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Gold(I)-Catalyzed Enantioselective Synthesis of Benzopyrans via Rearrangement
of Allylic Oxonium Intermediates

Minoru Uemura, Iain D. G. Watson, Mikimoto Katsukawa and F. Dean Toste*
Department of Chemistry, University of California, Berkeley, California 94720

General Information

Unless otherwise noted, reagents were obtained commercially and used without further
purification. MeCN was distilled from CaH, under a nitrogen atmosphere. THF was purified by
passage through a column of activated alumina under argon. TLC analysis of reaction mixtures was
performed on Merck silica gel 60 F254 TLC plates. Flash chromatography was carried out on ICN
SiliTech 32-63 D 60 A silica gel. 'H and *C NMR spectra were recorded with Bruker AV-300,
AVB-400, and AVQ-400 spectrometers and referenced to CDCI; unless otherwise noted. Mass
spectral and analytical 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. Fred Hollander at the College of Chemistry X-Ray Crystallographic Facility
(CHEXRAY, University of California, Berkeley).
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A solution of cinnamyl bromide (5.52 g, 28 mmol) in DMF (7 mL) was added to a mixture of
S-bromosalicylaldehyde (4.02 g, 20 mmol) and potassium carbonate (3.86 g, 28 mmol) in DMF (67
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mL) at room temperature. The mixture was stirred for 12 h at room temperature. After quenching
the reaction with water, the mixture was extracted with hexanes/ethyl acetate (5:1). The combined
organic layers were washed with brine, dried over anhydrous MgSO,, and concentrated in vacuo.
Purification by recrystalization (hexanes—CH,Cl,) afforded 10 (6.19 g, 19.5 mmol) in 98% yield.

A solution of n-BuLi in hexanes (2.5 M, 2.64 mL, 6.6 mmol) was added to a solution of
trimethylsilylacetylene (1.02 mL, 7.2 mmol) in THF (20 mL) at 0 °C. The solution was stirred for 30
min at 0 °C, then was cooled to —78 °C. To this was added a solution of 10 (1.90 g, 6.0 mmol) in THF
(3 mL) at —=78 °C. The solution was warmed to O °C, then stirred for 30 min. After quenching the
reaction with water, the mixture was extracted with hexanes/ethyl acetate (5:1). The combined
organic layers were washed with brine, dried over anhydrous MgSO,, and concentrated in vacuo to
afford a propargylic alcohol 11, which was used for the next step without further purification.

Manganese(I1V) oxide (20.9 g, 240 mmol) was added to a solution of 11 in dichloromethane (20
mL) at room temperature. After the mixture was stirred for 5 min at room temperature, the reaction
was filtered through Celite®. The filtrate was concentrated in vacuo, and purified by recrystalization
(hexanes—CH,Cl,) to afford 12 (2.10 g, 5.08 mmol) in 85% yield (2 steps).

A solution of methylmagnesium bromide in ethyl ether (3 M, 0.73 mL, 2.2 mmol) was added to a
solution of 12 (827 mg, 2.0 mmol) in THF (6.7 mL) at =78 °C. After the suspension was stirred at 0
°C for 30 min, the suspension was quenched with water. The mixture was extracted with
hexanes/ethyl acetate (5:1). The combined organic layers were washed with brine, dried over
anhydrous MgSQO,, and concentrated in vacuo. The oil was filtered through a short pad of silica gel
(hexanes/ethyl ether = 10:1) to afford 13, which was used for the next step without further purification.

A solution of potassium bis(trimethylsilyl)amide (409 mg, 2.05 mmol) in THF (2.0 mL) was
added dropwise to a solution of 13 in THF (20 mL) at —78 °C. The solution was stirred for 20 min at
—78 °C. Pivaloyl chloride (0.26 mL, 2.15 mmol) was then added to the solution at —78 °C and the
reaction mixture was stirred for 10 min at 0 °C. Tetrabutylammonium fluoride in THF (1 M, 2.93 mL,
2.93 mmol) was added to a solution at 0 °C, and the resulting mixture was stirred for 10 min at 0 °C.
After the reaction was terminated by an addition of water, the organic layer was extracted with
hexane/ethyl acetate (5:1). The combined organic parts were washed with brine, dried over MgSO,,
and concentrated in vacuo to give a crude oil. The oil was purified by column chromatography
(pretreated with 1% Et;N in hexanes and eluted with hexanes/ethyl ether = 20:1) to afford propargyl
ester 1¢ (783 mg, 1.77 mmol) in 89% yield (2 steps).

General procedure of gold-catalyzed asymmetric carboalkoxylation with 1
(R)-MeO-DTBM-BIPHEP(AuCl), (7.8 mg, 0.0050 mmol) was added to a suspension of AgSbF,
(3.4 mg, 0.010 mmol) in MeCN (0.5 mL) at room temperature. After the suspension was sonicated
for 30 sec, the suspension was left for 10 min at room temperature. The suspension was filtered with
glass microfibre filter (Whatman, grade GF/D), and the filtrate was added to a solution of 1a (36.2 mg,
0.10 mmol) in MeCN (0.5 mL) at room temperature. The mixture was stirred for 1 h at room
temperature. After quenching the reaction with Et;N, the mixture was filtered with glass microfibre
filter (Whatman, grade GF/D). The filtrate was concentrated in vacuo, and purified by

S-2



chromatography on silica gel (pretreated with 1% Et;N in hexanes and eluted with hexanes/ethyl ether
= 50:1) afforded 2a (26.9 mg, 0.074 mmol) in 74% yield and 97% ee.
The structures of the ligands are shown below.

]
O R (R)-MeO-BIPHEP: R'=R2=H
MeO PArg R2 (R)-MeO-DM-BIPHEP: R'=Me, R2=H
(S)-MeO-DTB-BIPHEP: R'=t-Bu, R?=H
(

MeO PAr,
O R R)-MeO-DTBM-BIPHEP: R'=t-Bu, R>=MeO

General procedure of cleavage of pivaloate group

/—/ Ph
< OPiv NaOMe (2.0 eq)
MeOH, rt, 1.5 h
0]
2a 62% vyield (2 steps)
(97% ee) 97% ee

A solution of NaOMe in MeOH (30 wt%, 0.036 mL, 0.20 mmol) was added to a solution of crude
mixture of 2a (0.1 mmol scale from 1a) in MeOH (0.33 mL) at 0 °C. The mixture was stirred for 1.5
h at room temperature. After the reaction was terminated by an addition of water, the organic layer
was extracted with ethyl ether. The combined organic parts were washed with brine, dried over
MgSO,, and concentrated in vacuo to give a crude oil. The oil was purified by column
chromatography (pretreated with 1% Et;N in hexanes and eluted with hexanes/CH,Cl, = 5:1 to 3:1) to
afford the corresponding ketone (17.2 mg, 0.062 mmol) in 62% yield (2 steps) and 97% ee.

Characterization data for compounds
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'"H NMR (CDCl,) § 4.82 (d, J = 5.6 Hz, 2H), 6.40 (dt, J = 5.6, 16.0 Hz, 1H), 6.76 (d, J = 16.0 Hz, 1H),
6.92-6.98 (m, 1H), 7.25-7.45 (m, SH), 7.59-7.65 (m, 1H), 7.93-7.97 (m, 1H), 10.47 (s, 1H); *C NMR
(CDCL,) & 69.50, 113.68, 114.97, 122.78, 126.34, 126.61, 128.31, 128.70, 131.04, 134.01, 135.83,
138.21, 159.83, 188.33. HRMS (EI) Calcd for C,;H,;BrO, [M]: 316.0099. Found: 316.0106.
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'"H NMR (CDCl,) 8 0.24 (s, 9H), 4.82 (dd, J = 1.6, 5.6 Hz, 2H), 6.39 (dt, J = 5.6, 16.0 Hz, 1H), 6.80 (d,
J =16.0 Hz, 1H), 6.89-6.95 (m, 1H), 7.23-7.42 (m, 5H), 7.54-7.60 (m, 1H), 8.04-8.07 (m, 1H); °C
NMR (CDCl,) 6 —0.76, 69.72, 100.03, 102.53, 112.76, 115.55, 123.18, 126.61, 128.07, 128.40, 128.60,
133.37, 134.84, 136.07, 137.23, 157.70, 175.10. HRMS (EI) Calcd for C,H,,BrO,Si [M]: 412.0494.
Found: 412.0487.
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'"H NMR (CDCl,) 8 1.20 (s, 9H), 2.08 (s, 3H), 2.74 (s, 1H), 4.73 (d, J = 5.4 Hz, 2H), 6.41 (dt, J = 5.4,
15.9 Hz, 1H), 6.79 (d, J = 15.9 Hz, 1H), 6.90-7.01 (m, 2H), 7.22-7.44 (m, 6H), 7.79-7.85 (m, 1H); “C
NMR (CDCl;) & 27.07, 28.21, 39.05, 68.52, 74.32, 74.99, 83.86, 112.59, 120.43, 124.38, 126.46,

127.83, 128.26, 128.62, 128.91, 129.31, 132.32, 136.49, 155.37, 176.11. HRMS (FAB/LiCl) Calcd for
C,,H, LiO, [M + Li]: 369.2042. Found: 369.2035.
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'"H NMR (CDCl,) § 1.20 (s, 9H), 2.05 (s, 3H), 2.78 (s, 1H), 4.70 (dd, J = 1.2, 5.6 Hz, 2H), 6.38 (dt, J =
5.6, 16.0 Hz, 1H), 6.77 (d, J = 16.0 Hz, 1H), 6.83-6.87 (m, 1H), 7.19-7.43 (m, 6H), 7.78-7.82 (m,
1H); *C NMR (CDCL,) & 27.03, 28.07, 39.01, 68.89, 74.42, 74.87, 83.14, 113.81, 123.80, 125.49,
126.47, 127.98, 128.43, 128.65, 128.90, 130.64, 132.73, 136.26, 153.91, 176.09. HRMS (FAB/LiCl)
Caled for C,,H,;CILiO, [M + Li]: 403.1652. Found: 403.1649.

Br
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'H NMR (CDCl;) & 1.20 (s, 9H), 2.04 (s, 3H), 2.78 (s, 1H), 4.70 (d, J = 5.2 Hz, 2H), 6.37 (dt, J = 5.2,
16.0 Hz, 1H), 6.76 (d, J = 16.0 Hz, 1H), 6.77-6.83 (m, 1H), 7.25-7.42 (m, 6H), 7.90-7.95 (m, 1H); “C
NMR (CDCly) & 27.02, 28.06, 39.00, 68.82, 74.34, 74.95, 83.10, 112.85, 114.28, 123.72, 126.46,
127.98, 128.65, 128.65, 131.00, 131.21, 131.91, 132.76, 136.23, 154.40, 176.09. HRMS (FAB/LiCl)
Calcd for C,,H,;BrLiO; [M + Li]: 447.1147. Found: 447.1145.
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'H NMR (CDCl,) 6 1.22 (s, 9H), 1.32 (s, 9H), 2.07 (s, 3H), 2.74 (s, 1H), 4.71 (dd, J = 1.2, 5.6 Hz, 2H),
6.41 (dt, J = 5.6, 16.0 Hz, 1H), 6.79 (d, J = 16.0 Hz, 1H), 6.83-6.89 (m, 1H), 7.22-7.44 (m, 6H),
7.79-7.84 (m, 1H); "C NMR (CDCl,) § 27.12, 28.32, 31.49, 34.24, 39.11, 68.65, 74.05, 75.15, 83.96,
112.16, 124.72, 125.00, 125.74, 126.45, 127.77, 128.38, 128.60, 132.09, 136.57, 142.84, 153.06,
176.02. HRMS (FAB) Calcd for C,4H,,0; [M]: 418.2508. Found: 418.2512.
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"H NMR (CDCL,) 8§ 1.30 (s, 9H), 2.20 (s, 3H), 2.85 (s, 1H), 4.81 (d, J = 4.8 Hz, 2H), 6.48 (dt, J = 4.8,
16.0 Hz, 1H), 6.88 (d, J = 16.0 Hz, 1H), 7.02-7.08 (m, 1H), 7.30-7.69 (m, 11H), 8.14-8.19 (m, 1H);
3C NMR (CDCL,) & 27.04, 28.24, 39.00, 68.62, 74.58, 74.98, 83.66, 112.90, 124.18, 126.40, 126.64,
126.74, 127.07, 127.64, 127.81, 128.57, 128.60, 129.12, 132.36, 133.29, 136.36, 140.63, 154.83,
176.03. HRMS (FAB) Calcd for Cy,H,,0, [M]: 438.2195. Found: 438.2191.
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'"H NMR (CDCl,) 6 1.18 (s, 9H), 2.06 (s, 3H), 2.68 (s, 1H), 4.73 (d, J = 4.8 Hz, 2H), 6.41 (dt, J = 4.8,
16.0 Hz, 1H), 6.80 (d, J = 16.0 Hz, 1H), 6.87-7.10 (m, 5H), 7.24-7.50 (m, 8H); *C NMR (CDCl,) o
27.02, 28.24, 39.03, 69.20, 74.15, 74.40, 83.47, 113.85, 118.16, 119.29, 122.68, 124.42, 126.47, 127.86,
128.63, 129.64, 130.76, 132.36, 136.46, 150.02, 151.35, 157.86, 175.94. HRMS (FAB) Calcd for
CyoHy,0, [M]: 454.2144. Found: 454.2135.
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'"H NMR (CDCl,) & 1.21 (s, 9H), 1.31 (s, 9H), 2.08 (s, 3H), 2.72 (s, 1H), 4.75 (d, J = 5.2 Hz, 2H), 6.41
(dt, J=5.2, 16.0 Hz, 1H), 6.82 (d, J = 16.0 Hz, 1H), 6.92-7.01 (m, 2H), 7.23-7.45 (m, 5H), 7.65-7.72
(m, 1H); °C NMR (CDCL,) & 27.08, 28.24, 31.28, 34.70, 39.09, 68.56, 73.99, 74.77, 84.05, 110.25,
117.35, 124.70, 126.12, 126.43, 127.53, 127.77, 128.60, 132.31, 136.59, 152.47, 155.11, 176.08.
HRMS (FAB/LICl) Calcd for C, H,,LiO, [M + LiJ: 425.2668. Found: 425.2666.
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'H NMR (CDCl,) 6 1.00 (t, J = 7.6 Hz, 3H), 1.21 (s, 9H), 2.35 (dq, J = 7.6, 14.4 Hz, 1H), 2.50 (dq, J =
7.6, 14.4 Hz, 1H), 2.77 (s, 1H), 4.72 (d, J = 5.2 Hz, 2H), 6.40 (dt, J = 5.2, 16.0 Hz, 1H), 6.79 (d, J =
16.0 Hz, 1H), 6.88-7.01 (m, 2H), 7.22-7.44 (m, 6H), 7.77-7.84 (m, 1H); "C NMR (CDCl;) § 8.85,
27.08, 32.85, 39.11, 68.37, 75.31, 79.17, 82.48, 112.45, 120.34, 124.41, 126.42, 127.58, 127.80, 128.62,
129.18, 129.34, 132.11, 136.48, 155.17, 175.92. HRMS (FAB/LiCl) Calcd for C,;H,Li10; [M + Li]:
383.2199. Found: 383.2200.
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'"H NMR (CDCL,) § 1.20 (s, 9H), 2.79 (s, 1H), 3.12 (dd, J = 7.2, 13.6 Hz, 1H), 3.29 (dd, J = 7.2, 13.6
Hz, 1H), 4.74 (dd, J = 1.2, 5.2 Hz, 2H), 5.07 (d, J = 9.6 Hz, 1H), 5.08 (d, J = 17.2 Hz, 1H), 5.79 (ddt, J
=7.2,9.6,17.2 Hz, 1H), 6.41 (dt, J = 5.2, 16.0 Hz, 1H), 6.80 (d, J = 16.0 Hz, 1H), 6.90-7.00 (m, 2H),
7.24-7.43 (m, 6H), 7.76-7.81 (m, 1H); *C NMR (CDCL,) § 27.07, 39.14, 43.91, 68.46, 75.75, 77.53,
82.29, 112.51, 118.51, 120.40, 124.29, 126.43, 127.27, 127.83, 128.62, 129.22, 129.38, 132.27, 132.67,
136.45, 155.22, 175.81. HRMS (FAB/LiCl) Caled for C,H,LiO; [M + Li]: 395.2199. Found:
395.2203.
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'"H NMR (CDCl,) 8 0.75 (d, J = 6.8 Hz, 3H), 1.18 (s, 9H), 1.23 (d, J = 6.8 Hz, 3H), 2.76 (s, 1H), 3.07
(qq, J = 6.8, 6.8 Hz, 1H), 4.64-4.75 (m, 2H), 6.38 (dt, J = 5.2, 16.0 Hz, 1H), 6.77 (d, J = 16.0 Hz, 1H),
6.86-6.99 (m, 2H), 7.21-7.43 (m, 6H), 7.80-7.87 (m, 1H); *C NMR (CDCL,) & 17.79, 27.08, 34.86,
39.19, 68.18, 80.12, 83.06, 112.33, 120.19, 124.45, 126.41, 127.29, 127.79, 128.64, 129.09, 130.50,
131.95, 136.53, 155.00, 175.81. HRMS (ESI) Calcd for C,;H;,NaO, [M + Na]: 413.2087. Found:
413.2085.
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"H NMR (CDCl,) § 1.20 (s, 9H), 2.08 (s, 3H), 2.74 (s, 1H), 3.83 (s, 3H), 4.70-4.80 (m, 2H), 6.40 (dt, J
=5.2, 16.0 Hz, 1H), 6.76 (d, J = 16.0 Hz, 1H), 6.80-6.86 (m, 1H), 6.91-7.02 (m, 4H), 7.23-7.30 (m,
2H), 7.80-7.84 (m, 1H); *C NMR (CDCL,) 8 27.06, 28.22, 39.03, 55.20, 68.44, 74.32, 74.99, 83.85,
111.89, 112.59, 113.32, 119.09, 120.44, 124.73, 128.25, 128.91, 129.30, 129.59, 132.15, 137.94,
155.34, 159.81, 176.06. HRMS (FAB/LIiCl) Caled for C,sH,LiO, [M + Li]: 399.2148. Found:
399.2152.

