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General methods and materials

All the solvents were distilled under a nitrogen atmosphere prior to use. Anhydrous
DMF was distilled from calcium hydride powder and anhydrous THF was distilled
from sodium-benzophenone. EtOH was pre-dried with small amount of sodium and
distilled. All glassware was flame-dried prior to use. TBSOTf and 2,6-lutidine were
distilled from commercial reagents. Other chemical reagents were purchased and
used as received. Thin-layer chromatography (TLC) was performed on 0.25 mm
Tsingdao silica gel plates (60F-254). Gas chromatograph was recorded on a
SHIMADZU GC-2014 spectrometer. TLC visualization was achieved by exposure to UV
light (254 nm) and then stained with KMnQO,4. Chromatographic purification was
carried out by using Tsingdao silica gel (particle size 0.040-0.063 mm). 'H NMR
spectra were recorded on Bruker spectrometers (400 or 500 MHz) and are reported
relative to the deuterated solvent signals. Data for *H NMR are reported as follows:
chemical shift (6 ppm), multiplicity, coupling constants (Hz) and integration.
Multiplicities are described as: s (singlet), br (broad singlet), d (doublet), t (triplet), q
(quartet), m (multiplet). 3C NMR spectra were recorded on Bruker spectrometers
(100 or 125 MHz) with total proton decoupling. HRMS (ESI-TOF) and X-ray analysis
were performed by The Analytical Instrument Center at Shenzhen Graduate School of
Peking University. HRMS data were reported as the ratio of ion mass/charge (m/z) in
atomic mass unit. IR spectra were measured as dry films (KBr) and are reported in

terms of frequency (cm™) and intensity of absorption.
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General procedure for silyl enol ethers

2,6-Lutidine (3.0 equiv.)
O TBSOTf (2.0 equiv.) OTBS

R'\)J\R - R'\/\R

THF

To a solution of the corresponding carbonyl compound (10.0 mmol, 1.0 eq.) in dry
THF (10 mL, 1 M) was added 2,6-Lutidine (30.0 mmol, 3.0 equiv.) at room
temperature. The reaction vessel was cooled to 0 °C and stirred for 5 min before
TBSOTf (20.0 mmol, 2.0 equiv.) was added slowly via a syringe. The mixture was
stirred for 1 hr and was quenched by addition of saturated aqueous NH4Cl solution.
The aqueous layer was extracted three times using EtOAc. The combined organic
layer was dried over MgSQ,, filtered, concentrated and purified by flash
chromatography on silica gel (pre-treated with EtsN) to yield the desired TBS-silyl

enol ether.
Characterization of silyl enol ethers

OTBS

1a

tert-Butyl((4,4-dimethylcyclohex-1-en-1-yl)oxy)dimethylsilane, 1a (2.28 g, 95% yield,

10 mmol scale)

'H NMR (500 MHz, CDCls) & 4.78 (t, J = 4.0 Hz, 1H), 2.01-1.99 (m, 2H), 1.83-1.81 (m,
2H), 1.42 (t, 1.5Hz, 2H), 0.93 (s, 15H), 0.14 (s, 6H); *C NMR (125 MHz, CDCl3) 6 149.4,
103.1, 37.9, 35.9, 28.6, 28.0, 27.5, 25.7, 18.0, -4.4; HRMS-ESI calcd. for C14H,00Si [M +
H*): 241.1988; Found: 241.1972. IR (KBr, thin film) 2957, 2932, 2860, 1684, 1198 cm™.

OTBS

1b

tert-Butyl((2,6-dimethylcyclohex-1-en-1-yl)oxy)dimethylsilane, 1b (1.92 g, 80% yield,

10 mmol scale)
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'H NMR (500 MHz, CDCl3) 2.20-2.10 (m, 1H), 2.00-1.88 (br, 2H), 1.82-1.74 (m, 1H),
1.66-1.59 (m, 1H), 1.57 (s, 3H), 1.51-1.42 (m, 1H), 1.06 (d, J = 6.9 Hz, 3H), 0.97 (s, 9H),
0.14-1.09 (m, 6H); *C NMR (125 MHz, CDCl3) & 147.1, 111.6, 33.8, 32.1, 31.0, 25.9,
20.1, 19.0, 18.3, 16.9, -3.8, -4.2; HRMS-ESI calcd. for C14H»00Si [M + H']: 241.1988;

Found: 241.1982. IR (KBr, thin film) 2959, 2930, 2859, 1682, 1254, 1167 cm™.
OTBS

1c

tert-butyl((4-isopropylcyclohex-1-en-1-yl)oxy)dimethylsilane, 1c (2.46 g, 97% yield,

10 mmol scale)

'H NMR (500 MHz, CDCls) & 4.85-4.84 (m, 1H), 2.10-1.97 (m, 3H), 1.80-1.75 (m, 2H),
1.51-1.47 (m, 1H), 1.31-1.22 (m, 2H), 0.92 (s, 9H), 0.90-0.87 (m, 6H), 0.127 (s, 6H); °C
NMR (125 MHz, CDCl3) & 150.5, 103.8, 40.1, 32.0, 30.3, 27.3, 26.5, 25.7, 20.1, 19.8,
18.0, -4.3(-4.5); HRMS-ESI calcd. for C1sH3;,0Si [M + H']: 255.2144; Found: 255.2140.
IR (KBr, thin film) 2957, 2930, 2886, 2858, 1672, 1256 cm ™.

OTBS

tert-Butyldimethyl((1,2,3,6-tetrahydro-[1,1'-biphenyl]-4-yl)oxy)silane, 1d (2.07 g,

1d

72% vyield, 10 mmol scale)

'H NMR (500 MHz, CDCls) & 7.33-7.20 (m, 5H), 4.97 (d, J = 4.0 Hz, 1H), 2.77 (t, J = 10.5
Hz, 1H), 2.32-2.22 (m, 3H), 2.08 (d, J = 16.0 Hz, 1H), 1.97 (d, J = 13.5 Hz, 1H), 1.88 (dd,
J=11.5 Hz, 6.0 Hz, 1H), 0.96 (s, 9H), 0.18 (s, 6H); **C NMR (125 MHz, CDCl3) & 150.4,
146.7, 128.3, 126.9, 126.0, 103.7, 40.0, 32.0, 30.2, 30.1, 18.0, -4.3, -4.4; HRMS-ESI

4
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calcd. for CigH90Si [M + H']: 289.1943; Found: 289.1977. IR (KBr, thin film) 3084,

3061, 3026, 2955, 2928, 2893, 2857, 1670 cm ™.

OTBS
0" o
/

(1,4-dioxaspiro[4.5]dec-7-en-8-yloxy)(tert-butyl)dimethylsilane, 1e (2.48 g, 92% vyield,

10 mmol scale)

'H NMR (500 MHz, CDCls) & 4.72 (t, J = 4.0 Hz, 1H), 3.98-3.95 (m, 4H), 2.60 (dd, J =
16.5, 1.5 Hz, 2H), 2.21 (dd, J = 6.5 Hz, 1.0 Hz, 2H), 1.80 (t, J = 6.5 Hz, 2H), 0.91 (s, 9H),
0.13 (s, 6H); *C NMR (125 MHz, CDCls) & 150.0, 107.7, 100.7, 64.4, 34.0, 31.2, 28.5,
25.6, 18.0, -4.5; HRMS-ESI calcd. for C14H,705Si [M + H']: 271.1729 ; Found: 271.1730 .

IR (KBr, thin film) 2957, 2930, 2887, 2859, 1676, 1246 cm ™.
OTBS

1f

tert-Butyl((3,5-dimethylcyclohex-1-en-1-yl)oxy)dimethylsilane, 1f (2.16 g, 92% yield,
10 mmol scale)

'H NMR (500 MHz, CDCl3) § 4.72 (s, 1H), 2.31-2.26 (m, 1H), 1.99 (dt, J = 16.5 Hz, 2.5
Hz, 1H), 1.78-1.72 (m, 1H), 1.71-1.64 (m, 2H), 0.99-0.95(m, 6H), 0.947(s, 9H), 0.76-
0.69 (m, 1H), 0.15 (s, 6H); *C NMR (125 MHz, CDCl5) § 150.0, 110.8, 40.9, 38.5, 30.3,
29.7, 26.0, 22.7, 22.0, 18.0, -4.4, -4.5; HRMS-ESI calcd. for Ci4H290Si [M + H':
241.1988; Found: 241.1972. IR (KBr, thin film) 2957, 2932, 2860, 1684, 1653, 1198

cm™.

OTBS

19
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(2)-tert-butyldimethyl((4-phenylbut-2-en-2-yl)oxy)silane, 1g (1.83 g, 70% yield, 10

mmol scale)

'H NMR (500 MHz, CDCl3) & 7.30-7.27 (m, 2H), 7.23-7.17 (m, 3H), 4.63 (t, J = 7.0 Hz,
1H), 3.40 (d, J = 7.5 Hz, 2H), 1.85 (s, 3H), 0.99 (s, 9H), 0.19 (s, 6H); *C NMR (125 MHz,
CDCls) 6 147.4, 142.4, 128.4, 128.3, 125.6, 107.2, 31.7, 25.9, 22.8, 18.3, -3.6; HRMS-
ESI calcd. for C16H»70Si [M + H']: 263.1831; Found: 263.1840. IR (KBr, thin film) 3084,

3063, 3028, 2957, 2930, 2887, 2858, 1676, 1603, 1495, 1454, 1256 cm ™.

= 1h
OoTBS

(2)-tert-butyldimethyl(non-4-en-5-yloxy)silane, 1h (2.27 g, 89% yield, 10 mmol scale)
'H NMR (500 MHz, CDCl3) & 4.43 (t, J = 7.0 Hz, 1H), 2.08-1.92 (m, 4H), 1.49-1.43 (m,
2H), 1.37-1.31 (m, 4H), 0.92 (s, 9H), 0.89 (t, J = 8.0 Hz, 6H), 0.13 (s, 6H); *C NMR
(125 MHz, CDCls) 6150.5, 103.8, 40.1, 31.9, 30.2, 27.3, 26.5, 25.7, 20.6, 19.8, 18.0, -
4.3, -4.5; MS-El calcd. for C15H3,0Si [M *]: 256.2; Found: 256.2. IR (KBr, thin film) 2959,
2932, 2897, 2860, 1674, 1253 cm™.

Z>0TBS
1i

(E)-tert-butyldimethyl((5-phenylpent-1-en-1-yl)oxy)silane, 1i (2.43 g, 88% vyield, 10

mmol scale)

'H NMR (500 MHz, CDCls) & 7.29-7.26 (m, 2H), 7.20-7.16 (m, 3H), 6.22 (d, J = 6.0 Hz,
1H), 4.49 (dd, J = 13.5 Hz, 7.5 Hz, 1H), 2.64 (t, J = 7.5 Hz, 2H), 2.16 (t, J = 7.5 Hz, 1H),
2.13 (t,J = 7.5 Hz, 1H), 1.68 (q, J = 7.5 Hz, 2H), 0.93 (s, 9H), 0.13 (s, 6H); *C NMR (125
MHz, CDCl;) 6142.8, 138.8, 128.4, 128.2, 125.5, 110.2, 35.6, 31.5, 25.6, 23.4, 18.3, -
5.4; HRMS-ESI calcd. for C17H50Si [M + H']: 277.1988; Found: 277.1979. IR (KBr, thin

film) 2955, 2920, 2850, 1655, 1651, 1255 cm™.
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OTBS

=
1j

-tert-butyldimethyl((3-phenylprop-1-en-1-yl)oxy)silane, 1j (2.18 g, 88% yield,
(2) butyldimethyl((3-phenyl 1-en-1-yl)oxy)sil 1j (2.18 g, 88% yield, 10

mmol scale)

'H NMR (500 MHz, CDCls) §7.32-7.27 (m, 4H), 7.23 (m, H), 6.37 (d, J = 5.5 Hz, 1H),
4.73 (d, J = 6.0 Hz, 3H), 3.51 (d, J = 6.5 Hz, 2H), 1.01 (s, 9H), 0.22 (s, 6H); *C NMR
(125 MHz, CDCl) 6 142.0, 139.1, 128.4, 128.3, 125.6, 126.4, 109.2, 30.0, 25.7, 18.3, -
5.3; HRMS-ESI calcd. for C15H,50Si [M + H']: 249.1675 ; Found: 249.1664 . IR (KBr, thin

film) 3084, 3063, 3030, 2957, 2930, 2855, 1654, 1494, 1255 cm ™.
OTBS

1k

tert-butyl(cyclohex-1-en-1-yloxy)dimethylsilane, 1k (1.97 g, 92% yield, 10 mmol scale)

'H NMR (400 MHz, CDCl5) & 4.87 (m, 1H), 2.03-1.99 (m, 4H), 1.69-1.63 (m, 2H), 1.56-
1.48 (m, 2H), 0.93 (s, 9H), 0.13 (s, 6H); **C NMR (100 MHz, CDCl3) & 150.4, 104.3, 29.9,
25.7, 23.8, 23.2, 22.3, 18.0, -4.5; HRMS-ESI calcd. for C12H»50Si [M + H']: 215.1596;

Found:215.1593. IR (KBr, thin film) 2930, 2895, 2886, 2859, 1670, 1651, 1256 cm ™.

OTBS

11

tert-butyl(cyclopent-1-en-1-yloxy)dimethylsilane, 1l (1.41 g, 71% yield, 10 mmol

scale)

'H NMR (400 MHz, CDCl5) 6 4.65-4.60 (m, 1H), 2.30-2.20 (m, 4H), 1.90-1.80 (m, 2H),
0.93 (s, 9H), 0.15 (s, 6H); *C NMR (100 MHz, CDCl3) § 155.3, 102.3, 33.4, 28.6, 25.6,
21.3, 18.0, -4.5; HRMS-ESI calcd. for C11H»30Si [M + H*]: 199.1518; Found:199.1521.

IR (KBr, thin film) 2956, 2987, 2856, 1647, 1473, 1342, 1251, 1070, 923, 718 cm ™.
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oTBS

TBSO : L

fHIm
10

/N\O/
2-((1R,3aR,45,7aR)-1,5-bis((tert-butyldimethylsilyl)oxy)-7a-methyl-2,3,3a,4,7,7a-
hexahydro-1H-inden-4-yl)-N-methoxy-N-methylacetamide, 1m (0.239 g, 96% yield,

0.5 mmol scale)

'H NMR (500 MHz, CDCl5) & 4.80 (m, 1H), 3.67 (s, 3H, O-CHs), 3.63 (d, J = 8.5 Hz, 1H),
3.15 (s, 3H, N-CH3), 2.87 (dd, J = 15.5 Hz, 4.0 Hz, 1H), 2.61 (m, 1H), 2.34 (dd, J = 15.5
Hz, 9.0 Hz, 1H), 1.93 (ddd, J = 16.0 Hz, 5.5 Hz, 1.0 Hz, 1H), 1.87-1.83 (m, 2H), 1.54-
1.45 (m, 3H), 1.43-1.35 (m, 1H), 0.91 (s, 9H), 0.87 (s, 9H), 0.81 (s, 3H), 0.14 (s, 6H),
0.00 (s, 6H); *C NMR (125 MHz, CDCl5) 6 174.2, 151.8, 103.4, 81.2, 61.1, 47.6, 42.9,
39.1, 36.3, 33.1, 32.4, 31.3, 25.9, 25.8, 24.3, 18.1, 18.0, 11.0, 4.2, -4.5, -4.8, -4.9;
HRMS-ESI calcd. for Co6Hs,NO4Si> [M + H']: 498.3435; Found: 498.3429. IR (KBr, thin

film) 2957, 2930, 2884, 2857, 1672, 1651, 1258 cm ™.

