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General Methods. Reported melting points are uncorrected. Unless otherwise stated 'H and
C NMR spectra were recorded in CDCl, or CD,OD, on a 400 MHz instrument. Proton
chemical shifts are given in 8 (ppm) relative to internal CHCI; (7.26 ppm) or CD,OH (4.78
ppm). Carbon chemical shifts are given relative to CDCIl, (77.05 ppm) or CD,OD (49.3 ppm).
Analytical TLC was carried out with precoated silica gel 60F,s, plates (Merck). Flash column
chromatography was performed on Silica gel 60N (spherical, neutral, 40-50 mm, Kanto

Chemical Co., Inc.).
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Methyl (1'S*4a’S*,8a"S*)-5",5",8a"-Trimethyloctahydro-1"H-spiro[[1,3]dioxolane-2,2"-

naphthalene]-1"-carboxylate. Ethylene glycol (1.1 mL, 19.6 mmol) and trimethylsilyl
chloride (2.1 mL, 15.7 mmol) were added to a solution of 4 (990 mg, 3.92 mmol)) in dry
CH,CI, (8.0 mL) at room temperature. The mixture was heated at reflux for 23 h. After
cooling, the reaction was quenched with saturated aqueous NaHCO, (8.0 mL) at 0 °C, and the
resulting mixture was extracted with Et,0O (3 x 8.0 mL). The combined extracts were washed
with brine, then dried over MgSQO,, filtered, and concentrated under reduced pressure. The
residue was purified by silica gel flash column chromatography (hexane/EtOAc 10:1) to give
the title compound (1.14 g, 98%) as white crystals. mp 78-79 °C (from hexane); IR (KBr)
1735 cm™; '"H NMR (400MHz, CDCIl,) & 0.66 (3H, s), 0.82 (3H, s), 0.99-1.02 (1H, m), 1.14
(3H, s), 1.02-1.09 (1H, m), 1.34-1.41 (3H, m), 1.47 (1H, td, J = 13.6,4.0 Hz), 1.57-1.73 (3H,
m), 2.13 (1H, dd, J = 12.5, 2.38 Hz), 2.25 (1H, td, J = 13.8, 5.78 Hz), 2.44 (1H, d, J = 1.78
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Hz), 3.66 (3H, s), 3.86-3.99 (4H, m); "C NMR (100.6 MHz, CDCl,) & 18.5 (CH,), 19.7 (CH,),
214 (CH,), 21.9 (CH,), 33.1 (C), 33.4 (CH,), 33.5 (CH,), 38.2 (C), 38.5 (CH,), 41.8 (CH,),
453 (CH), 51.1 (CH), 62.6 (CH,), 63.9 (CH,), 64.5 (CH,), 109.1 (C) 172.6 (C); HRMS (ESI)
caled for C;;H,,O, [M+H]" 297.2066, found 297.2063. Anal. Calcd for C;;H,;O,: C, 68.89; H,
9.52. Found: C, 68.92; H, 9.54.
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2-((1’R* 4a’S*,8a"S*)-5",5" 8a’-Trimethyloctahydro-1"H-spiro[[1,3]dioxolane-2,2"-
naphthalene]-1"-yl)methanol (5). A solution of the above ester (9.20 g, 31.0 mmol) in dry
Et,0 (30 mL) was added to a stirred suspension of lithium aluminium hydride (3.53 g, 93.0
mmol) in dry Et,O (280 mL) at O °C under argon, and stirring was continued for 19 h at room
temperature. The reaction was quenched with successive addition of water (3.5 mL), 4M
aqueous sodium hydroxide (3.5 mL), and water (7.0 mL). The suspension was filtrated
through a Celite pad and the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel flash column chromatography (hexane/AcOEt 2:1) to give 5 (8.20 g,
99%) as white crystals. mp 77-79 °C (from hexane); IR (KBr) 3330 cm™; '"H NMR (400MHz,
CDCl,) 6 0.81 (3H,s),0.85 (3H,s),0.94 (1H, dd, J = 12.3,3.11 Hz), 1.08-1.16 (1H, m), 1.16
(3H,s), 1.22-1.27 (1H, m), 1.37-1.77 (9H, m), 3.29 (1H, dd, J = 10.0,2.41 Hz), 3.76-4.01 (6H,
m); °C NMR (100.6 MHz, CDCl;) § 18.7 (CH,), 20.4 (CH,), 22.1 (CH,), 22.6 (CH,), 33.1
(CH,), 33.4 (C), 33.5 (CH,), 37.3 (CH,), 38.5 (C), 424 (CH,), 48.2 (CH), 57.2 (CH), 61.2
(CH,), 63.5 (CH,), 64.2 (CH,), 113.1 (C); HRMS (ESI) calcd for C,;H,,O,[M+H]" 269.2117,
found 269.2113. Anal. Calcd for C,;H,;O: C,71.60; H, 10.52. Found: C, 71.50; H, 10.49.
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2-((1’S*4a’S*,8a"S*)-5",5" 8a - Trimethyloctahydro-1"H-spiro[[1,3]dioxolane-2,2"-
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naphthalene]-1"-yl)acetonitrile (6). p-Toluenesulfonyl chloride (12.3 g, 61.2 mmol) was
added to a solution of 5 (8.20 g, 30.6 mmol) in pyridine (31.0 mL) at 0 °C under argon. After
stirring for 2 h at 0 °C, the reaction was quenched with a saturated aqueous solution of copper
(IT) sulfate penta hydrate (30 mL), and the resulting mixture was extracted with Et,0 (3 x 50
mL). The combined extracts were washed with brine, then dried over MgSO, and
concentrated under reduced pressure to afford a yellow oil, which was used in the next step
without further purification. KCN (4.98 g, 76.5 mmol) and 18-crown-6 (5.65 g, 30.6 mmol)
were added to a solution of the above residue in MeCN (61.0 mL) at room temperature. The
mixture was heated at reflux for 4 h. After cooling, the reaction was diluted with a saturated
aqueous solution of NaHCO, (30 mL) at 0 °C, and the resulting mixture was extracted with
Et,0 (3 x 60 mL). The combined extracts were washed with brine, then dried over MgSO,,
filtered, and concentrated under reduced pressure. The residue was purified by silica gel flash
column chromatography (hexane/EtOAc 4:1) to give 6 (6.44 g, 76% from 5) as a yellow oil.
IR (neat) 2242 cm™'; '"H NMR (400MHz, CDCI,) & 0.83 (3H, s), 0.89 (3H, s), 0.89-1.18 (1H,
m), 1.20 (3H, s), 1.38-1.56 (8H, m), 1.68-1.71 (3H, m), 1.37-1.58 (8H, m), 1.68-1.71 (3H, m),
2.64 (1H,dd,J=17.3,7.3 Hz),2.65 (1H,dd, J = 17.3,3.69 Hz), 3.87-4.03 (4H, m); "C NMR
(100.6 MHz, CDCl,) § 15.1 (CH,), 18.5 (CH,), 19.8 (CH,), 21.8 (CH,), 22.3 (CH,), 33.1 (O),
33.2 (CH,), 33.5 (CH,), 37.8 (CH,), 38.6 (C), 42.2 (CH,), 46.3 (CH), 52.9 (CH), 63.6 (CH,),
64.9 (CH,), 109.9 (C), 121.5 (C); HRMS (ESI) calcd for C,;H,(NO, [M+H]* 278.2120, found
278.2125. Anal. Calcd for C;H,,NO,: C, 73.61; H, 9.81; N, 5.05. Found: C, 73.46; H, 9.72; N,

5.16.
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2-((1°S* 4a’S*,8a’§*)-5",5" 8a -Trimethyloctahydro-1"H-spiro[[1,3]dioxolane-2,2"-

naphthalene]-1"-yl)ethanamine. A solution of 6 (6.44 g, 23.2 mmol) in dry Et,0O (10 mL)
was added to a stirred suspension of lithium aluminium hydride (2.64 g, 69.6 mmol) in dry
Et,0 (220 mL) at O °C under argon, and stirring was continued for 2 h at 0 °C. The reaction
was quenched with successive addition of water (2.5 mL), 4M aqueous sodium hydroxide

(2.5 mL), and water (5.0 mL). The suspension was filtrated through a Celite pad and the
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filtrate was concentrated under reduced pressure. The residue was purified by silica gel flash
column chromatography (CHCl,/MeOH/NH,OH 100:9:1) to give the title compound (6.26 g,
96%) as a colorless oil. IR (neat) 3372 cm™; '"H NMR (400MHz, CDCl,;) & 0.80 (3H, s),
1.02-1.06 (3H, m), 1.13 (3H, s), 1.35-1.38 (4H, m), 1.38-1.62 (9H, m), 2.59-2.64 (2H, m),
3.78-4.11 (4H, m); C NMR (100.6 MHz, CDCl,) § 18.5 (CH,), 20.2 (CH,), 21.6 (CH;), 22.8
(CH,), 32.7 (C), 329 (CH,), 33.3 (CH,), 33.4 (CH,), 36.4 (CH,), 38.8 (C), 42.3 (CH,), 44.7
(CH,), 46.3 (CH), 52.9 (CH), 63.3 (CH,), 64.5 (CH,). 112.3 (C); HRMS (ESI) calcd for
C,;H;,NO, [M+H]" 282.2433, found 282.2435. Anal. Calcd for C,;H;;NO,: C, 72.55; H,
11.10; N, 4.98. Found: C, 72.33; H, 10.84; N, 5.02.
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2-Nitro-N-(2-((1°S*4a"S*,8a’§*)-5",5" 8a’ -trimethyloctahydro-1"H-spiro[[1,3]-dioxolane-

2,2 -naphthalene]-1"-yl)ethyl)benzenesulfonamide (7). Triethylamine (1.66 mL, 11.9
mmol) and 0-NsClI (791mg, 3.57 mmol) were added to a stirred solution of the above amine
in dry CH,Cl, (24 mL) at 0 °C under argon. After 5 min, the reaction was quenched with a
saturated aqueous solution of NaHCO; (30 mL) at 0 °C, and the resulting mixture was
extracted with Et,0 (3 x 40 mL). The combined extracts were washed with brine, then dried
over MgSO,, filtered, and concentrated under reduced pressure. The residue was purified by
silica gel flash column chromatography (hexane/EtOAc 2:1) to give 7 (1.11 g, 100%) as an
amorphous solid. IR (KBr) 3334, 1541 cm™; '"H NMR (400MHz, CDCl,) 8 0.79 (3H, s), 0.83
(3H, s),0.88-0.90 (1H, m), 0.98-1.09 (2H, m), 1.10 (3H, s), 1.14-1.15 (1H, m), 1.22-1.48 (7H,
m), 1.59-1.67 (3H, m), 2.96-3.04 (1H, m), 3.10-3.16 (1H, m), 3.83-3.98 (4H, m), 5.74 (1H, t,
J=4.75Hz),7.71-7.74 (2H, m), 7.84-7.86 (1H, m), 8.10-8.13 (1H, m); “C NMR (100.6 MHz,
CDCl,) 6 184 (CH,), 20.0 (CH,), 21.5 (CH,), 22.6 (CH,), 27.0 (CH,), 32.90 (C), 32.91 (CH,),
33.4 (CH,), 36.0 (CH,), 38.9 (C), 42.3 (CH,), 45.5 (CH,), 464 (CH), 53.3 (CH), 63.2 (CH,),
64.8 (CH,), 111.8 (C), 125.3 (CH), 131.1 (CH), 132.6 (CH), 133.3 (CH), 1339 (C), 148.1

