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General information:

All solvents and reagents were purchased from the suppliers and used without
further purification. Yields reported are for isolated yields unless otherwise stated. 'H
NMR (400 MHz) and >C NMR (100 MHz) spectra were recorded in CDCl; at room
temperature on a Varian INOVA-400 spectrometer. The chemical-shift scale is based
on internal TMS. MS spectra were performed on a Agilent 1100 series mass
spectrometer. HRMS analyses were performed on a Shimadzu QP-2000 mass
spectrometer. IR spectra were recorded by Thermo Electron Nicolet FTIR-6700
instrument. TLC analyses were performed on silica gel plates and column
chromatography was conducted over silica gel (mesh 200-300).

Representative procedure:

1-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-butan-2-one and
3-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-butan-2-one

In a 10 mL round-bottom flask equipped with a balloon filled with molecular
oxygen was placed 5 mmol% Cul (9.5 mg, 0.05 mmol), 2-butanone (0.17 ml, 3 mmol),
2-phenyl-1,2,3 4-tetrahydroisoquinoline (209 mg, 1 mmol), acetic acid (0.2 ml, 3
mmol), 4 A molecular sieves (50 mg). Product formation was sensitive to the stirring
efficiency. The mixture was stirred under molecular oxygen at 80 °C for 6 h before it
was cooled to room temperature. The mixture was diluted with ether and quenched
with saturated NaCl solution. The ether layer was separated and the aqueous layer was
further extracted three times with ether. The organic phases were combined, dried
over MgS0O,, and concentrated via vacua. The crude product was purified by column
chromatography (petroleum ether/ethyl acetate = 30:1) to afford the 200 mg of the
desired product in 72% yield.

Yield: 72%. "H NMR (400 MHz, CDCl;) & 7.13 (t, J = 8.4 Hz, 2H), 7.03 — 7.00
(m, 4H), 6.83 — 6.83 (t, J = 7.6 Hz, 2H), 6.65 (t, J = 7.2 Hz, 1H), 5.31 (t, J = 6.4 Hz,
1H), 3.55 — 3.38 (m, 2H), 2.93 — 2.88 (m, 2H), 2.74 — 2.65 (m, 2H), 2.28 — 2.11 (m,
2H), 0.86 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;) & 209.88, 148.76, 138.29,
134.37, 129.27 (2 C), 128.57, 126.78, 126.70, 126.16, 118.02, 114.49 (2 C), 55.00,
48.86, 41.83, 37.19, 27.19, 7.44; IR (neat) 1709 cm” (C=0); MS (CI) m/z: 280
[M+1]"; HRMS (EI) caled for CoH,NO [M]"279.3761, found 279.3768; '"H NMR
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(400 MHz, CDCl3) & 7.15 — 7.00 (m, 6H), 6.84 (d, J = 8.0 Hz, 2H), 6.70 — 6.66 (m,
1H), 4.76 (d, J = 9.6 Hz, 1H), 3.74 — 3.66 (m, 1 H), 3.62 — 3.56 (m, 1H), 3.04 — 2.98
(m, 1H), 2.95 — 2.87 (m, 1H), 2.73 - 2.67 (m, 1H), 2.02 (s, 3H), 1.06 (d, J = 7.2 Hz,
3H); °C NMR (100 MHz, CDCls) & 210.32, 148.44, 134.43, 133.87, 128.16 (2 C),
128.13, 127.20, 126.07, 124.37, 117.89, 114.95 (2 C), 60.07, 51.46, 41.42, 27.17, 4.57,
14.08; IR (neat) 1708 cm™ (C=0); MS (CI) m/z: 280 [M+1]"; HRMS (EI) calcd for
C1oH2NO [M]"279.3761, found 279.3764.

1-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-propan-2-one

Yield: 68%. "H NMR (400 MHz, CDCl3) & 7.18 — 7.15 (m, 2H), 7.10 — 7.05 (m,
4H), 6.87 — 6.83 (m, 2H), 6.72 — 6.69 (m, 1H), 5.33 (t, J = 6.0 Hz, 1H), 3.59 — 3.46 (m,
2H), 3.01 — 2.96 (m, 2H), 2.78 — 2.74 (m, 2H), 2.00 (s, 3H); °C NMR (100 MHz,
CDCl3) & 206.22, 147.87, 137.28, 133.42, 128.33 (2 C), 127.65, 125.85, 125.78,
125.27, 117.25, 113.77 (2 C), 53.78, 49.21, 41.05, 30.07, 26.21; IR (neat) 1701 cm’
(C=0); MS (CI) m/z: 266 [M+1]"; HRMS (EI) calcd for CisH;oNO [M]* 265.3496,
found 265.3485.

4-(N-methyl-N-(4-methylphenyl)amino)-butan-2-one

Yield: 70%. '"H NMR (400 MHz, CDCl3) § 6.98 (d, J = 8.4 Hz, 2H), 6.57 (d, J =
8.4 Hz, 2 H), 3.53 (t, J = 7.2 Hz, 2H), 2.81 (s, 3H), 2.61 (t, J = 6.8 Hz, 2H), 2.18 (s,
3H), 2.08 (s, 3H); °C NMR (100 MHz, CDCl3) & 207.11, 145.65, 128.79 (2 C),
125.09, 112.00 (2 C), 46.67, 39.15, 37.67, 29.59, 19.19; IR (neat) 1708 cm™ (C=0);
MS (CI) m/z: 192 [M+1]"; HRMS (EI) caled for C;;H;7NO [M]" 191.2695, found
191.2694.