(((4a'R,5'R,8a'R)-5'-(3-(benzyloxy)-5-ethoxybenzyl)-5',8a'-dimethyl-3',4',4a',5',8',8a'-
hexahydro-2'H-spiro[[1,3]dioxolane-2,1'-naphthalen]-6'-yl)oxy)(tert-
butyl)dimethylsilane, 1n (0.224 g, 90% vyield, 0.42 mmol scale)

'H NMR (500 MHz, CDCls) 6 7.45-7.32 (m, 5H), 6.48 (s, 1H), 6.40 (s, 2H), 5.03 (s, 2H),
4.71 (dd, J = 6.5 Hz, 2.0 Hz, 1H), 3.99 (g, J = 7.0 Hz, 2H), 3.84-3.80 (m, 2H), 3.77-3.74
(m, 2H), 2.94 (d, J = 13.0 Hz, 1H), 2.41 (d, J = 13.0 Hz, 1H), 1.98-1.94 (m, 2H), 1.64 (m,

8
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1H), 1.61-1.49 (m, 4H), 1.47-1.41 (m, 2H), 1.39 (t, J = 7.0 Hz, 3H), 1.08 (s, 3H), 1.06 (s,
3H), 1.01 (s, 9H), 0.26 (s, 3H), 0.18 (s, 3H); 3C NMR (125 MHz, CDCl5) 6 159.3, 151.7,
141.8, 137.6, 128.5, 127.7, 127.3, 112.7, 109.4, 109.3, 102.2, 100.8, 70.2, 65.0, 64.6,
63.5, 44.3,43.4, 41.9, 40.5, 30.6, 29.2, 26.0, 22.7, 22.3, 21.0, 18.4, 16.9, 14.9, -3.3, -
5.3; HRMS-ESI calcd. for C36Hs305Si [M + H']:593.3662 ; Found: 593.3655. IR (KBr, thin

film) 2978, 2953, 2930, 2882, 2860, 1668, 1595, 1454, 1254, 1166, 1058 cm ™.

To a solution of the substrate ketone (114 mg, 1.0 eq.) in dry THF (5 mL) was added
2,6-Lutidine(78 mg, 3.0 eq.) at room temperature. The reaction vessel was cooled to
0 °C and stirred for 5 min before TMSOTf (106 mg, 2.0 equiv.) was added slowly via a
syringe. The mixture was stirred for 1 hr and was quenched by the addition of
saturated aqueous NH4Cl solution. The aqueous layer was extracted three times
using EtOAc. The combined organic layer was dried over MgSQ,, filtered,
concentrated and purified by flash chromatography on silica gel (pre-treated with

EtsN) to yield the desired TMS-silyl enol ether (120 mg, 92% yield).

(((4a'R,5'R,8a'R)-5'-(3-(benzyloxy)-5-ethoxybenzyl)-5',8a'-dimethyl-3',4',4a',5',8',8a'-

hexahydro-2'H-spiro[[1,3]dioxolane-2,1'-naphthalen]-6'-yl)oxy)trimethylsilane, 1n’

'H NMR (500 MHz, CDCl3) & 7.45-7.32 (m, 5H), 6.48 (s, 1H), 6.40 (s, 2H), 5.03 (s, 2H),
4.70 (dd, J = 6.5 Hz, 2.0 Hz, 1H), 4.03-3.87 (m, 2H), 3.86-3.81 (m, 2H), 3.77-3.75 (m,
2H), 2.98 (d, J = 13.0 Hz, 1H), 2.42 (d, J = 13.0 Hz, 1H), 1.99-1.94 (m, 2H), 1.63 (m,
1H), 1.54-1.45 (m, 6H), 1.39 (t, J = 7.0 Hz, 3H), 1.08 (s, 3H), 1.02 (s, 3H), 0.25 (s, OH);

3C NMR (125 MHz, CDCl5) & 159.2, 151.9, 141.8, 137.6, 128.5, 127.7, 127.4, 112.7,



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

109.5, 109.4, 102.2, 100.6, 70.1, 65.0, 64.6, 63.4, 44.5, 43.1, 41.9, 40.7, 30.6, 29.1,
22.7,22.3, 20.1, 16.8, 14.9, 0.49; HRMS-ESI calcd. for C3Hs30sSi [M + H']:551.3193 ;
Found: 551.3171. IR (KBr, thin film) 2978, 2945, 2932, 2879, 1701, 1670, 1593, 1452,

1251, 1161, 1056 cm™.

10
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Procedure for reaction investigation and optimization

OTBS

Me Me
1a

photocatalyst (5 mol%)

Py

solvent, O,, 25 °C. 15h.

visible light

Me

Me

An oven-dried 10mm x 100 mm test tube containing a magnetic stir bar was charged

a photocatalyst (0.05 mmol, 0.05 equiv.), the TBS-silyl enol ether (240 mg, 1.0 mmol,

1.0 equiv.), biphenyl (as internal standard, 154 mg, 1.0 mmol), and a solvent (5 mL).

The reaction mixture was degassed/backfilled with oxygen three times and placed in

a half cut plastic rack. The rack was placed next to (2 cm) a household light bulb. The

reaction was stirred slowly under an oxygen balloon for 15 hrs. A small aliquot was

taken, filtered through a plug of silica gel, diluted with ether and analyzed by GC.

Condition screening table:

Catalyst solvent additives Light source temperature time conv SM
[Ru(bpy)s]**CI* (5 mol%) DMF - LED Corn 12W RT 12h 9 % 8 %
[Ru(bpy)s]**CI* (5 mol%) DMF - LED Green 9W RT 12h 13 % 55 %
[Ru(bpy)s]**CI* (5 mol%) DMF - Tornado 24W RT 12h 41 % 0%
TPP (5 mol%) DMF - Tornado 24W RT 12h 32% 0 %
Rhodamine B (5 mol%) DMF - Tornado 24W RT 12h 0.3 % 44 %
- 24h 13 % 17 %
Aliazrin (5 mol%) DMF - Tornado 24W RT 12h 0% 100 %
- 24h 3% 70 %
Eosin B (5 mol%) DMF - Tornado 24W RT 12h 33% 24 %
Eosin Y Na; (5 mol%) DMF - Tornado 24W RT 12h 45 % 0%
- DMF - Tornado 24W RT 12h 0% 100 %
Eosin Y Na, (5 mol%) PhMe - Tornado 24W RT 12h 5% 0%
Eosin Y Na, (5 mol%) DCM - Tornado 24W RT 12h 10 % 0 %
Eosin Y Na, (5 mol%) DCE - Tornado 24W RT 12h 12 % 0%
Eosin Y Na, (5 mol%) 1,4-Dioxane - Tornado 24W RT 12h 16 % 0 %
Eosin Y Na, (5 mol%) THF - Tornado 24W RT 12h 19 % 0%
Eosin Y Na, (5 mol%) acetone - Tornado 24W RT 12h 20 % 0 %
Eosin Y Na, (5 mol%) CH;CN - Tornado 24W RT 12h 35% 0%

11
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Eosin Y Na, (5 mol%) DMSO - Tornado 24W RT 12h 52 % 0%
Eosin Y Na; (5 mol%) MeOH - Tornado 24W RT 12h 59 % 0 %
Eosin Y Na, (10 mol%) MeOH - Tornado 24W RT 12h 59 % 0%
Eosin Y Na; (8 mol%) MeOH - Tornado 24W RT 12h 58 % 0%
Eosin Y Na, (6 mol%) MeOH - Tornado 24W RT 12h 58 % 0%
Eosin Y Na, (4 mol%) MeOH - Tornado 24W RT 12h 61 % 0 %
Eosin Y Na; (2 mol%) MeOH - Tornado 24W RT 12h 59 % 0%
Eosin Y Na, (1 mol%) MeOH - Tornado 24W RT 12h 59 % 0 %
Eosin Y Na, (0.5 mol%) MeOH - Tornado 24W RT 12h 59 % 0%
Eosin Y Na;, (0.2 mol%) MeOH - Tornado 24W RT 12h 56 % 0%
Eosin Y Na, (0.2 mol%) MeOH - Tornado 24W RT 1h 35 % 36 %
Eosin Y Na;, (0.2 mol%) MeOH - Tornado 24W RT 2h 49 % 5%
Eosin Y (0.2 mol%) MeOH - Tornado 24W RT 4h 51 % 0 %
Eosin Y Na, (0.2 mol%) MeOH - Tornado 24W RT 8h 54 % 0%
Eosin Y Na, (0.2 mol%) MeOH 4A-MS Tornado 24W RT 12h 59 % 0 %
Eosin Y Na, (0.2 mol%) MeOH Natcos 3 Tornado 24W | RT 12h 59 % 0%
Eosin Y Na, (0.2 mol%) MeOH Cs,CO; 5 mol% Tornado 24W RT 12h 61 % 0%
Eosin Y Na, (0.2 mol%) MeOH K,CO;3 5 mol% Tornado 24W RT 12h 59 % 0 %
Eosin Y Na, (0.2 mol%) MeOH EtsN 5 mol% Tornado 24W RT 12h 59 % 0%
Eosin Y Na;, (0.2 mol%) MeOH DMAP 5 mol% Tornado 24W RT 12h 52 % 0 %
Eosin Y Na, (0.2 mol%) MeOH Pyricine 5 Tornado 24W | RT 12h 61% 0%
Eosin Y Na, (0.2 mol%) EtOH - Tornado 24W RT 15h 59 % 0%
Eosin Y Na, (0.2 mol%) EtOH PTSA 1.5equiv. Tornado 24W RT 15h 1% 0 %
Eosin Y Na;, (0.2 mol%) EtOH AcOH 1.5equiv. Tornado 24W RT 15h 45 % 0 %
Eosin Y Na;, (0.2 mol%) EtOH NaOH 1.5equiv. Tornado 24W RT 15h 1% 0%
Eosin Y Na, (0.2 mol%) EtOH Ilng'g:ﬁ?\le Tornado 24W | RT 15h 45% 0%
Eosin Y Na;, (0.2 mol%) EtOH AcOH 1.5equiv. Tornado 24W RT 15h 61 % 0 %
Eosin Y Na;, (0.2 mol%) EtOH AcOK 1.5equiv. Tornado 24W 4°C 15h 65 % 0%

12
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General synthesis of o,3-Unsaturated carbonyl compounds

EosinY (0.2 mol %)

R ACOK (12 equiv.) | R
TBSO_ - R
0, , hv, EtOH, 4 °C
R o)
1 2

An oven-dried 10mm x 100 mm test tube containing a magnetic stir bar was charged
Eosin Y (1.4 mg, 2.0 umol, 0.2 mol %), the corresponding TBS-silyl enol ether (1.0
mmol, 1.0 eq.), AcOK (118 mg, 1.20 mmol, 1.2 eq.) and EtOH (2.0 mL). The reaction
mixture was degassed/backfilled with oxygen three times and placed in a half cut
plastic rack. The rack was placed next to (2 cm) a household florescent bulb (Philip,
Torado-24W) in a 4 °C cold room. The reaction was stirred slowly under an oxygen
balloon. Upon complete consumption of the starting material as judged by TLC,
solvent was removed and the residue was purified by flash silica gel chromatography
using ether/hexanes. Extra care was taken during rotorvap (ice bath) to avoid loss of

volatile products.

Product characterization
0

2a

4,4-dimethylcyclohex-2-enone, 2a (0.081 g, 65% yield, 1.0 mmol scale)

'H NMR (400 MHz, CDCls) 6 6.66 (d, J = 10.4 Hz, 1H), 5.85 (dd, J = 10.4 Hz, 2.0 Hz, 1H),
2.46 (td, J = 7.2 Hz, 1.6Hz, 2H), 1.88 (td, J = 6.8 Hz, 1.6Hz, 2H), 1.17 (d, J= 2.0 Hz, 6H);
3C NMR (100 MHz, CDCl5) & 199.6, 159.8, 126.8, 36.0, 34.3, 32.7, 27.6; HRMS-ESI
calcd. for CgHy30 [M + H']: 125.0966; Found: 125.0959. IR (KBr, thin film) 2960, 2928,

2870, 1676 cm™.

13
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2b 2b'

The product was formed as a 1:1.6 mixture of region isomers (0.081 g, 65% vyield, 1.0
mmol scale). The exo-olefinic isomer 2b’ slowly converted to the cyclohexenone
isomer 2b during flash column.
Cyclohexenone isomer, 2,6-dimethylcyclohex-2-enone, 2b: 'H NMR (500 MHz, CDCls)
6 6.72-6.65 (m, 1H), 2.51-2.29 (m, 2H), 2.10-1.98 (m, 1H), 1.77-1.75(m, 3H), 1.74-
1.67(m, 2H), 1.13 (d, J=6.8); *C NMR (125 MHz, CDCl3) & 202.6, 144.5, 134.9, 41.5,
31.2,25.2,16.1, 15.2;
Exo-olefinic isomer, 2-methyl-6-methylenecyclohexanone, 2b’: 'H NMR (500 MHz,
CDCl3) 6 5.70 (br, 1H), 5.07 (dd, J = 3.28Hz, 2.12Hz, 1H), 2.77-2.62 (m, 1H), 2.51-2.29
(m, 2H), 2.12-1.81 (m, 3H), 1.62-1.48 (m, 1H), 1.12 (d, J=10.5); *C NMR (125 MHz,
CDCl3) & 204.8, 146.0, 119.0, 44.8, 33.5, 32.7, 23.6,15.4; HRMS-ESI calcd. for CgH130
[M + H™]: 125.0966; Found: 125.0959. IR (KBr, thin film) 2961, 2932, 1666, 1607, 1371,
1213, 878 cm™.