(C); HRMS (ESI) calcd for C,;H;N,O (S[M+H]* 467.2216, found 467.2200.
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2-Nitro-N-(2-((1'S* 4a’S*,8a"S*)-5",5" 8a -trimethyl-2-oxodecahydronaphtalene-
1-yl)ethyl)benzenesulfonamide . An aqueous 5% HCI solution (0.98 mL, 1.35 mmol) was
added to a stirred solution of 7 (126 mg, 0.27 mmol) in dry THF (2.7 mL) at 0 °C under argon.
After stirring for 8 h at 0 °C, the reaction was quenched with saturated aqueous NaHCO, (3.0
mL) at 0 °C, and the resulting mixture was extracted with Et,O (3 x 10 mL). The combined
extracts were washed with brine, then dried over MgSQ,, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel flash column chromatography
(hexane/EtOAc 3:1) to give the title compound (101 mg, 89%) as white crystals. mp
135-136 °C; IR (KBr) 3300, 1687, 1541 cm™'; '"H NMR (400MHz, CDCl,) § 0.85 (3H, s), 0.90
(3H,s),0.95 (3H,s), 1.01-1.05 (1H, m), 1.14-1.22 (1H, m), 1.41-1.63 (6H, m), 1.70-1.80 (2H,
m), 1.90-2.01 (2H, m), 2.31-2.37 (2H, m), 2.81-2.88 (1H, m), 3.00-3.08 (1H, m), 5.56 (1H, t,
J=621Hz),7.70-7.74 (2H, m), 7.84-7.86 (1H, m), 8.07-8.10 (1H, m); *C NMR (100.6 MHz,
CDCl,) & 18.5 (CH,), 22.0 (CH,), 22.1 (CH,), 23.1 (CH,), 27.8 (CH,), 33.3 (C), 33.4 (CH,),
36.3 (CH,), 38.4 (CH,), 39.7 (C),42.0 (CH,), 42.2 (CH,), 44.8 (CH), 61.9 (CH), 1254 (CH),
131.0 (CH), 132.8 (CH), 133.6 (CH), 133.7 (C), 140.1 (C), 215.2 (C); HRMS (ESI) calcd for
C,,H;,N,O,S [M+H]" 423.1954, found 423.1977. Anal. Calcd for C,;H;,N,O,S: C, 59.69; H,
7.16; N, 6.63. Found: C,59.67 H, 7.04; N, 6.67.

/\N/NS /\N/Bn
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N-Benzyl-2-nitro-N-(2-((1°S* 4a’S*,8a"$*)-5",5" 8a -trimethyl-2-oxodecahydro-

naphthalene-1-yl)ethyl)benzenesulfonamide (8). Benzyl alcohol (72.0 uL, 0.69 mmol) and
triphenyl phosphine (157 mg, 0.60 mmol) were added to a stirred solution of the above ketone
(195 mg, 0.46 mmol) in dry toluene (4.6 mL) at room temperature under argon. And then,

diethyl azodicarboxyrate (40 % in toluene, 0.27 mL, 0.60 mmol) was added to the above
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mixture at 0 °C. After stirring for 10 min at room temperature, the mixture was directly
purified by silica gel flash column chromatography (hexane/EtOAc 2:1) to give 8 (236 mg,
100%) as white crystals. mp 137-138 °C; IR (KBr) 1702, 1543 cm™; '"H NMR (400MHz,
CDCl,) 6 0.79 (3H, s), 0.80 (3H, s), 0.90 (3H, s), 1.05-1.30 (3H, m), 1.37-1.51 (7H, m),
1.70-1.85 (2H, m), 2.09-2.14 (2H, m), 2.93-3.06 (2H, m),4.45 (1H,d,J = 149 Hz), 4.51 (1H,
d, J =149 Hz), 7.29-7.32 (5H, m), 7.63-7.70 (3H, m), 7.91-7.94 (1H, m); "C NMR (100.6
MHz, CDCI,) § 18.5 (CH,), 21.7 (CH,), 22.0 (CH,), 23.1 (CH,), 26.7 (CH,), 33.2 (C), 33.3
(CH,), 36.1 (CH,), 38.0 (CH,), 39.8 (C), 42.1 (CH,), 44.6 (CH), 47.0 (CH,), 53.1 (CH,), 62.3
(CH), 124.3 (CH), 128.3 (CH), 128.7 (CH, 2 carbons), 128.8 (CH, 2 carbons), 130.1 (CH),
131.7 (CH), 133.1 (C), 133.5 (CH), 1359 (C), 148.2 (C), 214.8 (C); HRMS (ESI) calcd for
C,sH;;,N,O,S [M+H]* 513.2423, found 513.2437. Anal. Calcd for C,4H;,N,O,S: C, 65.60; H,
7.08; N, 5.46. Found: C,65.63 H, 7.00; N, 5.49.
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N-Benzyl-N-(2-((1R* 4aS* 8aS*)-2-(cyanomethylene)-5°,5" ,8a’-trimethyl-2-oxodeca-

hydronaphthalene-1-yl)ethyl)-2-nitrobenzenesulfonamide (9). n-BuLi (1.6 M solution in
hexane, 12.0 mL, 19.2 mmol) was added dropwise to a stirred solution of diethyl
cyanomethylphosphonate (3.89 mL, 23.0 mmol) in dry THF (60 mL) at O °C under argon, and
stirring was continued for 1 h at room temperature. A solution of 8 (3.93 g, 7.67 mmol) in dry
THF (20 mL) was added dropwise to the above mixture at 0 °C. After stirring for 24 h at
room temperature, the reaction was quenched with water (30 mL) at O °C, and the resulting
mixture was extracted with Et,O (3 x 100 mL). The combined extracts were washed with
brine, then dried over MgSO,, filtered, and concentrated under reduced pressure. The residue
was purified by silica gel flash column chromatography (hexane/EtOAc 4:1) to give 9 (as an
E/Z mixture in the ratio of 1:1) (3.78 g, 92%) as a yellow oil. IR (neat) 2214, 1545 cm™; 'H
NMR (400MHz, CDCl;) & 0.74-0.85 (9H, m), 0.85-0.95 (1H, m), 1.05-1.58 (10H, m),
1.65-1.67 (3H, m), 2.00-2.11 (1H, m), 2.14-2.20 (0.5H, m), 2.65-2.75 (0.5H, m), 2.80-3.14
(2H, m),4.40 (1H,t,J =14.1 Hz),4.55 (1H,d, J = 14.6 Hz),4.86 (0.5H,d,J = 1.46 Hz), 5.07
(0.5H, d, J = 1.84 Hz), 7.27-7.34 (5H, m), 7.64-7.71 (3H, m), 7.92-8.00 (1H, m); “C NMR
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(100.6 MHz, CDCl,) & 18.7 (CH,, 2 carbons), 21.2 (CH,), 21.9 (CH,, 3 carbons), 23.2 (CH,),
23.6 (CH,), 26.2 (CH,), 274 (CH,), 29.3 (CH,), 32.2 (CH,), 33.17 (C, 2 carbons), 33.23
(CH,), 33.27 (CH,), 36.08 (CH,), 36.12 (CH,), 39.20 (C), 39.29 (C), 42.1 (CH,, 2 carbons),
452 (CH),45.3 (CH), 47.0 (CH,), 474 (CH,), 52.5 (CH,), 53.1 (CH), 53.3 (CH,), 56.2 (CH),
94.1 (CH),94.2 (CH), 116.5 (C), 117.0 (C), 124.2 (CH), 124.3 (CH), 128.2 (CH), 128.3 (CH),
128.66 (CH, 2 carbons), 128.79 (CH, 2 carbons), 128.83 (CH, 2 carbons), 128.86 (CH, 2
carbons), 130.7 (CH), 130.9 (CH), 131.7 (CH), 131.8 (CH), 133.0 (C), 133.1 (C), 133.5 (CH),
133.7 (CH), 135.6 (C), 136.0 (C), 148.1 (C), 148.2 (C), 168.9 (C), 169.5 (C); HRMS (ESI)
caled for C;,H4N,0,S [M+H]" 536.2583, found 536.2562.

_Bn
NS = NHBn
Me : Ns Me :
Qi:/IﬁCN Q\A//[/»CN
Me M; Me MJ
9 3

2-((1R* 4aS*,8a5*)-1-(2-(Benzylamino)ethyl)-5,5,8,1-trimethyloctahydronaphthalene-
2(1H)-ylidene)acetonitrile (3). Thiophenol (0.31 mL, 2.96 mmol) and 5 M aqueous KOH
(0.30 mL, 1.48 mmol) were added dropwise to a stirred solution of 9 (396 mg, 0.739 mmol)
in MeCN (4.0 mL) at 0 °C under argon. After stirring for 4 h at room temperature, the mixture
was directly purified by silica gel flash column chromatography (CHCl,/MeOH 20:1) to give
3 (236 mg, 91%) as a yellow oil. IR (neat) 3313, 2214 cm™; '"H NMR (major diastereomer,
400MHz, CDCl,) § 0.81 (3H, s),0.88 (3H, s), 0.95 (3H, s), 1.15-1.19 (2H, m), 1.38-1.75 (9H,
m), 1.90-2.00 (1H, m), 2.26-2.30 (2H, m), 3.68 (1H,d,J =13.0 Hz),3.75 (1H,d, J = 12.9 Hz),
5.12 (1H, s), 7.22-7.37 (5H, m); "C NMR (100.6 MHz, CDCl,) § 18.8 (CH,), 21.5 (CH,),
22.0 (CH,), 23.9 (CH,), 28.1 (CH,), 32.5 (CH,), 33.3 (C), 334 (CH,), 364 (CH,), 39.5 (O),
42.3 (CH,), 45.4 (CH),47.9 (CH,), 53.5 (CH), 54.3 (CH,), 94.0 (CH), 117.3 (C), 126.9 (CH),
128.2 (CH, 2 carbons), 128.4 (CH, 2 carbons), 140.3 (C), 170.1 (C); HRMS (ESI) calcd for
C,,HysN, [M+H]" 351.2800, found 351.2794.
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2-((3aS*,5a8*,9a8*)-3-Benzyl-6,6 9a-trimethylperhydro-1H-benzo[e]indol-3a-
yDacetonitrile (2). N,N-Diisopropylethylamine (0.36 mL, 2.18 mmol) was added to a stirred
solution of 3 (153 mg, 0.436 mmol) in EtOH (4.4 mL) at room temperature under argon. The
mixture was heated at reflux for 24 h. After cooling, the reaction was quenched with saturated
aqueous NH,CI (5.0 mL) at O °C, and the resulting mixture was extracted with Et,0 (3 x 10
mL). The combined extracts were washed with brine, then dried over MgSQO,, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel flash column
chromatography (hexane/EtOAc 5:1) to give 2 (123 mg, 80%) as white crystals. mp
154-156 °C; IR (KBr) 2243 cm™; 'H NMR (400MHz, CDCL,) 6 0.83 (3H.s), 0.90 (3H, s),
1.10-1.20 (3H, m), 1.23 (3H, s), 1.23-1.29 (2H, m), 1.50-1.70 (3H, m), 1.78-1.81 (2H, m),
2.14 (1H, t, J = 10.2 Hz), 2.25-2.31 (1H, m), 2.65 (1H, d, J = 174 Hz), 2.92-2.97 (1H, m),
299 (1H,d,J=174Hz),3.14 (1H,d,J =132 Hz),391 (1H,d,J = 13.2 Hz), 7.12-7.73 (5H,
m); ”C NMR (100.6 MHz, CDCl,) & 18.2 (CH,), 19.5 (CH,), 21.6 (CH,), 22.7 (CH,), 23.7
(CH,), 26.6 (CH,), 28.3 (CH,), 32.9 (C), 334 (CH,), 36.3 (C), 37.3 (CH,), 42.2 (CH,), 46.5
(CH), 489 (CH,), 52.0 (CH,), 55.6 (CH), 62.3 (C), 118.6 (C), 1269 (CH), 128.3 (CH, 2
carbons), 128.4 (CH, 2 carbons), 139.6 (C); HRMS (ESI) caled for C,,H;N, [M+H]"
351.2800, found 351.2812. Anal. Calcd for C,,H;,N,: C, 82.23; H, 9.78; N, 7.99. Found: C,
82.08 H, 9.86; N, 7.98.