1-[1,2,3,4-Tetrahydro-2-(4-methoxyphenyl)-1-isoquinolinyl]-propan-2-one

Yield: 73%. '"H NMR (400 MHz, CDCl;) & 7.08 — 7.03 (m, 4H), 6.84 (d, J = 8.8
Hz, 2H), 6.75 — 6.72 (m, 2H), 5.18 (t, J = 6.0 Hz, 1H), 3.67 (s, 3H), 3.47 — 3.40 (m,
2H), 2.96 — 2.89 (m, 2H), 2.73 — 2.68 (m, 2H), 1.98 (s, 3H); °C NMR (100 MHz,
CDCls) 6 206.28, 152.54, 137.04, 133.18, 127.93 (2 C), 127.70, 125.75, 125.68,
125.23, 117.58, 113.64 (2 C), 55.11, 54.59, 48.89, 42.24, 29.84, 25.65; IR (neat) 1716
cm” (C=0); MS (CI) m/z: 296 [M+1]"; HRMS (EI) caled for CoH;NO, [M]"
295.3755, found 295.3767.

1-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-pentan-2-one

Yield: 62%. '"H NMR (400 MHz, CDCl3) & 7.17 — 7.13 (m, 2H), 7.06 — 7.03 (m,
4H), 6.85 (d, J = 8.4 Hz, 2H), 6.69 — 6.66 (m, 1H), 5.34 (t, J = 6.4 Hz, 1H), 3.58 —
3.52 (m, 1H), 3.47 — 3.40 (m, 1H), 3.00 — 2.90 (m, 2H), 2.77 — 2.65 (m, 2H), 2.24 —
2.09 (m, 2H), 1.47 — 1.40 (m, 2H), 0.75 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz,
CDCl;) & 208.45, 147.80, 137.40, 133.38, 128.29 (2 C), 127.58 125.83, 125.72,
125.19, 117.03, 113.53 (2 C), 53.84, 48.21, 44.95, 40.91, 26.27, 15.88, 12.60; IR (neat)
1707 em™ (C=0); MS (CI) m/z: 294 [M+1]"; HRMS (EI) calcd for Cy0H23NO [M]
293.4027, found 293.4039.
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1-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-hexan-2-one

Yield: 55%. "H NMR (400 MHz, CDCl3) & 7.16 — 7.12 (m, 2H), 7.06 — 7.01 (m,
4H), 6.84 (d, J = 8.0 Hz, 2H), 6.66 (t, J = 7.2 Hz, 1H), 5.33 (t, J = 6.4 Hz, 1H), 3.52 —
3.47 (m, 1H), 3.41 — 3.32 (m, 1H), 2.97 — 2.88 (m, 2H), 2.72 — 2.60 (m, 2H), 2.24 —
2.10 (m, 2 H), 1.39 — 1.34 (m, 2H), 1.34 — 1.12 (m, 2H), 0.74 (t, J = 7.2 Hz, 3H); °C
NMR (100 MHz, CDCl3) & 208.56, 147.79, 137.38, 133.37, 128.28 (2 C), 127.57,
125.82, 125.71, 125.18, 117.02, 113.50 (2 C), 53.84, 48.17, 42.74, 40.91, 26.27, 24.50,
21.15, 12.79; IR (neat) 1708 cm™” (C=0); MS (CI) m/z: 308 [M+1]"; HRMS (EI)
caled for Co;HpsNO [M]"307.4293, found 307.4295.

1-[1,2,3,4-Tetrahydro-2-(4-methoxyphenyl)-1-isoquinolinyl]-hexan-2-one

Yield: 50%. '"H NMR (400 MHz, CDCl3) & 7.07 — 7.05 (m, 4H), 6.85 — 6.82 (m,
2H), 6.74 — 6.72 (m, 2H), 5.21 (t, J = 6.4 Hz, 1H), 3.67 (s, 3H), 3.48 — 3.45 (m, 1H),
3.41 — 3.35 (m, 1H), 2.95 — 2.88 (m, 2H), 2.70 — 2.61 (m, 2H), 2.20 — 2.19 (m, 2H),
1.39 — 1.37 (m, 2H), 1.15 — 1.13 (m, 2H), 0.76 (t, J = 7.2 Hz, 3H); °C NMR (100
MHz, CDCls) 6 208.74, 152.12, 142.65, 137.46, 133.26, 127.86, 125.84, 125.56,
125.12, 117.11 (2 C), 113.61 (2 C), 55.02, 54.60, 47.96, 42.62, 41.68, 25.89, 24.55,
21.19, 12.80; IR (neat) 1708 cm™ (C=0); MS (CI) m/z: 338 [M+1]"; HRMS (EI)
calcd for CyoHy7NO, [M]+ 337.4553, found 337.4570.

1-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-heptan-2-one

Yield: 41%. '"H NMR (400 MHz, CDCl3) & 7.18 — 7.14 (m, 2H), 7.06 — 7.04 (m,
4H), 6.86 (d, J = 8.4 Hz, 2H), 6.68 (t, J = 7.2 Hz, 1H), 5.34 (t, J = 6.0 Hz, 1H), 3.57 —
3.53 (m, 1H), 3.48 — 3.41 (m, 1H), 3.02 — 2.92 (m, 2H), 2.78 — 2.66 (m, 2H), 2.26 —
2.13 (m, 2H), 1.42 — 1.39 (m, 2H), 1.19 — 1.09 (m, 6H), 0.77 (t, J = 6.8 Hz, 3H); °C
NMR (100 MHz, CDCl3) & 208.67, 147.79, 137.39, 133.39, 128.29 (2 C), 127.58,
125.85, 125.72, 125.20, 117.03, 113.51 (2 C), 53.87, 48.20, 43.08, 40.92, 30.51, 27.72,
26.27, 22.39, 21.42, 12.99; IR (neat) 1709 cm™ (C=0); MS (CI) m/z: 336 [M+1]";
HRMS (EI) caled for Co3sHoNO [M]"335.4825, found 335.4827.