o

'H NMR (CDCl) 8 1.19 (s, 9H), 2.08 (s, 3H), 2.74 (s, 1H), 4.72 (d, J = 5.2 Hz, 2H), 6.38 (dt, J = 5.2,
16.0 Hz, 1H), 6.76 (d, J = 16.0 Hz, 1H), 6.72-6.79 (m, 1H), 6.89-6.94 (m, 1H), 6.95-7.01 (m, 1H),
7.23-7.35 (m, 4H), 7.78-7.84 (m, 1H); "C NMR (CDCl,) § 27.03, 28.18, 39.01, 68.25, 74.30, 74.90,
83.79, 112.53, 120.51, 125.00, 127.62, 128.20, 128.76, 128.89, 129.30, 130.91, 133.42, 134.93, 155.20,
176.03. HRMS (FAB/LiCl) Calcd for C,,H,;CILiO; [M + Li]: 403.1652. Found: 403.1652.
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'"H NMR (CDCl,) & 1.20 (s, 9H), 2.10 (s, 3H), 2.36 (s, 3H), 2.74 (s, 1H), 4.73 (d, J = 5.4 Hz, 2H), 6.29
(dt, J = 5.2, 16.0 Hz, 1H), 6.92-6.99 (m, 2H), 7.02 (d, J = 16.0 Hz, 1H), 7.13-7.32 (m, 4H), 7.42-7.49
(m, 1H), 7.79-7.85 (m, 1H); *C NMR (CDCL,) 6 19.81, 27.08, 28.15, 39.05, 68.64, 74.31, 74.98, 83.87,
112.60, 120.42, 125.65, 125.70, 126.14, 127.72, 128.26, 128.91, 129.29, 130.27, 130.32, 135.59,
135.72, 155.35, 176.07. HRMS (FAB/LIiCl) Caled for C,sH,LiO, [M + Li]: 383.2199. Found:
383.2195.
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'"H NMR (CDCl,) 8 1.19 (s, 9H), 1.71 (s, 3H), 1.78 (s, 3H), 2.03 (s, 3H), 2.73 (s, 1H), 4.47-4.60 (m,
2H), 5.44-5.52 (m, 1H), 6.84-6.97 (m, 2H), 7.21-7.29 (m, 1H), 7.78-7.84 (m, 1H); *C NMR (CDCly)
0 18.19, 25.66, 27.00, 28.13, 38.98, 64.84, 74.28, 75.08, 83.90, 112.33, 119.96, 120.12, 128.27, 128.75,

129.19, 136.60, 155.65, 176.06. HRMS (FAB/LIiCl) Calcd for C,H,LiO, [M + Li]: 321.2042. Found:
321.2038.
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'"H NMR (CDCLy) 8 1.19 (s, 9H), 1.61 (s, 3H), 1.69 (s, 3H), 1.70 (s, 3H), 2.02-2.16 (m, 4H), 2.03 (s,
3H), 2.73 (s, 1H), 4.50-4.61 (m, 2H), 5.06-5.14 (m, 1H), 5.44-5.52 (m, 1H), 6.84-6.97 (m, 2H),
7.21-7.29 (m, 1H), 7.78-7.84 (m, 1H); *C NMR (CDCL,) § 16.57, 17.66, 25.67, 26.25, 27.04, 28.14,
38.97, 39.41, 64.92, 74.31, 75.09, 83.90, 112.35, 119.97, 123.76, 128.31, 128.72, 129.19, 131.74,
139.81, 155.68, 176.02. HRMS (FAB/LiCl) Caled for C,H,LiO; [M + Li]: 389.2668. Found:
389.2660.
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(trans:cis = 81:19) 'H NMR (CDCL,) § 1.19 (s, 9H), 1.70~1.73 (m, 3x0.19H), 1.75 (dd, J = 1.2, 5.2 Hz,
3x0.81H), 2.03 (s, 3x0.19H), 2.04 (s, 3x0.81H), 2.73 (s, 1H), 4.48 (dd, J = 1.2, 5.6 Hz, 2x0.81H),
4.59-4.63 (m, 2x0.19H), 5.66-5.90 (m, 2H), 6.84-6.98 (m, 2H), 7.20-7.29 (m, 1H), 7.77-7.84 (m,
1H); *C NMR (trans, CDCL,) 8 17.77, 27.03, 28.11, 39.01, 68.55, 74.29, 75.05, 83.88, 112.46, 120.09,
126.06, 128.25, 128.74, 129.20, 129.43, 155.51, 176.06. HRMS (FAB) Calcd for C,H,,0; [M]:
300.1725. Found: 300.1720.