2-((3aS*,5a8*,9a8%)-6,6,9a-Trimethylperhydro-1H-benzo[e]indol-3a-yl)acetonitrile (10).
Celium(IV) ammonium nitrate (64.0 mg, 0.116 mmol) was added to a stirred solution of 2
(13.5 mg, 38.5 wumol) in (MeCN/CH,CI,/H,0O 4:1:1, 0.5 mL) at 0 °C under argon. After

stirring for 3.5 h at room temperature, the reaction was quenched with saturated aqueous
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NaHCO; (1.0 mL) at 0 °C, and the resulting mixture was extracted with CHCI; (3 x 10 mL).
The combined extracts were washed with brine, then dried over MgSO,, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel flash column
chromatography (CHCl,/MeOH 20:1) to give 10 (8.5 mg, 85%) as white crystals. mp
87-89 °C; IR (KBr) 3435, 2240 cm™; '"H NMR (400MHz, CDCl,) § 0.81 (3H, s), 0.88 (3H, s),
1.11 (3H, s), 1.18-1.30 (5H, m), 1.38-1.42 (2H, m), 1.74 (1H, t, J = 10.1 Hz), 1.89-1.92 (2H,
m), 1.98 (1H, br s), 2.69 (1H, d, J = 16.7 Hz), 2.70 (1H, d, J = 16.7 Hz), 2.97-3.02 (2H, m);
C NMR (100.6 MHz, CDCl,)  18.3 (CH,), 19.9 (CH,), 21.7 (CH,), 22.7 (CH,), 27.8 (CH,),
29.5 (CH,), 329 (C), 33.4 (CH,), 34.9 (CH,), 36.0 (C) 38.2 (CH,), 42.2 (CH, 2 carbons), 46.5
(CH), 57.0 (CH), 60.4 (C), 118.5 (C); HRMS (ESI) calcd for C;H,,N, [M+H]" 261.2331,
found 261.2333. Anal. Calcd for C,;H,N,: C, 78.41; H, 10.84; N, 10.76. Found: C, 78.23 H,
10.63; N, 10.63.

2-((3aS*,5a8*,9a8%)-6,6,9a-Trimethyl-3-(2-nitrobenzenesulfonyl)perhydro-1H-

benzo[e]indol-3a-yl)acetonitrile (11). Triethylamine (0.28 mL, 2.00 mmol) and o-NsClI (221
mg, 0.988 mmol) were added to a stirred solution of 10 (104 mg, 0.399 mmol) in CH,Cl, (4.0
mL) at O °C under argon. After stirring for 8 h at room temperature, the reaction was
quenched with saturated aqueous NaHCO, (4.0 mL) at 0 °C, and the resulting mixture was
extracted with Et,0 (3 x 15 mL). The combined extracts were washed with brine, then dried
over MgSO,, filtered, and concentrated under reduced pressure. The residue was purified by
silica gel flash column chromatography (hexane/EtOAc 2:1) to give 11 (147 mg, 83%) as
white crystals. mp 221-224 °C; IR (KBr) 2246, 1545 cm™; 'H NMR (400MHz, CDCL,) 6 0.80
(3H, s), 0.88 (3H, s), 1.11-1.23 (3H, m), 1.21 (3H, s), 1.30-1.33 (2H, m), 1.41-1.47 (2H, m),
1.56-1.63 (2H, m), 1.94-1.98 (2H, m), 2.01-2.15 (1H, m), 2.26 (1H, dd, J = 12.98, 6.35 Hz),
237 (1H,d, J =139 Hz), 3.05 (1H, d, J = 17.8 Hz), 3.13 (1H, td, J = 10.7, 6.89 Hz), 3.74
(1H, d, J = 179 Hz), 3.79 (1H, t, J = 927 Hz), 7.56-7.59 (1H, m), 7.67-7.72 (2H, m),
8.11-8.13 (1H, m); "C NMR (100.6 MHz, CDCI,) § 18.2 (CH,), 20.0 (CH,), 21.6 (CH,), 22 .4
(CH,), 25.2 (CH,), 27.4 (CH,), 329 (C), 33.3 (CH,), 36.4 (CH,), 38.1 (CH,), 41.9 (CH,), 46.8
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(CH),47.6 (CH,), 57.2 (CH), 69.1 (C), 118.3 (C), 124.0 (CH), 130.3 (CH), 131.8 (CH), 133.0
(C), 133.8 (CH), 148.6 (C); HRMS (ESI) calcd for C,;H;;N;O,S [M+H]" 446.2114, found
446.2118. Anal. Calcd for C,;H;,N,0,S: C, 62.00; H, 7.01; N, 9.42. Found: C, 61.93; H, 7.04;
N, 9.45.

2-((3aS*,5a8*,9a8%)-6,6,9a-Trimethyl-3-(2-nitrobenzenesulfonyl)perhydro-1H-
benzo[elindol-3a-yl)acetoaldehyde (12). DIBAL-H (1.01 M in toluene, 0.65 mL, 0.66
mmol) was added dropwise to a stirred solution of 11 (147 mg, 0.33 mmol) in CH,Cl, (3.3
mL) at —78 °C under argon. After stirring for 30 min at —78 °C, 1M HCI (1.0 mL) was added
to the mixture. After warming to room temperature very slowly, the reaction was quenched
with saturated aqueous NaHCO, (4.0 mL) at 0 °C, and the resulting mixture was extracted
with Et,0 (3 x 15 mL). The combined extracts were washed with brine, then dried over
MgSO,, filtered, and concentrated under reduced pressure. The residue was purified by silica
gel flash column chromatography (hexane/EtOAc 2:1) to give 12 (125 mg, 85%) as white
crystals. mp 201-203 °C; IR (KBr) 1720, 1543 cm™; '"H NMR (400MHz, CDCl,) 6 0.77 (3H,
s), 0.86 (3H, s), 1.08 (3H, s), 1.13-1.28 (5H, m), 1.38-1.45 (2H, m), 1.52-1.68 (2H, m), 1.66
(1H,td,J=13.1,4.22 Hz), 1.90 (1H, dd,J=12.1,6.06), 1.94-2.07 (1H, m), 2.16 (1H, dd, J =
13.1,6.14),2.21-2.25 (1H, brd, J = 13.7 Hz), 3.06 (1H, dd, J = 18.2,3.13 Hz), 3.27 (1H, td, J
=10.11, 6.6 Hz), 3.54 (1H, d, J = 18.2 Hz), 3.78 (1H, d, J = 9.08 Hz), 9.74 (1H, d, J = 2.96
Hz); "C NMR (100.6 MHz, CDCl,) & 18.3 (CH,), 20.0 (CH,), 21.7 (CH,), 23.1 (CH,), 25.3
(CH,,, 32.9 (O), 33.3 (CH;), 36.9 (C), 37.7 (CH,), 38.2 (CH,), 42.0 (CH,), 46.9 (CH), 48.3
(CH,), 48.8 (CH,), 56.5 (CH), 68.8 (C), 1239 (CH), 130.1 (CH), 131.5 (CH), 133.6 (CH),
134.1 (CH), 148.3 (C), 201.8 (CH); HRMS (ESI) calcd for C,;H;;N,O,S [M+H]" 449.2110,
found 449.2102. Anal. Calcd for C,;H;,N,0O,S: C, 61.58; H, 7.19; N, 6.24. Found: C, 61.43; H,
7.23; N, 6.32.
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(3aS*,5a5*,9a5%)-6,6 9a-Trimethyl-3a-(3-methylbut-2-enyl)-3-(2-nitrobenzenesulfonyl)-
perhydro-1H-benzo[e]indole) (13). n-BuLi (1.6 M solution in hexane, 33.0 uL, 53.0 umol)
was added dropwise to a stirred suspension of isopropyltriphenylphosphonium iodide (24.0
mg, 54.4 umol) in dry THF (300 uL) at O °C under argon, and stirring was continued for 30
min at the same temperature. A solution of 12 (6.10 mg, 13.6 wmol) in dry THF (300 uL) was
added dropwise to the above mixture at O °C. After stirring for 15 h at room temperature, the
reaction was quenched with saturated aqueous NH,Cl (1.0 mL) at O °C, and the resulting
mixture was extracted with Et,O (3 x 10 mL). The combined extracts were washed with brine,
then dried over MgSQ,, filtered, and concentrated under reduced pressure. The residue was
purified by silica gel flash column chromatography (hexane/EtOAc 4;1) to give 13 (4.50 mg,
70%) as yellow crystals. mp 141-143 °C; IR (KBr) 1543 cm™; '"H NMR (400MHz, CDCl,) &
0.78 (3H, s), 0.87 (3H, s), 1.00 (3H, s), 1.10-1.41 (7H, m), 1.48 (6H, s), 1.48-1.70 (2H, m),
1.80-1.95 (4H, m), 2.32 (1H, dt, J = 13.7, 3.06 Hz), 2.65-2.85 (2H, m), 3.23-3.28 (1H, m),
3.81-3.85 (1H, m), 4.79-4.81 (1H, br s), 7.48-7.50 (1H, m), 7.50-7.61 (2H, m), 7.98-8.10 (1H,
m); "C NMR (100.6 MHz, CDCl,) § 18.4 (CH,), 18.4 (CH,), 20.4 (CH,), 21.8 (CH,), 22.1
(CH,), 25.1 (CH,), 25.8 (CH,), 32.9 (CH,), 33.4 (C), 34.5 (CH,), 36.6 (C), 384 (CH,), 38.5
(CH,), 42.2 (CH,), 47.1 (CH), 48.5 (CH,), 550 (CH), 71.3 (C), 120.0 (CH), 123.4 (CH),
130.7 (CH), 131.0 (CH), 132.8 (CH), 132.8 (CH), 135.1 (C), 148.4 (C); HRMS (ESI) calcd
for C,H;,N,O,S [M+H]* 475.2631, found 475.2652. Anal. Calcd for C,;H(N,O,S: C, 65.79;
H, 8.07; N, 5.90. Found: C, 65.69 H, 8.03; N, 5.95.