2-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-1-phenylethanone

Yield: 62%. "H NMR (400 MHz, CDCl3) & 7.79 — 7.76 (m, 2H), 7.47 — 7.43 (m,
2H), 7.35 — 7.31 (m, 2H), 7.19 — 7.15 (m, 2H), 7.09 — 7.02 (m, 3H), 6.89 (d, J = 8.4
Hz, 2H), 6.68 (t, J = 7.2 Hz, 1H), 5.59 (t, J = 6.8 Hz, 1H), 3.61 — 3.56 (m, 2H), 3.55 —
3.49 (m, 1H), 3.36 — 3.29 (m, 1H), 3.08 — 3.01 (m, 1H), 2.89 — 2.82 (m, 1H); °C
NMR (100 MHz, CDCl3) § 197.61, 147.72, 137.50, 136.23, 133.46, 132.06, 128.32 (2
C), 127.52 (2 C), 127.07 (2 C), 126.10, 125.79, 125.23, 116.89, 114.75, 113.28 (2 C),
53.99, 44.32, 41.12, 26.54; IR (neat) 1680 cm™ (C=0); MS (CI) m/z: 328 [M+1]";
HRMS (EI) calcd for Co3H,NO [M]*327.4189, found 327.4176.

2-[1,2,3,4-Tetrahydro-2-(4-methoxyphenyl)-1-isoquinolinyl]-1-phenylethanone
Yield: 60%. "H NMR (400 MHz, CDCls) & 7.76 (d, J = 7.2 Hz, 2H), 7.46 — 7.42

(m, 1H), 7.34 — 7.31 (m, 2H), 7.11 (d, J = 7.6 Hz, 1H), 7.07 — 7.04 (m, 3H), 6.86 (d, J

= 8.8 Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H), 5.46 (t, J = 6.4 Hz, 1H), 3.66 (s, 3H), 3.52 —
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3.45 (m, 3H), 3.26 — 3.20 (m, 1H), 3.04 — 2.96 (m, 1H), 2.79 — 2.75 (m, 1H); *C
NMR (100 MHz, CDCl3) 6 197.78, 151.94, 142.53, 137.52, 136.25, 133.26, 131.96,
127.80, 127.46 (2 C), 127.06 (2 C), 126.02, 125.62, 125.09, 116.77 (2 C), 113.60 (2
C), 55.20, 54.58, 43.85, 41.67, 26.18; IR (neat) 1676 cm™ (C=0); MS (CI) m/z: 358
[M+1]"; HRMS (EI) caled for C4Hy3NO, [M]+ 357.4449, found 357.4452.

2-(1,2,3,4-Tetrahydro-2-phenyl-1-isoquinolinyl)-1-p-tolylethanone

Yield: 58%. 'H NMR (400 MHz, CDCl;) & 7.65 (d, J = 8.4 Hz, 2H), 7.16 — 7.12
(m, 3H), 7.09 — 7.07 (m, 2H), 7.05 — 7.04 (m, 2 H), 7.02 — 6.99 (m, 1H), 6.88 — 6.86
(m, 2H), 6.66 — 6.62 (m, 1H), 5.57 (dd, J = 7.2, 4.8 Hz, 1H), 3.55 — 3.52 (m, 2H), 3.51
—3.41 (m, 1H), 3.29 — 3.23 (m, 1H), 3.04 —2.96 (m, 1H), 2.84 — 2.79 (m, 1H), 2.26 (s,
3H); °C NMR (100 MHz, CDCl3) & 197.18, 147.69, 142.86, 137.55, 133.70, 133.41,
128.28 (2 C), 128.16 (2 C), 127.46, 127.17 (2 C), 126.07, 125.72, 125.17, 116.76,
113.17 (2 C), 53.94, 44.12, 41.04, 26.51, 20.56; IR (neat) 1676 cm™ (C=0); MS (CI)
m/z: 342 [M+1]"; HRMS (EI) caled for C4H3NO [M]" 341.4455, found 341.4451.

2-[1,2,3,4-Tetrahydro-2-(4-methoxyphenyl)-1-isoquinolinyl]-1-p-tolylethanone

Yield: 58%. "H NMR (400 MHz, CDCl3) § 7.66 (d, J = 8.4 Hz, 2H), 7.13 — 7.10
(m, 3H), 7.07 — 7.05 (m, 3H), 6.86 (d, J = 8.8 Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H), 5.44
(t,J=6.0 Hz, 1H), 3.65 (s, 3H), 3.51 — 3.42 (m, 3H), 3.23 — 3.17 (m, 1H), 3.04 —2.96
(m, 1H), 2.78 — 2.73 (m, 1H), 2.30 (s, 3H); °C NMR (100 MHz, CDCl;) & 197.34,
151.88, 142.77, 142.56, 137.61, 133.79, 133.23, 128.15 (2 C), 127.77, 127.21 (2 C),
126.04, 125.58, 125.07, 116.65 (2 C), 113.62 (2 C), 55.16, 54.59, 43.71, 41.65, 26.20,
20.59; IR (neat) 1675 cm™ (C=0); MS (CI) m/z: 372 [M+1]"; HRMS (EI) calcd for
C,5HasNO, [M]371.4715, found 371.4721.

2-[1,2,3,4-Tetrahydro-2-phenyl)-1-isoquinolinyl]-1-(4-methoxyphenyl)ethanone

Yield: 51%. '"H NMR (400 MHz, CDCl;) & 7.72 (d, J = 8.8 Hz, 2H), 7.15 — 7.11
(m, 3H), 7.04 — 7.03 (m, 2H), 7.01 — 6.98 (m, 1H), 6.88 — 6.86 (m, 2H), 6.76 — 6.74
(m, 2H), 6.64 (d, J = 7.2 Hz, 1H), 5.55 (dd, J = 7.2, 5.2 Hz, 1H), 3.70 (s, 3H), 3.54 —
3.50 (m, 2H), 3.43 — 3.38 (m, 1H), 3.26 — 3.20 (m, 1H), 3.03 — 2.96 (m, 1H), 2.84 —
2.77 (m, 1H); °C NMR (100 MHz, CDCl;) & 196.03, 162.43, 147.70, 137.58, 133.41,
129.35 (2 C€), 129.26, 128.28 (2 C), 127.46, 126.08, 125.71, 125.15, 116.72, 113.14 (2
C), 112.62 (2 C), 54.37, 54.04, 43.83, 41.04, 26.52; IR (neat) 11670 cm™ (C=0); MS
(CI) m/z: 358 [M+1]"; HRMS (EI) calcd for Cy4H3NO; [M]+ 357.4449, found
357.4443.