OPiv

v

'H NMR (CDCl;) 8 1.32 (s, 9H), 1.65 (s, 6H), 2.17 (s, 3H), 2.74 (s, 1H), 5.23 (d, J = 10.9 Hz, 1H), 5.28
(d, J =17.7 Hz, 1H), 6.23 (dd, J = 10.9, 17.7 Hz, 1H), 6.96 (m, 1H), 7.30-7.15 (m, 2H), 7.81 (d, J =
7.6 Hz, 1H); "C NMR (CDCl,) & 26.5, 27.3, 27.8, 28.5, 39.3, 73.9, 75.0, 79.8, 84.5, 113.2, 117.3,
119.8, 127.9, 128.3, 130.1, 145.2, 153.6, 176.0.
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'"H NMR (CDCL,) & 1.12 (s, 9H), 2.07 (s, 3H), 2.72 (s, 1H), 3.83 (s, 3H), 5.01-5.07 (m, 2H), 6.88-7.01
(m, 4H), 7.23-7.30 (m, 1H), 7.34-7.41 (m, 2H), 7.78-7.84 (m, 1H); *C NMR (CDCl,) § 26.95, 28.10,
38.98, 55.26, 69.73, 74.25, 74.92, 83.89, 112.62, 113.80, 120.37, 128.13, 128.78, 128.94, 129.29,
155.53, 159.22, 176.11. HRMS (ESI) Calcd for C,;H,.NaO, [M + Na]: 389.1723. Found: 389.1733.
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'"H NMR (CDCl,) 6 1.33 (s, 9H), 1.50 (s, 3H), 2.52 (dd, J = 7.2, 14.1 Hz, 1H), 2.64 (dd, J = 7.2, 14.1
Hz, 1H), 6.00 (dt, J = 7.2, 15.6 Hz, 1H), 6.23 (d, J = 15.6 Hz, 1H), 6.79 (s, 1H), 6.85-6.91 (m, 1H),
7.01-7.32 (m, 8H); “C NMR (CDCl,) § 27.29, 27.35, 39.39, 40.05, 45.01, 116.34, 123.22, 126.10,
126.28, 126.47, 126.66, 126.94, 127.54, 128.33, 132.86, 133.60, 133.65, 137.57, 149.85, 176.72.
HRMS (ESI) Caled for C,,H,\NaO, [M + Na]: 385.1774. Found: 385.1773. HPLC Chiralpak AD-H
column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t; 5.5 min (major), 6.5 min (minor): 97% ee.
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'"H NMR (CDCl,) 6 1.33 (s, 9H), 1.49 (s, 3H), 2.47 (dd, J = 7.2, 13.6 Hz, 1H), 2.64 (dd, J = 7.2, 13.6
Hz, 1H), 5.98 (dt, J = 7.2, 15.6 Hz, 1H), 6.25 (d, J = 15.6 Hz, 1H), 6.79 (s, 1H), 6.79-6.85 (m, 1H),
7.06-7.28 (m, 7H); “C NMR (CDCl,) § 27.27, 27.31, 39.41, 40.31, 44.96, 117.84, 125.67, 126.14,
126.50, 127.09, 127.73, 128.09, 128.27, 128.37, 133.19, 133.30, 133.60, 137.39, 148.53, 176.62.
HRMS (FAB/LiCl) Calcd for C,,H,;CILiO; [M + Li]: 403.1652. Found: 403.1641. HPLC Chiralpak
AD-H column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t; 5.5 min (major), 6.6 min (minor): 97% ee.
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'"H NMR (CDCl,) 6 1.32 (s, 9H), 1.49 (s, 3H), 2.47 (dd, J = 7.2, 13.6 Hz, 1H), 2.64 (dd, J = 7.2, 13.6
Hz, 1H), 5.98 (dt, J = 7.2, 16.0 Hz, 1H), 6.26 (d, J = 16.0 Hz, 1H), 6.75-6.79 (m, 1H), 6.79 (s, 1H),
7.14-7.30 (m, 6H), 7.36-7.40 (m, 1H); "C NMR (CDCl,) § 27.27, 27.33, 39.41, 40.26, 45.01, 115.50,
118.25, 125.64, 126.14, 127.09, 128.37, 128.77, 129.50, 130.61, 133.27, 133.33, 133.56, 137.38,
149.02, 176.61. HRMS (FAB/LiCl) Calcd for C,,H,BrLiO; [M + Li]: 447.1147. Found: 447.1150.
HPLC Chiralpak AD-H column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t; 5.4 min (major), 6.6 min (minor):
94% ee.
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'H NMR (CDCl,) & 1.30 (s, 9H), 1.33 (s, 9H), 1.50 (s, 3H), 2.53 (dd, J = 6.9, 14.1 Hz, 1H), 2.63 (dd, J
=6.9, 14.1 Hz, 1H), 6.01 (dt, J = 6.9, 15.6 Hz, 1H), 6.20 (d, J = 15.6 Hz, 1H), 6.76 (s, 1H), 6.76-6.84
(m, 1H), 7.11-7.29 (m, 7H); "C NMR (CDCl,) § 27.21, 27.31, 31.47, 34.36, 39.38, 40.20, 45.04,
115.67, 123.26, 124.57, 125.54, 126.06, 126.40, 126.91, 128.32, 132.88, 133.62, 133.68, 137.59,
145.80, 147.62, 176.78. HRMS (FAB/LiCl) Calcd for C,H,,LiO; [M + Li]: 425.2668. Found:
425.2658. HPLC Chiralpak AD-H column (Hex, 0.5 mL/min) t; 8.5 min (major), 9.8 min (minor): 99%
ee.
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'H NMR (CDCL,) & 1.34 (s, 9H), 1.56 (s, 3H), 2.59 (dd, J = 8.0, 13.6 Hz, 1H), 2.68 (dd, J = 8.0, 13.6
Hz, 1H), 6.06 (dt, J = 7.2, 15.6 Hz, 1H), 6.26 (d, J = 15.6 Hz, 1H), 6.82 (s, 1H), 6.92-6.98 (m, 1H),
7.12-7.57 (m, 12H); *C NMR (CDCl,) § 27.30, 27.33, 39.41, 40.24, 45.11, 116.73, 125.49, 126.13,
126.19, 126.49, 126.73, 126.87, 127.00, 128.35, 128.75, 133.07, 133.63, 133.69, 136.33, 137.52,
140.73, 149.40, 176.72. HRMS (FAB/LiCl) Calcd for C,H,,LiO; [M + Li]: 445.2355. Found:
445.2340. HPLC Chiralpak AD-H column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t; 6.2 min (major), 7.6
min (minor): 97% ee.
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'"H NMR (CDCl,) 6 1.33 (s, 9H), 1.48 (s, 3H), 2.43 (dd, J = 7.2, 14.0 Hz, 1H), 2.64 (dd, J = 7.2, 14.0
Hz, 1H), 6.06 (dt, J = 7.2, 16.0 Hz, 1H), 6.24 (d, J = 16.0 Hz, 1H), 6.78-7.09 (m, 6H), 6.81 (s, 1H),
7.14-7.33 (m, 7H); “C NMR (CDCl,) § 27.29, 27.43, 39.40, 40.36, 44.76, 117.42, 117.62, 117.92,
119.45, 122.54, 126.12, 127.04, 127.91, 128.38, 129.67, 132.91, 133.03, 133.81, 137.47, 146.22,
151.84, 158.28, 176.78. HRMS (ESI) Calcd for C,,H,;,NaO, [M + Na]: 477.2036. Found: 477.2048.
HPLC Chiralpak OD column (Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 14.1 min (minor), 18.8 min (major):
97% ee.
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'"H NMR (CDCl,) 6 1.29 (s, 9H), 1.32 (s, 9H), 1.48 (s, 3H), 2.53 (dd, J = 7.2, 13.6 Hz, 1H), 2.63 (dd, J
=7.2, 13.6 Hz, 1H), 6.02 (dt, J/ = 7.2, 16.0 Hz, 1H), 6.24 (d, J = 16.0 Hz, 1H), 6.78 (s, 1H), 6.87-6.91
(m, 1H), 7.06-7.27 (m, 7H); "C NMR (CDCl,) § 27.27, 27.30, 31.16, 34.39, 39.38, 39.75, 45.05,
113.16, 120.49, 123.42, 126.10, 126.18, 126.51, 126.88, 128.32, 132.73, 133.72, 133.82, 137.69,
149.51, 150.99, 176.73. HRMS (FAB/LiCl) Calcd for C,H,,LiO; [M + Li]: 425.2668. Found:
425.2662. HPLC Chiralpak OD column (Hex/iPrOH 99.9/0.1, 0.5 mL/min) t; 10.8 min (major), 11.9
min (minor): 98% ee.
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'"H NMR (CDCl,) 8 0.77 (t, J = 7.6 Hz, 3H), 1.33 (s, 9H), 1.67-1.88 (m, 2H), 2.54 (dd, J = 7.2, 14.0 Hz,
1H), 2.67 (dd, J = 7.2, 14.0 Hz, 1H), 6.04 (dt, J = 7.2, 16.0 Hz, 1H), 6.23 (d, J = 16.0 Hz, 1H),
6.84-6.94 (m, 1H), 7.01-7.32 (m, 8H), 7.03 (s, 1H); *C NMR (CDCl;) & 9.31, 27.26, 32.00, 39.49,
44.26, 45.09, 116.22, 123.24, 124.09, 126.08, 126.27, 126.30, 126.87, 127.46, 128.30, 131.39, 132.64,
135.35, 137.62, 151.03, 176.22. HRMS (FAB) Calcd for C,;H,,O; [M + H]: 377.2117. Found:
377.2112. HPLC Chiralpak AD-H column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t; 5.2 min (major), 6.0
min (minor): 99% ee.
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'"H NMR (CDCl,) 8 1.34 (s, 9H), 2.48 (dd, J = 7.2, 14.0 Hz, 1H), 2.58 (dd, J = 7.2, 14.4 Hz, 1H), 2.60
(dd, J =7.2, 14.4 Hz, 1H), 2.70 (dd, J = 7.2, 14.4 Hz, 1H), 491 (d, J = 15.2 Hz, 1H), 4.93 (d, J = 10.0
Hz, 1H), 5.66 (ddt, J = 7.2, 10.0, 15.2 Hz, 1H), 6.03 (dt, J = 7.2, 15.6 Hz, 1H), 6.24 (d, J = 15.6 Hz,
1H), 6.84-6.89 (m, 1H), 7.02 (s, 1H), 7.03-7.28 (m, 8H); “C NMR (CDCl,) § 27.29, 39.50, 43.66,
43.94, 44.45, 116.32, 117.80, 123.17, 123.86, 125.89, 126.10, 126.66, 126.94, 127.59, 128.32, 131.42,
132.92, 134.02, 135.02, 137.52, 150.65, 176.06. HRMS (ESI) Calcd for C,;H,;NaO, [M + Nal:
411.1931. Found: 411.1937. HPLC Chiralpak AD-H column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t; 5.5
min (major), 7.1 min (minor): 99% ee.
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'H NMR (CDCl,) 6 0.90 (d, J = 6.8 Hz, 3H), 0.95 (d, J = 6.8 Hz, 3H), 1.32 (s, 9H), 1,89 (qq, J = 6.8,
6.8 Hz, 1H), 2.80 (dd, J = 7.6, 14.8 Hz, 1H), 2.86 (dd, J = 7.6, 14.8 Hz, 1H), 6.02 (dt, J = 7.6, 15.6 Hz,
1H), 6.34 (d, J = 15.6 Hz, 1H), 6.87-6.92 (m, 1H), 6.99-7.06 (m, 1H), 7.02 (s, 1H), 7.10-7.26 (m, 7H);
C NMR (CDClL,) & 17.90, 18.77, 27.28, 38.11, 38.85, 39.44, 47.27, 116.19, 122.74, 123.84, 126.03,
126.84, 127.16, 127.32, 127.42, 128.32, 131.97, 132.28, 135.62, 137.64, 151.40, 176.19. HRMS (ESI)
Caled for C,;H;NaO; [M + Na]: 413.2087. Found: 413.2098. HPLC Chiralpak WH column
(Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 10.3 min (major), 11.6 min (minor): 98% ee.
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'H NMR (CDCL,) & 1.33 (s, 9H), 1.50 (s, 3H), 2.52 (dd, J = 7.2, 14.0 Hz, 1H), 2.64 (dd, J = 7.2, 14.0
Hz, 1H), 3.77 (s, 3H), 5.99 (dt, J = 7.2, 16.0 Hz, 1H), 6.21 (d, J = 16.0 Hz, 1H), 6.79 (s, 1H), 6.69-6.91
(m, 4H), 7.03-7.09 (m, 1H), 7.11-7.18 (m, 2H), 7.25-7.30 (m, 1H); "C NMR (CDCl,) § 27.29, 39.38,
40.04, 45.00, 55.11, 111.75, 112.28, 116.34, 118.76, 123.21, 126.45, 126.64, 126.68, 127.55, 129.28,
132.74, 133.59, 133.65, 139.07, 149.86, 159.60, 176.68. HRMS (FAB/LiCl) Calcd for C,,H,LiO, [M +
Li]: 399.2148. Found: 399.2141. HPLC Chiralpak AD-H column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t;
7.3 min (major), 10.3 min (minor): 99% ee.
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'"H NMR (CDCl,) 6 1.33 (s, 9H), 1.51 (s, 3H), 2.50 (dd, J = 7.6, 14.0 Hz, 1H), 2.62 (dd, J = 7.6, 14.0
Hz, 1H), 5.98 (dt, J = 7.6, 16.0 Hz, 1H), 6.16 (d, J = 16.0 Hz, 1H), 6.79 (s, 1H), 6.85-6.91 (m, 1H),
7.02-7.30 (m, 7H); *C NMR (CDCl,) § 27.29, 39.39, 40.07, 44.95, 116.35, 123.27, 126.38, 126.59,
127.07, 127.28, 127.60, 128.46, 131.66, 132.51, 133.48, 133.72, 136.03, 149.85, 176.71. HRMS
(FAB/LiCl) Caled for C,,H,;CILiO; [M + Li]: 403.1652. Found: 403.1664. HPLC Chiralpak AD-H
column (Hex/EtOH 99.5/0.5, 1.0 mL/min) t; 6.5 min (major), 8.0 min (minor): 98% ee.
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'"H NMR (CDCl,) 6 1.34 (s, 9H), 1.50 (s, 3H), 2.14 (s, 3H), 2.52 (dd, J = 7.6, 13.6 Hz, 1H), 2.67 (dd, J
=7.6, 13.6 Hz, 1H), 5.84 (dt, J = 7.6, 15.6 Hz, 1H), 6.38 (d, J = 15.6 Hz, 1H), 6.80 (s, 1H), 6.84-6.90
(m, 1H), 7.03-7.34 (m, 7H); "C NMR (CDCl;) & 19.61, 27.29, 27.60, 39.39, 40.25, 45.01, 116.35,
123.19, 125.88, 125.91, 126.41, 126.69, 126.89, 127.51, 127.74, 129.85, 131.31, 133.48, 133.62,
134.99, 136.97, 149.86, 176.72. HRMS (ESI) Calcd for C,sH,;NaO, [M + Na]: 399.1931. Found:
399.1919. HPLC Chiralpak AD-H column (Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 6.6 min (major), 7.2
min (minor): 98% ee.
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'"H NMR (CDCl,) 8 1.31 (s, 9H), 1.44 (s, 3H), 1.46 (s, 3H), 1.58 (s, 3H), 2.30 (dd, J = 6.8, 13.6 Hz, 1H),
2.44 (dd, J = 6.8, 13.6 Hz, 1H), 4.95 (t, / = 6.8 Hz, 1H), 6.77 (s, 1H), 6.86—6.90 (m, 1H), 6.97-7.04 (m,
1H), 7.10-7.16 (m, 1H), 7.20-7.26 (m, 1H); *C NMR (CDCl,) § 17.89, 25.86, 27.09, 27.27, 39.35,
39.73, 40.04, 116.08, 120.08, 123.00, 126.76, 126.98, 127.28, 133.43, 133.78, 134.09, 149.93, 176.74.
HRMS (FAB/LiCl) Calcd for C,,H,LiO; [M + Li]: 321.2042. Found: 321.2035. HPLC Chiralpak OJ
column (Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 9.0 min (minor), 11.9 min (major): 97% ee.
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'H NMR (CDCl;) 8 1.31 (s, 9H), 1.44 (s, 3H), 1.45 (s, 3H), 1.54 (s, 3H), 1.64 (s, 3H), 1.82-1.95 (m,
4H), 2.30 (dd, J = 7.6, 14.4 Hz, 1H), 2.44 (dd, J = 7.6, 14.4 Hz, 1H), 4.98 (t, J = 6.4 Hz, 2H), 6.77 (s,
1H), 6.84-6.90 (m, 1H), 6.97-7.04 (m, 1H), 7.08-7.16 (m, 1H), 7.20-7.26 (m, 1H); "C NMR (CDCl,)
16.13, 17.61, 25.61, 26.62, 26.97, 27.27, 39.35, 39.86, 116.07, 120.18, 122.96, 124.20, 126.79, 126.90,
127.28, 131.15, 133.44, 134.02, 137.56, 149.97, 176.76. HRMS (ESI) Calcd for C,;H;,NaO, [M + Na]:
405.2400. Found: 405.2410. HPLC Chiralpak OJ column (Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 8.8 min
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(minor), 10.6 min (major): 97% ee.
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'H NMR (CDCL,) 6 1.31 (s, 9H), 1.42 (s, 3H), 1.52 (dd, J = 0.8, 6.0 Hz, 3H), 2.29 (dd, J = 6.8, 14.4 Hz,
1H), 2.41 (dd, J = 6.8, 14.4 Hz, 1H), 5.16-5.34 (m, 2H), 6.80 (s, 1H), 6.86-6.90 (m, 1H), 7.00-7.06 (m,
1H), 7.10-7.16 (m, 1H), 7.19-7.23 (m, 1H); "C NMR (CDCl,) & 17.99, 27.27, 27.42, 39.38, 39.80,
44.54, 116.15, 123.03, 126.63, 126.73, 126.81, 127.29, 128.31, 133.38, 133.86, 149.87, 176.66. HRMS
(FAB) Calcd for C(H,sO; [M + HJ]: 301.1804. Found: 301.1797. HPLC Chiralpak OJ column
(Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 9.5 min (minor), 15.3 min (major): 91% ee.
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'"H NMR (CDCl,) 8 1.36 (s, 9H), 1.55 (s, 3H), 2.81 (d, J = 13.2 Hz, 1H), 2.96 (d, J = 13.2 Hz, 1H), 3.72
(s, 3H), 6.56-6.75 (m, 6H), 7.02-7.14 (m, 2H), 7.28-7.35 (m, 1H); *C NMR (CDCl,) § 26.79, 27.36,
39.41, 41.39, 47.09, 55.02, 112.90, 116.22, 122.93, 126.09, 126.99, 127.49, 129.78, 130.99, 132.91,
133.78, 150.00, 157.94, 176.69. HRMS (ESI) Calcd for C,;H,\NaO, [M + Na]: 389.1723. Found:
389.1733. HPLC Chiralpak OD column (Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 15.6 min (minor), 19.8
min (major): 94% ee.
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'"H NMR (CDCl,) 8 1.51 (s, 3H), 2.62 (dd, J = 7.5, 13.8 Hz, 1H), 2.81 (dd, J = 7.5, 13.8 Hz, 1H), 4.42
(d, J=17.4 Hz, 1H), 4.58 (d, J = 17.4 Hz, 1H), 5,86 (dt, J = 7.5, 15.9 Hz, 1H), 6.31 (d, J = 15.9 Hz,
1H), 7.02-6.91 (m, 1H), 7.01-7.30 (m, 8H); *C NMR (CDCl,) & 20.47, 42.07, 50.35, 72.17, 117.93,
123.19, 124.12, 126.18, 126.75, 127.35, 128.40, 128.45, 128.96, 133.91, 137.04, 154.18, 210.65.
HRMS (EI) Caled for C,,H,;O, [M]: 278.1307. Found: 278.1310. HPLC Chiralpak AD-H column
(Hex/EtOH 99.5/0.5, 0.5 mL/min) t; 11.0 min (major), 14.5 min (minor): 97% ee.
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Current Data Parameters
NAME

11-22-04
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081122
Time .
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2930
™D 65536
SOLVENT cpel3
NS
DS 0
St 8012.820 Hz

0.122266 Hz
4.0894966 sec
287.4

62.400 use
6.00 use

300.0
1.00000000 sec
0.00000000 sec
0.01500000 sec

=

CHANNEL f1

1H
12.80 use
dB

0.00
400.1324700 MHz

F2 - Processing parameters

ST 65536

SF 400.1300173 MHz
wow EM
SSB

TR 020w,

v}
o -

<7

10 6 5 0 ppm
=) ol [nfwlu)=)(¢fw] |« 0
=3 ol lololo|o|ole| |o IS
— <l fafoafel =] (= ~
AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
o o H od YOodHY ® o~
@ o N ®O5 SRmom & oo woa =
- o - e demed G Curref? Ba%a paralfbters
© 0 MMM MNNNd N S NAME S~ 11692-03
b = A HAE ddddd o e EXPNO ™ & © ]
| PROCNO| 1
[ F2 - Acglisition Harameters
Date_ 20081122
Time 9.19
INSTRUM AVQ-400
PROBHD |||5 mm QNP 1H/13
PULPROG 29pg30
TD 65536
SOLVENT cpe13
NS 194
0
24038.461 Hz
0.366798 Hz
1.3631988 sec
16384
20.800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
0.00000000 sec
0.01500000 sec
CHANNEL f1
13¢
8.50 usec
~2.00 dB
100.6228298 MHz
CHANNEL £2
waltz16
18
70.00 usec
0.00 dB
15.00 dB
17.00 dB
400.1316000 MHz
F2 - Prdlfessing parameters
ST 3
SF 100.6127762 MHz
WoW EM
ssB 0
LB 1.50 Hz
GB 0
BC 4.00
T T T T T T T T T
190 170 160 150 140 130 90 80 70 ppm
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AVQ-400 QNP Proton starting parameters.

O

O

12

8.058
8.052
7.588
7.582
7.566
7.560
7.409
7.390
7.346
7.329
7.309
7.281
7.260
6.935
6.912
6.815
6.775
6.420
6.407
6.393
6.380
6.367
6.353

7/16/03.

Revised 7/22/03 RN

©
o
©

4.822

<

S 22 =l

TMS

ZPh

—1.563

0.389

0.347

0.249
0.240
0.088

Current Data Parameters
AME 11-22-07
EXPNO 1
PROCN 1

F2 - fcquisition Parameters
Date_| 20081122
Time 3
INSTR| AVQ-400
PROBH] 5 mm QNP 1H/13
PULPI 2g.

TD 65536
SOLVENT cpel3

NS 8

DS 0
SWH 8012.820 Hz
FIDRE] 0.122266 Hz
AQ 4.0894966 sec
RG 362

W 62.400 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCRESf 0.00000000 sec

0.01500000 sec

CHANNEL £1

1H
12.80 use
0.00 dB
400.1324700 MHz

F2 - Processing parameters
SI 65536
SF 400.1300178 MHz
WDW EM
SSB 0
= o a0 us
T T T T T T T 1
9 8 7 6 5 4 0 ppm
bl (N o | o o
o —|o|o(in| oo o o <t
— AN |H|O| [H | — o [es]
AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
g 8 AR Y20 wviseg U o
S 2 Jo8moSoba o~ L3 No® o ©
7 & e o om o & o nee 5 Current Data Paramete%s
~ 0 MO ONNNNN — - o o ~ o o NAME 11-22-66
S = 4832533333 S92 a2 EER S BXENO 1
PROCNO b |
F2 - Acquisition Parameters
Date_ 20081122
Time 9.38
INSTRUM AVQ-400
PROBHD 5 mm ONP 1H/13
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 322
Ds ]
S 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1638
DW 20.800 usec
DE 6.00 usec
TE 300
Dl 2.00000090 sec
d11 0.030000Q0 sec
DELTA 1.89999998 sec
MCREST 0.000000Q0 sec
0.015000Q90 sec
CHANNEL f1
C
8.30 usec
-2.00 dB
100.6228298 MHz
CHANNEL f2
waltz16
H
70.Q0 usec
0.40 aB
15.40 aB
17.90 dB
400.13160Q0 MHz
F2 - Processing paramgters
SI
SF 100.6127795 MHz
WDW BEM
SSB 0
LB 1.40 Hz
GB 0
PC 4.90
T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 20 10 0 ppm
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AV-300 Dual C-H probe proton starting
N, MM A O NOW N0 000NN ©
IV ootawsdootaodddodmds
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N - RCRCRCRER R R RN v}
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_-a.741
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- al el ~ -

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

g t AN NOMOD® o
jat o Somaca®meme b CHo®ma NN 0 e
© v CNARDDE O WO o NS89 < ArBent Data Parameters
~ 0 MNANNAN NN Qo orE o @ o UBER minoru
o 2 R PVR R Rh BB i eSS~ O a ke 08207203
EfpRo
PROENO 2

F3l- Acquisition Paramet:
e 20080807

AVB-400

5 mm PABBO BB-
zgpg30

65536

cpel3

576

23980.