0]

2c

4-Isopropylcyclohex-2-enone, 2¢ (0.086 g, 62% yield, 1.0 mmol scale)

'H NMR (500 MHz, CDCl5) 6 6.89 (d, J = 10.0 Hz, 1H), 6.00 (dd, J = 10.0 Hz, 2.0 Hz, 1H),
2.53-2.48 (m, 1H), 2.37-2.27 (m, 2H), 2.02-1.98 (m, 1H), 1.85-1.78 (m, 2H), 0.92-0.99
(m, 6H); *C NMR (125 MHz, CDCl5) § 200.0, 154.3, 129.7, 42.5, 37.4, 31.5, 25.3, 19.6,
19.5; HRMS-ESI calcd. for CgH150 [M + H']: 139.1123; Found: 139.1121. IR (KBr, thin

film) 2959, 2932, 2874, 1682, 912, 744 cm™.
14
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O

2,3-dihydro-[1,1'-biphenyl]-4(1H)-one, 2d (0.125 g, 73% yield, 1.0 mmol scale)

2d

'H NMR (500 MHz, CDCls) & 7.31-7.29 (m, 2H), 7.28-7.26 (m, 1H), 7.24-7.22 (m, 2H),
7.01-6.98 (m, 1H), 6.19-6.16 (dd, J = 10.0 Hz, 2.5 Hz, 1H), 3.75-3.72 (m, 1H), 2.58-2.45
(m, 2H), 2.39-2.35 (m, 1H), 2.10-2.05 (m, 1H); *C NMR (125 MHz, CDCl5) 6 199.1,
152.7, 142.8, 130.0, 128.9, 127.5, 127.1, 42.6, 36.9, 32.4; HRMS-ESI calcd. for C1,H;30
[M + H']: 173.0966; Found: 173.0959. IR (KBr, thin film) 3061, 3028, 2951, 2928, 2864,
1684, 1603, 762, 700 cm™*

O

2e
O O
/

1,4-Dioxaspiro[4.5]dec-6-en-8-one, 2e (0.120 g, 78% yield, 1.0 mmol scale)

'H NMR (400 MHz, CDCl5) 6 6.60 (d, J = 10.2 Hz, 1H), 5.99 (d, J = 10.2 Hz, 1H), 4.05 (d,
J=13.8 Hz, 2H), 4.01 (d, J = 13.8 Hz, 2H), 2.61 (t, J = 6.4 Hz, 2H), 2.18 (t, J = 6.4 Hz,
2H); 3¢ NMR (100 MHz, CDCls) & 198.7, 146.4, 130.5, 103.9, 65.0, 35.2, 32.9; HRMS-
ESI calcd. for CgH1105[M + H']: 155.0708; Found: 155.0701. IR (KBr, thin film) 2961,

2889, 1684, 1220 cm™.
(O]

Q
3,5-Dimethylcyclohex-2-enone, 2f (0.079 g, 64% yield, 1.0 mmol scale)

'H NMR (500 MHz, CDCl3) & 5.88 (s, 1H), 2.42 (dd, J = 16.5 Hz, 4.0 Hz, 1H), 2.30 (dd, J

15
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= 17.5 Hz, 4.0 Hz, 1H), 2.23-2.16 (m, 1H), 2.05-1.99 (m, 2H), 1.96 (s, 3H), 1.07 (d, J =
6.5 Hz, 3H); 3¢ NMR (125 MHz, CDCls) 6 199.8, 161.7, 126.4, 45.2, 39.4, 30.0, 24.3,
21.1; HRMS-ESI calcd. for CgH130 [M + H']: 125.0966; Found: 125.0962. IR (KBr, thin

film) 2957, 2928, 1668, 1654, 912, 743 cm™.

o
A

2g
(E)-4-phenylbut-3-en-2-one, 2g (0.096 g, 66% vyield, 1.0 mmol scale)
'H NMR (400 MHz, CDCl3) § 7.57-7.56 (m, 2H), 7.53 (d, J = 16.4 Hz, 1H), 7.42-7.40 (m,
3H), 6.73 (d, J = 16.4 Hz, 1H), 2.40 (s, 3H); *C NMR (100 MHz, CDCl;) & 198.4, 143.4,
134.4, 130.5, 128.9, 128.2, 127.1, 27.5; HRMS-ESI calcd. for CioH110 [M + H']:
147.0810; Found: 147.0804 . IR (KBr, thin film) 3061, 3028, 3003, 2960, 2926, 1690,

1668, 1625, 1609, 1576, 1495, 1450, 1258 cm ™.

AN
WZh

O

(E)-Non-3-en-5-one, 2h (0.085 g, 61% yield, 1.0 mmol scale)

'H NMR (400 MHz, CDCl3) & 6.88(dt, J = 16.0 Hz, 6.4 Hz, 1H), 6.09 (dt, J = 16.0 Hz, 1.6
Hz, 1H), 2.54 (t, J = 7.6 Hz, 2H), 2.25 (dt, J = 7.6 Hz, 1.6 Hz, 2H), 1.60 (q, J = 7.6 Hz, 2H),
1.39-1.29 (s, J = 7.6 Hz, 2H), 1.08 (t, J = 7.6 Hz, 3H), 0.92 (t, J = 7.6 Hz, 3H); 3C NMR
(100 MHz, CDCl5) & 201.1, 148.5, 129.4, 39.7, 26.4, 25.4, 22.4, 13.8, 12.2; HRMS-ESI
caled. for CoHy70 [M + H']: 141.1279; Found: 141.1274. IR (KBr, thin film) 2960, 2934,

2874, 1716, 1458 cm™.

X
~0
2i

(E)-5-Phenylpent-2-enal, 2i (0.102 g, 64% yield, 1.0 mmol scale, containing a minor Z-
isomer: E/Z > 20/1)
'H NMR (400 MHz, CDCl5) & 9.50 (d, J = 8 Hz, 1H), 7.34-7.30 (m, 2H), 7.25-7.19 (m,

3H), 6.87 (dt, J = 15.6 Hz, 6.8 Hz, 1H), 6.15 (ddt, J = 15.6 Hz, 8.0 Hz, 1.2 Hz, 1H), 2.85
16
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(t, J = 7.2 Hz, 2H), 2.69 (t, J = 6.8 Hz, 2H); 3C NMR (100 MHz, CDCl;) 6 194.0, 157.4,
140.3, 133.4, 128.6, 128.3, 126.4, 34.2, 34.0; HRMS-EI calcd. for Ci;H130 [M I:

160.0888; Found: 160.0877. IR (KBr, thin film) 3028, 2930, 2818, 1693, 1682, 1124

Cinnamaldehyde, 2j (0.116 g, 88% yield, 1.0 mmol scale)

'H NMR (400 MHz, CDCl3) § 9.70 (d, J = 8 Hz, 1H), 7.58-7.55 (m, 2H), 7.47 (d, J = 16 Hz,
1H), 7.45-7.41 (m, 3H), 6.72 (dd, J = 16 Hz, 7.6 Hz, 1H); *C NMR (100 MHz, CDCl5) &
193.7, 152.8, 133.9, 131.2, 129.1, 128.5; HRMS-ESI calcd. for CsHsO [M + H':
133.0653; Found: 133.0650. IR (KBr, thin film) 3061, 3028, 2816, 2743, 1670, 1626,

1450 cm™.
o)

Iij 2k

Cyclohex-2-enone, 2k (0.053 g, 56% yield, 1.0 mmol scale).

A large scale experiment was performed using 20 mmol of 1k and 1.0 mol% of Eosin
Y under otherwise identical conditions. The desired cyclohexenone was isolated in
53% yield, 1.02 g).

'H NMR (400 MHz, CDCl3) 6 7.00-6.95 (dt, J = 10.1 Hz, 4.1 Hz, 1H), 6.05-5.95 (dt, J =
10.1 Hz, 1.9 Hz, 1H), 2.50-2.35 (t, J = 8.0 Hz, 2H), 2.35-2.25 (m, 2H), 2.05-1.95 (m, 2H);
13C NMR (125 MHz, CDCls) 6 199.7, 150.7, 129.8, 38.0, 25.6, 22.6; MS-El calcd. for
CsHsO [M *]: 96.1; Found: 96.1. IR (KBr, thin film) 3341, 3034, 2951, 1685, 1340, 1123,

876,672 cm™

17
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O
Ii} 2]
Cyclopent-2-enone, 21 (0.020 g, 25% yield, 1.0 mmol scale)
'H NMR (500 MHz, CDCl3) &: 7.75-7.65 (dt, J=8.0 Hz, 2.5 Hz, 1H), 6.20-6.10 (dt, J=6.0
Hz, 2.0 Hz, 1H), 2.75-2.60 (m, 2H), 2.35-2.25 (m, 2H); **C NMR (125 MHz, CDCl;) &:
210.4, 164.8, 134.4, 33.9, 28.9; MS-EI calcd. for CsHe¢O [M *]: 82.0; Found: 82.1. IR
(KBr, thin film) 3406, 2924, 1710, 1348, 915, 752 cm™™.

OTBS

0~ :: ; 2m

H

:\fo
N No il

2-((1R,3aR,4S5,7aR)-1-((tert-butyldimethylsilyl)oxy)-7a-methyl-5-oxo0-2,3,3a,4,5,7a-
hexahydro-1H-inden-4-yl)-N-methoxy-N-methylacetamide, 2m (0.029 g, 74% yield,
0.1 mmol scale)

'H NMR (500 MHz, CDCl5) 6 7.07(d, J = 9.5 Hz, 1H), 5.90 (d, J = 9.5 Hz, 1H), 3.75 (s, 3H,
0-CHs), 3.90 (dd, J = 7.5 Hz, 9.0 Hz, 1H), 3.18 (s, 3H, N-CH3), 2.97 (dt, J = 13.0 Hz, 5.5
Hz, 1H), 2.86 (dd, J = 17.0 Hz, 4.5 Hz, 1H), 2.61 (dd, J = 17.0 Hz, 4.5 Hz, 1H), 2.09-1.99
(m, 2H), 1.62-1.51 (m, 4H), 1.01 (s, 3H), 0.91 (s, 9H), 0.06 (s, 3H), 0.04 (s, 3H); *C
NMR (125 MHz, CDCls) 6 201.2, 173.4, 155.7, 126.2, 76.5, 61.1, 46.6, 45.5, 44.5, 30.1,
29.9, 25.8, 23.6, 18.0, 12.6, -4.4, -4.9; HRMS-ESI calcd. for CyH3sNO4Si [M + H]:
382.2414; Found: 382.2403. IR (KBr, thin film) 2955, 2930, 2886, 2857, 1672, 1250

cm™.
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(4a'R,5'R,8a'R)-5'-(3-(benzyloxy)-5-ethoxybenzyl)-5',8a'-dimethyl-3',4',4a',5'-
tetrahydro-2'H-spiro[[1,3]dioxolane-2,1'-naphthalen]-6'(8a'H)-one, 2n (0.056 g, 61%
yield, 0.2 mmol scale; the reaction using the corresponding TMS substrate 1n’
resulted 64% yield.)

'H NMR (500 MHz, CDCl3) & 7.43-7.32 (m, 5H), 6.94 (d, J = 10.0 Hz, 1H), 6.37 (s, 1H),
6.29 (s, 1H), 6.22 (s, 1H), 5.85 (d, J = 10.0 Hz, 1H), 5.0 (s, 2H), 3.98-3.83 (m, 6H), 3.23
(d, J = 13.5 Hz, 1H), 2.55 (d, J = 13.5 Hz, 1H), 2.49 (dd, J = 10.5 Hz, 2.0 Hz, 1H), 1.72
(dd, J = 12.0 Hz, 2.0 Hz, 1H), 1.65-1.58 (m, 4H), 1.50 (dd, J = 13.0 Hz, 3.0 Hz, 1H), 1.37
(t,J = 7.0 Hz, 3H), 1.25 (s, 3H), 1.19 (s, 3H); *C NMR (125 MHz, CDCl5) 6 204.1, 159.5,
155.9, 140.4, 137.1, 128.5, 127.8, 127.5, 127.4, 111.7, 109.2, 100.6, 70.0, 65.0, 64.6,
63.4, 49.6, 45.2, 40.6, 29.5, 22.5, 21.1, 19.6, 14.8; HRMS-ESI calcd. for C30H3;05 [M +
H*]: 477.2641; Found: 477.2635. IR (KBr, thin film) 2980, 2940, 2884, 1665, 1593,

1450, 1166, 1055 cm™.

Mechanistic studies:
Radical clock experiments:

Substrate preparation

(@] OH
| [>—MgBr
_— >
©W R M

1o0-precursor-1 10-precursor-2
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To a solution of lo-precursor-1 (164 mg, 1.01 mmol) in THF (5 mL) was added
Cyclopropylmagnesium Bromide (0.5 M in THF, 4.0 mL) slowly at -78 °C. The mixture
was allowed to stir for 1 hr and quenched carefully with saturated aqueous NH4CI
solution. The aqueous layer was extracted with EtOAc (3 x 10 mL) and the combined
organic layer was dried over MgSQ,, filtered, and the solvent was removed under
vacuum. The residue was purified by flash chromatography on silica gel

(EtOAc/hexane = 1/4) to give the product alcohol 1o-precursor-2 (155 mg, 75%).
OH

M 10-precursor-2

1-Cyclopropyl-5-phenylpentan-1-ol, 1lo-precursor-2

1H NMR (500 MHz, CDCl5) 6 7.32-7.27 (m, 2H), 7.21-7.18 (m, 3H), 2.90-2.85 (m, 1H),
2.65 (t, J = 7.7 Hz, 2H), 1.72-1.63 (m, 4H), 1.59-1.43 (m, 2H), 0.94-0.87 (m, 1H), 0.56-
0.47 (m, 2H), 0.30-0.26 (m, 1H), 0.24-0.19 (m, 1H); 13C NMR (125 MHz, CDCl3) &
142.7, 128.4, 128.3, 125.6, 100.0, 37.1, 36.0, 31.6, 25.4, 18.0, 2.8, 2.4; HRMS-ESI
calcd. for C14H20ONa [M + Na']: 227.1412; Found: 227.1404. IR (KBr, thin film) 2997,

2934, 2857, 1771, 1759, 1242, 1049, 746, 698 cm™.

OH o)
DMP
—_—
DCM
r.t.
10-precursor-2 1o0-precursor-3

To a solution of 1o-precursor-2 (150 mg, 0.73 mmol) in DCM (3 mL) was added DMP
(2.0 equiv.) in one-pot at room temperature. The mixture was allowed to stir for 10
mins and quenched with saturated NH4Cl solution. The aqueous layer was extracted
by DCM (3 x 10 mL) and the combined organic layer was dried over MgSQ,, filtered,
and the solvent was removed under vacuum. The residue was purified by flash
chromatography on silica gel (EtOAc/hexane = 1/6) to give the product 1o-precursor-3

(131 mg, 89%).
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O

©/\/\)JW 1o0-precursor-3

1-Cyclopropyl-5-phenylpentan-1-one, 1o-precursor-3

1H NMR (500 MHz, CDCl3) 6 7.32-7.26 (m, 2H), 7.22-7.16 (m, 3H), 2.67-2.61 (t, J=7.2
Hz, 2H), 2.60-2.54 (t, J = 6.8 Hz, 2H), 1.95-1.88 (m, 1H), 1.72-1.62 (m, 4H), 1.05-0.98
(m, 2H), 0.88-0.82 (m, 2H), 13C NMR (125 MHz, CDCls3) § 201.7, 142.2 128.4, 128.3,
125.7, 43.2, 35.7, 31.0, 23.7, 20.3, 10.4; HRMS-ESI calcd. for Ci4H150 [M + H']:
203.1436; Found: 203.1431. IR (KBr, thin film) 2995, 2937, 2859, 1771, 1759, 1697,
744,698 cm™.

The silyl enol ether 1o was synthesized as a mixture of E/Z isomers from 1lo-

precursor-3 using the procedure described in page 3.