2-[1,2,3,4-Tetrahydro-2-(4-methoxyphenyl)-1-isoquinolinyl]-1-(4-methoxyphenyl)-
ethanone

Yield: 53%. '"H NMR (400 MHz, CDCl3) 6 7.74 (d, J = 8.8 Hz, 2H), 7.10 (d, J =
7.2 Hz, 1H), 7.07 — 7.04 (m, 3H), 6.88 — 6.85 (m, 2H), 6.80 — 6.78 (m, 2H), 6.73 —
6.71 (m, 2H), 5.44 (t, J = 6.0 Hz, 1H), 3.76 (s, 3H), 3.65 (s, 3H), 3.51 — 3.46 (m, 2H),
3.45-3.39 (m, 1H), 3.20 — 3.15(m, 1H), 3.04 — 2.96 (m, 1H), 2.79 — 2.73 (m, 1H); °C
NMR (100 MHz, CDCl3) 6 196.24, 162.39, 151.88, 142.60, 137.66, 133.25, 133.41,
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129.39 (2 C), 127.75, 126.07, 125.57, 125.06, 116.63 (2 C), 113.64 (2 C), 112.60 (2
C), 55.28, 54.62, 54.42, 43.46, 41.68, 26.25; IR (neat) 1716 cm™ (C=0); MS (CI) m/z:
388 [M+1]"; HRMS (EI) calcd for C2sH,sNO3 [M]"387.4709, found 387.4714.

2-[1,2,3,4-Tetrahydro-2-(4-methoxyphenyl)-1-isoquinolinyl]-pentan-3-one

Yield: 24%. '"H NMR (400 MHz, CDCl3) & 7.18 — 7.06 (m, 6H), 6.87 — 6.85 (m,
2H), 6.70 — 6.66 (m, 1H), 5.06 — 4.78 (m, 1H), 3.67 — 3.52 (m, 2H), 3.05 — 2.98 (m,
2H), 2.93 — 2.87 (m, 1H), 2.30 — 1.80 (m, 2H), 1.10 — 1.00 (m, 3H), 0.87 — 0.81 (m,
3H); °C NMR (100 MHz, CDCl3) & 213.97, 212.93, 148.85, 148.43, 137.25, 134.70,
133.89, 133.53, 128.17 (2 C), 128.10 (2 C), 128.00, 127.61, 127.36, 126.04, 125.94,
125.67 (2 C), 124.99, 124.34, 117.64, 116.26, 114.64,112.66 (2 C), 60.37, 58.48,
52.07, 50.26, 41.41, 41.37, 36.73, 33.89, 25.70, 24.85, 14.52, 14.33, 6.63, 6.32; IR
(neat) 1713 cm™ (C=0); MS (CI) m/z: 294 [M+1]"; HRMS (EI) calcd for C,0H23NO
[M]"293.4027, found 293.4026.
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dmm W owe 250 o ]
dpwr 33 sc [ - -
f 10582 ws BS @
th £l 3
nm  ph -
e
in 2 2
Ra® oz
e -~
Bed o o . °
=] o - - w "~
e 12 s % =
[l 3 k g = = T <
ez | | b
=3 | =
. So | ‘ I
B g 5 v
: :u
b B |
]

[ YO |‘J bl m PRTTIRTIR TAEC T
f w TR Wi bbb bl
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=0.000

sym-1
exp?  s2pul

SAMPLE SPECIAL
date May 15 2008 temp not used
solvent CDC13  gain
file sexport/home/~ spin not used
yzystz/sym-05151-1~ hst o.o08
w0
ACQUESITION aifa
o 5DOD.Z FLAGS
at Z.000
np 24000 in
fo 3000 dp
bs 8 hs
d1 1.000 PROCESSING
nt 100 f not used
ct 48 DISPLAY
TRANSMITTER =p -106.6
n H1 wp 4134.3 0 o
sfrq 353.9?4 i 753.%
tof 00.0 rfp
Lpwr 57 rp 174.5 W and N -
e 5.850 1p -0.0
DECOUPLER PLOT
n c13 wc 250
dof 0 sc q
dm nnn vs 89
dmm < th 10
dpWr 41 mm cdc ph
dmf 21180

LIS

10 9 8 2 6 I
RN ]
e om o= - o
sym-3,/C13

expl s2Zpul

SAMPLE SPECIAL
date  Jun 15 2008 temp not used
solvent cDC13 gain 36 -
file /fexportshome/~ spin 0 s
yzy/tz/sym-06163C.~ hst 0.008 R
id pwso 12.800 o renfe
ACQUISITION atfa 20.000 BT -
£5141.4 FLAGS RN DT, mn
at 1.188 i1 Sea2epne
np 60308 in n L] 0
fb 14000 dp v lno e N 0
bs 18 s erss nn o e
a1 1.000 NG
nt 4000 1b 1.00 J)' J N and i} -
ct 1088 fn not used
TRANSNITTER DISPLAY
tn sp -1185.4
sfra 100.584 wp 24188.5
tof 1546.0 rf) 1638.3
tpwr 58 rfp 0
§.400 rp 71.3 ]
DECOUPLER » -243.2
n H1 PLOT
dof we 250
dm Yyy sC
dmm vs 92
dpwr 33 th 3
dmf 10582 nm  ph - .
e 2
2 5 = =
s = = g
S
5 = =
Snsw o ]
4a3 @ o
cana e 8 2
PLELE S P 3
=3 - - - - w
= | L | ] R
o L | Sea e o la ‘
= b4 T ! 2" B4 2 2
=7 | I = G o ! e
sz b W@ < w ° |
- 2 H E J S | E
3 | | 2 ‘ ‘ :| 5 s
l ‘
! | I A