0.365918 Hz

1.3664756 sec
38

294.3 K
50000000 sec
03000000 sec
39999998 sec
00000000 sec
01500000 sec

coror

CHANNEL £1

13c
8.50 usec

-2.00
100.6228298 MHz

CHANNEL £2
waltzl6
10

70.00 usec

400.1316005 Mz

quisition parameters
2

64
500.1321 MHz
65.54

undefined

F2 - Processing parameters

- —— J l T Jﬂ | |

T T T T T

T il T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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mikimoto-SM-Cl-1H

AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
COHMOVONVPRONNOMNINET=OW DN NN ON ~
COHAWVWIANANTEWVMNN A0 LT OLON®OIDI O — O o~
DOLOMNONNNNNNNROESTOMOMOAN ™~ © o~
e e L e o N R R R RN CRC R ~

Cl

——2.050

7

——1.202

Current Data Parameters
USER katsukawa
NAME mikimoto-SM-Cl-1K
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
20080820
AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2930
65536
SOLVENT cpei3
] 8
DS 4
SWH 8012.820 Hz
FIDRES 0.122266 Hz
2Q 4.0894966 sec
RG 16
oW 62.400 use
DE 6.00 use
TE 292.8 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL £1
1
12.80 use
0.00 dB
SFO1 £00.1324700 MHz
F2 - Processing parameters
SI 36
SF 400.1300173 MHz
WDW EM
Sy n

9 8 7 6 5 4 3 2
o ~N n g
S < lolo| |o o o
- alel e o ™

ppm

c\AVQ-/!(JC QNP Carbon StaLtlng parameters '{Dl{ﬁﬂ/g,}ouj;«%s%iljé\(élﬂl RN.—<
=) > QMoo o o 4 wgesa 9 N o 59
© @ G OB ®E W m o« & 1 2% 2 Current Da%a Parametef}<
~ o LR EEERERE - M FresT ®© USER katsukawars
- B PRI R R R - ® rrecs O NAME Ok imot oMot N 35
\ | EXPNO 1)
\\\ VZ?/ \\/ R :
F2 - Bcquibition Faramlters
Date_ 20080820
Time s
INSTRUM AVQ-£00
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
TD 65536
SOLVENT cpcl13
NS 1706
0
24038.461 Hz
0.366798 Hz
1.3631988 sec
16384
20.800 usec
6.00 usec
292.8 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
0.00000000 sec
MCHRK 0.01500000 sec
NUCL
Pl .50 usec
PL1 -2.00 dB
SFOL 100.6228298 Miz
wo== CHANNEL £2
CPDPRG2 waltz16
uC2 18
BCPD2 70.00 usec
PL2 0.00 GB
PL12 15.00 dB
PL13 17.00 dB
SFO2 400.1316000 MHz
F2 - Processing parameters
SI 8
SF 100.6127755 MHz
WDW EM
ssB 0
LB 1.50 Hz
GB
BC 20.00
|
T T T T T Ty T T T T T T T T T N
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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AVQ-400 ONP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
OENVNFIOMNO M HO®® < 0 o~ o s~ o
NMNOOOINN™W0 TS oo ~ < — VN O ©
AT MMMNMNNN®SS®® ~© ™~ o © NN ©
O N R SR CRCR RG] ~ ~ ~ o O
OPIV Current Data Parameters
NAME 11-21-06
EXPNO 1
Br PROCNO 1
F2 - Acquisition Parameters
\ Date_ 20081121
\ Time 10.59
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2930
D 65536
O SOLVENT cpcl3
NS 8
DS 0
E 8012.820 Hz
FIDRES 0.122266 Hz
/\ AQ 4.0894966 sec
Ph RG 28.1
1 c DW 62.400 use
DE 6.00 use
TE 300.0 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
1H
12.80 use
0.00 dB
400.1324700 MHz
F2 - Processing parameters
SI 655
SF 400.1300177 MHz
WO EM
SSB [
TR o 20w,
I T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
o N 0 <t < o o o
=1 oSloy o =1 o o o 0
— ~ — ~ — n o
AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
o S MO Ao o0 @0
S =] AR NO WS~ K o dowww o o © o
© < V0O M <o o mgvean 9 Curfnt Data FRr3meters
~ 0 MmO mmmaNNN S o EnodS ®© NAMEY lt-21-05
- - i iR R R R R RO R ad N N NN EXPRD G
\ PROGNO 1
| F2 4 Acquisitidn| Parameters
| | Datd_ 81121
Time .
INSTRUM AVQ-400
PROBHD 5 mm ONP 1H/13
PULPROG 29pg30
TD 65536
SOLVENT cpcl3
NS 195
DS 0
S 24038.461 Hz
FIDRES 0.366798 Hz
2Q 1.3631988 sec
RG 16384
bW 20.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
Pl 8.50 usec
PL1 -2.00 4B
SFOL 100.6228298 MHz
HANNEL| £2
altz16
1H
70.00 usec
0.00 dB
15.00 dB
17.00 dB
400./1316000 MHz
F2 - Processing jparameters
SI 32768
SF 100.[6127769 MHz
WDW EM
SSB [
LB 1.50 Hz
GB 0
PC 4.00
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 ppm
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AVB-400 ZBO Proton starting parameters
MEMUINEOAFOMMAOLORNOMAYM™ @ o~ @© aLvEHAANO>O
NAHOANM A=V OWMN OO — o « OIS NO WO
DOLMNMO M ANNNNDODS O™ ~ o~ o~ CoOMYTMMANNHO
R e A CRCRCRE R <+ ~ NN A A A A A
| T T T T T T T T T T 1
9 8 7 5 4 3 2 1 0 ppm
ol [mfw]ay [eo|m @
S| |ov|ov|®| |ovfof |o o o @ o~
| el lol= — ~
AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
« o v coommwYOoN ©
o =1 ©® NowmNY~On o wNo a0 - ToaN
< - RN SN 1 N ~3rient Data Parameters
~ i T OMANNNNNN o MO nY® o CNAME 08-07-09
p B P R R L L I B N NN & o omisNo 7
| PROENO 1
] F4 [- Acquisition Parameters
Date_ 20080807
Time 13.52
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT cpcl13
NS 227
DS 0
E 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
oW 20.850 usec
DE 6.00 usec
TE 295.1 K
D1 1.50000000 sec
dil 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
13c
8.50 usec
-2.00 dB
100.6228298 MHz
CHANNEL £2
waltz1l6
1H
70.00 usec
-3.00 dB
16.00 dB
16.00 dB
SFO2 400.1316005 MHz
F1 - Acquisition parameters
NDO 2
D 64
SFQ1 500.1321 MHz
FIDRES 65.540741 Hz
SW 8.387 ppm
FMODE undefined
F2 |- Processing parameters
ST 32768
i " i " 11 " " JJ i NP AN -
i b L (g g la Qi f d Y g W " T
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S-21



mikimoto-SM-Ph-1H

AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
ONTIWNOANN VNS A0 O OIN L) P 0Ol O WO ® o o @ © o
WOOVI~VIOAENNODOINAONN O MO O @ ~ - o o o
HHOWVIVWVIEITIIMNOMM MO DD NN T TP T O D ot e ® - o ™
R e e e e e e e R Ll T S S S R e R R R R R < o~ N —

Ph

§

-0.264

Current Data Parameters
USER

katsukawa
NAME mikimoto-SM-Ph-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date. 20080820

Time

INSTRUM

PROBHD

PULPROG

D

SOLVENT

NS

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 16

DW 62.400 use

= 6.00 use
293.1 K

1.00000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL £1 =

14
12.80 use

0.00 dB
SFO1 400.1324700 MHz
F2 - Processing parameters
sI 65536
SF 400.1300170 MHz
WDW EM
QR n
\ j
- . U S
T T T T T T T T T T T 1
9 7 6 5 4 3 2 1 0 ppm
—[o|n]N] |v | ™ [N < ™
st ||| oo o o o o ©
] O 8 ) 5 ) s o o

AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
o & FooloNdR e r-dsom " o
o @ COAMmebwBOO~ 0T o o © No®wo N o -
© < CUMANARBIE N~ OO ©oaeven 9 Current Dath Parametef} <
e [} FOMONNNNNNNNNN — ™ ~eSw s 0 USER o katsukawa r~
“a a AHAARMAE AN HHAS® - X rrR~~ O NAME Pk imotoo SMoER N 3¢
W\ N |
\ | ] PROCNO J
| d F2 - Acquidition Parameters
Date_ 20080820
Time 2
NSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
™ 65536
SOLVENT CDC13
NS 1659
DS 0
SwWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 293.1 K
D1 2.00000000 |sec
d11 0.03000000 |sec
DELTA 1.89999998 |sec
MCREST 0.00000000 [sec
MCWRK 0.01500000 |sec
CHANNEL £1 =
13¢
8.50 [usec
-2.00
100.6228298 [Méiz
= CHANNEL £2
CPDPRG2 waltzl6
1H
70.00 [usec
0.00 [d3
15.00 [aB
17.00 |dB
400.1316000 [MHz
F2 - Processing parametdrs
s1 32768
SF 100.6127901 |mHz
WDW EM
sSB 0
LB 1.50 |Hz
cB 0
BC 10.00
. L W, L M
T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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AVB-400 ZBO Proton starting parameters
NN AM YN O MY N OO0 < o~ o © ™ o
OPIVm‘—cc\\oq«NHmmmowmmm N ~ < 0 ©
FHEOMPO NN NNO OO ~ o~ © o ) —
Pho L N S SR C R RN < s ~ ~ — —
I\
Qi:f k§§§§%ﬁ§?ﬁ//ji// \/ ’
A
r T T T T T T T T 1
9 8 7 6 4 3 2 1 0 ppm
o <t[m]wo] |0 o o o
olm| (ool | ~ @ 0
| ldlolo| o S} o ~
AVB-400 ZBO Carbon $tarting paramters 6/11/03 RN
53 1 YSowmoramaw 0
> =3 ©o TR OVOT T ONA © ~ Nowow o o @ o
0 ~ = o SNoRRNYTNA®D o sonev A Curren® Data Pardielers
= w o @ MO NNNNN N = o o Erosw o USER o @imoru
N - B LR R b B i S8 S © mmERs o NAME © 0S92
| \ ’ | ) ‘ | | EXPNO | 1
{ | PROCNO {1
| |\ r l i ¥
[ ) F2 - Atquisition Parameters
e_ 20080926
8.41
AVB-400
5 mm PABBO BB-
29pg30
65536
€DCl13
418
0
23980.814 Hz
0.365918 Hz
1.3664756 sec
16384
20.850 usec
6.00 usec
300.0 X
1.50000000 sec
0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
PL1 -
SFOL 100.627
CHANNEL £
wallez16
1H
70.00 usec
+3.00 dB
16.00 dB
1s.00 aB
sFO2 400.1316005 MHz
F2 - Processing parameters
ST 2768
SF 100.6127751 Miz
WDW EM
5SB 0
LB 1.50 Hz
=3 [
BC 4.00
T T T T T T T T T LASARARRARE T T L AR A N
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
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AVB-400 ZBO Proton starting parameters. 6/11/03 RN
MACONFNNS AL A O U o 0 1) o ) ~ ooy -
O TN OFNOOOOONMATM OO~ wn < o~ = o O [~ W el
VOHTMMMMOANNNOOO OIS PP FNM PS T [ o o n MmN oY Lal
[ S e e N N R R R R CR CRC R R v <« < o~ o~ - HHO o =
oA W V | BIAY
s |
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Current Data Parameters
USER minoru
NAME 09-23-09
EXPNO i
PROCNO 1
\ F2 - Acquisition Parameters
Date_ 20080923
Time 19.23
INSTRUM AVE-400
PROBHD 5 mm PABBO BB-
O PULPROG 2g30
65536
SOLVENT CcDC13
NS 8
DS 0
SWE 8278.146 Hz
Ph FIDRES 0.126314 Hz
AQ 3.9584243 sec
1 g RG 181
DW 60.400 use
DE 6.00 use
TE 300.0 X
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CEANNEL £1
1H
8.20 use
-3.00 4B
400.1324710 MHz
F2 - Processing parameters
SI
SF 400.1300172 MHz
WDW
QR o
r T T T T T T T T T T 1
g 8 7 6 5 4 3 2 1 0 ppm
ofmirs|r~}{s o <t il =, wn uny
O |m|w|lo|o =} =N o o ©|wn
AN [N bl | il o™ o
AVB-400 ZBO Carbon Start)ng paramters 6/11/03 RN
@ a H aommoNo  © 0
=3 oo« s S R N R ~ n NowE o W o o ®vw
© 9 oo O NOEECOT - Iy S qele% 7 Curreft Ddta Bhrdn@eers
= 0 0 M ONNNNNN o — < CEoTm © USER & ¥ o ocominoru
b - A He Ao A S - - ® ~rR~~ O NAME @ ™ O §93.08
| { ) EXPNO 1
\ / SRocn :
! il F2 - Acquibition [Harameters
Date_ 20080923
Time 19.14
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT CDC13
NS 154
DS 0
swH 23980.814 Hz
FIDRES 0.365918 Ez
20 1.3664756 sec
RG 16384
oW 20.850 usec
E 6.00 usec
TE 300.0 K
D1 1.50000000 sec
d11 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f]1
100.62)
== CHAN
CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13 16.00 dB
SFO2 400.1316005 MHz
F2 - Processifg parameters
ST 32768
SF 140.6127766 MEz
WDW EM
SSB [
LB 1.50 Hz
GB 0
BC 4.00
¢
] i
| |
T T T T T T T T T T T T T e T I
180 170 160 250 140 130 120 10 100 90 80 70 60 50 40 30 ppm
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AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
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Current Data Parameters
USER minoru
NAME 09-23-01
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
pate_ 20080923
Time 8.26
INSTRUM AVQ-400
PROBHD 5 mm ONP 1H/13
PULPROG 2930
™ 65536
SOLVENT cpci3
NS 8
DS 0
St 8012.820 Hz
FIDRES 0.122266 Hz
20 4.0894966 sec
RG 128
oW 62.400 use
DE 6.00 use
TE 292.8 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 = =
1H
12.80 use
PL1 0.00 aB
SFO1 400.1324700 MHz
F2 - Processing parameters
ST 65536
SF 400.1300173 MHz
WoW =
acr n
T T T T T T T T T T 1
9 8 7 6 5] 4 3 2 1; 0 ppm
| 2ISLIL L . AL n
SR IS e i ==t Q|
) I PSS PN P [ PN Lq leal (o] il ol |en
AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
o & DHdoNOD N T
o - SOmaLoEneTm o« ODENODa “ @
w I L L R =] e - ®  clxrent Data Paranfters
= 0 MEOdANNNANR o NorEwy © o o USER minoru
— - PRI RR PR BA PR R R i a SCEEEN © @ o NaME 09-%3-09
EXPNO 1
F:%OCNO 1
L t F? - Acquisition Parameters
0080923
2VQ-400
S mm QNP 1H/13
gpg30
65536
cpel3
194
0
24038.461 Ez
0.366798 Hz
1.3631988 sec
1638
20.800 usec
6.00 usec
293.1 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
0.00000000 sec
0.01500000 sec
CHANNEL f1
13c
P 8.50 usec
P1 -2.00 B
sgo1 100.6228298 Mz
CHANNEL £2
CEDPRG2 waltzl6
Njc2 18
P¢PD2 70.00 usec
P2 0.00 dB
P12 15.00 dB
PL13 17.00 dB
s¥02 £00.1316000 MHz
F3 - Processing parameters
s 32768
s 100.6127769 Miz
Wi =M
S$B 0
L 1.50 Hz
al 0
P 5.00
|
i
|
. “l‘ RTINS 1) s i s " o de
MW e ik AT o ki |k Lo G
T T T T T T T T T T T T T T 1 T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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. AVB-400 ZBO Proton starting parameters. 6/11/03 RN
ONOVONOSFIVNOINNODWOWODOONNMTEOVONWVWWOWMOH AL~ ML OO0 N
OCFOOVONMANDOLIMN AN FTANNATODTOVOLISODOWOILIMAANEFNOO®WMLU O
NNNOAOOOONOMEHIIIMMODOVOOOEEETET—AO0O0OTTMANNAAAOSNTMNNO
FENLLLVLVLVVVVYVYVVLVLVYUNVNOWOINVODOLOLOLOFTIMOOMOHMNMNMOAN A A A A A