W/YOTBS
1
° (0.52 g, 82% vyield, 2.0 mmol scale)

Z-isomer:  (2)-tert-butyl((1-cyclopropyl-5-phenylpent-1-en-1-yl)oxy)dimethylsilane,
lo-Z

'H NMR (500 MHz, CDCls) & 7.35-7.27 (m, 2H), 7.26-7.18 (m, 3H), 4.69 (t, J = 7.5 Hz,
1H), 2.70 (t, J = 7.6 Hz, 2H), 2.08 (dd, J = 14.5 Hz, 7.2 Hz, 2H), 1.82-1.73 (m, 2H), 1.75-
1.61 (m, 1H), 0.96 (s, 9H), 0.77-0.73 (m, 1H), 0.69-0.64 (m, 1H), 0.60-0.55 (m, 2H),
0.20 (s, 6H); *C NMR (125 MHz, CDCl3) & 150.7, 142.7, 128.4, 128.2, 125.6, 104.8,
355,326, 25.8, 18.3, 16.0, 11.1, 6.2, 3.9, -4.4;

E-isomer:  (E)-tert-butyl((1-cyclopropyl-5-phenylpent-1-en-1-yl)oxy)dimethylsilane,
lo-E

'H NMR (500 MHz, CDCl3) 6 7.35-7.27 (m, 2H), 7.26-7.18 (m, 3H), 4.44 (t, J = 7.0 Hz,
1H), 2.64 (t, J = 7.8 Hz, 2H), 2.18 (dd, J = 17.7 Hz, 7.4 Hz, 2H), 1.71-1.63 (m, 2H), 1.37-

1.27 (m, 1H), 1.00 (s, 9H), 0.77-0.73 (m, 1H), 0.69-0.64 (m, 1H), 0.56-0.50 (m,2H),
21
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0.20 (s, 6H); 13C NMR (125 MHz, CDCI3) 6 152.3, 142.8, 128.5, 128.2, 125.6, 104.9,
35.8, 31.7, 25.9, 24.9, 18.2, 16.0, 11.1, 6.2, 3.9, -4.4; HRMS-ESI calcd. for CyoH330Si
[M + H+]: 317.2301; Found: 317.2290. IR (KBr, thin film) 3026, 3011, 2955, 2930,

2857, 1651, 1253, 746, 698 cm-1.

ZnEty, CH,ly, TFA

DCM

1p-precursor-1 1p-precursor-2

Et,Zn (1.0 M in hexanes, 5 mL, 5 mmol) was added to freshly distilled DCM (5 mL) and
the resulting colorless solution was cooled to 0 °C. TFA (0.38 mL, 5 mmol) was added
dropwise via a gas-tight micro-syringe. The mixture was stirred for 30min before
CH5l,(0.41 ml, 5mmol) was added. After stirred for another 30 min, a solution of 1p-
precursor-1 (380 mg, 2.5 mmol) in DCM (5 mL) was added and the reaction mixture
was allowed to warm to room temperature. The mixture was allowed to stir for 1 hr
and quenched carefully with saturated aqueous NH4Cl solution. The aqueous layer
was extracted by EtOAc (3 x 15 mL) and the combined organic layer was dried over
MgSQ,, filtered, and the solvent was removed under vacuum. The residue was
purified by flash chromatography on silica gel (EtOAc/hexane = 1/10) to give 1p-
precursor-2 (298 mg, 72%).

0]

1p-precursor-2

2-Methyl-5-(1-methylcyclopropyl)cyclohexanone, 1p-precursor-2
'H NMR (500 MHz, CDCl5) 6 2.36-2.20 (m, 3H), 2.12-2.03 (m, 1H), 1.82-1.75 (m, 1H),

1.56-1.66 (m, 1H), 1.27-1.16 (qd, J = 13.1 Hz, J = 3.6 Hz, 1H), 1.01-0.95 (m, 4H), 0.94
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(d, 1H), 0.30-0.17 (m, 4H); *C NMR (125 MHz, CDCls) § 213.2, 48.9, 45.6, 44.8, 34.9,
29.0, 18.8, 18.6, 14.3, 12.8, 12.7; HRMS-ESI calcd. for Ci;H190 [M + H']: 167.1436;

Found:167.1426. IR (KBr, thin film) 2982, 2961, 2932, 1771, 1759, 1713, 1240, 1055

cm™,

O OTBS OTBS
LDA, TBSOTf

\

THF, -78°C
1p-precursor-2 1p 1p’
To a solution of the 1p-precursor-2 (250 mg, 1.5 mmol) in THF (5 mL) was added LDA
(2M in THF, 2.0 mL) at -78 °C. After stirred for 2 hs, TBSOTf (0.69 mL, 3.0 mmol) was
added dropwise via a gas-tight microsyringe. The mixture was quenched using
saturated NH4Cl aqueous solution 10 min later. The aqueous layer was extracted by
EtOAc (3 x 10 mL) and the combined organic layer was dried over MgSQy, filtered,

and the solvent was removed under vacuum. The product was directly used for the

photosensized aerobic oxidation directly without further purification.

1. [>—MgBr , CuBr.S(CHs), o
[¢]
K\/I\O THF, 0°C _
2. DMP, DCM, r.t.
1g-precursor-1 1g-precusor-2

To a solution of CuBreSMe, (203 mg, 0.99 mmol) in THF (5 mL) was added
Cyclopropylmagnesium Bromide (0.5 M in THF, 4.0 mL) at 0 °C. After stirred for 30
mins, Cyclohexene oxide (98 mg, 1.0 mmol, 0.1 mL) was added. The mixture was
guenched using saturated agueous NH4Cl solution 1hr later. The aqueous layer was
extracted by EtOAc (3 x 10 mL) and the combined organic layer was dried over MgSQ,,
filtered, and the solvent was removed under vacuum. The residue was dissolved in
DCM (5mL). DMP (840 mg) was carefully added at room temperature. The mixture

was allowed to stir for 10 min and quenched with saturated aqueous NH4Cl solution.
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The aqueous layer was extracted by DCM (3 x 10mL) and the combined organic layer
was dried over MgSQ,, filtered, and the solvent was removed under vacuum. The
residue was purified by flash chromatography on silica gel (EtOAc/hexane = 1/4) to

give the product (108 mg, 78%).
O

1qg-precursor-2

2-Cyclopropylcyclohexanone, 1q-precursor-2

'H NMR (400 MHz, CDCl3) & 2.45-2.36 (m, 1H), 2.27-2.18 (m, 1H), 2.12-2.02 (m, 1H),
1.99-1.91 (m, 1H), 1.88-1.78 (m, 1H), 1.76-1.46 (m, 4H), 0.94-0.78 (m, 1H); *C NMR
(100 MHz, CDCl3) 6 213.1, 56.1, 41.6, 33.6, 27.8, 24.4, 11.1, 4.2, 2.5; HRMS-ESI calcd.
for CoH140Na [M + Na']: 161.0942; Found: 161.0949. IR (KBr, thin film) 2995, 1771,

1759, 1373, 1242, 1053 cm ™.
The silyl enol ether 1q and 1q" were synthesized as an inseparable mixture of regio

isomers from 1q-precursor-2 using the procedure described in page 3.

OTBS OTBS

1q 19’

'H NMR (400 MHz, CDCls) & 4.81 (t, J=3.0Hz, 1H), 2.05-1.98 (m, 2H), 1.75-1.55 (m,
5H), 0.96-0.93 (s, 9H), 0.60-0.45 (m, 2H), 0.45-0.35(m, 2H),0.17-0.16 (s, 3H), 0.14-
0.13 (s, 3H), 0.51-0.00 (m, 1H); *C NMR (125 MHz, CDCl5) & 153.6, 103.2, 43.5, 29.4,
25.8,24.2,19.9, 15.1, 5.66, 2.87, -3.83; 'H NMR (400 MHz, CDCl5) 2.10-2.05 (m, 2H),
2.05-1.90 (m,1H), 1.45-1.55 (m,4H), 1.35-1.25(m,1H), 1.00-0.95 (s, 9H), 0.80-0.75 (m,
2H), 0.35-0.25(m, 2H), 0.16-0.15 (s, 6H); *C NMR (125 MHz, CDCls) § 144.4, 114.6,
30.8, 25.9, 23.4, 22.7, 18.2, 18.0, 10.62,1.85,-2.97; IR (KBr, thin film) 2959, 2930,
2859, 1682, 1254, 1167 cm™*

General Procedures for the Radical Clock Experiments:
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An oven-dried 10mm x 100 mm test tube containing a magnetic stir bar was charged
Eosin Y (0.35 mg, 0.50 umol, 0.2 mol %), the corresponding TBS-silyl enol ether (0.25
mmol, 1.0 eq.), AcOK (29 mg, 0.30 mmol, 1.2 eqg.) and EtOH (0.5 mL). The reaction
mixture was degassed/backfilled with oxygen three times and placed in a half cut
plastic rack. The rack was placed next to (2 cm) a household florescent bulb (Philip,
Torado-24W) in a 4°C cold room. The reaction was stirred slowly under an oxygen
balloon. Upon complete consumption of the starting material as judged by TLC,
solvent was removed and the residue was purified by flash silica gel chromatography
using ether/hexanes. Extra care was taken during rotorvap (ice bath) to avoid loss of

volatile products.

O
AN

20
(E)-1-Cyclopropyl-5-phenylpent-2-en-1-one, 20 (36 mg, 72% yield)
'H NMR (500 MHz, CDCl5) 6 7.34-7.28 (m, 2H), 7.26-7.18 (m, 3H), 6.98-6.89 (m, 1H),
6.26 (dt, J = 15.8 Hz, 1.5Hz, 1H), 2.84-2.79 (t, J = 7.5 Hz, 2H), 2.61-2.54 (m, 2H), 2.14-
2.17 (m, 1H), 1.10-1.05 (m, 2H), 0.93-0.88 (m, 2H), *C NMR (126 MHz, CDCl5) 6 200.1,
145.5, 140.8, 130.8, 128.4, 128.2, 126.1, 34.4, 34.1, 18.7, 10.9; HRMS-ESI calcd. for
C14H170 [M + H']: 201.1279; Found: 201.1274. IR (KBr, thin film) 3005, 2936, 2859,

1771, 1759, 1737, 1684, 1662, 1626, 748, 700 cm ™.

O

2p

6-Methyl-3-(1-methylcyclopropyl)cyclohex-2-enone, 2p (27 mg, 65% vyield)

'H NMR (500 MHz, CDCl;) 85.91-5.89 (d, J =1.48 Hz,1H), 2.32-2.20 (m,1H), 2.15-1.97
(m, 3H), 1.66-1.53 (m, 1H), 1.12-1.08 (d, J =6.88 Hz ,3H), 0.95-0.85 (m, 2H), 0.70-0.60
(m, 2H); BC NMR (125 MHz, CDCls3) 6 201.9, 168.8, 123.5, 40.6, 30.8, 25.3, 22.6, 20.8,

15.2, 15.1, 15.0; HRMS-ESI calcd. for C11H1g0 [M + H']: 165.1279; Found:165.1274. IR
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(KBr, thin film) 2961, 2932, 2872, 1665, 1607, 1213, 878 cm™.

Product 2q and 2q’ were obtained as an inseparable mixture (23 mg, 68% yield)

O (0]

2q 2q'

GC-MS calcd. for CsH1,0 [M *]: 137.1; Found: 137.1. IR (KBr, thin film) 3005, 2929,
2893, 2337, 1678, 1388, 1022, 796cm ™.

6-Cyclopropylcyclohex-2-enone, 2q: *H NMR (500 MHz, CDCl3) § 6.94-6.88 (dt, J=10
Hz, 1H), 5.96-6.02 (dt, J=10Hz, 1.5Hz, 1H), 2.50-2.40 (m, 1H), 2.35-2.25 (m, 1H), 2.15-
2.05 (m, 1H), 2.0-1.85 (m, 1H), 1.65-1.61 (m, 1H), 1.00-0.90 (m, 1H), 0.50-0.40 (m,
1H), 0.40-0.30 (m, 1H), 0.15-0.00 (m, 2H); **C NMR (400 MHz, CDCl;) &: 201.5, 149.4,
129.4,51.4,28.2,24.8,11.4,4.3,2.2.

2-Cyclopropylcyclohex-2-enone, 2q’: *H NMR (500 MHz, CDCl3) &: 6.44-6.41 (t, J=4.5
Hz, 1H ), 2.50-2.40 (m, 2H), 2.38-2.28 (m, 2H), 2.15-2.05 (m, 2H), 0.95-0.85 (m, 1H),
0.75-0.70 (m, 2H), 0.40-0.30 (m, 1H), 0.15-0.00 (m, 1H); 3C NMR (400 MHz, CDCl5) &:

199.5, 141.0, 140.7, 38.5, 25.7, 25.6, 22.8, 9.3, 6.1.

Kinetics and Isotope effect:

R R R R
R
R 0.2 mol% EosinY, AcOK (1.2 equiv.), O,, 4 °C R
TBSO > O
R R
R R Fluorescent bulb-24W, EtOH R R
R R R R

1k: R=H, Kip=1.27 2k: R=H,
1k": R=D. 2k'": R=D.

(Note: The preparation of the TBS-silyl enol ethers followed the general procedure in
page 3) Two oven-dried 10mm x 100 mm test tubes were equipped with magnetic
stir bars and charged with 1k (182 mg, 0.86 mmol) and 1k’ (190 mg, 0.86 mmol)
respectively. EtOH (2.6 mL), AcOK (103 mg, 1.03 mmol, 1.2 eq.), biphenyl (132.6 mg,

0.86 mmol), and Eosin Y (1.2 mg, 0.2 mol %) were added to each tube. The reaction
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mixture was degassed/backfilled with oxygen three times and placed in a half cut

plastic rack. The rack was placed next to (2 cm) a household florescent bulb (Philip,

Torado-24W) in a 4°C cold room. The reaction was stirred slowly under an oxygen

balloon. After 15mins, 40mins, 65mins, 90mins, 115mins, 140mins, 165mins and

195mins, aliquots of 0.1 mL of the crude reactions were taken, filtered through a

plug of silica gel, diluted and analyzed by GC.

Raw data of conversion vs time

time

GC-yield of 2k

GC-yield of 2k’

15min

2.2%

3.1%

+25=40min

8.4%

4.3%

+25=65min

10.8%

9.1%

+25=90min

15.5%

11.7%

+25=115min

19.7%

15.5%

+25=140min

25.1%

19.9%

+25=165min

27.9%

25.9%

+30=195min

33.4%

28.6%
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m  D-enone-Conc
} Linear Fit of Sheet1 D-enone-Conc

| . Adj. R-Square 0.98937
& Value Standard Error

P
20 -1 P o B e Slope 0.45692 0.01932

D-enone-Conc (mM)
S
|
%

-10 — 71 T r 1 T T T 1T T T T T T T T 1
-20 0 20 40 60 80 100 120 140 160

time (min)

Adj R2=0.98937, slope=0.45692

= H-enone-Conc
) Linear Fit of Sheet1 H-enone-Conc

| |
80 o
///
4 P /
A
—~ 60 //
= ot
S -
(&] //
c ;
o 404 S
Q _m
(0] J 3
C "
o ,// Adj. R-Square 0.99261
C g Value | Standard Error
o 204 A Siope 057817 0.02035
:t /// H-enone-Conc
p
i .
M
P4
( e
I T T Y T T I . T I T I

T — 1 — 1
-20 0 20 40 60 80 100 120 140 160
time (min)

Adj R2=0.99261, slope=0.57817

KH/KD= 127
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Experimental Details for 20, Experiments:

0.2 mol% EosinY, AcOK (1.2 equiv.), 0,'8,4°C
TBSOO j j
o)

Fluorescent bulb-24W, EtOH

TBSO18H

1r
0.2 mol% EosinY, AcOK (1.2 equiv.), 0,'8,4°C
TBSO@< o

Fluorescent bulb-24W, EtOH
1a 2a

+
TBSO'8H

0.2 mol% EosinY, AcOK (1.2 equiv.), 0,'%,4°C ¢
TBSO{>< o

Fluorescent bulb-24W, EtOH
1a 2a

Kie0180=1.05

Two oven-dried 10mm x 100 mm test tubes were equipped with magnetic stir bars
and charged with the same amount of 1a (173 mg, 0.72 mmol), AcOK (85 mg, 0.85
mmol, 1.2 eq.), biphenyl (internal standard, 111 mg, 0.72 mmol) and Eosin Y (1.0 mg,
0.2 mol %) respectively. The reaction vessels were degassed/backfilled with nitrogen
carefully and placed in a glovebox. Oxygen free EtOH (3.6 mL) was added to each
tube in the glovebox. The test tubes were taken out of the glovebox,
degassed/backfilled with 0, and 1602, respectively. The reaction vessels were
placed in a 4°C cold room next to a household fluorescent light bulb (24 W) under
80, and *°0, balloons respectively. After 15mins, 40mins, 65mins, 90mins, 115mins,
140mins, 165mins and 195mins, aliquots of 0.1 mL of the crude reactions were taken,
filtered through a plug of silica gel, diluted and analyzed by GC. At the end of the
reaction, the crude mixture was analyzed by GC-MS and HRMS.