T

T T T e - ,
220 200 180 160 140 120 100 80 60 40 20 0 ppm



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

sym o ow
. oo npanen S8
SRS R i83 EREEE 23
SAMPLE SPECIAL NrRRwesss G EEEE R LN ~ > 2
date Mar 7 2008 temp not used L L L J L L
salvent €OC13  gain 0 3
€ exp spin not used
ACQUISITION hst .
4 6170.5 pwi0 11.700
at 2.000 alfa 5.600
np 24682 FLAGS I
b 3000 11 n |
bs 8 in n
d1 1.000 dp ¥
nt 20 h nn
ct 20 PROCESSING
TRANSMITTER fn not used
n 1 DISPLAY
sfrg 399.975 sp -302.0
tof 623.8 wp 4512.6
tpur 57 rfl 485.8
oW 5.850 rfp [
DECOUPLER rp 59.7 o
n c13 1p 4.4
dof 0 PLOT
dm nnn we 250 N
dmm sC 0
dpwr a1 wvs 30
dmf 21180 th 6
nm cdc  ph
5 o
5 | |
. J
— ————————— T
T T T —_— T : -
10 3 8 7 5 4 3 2 1 -0 pem
y FEEE] z EIC ] B
’ e e = N oW o
sym/cl3
exp2z szpul
SAMPLE SPECIAL k]
date Mar 6 2008 temp not used L3 -
salvent cDC13  gain a0 © a®w
ile exp spin not used o ore
ACQUISITION hst 0. | s
sw 25141.4  pwi0 9.100 . FE
at 1.189 ailfa 20.000 2 - JH
np 60308 FLAGS A
fb 14000 11 =
bs 16 in n -
di 1.000 dp o
nt 1000
ct 1000 ROCESSING
TRANSHITTER 2.00 | "
n c13 fn not used ”
sfrg 100.584 DISPLAY |
tof 1546.0 sp -1631.2
tpwr 5 wp 25140.7
o 4.550 rfl 1632.0
DECOUPLER rfp
" i !
dof 0 1p - -
dm yyy pLOT PN
dmm wowe 250 \ EE
dpwr a1 sc AR
:r 11457 Vs 53 W, \.r" R
th
h
nm P B R
127.5 ppm
M
ET
Bt
l§m
i b4
! 2
o & o 2 o
aw Lo | 5] & -
== T o - !
R S Be B g g
s 549 ~ © - g e
n 5 - | = w - - [
“ 3 { E3
2 - T
S
1 '
. n \ l i .
Y stk " I - by W N Wew o "
el u ey