L L L)
) i LI ‘
OPiv W 0sT31%58
- EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080924
me 13.39
\ INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
O SOLVENT cocl3
DS
SWH
H
/\ sec
Ph
1 H .00 use
| 300.0 K
1.00000000 sec
0.00000000 sec
0.01500000 sec
CHANNEL £1
1H
8.20 use
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
s1 327
SF £00.1300175 MHz
WOW M
asr n
L A w,
I T T T T T T T T T 1
9 8 7 6 5 3 2 1 0 ppm
(= (|| |ofoy — IS o o Dl | aal o o
ol |ov|on|«| |o]oy ) o o |o ollo| |o =)
— || [N o — — o alital o
AVB-400 ZBO Carbon Starting paramters 6/1
— & mene o o
@ N oNuTITNn B0 ameo®mn w0 o ~
v 0 ~rovowo o anaer, 3 c®rentData Paramefers
~ w NN NN — o~ ~ o n © USHR a minoru
- a R R R R R N N R o A 09-2905
\ / Exbno 1
\ / PROCNO 1
‘ F2l - Achuisition Padameters
Date_ 20080924
Time 13.24
INSTRUM AVB-400
DROBHD 5 mm PABBO |BB-
PULPROG zggg30
iy 63536
SOLVENT chc13
NS 131
DS 0
SWH 239804814 Hz
FIDRES 0.369918 Hz
a0 1.3664756 sec
RG 14384
DW 201850 usec
DE .00 usec
E 3do.0 K
D1 1.50000000 sec
dll 0.03004000 sec
DELTA 1.39999998 sec
MCREST 0.00004000 sec
MCWRK 0.01509000 sec
NUCL 13¢
Pl .50 usec
PL1 -4.00 a2
SFO1 100.6224298 MHz
CHANNEL £2 |===
CPDPRG2 walfz1l6
NUC2 18
N 7¢.00 usec
-3.00 dB
14.00 dB
14.00 dB
400.1314005 Mz
Processing pardmeters
33768
100.6127766 MHz
B
0
.50 Hz
0
.00
bk 4 bl L ikl ol i ] HWﬂW
e | # " i iy )
Y i
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm



AVD-400 ZBO Proton starting parameters. 6/11/03 RN

Current Data Parameters
o s

1 SER minoru
1\ NAME 10-17-08
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081017
Time 20.21
\ INSTRUM AVB-400
PROBED 5 mm PABBO BB-
PULPROG 2930
™D 65536
O SOLVENT CDC13
NS 8
DS 0
SWH 8278.146 Hz
FIDRES 0.126314 Hz
2Q 3.9584243 sec
RG 322.5
oW 60.400 use
H DE 6.00 use
l TE 300.0 X
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 ==
NUCl 11
P1 8.20 use
PL1 -3.00 dB
SFOL 400.1324710 MHz
F2 - Processing parameters
s1 68
SF 400.1300175 MHz
WDW EM
qsn n
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
— oldlfwlvlo o 0 hod ™| [Nfoo Ay
o <|o|[nfolo| o ~ of | «f oo o
S ojollofol—| [+ - =l o ol feuf~| e
AVB-400 zBO Carbon Starting paramters 6/11/03 RN
i =] on o0 w0 na o
b 153 R ROV R A e} o 0N NO® o o w © o
0 v CHON®E 0O o A N - “tcufent D&a Paramdters
o~ w MOMOHNNNNNNN — Mo~ 0 © o USER minoru
P - i gi Rt pa A PR LR i = © @~ = o @ Nafk & g9-g3co2
| Wl W l
PRQCNC 1

F2 |- Acquibition Pakameters
Date_ 20080903
43

AVB-400

PROBED  5{mm PABBO BB-
PULPROG zgpg30

T™D 65536
SOLVENT cpCl13

NS 786

DS 0

SWE 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384

oW 20.850 usec
DE 6.00 usec
TE 205.9 K
D1 1.5000p000 sec
di1 0.0300P000 sec
DELTA 1.3999P998 sec
MCREST 0.0000p00C sec
MCWRK 0.0150D000 sec

IANNEL £1

100.622f

ANNEL £2)
wall
7
1]
16.00 dB
400.1315005 MHz

F1 - Acquipition pafameters
2

NDO

TD 64
SFO1 500.[1321
FIDRES 65.54p741
sW 8.387
FnMODE undeflined

F2 - Procepsing par

T T T T T )
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 rpm



AVB-400 ZBO Proton starting parameters. 6/11/03 RN
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Current Data Parameters
. USER minoru
P NAME 10-15-08
IV EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081015
\ Time 16.22
INSTRUM AVB-400
\ PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT cDc13
O NS 8
DS 0
swH 8278.146 Hz
FIDRES 0.126314 Hz
OMe 20 3.9584243 sec
RG 256
oW 60.400 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £l =m===:
1H
8.20 use
~3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 32768
s 400.1300175 MHz
WDW M
pres n
J Weithioze  coe o
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
o al — — o ~N oY
o af |o]ov 15} o @ o ® <
— - — o~ o o~ ®
AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
& s P Hoomne <o coo
S by & Ah@mod~ Yo mho w cowmon o o N
< o & doomes oo Mo Qo nevan = S Current Dat® Parameter S
~ 0 (] MANNNNN N e [} SO © 0 USER o i ®
b a PN v S s s ® ~Ee~~ O I e ) &~
EXPNO 1 ’
PROCNO 1‘
\
I F2 - Acquisition Parame}tLrs
20081015
.56
AVB-400
5 mm PABBO BB
zgpg30
55536
cpc13
164
0
23980.814 Hz
0.365918 Hz
1.3664756 sec
16384
20.850 usec
6.00 usec
300.0 K
1.50000000 sec
0.03000000 sec
1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1 ===
13¢
8.50 psec
-2.00 §B
100.6228298 fiHz
~ CHANNEL £2
waltz16
1H
sec
F2 - Processing parametefs
s1 32
SF 100.6127765 ez
WDW M
SSB o
LB 1.50 Hz
GB 0
BC 4.00
T T T T T T T T T T T T T
170 160 150 140 130 120 90 80 70 60 50 40 ppm



» AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
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OPlV Current Data Parameters
NAME 10-13-05
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081013
\ Time 10.07
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG
TD
SOLVENT
NS
DS
S|
FIDRES
\ a0
RG
bW
DE X
TE 673.2 K
/ D1 1.00000000 sec
MCREST 0.00000000 sec
Cl MCWRK 0.01500000 sec
1 I CHANNEL f1 =
1H
12.80 use
0.00 dB
400.1324700 MHz
F2 - Processing parameters
SI 6
SF 400.1300173 MHz
WDW EM
SSB [}
TR 020w
L
T T T T T T T T T 1
8 7 6 5 4 3 2 1 0 ppm
o OO | n — — (o)}
o (o] I (=] [o)] (=] =] (=) (=] o o
— O] — = N [oe]
AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
e 2] BN EHEE EES @
S I R R S SR e P o0 cowoo i o 0 m
& N O S N & mowvam o Current DSta Paramet&s)
2 @a MmEANNaNQQ = n o CEoss ® NAM; o 10-13 0045
b 3 iRl P ph B B b b | pat ® SReeN o pater &
i PROCNO 1
/ F2 - Acquilsition Parahdters
Date_ 200810
Time -
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
™D 65536
SOLVENT €DC13
NS 227
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 35 .5
bW 20.800 usec
DE 6.00 usec
TE 673.2 K
b1 2.00000000 sec
a1 0.03000009 sec
DELTA 1.89999998 sec
MCREST 0.0000000¢ sec
MCWRK 0.0150000¢ sec
PLL -2.00 dB
SFO1 100.622829§ MHz
CHANNEL f2
waltzl
1
70.0Q usec
0.0¢ dB
15.00 dB
17.00 aB
SFO2 400.131600( MHz
F2 - Processing parameters
SI 327
SF 100.6127799 MHz
WDW EN
SSB
LB 1.5¢ Hz
GB
rC 4.0
W o N N PP iR " ‘
f L ¥ 4 oty
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 S Qb 90 80 70 60 50 40 30 ppm



AVB-400 ZBO Proton starting parameters. 6/11/03 RN
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OPiv Current Data Parameters
11-04-05
EXPNO 1
PROCNO 1
DU /u
\ USER minoru
\ F2 - Acquisition Parameters
Date_ 20081104
18.33
INSTRUM AVB-400
O PROBHD 5 mm PABBO BB—
PULPROG 230
D 65536
SOLVENT cbci3
NS 8
DS 0
sw 8278.146 Hz
0.126314 Hz
3.9584243 sec
228.1
60.400 use
6.00 use
300.0 X
1 m 1.00000000 sec
0.00000000 sec
0.01500000 sec
CHANNEL £l ==m=s===
1H
8.20 use
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 2768
SF £00.1300177 MHz
wnw Y
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1; 0 ppm
o < — o V| |oo o
o o |on] | o o V| oY o
A — ~N ISR o
AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
~ Iy Jo'ddadoawona o
o - A R R AR R A QR I3 ~ NO®©Oo W 0 0 o o
< w0 NINO O ®®NGWNNS ~ % aSen 2 Curfent Data Fdf3meters?
~ 0 MOaanMAdNNNNNNQ = o mnovw @ NAMB 0 T5-04-067
b - A RA R BLRA R RABA b b= NN R EXFRO RN
[ PROENO 1
F2 | Acquisition Paramefers
! Date_ 0081104
Time 18.3
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT CDC13
NS 182
DS 0
SWH 23980.814 Hz
FIDRES 0365918 Hz
20 113664756 sec
RG 16384
bW 20.850 usec
DE 6.00 usec
TE 300.0 K
D1 1.90000000 sec
a1l 0.43000000 sec
DELTA 1.39999998 sec
MCREST 0.40000000 sec
MCWRK 0.41500000 sec
£1
13c
8.50 usec
PL1 -2.00 &B
SFO1 1006228298 MHz
PL13 16.00 dB
SFO2 4001316005 MHz
F2 - Processing |parameters
ST 32768
SF 1006127737 MHz
WD EM
SsB 0
LB 1.50 Hz
GB 0
BC 4.00
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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AVB-400 2ZBO Proton

starting parameters.

6/11/03 RN
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L O e S ol ol V= R R R R V- v T R T N T ST o~ N
OPiv
minoru
NAME 09-20-04
EXPNO i
PROCNO 1
\ F2 - Acquisition Parameters
\ Date_ 20080920
Time 19.21
INSTRUM AVB-£00
PROBHD 5 mm PABBO BB-
O PULPROG 2930
™ 65536
SOLVENT ¢DpC13
NS 8
DS [
SWH 8278.146 Hz
FIDRES 0.126314 Hz
20 3.9584243 sec
1in G 161.3
bW 60.400 use
DE €.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
NUCL
1 8.20 use
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 2768
SF 400.1300175 MHz
WoW El
cem
T T T T T T T T T T 1
C) 8 7 6 5 4 3 2 1 0 ppm
(= o [0 o ingd <+ wlfojm w0
o | ooy o (=} o O+ —
- Al o — o~ o ollmle
AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
o &5 5700~ ww m
S o & Ara oo @ o dowm®m <« © mow o
< v ¢ gwo oo o Qonewen « Oturrent DALY Yarametdrs
- n [} NN~ N = - ™ ~ 0N s <« CJSER @ [~ 1 mimoru
- a 4 833 an A @ rrERS S naMz QN g9T50%05
\ \}/ EXPNO l 1
( PROCNO h o
F2 - Acquibition Parkmeters
Date_ 20080920
Time 19.24
INSTRUM AVB-400
PROBHD S mm PABBO BB-
PULPROG 2g9pg30
™ 65536
SOLVENT cocl13
NS 155
DS 0
SWH 23980.814 Hz
FIDRES 0.365918 Hz
20 1.3664756 sec
RG 16384
oW 20.850 usec
DE 6.00 usec
T 300.0 K
D1 1.50000000 sec
di1 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
1
PL1 -2.00 dB
SFOL 100.6228298 MHz
= CHANNEL £2
waltzl6
1H
70.00 usec
-3.00 dB
16.00 dB
16.00 d3
400.1316005 MHz
F2 - Proces$ing parameters
sI 68
SF 100.6127744 Miz
Wow EM
ssB 0
LB 1.50 Hz
GB 0
BC 4.00
| : | !
- SRR NN O O OO V. | R N b
g ¥ WA AP bt A y y i o) ¥ o oo iy
T [ T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



. AVB-400 zBO Proton starting parameters. 6/11/03 RN
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Current Data Parameters
USER minoru
NAME 10-20-07
O EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081020
Time "
INSTRUM AVE-400
PROBHD 5 mm PABBO BB-
1 PULPROG 2930
o TD 65536
SOLVENT cpel3
NS 8
DS 0
SWH 8278.146 Hz
FIDRES 0.126314 Hz
2Q 3.9584243 sec
RG 228.1
oW 60.400 use
DE 6.00 use
TE 300.0 X
bl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CEANNEL £1
11
8.20 use
-3.00 dB
400.1324710 MHz
Processing parameters
32768
400.1300175 MHz
n
L A‘,AJ U L_A.,__4_4444,4<44<;<4,,, -
I T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
AR . o el
o | |o of o =1 o o |o|wo o
- ol e - o I = lslal e
AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
o~ £ = SN o
o © o R o Nowad N N @ o~ ©
o - a dov e o o Neven < . %urrent DEXL BBrametels
= 0 @« SRR M EEowns < o 0 omi
- ~ i R pipat N N v ™ avE NN NNl
) |

SUSER  ® 1~ 0 riowu
| -

i

ion Parbheters
1

—_—123.76
— 1107
112.35

| W

.
g
g
:
EXPNO
\‘ \ [procNo \
| \ |
B8.44
AVB-400

PROBHD 5 mm PABBO BB-

PULPROG 2gpg30
D 65536
cpe13
NS 164
DS [}
SWH 23980.814 Hz
FIDRES 0.365918 Hz
20 1.3664756 sec
RG 16384
bW 20.850 usec
. DE 6.00 usec
TE 300.0 K
D1 1.50000000 sec
di1 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL £1 =
13C
8.50 usec

-2.00
100.6228298 MHz

IANNEL £2
waltzl6

18
70.00 usec
-3.00 dB

.00 dB
400.1316005 MHz

F2 - Procedsing parameters
SI 32768

SF 100.6127751 Mz
WDW
SSB 0
LB 1.50 Hz
GB 0

| PC 4.00

L T i T T T T T LA N N
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AVB-400 ZBO Proton starting parameters
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OPiv il ilicinimnnnn  vaa SddddddddadGeses
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AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
& 5 aocthnoomnno oo
S i SREHACSRAS 2m © dooua v o o o ~ o
© w0 AOABD®EONOO &N T weveNn «© ©; curt&t Data PardReters
(2] w NNNNNNNNNAN M VNS © ] o NANE 09919-07
- a3 PRRARM BB R Rk R © FerEN O © - -
X EXEN 1
) { PROCN] 1
\ F2 1 |acquisitfion parameters
Il Dat. 20080919
Tim 11.41
INSTRUM
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDCl13
564
0
23980.814 Hz
0.365918
1.3664756 sec
16384
20.850 usec
5.00 usec
300.0 K
1.50000000 sec
0.03000000 sec
1.39999998 sec
0.00000000 sec
0.01500000 sec
CHANNEL £1
.00 dB
100.6228298 MHz
=== = CHANNEL f2
CPDPRG2 1tz
NUC2
PCPD. 70.00 usec
PL2 ~3.00 dB
PL12 16.00 dB
PL13 16.00 dB
SFO2 400.1316005 MHz
F2 - |Processing parameters
SI 8
SF 100.6127751 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
PC 4.00
|
, 1 %41 o
¢ alila L Y diie hoived (A e b o L A y Ll R DAl
T T (REREEER) T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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VB-400 O Proton starting parame
Current Data Parameters