A separate reaction using substrate 1r was carried out similarly to further confirm the
result.

Raw data of conversion vs time

time GC-yield of 2r for 0, system GC-yield of 2a for 0, system
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0O16-enone-conc (MM)

15min 55% 9.5%

+25=40min 124 % 17.1%
+25=65min 28.2% 30.8%
+25=90min 42.2% 44.3 %
+25=115min 53.8% 52.1%
+25=140min 61.1% 60.7 %
+30=170min 62.5% 61.2%
+30=200min 62.7 % 61.6 %

m  O16-enone-conc
- —— Linear Fit of Sheet1 O16-enone-conc
120 u
100
80
60 -
1 Adj. R-Square 0.98739
Value Standard Error
40 . 016-enone-con Slope 0.92656 0.0427
20
04 n
T I I 4 I 4 I T I T I 4 I T I T 1
-20 0 20 40 60 80 100 120 140 160

time (min)

Adj R*=0.98739, slope=0.92656
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140
120

—~ 100 -

= ]

E

< 80-

=

S |

& 604

c

5 ]

& 40

0 1

O 204
0~ ]

— T T T T T T

= O18-enone-conc
—— Linear Fit of Sheet1 O18-enone-conc

0.99053

Adj. R-Square

Value Standard Error
018-enone-con Slope 087731 0.03499
c

T ]
-20 0 20 40 60 80 100 120 140 160

T (min)

Adj R?=0.99053, slope=0.87731

K016/K018=1-05
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o 0~ oy NONOUANOVNOTONWMT
o w ~ o HOOOMODOODANNHH-HNHOM
N it il COOOMOWOWOWOW SH T < O
[ T T aAaaNANNH A A A A A A A A O

——i0%135

A

NAME 4,4-dimethyl sub TBS-enolther
EXPNO XX
PROCNO 1
Date_ 20121221
Time 2.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536 OTBS
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz 1a
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 18
DW 48.400 usec
DE 6.50 usec
TE 301.6 K
D1 1.00000000 sec
TDO 1
====z=== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300083 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A . l eolla o
L A A A L A A A L L R L A A o e
10 9 8 7 6 5 4 3 2 i 0 ppm

0.961
2.006
2.011
2.015
15.004
6.000

'H NMR
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NAME 4,4-dimethyl sub TBS-enolther = 5, i £ i SR OV &
ERENG e < I N~ — S~ O N O o~
PROCNO 1 . . N O~ OO I~ O <
Date_ 20121221 o ™ o & o 3 7 E & e s
Time 2.36 < o ~ 0w ~ 10~~~ Sy
INSTRUM spect = — o~~~ MONNNN A |
PROBHD 5 mm PABBO BB-—
N NN
TD 65536
SOLVENT CDC13
NS 93
DS 0
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 16384 OTBS
DW 16.650 usec
DE 6.50 usec
TE 301.7 K
D1 2.00000000 sec 1a
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢C
Pl 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz

= CHANNEL f2 ===
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO02 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40

I I I I g I | I [ I [ I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR
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[eed DO AMNOTNOITHLAOANLOTFTFNANLVLVOIITHNOMOMWOOTFOMSENWMOO
NAME 2,6-dimethylcyclohexenotbs-20130517© LONFINNTOONVO-TVOIVMITNNNAHODNDTDONWESSOONW T
EXPNO 1 “3 e T O e S S M N LR LY
PROCNO 1 ~ ANNNNNN A A A A A A A A A e e e e e o o e e e o o e e
Date_ 20130518
Dats 0513 lWW
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT cDC13 oTBS
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz 1b
AQ 3.1720407 sec
RG 181
DW 48.400 usec
DE 6.50 usec
TE 300.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SsI 32768
SF 500.1300086 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
} |
SLE S LR R T T TR T I LR LA L R AR R IR SR TSI TR L LI TR B
10 9 8 7 6 5 4 3 2 1 0 ppm
ol[~[m[ar[m] =)o) (] ~
offts || H| > | 0] [N O o
(=] | ()] (=] [=] (vo] (o] [o] § 53] (o)} fee]
Ll | Gl Bl Bl (oV Bl Bl f (M) [e o] wn

'H NMR
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NAME 20130411-3 N N PO <«
EXPNO 2 o ©o TN T T~ TS ~
PROCNO 1 ~ & A T R Reret
Date 20130412 - i MANONO WO ™ <
Tlme_ 4.28 L] ) MMM NN A A A 1 I
INSTRUM spect \\ / \ \\ / / \/
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 372
DS 0 OTBS
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 7298.2 1b
DW 16.650 usec
DE 6.50 usec
TE 302.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢
P1 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
S T > I £ T " T = T E T L T > I . T . T E T =
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR
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LI TITANNNANANNNNNNANNNAAAAAAA Do B B B B | — b | A A A A OO OO0 O0O0O0O0OOo
ey ‘*LLLL;\\.WEW V/
20130313 TBS-enol ether

NAME 20130313 TBS-enol ether

EXPNO :

PROCNO 1

Date_ 20130313 OTBS

Time 22.40

INSTRUM spect

PROBHD 5 mm PABBO BB- 1

PULPROG zg30 [

TD 65536

SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 71.8

DW 48.400 usec

DE 6.50 usec

TE 299.8 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

P1 10.00 usec

PL1 -0.79 dB

PL1W 25.30924988 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300089 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

S 0 (S 0 A LB T s L e A L ) L S S B T LT IR

10 9 8 7 6 5 4 3 2 1 ppm

(=] NN [ole F;‘:ﬂ n
Q = 19| (2] 1= Q
- ™M IN| [~[IN] (O~ o
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20130313 TBS—enol ether

NAME zhangjunlin 20130313 TBS-enol ether

EXPNO 2 (75 ke | )
PROCNO 1 \|/ XA RS Nl F Xt
Date_ 20130313 Y Y M WY 1 4
Time 22.45

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 65536 OTBS

SOLVENT CDC13

NS 352

DS 0

SWH 30030.029 Hz 1c

FIDRES 0.458222 Hz

AQ 1.0912410 sec

RG 6502

DW 16.650 usec

DE 6.50 usec

TE 300.7 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

== CHANNEL fl ===

PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 ‘
, . . o

EAREAEEE] RERCAREDLEY | A0ARAEE] RECARRREA) RALARASEA) RLAZATA] REAAMIAS REALARARS] RAARAREOM RIGAAERA RAZSRRANM RACAREAL] RESAARAE] |ARSERRER] RERSEARAL] RADAALERL [AARRARAR] ARARIAAS] MAAPRALAL] RERLERTE) RELRRERER] | AR SALRET LASARARAM ERSRRLLSS
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zhangjunlin 4-Ph cyclohexone photoredox TBS-enol ether
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zhangjunlin4-Ph cyclohexone photoredox TBS-enol ether

) ‘ N )
“ \/ ; \ /
\ i v \ y

OTBS

1d

e A

T ! T T I I | DRSCaRR | il i | T i i T | I I I I

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

13C NMR

39



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

2013041% diel sub r- [ e = T e I =R T G O i e o
L (S B I I Sl il S = T LUa et I ot s T e T I e T | "
Lo -0 S G G e Ty NL\JL‘\JL\JL‘\JNL‘\J.—lC-.‘:L‘ur- o —
= L= B U e I I T s T Nl.\.l i S (Nt T T I R (R e 3
TLLI0H1Y @ipl =zun
1 1e
2013841
Hz
H=
P
dEes
ume-c
E
0 mac
' CRANNEL £1
HUCL 16
F1 15,00 umsc
PLL .73 45
FLiW w
SFOL MEz
E.- Mz
]
i .
SR
ro
. | b A ,
L B I L B L L L L L L L L L L L L L L L L L L BB L B
10 9 g 7 B 5 4 3 2 1 ppm

LI I

'H NMR



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

2013041% diol sub

OTBS

1e
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O OO MONWMHMOLANONAND AHOWHOMOMOWAAMONDDFONWDOITATTTOANNILTTOOWANNGETFOME-NOWOWN
NA 1 OO0V~ VWOWOWAOOCETWVWODOOETVOVINHETTLTODOOMOMOANAHOOONOOETCTWOWWOLW TS WO PO LW
COONONOANNNNANNNNNNNOOOONNSE NN O0OOWOVOOVWOVOOWWOWWOINARNO O~~~ O
fFANNANANANANANANAaNNaNNaNaNaNaNaNaNasNN-dt A A4t 4t 4 A A A A A A A A A A AA A A A A AAAAAA A A A OO O OO OO O OOO
PRy e ) i S e
NAME 20130411 TBS enol ether of 3,5-dimethyl cyclohexone
EXPNO 1
PROCNO
Date_ 20130411
Time 11.09
INSTRUM spect OTBS
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536 1f
SOLVENT CDC13
NS 8 |
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 32
DW 48.400 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768 |
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
! Il
| Al !hu' th
L A M N J il "
SLLEE S RARI EE AR A2 R LR BRI RS R RS R 2 SRR R R R RS BRI REE SRS L RREE S AR ER AR A R R RS S ] RO R R
10 9 8 7 6 5 4 3 2 0 ppm
(=] o vJT) N~
Q vl [= 9
- -l = o
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

20130411 3,
2

1

20130411

11.18

spect

5 mm PABBO BB-
zgpg30

65536

CDC13

77

0
30030.029
0.458222
1.0912410
7298.2
16.650
6.50

301.1
2.00000000
0.03000000

58.41413879
125.7703643

CHANNEL £2 ====

waltzlé

1H

80.00

-0.79

17,23

17.27
25.30924988
0.39562091
0.39562091
500.1320005
32768
125.7577890
EM

0

1.00

0

1.40

5-dimethyl cyclohexone TBS enol ether

OTBS

1f

210 200 190 180 170 160 150 140 130 120 110 100 90

13C NMR
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O~ O WA~ O N n o [To] o <
O W~ M O \©O ™M [oNe) [Tg] @ [e))
M AN NNNN A A A WO W WY ™ [¢5) [} —
ol o B o B o B el Sl st el o < ™M oM — o o
Nl% benzene actoneTB olether \/
NAME benzene actoneTBS-enol
EXPNO
PROCNO I
Date_ 20121214
Time 17.04 OTBS
INSTRUM spect
PROBHD 5 mm PABBO BB- =
PULPROG zg30 1
TD 65536 g
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec |
RG 181
DW 48.400 usec
DE 6.50 usec
TE 302.5 K
D1 1.00000000 sec
TDO 4k
======== CHANNEL fl ========
NUC1 1H |
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300036 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
i) 1
|H f l L
A J
[ ¥ REEERD SEEET LEEER K T T A T T S I RN RN T O Fa L L L 1
90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 1.5 .0 05 ppm
| b Q Q = o E
~lm - o ™ -] ©

'H NMR
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benzene

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

actoneTBS—enolether

benzene actoneTBS-enol
2

1
20121214
16.58
spect
5 mm PABBO BB-
zgpg30
65536
CDC13
35
0
30030.029 Hz
0.458222 Hz
1.0912410 sec
14596.5
16.650 usec
6.50 usec
302.3 K
2.00000000 sec
0.03000000 sec

58.41413879 W
125.7703643 MHz

CHANNEL f2 ========
waltzl6

17.27 dB
25.30924988 W
0.39562091 W
0.39562091 W
500.1320005 MHz
32768
125.7577890 MHz
EM
0
1.00 Hz
0
1.40

210 200 190 180 170 160 150 140 130 120 110 100 90

13C NMR

80

70 60

50 40
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~ HODOEMAOA AT AN ~TOMINO AWANOOTWOANAMOO LT A
¥e) HOOLMAOOWINDNOONOVMEMHOMSMSWO PN WST N A A
N VIO OOO0OO0OO0OONNDNNNLLIILILIILIOMNMNMNMNMNMNM
~ PLLLLLANNNNNAAAAAAAAAAAAAAAAAAAA
20130401 TBS enol ether
NAME 20130401 TBS enol ether
EXPNO 1
PROCNO 1
Date_ 20130401
Time 8.35 = 1h
INSTRUM spect
PROBHD 5 mm PABBO BB- OTBS
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 16
DW 48.400 usec
DE 6.50 usec
TE 300.4 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
P1 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. ik M
I e o e e T o B e e e e
10 9 8 7 6 5 4 3 2 1 ppm
o ~ m|© ~ ©
e ] Qe |n Q
- < N| = o o

'H NMR
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB
GB

PC

1
20130401

8.40

spect

5 mm PABBO BB-
zgpg30

65536

cpCl13

132

0
30030.029
0.458222
1.0912410
18390.4
16.650
6.50

300.8
2.00000000
0.03000000

58.41413879
125.7703643

CHANNEL f2 ====

waltzlé

1H

80.00

=0,.79

17.27

17.27
25.30924988
0.39562091
0.39562091
500.1320005
32768
125.7577890
EM

0

1.00

0

1.40
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\
zhangjunlin 20130401 TBS enol ether
2

MHz

Hz

OTBS

\/

20130401 TBS enol ether

1h

RASEIAEE] FALRARREE] ERSLRRED ROSRERAEA] REhEEAiA) RELERBIRR] AERRTRAS] RORRRARA] RO AR (SRR R RARARREAR] RAARAREDE RSt it R AR L BELESERAR] IALSAREER] EAREEASE! RACAERRAL) REGAEAAES) R ARCRRARRY LERREREL] RECKEERR] ROSRAL RS hatisRALEE
210 200 190 180 170 160 150 140 130 120 110 100 90

13C NMR
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T.292
T 2507
T 287
7.262
7..205
7191
7+:175
7.160
6.224
6.212
4.514
4.499
4,487
4.473
2..653
2.638
2.622
2.176
2.174
2.161
2.160
2.147
2,132
1:712
1..697
1.682
1.666
1.651
1.548
0.935
0135

Y~ Y N = =

zhangjunlin 20130403 aldehyde TBS enol ether

NAME 20130403 aldehyde TBSenol ether
EXPNO 1
PROCNO 1
Date_ 20130403 =
Time 15.45
INSTRUM spect ; OTBS
PROBHD 5 mm PABBO BB- 1i
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 114
DW 48.400 usec
DE 6.50 usec
TE 304.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M | A | S W VO ¥ L.
L o e e B e o e e e e
10 9 8 7 6 5 4 3 2 1 ppm

'H NMR
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NAME

EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

210 200 190 180 170 160 150 140 130 120 110 100 90

zhangjunlin 20130403

2

1
20130403

15.49

spect

5 mm PABBO BB-
zgpg30

65536

CDC13

136

0
30030.029
0.458222
1.0912410
13004
16.650
6.50

304.7
2.00000000
0.03000000

25.30924988
0.39562091
0.39562091

500.1320005

32768
125.7577890
EM

0
1.00
0
1.40

MHz

Hz

aldehyde TBS enol

zhangjunlin 20130403 aldehyde TBS enol

OTBS

1i

13C NMR

80

70

60

50
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40

30
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ppm
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MAOAONTO NO o ©
NO WM MAN [~ 0w < N
MONNNN OOM™M ~ o~
[ e e L i PR R ) s