e AASARaaas R a e s R R
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sym
expl  sZpul
SAMPLE SPECIAL
date mar 3 2008 temp not used
solvent COC1E gain F
flie exp  spin ot used
ACQUISITION nst 0.008
B 5302.2 pwid 11,700
at Z.000 aifa o
it 21210 FLAGS Y
iy ELEL] n o
b5 & in n N,
a1 1.000 dp v s
nt 200 he e ™ : g
< PROCESSING g
TRANSHITTER fn not used o 9
n nISPLAY
sfrg 390975 sp -106.1
tof H wE 297301
tpwr P 1678
5.850 rfp
DECOUPLER rp 64.2
an 1L} =0.0
dof PLOT
dm nnn W 250
dan C 5C []
dpwir 4l ws BS
dnf Z1180  th H
na ph -
THs
whe “
ot H
L1 s
- e
|
|
- I
fn =e
-7 o W
¢ an z=a H =
3 | 9 i e | -
sl L it " k
i e -y LN | LY N W S JU
AR S L A T e S
& = s 4 . 3 2 1 ppm
a ] - s 5 -
d : = A ee
- -~ o o - I
sym/C13 owwe
8%
expz  s2pul nad
© 0w
AMP SPECTAL 2RR
date Mar 3 2008 temp not used
solvent DC13  gain a0
file exp spin not _used
ACQUISITION hst 0.00
sw 25141.4  pw30 9.100
at 1.199 alfa 20.000
np 60308 FLAGS
b 14000 1 n
bs 16 in n
d1 1.000 dp y
nt 4000 hs nn
ct 1472 PROCESSING
TRANSHITTER i3 2.00 IS
n €13 fn not used
sfrg 100.584 DISPLAY
tof 1545.0 sp -1631.2
tpwr 55 wp 25140.7
pw 4.550 rfl 1632.0
DECOUPLER rfp 218 s
dn rp -127.
dot 0 ip — 5
dm yyy
dmm wowe 250 o
dpwr a1 sc 0
dmf 11457 vs 158
th 3
am  ph
°
s
- e
4 v
E
3 g
e
g~
v @e
a ~
3 &
™ =
H S
a
8z
&
= g
~ 2 ] }
S " ?
= d w
o 2 B ‘
S 1
N ‘
|
! |
1
PO PR TRTIMA PRV s N i rciast s
B B AR AR R RSN B AL R R B A AN R AR AL
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- nm
s -
sym-2 - - s w
expl  sZpul il ]
SAMPLE SPECTAL mw
date Dec 1 2008 tem not used - -4 5
solvent COC13 gain B .2 -
file /ekwr\.ﬂho;e/- spin nntnusnag e
Zy /A2/5ym=12012 . f~ hst . - > "
vz ¥ pwd0 11.700 e N
ACQUISITION alfa 5.600 n
sw 7016.3 FLAGS. B -
at z.000 i1 " : |
np 28066 in n ~ 2
o 4000 dp ¥ o
bs 8 hs nn
a1 1.000 PROCESSING OCHz
nt 20 b 0.20 2
ct f not used | @
TRANSHITTER DISPLAY i
o sp -206.0
sfrg 399.974 wp 4213.0 J
tof -16.2 rfl1 1552.4
tpwr 7 rfp | U l[
5.850 rp 77.7
DECOUFLER i -12.3
dn €13 pLOT
dof 0 we 250 .
im nnn sc 0 - T T LSARRE RARAR RARRE' T
dmm € wvs 33 a%wy
dpwr a1 ih s =gt 7.3 7.1’\ E‘.Bw_' qu ppm
dmf 21180 nm cdc ph teLn H g z
. | o o
= E
~ =
I o 2
ke -
| v o
| j ‘l
f A “1 ﬂ I
—— B N ) -
- [ R e e T — t T T T —
9 8 5 . . 2. 1 0 ppm
s 2 = H
- Y o N
sym-2
expz  s2pul
SAMPLE SPECIAL
date Dec 1 2008 temp not used
solvent €OC13 gain a
file exp spin not_used
ACQUISITION hst 9.008
sw 25141.4 pwiD $.100 "
at 1.193 alfa 20.000
np 60308 FLAGS.
ib 14000 1
bs 16 in n
di 1.000 dp ¥
nt 2000 h: i
ot 2000 PROCESSING
TRANSHITTER 1B 2.0 OtHa
tn €13 fn not used o
sfrq 100.584 DISPLAY a
tof 1546.0 sp -1633.5 =
tpwr 55 wp 25140.7 =
4.550 rf1 1634.3 n
DECOUPLER rfp 0
n H1 rp E
dof o Ip 283 .0 -
dm ¥y PLO " e
dmm W wC 50 e
dpwr a1 sc RIa
dmf 11457 ws ag e ki
th 5 a3 [ b
nm ph ~ae, @
SE8
LWe
o i g
-3 =
® 2
a| ¥ ?
a w
s
" H
® d
o b4
oo
=8 o
S= >
- £
" 4
= 5 o
© = =
= = -
™ = o =
& B 2
i - =
|
| f
‘ 2 o ot A\ )\
- T T T T T T S . - - . - e
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0
b
sym-2 =
~
expl szpul H 2
- 22
SAMPLE SPECIAL Aa o~ °®
date Jun 2 2008 temp not used & -
solvent cOC13  gain 20 e
file exp spin not used S~ ~ o n
ACQUISITION hst 0.008 ~ o 2own [}
W 5B49.7 pwi0 11.700 < i
at 2,000 aifa FLaGs 5.600 ~ *ﬂlw-u K/\
np A
i 3000 i1 n | J ] "
bs 8 in n |
d1 1.000 dp y
nt 20 b nn
ct 20 PROCESSING
TRANSHITTER fn sed
a H1 DISPLAY
sfrg 398,975 sp -108.9
tof S89.8 wp A008.4
tpwr 57 rf1 - 378.1 1
pw 5.850 rfp 0w |
DECOUPLER rp 156.1 §o
n c13 1p 1.8 7%
do [ PLOT o~
dm nnn - we 50 —
dmm c© sc [}
dpwr a1 vs 62 Treery o
dmf 21180 th 10 7.2 7.0 g
nm cdc ph [ ~
= = B
2 2
B |
o '
S sz <
| ZI=3 - s R s
2 )%e £s L. s
~ /‘J s -
@ -
~ b el B -
o] i IE353 a3 o 2
o s Ta7R8 I3 2=
° - AT - -
& 2 o N
s
o
|
‘I
| 1
Lanunauniinul
ppm
A S LJ‘. L .J‘l» l" Y 1\_/|~. I A
T T | — T v : T T T
9 8 A 6 - 5 - 4 . 3. 2 . 1 ppm
=0 @ o @ o~ @ - =
22 s H S2 S~ b s s
[N = IV ™ &
sym-2,C13
exp2  s2pul
SAMPLE SPECIAL
date Jun 2 2008 temp not used
solvent CDC13 gain a0
file sexport/home/~ spin not used
yzy/tz/sym-06022c.~ hst 0.008
id  pwdo 9.100 S
ACQUISITION alfa 20.000 Snon
w 25141.4 FLAGS o eR
at 1.199 n Smw
np 60308 in n e
b 14000 dp y -
bs 16 hs nn L=}
a1 1.000 PROCESSING I
nt 400 1b 1.50 k/\
ct a0 fn not used N
TRANSMITTER DISPLAY w
n sp -935.3 &
sfrq 100.584 wp 23531.0 -
tof 1546.0 rfl 1638.1 3
tpwr S5 rip 0o | -
4.550 rp -106.1 |
DECOUPLER » -252.5
n Hi PLOT
dof 0 we 250
dm yyy S¢ 0
dmm W o Vs 100
dpwr a1 th H -
dmf 11457 nm  ph 2
=
w
o < >
32 a
= e Y3 @ !
o = =
g 3= - H -
o w . T o @ o
IS P o g R4
b e w e
LS T
Fd "
w o
o
@ o |
] |
] |
- & |
- s =
o =
0] d
" I
@ 3
2 3
o
s
s
s
| |
‘- " ; o \
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sym-1
expl  $pul =
SANPLE SPECIAL =
date  Jum @ 2008 temp not used =
solvent COC13 galn 0
file exp Epin ot used ow
BCOUTSTTION h5t 0. 608 553
W 5849.7 w®
at 2.000 . | = g,
™ 7aE38 o 1 ‘]
i 3000 ]
bE [ e )
a1 1.0a0 L Jl
at 5 -
<t 4 PROCESSING N e e
TRANSHITTER o ot used
tn K1 DISPLAY 1.
sfry 399,975 sp -57. N
o e (]
T " L
5.850 rfp o - | i | S
DECOUPLER " 156, anE | 1
n £13 Ip <1l 2-z i ilL
dof v PLOT =50 — hv S
dn oo WG 250 ).
£ L]
:::r zu;; :: gi I Ras LA R e AR AR e SRty Sy S ]
b4
na cdc ph 7.2_ 7.0 6.8 _ _ppm T
S = z b
oo o -
- -
géiy =
Auam S
“ P [
- _— [ s
an [ L . -
2 w - Bean I 2
2L | B LT FoE5E s
-~ - I T - O
L Teve 93 <017
=~ . I e I' i
g |
1l
:I
| \
s i
3 \
VAU .,l. [ L‘_‘“l B NN L S S L S TN
v 1 T ———T——— T —1— 71— T e et T ————— . .
9 & 7 B ; 5 4 3 i z T ppm
@ S Y ~a w - - 2
- z =5 - 2 s = 2
HE o . - - - o - "
sym-1,€13
exp2 s2pul
SAMPLE SPECIAL
date Jun 2 2008 temp not used
solvent CDC13 gain
file sexport/home/~ spin not used
yzy/tz/sym-08021c.~ hst 0.008
fid  pw3o 3.100
ACQUISITION alfa 20,000
sw 25141.4 FLAGS
at 1.199 n
np 50308 in n
b 11000 dp ¥
bs 16 hs nn [s]
d1 1.000 PROCESSING
nt 3000 1b 1.50 W
ct fn not used (i)
TRANSNITTER DISPLAY
n €13 sp -1005.9
sfrq 100.584 wp 235079
tof 1546.0 rf1 1641.2
tpwr 55 rfp 0
4.550 rp -106.1
DECOUPLER p -252.5 L.
HL PLO T
:of we 250 L02R
Im sC [l B v
dmm e vs 63 e
dpwr a1 th 8 - ~
dmf 11457  nm ph =
o
=
A
-
] ©
. - e 3
b= 2 oo PR
2 5 2059 S
an n & o = 2 3 e
3% 7 58 m 2
Yo P M
e 39 T8 i
4 2 3
- ~
g 2
b
|
|
rrTrTrTTTT = TT T T T T Ty T T L A LI B R L B R e e
2210 200 180 169 - 140 120 - 100 80 60 . 40 20 ppm
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2
sym-2 ~ Tz
3=
exp2  s2pul ~ e 2
| = & -1
SAMPLE SPECIAL & 5] l2 >
date Dec 9 z0D8 temp not used gy s | ls %
solvent cOC13  gain —e | .
file sexport/home/~ spin not used I J83
yzy/tz/sym-12082.7~ hst 0.008 1] I Sw 0
pwdl 11700 gy
ACQUISITION alfa 6.600 I Ul
5w §076.7 FLAGS | | ! T -
at z.000 01 n | M s
np 24308 in n i ES
b 3000 dp 2
bs 8 hs nn -
d1 1.000 PROCESSING
nt 100 1b 0.10
ct 32 fn not used
TRANSMITTER DISPLAY .
tn H1 sp e
sfrq 399.975 wp .
tof A80.1  rfl 586.0 J I h QOCHz
tpwr ST rfp ] \
pw 5.850 rp 69.5 _ \ ) IM
DECOUPLER i 2301
d c13 PLOT N
dof [ 250 B e L A L R L e L S L - N
dm nnn ¢ 0 7.05 6.85 pm T
dmm c vs ll% —— 83D 5.26  ppm
dpwr 4l th B o E] ] 2P 2
dmf 21180 nm cdc ph =2 3 f sz 2 2
'L.; - - s
T |
E &~ .
i 7 5 e
8 s Iz
N o
- ] 8w
A .8 Sz 8zfq H
‘ g% «a N
I o -la
\ s o | IJ L IJ i
= l | I
.
J h L
— S il N -
T T T T v T ' T
3 8 7 § _s S T . -
2 =% = s = 2 = 2 2 = o
R - @ o o o < - o «
sym-3,C13
exp2 s2pul
SAMPLE SPECIAL
date Jun 10 2008 temp not used
solvent ©OC13  gain 36
file sexport/home/s~ spin 0
yzy/tz/sym-06103¢.~ hst 0.008
fid pwso 12.800
ACQUISITION alfa 20.000
w 25141.4 FLAGS o
at 1.199 i1 n - 2
np §0308 in n P o H
b 14000 dp y age s
bs 16 hs nn w7 i
a1 1.000 PROCESSING R 0]
nt 4000 b 1. N
ct 3232 fn not used
TRANSMITTER DISPLAY |
tn €13 sp -985.9
sfrq 100.584 wp 23303.8
tof 1546.0 rf1 1631.2
tpwr 58 rfp 0
6.400 rp -97.9 OCH3
DECOUPLER p ~269.8
HL PLOT
dof 0w 250
dam yyy Ss¢ 0
dmm vs 92
dpwr 33 th H 2
amf 10582 rm ph 23
oo
-4
=3
: [ -
EE R
e - o
S8 EN 2§ Qe
- h o
N 22 . a4 qa
T w §% iso "
: lz 2 iz 8
g 3 TR
< - e
"~ a w2 om
. - “ )
= . 3 P
s g %8
|
|