3-Hydroxy-3-methyl-1-((3aS*,5aS*,9aS* ,9bS*)-6,6 ,9a-trimethyl-3-(2-nitrobenzene-
sulfonyl)perhydro-1H-benzo[e]indol-3a-yl)butan-2-one (14). N-Methylmorpholine N-oxide
(78.0 mg, 0.632 mmol) and osmium(IV) tetroxide (0.20 mL, 31.6 umol) was added to a
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stirred solution of 13 (150 mg, 0.316 mmol) in (MeCN/H,0 4:1, 3.2 mL) at room temperature
under argon. After stirring for 17 h at room temperature, the reaction was quenched with
saturated aqueous Na,S,0; (4.0 mL) at 0 °C, and the resulting mixture was extracted with
Et,0 (3 x 10 mL). The combined extracts were washed with brine, then dried over MgSO,,
filtered, and concentrated under reduced pressure. The residue was roughly purified by silica
gel frash column chromatography (hexane/EtOAc 4:1) to afford a yellow oil, which was used
in the next step without further purification. N-Methylmorpholine N-oxide (57.0 mg, 0.474
mmol) and MS4A were added to a stirred solution of the above residue in MeCN (2.7 mL) at
room temperature under argon. After stirring for 15 min, a solution of TPAP (5.70 mg, 15.8
umol) in MeCN (0.5 mL) was added dropwise to the above mixture. After stirring for 1 h, the
solvent was removed under reduced pressure. The residue was diluted with CHCI; and
through a Celite pad and the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel flash column chromatography (hexane/AcOEt 2:1) to give 14 (115
mg, 72% from 13) as a yellow oil. IR (neat) 3493, 1713, 1545cm™; 'H NMR (400MHz,
CDCly) 6 0.77 (3H, s), 0.85 (3H, s), 1.02 (3H, s), 1.13-1.28 (5H, m), 1.34 (6H, s), 1.34-1.41
(2H, m), 1.55-1.77 2H, m), 1.78 (1H, td, J = 13.6, 4.1 Hz), 1.87-2.03 (2H, m), 2.17-2.20 (1H,
m),2.67 (1H,dd,J =129, 6.35 Hz), 3.40-3.47 (3H, m), 3.73-3.81 (1H, m) 7.51-7.53 (1H, m),
7.61-7.64 (2H, m), 7.85-7.87 (1H, m); "C NMR (100.6 MHz, CDCIl,) § 18.3 (CH,), 20.1
(CH,), 21.7 (CH,), 23.4 (CH,), 25.7 (CH,), 27.1 (CH; 2 carbons), 32.9 (C), 33.3 (CH,), 36.5
(©), 38.2 (CH,), 38.7 (CH,), 41.3 (CH,), 420 (CH,), 47.1 (CH), 48.7 (CH,), 54.5 (CH), 68.2
(©), 1239 (CH), 130.1 (CH), 1314 (CH), 133.2 (CH), 134.7 (C), 148.3 (C), 213.1 (C);
HRMS (ESI) caled for C,sH,,N,O(S [M+H]" 507.2529, found 507.2503.

3-Hydroxy-3-methyl-1-((3aS*,5aS* ,9aS* 9bS*)-6,6 9a-trimethylperhydro-1H-

benzo[e]indol-3a-yl)butan-2-one (15). Thiophenol (56.0 uL, 0.109 mmol) and 5 M aqueous
KOH (87.0 uL, 0.436 mmol) were added dropwise to a stirred solution of 14 (55.2 mg, 0.109
mmol) in MeCN (1.1 mL) at 0 °C under argon. After stirring for 17 h at room temperature, the

mixture was directly purified by silica gel flash column chromatography
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(CHCI,/MeOH/NH,OH 100:9:1) to give 15 (25.6 mg, 73%) as a yellow oil. IR (neat) 3314,
1702 cm™; '"H NMR (400MHz, CDCL,) & 0.81 (3H, s), 0.88 (3H, s), 1.12 (3H, s), 1.14-1.18
(2H, m), 1.23 (3H, s), 1.26 (3H, s), 1.28-1.42 (6H, m), 1.50-1.60 (1H, m), 1.60-1.76 (1H, m),
1.76-1.90 (3H, m), 1.98-2.05 (1H, m),2.71 (1H, d, J = 11.5 Hz), 2.76-2.83 (1H, m), 3.01-3.06
(1H, m) 3.22 (1H, d, J = 11.5 Hz); °C NMR (100.6 MHz, CDCl,) & 18.4 (CH,), 20.0 (CH,),
21.8 (CH;), 23.0 (CH,), 26.5 (CH,), 26.8 (CH,), 27.8 (CH,), 33.0 (C), 33.5 (CH,), 36.1 (C),
37.0 (CH,), 38.7 (CH,), 42.2 (CH,), 43.1 (CH,), 46.6 (CH,), 47.4 (CH), 59.2 (CH), 62.5 (C),
76.2 (C),216.6 (C); HRMS (ESI) calcd for C,,H,,NO,[M+H]" 322.2746, found 322.2726.

(3aS*,5aS*,9aS* ,9bS*)-3a-(3-Hydroxy-3-methyl-2-oxobutyl)-6,6 9a-trimethyl-3a,4,5,5a,6,
7,8,9,9a,9b-decahydro-1H-benzo[e]indole 3-oxide (16). Na,WO,2H,0 (144 mg, 43.6
umol) was added to a stirred solution of 15 (28.0 mg, 87.1 umol) in MeOH (870 uL) at room
temperature under argon. After cooling at 0 °C, 30% H,0, (30.0 uL., 0.261 mmol) was added
dropwise to the mixture. The resulting mixture was gradually warmed to room temperature
over 30 min. After stirring for an additional 1 h at room temperature, the reaction was
extracted with CHCI, (3 x 10 mL). The combined extracts were washed with brine, then dried
over MgSQ,, filtered, and concentrated under reduced pressure. The residue was roughly
purified by silica gel frash column chromatography (CHCI,/MeOH 40:1) to afford 16 (25.2
mg, 86%) as a yellow oil. IR (neat) 3348, 1714 cm™; '"H NMR (400MHz, CDCL,) 6 0.84 (3H,
s),0.93 (3H,s), 1.13 (3H, s), 1.13-1.25 (2H, m), 1.27 (3H, s), 1.27-1.35 (2H, m), 1.37 (3H, s),
1.43-1.55 (2H, m), 1.63-1.70 (4H, m), 2.50-2.60 (4H, m), 3.07 (1H,d, J = 14.4 Hz), 3.24 (1H,
d,J=14.5Hz),5.04 (1H,s), 6.81 (1H, t,J = 2.34 Hz); "C NMR (100.6 MHz, CDCL,) § 18.0
(CH,), 18.2 (CH,), 21.9 (CH,), 23.0 (CH,), 26.3 (CH,), 26.5 (CH,), 28.7 (CH,), 329 (C),334
(CH,), 35.8 (C), 359 (CH,), 36.9 (CH,), 38.7 (CH,), 42.0 (CH,), 484 (CH), 53..6 (CH), 53.6
(C), 78.5 (C), 1334 (CH), 214.2 (C); HRMS (ESI) calcd for C,H;,NO,[M+H]" 336.2539,
found 336.2545.

-S13-



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

(£)-Chamobtusin A (1). Benzoyl chloride (1.71 uL, 14.7 umol) was added to a stirred,
refluxing solution of 16 (4.50 mg, 13.4 umol) in pyridine (600 uL) under argon. After stirring
for 1h at reflux, the solvent was removed under reduced pressure. The residue was purified by
silica gel flash column chromatography (CHCI,/MeOH 20:1) to give (+)-chamobtusin A (1)
(2.30 mg, 54%) as a yellow solid. IR (neat) 3334, 2929, 1710, 1604, 1518, 1464, 1374, 1236
cm™; "H NMR (400MHz, CDOD,) 8 0.61-0.70 (2H, m), 0.83 (3H, s), 0.92 (3H, s), 1.10 (3H,
s), 1.15 (3H, s), 1.16 (3H, s), 1.39-1.79 (9H, m), 2.54-2.58 (1H, m), 3.32 (1H,d, /= 17.8 Hz),
347 (1H,d, J = 17.8 Hz), 6.03 (1H, s), 7.90 (1H, s); °C NMR (100.6 MHz, CDOD,) & 17.6
(CH,), 19.8 (CH,), 20.6 (CH,), 22.4 (CH;), 27.1 (CH;, 2 carbons), 34.5 (CH,), 35.2 (C), 39.1
(CH,), 41.8 (C), 42.4 (CH,), 42.8 (CH,), 43.5 (CH,), 59.9 (CH), 78.2 (C), 81.1 (C), 1184
(CH), 166.0 (CH), 184.8 (C), 213.9 (C); HRMS (ESI) calcd for C,,H;,,NO,[M+H]" 318.2433,
found 318.2447.
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- " v T e R A A o L o T S o o e e o o S S
opm 9 8 7 6 5 4 3 2 1 0
DPX400 carbon
Current Data Parameters
NAME suzuki
EXPNO
3 3 BRER 88 5 5 BEE3ES  5sEe g Proc0 i
a I~ o ) < @ o~ o o @~ Mmoo —oo
o =~ S NN 0w W < N Mmoo m N - - F2 - Acquisition Parameters
T 1 Date_ 20091114
| | \ VN
INSTRUM spect
PROBHD 5 ma GNP 1H/13
PULPROG 200930
10 65536
SOLVENT coc13
NS 440
0s 4
S 26178.010 Hz
FIORES 0.399445 Hz
AQ 1.2517875 sec
G 8192
oW 19.100 usec
0E 6.00 usec
3 300.2 K
01 2.00000000 sec
a1t 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCRRK 0.01500000 sec
PCPD2 100.00 usec
pL2 -4.00 ¢B
PL12 17.00 o8
PL13 17.00 ¢
SF02 400.0316001 Mz
F2 - Processing parameters
S1 32768
SF 1005876198 M4z
WOW EM
558 0
L8 1.00 Mz
68 0
C 1.40
10 ¥R plot parameters
cox 00 ¢
cy 10.00 cm
Fi1p 140.000 ppm
N v F1 14082.27 Mz
o d " Fep 0.000 ppm
2 0.00 Hz
r R = T T T v T T T S e T T T R (R s | s 4.66657 pom/ca
pom 130 120 110 100 ] 80 70 60 50 0 30 20 10 HZCH 469.40867 Hz/cm

-S17-
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2 2 B3 RA BN S8R NN s RR Y B AR ERs B N85 958088233
s 3 BIRROERT B ANl n a8 LSRN 8IS RARNSRY
& & & 8RB EERRIECEs 8 RbooRbNOnaTeRERN8888883
~ W D Il R S VIR I I I e S T IR
l LLLLLL \N %\\\\\v ‘//I//‘/// S
= e
Current Data Parameters
NAME suzUk3
EXPNO g
PROCND 1
F2 - Acquisitien Parareters
Date_ 20091114
Time 22.28
INSTRUM spect
PROBHD 5 nm GNP 1H/13
FULPROG 2930
10 65536
SOLVENT coc13
NS 32
05 2
SiH 8278.146 Hz
FIDRES 0.126314 Hz
AG 3.9584243 sec
G 143.7
o 60400 usec
3 6.00 usec
TE 300.2 K
01 1.00000000 sec
WMCREST 0.00000000 sec
MEHRK 0.01500000 sec
= CHANNEL f1 =
P1 11.50 usec
LY -2.00 0B
501 400.0324703 Mz
F2 - Processing parameters
51 32766
SF 400.0300065 Mz
oW EM
558 0
L8 0.30 Wz
8 0
> PC 1.00
10 N¥R plot paraseters
X 32.00 cm
l cy 15.00 cm
q Fip 5.700 ppn
’ 2] 3880.29 Mz
{ L L Fep -0.300 ppm
- - St - SE— -120.01 Hz
PPMCM 0.31250 ppm/cn
HZEm 125.00938 Hz/cm
213! Y 518 (B18le)8
3|8 5 = 5] [€)12)8)8
ol - ol |l |olelmlen
L T o e o T R | - | . | e T e o e T i o R
oom 9 8 7 6 5 a 3
DPX400 carbon
Current Data Paraneters
NAME suzuk
- @mnom m o u @ - o nmYe o009 M~ 9@ 1) 3
s & BE8ER €8 & qBE RRYOER RBREB PROGO d
g o ERE 33 8 eIV AREOOHN AER= 72 - fcouisition Parameters
Date_ 20091114
\ IRV
INSTRUM spect
PROSHD 5 om ONP 1M/13
PULPROG 290030
10 65536
SOLVENT €0C13
NS 192
05 4
ShH 26178.010 Wz
FIDRES 0,399445 M2
40 1.2517875 sec
AG 2580.3
O 19.100 usec
0E 6.00 usec
e 300.2 K
01 2.00000000 sec
011 0.03000000 sec
DELTA 189999998 sec
MCREST 0.00000000 sec
MCRRK 0.01500000 sec

smmzmess CHANNEL f{ =wsssses

NUEY 13C

) 10.00 usec
oLy -3.50 08
5701 100.5985686 Mz
swmsercs CHANEL {2 wwwweews
CPDPRGZ waltz16
Nc2 M
FCPD2 100.00 usec
L2 ~4.00 cB
PLI2 17.00 08
PL13 17.00 08
5702 4000316001 M2