~N N V

__-3.518

~-3.505

—1.011
— 0218

Sy  asnmim BROenelaiies Aldehyde TBS-enolether
PROCNO 1
Date_ 20121218
Time 11516
INSTRUM spect
PROBHD 5 mm PABBOPBB— OTBS
PULPROG zg30
TD 65536 =
SOLVENT CDC13
NS 8 1j
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 32
DwW 48.400 usec
DE 6.50 usec
TE 301.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I A Jl J\L ha
..... BRI e e T I S e e e S T S B e S B
10 9 7 6 5 4 3 1 ppm
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Aldehyde TBS-enolether

NAME Aldehyde TBS-enolether
EXPNO 2
PROCNO 2§
Date_ 20121218
Time 11.22
INSTRUM spect OTBS
PROBHD 5 mm PABBO BB-
PULPROG zgpg30 =
D 65536 .
SOLVENT cDC13 1j
NS 49
DS 0
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 16384
DwW 16.650 usec
DE 6.50 usec
TE 301.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 13C
P1 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
13{e 1.40
’ S P a o aday A » e Soifhicerinspaium
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR
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[oo] o~ N~ NN AONS ANDON O ON O A
Xe} W~ ~ WO \W NH OOV E-WWOWININDNNHOONM
™~ O €O 00 CO 00 QO OO0 WIWWWWINLWILO L LW O A
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NAME cyclohexone TBS enol ether

EiPRD 1 cyclohexone TBS enol ether

PROCNO 1

Date_ 20121004

Time 20.17

INSTRUM spect OTBS

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536 1k

SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 64

DW 48.400 usec

DE 6.50 usec

TE 302.1 K

D1 1.00000000 sec

TDO

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

NUC1 1H

Pl 10.00 usec

PL1 -0.79 dB

PL1W 25.30924988 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300089 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
| § A A

e L e o e o e e e e e
10 9 8 7 6 5 4 3 2 1 ppm

g

'H NMR

L
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tbs enolate six member ring

NAME tbs enolate six member
EXPNO %
PROCNO 1
Date_ 20121004

Time 20.41
INSTRUM spect
PROBHD 5 mm PABBO BB- OTBS
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 95 1k
DS 0

SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 16384

DW 16.650 usec
DE 6.50 usec
TE 302.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SF02 500.1320005 MHz
SI 32768

SF 125.7577890 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

EAEASEL) ERRLARAR] IARAEEAZME LASRDANRR] RASSRALIN RERRALEER) RERRECARAN [ASEARARR] ROSEANAES ) RARSARARAY RARGAZARS RELARRLEY EOLEILRA] ROSRARARLY REASAEALLA DASREZLEA FAREERESR] RASARAEAL) DISRERALY LIRS RAREEH ERERAEART RAGRERARA] PASSAZIAAN RiDEEALAS
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

13C NMR
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NAME 2012 tbs-enolate five
EXPNO 1
PROCNO 1
Date 20121002
Time 20.03 OTBS
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30 11
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 40.41
DW 62.400 usec
DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
SI 65536
SF 400.1300068 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. J Y S J.l
AEEAES EEAE S ANEE) AR EEAALS REAEE-EEA RN S RIS SRR I S R IR A AL R R A 5 AUV R R A A AL TR A
10 9 8 7 6 5 3 2 1 0 ppm
= < © ) )
o [e2} < {se} [}
o — ~— o~ o
-—; <r: N {3} o

'H NMR
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS
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2012 tbs-enolate five
2

1
20121002

20.07

spect

5 mm PABBO BB-
zgpg30

65536

CDC13

211

4

21739.131 Hz
0.331713 Hz
1.5073780 sec

195.79

23.000 usec
6.50 usec

300.7 K
2.00000000 sec
0.03000000 sec

CHANNEL fl ======

13C

10.00 usec

32768

100.6127702 MHz

EM
0

1.00 Hz

0
1.40

155.338

OTBS

102.367

——33.459

—28.633
——25.664

—21.378
——18.103

210 200 190

180 170

160

150 140 130

120

13C NMR
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s
©0
N
~

4.806
4.802
4.798
4.794
3.662
3.644
3.627
3.184
3.150
2.888
2.880
21857
2.849
2617
2.613
2597
2.374
2..358
2.343
2:5327
1.957
1.954
1.945
1.942
1.925
1922
1..913
1910
1.881
1.872
1.863
1.854
1.846
1.828
1..539
1533
1..517
1.504

|
%

NAME six-five ring system TBS-enolether
s 1 zhangjunlin six-five ring system TBS—enolether
Date_ 20121213
Time 18.18 OTBS
INSTRUM spect = N
PROBHD 5 mm PABBO BB- 5 \
PULPROG 2930
D 65536
SOLVENT CDC13 TBSO
NS 8
DS 0 : H m
SWH 10330.578 Hz < @)
FIDRES 0.157632 Hz
AQ 3.1720407 sec N
RG 32
DW 48.400 usec ~"o”
DE 6.50 usec
TE 302.8 K
D1 1.00000000 sec
TDO 1
ms=ms=== CHANNEL fl ========
NUC1 1H
P1 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 L L t Ju
10 9 8 7 6 5 4 3 ppm

T TR
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six-five ring system TBS-—-enolether

NAME six—five ring system 1
EXPNO 2
PROCNO 1
Date_ 20121213

Time 18.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 2140

DS 0

SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 5160.6

DW 16.650 usec
DE 6.50 usec
TE 302.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768

SF 125.7577890 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40 L

B Ees] RERDRREL (02 RAERR] LRLEARALA] EAARERERY IARERERAE] FAALERR) LA RALE] FORREEIAR] LA LR AR R A LRR2 AR R AR hoR FERRRLEAR RALLARRAS RERARAERE] RAEALRRZ ] RERARIALE) RAREARRES PERSRARER ROMARRSSR] LRERA IR EARLERERES
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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20130307 reductive coupling product’s TBS enol ether

NAME zhangjunlin 20130307 reductive coupling product’s TBS enol ether

EXPNO 1
PROCNO 1
Date_ 20130307
Time 15.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 57
DW 48.400 usec O
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ==
1H
10.00 usec
-0.79 dB
25.30924988 W
500.1330885 MHz
32768
500.1300089 MHz
EM
0
0.30 Hz
0
1.00
L e e e e o e e T
10 9 5 4 3 2

8 7 4 6 1 ppm
EREE B < e 3 Hees &2
||| Qe = |2 N 2l =Y (R ol
NN~ O N (3] o NN N iw| ©® mim

1.01
1.02
0
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‘ A 1 # \ \ 4 \ | / \ \ \ \

\|
NAME zhangjunlin 20130307 reductive coupling product’s TBS enol ether
2

EXPNO

PROCNO 1
Date_ 20130307

Time 15.41 3 .
INSTRUM spect 20130307 reductive coupling product’s TBS enol ether
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT cDC13

NS 303

DS 0

SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 16384

DW 16.650 usec
DE 6.50 usec
TE 301.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

PL1W 58.41413é79 W

SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

1.40

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

13C NMR
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7.453
7.438
7.402
7.399
74395
7.388
7372
7.336
7.322
7.270

6.476
6.400

6.396
5.037
4.697
4.693
4.684
4.680
4,032

4,019
4.018
4,005
4.004
3.990
3.975
3.868
3.860
3855
3.850
3.841
3.837
3.821
3.817
3.778
3.772
3.758
3. 75%
2.875
2.848
2.418
2.391
1.989
1977
1.971
15953
1.947
1.626
1.541
1.528
1.509
1.496
1.452
1.408
1.394
1.380
1.082
1.025
0.251

e AN

%

———="—"

NAME 20131012TMS-enolether repurification

EXPNO 1

PROCNO 1

Date_ 20131012

Time 19.31

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2g30

D 65536

SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 57

DW 48.400 usec

DE 6.50 usec

TE 300.7 K

Dl 1.00000000 sec

TDO 1

=======x CHANNEL f]1 ========

NUC1 1H

Pl 10.70 usec

PL1 -0.79 dB

PL1W 25.30924988 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300076 MHz

WDwW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

I d l \ ol L L
R | : | . I : I I - I ' ) v | RS 2| % I
10 9 8 7 6 5 4 3 2 1 ppm

R 2g &S 8 g[8 ) 5 @
NN - |N o~ - NN - - o~ = o (<]
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20131012

NAME 20131012 TMS-enolether repurification
EXPNO 2
PROCNO 1
Date_ 20131012

Time 19.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D0 65536
SOLVENT CDC13

NS 329

DS 0

SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 14596.5

oW 16.650 usec
DE 6.50 usec
TE 300.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
m=ssssss CHANNEL f]l =sssce==
NUC1 13C

Pl 18.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 16.68 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.4531889%0 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768

SF 125,7577890 MHz
WOW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90

13C NMR
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g 2% 888§ 2228958581283 08 25

Current Data Parameters R Lo Q%0 00 bR L B So
~ © © 1010 10 1O aAadadaNaNN -~~~ o

NAME 4,4-dimethyl cyclohexene

: VW VAV v

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130225

Time 10.47

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

D 65536

SOLVENT CDEL13

NS 8

DS 2 2a

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 127.33

DW 62.400 usec

DE 6.50 usec

TE 296.6 K

D1 1.00000000 sec

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

NUC1 1H

Pl 15.00 usec

PLW1 12.00000000 W

SFO1 400.1326008 MHz

F2 - Processing parameters

SI 65536

SF 400.1300060 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

BC 1.00

DR e D D IR L IR B
10 9 8 7 6 5 4 3 2 1 ppm

'H NMR
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SSB 0
LB
GB a
PC

199.61

t Data P S
4,4-dimethyl cyclohexene

ers

2
1

.00000000
.0300000C0

£

EM

768
100.6127756 MHz
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159,82

2a

126.78

77.16
76.96

77.27
76.64

<

—36.01
—34.32

—~—~32.75

—27.63
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LOCTHONMANOLMNMAMNMODNOANANNNNOOMOMNHLOLATOMNMCEANOAT TOUMHNHONDOLAMOOLVACTNHOVOUHOMHTOANNLOMODAOANMLOITNHOOST SO
LaOEOEE~TVVOoOETTTNANHOONANDOECTTLOULTITONANLHLLOLTNAHOOOTLLLITNAAHTOONVO~TVOVLNITANAHATITNANAHOMNMMNMANAHNO
NVvLVvLVLLLVLVOVOLOUFCFOCOCOOCLLLIITNMMMHMMOOMOMOMOOMOMHOMHOMOMHMOHMHOOHOMHmMHmoOoOoOoCOoOoCocowwNRNEEENNFEEEFFNVLOLLOVOMNAAAITAITOOO0OONS
~FLooLVVLLVLVVLOLININOLOLAANANANANANANANANANANANNNANANANNNANAANNANNNNANNNNAAT AT AAAAAAAAAAAAAAAAAAAAAAAAAAA A A OO
NAME 20130511 2.6-DIMETHYL
EXPNO 1.
PROCNO 15
Date_ 20130512
Time 16.25 () ()
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz (]
FIDRES 0.122266 Hz 2b 2b
AQ 4.0894966 sec
RG 86.73
DW 62.400 usec
DE 6.50 usec
TE .0 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
SI 65536
SF 400.1300068 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
RS R R EEEER R EEERAE ALY EEERERT RN ERERAREREN RERLLERERY LRSS RN R R IR R IR R R R IR R LR R
10 9 8 7 6 5 4 3 2 i} 0 ppm
o [ e o] o [ 3d 2] ['el Ind B (=] < |—|©
o o o O o o|N|of = [l Ll Ll
o < < <[ |o O~ |© < |m|m
— o o o [32] —floln] o T|O[O

'H NMR
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NAME 20130511 2.6-DIMETHYL
EXPNO 2 () ()
PROCNO 1
Date_ 20130512
Time 16.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 272 2b 2b'
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 195.79
DW 20.800 usec
DE 6.50 usec
TE 0.0 K
D1 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ========
NUC1 13¢
Pl 10.00 usec
SI 32768
SF 100.6127756 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
) I I I I I i I I
200 180 160 140 120 100 20 ppm

13C NMR
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NAME 20130307 enone ()

EXPNO 1

PROCNO 1

Date_ 20130307

Time 15.24

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 230 2d

D 65536

SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 1613

DW 48.400 usec

DE 6.50 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

Pl 10.00 usec

PL1 -0.79 dB

PL1W 25.30924988 w

SFO1 500.1330885 MHz

SI 32768

SF 500.1300085 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
_—

EER | R B [V IR [ R SRt RS s SR BT RS I O UL U R SRR P ) (PR R R e o VLB B O O SRR (YRR RS ] (TN S e | PRI S R S AR R TR IR T [ A U R S|

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

(| 0O = o < o O|;| (I~
e ] | =] Q QIS |2
N || \ =~ o |y ], | =

'H NMR
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NAME
EXPNO
PROCNO
y Date_
L1 - Time
\\\ |/ \|/ INSTRUM
M ¥ PROBHD
PULPROG
D
SOLVENT
NS
C) DS
SWH
FIDRES
AQ
RG
DW
DE

2d D1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

20130307 enone
2

1
20130307

12.23

spect

5 mm PABBO BB-
zgpg30

65536

CDC13

1518

0

30030.029
0.458222
1.0912410
16384

16.650

6.50

301.9
2.00000000
0.03000000

25.30924988
0.39562091
0.39562091

500.1320005

32768

125.7577890

EM

0
1.00
0

1.40

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20

13C NMR
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199,74

yhiddbl-4-1

1

10. 44
=pact
1 FAERD EE

257.8
Z.00000000 sac
D11 0.03000000 =ac

* CHRNHEL £l *

10. 00 usac
SE. 00000000 W
100.EZ33333 MEHz

x CHRNHEL £z *
z waltzle
1H
20. 00 u=ac

0.27000001 W
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NAME 20130411 enone = " i hkwh sk wh s sV ey iyl
gégggo % ~ Te} NNNNNNNNNNNNNNNNNNNNNNNNN A A A
Date_ 20130411 A
Time 9,59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13 C)
NS 8
DS 0
SWH 10330.578 Hz 2f
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 456.1
DW 48.400 usec
DE 6.50 usec
TE 299.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PE, 1.00
- U -
e o e L o S L B R e E
10 9 8 7 6 5 4 3 2 1 ppm

E 69288

'H NMR
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NAME 20130411 enone
EXPNO 2
PROCNO 1
Date_ 20130411 ()
Time 11.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30 2f
D 65536
SOLVENT CDC13

NS 1377

DS 0

SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 9195.2

DW 16.650 usec
DE 6.50 usec
TE 299.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768

SF 125.7577890 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

Ribasaia) EAIARIIAR) RASERARER] LALERANRE] PARASASRRS RERIAALORT JASASARA] ROARARRAL RARRRSARE] RA0RERAR0] FAARAALRR] RAARLASR] REARSRSERS FAREDARER] LRALRIEEA] PAASERALES LARCROSAEY | AARAAAEA] ERAARSRAC) RAAARRLEL] LARAREAIR] LARCRAREE] REASADARA E2RRRALRD
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

13C NMR
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Current Data Parameters
NAME