. -

60 40 20 ppm
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cmaNT@nn
222385358
sym= TTineaens
3 CRiRdes
exp?  s2pul kL )) )
SAMPLE SPECIAL T
date Jun 3 2008 temp not used
solvent ©OC13 gain z0
file sexport/home/~ spin not used
yzy/tz/sym-06023 .7~ hst 0.
w30 11.700
ACQUISITION alfa 6.600
sw 5848.7 FLAGS
at z.000 i1 n
np 23398 in n
b 3000 dp ¥y
bs 8 hs n
d1 1.000 PROCESSING
nt 20 fn not used
ct 20 DISPLAY
TRANSMITTER sp -120.0
n H1 wp 13519
sfrg 399.975 rf1 368.1
tof 589.8 rfp 0
tpwr 57 rp 151.7
P 5.850 1p -0la
DECOUPLER PLOT
n C13 we 50
dof 0 sc ]
dn ann vs 77
dmm w € th 11
dpwr Z2Sa1 mm cdec ph
dmf Sz
~

—7.181
T 7.088
—6.868
5.847

5.344
3.542
2.216
2.135

—2.174

—=0.000

T
10 9 s 6
or @ o
a5 55
YV
sym-3/C13
exp2  s2pul
SAMPLE SPECIAL
date Jun 3 2008 temp nat used
solvent C€DC13  gain
file sexportshomes~ spin not used
yzy/tz/sym-06033c.~ hst 0.008
fid pwi0 9.100
ACOQUISITION alfa 20.000
sw 25141.4 FLAGS
at 1.199 i1 n
np 60308 in n
i 14000 dp y
bs 16 hs
d1 1.000 PROCESSING
nt 400 b 1.50
ct 1z fn not used
TRANSHITTER DISPLAY
n C13 sp -1635.0
sfrq 100.584 wp 25140.7
tof 1546.0 rfl 1635.8
tpwr 55 rfp 0
4.550 rp -98.8
DECOUPLER e -285.8
H1 PLOT -
dof 0 we 250 o
dm yyy se¢ o e
dmm w s 538 B~
dpwr 41 th 5 B
dmf 11457 nm ph i
5
EE
e
. -
B 2
2 ~
o m =
X 1
&
> o~
= 24 |
b ~
: <
2 2
=
I
ks A n
W Ly L "