F2 - Processing parameters
32768

S1 3

SF 100.5876206 Mz
WOW M
SS8 0

LB 1.00 Hz
68 0

PC 1.40

1D NMR plat parameters

(=3 30.00 cm

cy 19.00 ¢cm
F1P 140,000 pom

Fi 14082.27 Wz
Fep 0.000 pp=
F2 0.00 Hz
PPMCH 466667 ppm/ce
HZCM 469 40R91 H2/cm
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e LA YOROODY AN = —0noD s am ©
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Current Data Parameters
NAME suzuk)
EXPNO 12
PROCND 1
F2 - Acquisition Parameters
Date_ 20091114
Time 23.11
INSTRUM spect
PROBHD 5 ma GNP 1H/13
PULPROG 2930
10 65536
SOLVENT coc13
NS 32
0s 2
SKH 8278.146 Mz
FIDRES 0.126314 Hz
Al 3.8584243 sec
A6 161.3
on 60.400 usec
OE 6.00 usec
TE 300.2 K
01 1.00000000 sec
VCREST 0.00000000 sec
MCRRK 0.01500000 sec
-------- CHANNEL f1 =wwewsss
NUC3 "
P 11.50 usec
LY -4.00 ¢8
SFO1 400.0324703 MHz
F2 - Processing parameters
Ss1 32768
SF 400.0300067 Mz
WOW M
Ss8 0
/ L8 0.30 Mz
68 0
PC 1.00
10 NMA plot parameters
| ox 32.00 ¢
i oY 16.00 cn
Fip 9.700 ppa
]“ } 1 3660.29 Wz
R —— L i T, Fep -0.300 ppn
= TR -120.03 H2
PPMCM 0.31250 ppm/cm
HZCH 125.00938 Hz/cm
= - [~ o ol o|o o (o
& =138 S alm Blw alSlE
g 3|22 S 213 5(& Bt i
: < -l - o - IS P
T T o A e  EA O ] 1
pom 9 8 7 6 5 ] 3 2 1 0
DPX400 carbon
Current Data Parameters
NAME suzuky
o wowom w © 0w o oo ~ MY FNTTOND = OOW =@ EXPNO 13
= EmaBY & 3 BEER sRE & PYRINERGEESEEIRER PAOCHO) 4
& 2 an8ass € bt RRRR i b PYYRRRANBALIER2® £2 - Acquisition Paraseters
T 7)) 7T tate_ 20091114
N | \/ [N A\Ne S
INSTRUM spect
PROBHO 5 ma ONP 1H/13
PULPROG 260930
10 65536
SOLVENT coc13
NS 1230
0s 4
SwH 26178.010 Hz
FIDRES 0.399445 Hz
26 1.2517875 sec
G 3251
0K 19100 usec
OE 6.00 usec
E 300.2 K
01 2.00000000 sec
13 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
memeenn CHANNEL {1 ==sssses
NUC1 13C
Py 10.00 usec
PL1 -3.50 08
SFO1
= CHANMEL {2 sessssas
CPOPRG2 waltz16
nuc2 1M
PCcPO2 100.00 usec
pL2 -4.00 08
PLI2 17.00 08
pL13 17.00 ¢8
SF02 4000316001 M4z
F2 - Processing parasmeters
s1 32768
SF 100 5676205 MHz
WOW
5SB 0
8 1.00 Kz
68 0
C 1.40
10 WA plot parameters
ox 30.00 cm
oy 19.00 ca
Fip 160.000 ppn
ww HJ I i 16094.02 Hz
g o | " Fep 0.000 pom
F2 0.00 Hz
— i - —— e g —— —— v - PPMCM 5.33333 pon/cm
oem 140 120 100 & 60 o 20 ! ey 53646735 Hz/ce
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Current Data Parameters
NAME suzuk1
£XPNO 24
PROCND 1
F2 - Acquisition Paraneters
Date_ 20001115
Time 4.09
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2030
10 65536
SOLVENT coc13
NS 32
0s 2
SWH B8278.146 Hz
FIDRES 0.126314 Hz
46 3.9584243 sec
A5 203.2
0A 60.400 usec
OE 6.00 usec
|3 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
usec
o8
SFO1 400.0324703 Mz
F2 - Processing parameters
s1 32768
SF 400.0300065 M2
WO EM
SS8 0
L8 0.30 Hz
68 0
C 1.00
( 10 NMR plot parameters
cx 32.00 cm
cy 18.00 cm
[ I F1P 9.700 ppm
§ | J F1 3880.29 Hz
4 X ¥ 4 ﬂ} l e -0.300 ppm
L N Npea— ] J L F2 -120.01 Wz
PPMCM 0.31250 ppa/cm
) HZCM 125.00938 Hz/cm
z 3| |1RD & 8 8 bl I 1t
3| |85 2 =l E bt I 11
-l lolal o -l o e
L e o e G B A T T A B e e T e
opm 9 8 7 6 s 4 3 2
DPX400 carbon
Current Data Parameters
NAME suzuk)
EXPNO 25
o il nEae8a 59¢9R oy TTHEERENIRBSY PROCNO 1
i S 3 RO3RT LRVR-R & ERVRERSEUREE RUER SR RER=R
& w @ Mmoo ow NN - TUUO@O MmN mu o
) & aaaQy g U ] Rl ) SO F2 - Acquisition Parameters
Date_ 20091115
{/ SV T
INSTRUM spect
PROBHD 5 ma GNP 1H/13
PULPROG 290930
10 65536
SOLVENT coci3
NS 1029
0s 4
S 26178.010 Hz
FIDRES 0.399445 Wz
40 1.2517875 sec
G 8192
On 19.100 usec
13 6.00 usec
(3 300.2 K
01 2.00000000 sec
a11 0.03000000 sec
DELTA 1.69999998 sec
MCREST 0.00000000 sec
HMCRRK 0.01500000 sec
== CHANNEL f1
13C
10.00 usec
-3.50 B
1005986886 MHz
CHANNEL (2
CPOPRG2 waltz16
NC2 M
PCPO2 100.00 usec
Pz -4.00 08
PLI2 17.00 o8
PLI3 17.00 o8
sF02 400.0316001 Mz
F2 - Processing parameters
s1 32768
SF 100.5876214 Mz
WOW e
58 0
L8 1.00 Hz
8 0
pC 1.40
10 NMA plot parameters
cx 30.00 ¢ca
cy 19.00 cm
F1p 220,000 ppm
F1 22129.28 M2
I A R F2pr 0.000 ppm
F2 0.00 Hz
—— . —- —— . r . . PPMCH 7.33333 ppr/cn
pon 200 180 160 140 120 100 80 €0 40 20 HICH 737 64258 Hz/co
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Current Data Parameters
NAME suzuky
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091115
Time 2.33
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2930
0 65536
SOLVENT €013
NS 32
0s 2
ShH 8278.146 Mz
£ 1DRES 0.126314 Mz
20 3.6584243 sec
HG 181
0 60400 usec
13 6.00 usec
TE 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MEWRK 0.01500000 sec
=esexses CHANNEL f1 weee=ees
NUCY M
Py 11.50 usec
PLY -4.00 c8
I 701 2000324703 Wz
F2 - Processing parameters
s1 32768
sF 4000300085 WHz
oW M
; 558 0
| L8 0.30 Hz
68 0
°C 1.00
i
10 NMR plot parameters
cx 32.00 cm
cy 21.00 cm
F1p 9.700 ppm
F1 3660.29 Hz
LJ Fop -0.300 ppn
= 2 -120.01 Mz
PPMCM 0 31250 ppm/cm
HZCM 125.00938 Hz/cm
gl g B g & 8 [BIEES2IB[5EE
£ = O e S S b O Kt e G et et B 1
= -l = 0 o) o~ o —lelalwl |=l=lmleilm
e . — . S o e e I . : e o
opm 9 8 7 6 5 4 3 2 0
DPX400 carbon
Current Data Parameters
NAME suzuk)
£XPNO 21
© 2 2LRTNERR 3085 2 SC8Inba88883I8l PROCNO 1
i SO SANRREBRER aESR S CHRTERENEREIRY
£ O BmEAncoCOoy o o mes Geim oo
8= € BRFHRGITLI RRRR g MYSVOOOnn80Sa- F2 - Acquisition Parameters
) Date_ 20091115
I 1411
INSTRUM spect
PROBID 5 mn GNP 1H/13
PULPROG 2gpg30
0 65536
SOLVENT coc3
NS 882
05 a
Swi 26178.010 Hz
FIORES 0.399445 Hz
40 1.2517875 sec
A6 8192
oW 19.100 usec
0E 6.00 usec
TE 300.2 K
o1 2.00000000 sec
11 0.03000000 sec
DELTA 1.89999995 sec
MCREST 0.00000000 sec
MR 0.01500000 sec
memmeses CHANNEL (] wessmuns
NC1 13C
P 10.00 usec
PLY -3.50 68
SFO1 1005986886 M1z
Ll CHANNEL f2 = =J
croPRG2 waltz16
NuC2 1H
PEPO2 100.00 usec
pL2 -4.00 08
PLI2 17.00 68
PLI3 17.00 68
SF02 400.0316001 Mz
F2 - Processing parameters
s1 32768
SF 100.5676214 Mz
WO EM
558 0
8 1.00 Wz
8 0
PC 1.40
10 NMR plot parameters
ox 30.00 ¢m
oY 19.00 cm
F1p 220.000 ppm
1 22129.26 W2
TN SEHSFINPRRPPY | SpHg Pt R N B 1§ PSS — e e
F2 0.00 W2
— . — — T[T} PPMCM 7.33333 popn/cn
pom 200 180 160 140 120 100 80 60 40 20 Haew 737.64258 Hz/cm
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Current Data Parameters