NAME IW16132bF63-82
KPNO

Ju

iain
- Aoguisiticn Parameters \
2008110¢
16.¢

AVB-400

& mm EABBO EE-
T O

300.0
1.00000000
0.00000000
0.01500000

CHANNEL 1

2.15 usec
2.00 a2
400.1324710 MHz

Processing parameters
22768

100.1200000 Mdz
EM

6/11/03 RN

0
0.30 Hz
o
4.00
Lo L
T T T T T T T T
10 9 8 7 5 4 3 2 0 pem
VIO | I
e w|fin < e 0 I ) [ca
(=] [=1i=] (=] (=] [ o o Ly
— (s 11ka] — o~ (=} o tg] (=2
LAVB-400 ZBO Ca: 1 Starting amters 6/11/03 RN
Current Data Parameters
N IW16122BF€3 02 C
T
1
THSTRUM
PROBHD 5 mm PABEO
PULPROG
o 20.230 use
DE 6,00 use
TE 3
D1 1.50000000 sec
att 0.0D3000000 gec
DELTA 1.39299998
MCREST 0.50000000
HCWRK 0.01500000
- CHANNEL £1
NOC1
Pl 2.05 usec
dB
2 MHz
uges
El
E
16.00 dB
SFo 400. 1314005 MHz
100.6127650 MHz
o
.40
L L
T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 1106 100 80 70 60 50 40 30 20 10 ppm



AVB-400 ZBO Proton starting parameters. 6/11/03 RN
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Current Data Parameters
USER minoru
NAME 09-29-03
O EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
20080929
15.23
AVB-400
5 mm PABBO BB-
2930
™ 65536
SOLVENT cpe13
NS 8
DS 0
OMe SWH 8278.146 Hz
FIDRES 0.126314 Hz
8 20 3.9584243 sec
RG 101.6
DW 60.400 use
DE 6.00 use
1E 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL £1
8.20 use
-3.00 6B
400.1324710 Mz
F2 - Processing parameters
sI 32768
SF £00.1300177 MHz
WD EM
cam n
A "
r T T T T T T T T 1
9 8 7 6 5 4 il 0 ppm
o ol o 0 o ™) 0 ~
o olm| [~ S o o - ~
i |« ™ o =) 0 o
AVB-400 280 Carbon Starting paramters 6/11/03 RN
4 &5 Awom o~ o
o ] @ JAac2 H 20 o Nomanm © ©
© o w awoo o @ o 9onevant N Qurrent Date’Parameters
= 5o JIJ& a. 0 e e e o v @SE ®©  minoru
P A A ~a583 2 pag PN N & Rave JQ 49735206
) {1 ) XPNO | 1
[/ ROCNO 1
/ /|
| | 2 - hcquidiktion Parameters
Date_ 20080929
e 15.36
INSTROM AVB-400
PROBHD 5 mm PABBO BB-
PULZROG 29pg30
by 65536
SOLVENT cpc13
NS 316

0
23980.814 Hz
0.365918 Hz
1.3664756 sec

20.850 usec

6.00 usec
300.0 K

50000000 sec

DL 1.
d11 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
13C
8.50 usec

-2.00 dB
[L00.6228298 MHz

ANNEL £2
waltzl6
18

70.00 usec
-3.00 dB
16.00 dB
16.00 dB
1200.1316005 MHz

F2 - Processfing parameters
68

SI
SF [L00.6127759 MHz
WDW EM
SSB o
LB 1.50 Hz
GB c
PC 10.00
L " "™ " L AT
A Tt A W e L R IR T e e
T T T T T T T i T T i T
180 170 160 150 140 130 1:1.0 100 90 40 30 20 ppm
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AVB-400 ZBO Proton starting parameters. 6/11/03 RN
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Current Data Parameters
USER minoru
NAME 11-13-02
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081113
Time 13.20
INSTRUM AVB-400
PROBED 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 8278.146 Hz
FIDRES 0.126314 Hz
a0 3.9584243 sec
RG 161.3
DW 60.400 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
- MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
1H
8.20 use
-3.00 oB
400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1300175 MHz
WDW
Qan a
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
o[mm|c o) | «©
O ||| — e o
—|o|ojo ol |lo oo
AVB-400 2BO Carbon Starting paramters 6/11/03 RN
] % Jervnsronma 0
= © COUOMBAVDI AN @ oo N vo v o
© a CONOROOS0Om © 2% cuftentSpdta Parametdry
= < MOMANANNN QN o ~w USER oo minom
- - U vl B R e B B NS Ay S o 1101508
EXEHNO
PRQCNO
F2 |- AcqMisition Parateters
Date_ 20081113
Time .07
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 284
DS [}
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 2298.8
DW 20.850 usec
E 6.00 usec
TE 3000
DL 1 0 sec
dil 0. 0 sec
DELTA 1. 38 sec
MCREST 0. 0 sec
MCWRK 0. 0 sec
C
1 0
PL1 -2.90 dB
SFOL 100.6228298 MHz
= CHANNEL f2
waltzl6
H
70.00 usec
-3.90 dB
16.90 dB
16.90 dB
400.1316095 MHz
F2 - Processing paramg¢ters
SI 327¢8
SF 100.6127747 Miz
WDW M
ssB
1B
GB
PC
T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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1500 - 1500
N~
o |
1000 © - 1000
g ] i :
500 - 500
It
[
0 - L0
i
T J T
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
6.187 12376609 49.420
7.227 12667200 50.580
]
500: - 500
é i I 3
250 - Losg  F
= I
[Fe]
L ©
i . |
0 -—'\—-——’“\Tm { 0
—
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
5.467 6909726 98.255
6.501 122699 1.745
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+ 'AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
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Current Data Parameters

NAME 11-08-03
EXENO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20081108
Time 16.20
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zg

TD 65536
SOLVENT cpcl13

NS 8

DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 181

DW 62.400 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

NUC1 1H
Pl 12.80 use
PL1 0.00 dB
SFOL 400.1324700 MHz
F2 - Processing parameters
ST 65!
SF 400.1300170 Mz
WoW EM
SSB
TR nan ws
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
(=di o n {{e} n <t \O
O o~ — — i <t{en
—lol lo ol lo

AVQ-400 QNP Carbon Starting pargmeters 7/16/03 reviged 7/22/03 RN
o 0 MR AmMNONS I o® aga E .
> : > Curtent’Dita Paramet
2 g P R LR Selw NAME O o 11-08m0
— — A e A o o e S~ Exflio <@ ~q
PROCNO
F2 |- Acqyisition Parakleters
ff [ Datle_ 20081108
Time 16.23
AVQ-400
S mm ONP 1H/13
29pg30
65536
cpcl13
290

0
24038.461 Hz
0.366798 Hz
1.3631988 sec
16384
20.800 usec
6.00 usec
300.0 K
00000000 sec
03000000 sec
89999998 sec
00000000 sec
01500000 sec

coron

CHANNEL £1 =:
13c
8.50 usec

-2.00 dB
100.6228298 MHz

= CHANNEL £2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 70.90 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 17.00 dB
SFO2 400.1316000 MHz

F2 - Processing param¢ters
SI 32768

SF 100.6127747 MHz
WDW M
SSB 0
LB 1.30 Hz
GB 0
PC 4.00

T T T T T T T T S &8 T T T T T T T
180 170 160 150 140 130 120 110 ik 90 80 70 60 50 40 30 ppm



4 o) .
1500 - s - 1500
] e I
1000 - - 1000
= | - 3
g _ 2
500 - 500
[ — Lo
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
5.504 18518320 49.722
6.619 18725063 50.278
2000 | - 2000
2 1000 L1000 2
€ ] [ £
] ~ T
0
] © [
0 -0
0 5 10 15
Minutes
2: 260 nm, 4 nm Results
Retention Time Area Area Percent
5.461 28924585 98.306
6.571 498339 1.694
e —
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AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
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Ph Current Data Parameters
NAME 11-21-01
EXPNO 1
PROCNO i
DU /u
USER minoru
F2 - Acquisition Parameters
Date_ 20081121
Time R
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 230
D 65536
SOLVENT cpel3
NS 8
DS 0
SuH 8012.820 Hz
FIDRES 0.122266 Hz
20 4.0895586 sec
RG 161.3
bW 62.400 use
DE 6.00 use
TE 300.0 X
b1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f£1
1H
12.80 use
0.00 dB
400.1324700 MHz
F2 - Processing parameters
ST 65536
SF 400.1300173 MHz
o Y
A
I T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
ol Pl <
Slw ~ | |on 0 |0 ~|o
I — ol |o ~
AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
& 0/ Gt O oy 4 O
ey S MAMNOANMO 0 Q@ 0 oo o oo o
© a EOmmON®OE 0w o 299 cuf¥entDita ParametELE!
= < MO IMANNNAN o o Y N o 11-21008%
“ = R R R R R R R R R R IR &~ Expo Y g
PRACNO
F2 |- Acduisition Parajeters
! Date_ 20081131
Time 8.08
INSTRUM AVO-400
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
65536
SOLVENT cpcl3
NS 215
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 30040 K
D1 2.00000040 sec
411 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000040 sec
MCWRK 0.01500040 sec
ic
P1 8.90 usec
PL1 -2.40 aB
SFO1 100.6228298 MHz
CHANNEL £2
waltzle
1
70.40 usec
0.do ds
15.do aB
17.4o dB
SFO2 400.1316040 MHz
F2 - Processing paramdters
ST 32748
SF 100.6127795 MHz
WDW Hy
SSB o
LB 1.50 Hz
cB 0
PC 4.qo
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

S-40



50 - - 50
3 3
- S
25 - 25
[«
0 ; TR . O
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
5.461 433284 49,020
6.699 450610 50.980
200 - 200
32 100 - ~100 &
] i E
1 R i
] o -
] © 1
] g | L
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
5.419 1827773 96.914
6.613 58204 3.086
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-Bu

AV-300 Dual C-H probe proton starting
NWVLOMNIFINOOMNT-OMIFNMONOML FoounmHtoOnomntantowuwmo
NMFNOA~LVINEMMADLOLNGSOMAH®© WO WA WOMHOFO 0N LN WL DO
NANNANAAAAAAAO TN HO OO OO LoV FENNMMANN - O O
CENNNNSNNNSS OO0V WVYWYOINN NNNNNNNNAAAAAAAO OO
‘\ﬁV// 1 v N\
/
e - - T ; T . ; .
9 8 7 6 5 4 3 2 1 0 ppm
o ~ s SIS <o~
o ~ il | mlolo
i o ojo oo Ol |
AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
% NS HDADNAOW W
~ oo hobOdmaSonna © dow v o®m w o oo
“ o e o8 CO1 O (S e B v Currfht DR Pafimcterd
= << mEMmoaNN NSNS o = NAMED O G68-08-05 o
- . AddAdHddadHa o NN EXeNG S+ M e @
‘ { PROCNO ‘
|
r F2 - |Acquidition Pakamelfers
Dpate_l 20080808
Time 14.31
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT cpcl3
NS 408
DS [
SwWH 23980.814 Hz
FIDRES 0.365918 Hz
Q 1.3664756 sec
RG 16384
bW 20.850 usec
DE 6.00 usec
TE 295.1 K
Dl 1.50000000 sec
d1i 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MOWRK 0.01500000 sec
CHANNEL f1 =:
13¢
8.50 usec
-2.00 dB
100.6228298 MHz
CHANNEL £2 =
waltzl6
1H
70.00 usec
-3.00 dB
16.00 dB
16.00 dB
400.1316005 MHz
F1 - Acquisition parameters
NDO 2
T™D 64
SFOL 500.1321 Mz
FIDRES 65.540741 Hz
sw 8.387 pom
FnMODE undefined
F2 - Processing parameters
sz o 22058
! |
N L
1 | A
T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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t-Bu

1500
1000 -
2 3
g g
500 -
o
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
8.469 30422185 ‘ 50.155
10.064 30234486 49.845
b L
75 - 75
50 - - 50
3 =
i S
25 - - 25
] T ,
[=e}
2\ o
0 ~ ﬁﬁﬁLF“JhWVW”W”‘ +0
0 5 10 15
Minutes
3: 279 nm, 4 nm Results
Retention Time Area Area Percent
8.533 1998255 99.743
9.851 5148 0.257

S-43



mikimoto-Ph-1H
AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
ME-ONONOWEASEO NWH IO WO
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Current Data Parameters

USER katsukawa

NAME mikimoto-Ph-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

1 Date_ 20080819

A" Time 1.27

INSTRUM AVQ-400

PROBHD 5 mm QNP 1H/13

PULPROG 230

) 65536

SOLVENT CcDC13

NS 8

DS 0

SWH 8012.820 Hz

0.122266 Hz
4.0894966 sec
16

62.400 use
6.00 use

292.8 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL £1

18
12.80 use
0.00 dB
400.1324700 MHz

F2 - Processing parameters
SI 36
SF 400.1300233 MHz
WDW EM
qon n

©
©
-
o
o
=
w
N
[
o

ppm
Sfof—)ov) o]~ ol |~ < | {0
Slin|o|o|w || | << o
lo|-|olalojo ollo olo i s
AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
& =) ARG NSO & e Mo m
~ < FOMOOO™ MO ®M W cow - mo
© o SEUMH®M® DN O © D0 Nn S e Curfbnt Bala Parametef}”
=~ < FOONOONNNA NN NS N S USERY oo katsukamar
p - PRI BRI RL I PR M b P bbbl b ~e s NAME Tnlkimoto-Bho CBEY
] EXPNO 1
/ PROGNO
\
! F2  acqulilsition Paramdters
Date_ 20080819
Time 21.29
INSTRUM AVQ-40
PROBHD 5 mm ONP 1H/13
PULPROG 2gpg30
65536
SOLVENT cpe13
NS 1529
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 16384
bW 20.800 usec
DE 6.00 usec
TE 292.8 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
NUC1 13¢
Pl 8.50 usec
PL1 -2.00 dB
SFOL 100.6228298 MHz
= CHANNEL £2
waltzlq
1§
70.09 usec
0.0d B
15.00 aB
17.0d dB
400.1316000 MHZ
F2 - Processing paramefers
ST 27
SF 100.6127763 MHz
WDW E
553
LB 0.10 Hz
7.0
1
i
| I ‘
‘ . . o | J L .
T T " T T T T T T T T T T T LR | L} SaLiat] T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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150 ~ - 150
] o I
1 o
] N~ [
5 100 | - 100 5
< =4
€ £
50 - - 50
0: A 0
T ]
] : l [
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
6.197 2973069 51.105
7.947 2844548 48.88985
500; - 500
¥ ] I 3
E 250 L250 E
] - I
4 m L
] 0 I
] IN ]
. I
e o -0
T % T
0 5 10 15
Minutes
3: 280 nm, 4 nm Results
Retention Time Area Area Percent
6.181 10522737 98.695
7.584 139086 1.305
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AVB-400 ZBO Proton starting parameters. 6/11/03 RN

WOWVWOEHAAMVONMCOMS O WM WL WONDIOWWMNS O OO AL NDVOMMNMAN 1NO —ONW A
DOV OUITNAATDT LN NODOANNOHASIDMN WVOHMHEHOLMHONOM ™~ M- mWYOo
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Lol ol Sl e e L ol ol Ve JENC IR Vo RV I Vo BV I Vo JVe JVC IRV IV R o RN Ve Vo I Vo) NANNNNANNANN A0 OO
Ph Current Data Parameters
NAME 11-10-01
EXPNO 1
PROCNC 1
U /u
USER minoru
Pho IV F2 - Acquisition Parameters
Date_ 20081110
Time 11.33
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cpel13
NS 8
DS 0
SWH 8278.146 Hz
FIDRES 0.126314 Hz
a0 3.9584243 sec
RG 143.7
DW 60.400 use
DE 6.00 use
TE 300.0 X
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL fl =======
18
8.20 use

-3.00 4B
£00.1324710 MEz

F2 - Processing parameters
SI

32768
SF 400.1300175 MHz
wWnw ™

9 8 7 6 5 4 3 2 1 0 ppm
o<~ ] (3] ™m||m
Ofr | [MiN — | || ™M
Alelslslsl  fels slls ;