EXPNO
PROCNO

20130404 enone
1

1

F2 - Acquisition Parameters
Date_
Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

20130404
21.03
spect

5 mm PABBO BB-
zg30
65536
CDC13
8
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
195.79
62.400 usec
6.50 usec
295.8 K
1.00000000 sec

CHANNEL fl ========
15.00 usec

12.00000000 W
400.1326008 MHz

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

65536
400.1300060 MHz

EM
0
0.30 Hz
0
1.00

7.572
7.563
7.549
7.508

/

|

—<t0o V<
A-OR O~
SN Ny b
NNNN ©©

29

2.401

|

L

I

0.009

RN RS R S BRI IR LR SN LR R TR R RS BRI RSN R

10

9

8

6

5

'H NMR
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198.39
—143.41
77.30
76.98
76.66
27.48

——134
J/f
=
B
Z°
RS

Current Data Parameters

NAME 20130404 enone

EXPNO 2

PROCNO 1 ()
F2 - Acquisition Parameter

Date_ 20130405 AN
Time 9.56

INSTRUM spect 2
PROBHD 5 mm PABBO BB- g
PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 98

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 se

RG 195.79

DW 20.800 us

DE 6.50 us

TE 295.6 K

D1 2.00000000 se

D11 0.03000000 se

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

NUC1 13C

Pl 10.00 us

PLW1 56.00000000 W

SFO1 100.6228293 MH

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

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 us

PLW2 12.00000000 W

PLW12 0.42188001 W

PLW13 0.27000001 W

SFO02 400.1316005 MH

F2 - Processing parameters

SI 32768

SF 100.6127756 MH

WDW EM

[ A AN R MARARARRY HARARAARY RAERARAR RAARARAREY RARARARAAY NAAARAR] NAARARARAY RARARAMARS REARAMARY RAMRARAREN RARARARARS RAARARAMR) RARAREARAY RAMAARAR RAARARANE] RARARAMEAN RAARRARARS MAMRARARA) RARARAMRM
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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COREIRYRIRIO®Y L BN BN NN Y RO 8253533528
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N (O (0 (O B © © OB © O WG © aAddadNANNANr-rrrrrrrrr e - OO0 O
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Current Data Parameters

NAME 20130331 enone
EXPNO 1
PROCNO iR \\\
2h
F2 - Acquisition Parameters
Date_ 20130331 @]
Time 21.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 127.33
DW 62.400 usec
DE 6.50 usec
TE 295.3 K
D1 1.00000000 sec
= CHANNEL f1l ==
1H
15.00 usec

12.00000000 w
400.1326008 MHz

F2 - Processing parameters
65536

SI
SF 400.1300060 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ZEEES BRI EEEESN R RERERES EEEEEEA AR EERELEREEN ERERRAUEEN EERAETEERES KAZEEEERLE RS R RS EEE RSN
10 9 8 7 6 5 4 3 2 1 ppm
© o] o] (© )| (<] (]
f°?\ ] Q| |@ NI (v O
o (= ol e ol [l |ed|en
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Current Data Parameter

NAME 20130331 enor
EXPNO

PROCNO /\/\[(M 2h
F2 - Acquisition Paran O
Date_ 2013032
Time 21.4
INSTRUM spec
PROBHD 5 mm PABBO BE
PULPROG zgpgl
TD 6552
SOLVENT CDC1
NS 12
DS

SWH 24038.4¢€
FIDRES 0.3667¢
AQ 1.36319¢
RG 195,79
DW 20.8C
DE 6.5
TE 295
D1 2.000000C
D11 0.030000C
======== CHANNEL f1l ==
NUC1 3
Pl 10.C
PLW1 56.000000C
SFO1 100.62282¢
======== CHANNEL f2 ==
CPDPRG2 waltzl
NUC2 1
PCPD2 80.C
PLW2 12.000000C
PLW12 0.421880C
PTW13 0.270000C

[ A AN R MARARARRY HARARAARY RAERARAR RAARARAREY RARARARAAY NAAARAR] NAARARARAY RARARAMARS REARAMARY RAMRARAREN RARARARARS RAARARAMR) RARAREARAY RAMAARAR RAARARANE] RARARAMEAN RAARRARARS MAMRARARA) RARARAMRM
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters
NAME 20130403 aldehyde product
EXPNO 1
\\() PROCNO M
2i F2 - Acquisition Parameters
Date_ 20130404
Time 17.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 86.73
DW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
CHANNEL f1l ==
1H
15.00 usec
12.00000000 w
400.1326008 MHz
F2 - Processing parameters
SI 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i JL ‘.J JJ A

DR e D D IR L IR B
10 9 8 7 6 5 4 3 2 1 ppm
[+ ™~ T O el o |
Q e =N (< Q Qe
o - N[ - - N
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194.02

2j

157.39

~o

—140.27

——133.38

128.60
128,33

T~126.39

>l

77.38
77.06
76.74

e
N

34.25
34.07

=

Current Data Parameters
20130403 aldehyde
2

NAME
EXPNO
PROCNO

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

20130404
17.40
spect

5 mm PABBO BB-

CHANNEL f1

CHANNEL f2

zgpg30
65536
CDC13

1398

4
21739.131
0.331713
1.5073780
195.79
23.000
6.50

295.7
2.00000000
0.03000000

13C

10.00
56.00000000
100.6242958

waltzl6

1H

80.00
12.00000000
0.42188001
0.27000001
400.1316005
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™o N 0w —©oT T o D
g GEBEE8IISTIINREE
o 0 NSNS © O oo Current Data Parameters
\/ \\\W' /% NAME aldehyde product
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130405
Time 9.50
() INSTRUM spect
PROBHD 5 mm PABBO BB-
| PULPROG zg30
N D 65536
. SOLVENT CDC13
21 NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 57.23
DW 62.400 usec
DE 6.50 usec
TE 295.5°K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
P1l 15.00 usec
PLW1 12.00000000 W
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 65536
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
U D I L I A I I I I I I
10 9 6 5 4 3 2 1 ppm

Cdhy

'H NMR
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Current Data Parameters
NAME aldehyde product
2

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20130404

Time 20.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

nus 17

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 195.79

bW 20.800 usec
DE 6.50 usec
TE 295,9.K

D1 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ========
nucl 130

Pl 10.00 usec
PLW1 56.00000000 W
SFO1l 100.6228293 MHz
======== CHANNEL {2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 .00 usec
PLW2 12.00000000 W
PLW12 0.42188001 W
PLW13 0.27000001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127756 MHz
wDw EM

SSB 0

LB 1.00 Hz
GB [}

PC 1.40
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Current Data Parameters

NAME 20130404 huanjixitong
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130404 ()
Time 20.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536 2k
SOLVENT CDC13
NS 10
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
20 4.0894966 sec
RG 50.6
DwW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PLW1 12.00000000 W
SFO1 400.1326008 MH=z
F2 - Processing parameters
SI 65536
SF 400.1300060 MHz
WDW EM
SSB o]
;) 0.30 Hz
GB 4]
PC 1.00
| . | J A |
AR L L B B A L B L A L
10 9 8 7 6 5 4 3 2 1 ppm
Q o] Qe e
- (=] NIN| N
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Current Data Parameters

NAME 20130404 huanjixiton

EXPNO 2 O

PROCNO L

F2 - Acquisition Parameters

Date_ 20130404 2k

Time 20.57

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT CcDC13

NS A,

Ds 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 195.79

oW 20.800 usec

DE 6.50 usec

TE 295.9 K

D1 2.00000000 sec

Dl 0.03000000 sec

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

NUC1 13¢

2248 10.00 usec

PLW1 56.00000000 W

SFO1 100.6228293 MHz

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

CPDPRGZ2 waltzle

NUC2 1H

PCPD2 80.00 usec

PLW2 12.00000000 W

PLW12 0.42188001 W

PLW13 0.27000001 W

SFOo2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127756 MHz

WDW EM

SSB 0

LB 1.00 Hz

Ay - - akieh " Y ok " " RPTRIIPOROIY o z " "

210 200 190 180

170 160 150

140 130 120

110

b

100 90

13C NMR
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6.133
6.129
6.124
6.121
6.117
6.113

2.649
2.645
2.640
2.636
2.631
2.627
2.282
2.2717
2.272
2.268

NAME 2013 huanwuxitong W/ W w ‘%’

EXPNO 1

PROCNO 1

Date_ 20130821

Time 13.36

INSTRUM spect

PROBHD 5 mm ONP 1H/13

PULPROG zg30

TD 65536

SOLVENT CDC13 c)

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz 2|

AQ 3.1720407 sec

RG 45.3

DW 48.400 usec

DE 6.50 usec

TE 312.1 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

Pl 10.80 usec

PL1 0.00 dB

PL1W 21.09984589 W

SFO1 500.1330885 MHz

ST 32768

SF 500.1300077 MHz

WDW EM

S8B o]

LB 0.30 Hz

GB o]

PC 1.00

A L
R A A ! | I I ' L R
10 9 8 7 6 5 3 2 ppm

[=) (=] Y1) (=]
< < Ql (<
- - (] (3]
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2013 huanwuxitong

NAME 2013 huanwuxitong up
EXPNO 2 ol
PROCHNO 1 Y
Date_ 20130821

Time 13.38

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG zgpg30 (@)
TD 65536

SOLVENT CDC13

NS 32

DS Q 21
SWH 30030.029 Hz

FIDRES 0.458222 Hz

AQ 1.0912410 sec

RG 6502

DW 16.650 usec

DE 6.50 usec

TE 312.5 K

D1 2,00000000 sec

D11 0.03000000 sec

TDO 1

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

NUC1 13C

Pl 8.50 usec

PL1 1.50 dB

PL1W 82.51216125 W

SFO1 125.7703643 MH=z

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

CPDPRG2 waltzlé

NUC2 1H

PCPD2 70.00 usec

PL2 0.00 dB

PL12 16.23 dB

PL13 17.62 dB

PL2W 21.09984589 W

PL12W 0.50266582 W

PL13W 0.36498851 W

SF02 500.1320005 MHz

SI 32768

SF 125,7577890 MH=z

WDW EM

55B 0

LB 1.00 Hz

GB 0

PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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.
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7.267
7. 079
7.060

[fp] MO OMOMOHOMHOMOOANAANNNNANANNNNANNAAAAAAAAAAAO

\V VAR TECS. o e

20130313 five-six ring system for photoredox

NAME 20130313 five-six ring system for photoredox
EXPNO il
PROCNO I
Date_ 20130313
Time 21.29 = QTBS
INSTRUM spect - =
PROBHD 5 mm PABBO BB-— S
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8 @) ~ H 2m
DS 0 z
SWH 10330.578 Hz O
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 90+5
DW 48.400 usec /N\O/
DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| l ﬂ b ) ™ A_A.L_JJJL )

T e e e e e e e e L s e

10 9 8 & 6 5 4 3 2

: 8 G RaN B M &

'H NMR
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20130313 five-six ring system for photoredox

\ /) i | YW ‘ ‘ \)
\"4 I/ Y L ‘ Y

NAME 20130313 five-six ring system £

EXPNO 2

PROCNO 1

Date_ 20130313

Time 23.44

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30 - QTBS

TD 65536 RN

SOLVENT CDC13

NS 10010

DS 0

SWH 30030.029 Hz

FIDRES 0.458222 Hz O " H 2m

AQ 1.0912410 sec =

RG 6502 B O

DW 16.650 usec

DE 6.50 usec

TE 299.9 K

D1 2.00000000 sec /N\O/

D11 0.03000000 sec

TDO 1

s======= CHANNEL £l i========

NUC1 13¢

Pl 10.00 usec

PL1 3.00 dB

PL1W 58.41413879 W

SFO1 125.7703643 MHz

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

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 -0.79 dB

PL12 17.27 dB

PL13 17.27 dB

~ i A

BEAiLERS] RELERLEAL RRSRARIEL] RAARAE AR ] RECRARAER) R RLASERR] [ LRAE RARIALAZ RN LA RS AR LRRR AL R ] LA R AL AR R AR LRR A ERE AR LAAIRERRS LERARIa i R iR RES RALRRREER) ERAEREAEEY RRAEEEARA] LERRIALE] RALEAZARR] RERLAEREEH
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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AL IO AT OO ONHOOOILIL AT MOMNOLMNMANANNAIONOANONN MO ™0™~ 00N
N~ OMNMHOILTNONAOTLTONHNOOTDIT OO ILITNMOOWMOErTTANHNTNOODRT L — O 0 0
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NAME zhangjunlin photoredox for six-six ring system
EXPNO 1
PROCNO a
Date_ 20120827

Time 10.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 256

DW 48.400 usec
DE 6.50 usec
TE 287:1::K

D1 1.00000000 sec
TDO d:
======== CHANNEL fl ========
NUC1 1H

Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768

SF 500.1300089 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

L e e e e o e e T

10 9 8 7 6 5 4 3 2 1 ppm
N [=2] [=l=l=]0i 0 ~ [ | (M (T|VIN O
< R b o e W R = Q ] b FF"."!“!"’.Q
o || - © - - o =M™
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20130928 six-six ring system enone

NAME 20130928 six-six ring / i \ \
EXPNO 2 ! | bl 4 | W 1
PROCNO 1
Date_ 20130928

Time 19.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1549

DS 0

SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 20642.5

DW 16.650 usec
DE 6.50 usec
TE 304.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 3C

Pl 18.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ===
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 16.68 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.45318890 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768

SF 125.7577890 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

R AEtsE ] [OaARaRan] RAAREDREAT HABRRAD R RS ARRR AT FARRERARET PASLERERR] RERAALASH] RESEEALEE] RAARBRSESS MEARRLRREA FAGREAREST RARRERERTA RERARERIL [S2ARRERST IASALAEER RERSIARSES RER2SEEES] RASACAZRRN IREDERAIN) DESSIAEAD] PARSEER2ET pEOCASARE ReREEESEES
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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NAME 20130511 1,2 addition

EXPNO 3§

PROCNO 1

Date_ 20130511 ()Fi

Time 14.06

INSTRUM spect

PROBHD 5 mm PABBO BB- 1o-precursor-2

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 40.3

DwW 48.400 usec

DE 6.50 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

P1 10.00 usec

PL1 -0.79 dB

PL1W 25.30924988 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300089 MHz

WDW EM

SSB

LB 0.30 Hz

GB 0

PG 1.00

SRR RN [T B R SR T RS R S R ] PR SR ST B R (B ER LR B B R R T TR B S | [RUSURIE L L T R L A R R R T (A B LR S s R R R R e A R R T L M R R T TR EE B
10 9 8 7 6 5 4 3 2 1 ppm

< | [N [l Bl [= | [N
] b RS D= Cl (2
bl ] OlleN < S ON| [N

'H NMR
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NAME 20130511 1,2 addition
EXPNO 2
PROCNO 1
Date_ 20130511

Time 14.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30 C)++
TD 65536
SOLVENT CDC13

NS 236 - -
e e 1o0-precursor-2
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 7298.2

DW 16.650 usec
DE 6.50 usec
TE 301.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 136

P1 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SF02 500.1320005 MHz
SI 32768