NAME Ssuzuky
EXPNO 16
PROCNO 1

F2 - Acquisition Paraseters

Date_ 20081115

Time 1.08

INSTRUM spect

PROBHD S m= GNP 1H/13

PULPROG 2930

10 65536

SOLVENT ceci3

NS 32

s 2

Shn 8278.146 W2

FIDRES 0.126314 Hz

AQ 3.9584243 sec

"6 161.3

O 60.400 usec

DE 6.00 usec

1€ 300.2 X

01 1.00000000 sec

MCREST 0.00000000 sec
’ MCWRX 0.01500000 sec

sessmes=s CHANNEL 1 sssmseas

NUCY 1H

P1 11.50 usec
Ly -4.00 dB
5F01 400.0324703 MHz

F2 - Processing parameters

s1 32768
SF 400.0300065 MMz
WOW EM
Ss8 0
L8 0.30 H2
c8 0
4 1.00

10 NMB plot parameters

| cx 32.00 cm
cy 15.00 cm
Fip 9.700 ppm
F1 3880.29 Hz
Fep -0.300 ppm
Lg,‘," F2 -120.01 Hz
PPMCM 0.31250 ppn/cm
HZCH 125.00938 Hz/cn
gl g |8 bt N 4 5|2 bl
Bt < S = ) -llslis il
L 2, o e o ——r—rry S T S S S | T A a2 1 LA v T
pom 9 8 7 6 5 4 3 2 1 0
OPX400 carbon
Current Data Parameters
NAME Suzuki
= VWO YOYTOODWTOUNTONNN O =D o o e e oan QO MM = (UMW M DO ND W v MWD ESENO 7
CeGARBRNSRREREIRBEANIES 83 HEER RR2BLGANNRRTSRANNEST VRSB o :
& BOOUNONO - CoODOODDIINW s =< N EMEOAN C NN NSO EE MMM N B OO —®
8 F2ARNARSSARRRRERERIAS ER RRRR BRRNEEELYRARANANNARERRRRS £2 - Acquisition Parsseters

__—169.48
T~—168.917

SN e

3 spect
PROBHD 5 mm GNP 1H/13
PULPROG 2gpg30
10 65536
SOLVENT coci3
NS 392
0s 4
St 26178.010 M2
FIDORES 0.399445 Wz
AG 1.2517875 sec
RG 8182
0K 19.100 usec
LE 6.00 usec
3 300.2 K
01 2.00000000 sec
11 0.03000000 sec
DELTA 1.89939998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f1 =
1
10.00 usec
-3.50 08

100.5986886 M1z

wnunmsne CHANNEL f2 =

CPDPRG2 waltz16
Nuc2 1H
PCPD2 100.00 usec
P2 ~4.00 o8
PLI2 17.00 08
PL13 17.00 0B
SF02 400.0316001 MMz

F2 - Processing parameters

51 32768

SF 1005876222 MHz
WOW

558 0

L8 1.00 Hz
68 0

PC 1.40

10 NMR plot parameters

ox 30.00 cn

cY 19.00 cm
fp 180.000 ppn

F1 18105.77 M2
Fop 0.000 ppm
F2 0.00 Hz
PPMCH 6.00000 ppr/cn

HZCM 603.52570 Mz/cm
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Current Data Paraseters
NAVE suzuki
EXPND 62
PROCNO 1
F2 - Acquisition Parameters
ate_ 20091219
Time 16.09
INSTRUM spect
PROBHD 5 mm ONP 1H/13
FULPROG 2930
0 65536
SOLVENT coc13
NS 32
05 2
SWH B278.146 Hz
FIORES 0.126314 Hz
A0 3.9584243 sec
A6 181
OR 60.400 usec
L3 6.00 usec
TE 300.2 K
o1 1.00000000 sec
MCREST 0.00000000 sec
MCRRK 0.01500000 sec
cemmmees CHANNEL 1 =
NuCt
1 11.50
PLY -4.00
) SFO1 400.0324703 Mz
F2 - Processing parameters
51 32768
SF 4000300065 Mz
oW ]
58 0
L8 0.30 Hz
8 [
/ PC 1.00
10 KMR plot parascters
ox 32.00 c=
i 21 19.00 cm
I £1p 9.000 ppm
Jﬁ Q] \h | A 360027 H2
G 0.200 pom
g — SR S 1 F2 80.01 Hz
: PRMCH 0.27500 ppa/ca
W r ’ \ H HZCM 110.00825 Hz/cm
35 < o 2 2818||S Sl 12 18] 1 [R]8]S
52 3 = 4 kit P e R I B ] B e £
- o) o o olol«ll-~ —{=llm] |l ol leufeilem
B NN S SR oo L e e
pom 8 7 6 5 4 3 2
pDPX400 carbon
« - 0 oo oW m Y v wow@mE T WM
a 3 H58888 8 g gaa a8 S3RE3BER: 5838
8 R < CRERRE & & mRE AR SY Y HENENE QRa®
4 = EORR R R Current Data Parameters
/ NAME suzuki
EXPNO 63
PROCND 1

F2 - Acquisition Parameters

Date_ 20091219
Time 18.22
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 20py30

0 65536
SOLVENT coci13

NS 265

0s 4
ShH 26176.010 Hz
FIDRES 0.399445 Hz
A£G 1.2517875 sec
RG B192

on 19.100 usec
0E 6.00 usec
e 300.2 K
01 2.00000000 sec
(33} 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

v= CHANNEL (] swsses=s
13C
10.00 usec
-3.50 ¢8
100.5986886 MH2

szaanaan CHANNEL {2 m=msssws
CPOPRG2 waltz16

NuC2 H
PCPD2 100.00 usec
PL2 -4.00 08
PLI2 17.00 dB
PLI3 17.00 08
SF02 400.0316001 MHz

F2 - Processing parameters

SI 32768
SF 100.5876214 MHz
WOW EM
S8 0
LB 1.00 Hz
68 0
PC 1.40

1D NMR plot parameters
(%3

32.00 cm
cy 18.00 ¢cm
F1p 180.000 pps
F1 18105.77 Hz
Fep 10.000 ppm
F2 1005.68 Hz
PPMCM 5.31250 ppm/cm

HICM 534.37177 Hz/em
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pom 9 ] 7 6 5 4 3 2

DPX400 carbon
o 00w = o on S 5 MWy D mwosoomoTMmw
o go8 ¥ TRAR 2 S 883 2 AeQRleR83I8s

= & B b RV € B8 858 I MRVBSLB33¢R

& o e @ neRe 8 o - ®e N ReoAMCBLN—O®

g 3 oRE - RRRE ¥ B 599 Y LBINQLRRReR
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ppm 160 140 120 100 80 60 40 20

Current Data Parameters

NAME suzuk1
EXPNO 16
PROCNO 1

F2 - Acquisition Parameters

Date_ 20081205

Time 22.13
INSTRUM spect
PROBHD & mm ONP 1H/13
FULPROG

10

SOLVENT

NG

0s

Shit 8278146 Mz
FIDRES 0.126314 H2
A0 3.9584243 sec
RG 161.3

oW 60.400 usec
ot 6.00 vsec
TE 300.2 K
03 1.00000000 sec
MCREST 0.00000000 sec
MCRRK 0.01500000 sec

meam=mms CHANNEL f1 ===

NUCY 1H

1 11.50 usec
PLY -4.00 ¢8
SFO1 400.0324703 MHZ

F2 - Processing parameters

s1 32768
SF 400.0300070 Mz
WOn EM
558 0
L8 0.30 Hz
68 0
PC 1.00

10 NMR plot paraseters

cx 32.00 cm
cY 21.00 cm
FiP 10.000 ppm
F1 4000.30 Mz
FoP 0.000 pp=
F2 0.00 Mz
PPMCH 0.31250 ppm/cm
HZCM 125.00938 Hz/cm

Current Data Parameters

NAME suzuki
EXPNO 17
PROCNO 1

F2 - Acquisition Parameters

Date_ 20081205
Time 22.34
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2gpg30

10 65536
SOLVENT cecia

NS 2366

0s 4
SWH 26176.010 H2
FIORES 0.399445 Hz
AD 1.2517875 sec
RG 8192

0% 19.100 usec
DE 6.00 usec
TE 300.2 K
01 2.00000000 sec
011 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

wememmen CHANNEL f] sesssnen
NUCY 13C

Pl 10.00 usec
PLL -3.50 0B
SFO1 100 5986686 MMz
seasser CHANNEL 12 emsessas
CPOPRG2 waltz16
NUC2 1
PCPD2 100.00 usec
PL2 -4.00 g8
PL12 17.00 cB
PLI3 17.00 c8
SFO2 400 0316001 MHz

F2 - Processing parameters

sI 32768

SF 100.5876206 MHz
WOW

Ss8 0

LB 1.00 Hz
] 0

PC 1.40

10 NMA plot parameters

ox 30.00 cm

cy 19,00 cm
F1p 170.000 ppm

i 1709990 Hz

F2p 0.000 pom
2 0.00 Hz
PPMCM 5.66667 ppm/cn
HZCM §69.99652 Hz/cm
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@ O R ORI DO TN S UNO AW ST O SN NY RSO ND O
2 R AR YR e YRR N hoYREOEBRYsYRRE0S
5 by SEE88GHARBBEGGGRINEREEHEVYNBRARENEIE®
a e ;v{v;i\rvir\;n}:\lmr\imr\)m-w-—-—-—--‘—- -«--~i-'-l~5~'-'—)-—-oc
(e
Current Data Paraneters
NAVE suzuk)
EXPNO 118
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101006
Time 17.55
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
0 65536
SOLVENT coci3
NS 16
0s 2
SHH 8278.146 Wz
FIDRES 0.126314 Hz
A0 3.9584243 sec
G 456.1
0K 60.400 usec
OE 6.00 usec
1€ 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
= = CHANNEL {1 ==memee=
NUC3 M
31 11.50 usec
PLY -4.00 08
SFO1 400.0324703 Mz
F2 - Processing parameters
S1 32768
/ SF 400.0300067 MHz
WO M
SS8 0
L8 0.30 Mz
68 0
2 1.00
10 NMA plot parameters
cx 32.00 cm
oY 18.00 cm
Fip 8.000 ppm
F3 3200.24 Mz
| LJ £2p 0.200 pps
L B J F2 80.01 Hz
PRNCH 0.24375 ppn/ca
HZCM 97.50731 Mz/cm
= B £ At P 3 I 1 I e =1
& ] 3 125 3] |=IS] |18]&
Z - o w| fell] lail lalle] milei
I S T e D e B e e B B B S | T —— N o 1 1 e
pom 7.5 7.0 5.5 5.0 a5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
DPX400 carbon
Current Data Parareters
NAME suzuki
EXPNO
& 258 8 8 2 L3 G6SRER8S BARBY PROCNO 1
o b B3N e 8 5 AN R3EVEYE Bhwo
a 2 =R 8 & ¢ YV EBABNER ‘aoe F2 - Ac
= 2 - Acquisition Perameters
Date_ 20081114
| YT A
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 200930
0 65536
SOLVENT coci3
NS 193
0s 4
Shi 26176.010 Hz
FIORES 0.399445 Hz
AQ 12517875 sec
g 5782.6
[ 19.100 usec
DE 5.00 usec
1E 300.2 K
01 2.00000000 sec
a1 0.03000000 sec
DELTA 169399998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

mammmszs CHANNEL {1 =escesss

NUCH 13C

(2] 10.00 usec
PLI -3.50 o8
SFO3 1005966866 Mz

cammmes CHANNEL 2 wmeessss

CPOPRG2 waltz16
Nuc2 1M
pCPD2 100.00 usec
PL2 =4.00 o8
PLI2 17.00 08
PLI3 17.00 o8
SFo2 400.0316001 MHz