AVB-400 2BO Carbon Starting paramgers 6/11/03 RN
©

& & PN o Mmoo
by ® SR OReMm RO Hn o qoo © o
© o o © T TR uee Curreit DET ParametersT
™ wn [} - MOOMONNNNNN A A I~ USER = oo minoru~ ~
= a a3 B R p e R bt NS AR R I S T
EXPNO 1
PROCN( 1
- Acquiblition Parametkrs
Date_ 20081110
Time 11.36
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
™ 65536
SOLVENT CDC13
NS 290
DS ]
SWH 23980.814 Hz
FIDRES 0.365915 Hz
aQ 1.3664756 sec
RG 16384
oW 20.850 usec
= 6.00 usec
300.0 X
1.50000000 sec
0.03000000 sec
1139999998 cec
0.00000000 sec
0.01500000 sec
CHANNEL £1
13C
8.50 usec
-2.00
100.6228298 MHz
= CHANNEL f2 ====fw===
waltzl6
1H
70.00 hsec
-3.00 EB
16.00 HB
16.00 kB
400.1316005 MHz
F2 - Processing parametefs
ST 32
SF 100.6127744 MHz
WDW q
SSB 0
LB 1.50 Hz
GB 0
PC 3.00
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 opm



PhO

100—- -100
3 3
S ] I <
£ 50 F
52} ) [
(o] ~ r
i N A L
0—‘_—J\MJL < ] [=2] _0
| = [~ I
0 10 20 30
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
14.293 6657322 49,001
19.173 6928810 50.999°
1000 - - 1000
] r o
2 500 500 &
] < |
A
<
0 | JI o Lo
0 10 20 30
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
14.144 1176709 1.729
18.800 66877686 98.271
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AVB-400 ZBO Proton starting parameters. 6/11/03 RN

COAM ANV L O HOTNNM T ID 0O NN ONN™OIMO MM N
NONAO~IRNOTT~ 000 0O NIM Oy~ NO AN T NO!WY® NN GO ™~
NANANNAAATOOO0OODOFNND OO GO VWOVWLVLWVWVVNNOWIT®OHMAN N
N N e S S S CRCRCRCRCRCRCRCRT T NN NN NN NN N A A e o
=\ /NN
USER minoru
NAME 09-23-04
EXENO 1
PROCNO 1
. F2 - Acquisition Parameters
OPiv
Time 14.18
INSTRUM WVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT cpel3
NS 8
tBu 2 ;
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 101.6
DW 60.400 use
DE 6.00 use
TE 0.
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
8.20 use
-3.00 d
400.1324710 MEz
ng parameters
ST 32768
SF 400.1300187 MHz
WoW EM
qaR
,_, L M
f T T T T 1
9 8 7 6 3 2 1 0 ppm
ofwlw|n ©ol|w oo
O et| et e | <|lo
~lololo ollo o ollm
AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
I ] FAI D N0 0o o
~ o0 CONEM®DD oo - oo v W o v o
< S o FONaN000eeno « s Sarrdit™pat) pdtandlers
= o MMmoaNNN R a e R 0 o1 — minoru
- o i Qg ph g b B i A ~e SM® O Goisio0s
| \ | | ) XPNO [ 1
\ ‘ \ / ROCN 1
{ 2 - Abquisitioh PaLame:ers
14.29
AVB-400
5 mm PABBO BB-
2gpg30
65536
cbcl3
NS 268
DS 0
SWH 23980.814 Hz
FIDRES 0.365918 Hz
a0 1.3664756 sec
RG 16384
DW 20.850 usec
DE 6.00 usec
B 300.0 K
D1 1.50000000 sec
a1l 0.03000000 sec
DELTA 1.3999p998 sec
MCREST 0.0000p000 sec
MCHRK 0.0150p000 sec
NUCL 13c
Pl .50 usec
PL1 -p.00 aB
SFO1 100|.622B298 Mz
p.
1
1.
SF02 400} 1316005 MHz
F2 - Processing| parpmeters
s1 3p768
SF 100[.612[1751 Mz
WOW EM
ssB 0
LB .50 Kz
GB [
BC 1p.00
JﬂLu
T T T T T T T T T T T T A LaEARERDE | T 1 T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm



ES S
€ 200 F200  F
E L i
0 -0
T T o Tt o |""|“\r1‘-">
0 10 20 30
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
10.832 8493881 48.700
11.744 8947180 51.300
1000: _—1000
2 2
] » 3
500 - - - 500
- o +
Lo |
= t
~ L
0~ 0
“"1""1""|""[""(""_
0 10 20 30
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
10.784 26014496 99.1089
11.904 233920 0.891
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AV-300

Dual C-H probe proton starting parameters 7/23/03 RN.

OCMVWMMUOMNWOLHE~EOONDSML DAANLIMNOIFITANLFODMAMNALOWNOM—>~N
LWANANOOWMOWVWIT OO TN ANV AOAAFANAASTFNOHNWOWO W™
NNHAdd {000 OOAN+dO0Oa® CWOWOVOVVNIDFODESOOMN A~~~
SO 00000000 ANNNNANNNNAAAAAAAAAAAAAOD O O
Current Data Parameters
NAME -17-00
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 200811
Time 16.09
INSTRUM av-300
PROBHD 5 mm Dual 13C/
PULPROG 2930
TD 65536
SOLVENT €DC13
NS 8
DS 0
suH 6172.839 Hz
FIDRES 0.094190 Hz
a0 5.3084660 sec
512
81.000 use
6.00 use
295.2 K
0.20000000 sec
0.00000000 sec
0.01500000 sec
CHANNEL f1
1H
11.00 use
-3.00 dB
300.1318533 MHz
F2 - Processing parameters
SI 8
SF 300.1300063 MHz
WDW. EM
SSB 0
TR n 20 6
T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
Dm(\l L=llIS NN JXe] o wn
of [~ A =l Pt N o o
—[|O ollo o o
AV(%:]400 QNP Carbon Starti{_x\lg parame(‘tiehgsqkw/Jg/\g3brsvlisa%do‘742'%/03 RN ow e o . .
3
S (j :;::::Z:Ziw:: ne S5 X < Qirrent pata Fagaﬁe;egz
G w0 o NAME -
5 3 50928338383 aas RER S A & Beno i
L\ PROCNO 1
\ \ S W
\ te_ 20080922
Time 19.03
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 322
DS 0
Si 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 32
DW 20.800 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
a1 003000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
13C
8.50 usec
-2.00 B
100.6228298 MHz
= CHANNEL f2
CPDPRG2 waltzl6
UC2 1iH
PEPD2 70.00 usec
L2 0.00 aB
PLI2 15200 aB
PL13 17.00 @B
SFO2 400.1316000 MHz
FR - Processing parameters
st 32768
SF 100.6127762 MHz
oW EM
SEB 0
LB 1.50 Hz
GB 0
B 5.00
| 1 |
| ||
| M l
" ! ) i STV TOPRO IRTTIRPIOEIN] § SepmareY ' {
il (SEEEARERAS T AR T T N T T T T LA T T T i (RESAEEEEES L
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppim
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200 N - 200
‘o' 1y
E 1004 “100  E
] i
01— ! I H
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
5.211 2114122 49,593
6.021 2148860 50.407
500 - - 500
- ‘ : 2
E  250- L 250 =
] - |
0]
(o]
] P ]
I
0— ] 70
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
5.211 5974377 99.265
5.984 44221 0.735
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AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN

2.721
2.704
2.686
-2.668
2.604
2.586
-2.570
\-2.549
2.511
2.493

y

—1.564

_~1.335

——1.260

TT—1.167

— 0.889

Current Data Parameters

09-24-01

EXPNO 1

PROCNO 1
F2 - Acquisition Parameters

Date. 20080924

Time 11.58

INSTRUM AVQ-400

5 mm ONP 1H/13

2930

65536

cpci3

o
8012.820 Hz
0.122266 Hz

4.0894966 sec

62.400 use
6.00 use
292.9
1.00000000 sec
0.00000000 sec
MCWRK 0.01500000 sec

=

CHANNEL f£1 ==
1

NUCl H

Pl 12.80 use
PL1 0.00 dB
SFO1 400.1324700 MHz

F2 - Processing parameters
SI 65536
400.1300174 MHz

wWowW 3
5B 0
TR o 20 we

©
0o
=il
o
=
IS
w
N
b
(=]
]
kel
3

|
loiolol |

g B

N RF ST LU B R
© HoSaSTmina D@D m oo
© o ENSA I ORO06 00 mm e e cﬁ}?)e&‘ﬂaca param&é\Js
= 3 e R R R R R R R N 82
P a oooas3388333348 NN ﬁbﬂ‘m 87
/ / o a
/ isition P4rafeters
I Dat 20080904
Time 12.00
INSTRUM AVQ-400
PROBHD 5 mm ONP 1H/13
PULPROG zgpg30
™ 65536
SOLVENT cpc13
NS 355
Ds 0
SwE 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 16384
Dw 20.800 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
13¢
8.50 usec
0

-2.00 @B
100.6228298 MEz
CHANNEL £2

waltz[l6
e

H
@
553555
o
o

17.
400.13160)

F2 - Processing paramgters
768

ST
SF 100.61277p5 MHz
WoW 2%
SSB 0
LB 1.p0 Hz
GB 0
PC 1.p0

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



100 1 o i 100
o
©
3 N 3
T 50 - - 50 E
0 I 0
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
5.621 1393908 49.718
6.912 1409746 50.282
50 - 50
£ ] i i
25 - 25
' @
N ": I
0 A T [To} 0
0 5 10 15
Minutes
3: 280 nm, 4 nm Results
Retention Time Area Area Percent
5.504 871137 99.318
7.131 5986 0.682
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AVB-400 ZBO Proton starting parameters.

=3
©
~
~

7.240
7.223
7.209
7.192
7.177
7.159
7.135
7.119

=3

/

6/11/03 RN

<
<
o
~

e

7.025
7.016
6.905
6.885
6.355
6.316
6.056
6.038
6.021
5+ 999
5.981

ANMOMWONMOO M
DM HINO MWW WO
0 WO m®oW MmN
NN NN A A A o A A

T

SN

/1.157
_——0.980
0.959
0.942
0.911

0.894
0.862

Current Data Parameters
NAME

09-26-06
EXPNO 1
PROCNO 1
DU /u
USER minoru
F2 - Acquisition Parameters
Date_ 20080926
Time 16.01
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT cpe13
NS 8
DS 0
swH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 161.3
DW 60.400 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec

MCWRK 0.01500000 sec

=w== CHANNEL fl ==

uc, 1H
P1 8.20 use
PLL -3.00 dB

sFO1 400.1324710 MHz

F2 - Processing paraneters
SI 3276

SF
wnw

AVB-400 ZBO
o
—

©
2
=

PRS-,

Carbon Starting_paramters,

151.40,

\.4
o

ofm|in <

o ||
—|olo o

6/11/03 RN

TND NN N <o
CONOO O D ~ o
CONHRNNRS o~
MMM ONN NN N
P — P

N\

— 12
T 116

|

s

77.32
77.00
76.69

29
15
1.27

o ‘ o

47.27

"

n
@

—
b
®

@
© g,

V/

chrenﬁbata pdiafeters
\IM/E ~26~ 07
S g
PROCNO T
- Acquisition [Parameters
te_ 20080926
16.04
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cpCl3
NS 323
DS 0
Swi 23980.814 Hz
ks 0.365918 Hz
1.3664756 sec
1638

20.850 usec
6.00 usec
300.0 K

50000000 sec
03000000 sec
39999998 sec
00000000 sec
01500000 sec

coror

CHANNEL £1 =

8.50 usec
ds

2.00
100.6228298 Miz

CHANNEL £2
waltzl6

70.00 usec
~3.00 dB
16.00 dB
16.00 dB
400.1316005 MHz

F2 - Prgcessing parameters
ST 32768
SF 100.6127737 MHz
WDW M
SSB 0
LB 1.50 Hz
GB 0
PC 5.00

T
180

T
170

6

T
0 150

T
140

T T T
130 120 110

80

30 20 ppm



- 200
Z ] ; 2
E 1004 -100 E
0 -0
T T
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
10.507 3257190 48.857
11.477 3409543 51.143
1500 - 1500
1000 - 1000
2 2
E ] i E
500 > - 500
] © I
0 L -0
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
10.336 21756522 99.020
11.637 215357 0.980
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AVB-400 ZBO Proton starting parameters. 6/11/03 RN
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Current Data Parameters
USER minoru
NAME 11-13-08
EXPNO o
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081113
Time 20.25
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
O M e PULPROG 2930
™ 65536
SOLVENT cpe13
NS 8
DS 0
SHi 8278.146 Hz

0.126314 Hz
3.9584243 sec
1

60.400 use
6.00 use
300.0 K

1.00000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL £1

18

8.20 use
-3.00 dB
400.1324710 MHz

F2 - Processing parameters

ST 32768
SF 400.1300175 MEz
WOW EM
cer o
T T T T T T T T T T T 1
9 8 7 6 L5 4 3 2 1 0 ppm
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AVB-400 ZBO Carbon Starting paramters 6/11/03 RN
) o = ®VoMowanEN S 1 Qv
= © ® SV NNLVVTNN M N “ow® ) o wo o
© @ o A NNNANOOO M ® O N N - urr3d® Data Parafidters
0 < AMES =
b 3 3 GO003383885 0 A9 NN & S o n{o
lPROCKO 1
i F2 - \cquisition Parameters
ate_! 20081113
Time 20.16
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cpcl3
NS 200
DS 0
S 23980.814 Hz
FIDRES 365918 Hz
AQ 1.3664756 sec
RG 16384
oW 20.850 usec
DE 6.00 usec
TE 300.0 K
D1 1.50000000 sec
dai1 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL fil

ficied
8.50 usec
00 dB

2.
100.6228298 MHz

PCPD2 70.00 usec
PL2 -3.00 dB
PL12 16.00 dB
PL13 16.00 dB
SFO2 400.13(16005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127744 MHz
WoW EM
ssB [

LB 1.50 Hz
GB 0

PC 3.00

ol

T T T T T T T T T T i
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
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2 100 - 100 2
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0 5 10 15
Minutes
2: 255 nm, 4 nm Results
Retention Time Area Area Percent
8.277 3109804 49,924
10.192 3119221 50.076
750 - 750
500 - - 500
2 | ’ 2
2 ! _ 2
250*‘ g _-250
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0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
7.328 19559311 99.399
10.203 118348 0.601
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KVB-400 7BO Proton starting parameters. 6/11/03 RN
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Current Data Parameters
USER minoru
\ NAME 10-09-01
Cl EXPNO i
PROCNO 1
F2 - Acquisition Parameters
e 20081009
14.51
. AVB-400
IV 5 mm PABBC BB-
2930
65536
cpc13
8
0
8278.146 Hz
0.126314 Hz
3.9584243 sec
128
60.400 use
6.00 use
.0 K
1.00000000 sec
0.00000000 sec
0.01500000 sec
CHANNEL f1 =
1H
8.20 use
PLL -3.00
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300177 MHz
WDW EM
sy n
- L M}%
r T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
ofr- it i |0 Q|
olwir{r |~ ~|~ INIES
—A|jolo ofjo o o
AVB-400 ZBO Carbon Starting paramcers 6/11/03 RN
ﬂ Lo b avwonramr 0
= ) CrRShowbNOBMN © Now w o s o
o o P i I 29% Curr@nt 3¢ Parameters®
~ = MOOMMOONNNNNNN ~o USERs = minorur~
- = PR R Rl i B BRI i NN NAMES SO 10009020
\\\\ \V// - \/ 1
PROCNO 1
(: F2 -lacquilition Parameters
Date 20081009
i 14.54
AVB-400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 136
DS 0
- SWH 23980.814
FIDRES 0.365918 Hz
1.3664756 sec
16384
20.850 usec
6.00 usec
300.0 X
1.50000000 sec
0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
ICWRK 0.01500000 sec

CHANNEL

8.50 usec

o
W

-2.00
100.6228298 MHz

==== CHANNEL £2

CPDPRG2 waltzl6
NUC2 1
PCPD2 70.00 lusec
PL2 -3.00|dB
PL12 16.00 |[dB
PL13 16.00 |dB
SFO2 400.1316005 |MHz
F2 - Processing parametdrs
ST 32768

SF 100.6127744 [MHz
wWDW EM
sSB 0

LB 1.50 |Hz
GB 0

BC 3.00

" " audl | ) Y m " " N

oot R AR Ao o
T T T T AR T T T T T [ T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 pem



OPiv
2]
500 - - 500
E 2
£ ] . £
250 ~ 250
] k i
0 HL' -0
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
6.821 5240433 49,948
7.557 5251357 50.052
2000 - - 2000
5 ] L
T W “1000 4
[32]
- (o —
(o]
] & e :
o ) | I L
0 5 10 15
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
6.523 24219402 98.784
7.963 298152 1.216
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v AVD-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
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Current Data Parameters

NAME 11-04-03
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20081104
Time 17.40
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2930

D 65536
SOLVENT cpe13

NS 8

DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
a9 4. 0894966 sec
RG 143.