SF 125.7577890 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

BAAZiEEA] RERRALARM] RAZRBRAL REARMLARL) RARRARAS S [RRAAGELAY (LORRRRER LEDAERAS 2] LAARE AAR] LRALERAAEA ARCAREEA] LASRRRAER] REAREREER [ARIARAN RALCRARSA] PALRRERES] RAARRIALLA RLZARRE] RALRARARA] EEAECRASEY RRARARARE] RERALAAZE RARIARATRN LRRRAEREEE
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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7.298
75283
7.267
7.194
7.188
T 183
7y
2.657
2.642
2.628
2.589
2.575
2.561
1.936
1. 927
1.921
1922
1.903
1.896
1.887
1.698
1.692
1.688
1.682
1.673
1.666
1659
1.648
1.641
1..632
1.625
1..025
1.017
1010

N\ T ————

NAME 20130511 dmp oxidation
EXPNO 1
PROCNO 1
Date_ 20130511

Time 19.40 ()
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930 1o0-precursor-3
TD 65536
SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 71,08

DW 48.400 usec
DE 6.50 usec
TE 301.4 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 w
SFO1 500.1330885 MHz
ST 32768

SF 500.1300089 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

L e e e e o e e T

10 9 8 7 6 5 4 3 2 1 ppm

I

'H NMR
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NAME 20130511 dmp oxidation

EXPNO 2

PROCNO 1 | P
Date_ 20130511 \ /
Time 19.44 i
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 65536 O
SOLVENT CDC13

NS 688

DS 0 - -
SWH 30030.029 Hz 1o precursor 3
FIDRES 0.458222 Hz

AQ 1.0912410 sec

RG 5792.6

DW 16.650 usec

DE 6.50 usec

TE 301.9 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

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

NUC1 13¢C

Pl 10.00 usec

PL1 3.00 dB

PL1W 58.41413879 W

SFO1 125.7703643 MHz

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

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 -0.79 dB

PL12 17.27 dB

PL13 17527 dB;

PL2W 25.30924988 W

PL12W 0.39562091 W

PL13W 0.39562091 W

SFO02 500.1320005 MHz

SI 32768

SF 125.7577890 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

B | i e | i e | L e S T T R e
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

13C NMR
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NAME 20130511

EXPNO i

PROCNO g

Date_ 20130511

Time 22.50

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30 =

TD 65536 OTBS

SOLVENT CDC13

NS 8

DS 0 1o

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 25.4

DW 48.400 usec

DE 6.50 usec

TE 300.3 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

P1 10.00 usec

PL1 -0.79 dB

PL1W 25.30924988 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300089 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
Ml ki TR VY VER h

L e e e e o e e T
10 9 8 7 6 5 4 3 2 1 ppm

wnm (=101 [Tedfi] (< [0 [WO(0[0(O|N| | N[N | <
QN Q| N0 XN N v | Q| M| | v
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NAME 20130511 jili one
EXPNO 2 T MO MM TO oo
PROCNO 1 O HAN OV HNW! =] TONOITADSODOO WYY ©v o
Date. 20130512 L6 el @ r~ TTTANNON o NN MOENNOoOWOWST MO

s e . ¥ . R N . OITITNENOOOLOMANOONI> -~
Time 13.54 ANO NN 00NN < < . . . . + +NOO o+ e
INSTRUM spect nE 44 S Ghes 55 GodpBregemaid g 0y
PROBHD 5 mm PABBO BB-
VN SN\ N
D 65536
SOLVENT CDC13
NS 589
DS 0
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 9195.2
DW 16.650 usec
DE 6.50 usec
TE 300.4 K _
D1 2.00000000 sec
D11 0.03000000 sec OTBS
TDO 1

10
======== CHANNEL fl ========
NUC1 13C
P1 10.00 usec
PL1 3.00 dB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
J | " L - " | ,l -
¥ T ¥ T 2 T E T E T E T T T T T ¥ T
200 180 160 140 120 100 80 60 40 20 0 rprm
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| P I MCN ETES, SR R SR e SRR O SR TR

NAME 20130512 xianggintong simmon-smith

EXPNO 1

PROCNO 1

Date_ 20130513 (@)

Time 11.06

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536 1p-precursor-2

SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 22.6

DwW 48.400 usec

DE 6.50 usec

TE 300.1 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

Pl 10.00 usec

PL1 -0.79 dB

PL1W 25.30924988 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300086 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

L A
SRR RN [T B R SR T RS R S R ] PR SR ST B R (B ER LR B B R R T TR B S | [RUSURIE L L T R L A R R R T (A B LR S s R R R R e A R R T L M R R T TR EE B
10 9 8 7 6 5 4 3 2 ppm

1
o] (2] (o)
o | e 1 | O s s e
Ml =iy - Mo
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NAME 20130512 xianggintong

EXPNO 2

PROCNO 1 Rt
Date_ 20130513 \|/ \ \ |
Time 11.10 Y | Y f
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30 O
D 65536

SOLVENT CDC13

NS 125

DS 0

SwH 30030.029 Hz 1p-precursor-2
FIDRES 0.458222 Hz

AQ 1.0912410 sec

RG 16384

DW 16.650 usec

DE 6.50 usec

TE 300.4 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

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

NUC1 13C

P1 10.00 usec

PL1 3.00 dB

PL1W 58.41413879 W

SFO1 125.7703643 MHz

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

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 -0.79 dB

PL12 17.27 dB

PL13 17.27 dB

PL2W 25.30924988 W

PL12W 0.39562091 W

PL13W 0.39562091 W

SF02 500.1320005 MHz

SI 32768

SF 125.7577890 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

L L L L L L R [ S [ e TR [Ty
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

13C NMR
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2.065
2.056
2.049
1.954
1.941
1.936
1.929
1.921

Current Data Parameters

NAME 20130515 simmon-si
EXPNO 1
PROCNO 1

F2 - Acquisition Parameter
Date_ 20130516
Time 12,22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDC13

NS 8

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 se
RG 35.69

DW 62.400 us
DE 6.50 us
TE 298.0 K
D1 1.00000000 se
======== CHANNEL fl ======
NUC1 1H

Pl 15.00 us
PLW1 12.00000000 W
SFO1 400.1326008 MH
F2 - Processing parameters
SI 65536

SF 400.1300060 MH
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

1.841
1.837
1.831
1.829
1.826
1.820
1.818
1.714
1.602
1.595
1.589
1.586
1.576
1.572
1.565
1.551

1g-precursor-2

1.547
1.543
1.541
1528
1.520
1518
1.505
0.892

- 0.883

0.880
0.871
0.859

0.577
0.570
0.567
0.557
0.546
0.537
0.534
0.524
0.445
0.435
0.432
0.422
0.414

0.412
0.402

0.399

0.082
0.071

0.059
0.048
0.035
0.027
0.014
0.004
-0.009
-0.019

9 8

'H NMR

2
53832
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1

1.10
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NAME 20130515 simmon-smith

2 \'4 N

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130516

Time 12.27 O

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 65536

SOLVENT CDC13 - -

% e 1q-precursor-2

Ds 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 195.79

DW 20.800 usec

DE 6.50 usec

TE 298.4 K

D1 2.00000000 sec

D11 0.03000000 sec

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

NUC1 13cC

Pl 10.00 usec

PLW1 56.00000000 W

SFOl 100.6228293 MHz

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

CPDPRG2 waltzlé

Nuc2 1H

PCPD2 80.00 usec

PLW2 12.00000000 W

PLW12 0.42188001 W

PLW13 0.27000001 W

SF02 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127756 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

" " - - L L L

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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OO ANNDONANATNONLOTFOVITITOANDAOTNONANANIIOTLLOMINNENTOAIANTIONLOTITAHMOTNOOTNMOANNFENONANONHNOAHMO A
CANA O MNANATHTO A ATONOTMNMANAHONANTVINANHONDVDOND~TLOITITANANOFTLLVITITMNMANNATAFTHONATNANHONMNMMNANAHONITNAOOO
NWOVOVOVOOOOCOOOCOFRFTLLVLVLVVLVOVOLOUUIIUNUODUVNITITISTITONANANANNNTANODETFT TNV IIIFISIILITOONOOOONAAAOCOO -
e e R i i A A R I Y i T e e e e e e e e A e S i A A e
~cegraNaNNNNNNNAAAA A A A A1 A A A A A" A A AA A A A A A AT O OO OO0 O0OO0OO0OO0OOCOCOO0OO0OO0OO0OO0OO0OO0OO0O0OO0OO0OO0DO0OO0OO0O0OCOOOCOOOCOCO | |
| | S Nl o
NAME 20130503 TBS enol ether mixture
EXPNO 1
PROCNO 1
Date_ 20130504
Time 6.22
INSTRUM spect OTBS OTBS
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 8
DS 0
SWH 10330.578 Hz
FIDRES 0.157632 Hz '
AQ 3.1720407 sec 1q 1q
RG 35.9
DW 48.400 usec
DE 6.50 usec
TE 302.9 K
D1 1.00000000 sec
TDO 1
===mmome CHANNEL f] ========
NUC1 1H
P1 10.00 usec
PL1 -0.79 dB
PL1W 25.30924988 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 i M_/\__J
10 9 8 7 6 5 4 3 2 1 0 ppm
o 0|l (V| [ O[O [O|N MO <
o ol || O] [T N|Y|o|o[H O s [o s
o OOV [F|O] | ]| |O|H|O|O|O |||~
— —H|N[O]| DN [HET | < | H [N [N H o

'H NMR
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NAME 20130503 TBS enol ether mixture o = 2 s i B T i
EXPNO 2 ] C © — N O TONATOITMNMNOLODNANAOVANLONHMAN
PROCNO 1 S s @ b BiEs gebateonac0 bpLRa e
Date_ 20130504 0 ] — o ~ w0 VY MO ITOHOANNNDOOIND + + +NO T
Time 6.26 — i — — ~ o~ o~ TONANNNNNNNAAAAAAODN A | |||
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 157
DS 0
SWH 30030.029 Hz
FIDRES 0.458222 Hz OTBS OTBS
AQ 1.0912410 sec
RG 5792.6
DW 16.650 usec
DE 6.50 usec
TE 303.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO A 1q 1q'
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 3.00 aB
PL1W 58.41413879 W
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -0.79 dB
PL12 17.27 dB
PL13 17.27 dB
PL2W 25.30924988 W
PL12W 0.39562091 W
PL13W 0.39562091 W
SFO02 500.1320005 MHz
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
AR
i I b I I d I I k I E I > I d I x I ” T d
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR
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7.324
7321
77309
7.297
7.295
7.267
7.234
7232
7.219
7.212
14210
T+ 196
6.968
6.954
6.940
6.936
6.922
6.909
6.276
6.273
6.270
6.244
6.241
6.238
2829
2.815
2. 798
2.5917
2.594
2.584
2.581
2.578
2::567
2.564
2552
24550
2::133
2.124
2.118
2,115
2.108
2102
2.099
2.093
2.084
1.096
1.089
1,082
1.080
1.073
1.066

e S e P P

NAME 20130423 enone

EXPNO 1 O

PROCNO 1

Date. 20130423

Time 22,37 AN

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930 20

D 65536

SOLVENT CDC13

NS 8

DS 0

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1720407 sec

RG 114

DW 48.400 usec

DE 6.50 usec

TE 299.9 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

P1 10.00 usec

PL1 -0.79 dB

PL1W 25.30924988 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300089 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

) JL_ Al
10 9 8 T 6 5 4 3 2 1 ppm

< (S [=2] 0| (0O [ b 52
] B ] ofle Q e
NI [ o NN - NN

'H NMR
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o o ~ ~NHO M
— wn et ~TANA « T o i
. . .. = ™ o
o n o © @ ©® OO T 1 . .
o - - MmN ANANN - @ o
o~ -~ ~ e m ™M ~ —
Current Data Parameters
NAME 20130421 three membel SZPKU Bruker 400
EXPNO 2 Sample name:20130421 three member ring contained
PROCNO i1,
F2 - Acquisition Parameters Spectrum: zjl
Date_ 20130421
Time 21.04
INSTRUM spect ()
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536 A
SOLVENT CDC13
NS I79
DS 4 20
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 195.79
DW 20.800 usec
DE 6.50 usec
TE 0 K
D1 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PLW1 56.00000000 W
SFO1 100.6228293 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PLW2 12.00000000 W
PLW12 0.42188001 w
PLW13 0.27000001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127756 MHz
WDW EM
SSB 0
LB 1.00 Hz
ok l " A " P | B ™ L
e o Y o ’ " " o
I’ T R P i AL A BN RN R [T N i SR | i RS | e I i P | |
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR
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7.269

5915
5912

R

Current Data Parameters

NAME 20130501 enone

EXPNO 1

PROCNO 1B

F2 - Acquisition Parameters

Date_ 20130501 0]

Time 10.02

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2g30 2p

D 65536

SOLVENT CDCL3

NS 8

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 44.52

DW 62.400 usec

DE 6.50 usec

TE K

D1 1.00000000 sec

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

NUC1 1H

P1 15.00 usec

PLW1 12.00000000 W

SFO1 400.1326008 MHz

F2 - Processing parameters

SI 655

SF 400.1300060 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

| T G I T P B e I . (T

9 8 7 6 5 4 3 2 1 0 ppm

(= [ L] o (O v| [
Q Q= Ql I=RAS 2
- il ] - M M|AN]| |N

'H NMR
104



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

201.99

Current Data Parameters

NAME
EXPNO
PROCNO

20130501 enone
2
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PLW2
PLW12
PLW13
SFO2

20130501
10.05
spect

5 mm PABBO BB-

zgpg30
65536
CDC13
14

4
24038.461
0.366798
1.3631988
195.79
20.800
6.50

2.00000000
0.03000000

CHANNEL fl ====

10.00
56.00000000
100.6228293

80.00
12.00000000
0.42188001
0.27000001
400.1316005

MHz

F2 - Processing parameters

210 200 190 180 170 160 150 140 130 120 110 100 90

32768
100.6127756

0
1.00

MHz

Hz

168.85

123.49

2p

Spectrum:

13C NMR

zjl

77.02

77.34
76.71

80

70

60

50

40

30

20

i L]

10

ppm
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NAME 20130529
EXPNO 1
PROCNO 1
Date_ 20130529 ) )
Time 10.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
s} 8
Ds 0 '
SWH 10330.578 Hz 2q 2q
FIDRES 0.157632 Hz
AD 3.1720407 sec
RG 71.8
oW 48.400 usec
DE 6.50 usec
TE 302.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 =
1H
10.00 usec
-0.79 dB

25.30924988 W
500.1330885 MH=z
32768
500.1300089 MHz
EM
0
0.30 Hz
0
1.00

10 9 8 7 6 5 4 3 2 ppm

o = [+2] < || (OO I[P~ || I~[cO0|0
= A o e ot b b FET;.Q“!":"."?
- o o o ~No|~ olololo|loirIrio

'H NMR
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—201.53
——199.56

Current Data Parameters

NAME 20130529
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130529

Time 10.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 457

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 195.79

DW 20.800 usec
DE .50 usec
TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
======== (CHANNEL fl ========
NOUC1 13¢

Pl 10.00 usec
PLW1 56.00000000 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PLW2 12.00000000 W
PLW12 0.42188001 W
PLW13 0.27000001 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127756 MHz
WDW EM

SSB 0

LB 1.00 Hz

1

——149.38
140.99
140.76

<

—128.37

2q

spectrum: zjl

2q

o

— 51,38

——38.55

4//’
<
™~

28.16
25,72
25.58
24.79
22,82

——11.40
—9.33

—6.14

n

—4.32

——2.26

ud

e e i I I e o ) B ) Y RN DAY RAMEEREER LA MR
210 200

190 180 170

160

150 140 130

120 110 100 90

13C NMR
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