL1 -2.00 4B
PLIW 47.77286148 W
SFO1 100.6228298 MHz
=====z=== CHANNEL f2 ========
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 70.00 usec
PL2 0.00 4B
PL12 15.00 dB
PL13 17.00 4B
PL2W 9,54516888 W
PL12W 0.30184472 W
PL13W , 0.19045115 W
SF02 400.1316000 MHz
51 32768
SF 100.6127755 MHz
WDwW EM
SSB o
LB 1.50 Hz
GB 0
PC 1.40

T T L f:;%%}i%sii%

T [N T preveTTeTT [T TrRTprTYrTTTTE [ B | [ [reer e o RARARRREY MM RAARAREARN MAAAMEAA MARREAMAN RESRAMARRY BAAAEMAS R freeeT [ T
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1815339574713288305.302635641684_./96768096182144808535048651,
3210597766553108774375375361215286206621976532114230753876
_”.166652222222222111119.99888996632..i_l_110000911111117766299888
ﬂmmmwwww«wwwwwwwwwmwmmmmmmmmmm@333333333222222221111100&&&
NAME JW-10-41pl
EXPNO 1
PROCNO i
. Date_. 20130109
Time 13.58
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT chCci3
NS 27
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 228.1
Dw 62.400 usec
DE ‘ 6.00 usec
TE 293.1 K
Dl 1.00000000 sec
TDO 4
m======= CHANNEL fl ========
NUCL 1H
Pl 12.80 usec
PL1 0.00 dB
PL1W 9.54516888 W
SFO1 400.1324700 MHz
sI 65536
SF 400.1300142 MHzZ
WDwW EM
S85B 0
LB 0.30 H=z
GB 0
PC 4.00
H i oA A
I | | I I I i [ L I T I I I | I I
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 rrm
[Xo] (48] — [Xe] -~ O r~ ™
LN ~ o~ ™| |0 o o) [~
o o N o ;v O ™ —
— L ™ O o = < ™



DRX-500 Smm ZBO probe 13C starting parameters. Rev 6/12/12 CGC

With CPD proton decoupling. Use ns*td0 scans

144.76
134.52
133.12
133.09
132.59
128.80

o
[s3
=
-
—

NN

155.04

128.77

=

128.32

126.69

/

125.13

125.11

121.90

120.55
116.98
108.92
108.82

%

100.22
928.83

38.95
38.76
32.18
32.00

—_
-

26.98
26.89

Current Data Parameters

NAME JW-10-41Carbon
EXPNO i
PROCNO i

F2 — Acguisition Parameters
Date_ 20130109
Time 16.03
INSTRUM DRX-500
FPROBHD 5 mm BBO BB-182
PULPROG Zgpg3l

TD 65536
SOLVENT CpCl3

NS 374

DS 0

SWH 41322.312 Hz
FIDRES 0.620528 Hz
AD 0.7920356 sec
RG 8192

Dw 12.100 usec
DE 6.00 usec
TE 202.7 K

Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89%99998 sec
DO 10000
=====—=== CHANNEL f]l ========
NUCl 13¢C

Pl 11.25 usec
EL1 0.00 4B
SFO1 125.7779086 MHz
wasmmsee=e CHANNEL £2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 usec
PL2 -5.00 dB
PL12 11.48 dB
PL13 22.00 dB
SFO2 500.1621561 MHz
FZ - Processing parameters
ST 131072

SF 125.7653320 MHz
WDW EM

SSB 0

LB 0.75 Hz
GB 0

j=(o] 2.00




AVQO-400 ONP Probe 19F starting parameters.
chemical shifts relative to CFCLl3 at 0 ppm

{revised P11,

2/12/04 RN)

(082103 HvVH)

NAME JW-10-41p1F-100 sw 239.28 ppm; olp 0 ppm
EXFNC 1
PROCHNO 1
Date_ 20130109
Time 13.55
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
BFULPROG zgflgmn
by 131072
SOLVENT el
NS 32
DS 0
SWH 90090.094 Hz
FIDRES 0.687333 Hz o 10 00 O n
A0 0.7275051 sec NN ™~
RS 3231 S A
oE %5700 e @@ mo ~
TE 293.1 K S I R |
D1 1.00000000 sec
—=z===== CHANNEL fl ========
NUCt 19F
Pl 16.00 usec
PL1 -3.00 dB
PL1W 20.04748917 W
SFO1 376.4607042 MHz
SI 65536
SF 376.4980736 MHz
WOW EM
SSB 0
LB 2.00 Hz
GB 0
pC 4.00
i
I L A E A B T T T T — 1 LM "
-110 -115 -120 -125 -130 -135 -140 -145 -150 =155 Dpm



JW-10-41rac

2000 S E— 2000
Retention Time
Area Percent
8
iy
2 3 S 1000
L 1000 2 2
~ [T
(&)
=+ [=*]
~ &
) ©
0 - A NC A ——— S— - )
4 5 6 7 9 10
Minutes
1: 180 nm, 4 nm
Results
Pk Retention Time Area Percent

i
1 7.424
2 8.388

49.925
50.075

Z

£
Lambda Max
203
203



JW~10-41

000 T - 3000
Retention Time .
Area Percent ‘I
2000 I 2000
3 s — =
z | :t 5 £
1000 - R - - 1000
ol ©w
2 R
1B © :
P :
. ) RS i |
04 e i o
’ ~
4 s 6 7 s' N 9 o '10
Minutes
1: 190 nm, 4 nm
Results
Pk # Retention Time Area Percent Lambda Max
1 7.724 88.029 247
2 8.79¢6 11.9%71 203
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