113.509

21.422

§3.867
48.199

12.992

=0.000

B e e e

T T
220 200 180 160 10 120
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sym

expl  sZpul

SAMPLE SPECTAL -
date Mar 17 2008 temp not used 2z
solvent COC13 gain il -1
file exp spin not_used FL TS
ACQUISITION hst 0. 00 = u"
W S098.5 pwil 11.700 -
at 2.000 alfa N1l 4
np 20394 FLAGS "
fo 3000 11 n | |
bs 8 in n =
d1 1.000 dp ¥ ~ Vo
nt 200 hs nn
et 6 PROCESSING Jl\ - |
TRANSHITTER in not used N e e
tn DISPLAY | ] '
sfra 399,978 -=106.4 -
tof 4a0.2 41786 s
tpwr rfl 131.9% |
5.850 rfp [ e,
o DECOUPLER c1a l“F 3:.8 I
n H -1.
dof [ PLOT p, Mbw'ﬂ\_ﬁ\ﬁ_
an nnn W 250
drm 5C o
dpwr 41 vs 216 RAAb LRAL LAY LAkl AR |
ot 80 na cdc ph B ¢ .'.EE:-‘ ' 3.8 3.4 3.2
R P z = =
" s = = s |
=
]
s
J
EH s
g (88 Ej:g ’ 2
Sl e == - -
L L\L\ e 2 % § o
N 1 ot |
] - ,7
1
M i LA_, o)
] ._A_h__._, — e |-
v T T T T T T N
9 a8 R - 13 ; 5 4 P 2 1 ppm
Z So o men ow = cm e mow
5 omEEEe o= = =7 = ==
- _—— e S - _—— - e -
sym/C13
Tomo
exp2 s2pul s
SAMPLE SPECTAL :fﬁ ’;r{;
date Mar 17 2008 temp not used
solvent €DC13 gain
ile exp spin not used
ACQUISITION st 0.0
W 25141.4 pws0 9.1
at 1.199 ailfa 20.000
np 60308 FLAGS
b 14000 11 n
bs 16 in n
di 1.000 dp y
nt 10000 h n
ct 6032 PROCESSING
TRANSHITTER b 1.
tn €13 fn not used
sfrq 100.584 DISPLAY
tof 1546.0 sp -636.1 M
tpwr 55 wp 21701.0
4.550 rf1 1632.0
DECOUPLER rfp 0
n I3 -121.4
dof [T -271.5
im yyy PLOT
dmm W owe ]
dpwr a1 sc @
dnf 11457 vs 3 o0
th 5 ne2 o
mm ph S5s £
s b
] |
©
B
[
Mo
aq
w ~ b4
E FET
d P -
" 3 U .- -
© o = by
L 2% 2 ER -
5 e Ei s g 8 2
a < o =
= 13T L :
d by
~ T
5 ~
I 2
|
N ‘ ' LJJ ‘ J J\ , _J AJJ.“”.
" " 3 d P ey W W
- - R A B I e e e S - T " T A T
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n o Te
o =2
sy o % &=
-3 ~ o .
exp2  s2pul =N b=
N -
SAMPL SPECIAL ~ =z i
dats  Nov 26 2008 temp not used S|
solvent cocla  gain 20 =~
f11a sexport home/~ 5pin an | L »
yzy/tz/syml126.74d  hst 6.008 E e
ACQUISITION pwa0 81800 g | -
sw 6635.7 alfa (600 " i
at 2,000 FLAGS L\
o 26542 i1 n !
b 4000 in n |
bs dp l
a1 1.000 hs
nt 20 PROCESSING
ct 128 fn not used
TRANSHITTER DISPLAY
tn sp -919.8
sfrq 289.975 wp 4795.3
tof 952.5 rf1 383.8
tpwr 53 rfp 0 | |
W 4.400 rp 21.0 | I OCH;
DECOUPLER n 34 i
n ciz PLOT
dof [ 250
dm nnn 56
o £ 23 T T ~rerTTTT T
pwr h
dmf 28412 om cde ph 8. .0 6.8 _ ppm
3 b}
- w5
.
vlew
SRER
-~
- ' o
NN g
e < 2
= | w .
= |
= |
|
‘l | -
1 I
|
| 1
) '\
S LU J
T T 7 T T g T
10 3 8 _ 5 6 _ s -
P n s 2% @ o .
- === <. e T
- < oo - o o =
sym/C13 o
sup2  s2pul azl
SANPLE SPECTAL 24
date hKov 26 2008 temp not wsed Y
solvent c0C13  gain 38 L
Tile /export/home/~ spin ]
y2y/tz/sym-1126¢C_f~ hst 0.008 -
w30 12 800 =3 o
ACQUISITION alfa 20.000 PR .
sw #5119 RGS EL e
at . RPN
p 50308 in n gasnTan L]
o 14000 dp ¥ == -
bs 1 nn ~
a1 1.000 PROCESSING 2
nt §000 1b 2,00
ct 7 o t used 4
TRANSHITTER DISPLAY
n c13 Sieza.2 | =
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SAMPLE SPE 1 - l
aate Dec 9 2008 temp
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o exp  spin
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b 1000 11 n
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d1l 1.000 ap ¥
100
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Noman BN - @ cnecumn mmmoom san B
syme2 S358858%% B 2 BEE8E8E SATERT 583 H
oz 0 Tnem|masanag : r  wmoao@e Ana9an =22 i
B w o R T ]
expz  szpul | | I3 ) L
Ny AT
SAMPLE SPECTAL [ 1
date Dec 5 2008 teémp r\ used
solvent cbcia gain 20
file sesport/home/~ spin not used
yzy/tz/sym-12082 .f~ hst 0.008 ! -||
w30 11.700 i !
ACQUISITION aifa 6.600
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at 2.000 n a
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s nn
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