F2 - Processing parameters

51 32768
SF 100 5876214 w4z
WOW EM
558 0
L8 1.00 H2
8 0
PC 1.40

10 NMA plot parameters

(23 30.00 cm
cy 19.00 cm
F1P 140.000 ppm
F1 14082.27 W2
Fep 0.000 pom
Fe 0.00 Hz2
r — . - . . - —— = T - r —— — PPMCM 4 6BE67 ppm/cm
opn 130 120 110 100 S0 80 70 60 50 40 30 20 10 HzCH 469.40891 Hz/ca
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o RIDROS2RIICRERES SR BE A SRR IS YIRNYO R8I BBRA8ER
by CIBLHE238BHSBs8a8a R B RS ARG SN SN E8l3aunoanNaB88RBEESERER
& b SRRREZ3BCREREERK SRERETINZICESRAINBEIGECHREYITINARATRREER
& @ BT S S R A N N N m'm'rvirirv(mmm:-irvimmntn;m.iﬂ.<.~v-'.-.-'—'.2.;.._.-....—'..._....‘..°c,
HERG e L I
) i )] ] g
Current Data Parameters
NAME suzuky
EXPNO 36
PROCND 1
F2 - Acquisition Paraseters
Date_ 20091203
Time 17.53
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
10 65536
SOLVENT cocl3
NS 32
0s 2
ShH 8278.146 Wz
FIDRES 0.126314 M2
AQ 3.9584243 sec
6 228.1
oR 60.400 usec
0E 6.00 usec
TE 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
szsssuan CHANNEL f1 weweeees
NUCH 1
31 11.50 usec
PLY -4.00 0B
SFO3 4000324703 MHz
F2 - Processing parameters
s1 32768
SF 400.0300067 MHz
WOW M
SSB 0
LB 0.30 M2
68 0
C 1.00
10 NMR plot parameters
Cx 32.00 cm
cy 18.00 cm
PP 5.700 ppm
\ \ | F1 3880.29 Mz
1 II‘ L Fop -0.300 pps
= eR—— -120.01 Wz
PPMCH 0.31250 ppn/co
HICH 125.00938 Hz/ce
H o[22 INES SR P ES ) et B e ] et sl EQ BT B
& b == 3|3 |3 SIS[|8|E] [8)8]3(8[8[&)8|8
g oo el = wlell=lal lalalail sl <lele
I R 1 e 1 | — e T T e T
oom 9 8 7 6 S a 3 2 1 0
DPX400 carbon
Current Data Parameters
NAME suzuki
EXPND 37
9 eRBIT & 3 SARE & 8 SUCRRAGRRESIBI PROCNO 1
- 3 3885 & | ARER 2 Y Boadt¥RinnE8s5a%
G @ Mmoo m @ ~eNo o N Noomsgomnunva-oo
8 g agae s 2 RRRR 3B H SYTRESSMRIRRER F2 - Acquisition Parameters
Date_ 20081203
VAR RE\IZ
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 290930
0 65536
SOLVENT coc13
NS 620
os 4
S 26178.010 Wz
FIDRES 0.399445 Wz
20 1.2517875 sec
RG 7298.2
oW 19.100 usec
0E 6.00 usec
7 300.2 K
01 2.00000000 sec
a1 0.03000000 sec
DELTA 1.69995898 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

memeeees CHANNEL f1 =

NUCY 13C

Pl 10.00 usec
PLY -3.50 08
SFO1 1005986686 MHz

CHANNEL 12 ===sssen

CPOPRG2 waltz16
NuC2 iH
PCPO2 100.00 usec
PL2 -4.00 68
PLI2 17.00 0B
PLI3 17.00 dB
SFO2 400.0316001 MHz
F2 - Processing parameters
s1 32768
SF 100.5876240 Mz
WO EM
558 0
L8 1.00 Wz
8 0
PC 1.40
1D MR plot parameters
ox 30.00 ¢a
oy 16.00 ca
F1P 215.000 pom
1 21626.34 Wz
Fop -5.000 ppn
F2 -502.94 Hz

T T — T - - - PPMCM 7.33333 ppn/cm
pom 200 180 160 140 120 100 B0 €0 40 20 0 HICM 737.64256 Hz/ce
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N—Ns
CHO
8 RN EREaesoREast SEINARNSB83RYAN8RbYRER PR RN P R R ]
cim SERR NG RPREREARSTRGR TN RR RS RARTCERE86R SBTITEITHLEER
e 8RG8 BLLEEEEBIABER BERERAARNECS8NA-NBRAEVYIANAAIINI=Z2GER
oo N e e s R N R e TTmmmmmmmmmmmmNNN————':-L—-—-—-———«-——--v-«oo
v I\&\'\W L \‘\‘\ﬁ\‘\‘\'\\‘\x &\\\&\V///
Current Data Parameters
NAME suzuk}
EXPNO 40
PROCND 1
F2 - Acquisition Parameters
Date_ 20091204
Time 19.57
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
0 65536
SOLVENT cocl3
NS R
0s 2
S 8278.146 H2
FIORES 0.126314 Mz
AG 3.9584243 sec
G 256
O/ £0.400 usec
0F 6.00 usec
1 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MERRK 0.01500000 sec
sesczses CHANNEL f1 ==esesss
NUCY 1
Py 11.50 usec
pLY -4.00 0B
SFO1 400.0324703 MHZ
F2 - Processing parameters
s1 32768
SF 4000300065 MHz
WOW
558 0
8 0.30 Hz
8 0
e 1.00
10 NMR plot paraseters
>3 32.00 ca
I oy 18.00 cm
Fip 10.000 ppm
f | ' i1 4000.30 Hz
L k] J‘ L— Fop 0.000 ppn
= s * - €2 0.00 Hz
PPMCH 0.31250 ppm/co
HZCM 125.00938 Hz/cm
78 38 B (&) |8 @ alsI8|eL| B2 | B8] (8]
2 & Sl 38 3|18 (3] |8 BBIE8[8[9)5 |5 [<18] |18]8
O 3 lo I I ) S P PSP O P
I e e - —— e + 1 u —
opm 8 8 7 6 5 4 3 2
0OPX400 carbon
Current Data Parameters
NAME suzuki
EXPND 41
& a BBITH GERENh ABSRAESNSRYLZERER PROCNO 1
P @ B SBOH&o HEUENE HREGCSURBmaRTGHN
o = [ R RREE B9 YRLGKRALIL2N F2 - Acquisition Parameters
& = B oo s s
Date_ 20091204
N SNV 11
INSTRUM spect
PROBHD 5 pm ONP 1H/13
PULPROG 290930
10 65536
SOLVENT coc13
NS 1683
0s 4
ShH 26178.010 Hz
FIDRES 0.399445 Hz
40 1.2517875 sec
RG 16384
O 19.100 usec
DE 6.00 usec
1€ 300.2 K
01 2.00000000 sec
a14 0.03000000 sec
DELTA 1 89999508 sec
MCREST 0.00000000 sec
MCRRK 0.01500000 sec
me=mccen CHANNEL 11 =
NUCt 13C
1 10.00 usec
PLY -3.50 98
SFO1 100.5986886 Mz
sesseres CHANNEL 12 ==e=
X CPOPRG2 waltz16
nuc2 1H
PLPp2 100.00 usec
P2 -4.00 ¢8
PLIZ 17.00 08
PLI3 17.00 ¢B
sF02 400.0316001 Mz

F2 - Processing parameters

S1 32768
SF 1005876206 MHz
WOW EM
SS8 0
L8 1.00 Hz
6B 0
PC 1.40

10 MR plot parameters

ox 30.00 ¢n
cY 17.00 cm
FiP 240.159 ppm

F1 2415707 W2

Fop -20.091 ppm
re -2020.94 Mz
PPMCM B.67503 pom/cm
e 872.60028 Hz/ca

-S27-
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O e BT RS T RN S RN N OO m e Y NN NONUONAY NN MBMO-NOOIPOWOINNDNTTRO DO NSNS AR 0D
i I o i e R I R I R A S I R R R S i YR O A B I S VR A = TS S I = o= i - R B B T e R SR R R S R )
g S RECREELCHGENLHBENNAYIYTINGLUBSE BB RRRITIBRANANNRARMNOOIONBEYYNmOnmuUlNs S an
B S N A A A N N N N WOWWLVH I R R R R R N I N R W VLY R gL SR - —O O

1.0346

— i
=

- 9 [ m\ o © = wof |ofol~]\uf (ofo]
e ~ o o) . ] ~ o Sl |« |o|olm
g & 2|8 3 = s S 2 1SIel5] 15| (218
& & 318 S 3 S 3 al 23832 |8]8]S
= =} wnjol | - o~ - - jeuloloul lal [mfmfm)
e ————————————— L Y : = . S ——
pom e 7 6 5 4 3 2 1
DPX400 carbon

o arnoon ¥ scowmu w ° NT QNRSEIL BWUn©
" a EEcBE 9§ 3 KRBT ] 5 8% S5A8Y85 22885y
8 2 BH888 | 8/ RRERE B & 2T YRBKINY BRINRR
r T T | T v T i o T T T 1 T T - T 1
opm 150 140 130 120 110 100 0 80 70 €0 50 40 20

Current Data Parameters

NAME suzuk)
EXPNO 48
PROCNO 1

F2 - Acquisition Parareters

Date_ 20081208
Time 18.52
INSTRUM spect
PROBHD S mm ONP 1H/13
PULPROG 2930

10 65536
SOLVENT coc13

NS 32

s 2

S 8278.146 Hz
FIDRES 0.126314 Hz
A0 3.9584243 sec
RG 161.3

O 60.400 usec
DE 6.00 usec
TE 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
aussseas CHANNEL {1 =sssezss
NUCH 1H

L] 11.50 usec
PLY -4.00 08
SFO1 400.0324703 Mz
F2 - Processing parameters
S1 32768

SF 400.0300065 MHz
WO EM

558 0

L8 0.30 Hz
68 0

PC 1.00

10 NMA plot paraseters

Cx 32.00 ca
cy 19.00 c=
F1p 9.500 ppm
F1 3800.28 Hz
Fep 0.100 ppm
F2 40.00 Mz
PPMCM 0.29375 ppm/cm
HZCM 117 50881 Hz/cm

Current Data Paraseters

NAME suzukl
EXPNO 49
PROCNO 1

F2 - Acquisition Parameters

Date_ 20093209
Time 20.0¢
INSTRUM spect
PROBHD 5 mm ONP 1H/13
PULPROG 2gpg30

10 65536
SOLVENT cecl3

NS 770

s 4
SwH 256178.030 Hz
FIDRES 0.398445 W2
Al 1.2517875 sec
RG B192

oW 19.100 usec
43 6.00 usec
1€ 300.2 K
01 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.89993998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

wmmmmene CHANNEL ] =mssssss
NUCt 13C

P1 10.00 usec
PLY ~3.50 a8
SFO3 100.5986886 MMz
semsvans CHANNEL {2 ==sssess
CPOPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 -4.00 0B
PLI2 17.00 o8
PL13 17.00 o8
SFO2 400.0316001 M4z

F2 - Processing paraseters

s1 32768
SF 100.5876206 MHz
WO EM
558 0
LB 1.00 W2
c8 0
P 1.40

1D MR plot parameters

cx 30.00 cm
cY 17.00 cm
Fip 160.000 ppm

1 16094.02 Hz

Fep 10.000 pom
F2 1005.88 Hz
PRMCM 5.00000 pon/cm
H2CH £02.93811 W2/cm
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- ~ v oo AN NMENODmOWLOW Y Mmoo Noew =y
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Current Data Parameters

NAME SUZUk3
EXPNO 101
PROCNO 1

F2 - Acquisition Paraseters

Date_ 20100827
Time 19.41
INSTAUM spect
PROBHD 5 ma GNP 1H/13
PULPROG 2930
10 65536
SOLVENT coc13
NS 32
05 2
St B278.146 Hz
FIORES 0.126314 Hz
AG 3.9584243 sec
RG 203.2
oW 60.400 usec
OE 6.00 usec
1€ 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
= CHANNEL 1 ======es
m
11.50 usec
-4.00 08
SFO3 400.0324703 MHz