DW 62. 400 use
DE 6.00 use
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

= CHANNEL f1

1H
P1 12.80 use
PL1 0.00 dB
SFOL 400.1324700 MHz
F2 - Processing parameters
ST 65536
SF 400.1300173 Mz
WDW EM
SsB 0
R 020wy
T T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
O||o < |oy N
O||\o|{on|co (<)) ()} | == feo] e}
—llnllolo o o ~
: AYQ-400 NP Carbon Starting, parameters 7/16/03 revised 7/22/03 RN
~ © ANDB I MO ™INDBO T OND A M S oo =
© o O MmO [ 000 1 1 @ O R . %ﬂmﬂﬂm§ﬁhmm%
= < MAM@aOMANNNNCN NN = 0 -04 4
- = URARARA R DM R BRI Bl B I b B B NN <
\\\\ z // \/ iff I-\Cq'ulslt\/)n Par%ecers
] te
Time
INSTRUM 7400
PROBHD 5 mm QNF IH/IB
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 258
DS 0
E 24038.461 Hz
0.366798 Hz
1.3631988 sec
1638
20.800 usec
6.00 usec
300.0 X
4.00000000 sec
03000000 sec
1.89999998 sec
00000000 sec
01500000 sec
CHANNEL £1
8.50 usec
-2.00 dB
100.6228298 MHz
CHANNEL £f2
waltzl6
1H
70.00 usec
0.00
15.00 dB
17.00 dB
4¢0.1316000 MHz
F2 - Processing parameters
ST 32768
SF 140.6127755 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
BC 4.00
d I L d
| i y e X
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

S-60



500 ~ - 500

Au
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= 250 - - 250 =

Minutes
2: 254 nm, 4 nm Results

Retention Time Area Area Percent
6.560 4122356 49.921
7.104 4135365 50.079
1000 — + 1000
2 ] » 2
& 500+ L1500 €
] o ]
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N I S -0
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Minutes

1l: 230 nm, 4 nm Results

Retention Time Area Area Percent
6.608 10353667 98.756
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AVB-400 ZBO Proton starting paramet

Current Data Parameters

NAME 11-14-03
EXPNO 1
O UPROGNO 1
ownm<®
Moy ® s
- F2.-.Acquisition Parameter
Al 2 20081114
jne/ 13.21
AVB-400
5 mm PABBO BB-
PULPROG
TD 65536
SOLVENT CDC13
NS 8
Ds 0
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 se
RG 256
DW 60.400 us
DE 6.00 us
TE 300.0 K
D1 1.00000000 se
MCREST 0.00000000 se
MCWRK 0.01500000 se
CHANNEL f1 =
1H
8.20 us
-3.00 de

400.1324710 MH

F2 - Processing parameters

ST 32768
SF 400.1300175 MB
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 4.00
\ U
T T T T T T T T 1
9 8 7 6 5 4 1 0 ppm
CINRIRES = < o~
ISIENIST YN o oo ®|0
—{ol-lolo —
AY0-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
< ShQ WO
= kN SfR% Aara o o oo oo wor o
© o Tmm coeN O O QA S Euffent Datd FhPameter®
= < MMM NNNN & o e o USER © &~ 10 minorer
- = Aad 58S S o NN < S0k IR ]
XHNO
CNO
- Acquisitldn Paramdters
Date_ 20081114
Time 12.46
INSTRUM AVQ-400
PROBED 5 mm QNP 1H/13
PULPROG 2gpg30
65536
coc13
258
0
24038.461 Hz
0.366798 Hz
1.3631988 sec
16384
20.800 usec
6.00 usec
300.0 K
P.00000000 sec
03000000 sec
89999998 sec
100000000 sec
01500000 sec
EL £l ===s====
13¢
8.50 usec
-2.00 dB
100.6228298 MHz
NEL £2
CPDPRG2 waltzl6
NUC2 18
PCPD2 70.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 17.00 dB
5FO2 4p0.1316000 MHz
F2 - Processifig parameters
s1 32768
SFP 1p0.6127747 MEz
WoW
ssB 0
1B 1.50 Hz
GB 0
BC 4.00
I
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2: 254 nm, 4 nm Results
Retention Time Area Area Percent
8.987 2321202 50.284
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2: 254 nm, 4 nm Results
Retention Time Area Area Percent
8.955 39868 1.469
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AVQ-400 QNP Proton starting parameters. 7/16/03. Revised 7/22/03 RN
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Current Data Parameters
USER minoru
NAME 10-19-01
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081019
Time 174
INSTRUM AVQ-£00
PROBED 5 mm QNP 1H/13
PULPROG 2930
™ 65536
SOLVENT cDcl3
NS 8
DS 0
. swH 8012.820 Hz
OPIV FIDRES 0.122266 Hz
a0 4.0894966 sec
RG 143.7
oW 62.400 use
DE 6.00 use
TE 2022 X
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
20 CHANNEL £1 =
18
12.80 use
0.00 dB
400.1324700 MHz
F2 - Processing parameters
ST 65536
SF 400.1300173 MHz
WDW EM
asa a
T T T T ” T T T T T T 1
9 g 7 6 5 4 2 1 0 ppm
|
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AY0-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
© W ST R 0B &
= o NOYHNARRA = O ~ow® Nt e
© o Cdmdnvosao © S ""d"rrent Da‘Ea"L’Sr‘%ﬂete?@ o
~ < MOMMENNNNQ o S o 16-19-03 0
- = Ad333335584 4 NN SR Ee
P oo
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200810
Time
INSTRUM AV 7300
PROBHD 5 mm QNP 1H/13
PULPROG 29pg30
65536
SOLVENT cnc13
NS 387
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TE 293.1 K
Dl 2.00000000 sec
d11l 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

= CHANNEL f1 =
13c
8.50 usec
-2.00 dB
100.6228298 MHz

= CHANNEL f£2
CPDPRG2 Fq waltzla
NUC2

PCPD2 70. 00 usec
PL2 0.00 dB
PL12 15,00 dB
PL13 17.00 dB
SFO2 400.1316000 MHz
F2 - Processing parameters
SI 32768

SF 00.6127740 MHz
WDW EM
SSB 0

LB 1.50 Hz
GB 0

pC 5.00

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

S-64



; . ]
60 - o - 60
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E 3 F £
20 - 20
1l @ 3
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Minutes
3: 280 nm, 4 nm Results
Retention Time Area Area Percent
8.661 1386849 49.648
10.411 1406531 50.352
150 - p L 150
100 - - 100
2 ] : 2
; | :
50 - s ,\ - 50
< 2
R 0
; T T T T T T T T T T T T T T T T T T %
0 10 20 30
Minutes
3: 280 nm, 4 nm Results
Retention Time Area Area Percent
8.757 61363 1.753
10.592 3439047 98.247
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AVQ-400 QNP Proton starting parameters.

7/16/03.

Revised 7/22/03 RN
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Current Data Parameters
09-19-06
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 080919
1 Time 8.37
IV INSTRUM AVQ-400
PROBHD 5 mm ONP 1H/13
PULPROG 2930
D 65536
SOLVENT cpel3
NS 8
DS 0
s 8012.820 Hz
0.122266 Hz
4.0894966 sec
181
62.400 use
6.00 use
292.8 K
1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
1H
12.80 use
0.00 dB
400.1324700 MHz
F2 - Processing parameters
sI 65536
SF 400.1300174 MHz
WDW EM
SSB 0
T o 20w,
il
T T T T T == T T T T 1
9 8 7 6 5 4 3 2 i 0 ppm
1) H |
TS e TR
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AVQ-400 QNP Carbon Starting parameters 7/16/03 revised 7/22/03 RN
& ~ S (8] Per'th e 1
3 © DamA®E 0O cow v ow s o
© o 0000 M O “ew non SN Current Data Parameters
= 3 MONNNNNN o S < oo S mME 09-19-07
b 3 Ja8ada3ad NN Sam S&  peeno 1
‘ { OCNO 1
| \ 2 - Acquisition Parameters
i te 20080919
Time .
INSTRUM AVQ-400
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
™D 65536
SOLVENT ccl3
NS 291
DS 0
s 24038.461 Hz
FIDRES 0.366798 Hz
A0 1.3631988 sec
RG 16384
DW 20.800 usec
DE 6.00 usec
TR 293.2
DL 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
CHF 0.01500000 sec

CHANNEL

-2.00
100.6228298
£2
waltzl6
1H

17.00
400.1316000

usec
dB

dB
daB
Miz

Processing parameters
32768

100.6127740 MHz
EM

0
1.50
0

4.00

Hz

e 1

e

190 180

T T

210 200 170 160

T T
150 140

T T T T T T T T T LA T T
130 120 110 100 90
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l\. L
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T 1004 “100 %
] | .
1 ¢ I
0- a— Lo
0 10 20 30
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
9.467 3550479 50.527
14.784 3476408 49,473
2005 izoo
- P
100 0 - 100
N [
) L
] o L
% IR S ¥
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Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
9.525 449897 4.512
15.291 9520879 95.488/
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» AVB-400 ZBO Proton starting parameters. 6/11/03 RN
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Current Data Parameters
e NAME 09-29-01

EXPNO 1
PROCNO 1
DU /a
USER minoru

F2 - Acquisition Parameters

Date_ 20080929
Time 14.08
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT €DC13
NS 8

0

8278.146 Hz
0.126314 Hz
3.9584243 sec

60.400 use
6.00 use

300.0 K
1.00000000 sec
0.00000000 sec
MCWRK 0.01500000 sec

= CHANNEL f£1 =

8.20 use
-3.00 dB
400.1324710 MHz

F2 - Processing parameters
3276

ST 768
SF 400.1300180 Mtz
i By
; 8 L
T ¥ T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
™~ (<o @ @ o|o o
o< fon | o olo o|on
olol= m! o~ |
AYB-400 2BO Carbon Starting garamters 6/11/93 RN
o w DO ® GOy ™ & o
© o 3 Foa~Taoa S & Noo o o o © o
© [ = MNC O™ 00N © o a9% < Scurr&divata Paramétéys
~ v n MOMNNANQ o ~=o 0 ~USER — o minseu
- = b EERURE AL P i (R ~~ w < NAME ¥ ¢ 0958 % 5
| \ | } | ExpNO| |
| \ | PrROCND 1
| | I
b I F2 - R ition Parhmeters
Date_ 20080929
Time 1
INSTRUM AVE-400
PRO! 5 mm PABBO BB-
PULPROG 29pg30
D 65536
SOLVENT cpCl3
NS 390

0
23980.814 Hz
0.365918 Hz
1.3664756 sec

20.850 usec
6.00 usec
300.0 K
50000000 sec
03000000 sec
39999998 sec
.00000000 sec
01500000 sec

CHANNEL £1 ==
13
8.50 usec

-2.00 dB
100.6228298 MHz
CHANNEL £2
waltzl6
1t

B
70.00 usec
-3.00 dB
14.00 dB
14.00 dB

400.1314005 MHz

F2 - Processing pargmeters

SI 33768

100.6127737 MHz
El

T T T T T T T 1 T T T T T MM
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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2: 254 nm, 4 nm Results
Retention Time Area Area Percent
13 4 995 8510996 49.276
22.368 8761126 50.724
75 - 75
50 - _ 50
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B - E
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25 - © - 25
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2: 254 nm, 4 nm Results
Retention Time Area Area Percent
15.637 327511 3.495
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A7-300

Dual C~H probe proton starting parameters 7/23/03 RN.
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Current Data Parameters
USER minoru
NAME 10-22-03
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081022
Time 18.52
INSTRUM av-300
PROBED 5 mm Dual 13C/
PULPROG 2930
D 65536
SOLVENT cpc13
NS 8
DS 0
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 645.1
DW 81.000 use
DE 6.00 use
TE 295.1 K
D1 0.20000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
£1
11.00 use
PL1 -3.00 dB
SFO1 300.1318533 MHz
F2 - Processing parameters
SI
SF 300.1300065 MHz
WDW EM
QR n
J; d Jﬂ L. J
T T T T T T T T —
9 8 7 5 4 3 2 0 ppm
— — — — N[ o0
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o o ojo oljlo o
AVB-£00 ZBO Carbon Starting paramters 6/11/03 RN
o © THONOMN®ONG®
© - SO TIO™ d O oo~ 0 N ~
) < 0@ DS 00T e ee ™ Curfat Data Parameter$
o > MONNN NN QSN ~roa o USERY minoxn
S - Jl i e B ENENEEN B NaME 10222268
EXPI
PROCNO
F2 - Acquisition Parameters
Date_ 20081022
Time X
INSTRUM AVB-400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT cpc13
NS 295
DS 0
SWH 23980.814 Hz
FIDRES 0.365918 Hz
2Q 1.3664756 sec
RG 16384
DW 20.850 usec
DE 6.00 usec
TE 300.0 X
D1 1.50000000 sec
di1 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1 ====
13¢
8.50 usec
-2.00 dB
100.6228298 MHz
CHANNEL f2 ====m====
waltz16
181
70.00 usec
-3.00 dB
16.00 dB
16.00 dB
400.1316005 MHz
F2 - Processing parameters
s1 32768
SF 100.6127737 Miz
WDW
S$sB 0
1B 1.50 Hz
GB 0
BC £.00
el n i
0 Y
: : . ‘ N i i
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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2: 254 nm, 4 nm Results
Retention Time Area Area Percent
10.373 9547551 50.012
13.552 9543092 49,988
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0 10 20 ‘ 30 40
Minutes
2: 254 nm, 4 nm Results
Retention Time Area Area Percent
11.035 16768066 98.675
14 .544 225203 1.325

S-71



	general procedures and data.pdf
	NMR spectra and HPLC.pdf
	01aldehyde.pdf
	02ketone.pdf
	03sm-H.pdf
	04sm-Cl.pdf
	05sm-Br.pdf
	06sm-4tBu.pdf
	07sm-Ph.pdf
	08sm-OPh.pdf
	09sm-5tBu.pdf
	10sm-Et.pdf
	11sm-allyl.pdf
	12sm-iPr.pdf
	13sm-mMeO.pdf
	14sm-pCl.pdf
	15sm-oMe.pdf
	16sm-prenyl.pdf
	17sm-geranyl.pdf
	18sm-crotyl.pdf
	19sm-iain.pdf
	20sm-MeOBn.pdf
	21product-H.pdf
	22HPLC-H.pdf
	23product-Cl.pdf
	24HPLC-Cl.pdf
	25product-Br.pdf
	26HPLC-Br.pdf
	27product-4tBu.pdf
	28HPLC-4tBu.pdf
	29product-Ph.pdf
	30HPLC-Ph.pdf
	31product-PhO.pdf
	32HPLC-PhO.pdf
	33product-5tBu.pdf
	34HPLC-5tBu.pdf
	35product-Et.pdf
	36HPLC-Et.pdf
	37product-allyl.pdf
	38HPLC-allyl.pdf
	39product-iPr.pdf
	40HPLC-iPr.pdf
	41product-mMeO.pdf
	42HPLC-mMeO.pdf
	43product-pCl.pdf
	44HPLC-pCl.pdf
	45product-oMe.pdf
	46HPLC-oMe.pdf
	47product-prenyl.pdf
	48HPLC-prenyl.pdf
	49product-geranyl.pdf
	50HPLC-geranyl.pdf
	51product-crotyl.pdf
	52HPLC-crotyl.pdf
	53product-MeOBn.pdf
	54HPLC-MeOBn.pdf
	55product-ketone.pdf
	56HPLC-ketone.pdf