F2 - Processing parameters

S1 32768

SF 400.0300067 MHz
WO M

S58 0

L8 0.30 Hz
6B 0

pC 1.00

10 NMR plot parareters

(%3 .00 ca

cy 18.00 ca

F1p 8.500 ppa

F1 3400.25 Hz
M ‘UJ UL £ 0.500 ppm

(N

== F2 200.01 Mz
PPMCM 0.25000 ppm/cm
HZCM 100.00750 Mz/cm
= o =]~ o @ ~ ol \af lo| Vo ol z( (=) (2]
£ B I PN B o ol - <l el =] el lailollo] el [ele!
I e L T A S m e . - e e e 1 ' - .
opm 8.0 7.5 7.0 6.5 6.0 5:5: 5.0 4.0 35 30 2.5 2.0 1.5 1.0
DPX400 carbon
Current Data Paraneters
NAME suzuks
EXPNO 102
2 5 88 8 BrI=8 s FSHB8EBNNGEBRBEF03 PROCNO 5
e S & 988 R Rl CESEYRISABTEB/RN=E
g o @ “o m N T R R R PN e
&z € 56 8 RRREER HPEYSTEERANILIRRE F2 - Acquisition Parameters
/ Date_ 20100827
A AN
INSTRUM spect
FROBHD 5 ma GNP 1H/13
PULPROG 29pg30
0] 65536
SOLVENT coc13
NS 382
0s 4
S 26176.010 Hz
FIDRES 0.393445 1z
G 1.2517875 sec
"5 5792.6
oH 19.100 usec
3 6.00 usec
1€ 300.2 K
01 2.00000000 sec
o11 0.03000000 sec
DELTA 1.69993998 sec
MCREST 0.00000000 sec
MORRK 0.01500000 sec
CHANNEL 11
13C
10.00 usec
-3.50 ¢8
1005986886 Mz
CHANNEL 12 ==ssmnes
CPOPRG2 waltz16
Nuc2 1H
PLPO2 100.00 usec
pL2 -4.00 0B
PL12 17.00 8
PL13 17.00 8
SFO2 £00.0316001 Mz
F2 - Processing parameters
s1 32768
SF 100.5876214 Mz
WO M
558 0
8 1.00 Mz
8 [}
e 1.40
10 NMR plot parameters
o 30.00 cm
oy 17.00 cm
b " Y Fip 220.000 ppm
(il (AL (il 1 Y i DR DL i ARS i | T F1 22129.28 W2
Lhiw At g i Wi il d i ki d e AT TR Fop 10.000 pom
gl ; ! " { L ! " : LR | 2 1005.68 H2
— s e e T S B e . PPMCM 7.00000 ppm/cn
pom 200 180 160 140 120 100 80 60 20 2 HZCH 70411334 vz2/cn
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Current Data Paraneters
NAME suzuky
EXPNO 105
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100827
Time 20.38
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
10 65536
SOLVENT coc13
NS 32
0s 2
S 8278.146 Hz
FIDRES 0.126314 Mz
AQ 3.9584243 sec
RG 203.2
OR 60.400 usec
OE 6.00 usec
TE 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
wsszsees CHANNEL f] =s=s====
NUCH 1
P1 11.50 usec
oL -4.00 08
SFO1 400.0324703 Mz
F2 - Processing parameters
SI 32768
SF 400.0300062 MHz
WO EM
58 0
L8 0.30 Hz
6B 0
PC 1.00
10 NMR plot paraseters
E ox 32.00 cm
Y 18.00 cm
‘ F1p 8.000 ppm
ﬁ k 3] 3200.24 Hz
Fep 0.500 ppa
J* = b N s £ 200.02 Hz
PPMCM 0.23437 ppm/cm
{ HZCM 93.75703 Hz/cm
s 8l |a] (318 b I e I A Y 3|8
g Sl 18] |8le 319 218 3|3
& LI B B B 2 e o ol
o | 1 L g T Ty T AL IR | (RO i | T T T T
opn 7.5 7.0 6.5 6.0 9.5 5.0 a5 4.0 3.5 3.0 2.5 2.0 1.5 10

DPX400 carbon

Current Data Paraseters

NAME Suzuki
auwm @M ONOYYOMNSn YN DMn Eon e
5 8s8a 0 HBESAB3IERERNRERZRET FROcM) :
8 KN woo Ao NOOAU®NBOUNOWO 00O
e = R P B® WNWVTMOMO NN NN F2 - Acquisition Parameters
i Date_ 20100827
/ Time 20.46
INSTRUM spect
PROBHD 5 ma ONP 1H/13
PULPROG 290930
10 65536
SOLVENT coc13
NS 147
0s 4
S 26178.010 Hz
FIORES 0.399445 Hz
AR 1.2517875 sec
RG 3251
oW 19.100 usec
DE 6.00 usec
1€ 300.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 11 =
13C
10.00 usec
-3.50 aB
SFO1 100.5986886 MHz

memseses CHANNEL §2 ======e=

CPOPRG2 waltz16
NUC2 1H
PCPO2 100.00 usec
L2 -4.00 c8
PLI2 17.00 o
PLI3 17.00 o8
SFO2 400.0316001 MHZ

F2 - Processing paraseters

S1 32768
S 100.5876240 MHz
WOW EM
S8 0
L8 1.00 He
8 0
PC 1.40

10 NMA plot parameters

| 33 30.00 o

| i fl | cy . 17.00 cm'

el ARG LR o e
P 1 { i o ol d il ‘!‘ | ‘ il dn Fep 10.000 pom
A Rt , e ay sl
npm 200 180 160 140 120 100 80 60 20 HICH 704.11334 Hz/ch

-S30-
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Current Data Parameters
NAME Suzuki
EXPNO m
PROCNO 1
F2 - Acquisition Paraseters
Date_ 20100912
Time 1.48
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 2930
10 65536
SOLVENT coc13
NS 32
0s 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AG 3.9584243 sec
RG 287.4
OW 60.400 usec
23 6.00 usec
TE 300.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
weec=za= CHANNEL 1 =
NUC1
P 11.50 usec
oL -4.00 08
! SFO1 400.0324703 MHz
F2 - Processing parameters
S1 32768
SF 400.0300065 MHz
WO EM
5S8 o
L8 0.30 Hz
6B 0
PC 1.00
10 NMAR plot parameters
[ Cx 32.00 cm
cy 18.00 ca
FiP 8.000 ppm
F1 3200.24 Hz
Fep 0.200 ppm
F2 B0.01 Hz
PPMCM 0.24375 ppm/cm
HZCM 87.50731 Hz/cm
0 NN © @
- o | [ ~ ™
T T R L T e T T T T T T L I PG
bom 7.5 7.0 6.5 6.0 5.5 4.0 3.5 30 2.8 2.0 1.0 0.5
DPX400 carbon
Current Data Parareters
NAME Suzukl
~ a 0@ o MR EOWOONNONO Ny £xbto ne
e b YHAUER BREREBRIEETLSERE PHOCNO 1
5 « o @ e M@ @O MM ©E e Mo
a X o PRRRR BETERNOOHITRTIIIT F2 - Acquisition Parameters
i Date_ 20100912
N NS e
INSTRUM spect

PROBHD S ma GNP 1H/13

PULPROG 200930
65536
SOLVENT coci3
NS 806
0s 4
Sk 26178.010 Hz
FIDRES 0.393445 Hz
AQ 1.2517875 sec
RG 6502
O 19.100 usec
V3 6.00 usec
TE 300.2 K
01 2.00000000 sec
o1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
----- == CHANNEL ] ====eees
NUCs 13C
2] 10.00 usec
PLy ~3.50 a8
SFO01 100.5986886 MHz
= CHANNEL 12 =
CPOPRG2 waltz1b
NuC2 1H
PCPD2 100.00 usec
P2 -4.00 a8
PL12 17.00 0B
PLI3 17.00 ¢B
SFo2 400.0316003 Mz
F2 - Processing paraceters
S1 32768
SF 100.5876206 Mz
WO EM
558 0
L8 1.00 Hz
68 0
PC 1.40

10 NMR plot parameters

cx 30.00 cn
oy 17.00 cn
T R e { A FiP 220.000 pps
il d bt O b L] bl ki I{HIF F1 22129.28 Hz
1 1 o f o dst i\ bl h il 1) Fop 10.000 ppm
f f 1 L \ il [ F2 1005.88 M2
A4 200 Dl B £ 8 - i . PPMCM 7.00000 ppn/cn
= F 1 ' HICM 704.11334 Hz/co

ppm 180




Electronic Supplementary Material (ESI) for Chemical Communications
This.joutnal.is.© The Royal Society of Chemistry 2011

= « PO U R MNUORNNOCNLONODO YD wauwoYosnn
5 & S BB EBYSEIRNSn8ANARIGYBD 53588 BENE
g 3 3 2 FIFRRRIIIGHnnRRREELIBLR88Y SE8REL8E3
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Current Data Parameters
NAME suzuk)
EXPNO 115
PROCNO 1
F2 - Acquisition Parareters
Date_ 20100916
Time 20.15
INSTRUM spect
PROBHD 5 mm GNP 111/13
PULPROG 2930
10 65536
SOLVENT coc13
NS 16
05 2
ShH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
76 256
W 60.400 usec
ot 6.00 usec
1€ 300.2 K
03 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
= CHANNEL {1 sseses=e
M
11.50 usec
-4.00 68
SFO1 400.0324703 MHz
F2 - Processing parameters
s1 32768
SF 400.0300295 MHz
WOW M
$s8 0
LB 0.30 Mz
68 0
C 1.00
1D NMR plot parasmeters
cx 32.00 c»
§ cy 21.00 cm
[ Fip 8.700 ppm
Fi 3860.29 Hz
Fep -0.300 ppm
e o] F2 -120.01 Hz
PPMCH 0.31250 ppa/ca
( HZeM 125.00938 Hz/cm
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DPX400 carbon
Current Data Parameters
NAME suzuky
- ™ w ~ [l UID v @IS N = M v O NS DT W EXEN 116
B 3 g B BF 3HNUBRESRRRIRERHENENE st J
& m < © =@ GO DB O NN DO Y N NSO~
8o 3 8 RS BRI I A R D R R R F2 - Acquisition Parareters
o ‘ | \I\\\\ \W// / \ l// Date_ 20100916
= Time 20.18
INSTRUM spect
PROBHD 5 mm ONP §H/13
PULPROS 2gpg30
0 65536
SOLVENT coc13
NS 272
os 4
S 26178.010 Hz
FIDRES 0.399445 Hz
20 1.2517675 sec
RG 2896.3
W 19.100 usec
0E 6.00 vsec
i3 300.2 K
D1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCRRK 0.01500000 sec
sessanee CHANNEL 11 =
NUCt
P1 10.00 usec
LY -3.50 o8
SFO1 10059666886 MHz
CHANNEL 12 =~
CPOPRG2 waltz16
NuC2 U]
PCPO2 100.00 usec
pL2 -4.00 0B
PLI2 17.00 0B
PLI3 17.00 o8
sF02 400.0316008 MHz
F2 - Processing parameters
s1 32768
SF 1005874520 Mz
WOW EM
558 0
8 1.00 Hz
8 0
e 1.40
1D NMR plot parameters
ox 30.00 cm
oy 100.00 cm
bt A 4 I : b o B i A F1p 220.000 ppm
) ) 4l L I R | F1 22129.24 M2
U Hib o I i sl et et ek b i Fop 10.000 pom
EhEE binkthl 5 L Qi F2 1005.87 Hz
: k : o : PRMCM 7.00000 ppm/cn
150 140 100 80- 60 HIZCH 70431218 Hz/cm




